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1. OHEHOYHBIE MATEPHAJIBI TIO OCBOEHUIO JUCLUITJIMHBI.

Tekyuuii KOHTpOJIb YCIEBAEMOCTHM OOECIEYMBAaET OLICHHMBAaHUE XOJa
OCBOCHUSI TUCITUTIIUHBI (MOJTYJIs).

[IpomexyTouHass arrecTtanus NpeAHA3HAYECHA JUISI OLIEHKH JOCTHKECHMS
3aIJIAaHMPOBAHHBIX PE3YIHTATOB 00YUEHHUS 110 3aBEPILIECHUIO U3YUEHUS TUCLIUTIITUHBI
(MoAyIs) U MO3BOJISIET OLIEHUTh YPOBEHb M KAUECTBO €€ OCBOCHUS O0YUYaIOIIUMHUCS.

KoMmiieKT OLIEHOYHBIX MaTepualioB MNPEACTaBISET COOOW COBOKYIMHOCTh
OLICHOYHBIX CPEACTB (KOMIUIEKC 3aJaHUi Pa3IMYHOI0 TUIIA C KIIOYaMU IPABUIIBHBIX
OTBETOB, BKJIIOYAsi KPUTEPUH OLIEHKH ), UCTIONb3yEMbIX ITPHU MPOBEACHUH OLICHOYHBIX
npoueAayp (TEKyHIero KOHTpPOJIs, TMPOMEKYTOYHOW arTecTalii) C  IeJbIo
OLICHUBAHUS JOCTHXKEHUSI 00YUYaIOIIMMHUCS PE3YIbTaTOB 00YUYEHHSI IO AUCIUIINHE
(Momymto).

1.1 OueHouHsle cpeAcTBa H OaUIbHBIE OIEHKH JUISI KOHTPOJBHBIX
MEPOIPUATUI

Ta6nuua 1.1
O06beM TUCHUIIITUHBI (MOIYAIS) 1 O4HOM (OpMBI O0yUEeHUS
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1 6 3E/216 | 48/0 64/0 2 0,3 68/0 33,7 | Ox3ameH
2 6 3E/216 | 48/0 64/0 2 0,3 68/0 33,7 | Ox3ameH
3 4 3E/144 | 32/0 32/0 2 0,3 44/0 33,7 | Ox3ameH
Hroro| 163E/576 |128/0 160/0 - 6 0,9 - - 180/0 |101,1

Tekylmnil KOHTPOJb YCHEBAEMOCTH W IPOMEKYTOYHAA aTTECTalMs II0
JTUCITUTUTMHE OCYIIECTBIISETCS B COOTBETCTBUU C OAJIBHO-PEHTHHTOBON CHCTEMOU
no 100-0ammpHOV miKane. banmbHbIE OMEHKW 711 KOHTPOJBHBIX MEpPOMPHUSITHI
npeacTaBieHbl B Tabnuie 1.2. [lepecyeT cymMMbl 0anioB B TPAAUIIMOHHYIO OLIEHKY
npejcTaBieH B Tabmuie 1.3.



Tabnuua 1.2

bajibHBIE OLIEHKH JUIs1 KOHTPOJIBHBIX MEPOIIPUATUI

HaumenoBanue MakcumanbHbiil | MakcuMalibHbI | MaKkCUMaJIbHBIN Beero 3a
KOHTPOJIBHOTO 0aut Ha TiepByI0 | Oayt 3a BTOpyro | 0aiut 3a TpeThio cemecTp
MEPOTIPUATHS aTTECTAIIUIO aTTECTAIIUIO ATTECTAIIUIO

1 cemectp
TectupoBanue 3 4 5 12
YcTHBIE  ompoc  Ha 1 3 4 8
3aHSITHH
CamocrosiTenpHas 4 4 4 12
pabota
JlomantHue 3a1aHus 3 3
3amanus TUTST 5) 5) 5 15
MPAKTUYECKHUX 3aHATHI
Htoro (makcumym 3a 16 16 18 50
TIEPUO.T)
DK3aMeH 50
Hroro 100
2 ceMecTp
TectupoBanue 5) 4 4 13
YCTHBIH ompoc Ha 4 3 3 10
3aHITHH
CamocrosTenpHas 4 4 4 12
KOHTpOJIbHAas paboTa
3amganus s 5 5 5 15
MPAKTUYECKUX 3aHATHI
Utoro (Makcumym 3a 18 16 16 50
TIePUO.)
OK3aMeH 50
Uroro 100
3 cemectp
TectupoBanue 5 4 4 13
YCTHBIN OMpoC Ha 4 3 3 10
3aHSITUU
CamocrosTenpHas 4 4 4 12
KOHTpOJIbHAs paboTa
JloMamHue 3a1aHus 5 5 5 15
Htoro (MakcuMyM 3a 18 16 16 50
TIePUOJT)
DK3aMeH 50
Hroro 100
Tabmuma 1.3

[ITxana o1eHKW Ha TPOMEKYTOYHOM aTTECTAllUU

BripaxkeHnue B Oannax

CroBecHOE BBIpaKEHUE TIPH
(bopMme poMeKyTOUHOM
aTTeCTaINH - 3a4eT

CroBecHOE BBIpaKEHHUE TIPH
(dbopme MPOMEXYTOUHOM
aTTeCTaIllH — YK3aMEH, 3a4eT

C OLIEHKOM
oT 86 1o 100 3auTeHo OTan4HO
ot 71 no 85 3auTeHo Xopo1io
ot 51 no 70 3auTeHo Y 10BJIETBOPUTETBHO




| 1o 51 | He 3aureno | HeynoBineTBOpUTEIBHO

dopma W OpraHu3aius NPOMEKYTOUHOW ATTECTAIMU MO UTOraM OCBOCHUSA
OUCHUIUIMHBL — SK3aMEH NPOBOJAUTCA B BHUJAE TECTUPOBAHHUS U PEIICHUA
KOMILUIEKCHOTO 3aJaHusl.

2. OHGHO‘IHBIG cpeacTBa AJis1 NPpOBEACHUA TCKYIIECTO KOHTPOJIA

2.1 TecroBbie 3aganus (1 Tekymas aTTecTams).

Breibeputre  mpaBuiibHBIA  OTBET(bI) M 3alULIUTE  apryMEHTHI,
000CHOBBIBAIONIME BHIOOP OTBETA(OB).
Ne Bomnpoc Bapuantsl oTBeTa Kitrou
/11
1. [Ipn nepemuoxxennn matpuny A(3x5) u B(5x4) B
pe3yibTaTe MOJYyIUTCS MaTPUIA Pa3MEPHOCTHIO:
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Onpenenurens Matpullsl 4+B paBeH:
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3. 2 -3 8
Onpenenurens matpunpsl |0 4 9 | pasen:
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7. CkoIbKO pelLeHnin AMEET cucreMa
-5X+y+z=0

X—6y+z=0?

X+y-72=0

Hwu oxsaoro -

OECKOHEYHO MHOTO -

NP RN e

.3 +
.2




2 2 2 3.1
Panr matpunel L1 paBeH: -4
010
0 01
> [IpousBenenne Marpuil [O 1] " (O L BJ 1. (1 1]
2 1 1 0 2 2 5
paBHO: 2. 0
11 2
3 1 2 8)
1 3
-1
4. 0 2
10. 2%, — X, +3X, +2X, = 4 1. umMeer eIMHCTBEHHOE
3%, +3X, +3X, + 2X, =6 PCIICHIC
Cucrema 2. HECOBMECTHA
3y =X =Xy = 2%, =6 3. UMeeT YeThIpe pelIeHus
3% =X, +3%; —X, =6 4, pMeeT MHOTO PELIEHHH
11. X, —5X, +2X, +4x%, =2 1. umeer eaUHCTBEHHOE
Cuctema § 7% =4, + %3 +3%, =5 IZ).eIEZISZI]SMeCTHa
5%, +7X, —4X; —6x, =3 3. UMeeT TpH peleHus
4. yuMeeT MHOTO PEIICHHI
12. | Ckonbko pelIeHHIA UMeeT cuctema | 1. 3
-5X+y+z=0 2.1
X-6y+z=07? 3. HU OJHOIO
X+y-72=0 4. MHOTO
s JlaHbl MaTpHIIBI Az( 1 5] u Bz(_l _SJ 1 3 lSj
-2 4 8 3 -12 5
Marpuna 24-B paBHa: -3 10
2 12 5 j
1 5 —1]
3.
-2 8 3
4. 12
14. | Ecau (X; Y; Z) - pelieHue cucremsl | 1.
-5X+y+z=0 2.1
X—6y+2=0 ,10 X+ Y+ 2 paBHo: 3. 0
X+y-7z=0 4. -5
15. 1. coBmeCTHa
2. HE COBMECTHA




2 7 3 1l6) | 3. onpenencua
Jlana pacmmpenHas Mmatpuna |3 5 2 2|4 | |4 HeT IIPaBUJILHOTO
9 4 3 7| |OTBeTR
CHCTEMBbI. BBISICHUTH COBMECTHOCTH CHCTEMBI.
Cucrema:
16. Pt et 1 -11 -1 1 -11y|11
PR 2 —2 2 1 -1 1 ‘1 2.2
paBeH: 3.3
4. 4
17. 3 -2 3 -1lo 1.1
Panr matpuner [3 —2 -1 1|0 | paBen: 2.2
1 -1 2 5|0 3.3
4. 4
18 [IpousBenenune Marpuiy (O . Sj u (O 1] L0
10 2 2 1), ( 1 5 —1}
paBHO: -2 8 3
3. HEBO3MOXHO
(—3 10}
4.
12 5
19. 2 1 -10 1. -12
3HauCHHE OIMPEICTUTEIs 0 -2 30 paBHoO: 20
0 0 4 3. -6
0 0 00 4.8
20. -1 0 0 0|1 80
3HauCHHE OMNpPEICTUTEIs 1 10 0 02 -2
-8 0 2 0330
10 3 -5 0|40
paBHoO:
21. 0 3 1 1.0
3HAYCHHUE OIPEICIUTEIIS 11230 paBHO: 2 %9
6 0 9 3 3. 6
10 5 -5 0 4.3
22. -5 0 0 1. -5
Onpenenutens matpupl | 9 2 0| pasen: 2. 10
2 2 -3 3. 30
4. -50
23. -3 2 1 1.0
Onpenenurens Marpunsl |0 2 4| pasen: 2. -18
6 4 2 3. -12
4. 72




24,

Cucrema UMEET

N = N = e}
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1. enuaCTBEHHOE
penieHue

2. HECOBMECTHA

3. umeer
pelnieHue

HyJIeBOE

4. Imeer OecuncieHHOE
MHOECTBO pEIIECHUN

25.

Cucrema

N )
R =N OIS
RN R
N R R
[N N

1. ompenenena

2. HECOBMECTHA

3. umMmeer
peleHui

MHOXECTBO

4. Her
OTBETA

IIPaBUIBLHOTO

26.

®dopmyna 00paTHOIN MATPHULIBI UMEET BUI:

1. detAt = N

mig

2. At A=

27.

dopmyna anredpanvyeckoro
OJIEMEHTA MaTpullbl UMECT BU:

JOIIOJIHECHU

28.

®opmynel Kpamepa uMerOT BU:

3.

4.

29.

Eciu B mpomecce pemenuss CIIAY wmeromom
l"aycca kakoe-nmu6o ypaBuenue npumet Bug 0 =0
, 9T0 o3Ha4daeT, uto CJIAY unmeer:

1. GecuucieHHOE
MHOJKECTBO PEIICHHIA

2. HECOBMECTHa

3. eIUHCTBEHHOE
pelleHue

4, HYJICBOC PCHICHUC

30.

Ecmm B mpouecce pemenus CJIAY wmeronom
lNaycca kakoe-nmuOO ypaBHEHHE MPUMET BHJ
0 =const, sto o3nauaer, uto CJIAY nmeer:

1. OGecumncieHHOE
MHO>KECTBO pelICHHIA

2. HECOBMECTHA

3. eIUHCTBEHHOE
pelieHue

4. HyneBoe pelieHHue

31.

1. OecuucieHHOE
MHO>KECTBO pelICHHA




Ecmu npu pemenun CJIAY meromom Kpamepa
A=0, u npu 3toM A, =A,=..=A,=0, 10
CJIAY nmeer:

2. HECOBMECTHA

3. eIUHCTBEHHOE
pelnieHue

4. HyneBoe pelieHue

32. | Ecnu mpu pemennu CJIAY wmeromom Kpamepa | 1. GecuucieHHoe -
A=0, mw nupum »>TOM XOTsI OBl OJUH W3 | MHOXKECTBO PEIICHUN
onpenenmureneii A;, j=1Nn ommuen ot Hyss, TO 2. HECOBMECTHA +
CHCTeMA: 3. eIMHCTBEHHOE -

pelieHne
4. HyneBoe peluieHue -

33. | Kakum merogom ™oxkHO pemute CJIAY ¢ | 1. Meromom Maycca +

MPSIMOYTOJIBHOM MaTpUIIeH? 2. Metonom Kpamepa N
3. Meronom  oOpaTHOU -
MaTPHIIBI
4. MeroaoM paHroB -

34. | Bektopst a=ai +3j-3K u b=i-4f+2k |1 2u3 -

KOJUTHHEAPHBI TIPH 3HAYCHUIX @ U [ 2. _3 " 1 *
2 2

3 1 " _3 i
2 2

4, 1 u 1 )
2 3

35. | Jtano: |§|=3,‘5‘=5. Bekropsl d+cob n d—ab 1 3 -

B3aMMHO MEPIEeHAUKYISIPHBI Tpu « >0 paBHOM: 5 22 -
+

3 3

5
2 2 )

2

36. [Ipoexuust BekTopa 5?+3j—3|2 Ha BEKTOp | q _ 13 +
. T
I —4]+ 2k pasna: 21

5 26 -
R
5 3 -
53
7 -
4. -
J66

37. | [Inomaap TpeyroibHUKa, KOTOpbI otTcekaer | 1. 60 -
IIJIOCKOCTh 5x—-6y+3z+120=0 ot | 2. 220 -
koopauHaTHOTO yria OXy, paBHa: 3. 240 +

4. 180 -
38. Bexroproe npoussenenue BektopoB a = (0;1;2), u 1. Oﬂ +
Bz(O;—l;—Z) paBHO: 2 a
3. b )
4. 121 -
39. 1.0 +




Vron Mexay mpsamoii x-3_y-8_z-12 u 2. 45 -

2 3 5 3. 60 -

mI0CKOCThI0  X—4y+2z—4=0 pasen (8|4 90 -
rpajaycax):

40. | Bexropsr a=(L2;m),b=(-122),c=(7-35 |1 1 -

KOMIUTaHAPHBI IPU M paBHOM: 2. 2 -

3. 4 +

4. 5 -

4l JlnvHa BeKTOpa a=i+ 2}' — 2k paBHa: % 190 ;

3. 8 -

4. 5 -

42. | Mpsmeie 9x—ny+5=0 wu 8x+6y—-13=0[1. -1 -

MEPIIEHAUKYIISPHBI TIPU N PaBHOM: 2. 2,25 N

3. 15 -

4, 12 +

43. | Jlansl BEPIIMHBI TpEeyroibHHKa | 1. /325 -

]i(ll?liil,l 3(2;331; ;3 (2). Hnmuaa wmeauaHsl U3 > J109 _

P papH: 3. 185 +

4. 130 -

44. | Ilmomans TpEyroibHUKA ¢ BepIIMHAMH B Toukax | 1. 12 -

A(11-2), B(-2;3), C(—10;4) paBHa: 2. 25 -

3. 15 -

4. 13,5 +

45. | Yron (B rpamycax), oOpa3oBaHHBIM TpsMbIMHU | 1. -45° -

X—2y—-4=0wn 2x—-4y+3=0 pasen: 2. 90° -

3. 0° +

4. 45° -

46. | Paccrossune Toukm  A(l;-2) go  mpsamoit |1. 12 -

X—2y—-5=0 paBHO: 2. 3 -

3. 4 -

4. 0 +

47. | dnunaa paauyca okpyxHoctu | 1. 4 -

x* +y>—6x -8y =0 paBHa: 2. 6 -

3. 24 -

4. 5 +

48. | VpaBuenue 24x? —25y* =600 sBisiercst | 1. 11apaboJibl -

ypaBHEHHEM: 2. THNEpOOIIbI +

3. sunca -

4. OKpY>KHOCTH -

49. | VpaBuenne Yy?+2y+10x+21=0 sBasercs | 1. 1apaboibl +

ypaBHEHHeM: 2. runepooIbl -

3. omurnca -

4. OKpPY)KHOCTH -

50. | ACHMIITOTEI PaBHOCTOPOHHEH TUIIEPOOIIBI HMEIOT | 1 Y =£X +

YPaBHEHUS: 2. y=+1 -

3. y=%2x -

4, x==41 -




2 2
DKCUEHTPUCHUTET KPUBOI % +-— =1 pasen:

12

S

[apamerp mapabonsl y° —4X +8 =0 papen:

OIN AN~

Vpasuenne Yy’ +X° = (z-1)° 3anaer: SIUTHTICOUT

NP R WIN IR w) N

. IBYIIOJIOCTHBIN
rurnepooon

3. KOHYC

4. >IIMOTUYECKUNA
napaboson

OObeM mHpamMuIBl C BEPIIMHAMH B TOYKaX | 1. :}‘A—BA—OA—D‘
A, B, C, D Beruucnsercs mo ¢hopmyse:

2. v :%‘AB-E-ATD‘

3. v :%‘ABAC-E‘

4. v -7[AB-AC-AD

@opmysibl  Mepexojia OT TMOJSPHOM CHUCTEMBI 1 X
KOOpPJUHAT K JIEKApPTOBON UMEIOT BU: + C0sp = XZ +y?2
2. sin Q= L
VX2 +y?
X=1TrCO0S
3. . v
y=rsing
r=x°+y?
4. y
9y ==
X
AoOcuucca Toukun M (X; y), Jesend  OTpe3oK o X, — KX,
M,M -
M,M, B otHomenuu K = —— Bpruncnsercs no L 1+k
2 X, + kX,
dopmyre: 2 X0
X, +k
3. X = 1—X2
1-k
X, +k
4, x=211%
K
[Tnomanp TpEeyroJibHUKA c 1 g= 41 |x3 —X; X3 — X
BEpLIMHAMU B TOYKax Ml(xl; yl), T T 2lY3 =y VoW

M, (%3 Y, ), My (%a; ¥5) 2 S:1|x3_x1 X2 — X1
' 21Yy3=Y1 Y2 — N1




Beruncnsiercs o hopmyie:

3, S=|;z

Xy — X1
Y2 — M1

X3 — X1 X2 — X1
Y3 —=YV1 Y2— 0

58.

Kanonuueckoe ypaBHEHHE IPSIMOM UMEET BUJL:

54_1 :1
a b

Xcosa +ysina—p=0

rcos(p—a)=p

X=X _Y=h

59.

OO6miee ypaBHEHUE TIJIOCKOCTH UMEET BUJL:

60.

YpaBHeHue

UMEECT BU:

OJHOIIOJIOCTHOI'O mnep60n01/1)1a

61.

YpaBHeHue

HMeEET BU:

runepoomyeckoro  mapabosiouaa

62.

ypaBHeHI/Ie KOHYCa BTOPOTI'O MOpAJaKa UMECT BUM:

63.

Paccrosinne d ot T. Mo(xo; yo;zo) J10 TUIOCKOCTHU
Ax+ By+ Cz + D =0 Bbluncisiercs o ¢popmyie:

_ Ax, + By, +Cz,

VA +B%+C?

d




J- |AX, + By, +Cz,|
VA? +B? +C?
3. -
d- Ax, + By, +Cz,
A’ +B*+C?
4. -
4o |AX, + By, + Cz,|
vA+B+C
OueHka MO TECTy BBICTABISIETCA MPONOPUUOHAIBHO J0JIE IPABUIBHBIX
OTBETOB:
Yuc10 npaBHIILHBIX O0TBETOB 0a/IBI
90-100% mpaBUIIBHBIX OTBETOB 3 Gamra
70-89% mpaBUIIBHBIX OTBETOB 2 Gamna
51-69% mnpaBUIIbHBIX OTBETOB 1 Gann
Menee 50% TpaBHUIIBHBIX OTBETOB 0-0,5 6anma

TecToBble 3aganust (2 TEKyIas aTTecTamus).

TecTupoBanue cogepkat BOMPOCH! C BLIOOPOM OTBETA M OTKPHITHIE BOTIPOCHI.
Kasxpiii nmpaBuibHBIN OTBET olieHuBaercs B 0,1 6ana.

BriGepuTe npaBuIbHBIN OTBET M 3alHIIUTE apryMEeHThI, 000CHOBBIBAIOIINE

BbIOOpP OTBeTa/ 3aNUIINTE MPABUIIBHBIN OTBET.

No Tun Bompoc BapuanTsl Kirou
BOITPOCa OTBeTa
1 | CBebopom | Haiitu npenen }(11%% 1) 63\/§ 1) 6v2
OTBETa 2) 7
3
3) 5
4) 0
2 | CBoibopom | Haiiti mpenen lim (1 + 2/n)3" 11 4) et
oTBETa o 2) e7?
3)e
4) e®
3 | CBbibopoM | Haiiru npesen lim Y222 1) § 1) 2
oTBeTa o3 Vxm2d 2)1
3
3)1
4) 3
4 | C BbIOOpOM Haiitu npenen lim (Vx2 + 3x — x) 11 2) 1,5
OTBETA e 2) 1,5
3)0
4) oo
5 | CBbibopoM | Haiitu npesen Lllré% 1) % 1) i
oTBETa 2)0
3)
4)1




x—>13x0+x3+1 3
OTBETa 2)0
3)4
4)1
7 | Ceibopom | Haiiru mpezient lim et 1)7/e 1) 7/
OTBCTA ¥ 2) 1
3)2
4) 5/,
8 | C Beibopom | Haiitu npenen 1) Y ; 2) oo;
OTBETa lim 2) ©;
x-3 2X—6 3) 3/2;
4) apyroii
OTBET
9 | OtkpeiTeiii | Haiiti mpenen 0,1
BOTIPOC
1 —
x—0sin 10x
10 | Otkpwrterii | Haiitu npenen 5
BOIIPOC lim tg15x
x—0sin 3x
11 | OtkpsITHII VYkaxuTe He0OXO0AUMBIH MPU3HAK €CJIH pAT
BOTIPOC CXOJIMMOCTH psla CXOJIUTCS, TO €T0
N-1 4ieH
CTpEMUTCS K
HYITIO TIPH N—>00
12 | OtkpwiTeiii | Haiitu npenen 4
BOIIPOC .t
lim M
x—={ x
y—d
13 | OtkpwrTeiii | Haiitu npenen 1
2
BOIIPOC . I[ _\m _ Jl*'_x)
lim .
=10 X
14 | OtkpwiThiii | Haiitu npenen 5
BOIIPOC lim tgox
=0 x
15 | OtkpwiThiii | Haiitu npenen 0
BOIIPOC lim 2x
r—=0x -1
16 | OtkpeiTeiii | Haiftu npenen 1,5
BOIIPOC . 459
lim ———
=1 fx+10-3
17 | OtkpeiTeiii | Haiitu npenen 0,5
BOIIPOC of5 -
lim M
r—=1 Dd—x=1
18 | OTkpbIThII Boraucnute npeaen gyHkuuu 0
BOIIPOC Hnll-cosx
x—0 l-gx
19 | OtkpeIThIit Boraucnute npeaen pyHkuuu 1

BOIIPOC




]].m2]nx

x—rl xz _1
20 | OTKpbITHII Boraucnuts npeaen pyHkuuu
3x x
BOIIPOC et —e
lm ———
x—0 tgx
21 | OTKpBITHII Beraucnute npeaen QyHKuun
BOIIPOC et —e"
Im ———
x—0 S]Il x
22 | OTKpBITHII Beraucnuts npeaen QyHKuun
BOIIPOC . sm 6x
Im ——
0 to3x
23 | OTKpBITHII Boruncnute npenen GyHKIuu
a0 X
24 | OTKpBITHII Boruncnuts npenen GyHKIuu
BOIIPOC R |
x=»1 ln X
25 | OTKpBITHII Boruncnute npenen GyHKIuu
BOIIPOC . l-smx
Im ——
P T

TecToBble 3aganust (3 TeKyIas aTTecTamus).

TecTupoBanue cogepkat BOMPOCH! C BLIOOPOM OTBETa M OTKPHITHIE BOIIPOCHI.
Kasxpiii mpaBrIbHBIN OTBET onieHuBaercs B 0,1 6aa.

BriGepure npaBuIbHBIN OTBET M 3aMHIIUTE apryMEeHThI, 00OCHOBBIBAIOIINE
BbIOODP OTBeTa/ 3aNUIINTE MPABUIBHBIN OTBET.

No Tun Bompoc BapuanTel oTBeTa Kirou
BOIpOCa
5. | OTKpBITHIH BprauciuThs npon3BoAHYIO 2
BOITPOC byHKIIUN
y=x"+2x+1 BTouke x, =0
6. | OTKpbITHIA Borurcnute mpon3BOaHYIO 0
BOIIPOC GbyHKIIIN
y:x3 —3x B TOYKE X, = |
7. | OTKpbITHIHA Borurcnuth mpon3BOAHYIO 0
BOIIPOC GbyHKIIIN
y:x2 +L B TOYKE X, =]
8. | OTKpbITHI Borurcnuth Tpon3BOIHYIO 0
BOIIPOC byHKIIU
4 2
y=x"—2x" BTOuKe X, =1
9. | OTkpbITHIA BorarcnuTh Tpon3BOIHYIO 0
BOIIPOC (byHKIMU




1

5.2 —
y=—x —x” BTOuke X, =0

S
10.| OTKpbITHII BeruncanTs npou3BOAHYIO -2
BOIIPOC GbyHKIIH
y=x"—4x+4 B TOoUKE X, =]
11.| OtkpbIThiii | Beruucnuts npousBoaHyio GyHKINM 0
BOIIPOC Y =X-Smx BTOYKE x, =0
12.| OtkpbIThiii | Beruvcnuts npoussoaHyio GyHKIUM -1
BOIIPOC Y =e"™ B TouKe X, = T
13.| OTKpbITHIA Bbr4ucianTh Npou3BOAHYIO (YHKIIMH 0
BOIPOC y= sin” x B TOUKe x, =21
14.| C BeiObOpoM | Beruucmuts nponssoaHyio GyHKIMI 1.0 1.0
OTBETa y= cos® x B TOUKS x,=0 2.1
3.-1
15.| C Be1iGopom BbrauciauTh Npou3BOAHYIO (QYHKIIMH 1.2 1.2
OTBETA y=1g2x Broukey =7 2.-1
2 3.1
16.| C BeiOOpoM | Berumcmuts npou3BoaHyio QyHKINM 1.-2 1.-2
OTBeETa Y =cig2x proukey =2 2.2
3.1
17.| C BriOopoM | BBIMECINTE IPOU3BOIHYIO DYHKIUH 1.-1 1.-1
OTBETa y = In(cos x) B TouKe x, =2 2.1
4 3.0
18.| C Boibopom | Beramcnnts npoussoanyto GpyHKIM 1.0 1.0
oTBeTa y=e¢e"" BTouke x, =0 2.¢
3.1
19.| C Boibopom | Beramcnnts npoussoanyto GpyHKINN 1.0 1.0
OTBETA y=cos3x B TOUKe y = E 2.3
3 3.-3
20.| C BpiOOopoM | Beruuciuts npousBoaHyo GpyHKIMHI 1.6 2.-6
OTBETa Y =sh6x BTOUKEy — f 2.-6
6 3.1
21.| OTKpbBITBIA | BbMucIuTs NpousBoaHy0 GyHKIMH 0
BOTpoc y= 5in2x B Touke %o = %
22.| OTKpBITBINA | BbMucInTs Npous3BoaHy0 GyHKIMHI 0
BOIIPOC y= ln(sin 2x) B TOUkEe Xo = g
23.| C BbiObopoM BbI4HCIINTh MPOU3BOHYIO BTOPOTO 1.2 3. -2
oTBeTa nopsaka 1 GyHKIMH Y = Sin’x B 2.1
TOYKE Xy = % 3.-2
24.| C BeiOOpOM BBIYUCINTD TPOM3BOHYIO BTOPOTO 1.2 1.2
OTBETA nopsiika s GyHKIUH Y = cOS2X B 2.-2
TOYKE Xo = g 3.1
25.| C BeIOOpOM BBIYUCINTD POM3BOJHYIO BTOPOTO 1.1 2.-1
OTBETa nopsaka s Gyaknum y = In(sinx) B 2.-1
TOUKE Xo = g 3.0
26.| C BeIOOpOM BBIYUCINTD TPOM3BOHYIO BTOPOTO 1.1 3.-1
OTBETa nopsiaka A pynkuun y = In(cosx) B 2.0

TOUYKE Xg =TT




27.| C BbiOOpoM | Berumciuts npousBoaHyo BTOpOro 1-1 1.-1
oTBeTa nopsiaka ans pyskoun y = In(2x) B 2.1
TOUKE Xg = 1 3e
28.| OtxkpeiTeiii | Touka, mpu nepexoje Yepe3 KOTOpYyro Makcumyma
BOIIPOC Mpou3BOJHAS (HYHKIMU MEHSET 3HaK C
«+» Ha «—», Ha3bIBACTCS TOYKOM:
29.| OtxkpoiTeiid | Touka, mpu nepexoe 4epe3 KOTOPYIo Munumyma
BOIIPOC npou3BOAHAs GYHKIIUH MEHSIET 3HaK C
«—» Ha «+», Ha3bIBAETCS TOUYKOM:
30.| OTKpBITHIN Ecnu B HEKoTOpOM HHTEpBaJIE bonbuie 0
BOIIPOC (dyHKIHS BO3pacraer, To e
IPOU3BOJIHAS B 3TOM HHTEPBAJIC:
31.| OTKpHBITHII Eciu B HEKOTOPOM MHTEpBAIIE Mensbe 0
BOIIPOC (dyHKIUs YOBIBaeT, TO e€ MPOr3BOTHAS
B OTOM HHTEPBAJIE:
32.| OTKpBITHIHA Toukn MakCUMyMa 1 MUHUMYyMa DKCTpeMyMa
BOHpOC q)yHKHI/II/I Ha3bIBAKOTCS TOUKaAMM:
33.| Otkpeiteiii | Touka, mpu mepexose yepes KOTOpyro [Teperuba
BOIIPOC BTOpas MPOM3BOAHAS (DYHKITUH MEHSET
3HAaK C «—» Ha «t», Ha3bIBAETCS
TOYKOM:
34.| OTKpHITHIHA Eciu B HEKOTOPOM MHTEpBAJIE YOrIBaeT
BOIIPOC MIPOM3BOAHAS (PYHKIIMH MEHBIIIE HYJIS,
TO (QYHKIIUSI B 9TOM HHTEpBaJe:
35. | OTKpbITHIH | Berumcnute  3HavYeHWE  YacTHOU 13
., 0z
BOIPOC | ponsBoaHOM ™ GynkuMYN Z =
3xy? + 4x3y — 2x B Touke ( 1; 1)
36. | OTkpbITHIA | Beryuciuth  3HaueHWE  YaCTHOM 1
., 0z
BOIPOC | iponssoaHoiM ™ Gynkmun z =
2
X
3xy? + 5 2 B Touke ( 1; -1)
37. | OTkpbITHIA | Berynciuth 3HaYe€HHWE  YaCTHOM 8
., 0z
BOIpOC MPOHM3BOIHOH = GyHKIMK Z =
5x2y2 — 2x3y — 2x B Touke ( 1; 1)
38. | OTkpbITHIA | Berunciuth  3HaYe€HHWE  YaCTHOM -1
., 0z
BOIpOC MPOM3BOHOM 7= GyHKIMH
z = In(5x + 7y) B Touke ( 0; -1)
39. | OtkpeIThlii | BorunicnuTh  3HaYeHHWE  YacTHOM 24
., 0z
BOIpOC MPOHM3BOAIHOH = GyHKIHHT
z = (7x + 2y)3 B Touke ( 0; -1)
40. | OTkpbITHId | Beluncnuth  3HaYeHHWE  YACTHOU 5
. 0z
BOIPOC | ipoussoaHoiA 3 GyHKIMY Z =
3
3,7 .
—2yx° + =t 4x B Touke (-1; 1)
0z 4 24,3
41. | CBBIOOPOM | Yuerhas TpON3BOSHAA —— 2xy*cosxy +
OTBETA o3 x y sin(2xy?) -
¢GbyHKIMHU Z = Y Sin x“y > paBHa: >3
2Xy COS X“y -
y sin 2xy3 -

24,3

+ ycosx“y




42. | C BBIGOPOM | Yacrhas NPOH3BO/HAS Z_Z 3x3y? cos(x? + y*)
o Gynkuum z = x3 sin(x2+y3) ’ 3y cosy
YHIIUH 2 = Y —3y?sin(x? +y?)
paBHa: T 53
3x*sin(x“+y>) +
x3 cos(x? + y?)
43. | C BBIGOPOM | Yaerhas npomssosmas = | sin(x? +y) +
orseta Gynxuum z = x sin(x? + y) aBH(:-C 2x° cos(x* + y)
i Y) pasHa. 2x2 cos(x? +y)
cos(2x + y)
xcos(x? +y)
44. | C BBIOOPOM | Ygacerpas MPOU3BOAHAS Z—i In(x* + 3y) + !
OTBETd | pymxman z = x In(x* + 3y) pasna: x* +3y
In(4x3 + 3y)
4x3
x* + 3y
x In(4x3) + In(x*
+ 3y)
45. | CBBIOOPOM | Yaerpag POU3BOHASL 92| 2ye*™% —2yZe*"
e Gynxuuu z = y?e*~2Y papHa: ” 2ye™ >
YHKIQ =y p . zy_zex—Zy
_4yzex—2y
46. | C BBIGOPOM | Ygerhay POU3BOIHASL Z—i y?
orBera ¢ynximu z = y arctg(xy) paBHa: 1+ ;f 2y?
14+ x2 5
t —_—
arctg (xy) + 15 122
Y
1+ x2y?
47. | CBBIOOPOM | Yacrag HPOU3BOTHAS 9z _Tx
oTBETA 4 Sx + 7y
¢bynkmmu z = x In(5x + 7y) 1
paBHa: —
Sx+7y
In(5x + 7)
X
In(5x + 7y) + —————
n(5x +7y) Sx+ 7y
48. | C BBIOOPOM | Yacerhas MPOU3BOIHAS 2—; _ﬁ cosf
OTBETa 2
Gynkuum z = x3 sin% paBHa: 3;3 Y
——cosy
Yy
X X
3x2sin—— x3 cos—
X
x3 COSF
49. | C BBIOOPOM | Yacrag MPOU3BOTHAS Z—Z X + 6y?
OTBETA y x3 + xy + 23

¢ynxuun z = In(x3 + xy + 2y3)
paBHa:

1
x3 4+ x4+ 2y3




x3 + x + 6y?

x3 4+ xy + 2y3
x + 6y?
xy + 2y3
50. | C BriOOpoM | DyHKIHS Z = XYy UMEECT: €MHCTBEHHYI0  TOYKY
OTBETa makcumyma ( 0; 0)
CIMHCTBEHHYIO ~ TOYKY
muHuMyMa ( 0; 0)
HECKOJIBKO TOYEK
IKCTpEeMyMa
HH OJIHOTO SKCTpEMyMa
51. | C BeiGOopoM | DyHKIHS z=x%+vy%+ xy — | CIMHCTBEHHYIO TOYKY
OTBETa 4x — 5y umeer: makcumyma ( 1; 2)
CIMHCTBEHHYIO ~ TOYKY
muaIMyMa ( 1; 2)
HECKOJIBKO TOYEK
JKCTpEMyMa
HH OJTHOTO SKCTPEMyMa
52. | C BwIOOpoM | DyHKIHS Z=3x+ 6y — x? — | CIMHCTBEHHYIO  TOYKY
OTBeETa xy + y? umeer: makcumyma ( 2,4; -1,8)
CMHCTBEHHYIO ~ TOYKY
muaumyma ( 2,4; -1,8)
HECKOJIBKO TOYEK
IKCTpEMyMa
HH OJTHOTO IKCTpEMyMa
53. | C Beibopom | dynkums z = 2x3 — xy? + 5x? + | GAUHCTBEHHYIO  TOYKY
oTBETa y? umeer: makcumyma ( 0; 0)
CMHCTBEHHYIO  TOYKY
muaumyma ( 0; 0)
HECKOJIBKO TOYEK
IKCTpEMyMa
HH OJTHOTO 9KCTpEMyMa
54. | CBbibopom | DyHKIMSA Z = XY — XY UMEET: €UHCTBEHHYIO  TOYKY
OTBETA makcumyma ( €; 1)
CIMHCTBEHHYIO  TOYKY
muHuMyma ( €; 1)
HECKOJIBKO TOYEK
IKCTPEMyMa
HH OJTHOTO 9KCTPEMyMa
55. | C BBIOOPOM | Yacrpag [POU3BOIHASL 2—; 5
orBerd ¢byukuun z = ctg(4x — 5y) paBHa: sz(4x5_ >Y)
cos?(4x — 5y)
4
sin?(4x — 5y)
S5y —4x

sin?(4x — 5y)

TecToBble 3aganus (4 TeKymas aTTecTalms) COIePKaT BOMPOCH! ¢ BEIOOPOM

oTBeTa. Kaxkaplii mpaBUIbHBIN OTBET onieHUBaeTcs B 0,1 O6asna.




Beibeputre  mpaBuiibHbIA  OTBET(bI) M 3alUIIUTE  apryMEHTHI,
000CHOBBIBAIOIIUE BHIOOP OTBET(OB).
Ne Tun Bomnpoc Bapuantsl oTBeTa Kitrou
BOIPOCA
1. | C Beibopom Kakoe ycrnosue n0mkHO 1. HeuetHocTh (hyHKIMHU 2
oTBeTa BBIIIOJIHATHCS JUIsl IepBOOOpa3HOil | 2, HenpepsiBHo
ynKipn? T depeHInpyeMOCThb
byHKIIUN
3. YerHocTh pyHKIMHU
2. | C Bbibopom Kakoe ycnosue 10mkHO 1. HenpepbIBHOCTH 1
oTBEeTa BBIINIOJIHATHCA AJIA q)yHKHHH
HOABIHTErpaabHON (QyHKIMN? 2. HeyetHOCTb DYHKIIHH
3. UeTHOCTH PyHKIIMH
3. C BrIOOpOM Heonpenenennplii uHTErpa 310: 1. COBOKYITHOCTB 1
oTBeTa nepBOoOOpa3HBIX QYHKIUH
2. YerHast QyHKIHS
3. COBOKYITHOCTh
HEMpepBIBHBIX QYHKIMH
4. | C BeIGOpOM ITepBooOpa3HOil PYHKIUM COSX 1. sin3x 3
oTBETa ABJISCTCS 2. cos2x+C
3. sinx+C
5. | Csei6opom | Ileppoobpasnoii pynkuun y=3x2+3 | 1. x3+3x+C 1
OTBETa SBIISICTCSL: 2. 3x2
3. 3x+C
6. | C BoiGopom | IlepBoobpasHoi hyHKImH y=2X 1. X+C 1
OTBETAa SIBJISETCA 2. 0
3. 2x
7. C Boibopom | IlepBooGpasHoii (hyHKITHH COSX 1. sinx+C 1
OTBETA SABJIACTCS 2. cos2x+C
3. sin3x
8. | CBribopom | IleppoobpasHoii Gynkimm 1. x*+3x+C 1
OTBETA y=3x’+3 sBiseTcs: 2. 3x2
3. 3x+C
9. C BeiOopoM | Kakoii MeTO1 HHTErpHUPOBAHUS 1. Meron MHTErpUPOBAHUS 1
oTBeTa HEO0O0XOAMMO PUMEHHUTD JUIs IO 9aCTsIM
BBIYHCIICHUNHTETpaJIa J' In xdx ? 2. Meton SaMtiHBI
HepeMEHHOMN
3. Beruncauts o Tadauie
UHTErpajioB
10. | C BEIOOPOM | Mporounen Buma P(x) = (x— 7_)3 1. NeCTBUTENBHBINA KOPEHD 1
OTBETA —— X =2, kpatHocTH 3
2. NEWCTBUTENBHBI KOPEHBb
X =—2, KpaTHOCTH 3
3.4UCTO MHUMBIHA KOPEHb X =
21 , xpatHOCTH 6
11. | C BeiOoOpoM | Belmenure BepHBIE CBOICTBA
HeCKOJIL}z(I/IX HeonpeneneHHo};o MHTEerpasa: d ( f f (x)dx) =)
OTBETOB [k f(x)dx = k [ f(x)dx,

rae K — koucranra

J(F ) = g(x))dx =
Jf)dx — [ g(x)dx




[, _ Jf()dx
g(x) [ g(x)dx

J ) g(x)dx =
Jf(x)dx - [ g(x)dx

12. | CBoibopom | Kakme w3  mepeyrcieHHBIX In?(x + 4) dx +
HECKOJIbKUX | HHTEIPAJIOB penraTes
OTBETOB | HHTETPUPOBAHHEM IO YACTIM: J’ (x2 + 3x — 4 )edx +
+
f x arcsin x dx
J‘ 2x d -
——dx
16 + x2
J Vx(7x? —3x+2)dx |~
13. | CBeibopom | Kakme W3  mepedncICHHBIX In9x dx +
HECKOJIBKUX | HHTErPAJIoB penrarTes
OTBETOB | HHTETPUPOBAHHEM 10 YACTAM: J e dx +
+
j arccos(7x — 3)dx
j arctg x -
1+ 2
j cos(7x —3)dx )
14. | C Bei6opom | [Tomxbepure BEPHYIO tgf — ¢t +
oTBETa MOJICTAHOBKY ISl MHTerpaja: 2
j’Z—sinxd tgx =t -
—dx o —
2+ sinx sinx =t -
cosx =t -
15. | C Bei6opom | [Tombepure BEPHYIO tgf — ¢t +
oTBETa MOJICTAHOBKY ISl MHTerpaja: 2
f 2 4 tgx =t -
x o —
8 —4sinx + 7cosx sinx =1 -
cosx =t -
16. | C Be16opom | [Toxbepure BEPHYIO ; 3_x . -
oTBeETa NOJICTAHOBKY JUISI HWHTErpajia: 95 =
f eSn3% cos 3x dx ;gl:);; — tt ;_
cos3x =t -
17. | C Boibopom | [ToxGepure BEPHYIO ; 3x ; -
oTBeTa HOJICTAHOBKY JUISI HWHTErpajia: 95 =
f 2€053% gin 3x dx stg”t :?;; :_ tt :
cos3x =t +
18. | C BriGopoM | Beramciute uHTErpan: 20V% 4 ¢ +
OTBETa fex/? 2xeVE + C -
—dx
Vx 3eVx ve -
2vVx3
2 -

+C
eVi\/x




19. | C BbiGopom | Beruncnute UHTErpa: —e“SX + (¢
_ cosx
orBeTa f e“*3* sinx dx cos xze +C
Cos™Xx
e 2 +C
e—sinx +C
20. | C BpiOOpoM | Berumcnuts uaTErpa: —_1 ey,
OTBETA f 0% x dx 2 :
2e7 +C
2xe™ 4+ ¢
x? x®
76 3 4+C
21. | C BeiOOpoM | Beramcnuts uaTETpa: edrctdx 4 ¢
oTBETa f earetg x 4 arctge*+C
X
1+ x?2 e*
arctg x
_arctg® x
e 2 +C
22. | C BpIOOpOM | Beramcnuth uHTETpa: arcsin? x
oTBETa arcsin x 2
—dx
V1 —x? 2Yy1—x2 +C
arcsin x
2y1—x?arcsinx + C
23. | C BbIOOpOM | BeIYMCIUTH HHTETpAI: 3 arcsin*/3 x
OTBETA j‘ Varcsin x 4 e
-2
1—X2 ? (1—X2)3+C
—2V1 —x? L
Z 3 arcsin?/3 x
5\/ 1 —x2arcsin®*x + C
24. | C BpIOOpoM | Berauciuth MHTETpA: 1 c
oTBETA f 1 da arccosz
arccos?x V1 — x2 _* sc
arccos3 x
—2V1 —x?
——+C
arccos x
241 —x2%arcsin®x + C
25. | C Beibopom | Ecim Vx € (a; b): F'(x) = | F(X) Ha3bIBaroT
oTBETa f(x), T0 nepBoobpasuoii mist ()
F(X) Ha3bIBarOT
muddepeHnramom s
f(x)
f(X) Ha3BIBAIOT HHTETPATIOM
F(X) Ha3piBatoT
HECOOCTBEHHBIM
UHTErPaioM
26. | C Beibopom | Dopmyry WUHTETPUPOBAHUS
OTBETA I0JICTAHOBKO#




[ f(x)dx = [ f(@(t)) - | naTerpupoBanns 10
@'(t)dt 4acTAM
Ha3bIBaIOT hopMyson WHBApUAHTHOCTU (POPMYJIBI
UHTETPHUPOBAHHUSI
HETOCPEIICTBEHHOTO
VUHTETPUPOBAHHUSI
27. | CBoiOOpoM | Bribepute BepHBI  BapuaHT A + B
OTBETA pasnoxeHus palMOHANBHON | x — 2 (x — 2)2
2
apodu 163Ha npocTeiimme + ¢
=2 ) (x —2)3
L B 15
' x—2 (x—2)2
A 4 Bx
x—2 (x—2)2
N Cx*+D
(x —2)3
Ax®+Bx*+Cx+D
(x —2)3
28. | CBoibopom | Beibepure BepHBIN  BapHaHT A B C
OTBETa pa3IOKEHUSA palMOHAIBHOM x—1 x—2 x-—3
x%+8x+6 Ax? Bx C
Ipoou ———————Ha +
y (@-1)(x=2)(x-3) x—1 x—2 x-3
npocTeiime METOJ/IOM A B
HEOIPENEIEHHBIX T —1 + Gx—2)2
KO3 PUITHEHTOB: c
+ _—
(x—3)3
Ax?>+Bx+C
x—1Dx—-2)(x—3)
29. | C BoibopoM | Beibepure BepHblii  Bapuanr | A 4 B 4 C
oTBETa pas3noKeHus PalMOHANBHON | x —1  x —2  (x — 2)2
2_
} (x—1)(x—2)2 r—1 + x—2)°
pOCTEUIIHe METOJIOM
HEONPEJCTEHHBIX A T B 5 sz
K03 PHUIHEHTOB: X — X — X —
bopru Ax? + Bx +C
(x=1D(x—2)2
30. | C Boibopom | Dopmyny UHTETPUPOBAHUS
oTBeTa fudv = uv — [ vdu I0JICTAaHOBKOM
Ha3bIBAIOT (HOPMYIIOi UHTETPUPOBAHUS 1o
JaCTsIM
WHBapUAHTHOCTU (GOPMYJIBI
UHTETPUPOBAHUS
HETOCPEICTBEHHOTO
VUHTETPUPOBAHHUSI
31. | CBeibopoM | Beibepute BepHBI  BapHaHT A Bx+C
OTBeTa Pa3NoKEHUS paloHATBHOM x—2 + x2+x+1
2 2
po6H (x—2)x(x:-zl-x+1)Ha A Bx“+Cx+D
. x—2 x> +x+1
npocreime METOJIOM Y B C

x—2+x+1+x—1




HEOIIPEACIEHHBIX
KO3 PHUIINEHTOB:

Ax?>+Bx+C
x—2)(x + 1)2

TecToBble 3a7anus (5 TeKyIias aTTecTaius) Coaep>KaT BOMPOCHI C BHIOOPOM

onHoro orBeta. Kaxxpiii mpaBuiIbHbINA OTBET onleHuBaeTcs B 0,1 Gasa.

Bri6epute npaBUIIbHBIA OTBET M 3aIUIIUTE apryMEHTbl, 0OOCHOBBIBAIOIIHE

BBIOOD OTBETA.

S =

f by(x) dx

Ne | Bonpoc Bapuantsl oTBeTa Kirrou
1. | ®opmyny WMHTEIPUPOBAHHUSI IT0OJCTAHOBKON -
b b
fa udvy = uv|3 — fa vdu WHTCTPUPOBAHMS 110 HACTAM +
Ha3bIBAIOT (popMysoi Hprorona-Jleiibnnna -
HETIOCPEICTBEHHOTO -
WHTETPUPOBAHUS
2. | ®opmymny WHTEIPUPOBAHHUSI ITIOJCTAHOBKON -
b
fa f(x)dx = F(b) — F(a) WHTETPUPOBAHUS 110 YaCTIM -
> -Jlen +
Ha3bIBaIOT (hopmMyIoi Hitorona-Jleiibnnna
HETIOCPEICTBEHHOTO -
WHTETPUPOBAHUS
3. | Eciu f(X) - uétHas HempepbIBHAS Ha [-a; Y . d +
a] pyHKLHMA, TO UHTErpal o f(x) dx
a
J_, f(x) dx pasen: 0 -
a -
f f(x)dx
0
a2 -
4. | Ecnu f(X) - HeuéTHas HempephIBHAS Ha [ - 5 @ d -
a; @] GyHKIHs, TO HHTETpa o f(x) dx
a
J_, f(x) dx pasen: 0 +
a -
| reax
0
2a -
5. | Ecimu ¢yuxius f(X) HenpepsiBHA Ha [a@; | HeCOOCTBEHHBIM HHTErpasiom | | +
+F) W cymecTByeT KOHEYHBIM mpexaen | poja
. b -
lim [’ f(x) dx, To ero HasbIBAIOT: HEeCOOCTBEHHBIM HHTerpasiom |l
b—-+o0 "4 pona
HEOIPeIeIEHHBIM HHTETPAJIOM -
UHTETpaJoM C  IEPEMEHHBIM | -
BEPXHHUM IPEIEIIOM
6. | Eciu ¢pynkuus f(X) HenpepbiBHA Ha [@; | HeCOOCTBeHHBIM — MHTEerpaiom | | -
b), iMeeT GeCKOHEUHBIN pa3phIB IIPH X = | poJa
b u cymectByeT KOHEUHBIH mpesen | HECOOCTBEHHbIM HHTerpanom |l | +
. b-¢
lim [ * " f(x) dx, 10 ero Ha3pIBaOT: pona :
€0 HEOoIpeIeIEHHBIM UHTErPaJIoM -
UHTETpaJoM C  TEPEeMEHHBIM | -
BEPXHHUM IPEJIIIOM
7. +




Kakne w3 mnepeducineHHbIX (HopMym
SBISIOTCS  (DOpMyllaMUd  BBIYMCIICHHS
II0MIaIeH TUIOCKUX QUTYp:

S =

B
f y(t) - x'(t) dt

1 (P
S=§f p*(@) do

S =

§
[ 0@ +x@)a

B
S = Zﬂf p(p) do

o
8. | Kakue w3 mepedyucieHHbIX (OopMyI b
ABIAIOTCS  (OPMYJIaMU  BBIYUCIICHUS = f V1+ (y'(x))?dx
JUTMHBI JIyTH TUTOCKUX KPUBBIX: 5
1= [ V@O7+ GO a
o
B
1=f Vo2 (@) + (0 (@))% do
04
B
1= [ VEO+O
o
B
1= j V(p'(9))? do
o
9. | C momomIsio OoTpeeIEHHOT0 UHTErpaa | 8
BBIYHCIIHTH mwromanas | 12
(GUTYpHI, OTpaHIYECHHONW KPUBBIMH: 24
y=3x% x=2, y=0. 36
10. | C moMommpio onpeAcIEHHOTO HHTErpana | 2
BBIYHCIIUTE njaomanas | 8
(urypsl, OrpaHUIYCHHOW KPUBBIMH: 12
y=05x3 x=2, y=0. 6
11. | C momMomisto OnpeAeiEHHOr0 HHTETpaia | 2
BBEIYHCIIUTH IUIOIIAb ¢burypsr, | 1/3
OTPAaHUYEHHON KPUBBIMU: 2/3
y=3Vx, x=1, y=0. 6
12. | C momompio onpeaenéHHoro uarerpana | 36
BBIYHCIIUTH wiomaap | 12
(urypsl, OrpaHU4EHHOW KPUBBIMH: 18
y=6x- x4 y=0. 48
13. | Onpenenéuublit UHTErpa c|0
OJIMHAKOBBIMHU IpeieiaMU PABEH: 1
yKa3aHHOMY TIpeJIeTy
OCCKOHEYHOCTH
14. | Berunciuth omnpenenéHHblii  mHTErpan | -4
foz (x —2)3dx 0
-2
12
15. | Ckompko W3 HIDKE  MEPEYHCICHHBIX | 4

I/IHTeraHOB SABJIAKOTCA HeCOGCTBeHHLIMI/I?
1) f0+°° xdx; 2) foz In(x)dx;
3) f:x In(x)dx; 4) f__(: %dx;

2
3
1




6 10
S)foﬁdx; 6) J, —dx. 5

16. | BeruncnuTh HECOOCTBEHHBIA WHTETPAN WM | PACXOIUTCS
YCTaHOBHUTH €ro pacxoauMoOCTb e2
f:oo In(x)dx e

1

17. | BoruucnuTh HECOOCTBEHHBIM WHTETPAl WIN pacxoauTcs;

YCTaHOBUTH €r0 paCXOJANUMOCTh f01 % dx 11
0

18. | C nomotpio onpeaenéHHoro narerpaia | 9
BBEIYHCIIUTH mIomanab | 6
(buTypHI, OTpaHUYECHHONW KPUBBIMH: -3
y= x?, x=-3, y=0. 12

19. | C noMoIipko onpeAeaéHHOro HHTerpana | 7
BBIYHCIIUTH mIomanb | 8
(burypbl, OrpaHIYECHHONW KPUBBIMHU: 6
y=3x% x=1, x=2,y=0. 9

20. | C momomiso onpeAe€HHOro HHTerpana | 64
BBIYHCIUTH miomans | 36
(burypsl, OorpaHUYE€HHONW KPUBBIMHU: 72
y=6x>, x=0, x=2, y=0. 480

21. | C momomipo onpeaen€éHHOro uHTerpana | 31
BBIYHCIIHTH momans | 140
¢burypsl, OorpaHUYE€HHONW KPUBBIMHU: 155
y=5x* x=1, x=2, y=0. 75

22. | Beruucnutp o0beM Tena | 32
Vox, 00pa30BaHHOTO BPAIICHUEM BOKPYT
ocu 00X (burypsl, orpaHUYCHHON | 64
muHEsAME: Y = 3 X - X%, y=0. 12
Torna 3nauenue EVox paBHoO:

T 24

23. | Beruuciauth o0beM Tena
Vox, 06pa3soBaHHOTO BPAILICHHEM BOKDYT g
ocu 0X (buUrypsl, OrpaHUYCHHON
nuHuSIME: Y = 4 CoS X, 0 <X < g 16

5 2
Torga 3HaueHue ;Vox paBHO:

24. | Beruuciauthb o0beM Tena | 2
Vox, 00pa30BaHHOTO BPAILICHUEM BOKPYT [ 4
ocu 0X burypsl, orpaHUYEeHHON
JUHESIMHE: Y = Sin X, 0 <X Sg. 1

8 3
Torga 3HaueHue ;VO,C paBHO:

25. | Berunciauth o0peM Tena | 6

Vox, 06pa3soBaHHOTO BPAIICHHEM BOKPYT [




ocH 0X ¢burypsl, orpanuueHHON | 4 -
TMHUAMIY = Vx + 2, X =0, X = 2.
Torna 3HaueHue %V{,x paBHO:

26. | Beruucnutb o0BeM tena | 21 +
Vox, 00pa3oBaHHOTO BPAILICHUEM BOKPYT | o4 B
ocu  OX  ¢urypsl, orpaHU4eHHON 2 -
JUHUSAMH:Y = %,x = %,X =1ly=0. 18 -
Torma 3HaueHne %Vox paBHO:

27. | Kakue W3 TEPEeUYUCIICHHBIX METOJIOB | METOJI TpaneIuit +
OTHOCSTCS K IPUOIIMKEHHBIM | METO/T TPSIMOYTOJIbHUKOB +
BBIYHCIICHUSAM ONpeNENEHHBIX | METO Mapado +
HMHTETPAJIOB: METOJ| OKPYKHOCTEH -
BapuantoB ~ OoTBETa  MOKET  OBITH | MeTox POMGOB -
HECKOJIBKO. MeTOJ1 0OpaTHBIX KBa/IpaToOB -

28. | K reoMeTpuyeckuM  MPUJIOXKCHUSAM | BHIYUCIICHHE IUIOIIAACH IUIOCKUX | +
OTIpeNICIEHHOTO HHTErpaia OTHOCATCS: | uryp
BapuantoB  oTBeTa  MOXET  OBITh | BHIUMCJIEHHE JUIMHBI JyTH KPUBOH | +
HECKOJIBKO. BBIUHCIICHHUE 00BEMa Tema | +

BpaICHHSI

BBIUMCIIEHUE paJnyca KPUBHU3HBI | -
KpUBOU

BBIYMCIICHHE  HAMOOJBINET0 U | -
HAMMEHBIIETO 3HAYCHUST (DYHKIIUU
Ha OTpPE3Ke

BBIUMCIICHUE TPAJNCHTA -

29. | Ecin rpaduk HempephiBHOM Ha [a; b] b +
Gyakimu y = f(X) pacnonoeH HIKe - J- f(x) dx
ocu Ox, TO TWIOmMAaas, (UTYPHI, b :
orpanuveHHon y = f(x), y =0, ZJ. f(x)dx
X=a, X=Db paBHa: . 0

J. (b—a)f(x)dx
a
0 -

30. | Ecniu Ha [a;b] 3amaHbl HempephIBHBbIC b +
Gynkuum y = f(x) uy = g(x) takue J. (f(x) = g(x)) dx
uro f(x) = g(x),ro wiomans Gurypsl, 4 b 3
3aKIIIOUEHHON Mexny y = f(x) uy = 2 f f(x)dx
g(x) Ha[a;b] paBHa: —

[ 1@ g ax
a
b -
f(x)-g'(x) dx
a
31. | Beruucnuth OmMpeneNnEéHHbIN HHTErpa: 2
T
JZ 4sinx cosx dx

TecTroBble 3aganus (6 Tekymas aTTeCTalKs) COACPIKAT BOIPOCHI C BHIOOPOM
OJHOI'0 WJIM HECKOJIbKUX OTBETOB. KaXkabpIil mpaBWIIbLHBIN OTBET onieHnuBaeTcs B 0,1
oaJua.



Bri6epute npaBUIIbHBIA OTBET W 3aIUIINTE apryMEHTbI, 0OOCHOBBIBAIOIINE

BBIOOp OTBETA.

Ne

Bonpoc

Bapuant oTsera

Kirou

1

Kak  HaspiBaeTCs  AOCTATOYHBIA  IPU3HAK
CXOJUMOCTH 3HAKOIIOJIOKMUTEIIBHBIX pAIOB B
KOTOPOM pacCMaTpUBAETCS NPEAE] OTHOLICHUS
MOCIIEAYIOLIET0 YI€HA PAJa K PeIblIyIeMy?

[Mpuznak [lamambepa

[Ipu3Hak cpaBHEHMS

Panukansnsiii npuznak Konm

Huterpansubiii npuzHak Komm
- Maksiopena

B MpeIEIbHOM MpU3HAKE CpaBHEHUSA
3HAKOTOJIOKUTEIbHBIX psAloB: Eciin cymecTByer
KOHEYHBII M OTJIMYHBIA OT HYyJIS Mpeaen
OTHOUIEHHS OOIIUX YIEHOB DANOBY g Ay M

® by lim 2 =A#0,T10
n-co b

—00 Un

TU pAIBI
OJUHAKOBO
CXOJIUMOCTH

BEIyT  cebd
OTHOCHUTEIILHO

00a psazia CXoasTCs

00a psasia pacxoasITcs

9TH PAJibl HCCPABHUMBI

Kak  HaseiBaeTCs  AOCTAaTOYHBIA  IPU3HAK
CXOJMMOCTH 3HAKOIOJIOKUTENbHBIX PSAJOB B
KOTOPOM U3  CXOJAMMOCTH  (pacXxoJuMOCTH)
oo

J; f(x)dx cnenyer
(pacxomuMocTh) Y- f (n)?

CXOIUMOCTh

[Tpuznak damambepa

[Ipu3Hak cpaBHEHMS

Panukaneubiid npusHak Ko

NuTerpanbubiii npu3Hak Komn
- Maksiopena

Eciu  3HaKomepeMEeHHBIM  Psij Y1 Un
CXOmUTCs, a PAn Ymeq|Un| pacxomures, To0
UCXOHBIN P Y Up

CXOJUTCA YCIIOBHO

pPacXoaUTCs

cxoaurcs abCOIIFOTHO

CXOJIUTCS

Eciu 3HaKomepeMeHHbIN psia Yipeq U, cXxomurcst
U psan Ygmeq|Up| cxomures, TO MCXOMHBIN psij
(o]
n=1 Un

CXOJQUTCA YCIIOBHO

pPacxXoJIUTCs

cxoaurcs abCOJIFOTHO

CXOIUTCS

Kakwue u3 nepedrciaeHHbIX pAI0B YIOBIETBOPSIIOT
HE0OX0IMMOMY MPU3HAKY CXOIUMOCTU?
BapuanToB oTBeTa MOXET OBITH HECKOJIBKO.

n+2
2n—3

n=1

i n®+5
(n—4)3
n;l

Pagmyc  cxomumocTH — CTENEHHOro  psija
Y1 an(x —2)" paBen 10. Torga uHTepBal
CXOJUMOCTHU psiia UMEET BUJ!

Jlnsa dynxiuu f(X) = X2, 3a1aHHYI0 Ha MHTEpBAaIe
( - m m) xoaddumeHT by pasnoxxeHHs B psn




dypre flx) = % +

Yor—q(a, cosnx + b, sinnx) pasen:

9 Hus ynkuu f(X) = X, 3apannyro Ha uatepBaie (| 0 +
- 1; 1) K03 punmeHT an paznoxenus B psag Oypee | 1 -
fx) = % + Yr-1(ay cos nx + b, sinnx) 2 -
paBeH: n )

10 Hccnenoath Ha abCOJIIOTHYIO CXOAMMOCTD PSAl | p A1 CXOLUTCS a6COITIOTHO +

n
z (=" (#) Psin cxonutest ycinoBHO )
n=1 Psn cxomures -
Psan pacxomurcs -

11 CocTaBuTh COOTBETCTBUS JISl NEPEUUCICHHBIX | 3HAKOIIEPEMEHHBIHN Pl 1

pAnOB: n 3HAKOMOJIOKUTETHHBINA PSIJT 3
L 520" () ;
;1:1 CreneHHoil psjg 2
2 n=1(=1)" 5N DYHKIIMOHAJBHBIN PAT 4
oo 7n \" >
3. Xn=1 (E) TpUrOHOMETPUYECKHH PAL
4. XYp=1sin :_n I"apMoHnuecknii psa
12 O06001eHHbIH rapMOHUYECKHUM pan k>1 +
,‘f:ln—lk CXOJIUTCS TIPH: k>1 -
k>0 -
k<1 -
13 O06001eHHbIH rapMOHUYECKHUM pan k>1 -
,‘f:l% PACXOINTCS TIPH: k=1 -
k>0 -
k<1 +
14 3HAKOTIOJIOKHUTEIBHBIN PST Cxoautcs o MPU3HAKY | +
>l Jlanambepa
Z Ty Pacxoaurcs no HeoOxoauMomy | -
n=1 PU3HAKY
CxomuTcsi O HMHTErpajibHOMY | -
npusHaky Kommu-Makiopena
Pacxoautcs o pagukaibHOMY | -
npusHaky Komm
15 3HAKOMOJIOKUTEIbHBINA PsIJI Cxomurcs o NpU3HAKY | -
> In A\ Janambepa
z <3n n 1) Pacxoautcs mo HeoOxoauMomy | -
n=1 PU3HAKY
CxomuTcs IO HUHTErpajibHOMY | -
npusHaky Komu-Maxknopena
CxomuTcss MO paguKaibHOMY | +
npusHaky Konm
16 3HAKOTOIOKUTEIBHBIN P Cxomutcss MO TpPHU3HAKY | -
n+2 Hanambepa
om—3 Pacxoautcs mo HeoOxoaumomy | +

n=1

IPU3HAKY

CXomuTcs IO MHTErpajlbHOMY
npusHaky Komm-Maknopena




Pacxomurcs o pagukaabHOMY
npusHaky Komn

17

3HAKOIOIOKUTEIBHBIN Pl

Cxoaurcs 1o
Janambepa

MIPU3HAKY

PacxoauTcs mo HeoOXouMoOMy
PU3HAKY

CxomuTcss IO HMHTErpajibHOMY
npu3Haky Komun-Makiopena

Pacxoaurcs no pagukanbHOMY
npu3Haky Komn

18

3HAKOIOIOKUTEIBHBIN PAJT

[oe]

Z nd—n+2
n*+2n?2 -3

n=1

Cxomurcs 1o
Janambepa

MIPU3HAKY

Pacxonutca 1o
CpaBHEHUS

MIPU3HAKY

CxonuTcss O HMHTErpaibHOMY
npu3Haky Komn-Makiopena

Pacxoaurcs no pagukaabHOMY
npusHaky Kommn

19

3HAKOIOJIOKUTEIBHBIN PSAJT
oo
arctgn
1+ n?

n=1

Cxomurcs o
Hanambepa

MIPU3HAKY

PacxomnTcs 1o
CpaBHEHUSA

MIPU3HAKY

CxomuTcst O MHTErpaIbHOMY
npu3Haky Kommn-Makiopena

Pacxonures no paaukaibHOMY
npusHaky Komm

20

HNHTepBan cxoauMoCTH psaa

o E-1D"
n=1 357

HMEET BUI:

[0; 2)

0;2)

(-1; 1]

(0;1]

21

HNHTepBan cxoauMoCTH psaa
w (D" Vnx™

n=1""j n+r  MMECT BHJL

(-11; 11)

(0; 11]

(-11; 11]

(-00; +o0)

22

WHTepBan cxoauMocCTu psaja
o EDTE+HT

ne1 - UMEET BU/I:

[0; 2)

(-2, 2)

(0;1]

(-o0; +00)

23

I/IHTepBaJ'I CXOOAMOCTH psaa

o E=3)"
n=1 nsn+l

HMCECT BU:

[2; 8)

+|+

(0;5)

(-0,2; 0,2]

(-00; +o0)

24

MHTepBas CXOQUMOCTH psija
Ym=q1 n! x™ umeer BU:

Xx=0

-1, 1)

(0;1]

(-o0; +00)

25

1
Han psn Z;Oﬂg- Kakue u3 mnepeuncieHHbIX

YTBEPKACHUN BEPHBI?
BapuaHTOB 0TBETa MOXKET OBITh HECKOJIBKO.

lima, =0

n—oo

Psan cxonures

Psn pacxomurcs




CxoaumocTh pana | +
paBHOCHIIbHA CXOJIMMOCTH
© dx
uHTerpana: [ -
He BBITIOJIHAETCS | -
HE00X0IUMBIH IIPU3HAK
CXOJIMMOCTH
26 o 1 lima, =0 +
Jlan psit Y-y = Kakue W3 mnepeunciIeHHbIX L A
YTBEPIKICHUN BEPHBI? Psi cxomurces -
BapuaHTOB 0TBETa MOXKET OBITH HECKOJIBKO. Psin pacxoutest +
Cx0oauMoCTh pana | +
paBHOCHIIbHA CXOJIMMOCTH
UHTET f »ax
pana: |,
He BI)IHOJ'IHSIGTCSI -
HE00X0IUMBII MpU3HAK
CXOJIMMOCTH
371 1 —_ -
21 Jat psmg Yoy —- Kakue n3 nepeuncieHHbIX ,11_{?0 an =0
YTBEPKACHUI BEPHBI? Psy cxourest -
BapuanToB oTBeTa MOXKET OBITh HECKOJIBKO. Psi pacxomutest +
CX0IuMOCTh psnma | +
paBHOCHIIbHA CXOJTMMOCTH
00 3" dx
uHTErpana: |
He anonHﬂeTCﬂ +
HE00X0IUMBII MPU3HAK
CXOJIMMOCTH
28 3\" -
CyMMa YHCIIOBOTO PSIIa Ypre1q (7) paBHa 0.3
29 3\"
CyMMa YHCIIOBOTO PSIia Ypre 1 (E) paBHa 0.3
30 3 -
CyMMa YHCIIOBOTO PSIIa Ypre 1 (—) paBHa 0.15
31 sn—-1\"
Pamiyc CXOAMMOCTH psga Y ( . ) x™ 0.8
paBeH
x+7)"
32 Pamryc CXOIMMOCTH PAZIA Yope ( — ) paBeH 1
33 Pamryc CXOIMMOCTH PAMIA Yipe 5
34 | OGuiee permieHUe Y, JUHEWHOTO OIHOPOJIHOTO Yo = Cie* + Cre™** +
VY ¢ nocTostHHBIMU KO3 PuLIeHTaMu = C,e* e?x -
” ; Yo 1e”+Cp
y" +y' —2y =0 umeer Bux: yo = Cie ™ + Cre™** -
yo == Cle_x+Czezx =
35 OO6miee pemieHWe Yy, JUHEHHOTO OJHOPOIHOTO Vo = Cycosx + C, sinx +
JY ¢ nocTossHHBIMHU KO3 GHUIIMEHTaMU Yo =e*(Cycosx + C,sinx) | -
y" +y =0 nmeer Bun: Yo = Cie* cosx + C,e ¥ sinx | -
yo = Cle_x + CZ =
36 OO0mee pemieHue Yy, JIUHEHHOTO OTHOPOJHOTO Yo = (C; + Cyx)e™2* -
AV ¢ nocrosiHHbIME KO3 (ULIIEHTAMU Yo = C; + Cre™%* +
y'" + 2y’ =0 umeer Bux: Yo = e %*(Cy cos x -
+ C, sinx)
yo == Cleﬁx + Cze_ﬁx -
37 yo = (Cl + sz)ezx +




OOmiee pemieHue y, JMHEHHOTO OTHOPOIHOTO
JY ¢ nocTossHHBIMHU KO3 GHUIIHMEHTaMH
y" —4y' 4+ 4y = 0 umeer BULI:

)’0 = Clx + Czezx

Yo = e*(C; cosx + C, sinx)

yo = Clezx + Cze_zx

38 OO0lee pelieHne y, JMHERHOIO OIHOPOAHOTO | Y, = e?*(C; cosx + C, sinx)
AV ¢ nocrosiHHbIME KO3 (HUITIEHTAMU Yo = Cie* + Ce?*
y" —2y"+ 5y =0 umeer Bux: Yo = e*(C; cos 2x
+ C, sin 2x)
Yo = Cy cos 2x + C, sin 2x
39 | YacTtHoe pemieHHe JMHEHHOTO HEOIHOPOJIHOTO Yy =Ax+B
AY ¢ nocrosHHBIMH KO3(dunueHtamu y' — y, = Ax*+ Bx+C
59"+ 6y =x+1 mno Buay ero mpaBoil 4acTu y, = Ae?* + Be3*
MMEET BUJI: Yy = €3*(A cos 2x + B sin 2x)
40 | YacTHOe pelIeHHe JIMHEHHOTO HeomHOpoaHoro | y, = (Ax + B) cosx + (Cx +
Y ¢ mnocrosHEbIME KO3 duimentamu Yy — | D) sin x
3y’ + 2y = xcosx 1O BUy €ro MpaBoOi 4acTH Y, = Acosx + Bsinx
MMeeT BHIL: y, = Ae* + Be**
Yy = Ax cosx + Bxsinx
41 | YacTHOE peUIEHWE JIMHEHHOTO HEOAHOPOAHOTO | Y, = (Ax? + Bx + C)e?*
Y ¢ mocrosHHBIME KO3 duimenramu y'' —
21, 422X deprn 1Y vy, = Ax*+Bx+ C
5y’ + 4y = 4x“e** mo BuAy €ro npaBod YacTH n
. Yy = Ae™ + Be*
UMeeT BUI:
Vg = szezx
42 | YacTHOE pelIEHWE JMHEHHOrO HeoAHOpomHoro | y, = (Ax? + Bx + C)e™3*
AY ¢ mocrosHHBIME Kodddunmentamu y" + | y, = e 3*(A cosx + B sinx)
4y’ + 3y = 9e73¥ 10 BuAy ero mpapoii yacTu - —
UMeeT BUI: Yy = Ae ™ + Be™>*
y, = Axe 3%
43 | O6wee permenne 1Y y? 1
x%y?y’ + 1=y umeer Bux: 7+y+ln|y—1|=—;+C
iyl + 1= 4 ¢
n|y 5= 3
3y3 )2
=2 —y+¢C
o "2 77
y 1
“ tlnly—1l=—-=+C
3 nly — 1| e
44 | O6wee pemrenue JIY y=(x+0)3
y' = 33/y? umeer Bun: 93/y5
y=—= +C
3[5
x=- NI +C
3
y
; = ) +C
45 | O6miee pemenue Y 1 ) _
(2 —1) y' + 22y% = 0 —;+ln|x —1|=C
UMeeT BUI:

x3 3
?—x+x2y?=C

Xkl ey =
g MY =




2
x? y? =xy—x+C
46 Oomee pemenue Y y=C(x+1)e™
xydx+ (x+1)dy =0 292 x?
I/n\y/[eeTBn);[' g 4 +x+—=0C
: 4 2
xIn|x + 1| +Inly| =C
Ce ™"
y=x+1
47 Oowiee pemenue 1Y In|x| = C + /yz +1
Jy?+1ldx =xydy 1 x2y? c
. = +
UMEET BU/I: 2037 +1 4
x=Inyy?+1+C
Cxy?
Xy +1= Zy
48 | Kakue u3 nepeuncineHnbix auddeperimansubix | 2xy dx + (x2 — y2)dy = 0
YpaBHEHHI SBISIOTCS YPAaBHCHUSIMHU B TIOJTHBIX e dx — (2y + xe V)dy = 0
muddepennnanax: >
BapuaHTOB 0TBETa MOYKET OBITH HECKOJIBKO. (1 + y*sin 2x)dx —
2y cos’xdy =0
(2x2%y? + y)dx + (x3y —
x)dy =0
(x2+y2+y)dx—xdy=0
49 Kakue n3 E[GpGIJPICJIeHHBIX muddepeHnnanTbHBIX i_’ dx+ (y3 +1Inx)dy =0
yYpaBHEHHH SIBIISIOTCS] YPABHEHHUSIMHU B TIOJTHBIX e dx + (y° —xeY)dy = 0
muddepennnanax: 74 P dv =
BapuaHTOB O0TBETa MOXKET OBITH HECKOJIBKO. Y Zx ;’ (e —y)dy =0
(2x2y? + y)dx + (x3y* —
x)dy =0
(x? —sin? y)dx +
xsin2y dy =0
50 Kakue u3 nepeuncieHnsix mudpdepenuuansasix | (2 — 9xy?) x dx + (4y? —
yYpaBHEHHH SIBIISIOTCSI YPABHEHUSIMHU B TIOJTHBIX 6x3)ydy =0
muddepennranax: 2x(1 + m)dx —
BapuaHTOB OTBETa MOXKET OBITH HECKOJIBKO.
Jx?2—ydy=0
y2dx + (e?* —y)dy =0
y(¥? +x)dx + x*(y —
1)dy =0
(y - %) dx + C;—y =0
51 Oo6uee pemenne Y y=Cx+xsinx
y’—%zxcosx AMEET BUJL; y=C—x sinx
y=Cx—xsinx
y=C+xsinx
52 Ooee pemenne 1Y y=C+ e x°
y' + 3x%y = 0 umeer Buz: y=C— e
y=C— x3

%3

y=Ce”




53

HuddepeHnunanbHbIM ypaBHEHHEM HA3bIBAETCS
ypaBHEHHE. ..

cojmepxkamiee  auddepeHnan
byHKIAH
CBSI3BIBAIONICE  HE3aBHCUMYIO

NEPEMEHHYIO X, (QYHKIHIO ¥ U
€€ MPOU3BOJHBIE

coJiepxariee HE3aBUCHMbIE
NIEPEMEHHBIE X U )
o4 JuddepeHnnanbHOoe ypaBHCHHE HA3bIBACTCS | COJCPIKUT YaCTHBIC
OOBIKHOBEHHBIM, €CIIH IPOM3BOJIHBIC
UCKOMast (YHKIMSI 3aBHCUT OT
OJJHOU ITEPEMEHHOM
yYpaBHEHHE COJEPKHUT TOJIBKO
IPOM3BOJIHBIC MIEPBOTO
nopsiaKa
55 | Cpemu mnepeuncieHHBIX YypaBHeHuil BbIOpath | (x2+y2+y)dx —xdy =0
T depeHnnanbHbIe YpaBHEHUS BTOpOTO | y" + 9" — 2y = 7 x*
nopsaKa. y'" —4y" 4+ 4y? = e3*
BapuaHTOB O0TBETa MOXKET OBITH HECKOJIBKO. (x2 — sin? y)dx +
xsin2y dy =0
X’y (y)?+1=y
56 | Cpemu mepeuyuclIeHHBIX YypaBHeHuit BbIOpath | (x2+y%2 —y)dx+xdy =0
g depeHnnanbHbIe YpaBHEHUS nepBoro | 2y" +y' —y =7 x5
MOpsIKA. y" —5y" +4y2 =e*
BapuaHTOB OTBETa MOXKET OBITH HECKOJIBKO. (x% —sin? y)dx +
xsin2y dy =0
x*y?(y) +2=y
S7 C nomMompr KakoW MOJCTAHOBKU PEMIACTCS y=u(x) x
ogHoponHoe guddepeHnnaTbHOe  ypaBHEHHE
TIEpBOTO TOPSIIKA? y =u(x)-v(x)
Y =u(x)
Y
Y T dx
58 C mnoMouipl0 Kakod IMOACTAHOBKU pEIIAETCS y=u(x)-x
JIMHEWHOe HeomHopoaHoe auddepeHInanbHOe y = u(x) - v(x)
ypaBHEHHE  TIEPBOTO  MOPSAAKA  METOJIOM y = u(x)
bepnynnu? . dy
Y = dx
59 | dudbdepennnansHoe ypaBHEHHE P(x;y) u Q(X; y) — omHOpOIHBIE
P(x; y)dx + Q(x;y)dy =0 SBIISICTCS | (PYHKIMH OJJHOTO MOPSIIKA
middepeHnInanbHBIM - ypaBHeHHEeM B THOdHBIX | P(X;y) u Q(X;y) — TOJBKO
mddepeHnnanax Toraa U TOJIbKO TOT1a KOT1a. .. | MHOTOYJICHBI
oP 0dQ
—+——=0
dx Oy
oP  0Q
dy Ox
60 Haiitu pemenue ypaBHeHus 0
(1 + x2)dy = 2xy dx, yioBieTBopstomiee | 4
HavyanpHOMY yenoBuio Y(0) = 1. B otBere ykaszath | 5
€ro 3HaueHue npu X = 2. 9




61 Haiitu pemienue ypaBHeHus 1 -
xy' =y +1, ynoBierBopsioliee HavYaIbHOMY | 2 -
ycnosuto y(1) = 1. 3 +
B oTBeTe ykazaTh ero 3HaueHue npu X = 2. 4 -

5 -

62 Haiitu pemienue ypaBHeHus 1 -
xdy = (y+4) dx, YIOBJIETBOPSIONICE | 2 -
HavanbpHOMY ycioBuio Y(1) = 0. B orBere ykaszatsh | 3 -
€ro 3HaueHue npu X = 2. 4 +

5 -

63 Nuddepennuansaoe ypaHenue Buaa P(X) dX + | ypaBuenuem bepHymim -

Q(y) dy = 0 Ha3bIBAIOT. .. YpaBHEHUEM C pa3/ie€HHbIMU | +
IepEeMEHHBIMH
OJTHOPOJTHBIM YpaBHEHHEM -
HEOTHOPOJIHBIM YPaBHEHHEM -

64 JubdepennmansHoe ypaBHeHHe Buaa y' = | ypaBHeHueM beprymim -

® (X) HA3BIBAIOT. . ypaBHEHUEM C pa3fieléHHBIMHU | -
x TIEPEMEHHBIMH

OJHOPOJHBIM YpaBHCHHUEM +

HEOTHOPOJIHBIM YpaBHEHHEM -

65 JubdepennuansHoe ypaBHeHHe Buma Y’ + | ypaBHeHuem beprymin -

p(x) -y = q(x) HaswIBAIOT. .. ypaBHEHUEM C Pa3NEIEHHLIMU | -
TIepEMEHHBIMH

OJTHOPOJTHBIM YpaBHEHUEM -

HEOTHOPOIHBIM YPaBHECHHEM +

66 JubdepennuansHoe ypaBHeHHe BuHma Y’ + | ypaBHeHuem beprymin +

p(x) -y = q(x)-y™, n#0, n#] Ha3BIBAIOT. ..

yYpaBHEHUEM C pa3/ielEHHBIMU
NIEPEMEHHBIMU

OJJHOPOJIHBIM YPaBHEHHEM

HCOJHOPOJHBIM YPaAaBHCHHUEM

TecroBble 3aganus (7 TeKyIias aTTeCTalms) COAEPIKaT BOMPOCHI C BLIOOPOM
OJIHOTO WJIM HECKOJBKUX OTBETOB. Kaxk/iplii TpaBWIbHBIN OTBET olieHUBaeTcs B 0,3

Oamia.
Bri6epute MPaBUJIbHBIN OoTBET(bI) u 3AIUIINATE apryMEHTBHI,
000CHOBBIBAIOITHE BEIOOP OTBETA (OB).
Ne Bonpoc BapuanT orBeTa Kurou
1. | I'pynna coObithii Ak, K=1, 2, ..., | Ak - u3BieueHue mapa u3 K - TOi ypHBI, +

n,

SIBJSCTCA IIOJHOM prTIHOﬁ

HECOBMECTHBIX COOBITHI:

coneprkaieii ax Oenmbix ¥ Dk yepHBIX 11apOB,
€CJIM IIap U3BJIEKAETCS HayAauy U3 JIt000i u3 N

YpH

Ax - Hatnune K OpakoBaHHBIX JIAMIIOUEK CPEIH
100 B3saTEIX Hayaauy u3 1000, ecau u3BecTHO,
YTO YHCJIO HUCNOPUYEHHBIX Jammodek Ha 1000
IITYK paBHOBO3MOKHOE 0T 0 110 K

Ax - TIpaBUJIbHBIN OTBET CTYAEHTA M0 KpaitHeil
Mepe Ha K u3 N BOMPOCOB, COIEPKAIIUXCS B
9K3aMEHAIIMOHHBIX OMIIeTax




A - IpaBUJIBHBIH OTBET CTY/ICHTA POBHO Ha K 13
n BOIIPOCOB, coaepKaluxcs B
DK3aMEHAIIMOHHBIX OMeTax

He S#ABISIOTCS OIEMEHTAPHBIMM | BHINAJEHUE YETHOTO YHCIAa OYKOB IIPH
CIEIYIOIME W3 IPUBEACHHBIX | 100pPachIBAHUH KyOuKa
COOBITHI: BBINAJEHUE  ONpPEJACIECHHON  IpaHd  [pH
11016pachIBAHMH MIPAIBHON KOCTH
BBINAJICHUE  ONpPENEICHHON TIPaHd MM
noA0packIBaHUU MOHETHI
M3BJICYEHUE KAPTHl OIPENEIECHHON MAcTH M3
KOJIOJIBI
PaBHOBO3MOXHBIMH ~ SBJISIOTCS | BBINAJEHUE OPJIa M PEMIKH PH M010pachIBAHUH
CIEIYIOIME U3 IPUBEICHHBIX | MOHETKH
COOBITHI

nomagaHue€ OXOTHUKOM B MCIBCIA UIIN 3aﬁua

npueM  Ha  PYKOBOIAIIYIO  JIOJKHOCTB
JKCHIIUHBI ¥ MYXXUHNHBI
yclemrHasi cjada dK3aMeHa TI0  TCOPHH
BEPOSATHOCTEH  CTYICHTOM-OTJIMYHHUKOM W
CTYIEHTOM-TPOCUYHUKOM

ITycTh N — 9KCII0 BeeX BO3MOXHEBIX | P =n/m

MCXOJIOB HCIIBITaHMSA, @ M — YHUCIIO | P = m*n

OIaroNpUATCTBYIONIUX COOBITHIO P = min

A HCXOJOB. dopmyna

HerocpeAcTBeHHoro  mopcdera | P =N—M

BEpOSATHOCTH coObITUS A Oymer | P=m+n

UMETh BH]T

Iyctb N — xommuectBo Beex | P =n/m

OIIBITOB B CEPUM UCTIBITAaHUH, a M - [ P = m*n

YMCJIO  OMBITOB, B KOTOPBIX 57

MOSIBIJIOCH cOObITHE A. DopMyIa

HETIOCPEICTBEHHOTO noacuera | P =N-M

BEPOSITHOCTH coObITHSI A Oyner | P=m+n

UMETh BH]T

OcHoBHOE IPEUMYILIECTBO | HATJISIHOCTD

TEOMCTPUYICCKOIO  OUPCNCICHHA | go3MoKHOCT, ~ NPUMEHEHHS B CJIydae

BE€POATHOCTHU HaJl KITACCHYCCKHUM —
9TO ...

OECKOHEYHOTO YHCIa HCXO0O0B OIIbITa

HECT H606XO,Z[I/IMOCTI/I B TOM, YTOOBI HCXObI
OIIBITa OBLIH PaBHOBO3MOKHbBI

HUKAKUX IMPEUMYHICCTB HECT, 3TH OIPCACICHUA
ITOJTHOCTBIO OKBHBAJICHTHBI

J1nst mpaBoii yacTu yciaoBuUs =0
AAdix 4) = 1
HMMEIOIIEE MECTO B ONPEACIICHUN —
MIOJIHOM TPYIIBI COOBITHI =g 1=
A, A, ..., Ay =i#]j
JIns paBoii yacTu ycinoBHUs =
P(A1) + P(A2) +...+P(An) = =1

HMEeroIIeC MCCTO B ONIPCACICHUN




IIOJIHOM TPpYIIIBbI COOBITHI

A, A, ..., An

= i#]

JI1s ipaBo 4acTH yCI0BUs
P(A1) + P(A2) +. .. +P(An) =
HMMEIOIIIEe MECTO B CBOWCTBE

coObITHil A1, A, ...

11471

00pa3yIoMIKX MMOJTHYIO TPYIIITY

=

=1

=]

= it]

Brinanenue Ha WUTpaJIbHON KOCTH
OTIPE/ICTICHHON TPaHU W BBINAACHHUE «TrepOay
P 1010pAChIBAHIMN MOHETHI

[loxa3 HOBOTO ¢MiIbMa B KHHOTEATpax W
BBIIIYCK OYEPEIHOIO0 HOMEpPA EXKEHEACIbHOU
ra3eTsl

3HaHHe CTYACHTOM BCEX BOIIPOCOB B
OK3aMCHAIIlUOHHBIX oujerax u ycneuHas caavda
UM 3K3aMCHa

HACTYIUIGHHE OJIHOTO COOBITUS HE H3MEHSIET
BEPOSATHOCTH HACTYIUIEHUS JPYTrOro

Mo KpailHel mepe oaHO W3 coObITHi A u B
00s3aTeNIbHO HACTYIIUT B XO/JI€ OIBITA

MOSBJIEHUE COOBITUSA A VCKIIIOYAET IOSBJICHUE
coObITHA B

[OSBJIEHUE COOBITUSA B VCKJIIOYAET IIOSBJICHUE
coObITHd A

cobbiTus A W B He MOTYyT HaCTYHUTh
OJIHOBPEMEHHO

10.

Teopema
BEPOSITHOCTEN
MIPOU3BOJIBHBIX

hopmynupyercs:

YMHOXCHHA

TS

JIBYX
COOBITUH

BEPOSTHOCTh COBMECTHOTO TOSIBIICHHS IBYX
COOBITUH paBHA MPOU3BEICHUIO BEPOSTHOCTH
OJIHOTO M3 HUX Ha BEPOSTHOCTH Jipyroro P(AB)
=P(A) P(B)

BEPOATHOCTbE COBMECCTHOI'O IIOSABJICHHA JBYX
CcOOBITHI paBHa IIPOU3BCIACHUIO BCPOATHOCTHU
OJHOTO M3 HHX Ha BCPOATHOCTb OPYyroro,
BBIYUCIICHHYIO B IMIPCAIIOJIOKEHUN, YTO IIEPBOC
coOBITHE HE HaCTYIIUT

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

BEPOSATHOCTh COBMECTHOI'O HOSBICHUS JABYX
COOBITUI paBHAa IMPOU3BEJECHUIO BEPOSTHOCTH
OJIHOTO M3 HHUX Ha BEpOATHOCTb JIPYyroro,
BBIUMCIIEHHYIO B NPEIIOJIOKEHUH, YTO TIEpBOE
coObITHE YK€ HACTYIUIIO

P(AB) = P(A)P(BIA) = P(B)P(AIB)

BEPOSTHOCTh COBMECTHOTO TIOSIBJICHHS JBYX
COOBITUH paBHA CyMME BEPOSITHOCTEH 3THX
COOBITHH

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

11.

Teopema
YMHOKEHUS
BEPOSITHOCTEN

n

k=1

n-—1
p nAk = P(A)P(A,|A)P(A3]A.4,) ... P Anl_[Ak
k=1




TUISL n
IPOU3BOJIBHBIX P | | A | = P(Ay) + P(A;|Ay) + P(45]4,47) + -
COOBITHIA k=1
n-1
dhopmynupyercs:
+P|A, | | Ay
k=1
n n-1
P | | Ay | = P(ADP(A,|A)P(A5|4,4;) ... P A, | | Ay
k=1 k=1
n
P | | A, | = P(A)P(A,)P(A3) ...P(A,)
k=1
12.| Teopema YMHOYEHHUS | TOJBKO ISl HE3aBHCUMBIX
BCPOATHOCTCH  IIPUMCHUAMA UL | 10 51pK0 JJ1s1 TIPOTHBOTIOIOKHBIX
COOBITHI:
TOJIBKO JJISI HECOBMECTHBIX
TOJILKO B ClIlydae, KOTJa OJHO W3 COOBITHIA
SIBIIICTCSI HEBO3MOKHBIM
JUTSI TIPOW3BOJIBHBIX COOBITHI
13.| Teopema ciokeHUsI BEpOSITHOCTEH | BEPOSITHOCTh TMOSBIICHHUSI OJHOTO M3 JIBYX
JBYX HECOBMECTHBIX COOBITHI | HECCOBMECTHBIX COOBITHI paBHAa BEPOSTHOCTH
bopmynupyercs CITE/IYIOIIMM | TIOSIBJICHUSI BTOPOTO COOBITHS
obpasom: P(A+B) = P(B) — P(A)
BEPOSITHOCTh TMOSBIICHUS OJHOTO M3 JIBYX
HECOBMECTHBIX ~ COOBITHI  paBHa  CyMMe
BEPOSTHOCTEH 3TUX COOBITUI
P(A+B) = P(B) + P(A)
BEPOSTHOCTh TMOSIBJICHUS OJHOTO W3 JBYX
HECOBMECTHBIX COOBITHI paBHa Pa3HOCTH
BEPOSTHOCTEH TOSIBJICHHS 3TUX COOBITHI
P(A + B) = P(A) + P(B)
BEPOSTHOCTh TMOSIBJICHUSI OJIHOTO U3 JBYX
HECOBMECTHBIX COOBITHH paBHa BEPOSTHOCTH
TIOSIBJICHHSI BTOPOTO COOBITHS
P(A—-B) =P(B) - P(A)
14.| Teopema cI0KEHHUS BEPOSTHOCTEH | BEPOSITHOCT TOSIBICHUS XOTS OBl OJIHOTO W3

JIBYX  COBMECTHBIX  COOBITHH
bopmynupyercs CIICAYIOIINM
o0pazom:

IBYX COBMECTHBIX COOBITMI paBHa CyMMe
BEPOSITHOCTEH 3TUX COOBITHIA

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

BEPOSITHOCTh MOSIBICHUS XOTS Obl OJHOTO M3
IBYX COBMECTHBIX COOBITMH paBHa CyMMe
BEPOSITHOCTEH 3TUX COOBITHI 06e3 BEpOSATHOCTU
UX COBMECTHOTO MOSIBICHUS

P(A + B) = P(A) + P(B) — P(AB)

BCPOATHOCTL IOSBJICHUSA XOTA OBI OJHOI'O M3
ABYX COBMECTHBIX COOBITHI paBHa CyYMMC
BepOSITHOCTeﬁ 9TUX COOBITHH U BCPOATHOCTU UX
COBMCCTHOTO ITOABJICHUA

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




BEPOSATHOCTh TOSBICHUS XOTS ObI OJHOTO W3
JIByX COBMECTHBIX COOBITHMII paBHa CyMMe
BEPOSATHOCTEN 3TUX COOBITUI M BEPOSITHOCTH X
COBMECTHOTO IOSIBJICHUS

P(A + B) = P(A) — P(B) + P(AB)

15.| llycts Hy, Hy, ..., Hn - HekoTophIie | Hi, Ho, ..., Hy - monHast rpyrmna HeCOBMECTHBIX
COOBITHSI TIPEMIIOJIOKEHHUS, TOT/Ia | COOBITUI
yc/oBue, pu KOTOPOM | H;, Hp, ..., Hn - nommas rpymnma
HEOOXOUMO HUPAMCHHUTD | hapHOBO3MOMHBIX COOBITHIA
OpPMYJIy IIOJIHOH BEPOSITHOCTHU
(bopmyxy P Hi, Ho, ..., Hn - monHas rpymnmna He3aBUCHMBIX
JUIS  OTIPEACTICHUS BEPOSTHOCTH o
CcOOBITHI
MOSIBJICHUS COOBITHS, €CJIM OHO
MOXET [POM30HTH COBMECTHO Hi, H2, ..., Hn- monmmas rpymnma mnomapHO
TOJBKO C OJTHHM H3 COOBITHIL: HECOBMECTHBIX U PABHOBO3MOYKHBIX COOBITHIA
16.| ITycts H1, Hz, ..., Hn — HeKoTOpBIE | COOBITHE MOXET POMU3OUTH COBMECTHO TOJIBKO
COOBITHSI, TOTJA YCIIOBHEM, TPH | C OAHUM U3 COOBITHI
KOTOPOM HEOOXOIMMO MPUMEHHTE | Hy Hy, ..., Hy
dbopmyny TOJHOW BEPOATHOCTH >
COOBITHE MOXXET TPOU3ZONUTH COBMECTHO C
JUTsL  OTIPEICTICHUST BEPOSITHOCTH N
) KakIbIM u3 coOsrThit Hi, Ho, ..., Hn
MOSABJIECHUS COOBITHS A
COOBITHE MOJKET TPOU3OHUTH COBMECTHO CO
BCEMHU COOBLITHSIMHU
Hi, H, ..., HhonHOBpeMeHHO
COOBITHE HE MOXKET TPOU30UTH COBMECTHO HH C
OJTHUM U3 COOBITHI
Hl) HZ} [XX3) Hn
17.| ®opmyna baiieca ucrosib3yercs JUTSL HAXOKJICHHS BEPOSITHOCTH COOBITHUS A,
KOTOpoe 3aBUCHUT oT runote3 Hy, Hz, . Hn
JUTSI HAXOXKICHUS allOCTEPUOPHON BEPOSITHOCTH
runoTe3bl Hi mpu ycrmoBum, 4T0 COOBITHE A,
CBSI3aHHOE C HEM, HMEJIO MECTO
IS HaXOXXIEHUS BEPOSITHOCTH
CIIPaBEUIMBOCTH THUIOTE3bl B IPOBOJIUMOM
omnbiTe Hi
JUISL HAXOXKJACHHS amlpUOPHOUW BEPOSITHOCTH
runore3sl Hi mpu ycrmoBuu, uto coObiTHe A,
CBSI3aHHOE C HEM, HMEJIO MECTO
18.| /Isa ycnoBusi, KOTOpble AOJDKHBI | TunoTe3sl Hi, Hz . Hn mpeacraBnstor coboit

HAKJIaJbIBaThCS Ha coObITHE A U
runoressl Hi, Hz, . Hn B hopmyre
MOJIHOW BEPOSTHOCTH U (hopmyIie
baiieca, 3To:

vy

HOJIHYIO TPYIIy HECOBMECTHBIX COOBITHI

coObITHE A MOXKET MMpOTCKAaTb COBMECTHO C
O,Z[HOI>'I u3 N TUInoTe3

.....

coObITHE A MOXKET IMPOTCKATh B Pa3JIMYHBIX
YCIOBUAX, OTHOCHUTCIIBHO XapaKTCPa KOTOPBIX
HE MOJKET OBITh cZieJIaHa HU OJIHA U3 N TUIIOTE3

.....




runiote3bl Hi, Hy . Hn mpencraBasitor coboit
MOJIHYIO TPYIIIY PaBHOBO3MOKHBIX COOBITHI

dbopmyna BBIYMCIICHUS
BEPOSATHOCTH Ap 4 (A) mosiBIeHUS
coObITHS A B N HE3aBUCHMBIX
ombITax N pas):

Lui(A) = p"

19.| Bepostiraoctu P(Hi / A), i = 1,n B | alPHOPHBIC BEPOSTHOCTH coObitus Hi —
(dopmyne baiieca Ha3bIBaOTCA aroCTEPUOPHBIE BEPOSITHOCTH cOObITHS Hi, pu +
YCIIOBHH, 4TO COOBITHE A TTPOU30IILIO
JIOOTIBITHBIE BEPOATHOCTU COObITUS Hi -
aTnpUOPHBIE BEPOSITHOCTU COOBITHS A -
20.| ®opmyna baiieca umeer BUA: P(Hi /A)=P(A)P(H: / A)=P(H:)P(A/H;) -
P(A /[ Hy) -
P(H; /A) =
W I = S PP (AT
P(A) =X, P(Hi)P(A/Hi) -
. . +
P(Hi)P(A/Hi)
j=1 i i
21.| Ecniu  BEpOSITHOCTD  TIOSIBJICHHS By (A) = Clp™ ™Mq™ -
coObiTHs A4 B KaXIOM H3 N Pom(A) = Cip™g™™ +
HE3aBUCUMBIX OTIBITOB OJJHHAKOBA,
TO BEPOSITHOCTH TIOSIBJICHHUS 3TOTO Pym(4) = C'p™q™ -
COOBITHSI M pa3 B CEPHUHA W3 N P, ,(4) = C"pg™ _
HE3aBUCUMBIX OTIBITOB '
ompenensiercss  1mo  (opmyse
bepnynnu:
22.| Ilpu kakux 3HadeHusx K, N |mpuk<n —
dbopmyna BepHa (BEpOSATHOCTH mpu k =n T
MOSIBJICHUS COOBITUS A B KaXJIOM mpr k = 0
13 ONBITOB OJMHAKOBA U paBHa , npr k> N —

TecToBble 3aganus (8 TeKyIas aTTecTalysi) CoAePkKaT BOMPOCHI C BHIOOPOM
onHoTO OoTBeTa. Kaskmpiit mpaBMIIbHBINA OTBET onleHuBaeTcs B 0,3 Oana.
BriGepute mpaBUIIbHBINA OTBET W 3aNUIINTE apryMEHTHI, 00OCHOBBIBAIOIIHE

BBIOOp OTBETA.

OIIbITax CHy‘IaI\/'IHLI

Ne Bomnpoc BapuaHnT oTBeTa Ko
1. | Cnyqaiinasi BeIMYMHA — 3TO HOTPEITHOCTh HETOYHOTO U3MEPEHHS -
IOCTOSIHHAsl ~ BEJIMYMHA,  IPOUCXOXKJICHHE -
KOTOPOU CIIy4anHO
NepeMeHHas BeIMYMHA, Pealn3aluid KOTOpOil B +

YHUCIIO HCXOJ0B cnyqaﬁHo MMOBTOPAIOIIUXCS
OKCIICPUMCHTOB




3Hanue QYHKIUHN pacHpeaeIeHus
CIIy4aiiHOM BEJIMYUHBI I0JIHOCTHIO
C BEPOATHOCTHOM TOYKH 3pEHUS

XapaKTepU3yeT CIIy4alHYIO
BEJINYUHY. A 4TO OHa
omnpenensier?

DyHKIUA paclpeneneHus
senmmuusbl F(x) = P{X (w) < x}
OIIpesessieT BEPOATHOCTL TOTO, YTO Cly4aiHas
BEJIMYMHA X OKaKETCSl MEHbILIE yncia X, Iae X -
IIPOU3BOJIBHOE IEHCTBUTEIIBHOE YHCIIO

CIy4alHOM1

DyHKIUA paclpeneneHus
BenmunHbl F(X) O OP{X(0) O 0x}
OTIPEEIIAET BEPOSITHOCTh TOTO, UTO CIIydaiiHas
BeJIMYMHA X OKa)KeTcsl OOMblle Yucia X, rae X-
IIPOU3BOJILHOE JEMCTBUTENBHOE YUCIIO

CIy4alHOM

DyHKIUA paclpeneneHus
Benmunabl F(X) O OP{X(0) O 0x}

OTIpe/IeIIIeT BEPOSTHOCTh TOTO, UTO CITydaiHast
BeMYMHA X OKaXeTcsl OoJble JUO0 paBHOMU

CIy4ailHOM

yhucny X, Trae X —  IPOM3BOJIBHOE
JNEUCTBUTEILHOE YHCIIO
DyHKIUA pacpeneneHus CIly4aitHON

senmunabl F(X) O OP{X(0D) O 0x}

OmpesesieT BEPOATHOCTh TOTO, UYTO ClydaiiHas
BEJIMYMHA X OKaXeTCsl paBHOW YUCHY X, TJIe X-
IIPOU3BOJIBHOE JIEHCTBUTEIBHOE YHCIIO

@Oyuknus  pacnpenenenus  F(Xx)
CITyJaifHOM BEIWYUHBI — 3TO: X —
3TO:

BEPOSITHOCTH COOBITHS (X<X)

MHO’KECTBO 3HAYCHUH X, YIOBJIETBOPSIOIINX
ycaoBH0 (X<X)

BEPOSTHOCTH COOBITHS (X>X)

MHO’KECTBO 3HAYCHUH X, YIOBJIETBOPSIOIINX
ycaoBHIO (0<X<X)

3aKkoH pacnpenenenus | 0,1
JIMCKPETHOM CllydailHa BEJIMYUHBI 03
X 3a7aH B BUJE CleIyrolero psaa |
pacrpeaeneHus: 0,6
X |1 3 4 5
P [01 |01 |04 0.4
Bri6epute MIPOIYILIEHHOE
3HAUYEHUE BEPOSITHOCTH COOBITHS
(X=5)
3akoH pacnpenenenus | 0.1
JAMCKPETHO Clly4alHa BEIUYMHBI [ () 45
X 3a71aH B BUJIE CIEAYIOIIETO psia
pacnpeeneHus: 0.3
X |1 2 6 7 0.4
P 106 |01 |02
Bri6epute MPOMYIIEHHOE
3HAUYEHUE BEPOSITHOCTH COOBITHS
(X=7)
3aKoH pacnpenenenus | 0,1

JUCKPETHOM Clly4ailHa BEJIMYHUHBI




X 3a7jaH B BUJIE CIIENYIOLIETO psaa

0,2

pacnpeeneHus: 0,3
X |1 2 3 9 04
P 103 04 |01 '
Bri6epute MPOMYIIEHHOE
3HAQYEHHE BEPOSITHOCTH COOBITUS
(X=2)
7. | 3akon pacrpenenenus | 0,6
JUCKPETHOH Cly4alHa BEJIUYUHBI | () 3
X 3a71aH B BUJIE CIAEAYIOLIErO psiia 02
acrpeeseHusl: ’
X2 [3 |5 |6 0.7
P 103 |01 3
Bri6epute MPOMYILIEHHOE
3HAQYEHHE BEPOSITHOCTH COOBITHS
(X=5)
8. | 3akon pacnpenenenus | 0,1
JIMCKPETHOM CllydailHa BEJIMYHUHBI 0.2
X 3a71aH B BUJIE CIAEAYIOUIETO psiia
pacnpeeneHus: 0.4
X |2 3 4 9 0,6
P |01 (02 |01
Bri6epute MPOMYIIEHHOE
3HAYEHHE BEPOSTHOCTH COOBITHS
(X=9)
9. | Bakon pacnpenenenus | 0,15
JMCKPETHON Clly4aiiHa BEIUYUHBI [ () 25
X 3a71aH B BUJIE CIAEAYIOUIETO psiia
pacupeneaeHus: 0.3
X |3 4 7 9 0,05
P |0,55 01|02
Bri6epute MPOMYIIEHHOE
3HAYEHUE BEPOSITHOCTH COOBITUS
(X=4)
10.| BoiGepure TE€ U3 CIEAYIOUIUX | SBISIOTCS BEPOSITHOCTHBIMU
MPEAJIOKEHUH, KOTOpBIE | XapaKTEPUCTUKAMH, HE HMEIOIIMMH HHUYEIro
SIBJISIFOTCSA BEPHBIMU. | OOIIEro ¢ aHaJIOTMYHBIMH XapaKTepUCTUKAMU
«MaremaTH4ecKoe OXHJIAHWE W | IUCKPETHBIX CIyYalHBIX BEITUYNH
JUcrepcus HETPEPBIBHBIX

CHy‘IﬂﬁHLIX BCIINYHH...»

SABJIAIOTCA YHCJIOBBIMH XAapPAKTCPHUCTHUKAMU, HE
HUMCIOIIIMMHU HUYCTO O6H.I€FO C aHAJIOIrn4YHbIMH
XAPaKTCPUCTUKAMHU JUCKPCTHBIX CHy‘IﬁﬁHHX
BCINYHNH

O6J'I3I[8.IOT TaKMMHU K€ CBOﬁCTBaMH, 4qToO H
AHAJIOTUYHBIC YUCJIOBBIC XapaKTCPpHUCTUKU
JAUCKPCTHBIX CHy‘IﬂﬁHLIX BCINYNH

KaKk M B CIlydae JUCKPETHBIX CIIyYalHBIX
BEJIMYMH, OTIPEACIISIIOT MOJOKEHUE BO3MOXKHBIX
3HAYEHUM Ha YHUCIIOBOU MPSAMOU U pacCEeUBaHUE
BO3MOXHBIX 3HAYEHUW CIIy4allHOW BEJIMYHUHBI
COOTBETCTBEHHO




11.

Yucnosas
HEINIPEPBIBHOM
BEIIMYUHBI X,
IUIOTHOCTh
BBIYUCIIACTCS

XapaKTepUCTHKA
CIy4alHOU
HMEIOLLEH
BepositHOCTH  f(X),
1o bopmyne

[ee]
J_.. xf (x)dx cnenoBarensHo, 510

MAaTCMaTHUYICCKOC OXXKHNIAaHUC

JUcTiepcust

9KCIECC

CpcaHCC KBAAPATUICCKOC OTKIIOHCHUC

12.| Yucnosas XapaKTEePUCTHUKA | MAaTEMaTUUECKOE OXKUAaHNE
HEIPEPBIBHOU CIIy4aliHOU JWCIIepCHs
BEIIMIMHBI X, HMEIOICH
JKCIIECC
IUIOTHOCTh ~ BeposITHOCTH  f(X),
BEIUMCILIETCS 10 dopmyne | CPEIHEE KBAIPATHIECKOE OTKIOHEHHE
[ee]
J_., xf (x)dx cnenosarensHo, 310
paccerBaHUs
13.| Yucnosas XapaKTEePUCTHUKA | MaTEMaTHUECKOE OXKUIaHNE
JMCKPETHOM CIYYalHOH | pycrepcust
BeMYUHBl X BBIYHCISCTCS TI0
JKCLEeCcC
bopmyne
n cpeHee KBaJpaTUYeCKoe OTKIOHEHNE
Z XiDi
i=1
CJIEIOBATENIbHO, 3TO
14.| HauanbHbIE v u " —
. k — K] —— K
v = M[(X —m)"] == (x; = X)"ps,
LEHTPAJbHBIC [, MOMEHTBI K i=1

-TO TOPSAKAa HENPEPBIBHOU
CIIy4alHOU BEJIMYUHBI
omnpenensercs Gopmynamu:

n
pe=MIX= ) xip,

20e M[X¥] - matemaTHueckoe oxuIaHNE

Xk, x; — BO3MO>XHBIE 3HAYEHHUS CTyJaiHON BETNUHHbI
X, p; ~COOTBETCTBYIOIINE UM BEPOATHOCTH,
X- MaTeMaTUYECKOE OKUIaHue X

vl = MIXF] = B, xkpy)
e = M(X =D ==

20e M[X¥] - matemaTiueckoe oxuIaHue

n

(=) p;,
=1

Xk, X; — BO3MOKHBIE 3HAYEHHUSI CIIYYaliHON BEJTUYUHBI
X, p; -COOTBETCTBYIOIIIE UM BEPOSTHOCTH,
X- MaTeMaTUYECKOE OKUAaHuE X

X

v = fkaf(x)dx,

—00

pe= | G-myreoar,

rae M — MaTeMaTHYecKoe OKHUJaHHWe CIydaiHOUN
BEJINYHUHBI X,
f (X) - IUIOTHOCTH BEPOSTHOCTH CIYYAHON BETMINHBI

my = foo (x — X)*f(x)dx,




U =f xkf(x)dx,

X — MaTeMaTH4ecKoe 0XKUJAHUE CIly4aiiHO1
BEJINYHUHBI X,
f (X) - IWIOTHOCTH BEPOSTHOCTH CITyYaitHON BEIIMIUHBI

X
15.| [l AMCKpETHOM  CirydaiHOM 2
BeNMYMHBI X YKaxuTe (GopMyiy MX)=m-= f xf(x)dx
BBIUMCIICHUS ~ MaTEMaTHYeCKOIr0 o
OKHIQHHUSI: n
MX) = Z XiPi
i=1
n
MO = ) xip
i=1
MX)=m-= J x2f (x)dx
16.| BeiGepute npaBuiibHy0 Gopmyiy -
JUTs BeIUucIeHust qucrepceun D[X] Z(xl —m)*p;
JUCKPETHOMN CIIy4aiiHOM i=1
BEJIMYUHBI X n
z XiDi
i=1
n
Z Xipi —m
i=1
n
Z x’pp —m
i=1
17.| lna  guckpeTHOW  ciay4aitHOM e
BeNMYKMHBl X YKaxuTe (GopMyiry MX)=m-= f xf(x)dx
BBIUUCIICHUS ~ MAaTEMaTHYECKOTO oo
OKHTAHHUS: n
MX) = Z XiPi
i=1
n
MO =) xip
i=1
M(X)=m-= f x2f(x)dx
18.| [lns HempepbIBHOM  ciaydaitHON <
BeNMWYHMHBI X YKaxuTe (opmymy MX)=m-= f xf(x)dx
BBIUMCIICHUS ~ MaTeMaTHYeCKOTO o
OKHTAHHUS: n

M(X) = inpi

i=1




n

M) =) xip

i=1

[oe]

MX)=m-= f x2f(x)dx

— 00

19.

VYKaxXuTe COOTHOIIEHUE, KOTOPOE
HE SIBJISICTCS CBOMCTBOM

F@Fﬁnﬂwm

IJIOTHOCTHU pacCpCaAciaCHUA:

fx)=0

+00

fx)dx =1

—00

be(x)dx =0

P@<x<b) =f:f(x)dx

f (X) — dF (x)

dx

20.| Beibepute nmpaBUIBHYIO GOPMYITY ©
JUIST BBIYHCIICHUS MX) =m-= J xf(x)dx
MaTeEMaTHYECKOTO 0KUJIAaHUS .
M[X] nmuckperHOW ciydalHOM n
BeTMUNHEBI X M (X) = z xzp
= i Pi
i=1
MX)=m-= J. x2f(x)dx
— n
M(X) = Z XiD;
i=1
21.| OyHKIIMA ~ pacmpeaeiaeHus 0, x<a
ClIy4aHOU BEJIMYHMHEI, F(x)= X4 o< x<bh
pacrpeaeneHHon 1o —a’ T
MOKa3aTeJIbHOMY  3aKOHY, Lx x>_ 1131
HAMEET BUJI: . - ,
t xX—m
F(x)=(r — exp(—;)dtzz ( >
N (¢ — m)?
t—m
F(x) = f ex (— >dt
oV2m . P 202
0, x<a
F(X):{l —de ™™ x>0
22.| IImoTHOCTE pacrnpeneneHus 0, x<a
CIy4aHOU BEJIUYMHBI, f(x)= L oa<x<b
pacnpeneneHHon 1o b—a’ " T T
HOPMaJbHOMY 3aKOHY, UMEET BH/I: Lx>b
1 x?
(x) = —ex <— —>
f A )




1 (x —m)? +
flx) = P <—T>
_ 0, x<a —
ﬂ@{l—k”ﬁx>0

TecToBble 3aganus (9 Texyias aTTecTalus) Coiep>KaT BOIPOCHI ¢ BLIOOPOM

onHoro orBeta. Kaxkaplili mpaBuiIbHBIN OTBET olleHHuBaeTcs B 0,3 Gaa.

Bri6epute npaBUIIbHBIA OTBET M 3aIUIIUTE apTyMEHThI, 0OOCHOBBIBAIOIINE

BBIOOp OTBETA.

Bomnpoc BapuaHnt orBeTa Kmou
KoppenaiuoHHeiM MOMEHTOM clydaitubiX | Ky yy = M{(X — M[X])(Y + M[Y])} -
BennuuH X ¥ Y Ha3bIBAIOT YUCTIO: = M[XY] — M[X]M][Y]

Kixyy = M{(X + MIXD(Y - M[YD} | -
= M[XY] - M[X]M[Y]
Kixyy=M{(X + MIXD(Y + M[YD} | -
= M[XY] + M[X]M[Y]
Kixyy=M{(X - MIXD(Y —-M[YD} | +
= M[XY] - M[X]M[Y]
Koadduimentom KOPPEALUN Fxy _K(x,y) -
CllydaiiHbIX BeMMYMH X M Y Ha3bIBAIOT Txy = \Jaxoy
YHUCJIO0, BEIYUCIISIEMOE 110 (hopMyIIe: K2(x,y) —
Ty = ———
o oy
. K&y -
oy
_K(x,y) +
Txy = Oy Oy
KoaddunmenT koppensun ryy caydaidbix | 0 < ry <1 —
BennyuH X M Y NPUHMMAET 3HAYEHHE B | _] <ry<lI +
YHCIIOBOM JIMana3oHe: 0<r<]
Sy = —
O0<ry<lI -
Beibepute  3Hauenue  kodp¢dunuenta | 0 —
KOPPESILMK Txy CIy4aliHbIX Benu4uH X v [ 0 9 _
Y, rae cremneHb TECHOTHI CBSI3M MEXIY 02
clydailHbIMH BennyuHaMu X U Y — ciabast | B
0,4 +
Beibepute  3Hauenue  kodp¢unuenta | 0 —
KOPPEJSILMK Txy CIy4alHbIX Benu4uH X v [ 0 9 _
Y, rae creneHb TECHOTHI CBSI3U MEXIY 02 "
clydJaifHpIMU BennunHamMu X U Y — BecbMa |
crnabas 0,4 -
BeiGepure  3Hauenme ko3¢ ¢unuenra | 0 -
KOPPEIISLHH Txy CIyYailHbIX BENMIMH X U [ ( g +

Y, TAC CTCICHb TCCHOTHI CBA3U MCKIAY

0,2




CllydailHbIMM BeTn4uMHaMu X 1 Y — BecbMa
CHJIbHAA

0,4

7. | Boibepure  3HadeHue — koddduuuenta | 0
KOppEJIALMU Txy CIydaiiHbIX BenuuuH X U [ ) 9
1
Y, rae creneHb TECHOTHI CBSI3H MEXIY 02
ciydaiiHeiMH BenimauHaMu X U Y — CBSI3U |
HET 0,4
8. | Beibepure  3HaueHue  koddpduuuenra | 0
KOppeJIALMU Txy CIydalHbIX BenuuuH X U [ ) 9
1
Y, rae cTeneHb TECHOTHI CBSI3H MEXIY 01
ciydaiiHpIMH BennuuHamu X u Y — cinabas '
oOpatHas -0.4
9. | Beibepure  3HaueHue  koddduiuenra | 0
KOPPEIISAIHH Txy CIyYailHbIX BENM4MH X U [ ( g
Y, rae cTeneHb TECHOTHI CBSI3H MEXIY 01
ciydaiiHpiMU BenuunHamMu X u Y — i
CUIbHAs IIpsIMas -0,4
10.| Beibepute  3Hauenune  kodddunuenta | 0
KOPPEJISLUK Txy CITydallHBIX BETHYUH X U [ () §
1
Y, rae cTeneHb TECHOTHI CBSI3H MEXIY 01
ciyJaiiHeIMM BenwuumHamMu X u Y — |
CHJIbHAas 0OpaTHast 0.4
11.| Kakomy THIly W TOPSAAKY MOMEHTOB | 1-blif HauaIbHBIA MOMEHT
TEOpUHn BEPOSITHOCTEH OTHOCHTCH | D_0}f eHTpaIbHbIH MOMEHT
YUCJIOBAasl XapakTEPUCTHKA  CIIy4alHOU > = v
2-0i1  IIeHTpalbHbI  CMEIIaHHBIN
BEJIMYMHBI - TUCTIEPCUs
MOMEHT
3-uii Ha4aJIbHBIM MOMEHT
12.| Kakomy THIly W TOPSAAKY MOMEHTOB | 1-blif HauaIbHBIA MOMEHT
TEOpUHn BEPOSTHOCTEH OTHOCHTCH | 2-0}f ieHTpaIbHBI MOMEHT
YHUCIIOBas XapaKTepUCTHKA CIydalHOM = > =
2-0i1  IIGHTpaJbHBI  CMEIIAHHBIH
BEJTMYMHBI — MAaTEMaTHYECKOE OXKUIaHNE
MOMEHT
3-uii HaYaJIbHBIM MOMEHT
13.| Kakomy TuIly W TOpSAAKY MOMEHTOB | 1-blif HauaIbHBIA MOMEHT
TEOpUU BEPOSTHOCTEH OTHOCHTCH | 2-0jf [ieHTpaIbHBI MOMEHT
YHUCIIOBas XapaKTePUCTHKA CIIydalHOM = = =
. 2-0i1  IIGHTpPaJbHBIA  CMEIIAHHBIH
BEITUYMHBI — KOPPENIALMOHHBIA MOMEHT
. MOMEHT
JIBYX CIIy4alHbIX BEJIMYUH
3-uii HaYaIbHBI MOMEHT
14.| ®yukuueit pacupenenenus cucremsl 1Byx | F(X, y) = P((X<x)(Y>Y))
cnydaiiHeix BenuuuH (X, Y) HazbIBaeTcs F(x, y) = P((X>X)(Y>Y))
BEPOSITHOCTH COBMECTHOTO —
F(x, y) = P(X<x)(Y<y))
F(x, y) = P(X<x)(Y>Y))
15.| Ecnu ¢yukuusa F(x, y) HemnpepblBHas U 0%F (x,y) N
muddepeHnpyeMas, TOrJa IUIOTHOCTHIO fly) = oxdy Eey(x,y)
COBMECTHOTO pAacCHpeeieHUs CHUCTEMBI 5
Ha3pIBaeTcst GYHKIMA f(X, V). (x,y) = M - F
’ f X,Y) = = xy(x'y)

0x




0°F(x,y) _

fGoy) = oy - y (%)
0%F(x,y)
flx,y) = " ox
16.| CoBMeCTHOI TUIOTHOCTBIO pacHpeaeICHUs 0%F (x,y)
CUCTEMBI JIBYX CIIy4alHBbIX BeIUYUH X U Y flx) = dx
Ha3bIBaeTCs (PYHKITHS: ) = 92F (x,y)
dy
0%F (x,v) “
fx) = “oxdy = F(x,y)
0%F (x,v) “
flx) = T = Fy (%, )
17.| Jlns naHHOM IUIOTHOCTH pPacIpeeleHHus, +e
BBIOpAaTh COOTBETCTBYIOIIYIO €l (opMyiTy j f(x,y)dx
IUIOTHOCTH PACIPENICIICHUST CUCTEMBI: f2 e
() =F2"(y)= -
| rey)axay
+0o0
[ rena
+00
| reyayax
18.| Jlna nmaHHOM TUIOTHOCTH pacIpeaesieHus, +oo
BBIOpPAaTh COOTBETCTBYIOIIYIO €l opMyrTy J. f(x,y)dxdy
IUIOTHOCTH  PACHpelielieHUsT  CHUCTEMBbI: i
fi(x) = F1' (x)= Foo
| recyax
%
| reey ayax
e
[ rena
19.| HepaBenctso YeObluesa: BeposarHocTh P{|X —m,| = ¢} < D,/e?
TOr0, 4YTO  OTKJIOHEHWE  CIIy4alHOH P{X —m,|>e}>1-D,/e?

BEIMYMHEI X OT €€ MaTeMaTH4YeCKOTO
OKHJaHUg 10 aOCOJIOTHOH BEJIWYHHE
OomplIe yHMcina MX, OrpaHUYEHa CBEpXY
BenmmunHoO# DX/E%, T.e.

P{{X —m,| <e}<D,/e?

P{|X —m,| > ¢&}> D, /e?

20.

YeOpliesa




Ecmu P* (A) — yactoTta coObiTus A B cxeme | Jlammaca —
IIOBTOPHBIX HE3aBUCUMBIX HMCIBITAHUM, B | JIssmyHOBa -
KaXIOM U3  KOTOphIX coObiTue A | Beprysm +
nosiBIIsIeTCST ¢ BepositHOCThIO P(A), TO
yacToTa COOBITHS A CXOOUTCA IO
BEPOSITHOCTH

P (Ao P(A)

K BEpOATHOCTH coObITHsI A. DTO Teopema

21.| lns  neBoit  wactu  Qopmynsr B | O +
dopmynupoBke  Teopembl  YeOsblmieBa | | _
BBIOEPHUTE COOTBETCTBYIOLIYIO €/ MPaBYIO -
9acTh!

1S 1-¢ -
lim P —ZXi —my| = ¢} =
n—-oo n
i=1

22.| Ins  neBoit  wactu  Qopmynsr B | 0 —
dopmynupoBke  Teopembl  YeOsimieBa | | ¥
BBIOEPHUTE COOTBETCTBYIOIIYIO €i MpaBylO - —
9acTh:

1< 1-—¢ -
lim P _ZXi -my|<e}=
n—-oo n
i=1

2.2 YcTHbIi onipoc HA 3aHATHH (1 Tekylas aTTecTamusi)

Ne Bonpoc Koy

1. | JlaiiTe onmpeneneHne MaTPHUIIbI Matpurieii Ha3bpIBaeTCsl MPSAMOYTOJIbHAs TaOJUIa W3
qyucen, coAeprKanias HEKOTOPO€e KOJIMYECTBO M CTPOK U
N cTOJIOOB.

2. | Kax Boluncnswoorcs snemMeHTH | [IponsBeneHHeM — MaTpPHILBI A= (ajj)mxn Ha
IPOU3BCACHUS  MaTPHUIIbI Ha | neiicTBUTENbHOE YHMCIO A HaspiBaeTcs Marpuna C,
JICUCTBUTEIILHOE YHCIIO 3JIEMEHTBI KOTOPOH C;; ONPENENATC 10 (popmyie:

cij = Aaij, i=1,m, j=1n O6osnauaercs kak: C =
AA.

3. | Kakas marpuna HaseiBaercs | Ilycte mmeercs marpuna A = (@;;)m«n - MaTpuna B

TPaHCHOHHPOBAHHOU Ha3bIBA€TCSl TPAHCIIOHMPOBAaHHOM  MaTpuLed 10
OTHONICHHUIO K MaTpuie A, eciau CTPOKH MaTpuibl A
SBJSIIOTCSA ~ cTOJIOIaMM  MaTpunbl B, a cTonOubl
MaTpuIlbl A - CTpoKaMu MaTpHIlbl B.

4. | TpancnoHupoBaHue  MaTpUIlbl | 3aMeHa CTPOK COOTBETCTBYIOLIUMU CTOJIOLaMU
3TO

5. | Kakas Marpuua npu | CumMeTpuuHas
TPaHCIIOHUPOBAHUU HE
MEHsIeTCs?

6. | TpancnmonupoBanue He mensier maTpuiibt
JIMarOHAJIbHOW MaTpHIbI

7. | Jaiite ompeneneHrue MUHOpPA | MMHOPOM 3JI€MEHTA @;; KBaJApaTHOH MaTpHIBI N —TO

QJICMCHTA MaTpUIbL

NnopsAaaKka Ha3bIBACTCA ONPCACIHUTCIIL N — 1 nopszaka,
COOTBCTCTBYIOH_[eﬁ MaTpuie, nonyqaeMoﬁ nus3




BBIYCPKUBAHUEM | — Oi CTPOKH M j — ro cTojOIa, Ha
TEpPECceYeHNU KOTOPBIX HAXOJUTCS SJIEMEHT a;;.

8. |Yro Takoe «anrebpamueckoe | AnreOpanyeckuM — JIONOJHEHHMEM  A;;  BJeMeHTa
OIIOJIHEHUE JJIEMEHTAa i T
A a;; HaspiBaercss  uncino A = (—1)"*/M;. Takum
MaTPHULIBI» J J
obpa3om, anreOpamdeckoe  JOIMOJIHEHHE  MOXKET
OTJINYATHCSI OT MHHOPA TOJIEKO 3HAKOM.

9. | Kakas wmarpuma Ha3wsBaercs | KBaapaTHas marpuiia, ompeaeiuTeNlb KOTOPO paBeH

BBIPOKJICHHON 0, Ha3pIBaeTCs BHIPOKACHHON MAaTPUIIEH, B IPOTUBHOM
Clly4ae — HEBBIPOKICHHOU

10. | Kaxkoe yCIIOBUE apnsercs | g Toro, 4roObl y KBaJapaTHOM MaTpuubl A
HEOOXOJIMMBIM W JIOCTATOYHBIM | CYIIECTBOBAIM OOpATHBIC MATPHUIIbI, HEOOXOJIUMO U
YCIIOBHEM CYIIECTBOBAHMSI | IOCTATOYHO, YTOOBI OMPEACITUTEIF MATPHIIBI  OBLIT
00paTHON MaTPHUIIBI OTJIMYCH OT HYJIS.

11. | Kakue wmatpuubl HaspBatoTcs | J[Be Matpuuel A u B paBHB, eciM OHH HMMEIOT
paBHBIMHU OJINHAKOBBIE TIOPSAKH ¥ WX COOTBETCTBYIOIIWEC

AJIEMEHTHI COBITA/IAIOT, TO €CTh
a =bij Jd=1,m,j=1,n.

12. | Kak ckiasIBaroTCs JIBE CymMMO# JBYX MPSMOYTOJBHBIX MATPHI] OJMHAKOBBIX

MaTpPHIIBI nopsaakoB A = (&ij)mxn 1 B = (Djj)mxn Ha3bIBarOT MaTpHILy
C = (Cij))mxn DIE€MEHTBI KOTOPOW paBHBI CyMMam
COOTBETCTBYIOIIMX 3JICMEHTOB MATPHIIL: Cij = &ij + bij, I
=1,m,j=1,n

13. | Kakas wmatpuma HaspiBaeTcs | KBajpaTHass Marpuila Has3bIBaeTCs JUAroOHaIbHOM,
CKQJISIPHOM, THarOHAJIbHOM €CJIM y Hee BCE DJIEMEHThI, KPOME 3JIEMEHTOB IJIaBHOU

JaroHaiu, paBHbI HYIIO:
d, 0 0 0
0 d, 0 0 :
D=|9 0 ds o [=diag(d; ... dn),
0 0 o0 - dn
rae
d - mo0bIe Ynciia, B TOM YHCIIE U HYJICBBIE.
Ecmu di = d2 = ... = dn = d, TO Takas Marpuua
HA3bIBACTCS CKAISAPHOM.

14. | Yemy paBHa cymma | CymMa Mpou3BEICHHUM 3JI€MEHTOB HEKOTOPOW CTPOKHU
MIPOU3BEACHUS AJIEMEHTOB | (cTONOLa) OmpenenuTeNss Ha  COOTBETCTBYIOIIHE
HEKOTOPO# cTpokH (CTONOIA) Ha | anredpandyeckre JOMOJHEHUS JIIEMEHTOB JpYyrou
anredpanveckoe  JIOMOJIHEHHE | CTPOKHU (cTos011a) paBHA HYIIO.

JJIEMEHTOB  JIPYIrOM  CTPOKHU
(cronbua)

15. | Kakas matpura siBisieTcst Al AAT=ATA=E.
oOpaTHOH

16. | YUro Takoe «0Oa3ucHBIH MHHODPY, | [IycTh panr maTpuiisl A paBeH I. MuHOD I-ro mopsijka,

YCMY paBCH €T0 NOPSAO0K

OTJIMYHBIN OT HYJId, Ha3bIBACTCA 0a3HCHBIM MHWHOPOM
MaTpulbl. B MaTpulIe MOKET OBITH HECKOJILKO
0a3MCHBIX MHHOPOB.




17. | Yto Takoe «Oa3ucHble CTpokd U | CTpoku u cTONOUBl MaTpuipbl A, Ha mHepecedeHuu
CTOJIOIIBD» KOTOPBIX HAaXOJATCS 3JIEMEHTHl 0Oa3MCHOrO0 MHUHOpA,
Ha3bIBAIOTCS 0A3MCHBIMU
18. | Eciu CTPOKH (cronbuer) | Onpenenurens N- ro mopsiaka A paBeH HYIIO TOTIA U
OTIpeIeTTUTEINS SBIIAIOTCS | TOJBKO TOT/A, KOTJIA €r0 CTPOKHU SIBJISIFOTCSIMHEHHO-
JMHCWHO-3aBUCUMBIMH, TO, KaK | 3aBUCHMBIMHU.
9TO BJIMSIET HA €T0 BETUUMHY
19. | Kakme wmarpumbl Ha3pBatoTcs | Marpuna B, mnomydeHHas w3 A srneMeHTapHBIMU
SKBUBAJICHTHBIMU npeoOpa3oBaHUsIMU  HA3bIBACTCSI  DKBUBAJICHTHOMU
MAaTpHUIIEH.
20. | 3anmumure B MarpuuHOil popme | CuCTEeMy MOXHO MPEICTaBUTh B MaTpU4IHOH Bujae: AX
CUCTEMY W3 m ypaBHeHMH ¢ n | =B
HEU3BECTHBIMU 3nech
ai1 Q2 A1n
A =| @21 G2z - Qdzn |.
an_ [N [N L) [N )
Am1  Am2 Amn
X1 b1
—| X2 |. -| b
Xnx1= 1Bmx1— 2
Xn b,,
21. | Kakas  cucrema  Ha3bIBaeTCs | Ecu crcTeMa MMeeT XOTS Obl OJIHO pelieHue, T0 OHa
COBMECTHOM, HECOBMECTHOM, .
OTIPE/IEIICHHO u | Ha3pIBaeTcsd COBMECTHOH. B mpoTuBHOM ciydae —
HCONPEICIICHHON HecoBMecTHOM. CoBMecTHass CHCTEMa Ha3bIBaeTCs
OTIPENICNICHHOM, €clTi OHa HMEeT EIMHCTBEHHOE
pelieHre M HeompeleNieHHOM — ecnu uMeeT Ooliee
OJIHOTO pElICHHUS.
22. | llepeuucnure 1) BBISICHUTH: COBMECTHAa JIM CHCTEMa, TO €CTb
HOCIEI0BATENbHOCTh  JEHCTBHMM | BBINOJIHAECTCA U yciosue: panr A = panr A,. Ecim
Ipp  pCHICHHHA  IIPOM3BOJIBHOM | ycjoBHE BBINOJHAETCA, TO CHCTEMa COBMECTHA, B
CUCTCMBLIIMHCUHBIX YPABHCHUN | pOTUBHOM CiIy4ae — HE COBMECTHA;
2) mycTh panr A= panr A, =T,
3) OCTaBJIIEM B JIEBOM YacCTH CHCTEMBI TOJIBKOTE
ypaBHEHHS W T€  HEHU3BECTHbIE,  KOTOpHIE
COOTBETCTBYIOT CTpOKaM U cTojiluam 0a3ucHOro
muHOpa. CBOOOJHBIE TIEPEMEHHBIE IEPEHOCHM B
MPaBYIO YacTh CUCTEMBI,
4) npuaaBas CBOOOIHBIM MEPEMEHHBIM KaKHe-TO
YHUCIIOBbIE 3HAUEHUS, pellaeM Jajnee KBaJApaTHYIO
CUCTEMY JIMHEIHBIX YpaBHEHHEM C OTPEICIIUTEIEM He
paBHBIM HYIIO TI0 popmyne Kpamepa;
5) TE€M CaMbIM HaXOJ1M OCTaJIbHbICHEU3BECTHBIE.
23. | Kakoe yCIIOBUE noikHo | KBagpatHas — onHOpongHassh — cucTeMa  JIMHEHMHBIX
BBITIOJTHATHCS, YTOOBI | ypaBHEHUH HMMEET HETPUBHAIBHBIC PEIICHHs TOrJau
KBaJIpaTHas OJIHOPOJIHAA | TOJBKO TOTZIA, KOTJa €€ OIpeleIuTeIh €€ OCHOBHON

CUCTEMa JIMHEWHBIX YpaBHEHUU
MMeJla HETPUBUAIBHOE PELLICHUE

MaTpuIlbl paBeH Hymo: A = 0.




24,

Mante ompeneIeHue
HOPMAJIbHOW (yHIaMEHTaTbHOM

DyHIaMEHTAIBHOW CUCTEMOM PELICHUM Ha3bIBACTCS
a100asi COBOKYIHOCTb PEIIECHUH, YI0BIETBOPSIOLINX

CHUCTEMBI PeIlICHU YCIIOBUSIM:
1) OHa SIBJISIETCS JIMHEWHO-HE3aBUCUMON;
2) M000€ perIeHrue MOXKHO MPECTABUTh B BUJIEUX
JTUHEWHON KOMOHMHAIINY.

25. | Kakue CTPOKH (cron6upr) | Ctpoku (CTONOLBI) a1, @2, ..., an; D1, b2, ..., bn; ..., C1, C2,
SIBJISTIOTCS JIMHEHHO — | ..., Ch MaTpuIlbl A Ha3bIBAIOTCS JIMHEHHO-3aBUCHMBIMU,
3aBUCHUMBIMU €CJIM HAaWAyTCsI Yucia a, fj, ..., ¥ HE BCE PaBHBIE HYIIO,

410 OYAyT CIpaBeJIMBLI paBeHCTBA: adj + fhj + ... +9Cj
=0j=1,n

26. | Uto Takoe «paHr» W Kak ero | Panrom I Ha3pBaeTCs MaKCUMAIbHBIH TOPSIOK
HaWTU dYepe3 MHUHOPHl K-TO | MUHOPOB OTIWYHBIX OT HYJIA.

TOopsiIKa N3 sToro crnexyer Takoe MpaBUIIO OMPENETICHUs paHra
MaTpPHIBL:
1) mepexoAMTh OT BBIYMCICHUS MHUHOpPA MEHBIINX
MOPSAKOB K MUHOPAM BBICIIUX TOPSIIKOB;
2) ecnu HaiiieH OTIIMYHBIA OT HyJs MUHOP K — TO
MOPSAKA, TO TPEOYETCS BEIYUCIUTH BCE OKAUMIISIONTHE
ero MuHOPHI K + 1-ro mopsijika (To ecTh cosiepKaiiue B
cebe). Ecnu Bce 3TM MMHOpPBI paBHBI HYJIO, TO PaHT
MaTpHIlbl paBeH K.

27. | Yto SIBJISIETCS pemeHueM | PemenremM cucTeMbl Ha3bIBAETCS TaKasi COBOKYITHOCTh
CUCTEMBI JIMHEWHBIX ypaBHeHui | N uucen Ci, Cy, Ch, xoTOpas, Oyaydn mojcTaBlieHa B

CHUCTEMY BMECTO COOTBETCTBYIOLIMX HEU3BECTHBIX X1,
X2, ..., Xn, IPEBPALIAET YPABHEHUS B TOXKIECTBA.

28. | Barmmmmte popmyny Kpamepa B | Ecru AX =B, 10 X =A1B
MaTPUYHOM BUJE

29. | Kakoi#l Bua uMeeT OJHOpOIHAs | a11Xi + aXe + ...+ amXn =0
CUCTEMa JIMHEHHBIX YpaBHEHUHN

P . | @21X1 + azX2 + ... +axmXn =0
Kak ee 3anucate B MaTpuyHOI
(bopMe .........
amiX1+ am2 X2 + ... FamnXn = 0
Marpuynas popma uMeeT BU/I:
AX=0

30. | Ecomn paHr kBagpaTtHOM | Ecnu paHr I yaoBIeTBOpSAET YCIOBHIO: ' <N, TO YUCIIO
OJIHOPOJIHOM CUCTEMBI JINHEWHBIX | JIMHEIHO-He3aBUCUMbIX petieHuid OCJIY paBHO n—T.
YpaBHEHUH MEHBbIIIE N, TO KAKOBO
YUCJIO JIMHEHHO- HE3aBHCHUMBIX
pelIeHnt

31. | K kakomy ocobeHHOMYy BuAy | MaTtpuily A mpou3BOJBHBIX MOPSAKOB MXN C TOMOIIBIO

MO>KHO IIPUBECTH NPOU3BOJIBHYIO
MaTpUILy C MIOMOILIBIO
3JIEMEHTapHBIX IPeoOpa3oBaHUi

JJIEMEHTAPHBIX MPeoOpa3oBaHU MOKHO IMPHUBECTH K
CJICAYIOIIEMY BHU]LY:

1) mepBble I CTOJNOLOB COBMAJAlOT C MEPBBIMHU
CTOJIOLAMU €JMHUYHON MaTPULBI I — o Mops/Ka;

2) ecnu r <m, TO (M — 1) CTPOK SBJISIIOTCS HYJIEBBIMH, a
YHUCIO €AMHUI], pAClOJIOKEHHBIX Ha JUaroHaiu
€IMHUYHOM MaTpPUIIbl, PaBHO PaHT'y MaTpHLbl A.




32. | Jluneiinbie ypaBHeHHs- | (ax+b)
ypaBHEHUS BHJA. ..
33. | 3anumure B MaTpuuHO# | HopManbHas ¢pyHaaMeHTaIbHas CUCTEMAa PEIICHHNA:
dopme  mpousBosbHOE | 1) Xr+1= 1, X2=0, ..., Xn =0, X1 = C{ ... X = C}
pemreHue  OTHOPOIHOH | 2) Xr+1=0, Xrs2=1, ..., Xn =0, X1 = CZ ,..., Xr = C?
CHACTEMBI JIMHENHBIX | ..........
YPaBHEHUM N-r) Xe+1=0, Xre2=0, ..., Xn =1, X1 = CJ* " ... X% = C*T
Kaxxnoe penieHrne MOXHO Mepenucarb B BEKTOPHOH dopme:
/Cll\ /Clz\ /Cln_r\
1 2 n—-r
| Cr | | ¢~ | | C} |
_ 1 _ 1o I _I 0o |
Xy = | 0 [, X2 = | 1 [+oner Xp—r = | 0 |
| | - | I
Matpuna @ = (x* X ") HaspIBae€TCA HOPMAIBHOMN
¢yHameHTanbHOM MaTpuiei. Toraa nodoe pemenue OCJIY
MOJKHO TIPEJICTABUTH B MATPUYHON (hopMe depe3 HOPMAITEHYIO
byHIaMEHTATEHYIO MATPUILY:
X=®a., TO €CTh
x1
x=| = |=axt+ax?+ oy VT =
x2
a1
- a
= (xL,x2,..xav )| 2 | =D,
An—r
a
az
rme o = — BEKTOp KOX(PHUIIUEHTOB, 3JIEMEHTHI
An—r
KOTOPOT'O MOT'YT IPUHUMATh JIOObIC 3HAUCHMSL.
34. | Kakue BexkTtopa HasbiBaioTcs | Bekropel @ u b Ha3bIBaIOTCS KOJUIMHEAPHBIMU,ECITH
PpaBHBIMU, KOJUTMHEAPHBIMU OHH JIe)KAaT HAa OJTHOW MPSAMOW WM TapauIeIbHBIX
HPAMBIX.
Bekropel a 1 b Ha3bIBalOTCs paBHBIMU, €CIIH:
1) OHM KOJIJIMHEAPHBIE;
2) UMEIOT O/INHAKOBYIO JUIUHY;
3) OJIMHAKOBO HAIIPABJICHBI.
35. | Yto mpexcraBiser u3 cebs | PazHocThio @ — b BekTOpoB @ u b Ha3bIBaeTcs BekTOp C,
Pa3sHOCTh JIByX BEKTOPOB KOTOPBI MPHU CII0KEHUH C BEKTOpOM D J1aeT BeKTop a.
36. | Kak cBsa3anel kosumHeapHble | Eciu BekTOps! & U b KOJUIMHEApHBIE, TO CYIIECTBYET
BEKTOpa MEXy COO0H TaKO€ BEUIECTBEHHOE YUCIIO 0, YTO a = ab. IIpuyem,
ecnM a U b HampaBieHbl oguHakoBo, TO o> 0, B
HIPOTUBHOM CIIydae:
a<0.
37. | KakoBo HeoOxouMoe u | Bektopsl a u b JMHENHHO-3aBUCUMBI TOTAA HUTOJIBKO

AO0CTATOYHOC YCIIOBHC JIMHEWHO- TOrJa, KOrjga OHU KOJIJIMHCAPHBIC.




3aBUCUMOCTHU IBYX BCKTOPOB

38. | KakoBo HeoOXxoIuMoe U | BekTopsl Ha3bIBalOTCS KOMIUIAHAPHBIMH, €CIH OHH
JOCTaTOYHOE YCIIOBUE JIMHEHHO- | PaclojiOKEeHbl B  OJHOW  IUIOCKOCTH JIMOO B
3aBUCHUMOCTH TPEXBEKTOPOB napauIeIbHBIX TIOCKOCTSIX.

39. |Uro sBmsiercs Oasucom Ha | bazucom Ha mpsiMOW Ha3bIBaeTcs JIOO0N HEHYIEBOM
psAIMOM BEKTOP.

40. | EmuacTBeHHO s paszioxenue | Jla
BEKTOPA [0 HEKOTOpOMY Oa3ucy

(V3 —_—
41. | Yro npexcrasisier coboi I'eomeTrpuueckoii nmpoekuueit Bekropa AB Ha ocbU
anreOpanveckas u Y
p naswiBaercsa Bektop A B’ rne A’ ecTh IPOEKIHS TOUKH
reoMeTpuIecKast MIPOCKITNH ,
A, a B ectb mnpoexkuus Toukn B Ha och U.
BEKTOpa Ha HEKOTOPYIO OCh —
Ob6o3nauvaercs: [Ipy AB.
—_—
Anrebpandeckoi mpoekiuend Bektopa AB  Ha och U
—_—
Ip!
Ha3bIBAETCA 4HMCJIO, PaBHOE uIMHE Bektopa A B
B35TOC CO 3HAKOM «+t», €CIIM HAaIpaBJICHHE BEKTOPA
_—
rnp’
A'B'm ocm U coBmamaer, 3HaK «-» - BIIPOTHBHOM
ciyuae. O0o3Hauaercs: npy AB.

42. | Yemy  paBHBHI nekapToBeie | JlekapToBbie  KOOpAWHATHI  BekTopa d  paBHBI
IPSIMOYTOJIbHBIE ~ KOOPAMHATHI | areOpandeckuM  MPOeKIusM  Bekropa d  Ha
BEKTOpa koopauHatHble ocn OX, QY, OZ.

43. | Yemy paBHBI NPOCKLMH CyMMSBI | 1) MPOEKIUs CYMMBI JBYX BEKTOpPOB Ha
ABYX BCKTOPOB M INPOMU3BCIACHUS | HEKOTOPYIO OCh U paBHa CyMME€ MPOEKIUNA 3STUX
BEKTOPA HA4YUCJIO BEKTOPOB HA OCh U;

2) MPOEKIMS HA HEKOTOPYIO OCh U MPOU3BEACHHUS
BEKTOpa Ha BEIIECTBEHHOE YHCIIOPaBHA TPOU3BEACHUIO
YHclia Ha MPOEKIIMIO 3TOTOBEKTOpa Ha OCh U.

44. | Yemy paBHO ckaisipHoe | J[Ba BeKTOpa OpPTOrOHAJbHBI TOTJA U TOJIBKO TOT/A,
MIPOU3BEICHUE IBYX | KOT/Ia MX CKaJIIPHOE POU3BEICHUE PABHO HYIIIO.
OpPTOrOHAJBHBIX BEKTOPOB

45. | Banummure bopmyny g | B gekaproBoil  cuctemMe  KOOpPAMHAT — CKAJIIPHOE
BBIYHCIICHUS CKaJISIPHOTO | IPOU3BE/IEHUE JIBYX BEKTOPOB PAaBHO CyMME MapHBIX
MIPOU3BEACHUS Uepe3 JeKapTOBbIC | TPOU3BEACHUN COOTBETCTBYIOIIUX KOOPAUHAT:
KOOPIAMHATHI (a, b)=xx, +vy,Y, +2,2,

46. | BanuimTe CBOWCTBA BEKTOPHOTO | 1) [a, b]=[b,a];

[IPOU3BEICHUS 2) [aa, b]=a [a, b];
3) [a+b,c]=[ac]+][b,c]
4) [a,a] =0 Va.

47. | Jlaiite onpenencuue | [1ycTh maHbl BEKTOpHI &, b, C.

CMEIIAHHOTO MPOU3BEACHUS Ecnu BekTop @ BEKTOPHO YMHOXHUTh Ha b, a
NOJIyYeHHBIH BekTop [a, D] ckamsgpHO YMHOXHTH Ha
BEKTOp C, To mosydenHoe uucio ([a, b],c) HaspiBaercs
CMEIIaHHBIM NPOU3BEACHUEM TPEXBEKTOPOB.

48. | Uto Takoe «BEKTOpP» M Kak | Bekropom Ha3pIBaeTcs HampaBIEHHBIH  OTPE30K
OIIPCACINUTE €0 UINHY Jmunoit  Bektopa AB  (MomyneMm, aOCOIOTHOM

BCJII/I"II/IHOfI) HAa3bIBACTCA PACCTOSIHUC MCKAY CIro




Ha4yaJIOM U KOHIIOM.

49. | Kak Has3bpiBaeTcsi OTpe30K, s | Bekrop
KOTOPOTO YKa3aHO, Kakasi U3 ero
TPaHUYHBIX TOYEK CUHTACTCS
HadajoM, a KaKas KOHIIOM?

50. | Yemy paBHa mHa HyneBoro | 0
BeKTOpa?

51. | lnmHa BeKTOpa-3TO. .. KBanmpaTHplii KOpeHb M3 CYMMBI KBaJpaTOB €ro

KOOpAWHAT

52. | Yro npencrasnser us ceds cymma | Cymmoit a + b 1Byx BeKTOpoB @ 1 b HazpIBaeTCs BEKTOP
ABYX BCKTOPOB M KaKOBbI €€ | C, HA4aJO KOTOPOro COBHAJAcT C HAYaJOMBEKTOpa 4, a
CBOWCTBa KOHEIl — € KOHIIOM BeKTOpa b, mpuiaoxeHHOro K

BEKTOpY a.

1) a+b=b+a;

2) (a+b) +c =a +(b +c);

3) a+0=a;

4) st mo0Goro BeKTopa a HaiieTcs TAaKOMBEKTOP
a, 4T0 MX cyMMa OyJIeT HyJIeBbIM BEKTOPOM.

53. |Uro mpencraBiser wu3 cebs | [IpousBeneHreM aa WM a0/Ha3bpIBaeTCs BEKTOp b,

IIPOM3BEJICHUE  BEKTOpa  HAa | KOTOPBIN:

BEIIECTBEHHOE YHNCIIO 1) SIBIISIETCS KOJJTMHEAPHBIM BEKTOPY &,
2) uMmeer JuHY |aflal;
3) npu o> () 0IMHAKOBO HATIPABJICH C BEKTOPOM 4,
npu o <0 HMeeT MPOTHBOIOJOKHOE C BEKTOPOM a
HaIpaBJlICHUE.

54. | Kakue BekTOpa Ha3bIBaloTCs | BekTOopbl Ha3bIBaOTCS KOMIUIAHAPHBIMU, €CIH OHU
KOMILJIaHAPHBIMU pacmoJyio’)KeHbl B OJHOW  IIockoctd  Jubo B

napasuIeIbHBIX MIOCKOCTSIX.

55. |Uro sBnserca Oazucom Ha | bazucom  Ha  MIOCKOCTM  Ha3bIBalOTCA  JBa
IJI0CKOCTH HEKOJUTMHEAPHBIX BEKTOpA, B3SATHIX B ONPEACICHHOM

MOPSLIIKE.

56. | Uro sBisiercs 6a3ucom B basucoMm B  mpocTpaHCTBE  Ha3bIBAlOTCS  TPH

MIPOCTPAHCTBE. HEKOMIUTAHAPHBIX BEKTOPA, B3STHIX B ONPEACICHHOM
MOPSLIIKE.

S7. | Yemy paBHBI KOOpAMHATBI l) KOOPIMHATHI CYMMBI JBYX BekTopoB d] + d2B
CYMMBL — ZIByX  BCKTOPOB M | yexoropom Gasuce paBHbI CyMMaM KOOPIAMHAT 3THUX
KOOpHMHATDI HIPOUSBCACHUA | perropoB B TOM ke camoM Gasuce;

BCKTOpa Ha HHCIIO (Ilpy  CIOKEHMH  BEKTOPOB  CKJIJbIBAIOTCA
KOOP/IMHATHI)
2) KOOPJMHATHI IIPOU3BEACHUS BEKTOPA HAYKCIIO
Ad1 B HekoTopoM 0a3zuce paBHBI IPOU3BEICHUIO
KOOP/AMHAT 3TOTO BEKTOPa HaBEIIECTBEHHOE YHCJIO.
58. | Uto MIpPEICTaBIIsIeT co6oit | Ecu BekTophsl @, b, C B3aMMHO-OPTOTOHAIBHBI U TIO

ACKApPTOBad CUCTEMaA KOOPANHAT

JUIMHE paBHbl 1, TO TOJIydaeTcs YacTHBIM CiIydaid
adh¢duHHON  cHUCTEMBI  KOOpAWHAT, Ha3bIBaeMOU
JIEKapTOBOM CUCTEMOW KOOpJIMHAT.




59. | Yto TaKoe «ckamsipaoe | CKalsipHBIM ~ TIPOU3BEJCHHEM  JIBYX  BEKTOPOB

MIPOU3BEICHUE) HA3BIBAETCS YHCIIO, pABHOE MPOU3BEACHUIO JIJTUH ITHX
BEKTOPOB Ha KOCHHYC yTJia MEXIy HUMH.
O6o3Hauaercs (a, b). Takum o6pazom:
(a, b)=|a||b] cose.

60. | I[Ipu pelIeHnn CUCTEMBI | CTOJIOIBI MATPHUIIBI A TUHEHHO HE3aBUCHMBI.
JIMHEWHBIX YpaBHEHHUI c
KBaJI[paTHOU MaTpuuen
Kod(h(uUIMeHToB A MOXHO
npuMeHsaTs Gopmynsl Kpamepa,
ecIu

61. | Uro MPEACTABIISET coboii | BekTopHBIM MpoM3BEJCHNEM BEeKTOpa @ Ha BEKTOp b
«BEKTOPHOC ITPOU3BEICHUE) Ha3bIBaeTCs BEKTOp C (0b03Havaetcs C = [a, b]),koTopmrit

YIIOBJICTBOPSIET CICAYIONINM YCIIOBUSIM:

1) [c| = Jal|b|] sin ¢, rne ¢ — yrom mexny
BEKTOpaMu a u b;

2) BEKTOP C OPTOrOHAJICH BeKTopama u b;

3) BEKTOPHI &, b, C 00pa3yroT NPaByIOTPOUKY.

62. | Uemy paBHa jiuHa BekTopHOro | JlnuHa Bektopa C = [@, b] paBwa momaam S
IPOM3BEACHUA napajuieniorpaMma, MmocTpOSHHOTO Ha BeKTopax a, b,

IPHUBEICHHBIX K 00meMy Hadaiy: S = ¢ = [a, b].

63. | KakoB reoMeTpHueCKHii CwMerranHoe Mpou3BecHre Tpex BekTopoB ([a, b], ¢)
CMBICTT CMEIIaHHOTO | paBHO 00BEMY TapaiieNienuIe/a, MOCTPOCHHOMY Ha
MIPOU3BEACHUS BeKTOpax @, b, C, mpuBeAeHHBIX K 0OIIEMy Hauaiy,

B3ATOMY CO 3HAKOM «+», eciu &, b, C — mpaBas Tpoiika,
«—» — €cIlu JIeBasl.

64. | Jaiite omnpenenenue mnyuka U | COBOKYMHOCTh BCEX IUJIOCKOCTEH, MPOXOASIINX

CBSI3KH IUIOCKOCTEH yepe3 HEKOTOpyr Iipsimyio L B mpocTpaHCTBe,
Ha3bIBAETCS MTYYKOM IUIOCKOCTEH ¢ LIEHTpoM Ha L.
COBOKYIMHOCTh BCE€X IUIOCKOCTEH, MPOXOISIIUX
yepe3 maHHyio TO4ky M (Xo, Yo, Zo), Ha3bIBaeTcCs
CBSI3KOH IJIOCKOCTEHN € LIEHTPOM B Touke M.

65. | [Jaiite ompenenenue sIUIca U | DIUIMICOM HAa3bIBAETCS MHOXECTBO BCEX TOYEK

HaMUIINTE €ro ypaBHEHHE IUIOCKOCTH, I KOTOPBIX CyMMa PacCTOSIHUN JI0 ABYX
3aJaHHBIX Touek F1 u F2, Ha3pIBaeMbIX GOKycaMu, eCTh
Ezennt;%/ma MOCTOsIHHAS, 0003Hauaemas 2a.
a_z + b_z = 1, a> b > 0

66. | Haiite onpenenenne napabossl u [TapaGooii Ha3bIBAETCSI MHOYKECTBO TOUYCK INTIOCKOCTH,

HAIUIINATE €ro ypaBHCHUC UL  KOTOPBIX  pPAacCTOSSHME  JIO  HEKOTOpOH
¢dbukcupoBaHHOlM Touku F Ha mIoCKOCTH, Ha3pIBaeMOM
¢boKycoM, paBHO PACCTOSIHUIO IO HEKOTOPOU MPSIMOH,
PACIIOJIOKEHHOM B 3TOM IUIOCKOCTH, HAa3bIBAEMOM
JTUPEKTPUCOI mapaboIbl.
Y2 =2px p>0
67. | Kakum CBOWCTBOM 001a/al0T | OTHOLIEHWE PACCTOSHUSA 0 HEKOTOpOl Touku F

SIJUIMIIC, TUTIEpOOoJIa 1 mapabdosa

IUIOCKOCTH, Ha3bIBaeMOM (OKYCOM, K PACCTOSHUIO JI0
HEKOTOpoil (hukcupoBaHHOH mpsiMoil D, Ha3piBaemoit




I[HpeKTpHCOﬁ, CCTh BCJIMYHMHA IIOCTOSIHHAsA W paBHA

IKCLICHTPHCHUTETY.
68. | Yro  Takoe  «MHBapUaHTHD) | IHBapUAaHTAMU yPABHEHMS JUHHU BTOPOTO MOPAIKA
YPaBHCHHUA  KPUBOM  BTOPOIO | oTHOCHUTEIHHO npeoOpa3oBaHus JEKapTOBBIX
nopiaika W B HETro  OHM | yoopuHar HassBatoTCs Gynkimy f (a11, 12, ..., A33) OT
WCTIOJIB3YIOTCS
KOO(PQUIIMEHTOB @jj JTOr0 ypaBHEHHS, 3HAYCHUC
KOTOPBIX HE M3MEHSETCS IMpH Tepexoie K APYroit
cucreMe koopauHat. OHHM  HUCTHONB3YIOTCS — JUIS
ONpEJeNCHUs BUAAa KPUBOM 0e3  mpuBEACHUS
ypaBHEHHsI K KAHOHUYECKOMY BUJLY.

69. |Yro  Takoe  «MHBapUAHTHD | IHBapUAaHTAMH YpAaBHEHHsS IIOBEPXHOCTH BTOPOTO
YPaBHCHHUA HOBCPXHOCTH | rropsiika OTHOCHTEIIBHO TPEOOPa30BaHUsT ICKAPTOBBIX
BTOpOTO NOPAKA 1 VIS 9ET0 OHI | ¢ 66 rymat Ha3kIBaIOTCS (GYHKIHH OT KOA(QHUITUEHTOB
UCTIOJIB3YIOTCS

ajj OJTOro ypaBHCHHUS, 3HAUCHHE KOTOPHIX HE
U3MCHSETCS TIpU Tepexojie K JPYrod cucreme
koopauHaT. OHM HCHONB3YIOTCS U OTIPENEIICHUS
BUJIa TOBEPXHOCTH O€3 MpPUBEACHHS YPAaBHEHHUS K
KaHOHUYECKOMY BHTY.

70. | Harmmmure o6mee ypaBaenue | AX+By+Cz+D =0
TUTOCKOCTH B TIPOCTPAHCTBE

poctp rme A2+B2+C2#0

71. | Hanummre ypaBHenue | X n Yy +E -1
MJIOCKOCTH BOTPE3Kax a b c

72. | 3anummTe yCIIOBUE | YCIOBHE MapaJJIETbHOCTH TUJIOCKOCTEW COBIAIAET C
napauIeIbHOCTH U | yCIIOBHEM KOJUIMHEAPHOCTH BEKTOPOB N1 ®  N2:
OPTOTOHAJILHOCTH JIBYX A, By (¢
TIOCKOCTEH A4, B, G,

Ycnosue MEePIEHIUKYIIPHOCTH TJIOCKOCTEH
COBIIAJIACT CYCJIIOBUEM MEPIEHANKYJISIPHOCTH BEKTOPOB
N1y N2:

AA,+BB,+C.C, =0.

73. | 3anummuTe HOpMaJIbHOE | XCOSa + Yy CcosP +zcosy —p =0
ypaBHECHHE
TUIOCKOCTH

74. | Hanummre ypaBHenue mnpsiMoi, | Ilycts 3amamer M1(X, ¥y, ) m M2 (X, ,Y,,2) .
MPOXOIAIICH Yepe3 IBE TOUKH

X=Xy Y=V Z— Z
X2 = X1 Y2—= V1 227 Zq
75. | KakoBo CJIOBHE
Y X2—=x1 Y2—-y1 22— 71
MPUHAIICKHOCTH JBYX TPSIMBIX _
. L my ny =0
OJTHOH TUTOCKOCTH
L m; n;

76. | Hanummure ycioBue | Al + Bm+Cn =0 (mapauiebHOCTb)
napauieIbHOCTH u
OPTOTOHAJIILHOCTH TPSIMOH W | 4 B C
ITOCKOCTH Il =—= - (OpTOTOHATBHOCTH)

m




77. | daiite onpenenenue rumnepOoibl | ['mnepOonaoii Ha3bIBae€TCSI MHOMKECTBO BCEX TOYEK
Y HAIUIINUTE €r0 YpaBHEHHE IUIOCKOCTH, JUIS  KOTOPBIX  MOJIYJlb  Pa3sHOCTH
paccTosiHU 10 ABYX TOYEK IUIOCKOCTH, Ha3bIBAEMBIX
dokycamu F1 um Fp, ectp BemuumHa IOCTOSIHHAS,
obo3Hauaemas 2a.
X y? .
a? b2
78. | UTo Takoe «IKCIEHTPUCHTET» | DKCUEHTPUCUTETOM DJUIMTICA HA3BIBAETCSI OTHOLICHUE
c
DIIMICA M THNEPOOBI, 4TO OH | Z 1o ¢ — osoBHHA PACCTOSHHS MEKIY GOKycaMH, &
XapaKTepusyer a
— OoJplIasi NOJIYOCh 3JUIMIICA. DKCLEHTPUCUTETOM
c
runepoosbl Ha3bIBACTCS OTHOLIEHWE —, rae C -
a
NOJIOBUHA pacCTosiHUA ~Meny (Qokycamu, a —
JENCTBUTENbHAS TTOJTYOCh TUTIEPOOJIBI.
XapakTepusyeT BBITSHYTOCTb.
79. | 3amummTe 00uIee  ypaBHEHHUE | aiiX> + 2a12Xy + azy? + 2a13X + 2az3y + ass=0
KPHUBOW BTOPOIO MOPSAIKA
80. | 3ammmmTe o6mee ypaBHEHHe | A11X°+ap2y +aszsz’+2a1oXy+2a03yZ+2a13X2+2a14X+2824
MOBEPXHOCTH BTOPOTO MOPSIIKA y+2a34z+ a44=0
81. | Harmmmmmre KaHOHUYECKOe
ypaBHEHHUE MPSIMO X=Xy Y= V1 _ Z— Zy
I m n
82. | Hanmmmure o 20— g 228
I I I
napaMeTpu4eckoe  ypaBHEHHE
NPAMOM
83. | Kakoso ycnosue | [Ipsimble mapauieNIbHbL, €CI:
napajieIbHOCTH b _mi_ng
OPTOTOHAJILHOCTH MPSAMBIX B [ lz2 M2 7
IIPOCTPAHCTBE
[TpsMble nepreHANKYIAPHBI, €CIH:
Il +mm, +nn,=0
84. | IlpuBeaure mpumep HenoaHoro | 1) D =0, Ax+ By + Cz = 0. Dta miockocTh

ypaBHEHUS IJI0CKOCTH B
MIPOCTPAHCTBE M OOBSICHUTE: KaK
OHa pacnosnaraercs B
MIPOCTPAHCTBE

IPOXOJIUT Yepe3 Hayajio KOO IMHAT;

2) A=0,By+Cz+D =0, n={0,B, C}. D10
YpaBHEHHE OIHCBHIBACT IUIOCKOCTh HapaslieIbHY OCH
OX;

3) B=0,Ax+Cz+D=0, n={A 0, C}. D10
YpaBHEHHE OIUCHIBACT TUIOCKOCTh MapalIelIbHYI0 OCH
oy;

4) C=0,Ax+By+D=0, n={A B, 0}. D10
YpaBHEHHE OIUCHIBACT TUIOCKOCTh MapaJlIelIbHYI0 OCH
Oz;

5) A=B=0,Cz+D=0 n={00, C} Dro
YpaBHEHHE OIKCHIBAET IUIOCKOCTh MapauIeTbHYIo
mwiockoctu XOY,

6) A=C=0By+ D=0 n={0,B,0} Dro
ypaBHEHHE OMMCHIBAET IUIOCKOCTh MapauIeTbHYIO
mwiockoctu XOZ;




7) B=C=0 Ax+ D=0, n={A00} Dro
YpaBHEHHE OMNUCHIBACT IUIOCKOCTh MapauICTbHYIO
miockoct YOZ;

8) A=B=D=0,Cz=0,n={0, 0, C}. D10
YpaBHEHHE OIHCHIBACT KOOPIUHATHYIO TUIOCKOCTH
XQOY;

9) A=C=D=0,By =0 n={0, B, 0}. Oro
YpaBHEGHHE OIHCHIBACT KOOPIUHATHYIO TUIOCKOCTH
XOZ.

10) B=C=D=0, Ax =0, n={A0,0}. D10
ypaBHeHI/Ie OITUCBhIBACT KOOpIII/IHaTHyIO IIJIOCKOCTBh

YOZ.
85. | 3anmumMTE CBOKWCTBA CKAISPHOTO | 1) (a, b)=(b,a);
MIPOM3BEICHUS 2) (ea, b)= 0 (a,b);
3) (at+bc)=(ac)+(bo)
12 _(>0ecmma =0
4) (a,0) = |al _{= 0,eciua=0"
86. | Kakx BowIpaxaercs cmemanHoe | [IycTh 3a1aHbl TpU BEKTOpA:
npoussefieHne B Jekaprosod | a={x,y,;,z}, b={,,y,,2,}, c ={X;,¥;, 2}
CHUCTEME KOOpIMHAT B nmexaproBOll CcHUCTEME KOOPAMHAT CMEIIAHHOE
NPOU3BEJICHUE TpPEX BEKTOPOB BBIYHCISACTCS C
TIOMOIIBIO CJICIYIOIIETO BhIPAKCHHUS:
X1 V1 21
(a,bc)=[x2 ¥2 22
X3 Y3 Z3
87. | Ecnu cymectByet maTtpuiia SIBJISICTCS] KBaIPATHOM.
AT+3A, T0o MaTpuma A ...
KpI/ITepI/II/I OLCHHUBAHUSA YCTHOI'O OTBCTA
KpI/ITepI/II/I OLCHHUBAaHUA Koa-Bo 6amioB
Ha Bonpoc gaH npaBuiIbHbBINA MOJHBIN OTBET. 0,1 6amna
Ha Bompoc oTBeT HE moJry4eH, 1100 MoJIydeH HeBEpHBIN OTBET. | 0 6aioB

YCcTHBIN ONPOC HA 3aHATHH (2 TEKYIIAs ATTeCTAIUSA)

Ne

Tema

Bomnpoc

1

[Tonsarue GpyHkmm.

Onpenenenue Gyakuuu. YucaoBsie PyHKIIUHA U CTIOCOOBI UX
3ananus. 'paduk pynkuu. OOparnas gyakus. JloctatouHoe
YCJIOBHE CYIIIECTBOBaHMS 00paTHOW (DYHKIIUU.

Onepanuu Hag QyHKIUSAMU: apuPMETHUECKUE OTepalii,
cynepro3uiius. buekius. PABHOMOIIIHbIE MHOXECTBA, CUCTHBIC
MHOYECTBA

IIpenensi.
HenpepsiBHOCTB

GbyHKITII

Teopembl o mnpenenax. IIpu3Haku cyliecTBOBaHUSA IIPEAEIIOB.
[IepBeiit 1 BTOpOM 3aMedaTeNbHbIN Npeneibl. beckoHeyHo Manbie U
0eCKOHEYHO OO0JbIINE BENUYHHBI, CBA3b Mexay HUMHU. CpaBHEHHUE
OECKOHEYHO MalbIX BeNMWYUH. PackppiTHe HeompeaeneHHOCTEH.
HenpepwiBHOCTh QyHKuui. Touku paspeiBa. Knaccuduxarus touek
pa3pbiBa. TeopeMbl O HENpPEepBIBHBIX (PYHKIMSIX Ha OTpe3Ke.
HemnpepbIBHOCTD A€MEHTapHBIX QYHKITHI.

[IpousBoaHas u
middepennnan

[IpousBoaHas: oIpenciieHne, MEXaHUYECKUH U TeOMETPUYECKUUI
CMBICIL. YpaBHEHHUE KacaTeJabHOU K KpuBoil. [nddepenipyemoctsb




GyHKIMA, CBSI3b HEMPEPHIBHOCTH ¢ TU(GGEPEHIIUPYEMOCTBIO.
OOpatHas ¢pyHkus u ee quddepeHnupoBanue. Tadbaua 0CHOBHBIX
npasmwi1 u Gopmyn muddepenimpopanus. [Ipon3BoaHbIE BBICIIHX

nopsakoB. Juddepennman QyHKIUH, €ro NpUMEHEHHE B
npuOMMKeHHBIX — BbhIYMCHCHUsAX.  JuddepeHunansr  BBICIINHX
HOPSAKOB.
4 | OcHoBHbIe TeopeMbl | OcHOBHBIE TeOpeMbl TUGGEPEHIINATBFHOTO UCUYHUCICHUS (TEOPEMBI
middepennmansaoro | Pomtst, Ko, popmyna Jlarpamka). HeoOxoanmblil u 1ocTaTouHbIN
WCYHCIICHUSI. NPU3HAKH MOHOTOHHOCTH (YHKIHMH. OKCTPEMyMBbI (DYHKIHH,
HccnenoBanue HEOOXOJMMBIE W JIOCTaTOYHBIE  YCIOBUS  CYIIECTBOBAHHUSL.
GyHKIUH. Haubonpmiee w HauMeHblee 3HA4YEHUS (QYHKIUH Ha OTpE3Ke.
Boinykiiocte  kpuBOH, Touku neperuba. HeoOxomumoe u
JIOCTAaTOYHOE YCIIOBHS CYIIECTBOBAHMS. ACHMIITOTHI KPUBOM.
) @yHKIMN MHOTUX Ob6nacth omnpeneneHuss (YHKIUM JBYX IEpEMEHHbIX. YacTHble
epeMEHHBIX npou3BoHbIe U auddepenimanst. [lomHoe npupalieHne u MOTHBIA
midpdepennran, ero npuMmeHeHue. llpousBoaHas — ClOXHOMN
(GyHKIIMHM, TPOM3BOJHAS HESBHO 3aJaHHON (yHKIHMH. YpaBHEHHE
KacaTeJbHONW IUIOCKOCTH K TOBepXHOCTH. [IpomsBoaHas 1o
HarpasjeHuro. [ pagueHT.
6 DKCTPEMYMBI YacTHbIe TPOU3BOIHBIC BHICIINX TOPSAKOB. DKCTPEMYMBI (PYHKITHH
(GYHKIMU MHOTHX | IBYX TIEPEMEHHBIX. YCIOBHBIE OJKCTPEMYMBI; HauOoJsbIIee W
epeMEHHBIX HaMEHbIlee 3HAYeHHS (YHKIMA B 3aMKHYTOW OTpPaHWMYCHHOU

o6nacTh. YCIIOBHBIHN 3KCTpeMyM (YHKIIMM MHOTUX NEPEMEHHBIX.

YcTHbBII onpoc Ha 3aHATHH (4-5 TeKylMe aTTecTalNN)

Tema

Bonpoc. [1nan otBera.

[TepBooOpazHas u
HEOTIpeIeICHHBIN
HHTETpaj

[TepBooOpasHas u HEONPEACICHHBIA UHTETPAl OT
HernpepbiBHOU (QyHKIMKH. CBONCTBA HEONPEIETIEHHOTO
UHTerpana (MHTerpupoBaHUe M0 YacTsM, 3aMeHa
nepemMeHHoi). Tabnuia nepBooOpa3HbIX OT HEKOTOPBIX
anemMeHTapHbIX GyHKIUH. [IpeacrapieHne panroHaIbHON
(GbyHKIMH B BUAE CYyMMBI 3JIEMEHTAPHBIX PAllMOHAIBHBIX
npobeii. UHTerprpoBaHre parmoHaIbHBIX (YHKITUH.
[Ipocreiimue panoHanbHble APOOU U UX UHTETPUPOBAHHE.
Teopema o peaCTaBICHUN TPABIIIBHOM palluOHaIBHON
IpoOu B BUI€ CyMMbI KOHEYHOTO YUCIIA MIPOCTEHIINX IpOoOeii.
NuTerpupoBanne BeIpaXeHH, COAEPIKAILIIX
TpuroHoMerpuueckue GyHkuu. MIHTerpupoBanue
HEKOTOPBIX UppaoHanbHbIX QyHKIUH. [loacTaHoBKH
YeOrieBa, Jitnepa, TpuroHomerpudeckue. HTerpupoBanue
TPUTOHOMETpHUECKUX QyHKIMA. HTErpanbl OT HenbIx
CTeTIeHel TPUTOHOMETPHUECKUX (PYHKIIUH.

HNurerpan Pumana

Omnpenenenus unterpaia Pumana. Heo6xoaumoe ycnosue
UHTErpupyeMocTy. MHTerpupyeMoCcTh MOHOTOHHOM
¢ynkiun. ColicTBa HHTerpana Pumana (JIuHEHHOCTD,
UHTETPUPYEMOCTb NPOU3BEICHUS HHTETPUPYEMbIX (DYHKIINH,
UHTETPUPYEMOCTb MOAYJISI HHTEIPUPYEMOil (PYHKIIHH,
aJTUTUBHOCTb MHTErpaja Kak pyHkuuu orpeska). CBoicCTBa




MHTETpaJia, CBA3aHHbIE C HEpaBEeHCTBaMU. Teopema o
cpeaneM. MHTerpan kak (yHKIHS CBOETO BEPXHETO Ipe/ena.
Teopema o cymiecTBoBaHMM [1EPBOOOPA3HON 171
HETPEPHIBHON (QYHKITUH.

®opmyna Herotona-Jleitbnuna. O6o0menHas popmyna
Herorona-Jlelioauma. @opmyIibl HHTETPHPOBAHUS 110 YACTSIM
Y 3aMEHBI IEPEMEHHON B uHTerpane Pumana. Bepxuuii u
HKkHMUA naTerpansl Jlapoy. Kpurepwuii {apOy
uHTEerpUpyeMocT GpyHkunu. MHTErpupyeMocTsh
HenpepbIBHON QyHKIUH. O TpruOIMKEHHOM BBIYMCICHUN
UHTETPaIoB (POPMYIBI IPSIMOYTOJILHUKOB, TPANICINH,
Cumrncona)

3 [Ipunoxenus ®opmyna Telinopa ¢ ocTaTKOM B UHTErpaibHON opMe.
OTIPEIETIEHHOTO HHuTerpanbHbIi MPU3HAK CXOJUMOCTH YUCIOBOTO Psijia.
MHTErpaja Jlorapudmuueckas u nokasaresnbHas QyHKIUH.

['eomeTrpuueckre MpUIOKEHUS: TUIOIIA b IUIOCKON QUTypHI,
JUTHA KPUBOH, TUIOMIA/Ib IIOBEPXHOCTH BPAICHUS.

4 HucnoBble psbI. YucnoBoui psax u ero cymma. Kpurepuii cXoamMocTi

CxoMMOoCTh psAZIOB 3HAaKOMNOCTOSIHHOTO psana. Kpurepuit Ko cxogumoctu psiaa.

[Ipu3HaKK CXOIMMOCTH 3HAKOTIOCTOSIHHBIX PSOB (MPU3HAKA
cpaBuenus, [lamambepa, Kormm). AGCOTIOTHO CXOAAIIAECS
PAIBI U IX OCHOBHOE CBOMCTBO. P JleitOnwuma. /[Boiinbie
panel. [lepeMHOX)eHNE AOCOTIOTHO CXOISAIITUXCS PSJIOB.
[ToBTOpHBIE pSAJIBIL.

5 OYHKITMOHATBHBIC DyHKIIMOHATBHBIC PSAJIbI, OCHOBHBIC MOHATHS. PaBHOMEpHAas

MOCJIEIOBATEIFHOCTUA U | CXOJIMMOCTH MocienoBaTensHocT GyHkui. [penen
psaBI PaBHOMEPHO CXOJSALIEHCS OCIEI0BATEIbHOCTH

HenpepbIBHBIX QyHKIUI. PaBHOMEpHask CXOAUMOCTH PSJIOB
dbynakui. Kpurepuii Ko paBHOMEpPHOM CXOIUMOCTH psijia.
[Ipu3Haku paBHOMEpHOU cXxoauMocTH psaaoB (BeiepmTpacca,
Hupuxne, A6enst). CTeneHHbIC PSAIBI U METO bl HAXO0XKICHHUS
obnactu cxonuMocTu. Psinel Telinopa n Makiopena.

6 Hudbdepenunansupie | JuddepeHnmansabie ypaBHEHUS IEPBOTO MOpsiaka (o0mme

ypaBHEHUS MOHSATUS, TEOPEMA O CYIIECTBOBAHUM U €IMHCTBEHHOCTH

pemenus quddepeHInanTbHOTO YPaBHEHMS ).
Huddepenunanbabie ypaBHEHUS C pa3ICNSIOIIUMUCS
nepeMeHHbIMH. OHOpoaHbIEe T depeHnaIbHbIe
ypaBHEHUS U MPUBOJAIINECS K HUM. JIuHeliHbie
muddepeHnnaibHble YpaBHEHUS MIEPBOTO MOPSIIKA U UX
UHTEerpupoBanue Mmerogamu Jlarpamxka u bepuymnu.
VYpaBHenus bepHyiun. YpaBHEHHS B ITOJIHBIX
muddepennnanax. [IpuMeHeHre HHTETPUPYIOIIETO
mHoxkutens. Juddepenunansubie ypaBHEHUS, HE
pa3pelieHHble OTHOCUTENBHO MPOU3BOAHON. Y paBHEHUS
Jlarpanxa u Kiepo, ocoboe perenue ypasaenust Kiepo.

YcTHBII onpoc HA 3aHATHH (7-9 TeKyIUe aTTeCTaIlIH )

Ne

Ne TA

Bonpoc Kiou

1.

7 UTO Takoe OMBIT B TEOPUU BEPOATHOCTENH? | DTO BOCIIPOU3BEJICHHE

OIPCACIICHHBIX YCHOBI/Iﬁ n
Ha6J'IIOIlCHI/IC BCCBO3MOXKHBIX




COOBITHH, CBS3aHHBIX C JTUMH
YCJIOBUSMU

2. Kakoe coObiTie Ha3piBaeTcs cirydailHeiM? | CoObITHE, KOTOpOE MOXKET
MPOU30MTH B ONBITE WIK HE
IIPOU30MTH, u 3apaHee
IIpeACKa3arh, IPOU30MAECT OHO
WJIM HET, HEBO3MOXKHO.

3. CoOblTHE ¢ TOYKM 3peHusi mareMartuku — | [a

9TO MHOKECTBO?
4. CKOJIbKO 1eWCTBUI MOKHO BBITIOJIHATD C Yerpipe nencTBus
COOBITUSIMH
o. Kaxue neiicTBUS MOYKHO BBITIOJHSATH C Cnoxenue, YMHOKEHHE,
CcOOBITHUSIMU? BBIYNTAHUE, OTPULIAHUE
6. Kakue COOBITUSA Ha3biBatoTCsl | CoOBITHS Ha3bIBAIOTCS
HECOBMECTHBIMU? HECOBMECTHBIMH, €CJIU OHH HE
MOTYT OJHOBPEMEHHO MPOU30NTH
B OIIBITE.

1. Uto Takoe yactoTa COOBITHS? DTO  OTHOIIEHHWE  CIIY4afHOTO
Yuciaa  OMBITOB, B  KOTOPBIX
MOSIBUJIOCH MHTEpECYIollee Hac
coObITHE K OOLIEMYy KOJHUYECTBY
MIPOBEJACHHBIX OTIHITOB.

8. Yactota coObitusi — 93710 uucino wuinu | CinydaifHas BEJINYMHA,

ciydaiiHasi BeJIM4nHa? IPUHUMAFOIIIAS KOHKPETHBIE
YHUCIIOBbIE 3HAYEHUS B KaXKIOU
CEpHUU HCTIBITAaHUU.
9. [Ipu kakux ycIOBHSIX 4acTOTa TEPSIET [Ipu yBenuueHUM KOJIMYECTBA
CIIy4alHbBIN XapaKkTep U CTPEMUTCS K OIIBITOB
HECIIy4ailHOMY YUCIy?
10. Kakue cOOBITHS HazpiBatoTcs | CoObITUS Ha3bIBAIOTCS
HE3aBUCHUMBIMU? HE3aBHCHUMBIMH, €CJIU TOSBIICHUE
B OIIBITE OJTHOTO U3 HUX, HE BIIUSAET
HA  BEPOSTHOCTb  MOSBIICHUS
JPYTroro coObITHS
11. Kakoe nepBoe ycinoBusi A0JKHO OBITH [Tonapuas HECOBMECTHOCTD
BBITIOJTHEHO B MOJTHOU T'PyHIe COOBITUI? coObITHIA
12. Kakoe Bropoe ycnoBus poikHO ObiTh | CymMMa coObITHIH, 0Opa3syrouiue
BBITIOJTHEHO B TIOJTHOM TpyIine COOBITHIT? MOJIHYIO rpymmy, SIBJIETCS
COOBITHEM OCTOBEPHBIM

13. KakoBa nepBas akcuoma Konmoroposa? Heorpunarensnocts.  Kaxnomy
coObITHIO A COOTBETCTBYET
HeoTpHaTensHoe ynciao P(A)

14. KakoBa BTopas akcrnoma Konmoroposa? Hopmuposka BEPOSITHOCTH.
BeposiTHOCTB JIOCTOBEPHOIO
coObITHs paBHa 1: P(Q)=1.

15. KaxoBa tpetps akcuoma Kosmmoroposa? Koneunas aJIUTUBHOCTD
BEPOSTHOCTH. Jns JBYX

HECOBMECTHBIX coObiTvii A U B
BEPOSITHOCTH MX CYMMBI paBHa
CyMM€ BEpPOSITHOCTEMN:




P(A+B) = P(4) + P(B).

16.

DopMynia CIOKEHUS BEPOSITHOCTEH UL
JIBYX HECOBMECTHBIX COOBITHIA

st JBYX HECOBMECTHBIX
coObITHI1 4 U B BEpPOSITHOCTb MX
CYMMBI paBHa CyMMe
BepositHocTel: P(A+B) = P(4) +
P(B)

17.

PopMyna CIOKEHUS BEPOSITHOCTEH UL
JIBYX COBMECTHBIX COOBITHI

JI1st IByX COBMECTHBIX COOBITHI A
U B BEpOATHOCTb X CYMMBI paBHa
CYMME€  BEpPOSITHOCTEH  MHUHYC
BEPOSITHOCTh HX TPOU3BEICHUS:

P(A+B) = P(A) + P(B) — P(AB)

18.

®dopmyra YMHOXEHUS I JIBYX
HE3aBUCUMBIX COOBITHIA

st IByX HE3aBUCHUMBIX COOBITHI
A wu B  BepoIATHOCTb  HUX
MIPOU3BEICHUS paBHa

IIPOU3BEICHUIO  BEPOSTHOCTEM:
P(AB) = P(A) P(B)

19.

Uto Takoe ycioBHasi BEPOSATHOCTD?

VYcnoBHol BeposiTHOCTBIO P(A|B)
COOBITHS A OTHOCHUTEIIEHO
cobeitust B, ecmu P(B) > 0,
Ha3bIBAETCS BEPOSATHOCTD
OCYILIECTBIIEHUSI COOBITUS A mpu
yCIOBUHU, 4YTO coObiTHE B yxe

MMPOM30IIJI0 U HAM 3TO HU3BCCTHO:
P(A|B) = P(AB)/P(B).

20.

Jlst wero ciysxut popmyna baiteca?

®opmyna balieca npenHazHaueHa
JUISL BBIUMCIICHUSI alloCTePUOPHBIX
BEPOSITHOCTEN  TUIOTE3  TOCHE
INPOBEJICHUS OMNBITa C Y4ETOM
MOTYYCHHO M nHpopMaun
(coObITHE A YK€ MPOU30IILIO).

21.

Yto Takoe ciaydaliHas BeJIMYUHA?

OT0  mnepeMeHHas  BEIUYMHA,
3HaYeHUs] KOTOPOW B  OIBITax
CIIy4aiHBblI.

22.

YUrto  Ttakoe  3akoH
CIIy4aiiHOU BEJIUYUHBI?

pacnpeseneHus

3aKoHOM pacnpenencHus
CIIy4ailHOU BEJIMYMHBI HA3bIBACTCS
mo00e MpaBUIIO (Tabnura,
byHKIMS), [I03BOJISOLIIEE
HaXOJIHUTh BEPOSITHOCTH
BCEBO3MO>KHBIX COOBITHH,
cBsa3anHbIX ¢ CB.

23.

Kakomy uncny paBHa cymma BEpOATHOCTEN
COOBITUH MO  psily  pacupeiencHHs
JUCKPETHOM CIIydallHOWM BEJIMYMHBI?

CymMma BeposiTHOCTEH COOBITHI IO
psAy pacupeleneHus JUCKPETHON
cilyyailHON BenW4MHBI paBHa 1.

24,

Yro  xapakrepu3zyeT  MaTeMaTHU4YECKOe
0XKUJAHUE CIIyYaHOW BEJIMYMHBI

Jr1o VCTUHHOE
CIIy4allHO! BEIUYUHBI

3HA4YCHHUC

25.

Yro TaKoe
IOCJIE€0BATEILHOCTD?

Clly4aiiHas

beckoneynas
IIOCJIEZIOBATEIBHOCTD  CIIydailHBIX
BeqnuuuH Xnp, N = 1, 2,
Ha3bIBACTCS CIIy4amHON
MIOCJIEZJOBATEIBHOCTBIO




(cnyuaiiHbIM MIPOIIECCOM C
JMCKPETHBIM BpPEMEHEM) "
obo3Hnauaercs {Xn}, N=1, 2...
26. 9 Jns ywero ciuyxut mnpenenbHas Teopema | [Ipenenbnas teopema bepuymimn
bepnynnu? OOBSCHAET  CMBICI  CBOMCTBA
YCTOMYUBOCTH YaCTOTHI
27. 9 CkoibKo OIpeICIICHHIA BeposITHOCTH | 4
COOBITHSI UMEETCS] B TEOPHH BEPOSITHOCTEN ?
28. 9 Kaxkue COOBITUS HasbiBatoTcs | CoObITHS Ha3bIBAIOTCS
HE3aBUCHMBIMU? HE3aBUCHMBIMH, €CIIU TIOSBICHHE B
OIBITE OJHOTO U3 HUX, HE BIUAET HA
BEPOSATHOCTh TMOSBICHUS JPYroro
COOBITHS
29. 9 Kakoe mepBoe ycimoBus momkHO ObITh | [lomapHas HECOBMECTHOCTb
BBINOJTHEHO B ITOJIHOM IpyIIre COOBITHIT? COOBITHI
30. 9 CKOJBKO YCIIOBHI JIOJKHBI ObITh BBITTOIHEHBI | JIBa ycimoBust
B TIOJIHOM TpyIine coObIThii?
Kpurepuu oueHnBaHusg YCTHOIO OIpoca
OIIGHI/IBaCTCSI IIOJIHOTA  PAaCKpPBITHUA  JAHHOTI'O BOIIpOCa, JIOTUYHOCTD

N3JIOKCHUA Marcpualia;, YMCHUC MHIUIFOCTPHUPOBATH KOHKPCTHBIMHU IIPHUMCpPAMU.

MaxkcumanabrHOE KOJMYECTBO 0OaJIJIoB 3a BOIIPOC — 1 6ann.

3aganue Koanue
Kputepuu onienuBanus CTBO
0ayIoB
YCTHBIN ONPOC |— MOJTHO PACKPBITO COAECPKAHUE BOIIPOCA,; 1
— MarepHall H3JI0)KE€H TpPaMOTHO, B OIPEICICHHOM JIOTHUYECKOMN
MOCJIEIOBATENLHOCTH;
— IPOJAEMOHCTPUPOBAHO CUCTEMHOE U ITyOOKOE 3HAaHUE MaTepuaa,
— TOYHO MCHOJIb3YEeTCSI TEPMUHOJIOTHUS;
— JIOTYILIEHbI OJIHA-JIB€ HETOYHOCTU MPHU OCBEIIEHUU BTOPOCTEHICHHBIX
BOIPOCOB, KOTOPBIE UCIIPABIISIFOTCS 110 3aMEYaHHIO;
— HETIOJTHO WJTM HETIOCIIEZI0BATENbHO PACKPBITO coJiepxkanue Borpoca, no| 0,5
oKa3aHo oOllee TMOHMMAaHUE U MPOJIEMOHCTPUPOBAHBI yYMEHHUS,
JOCTATOYHBIE JUTSl albHEHIIEero yCBOSHUS MaTepuaa;
— UMENHCh 3aTPyIHEHUs WM JOMYIICHbl OIIUOKU B OMpEIeICHUU
HNOHSTHUM, WCMOJb30BAaHUM TEPMUHOJIOTUH, HCIIPABICHHBIE IOCIIEe
HECKOJIbKUX HABOJSIIUX OTBETOB;
— HEMOJHOE 3HAaHUE TEOPEeTHYECKOro MaTepuana, oOydaromuics He
MO’KET IPUMEHUTH TEOPHIO B HOBOM CUTYaIlHH;
— MIPOJIEMOHCTPUPOBAHO YCBOCHHE OCHOBHOM JIMTEPATYPHI;
— HE pacKpbITO OCHOBHOE Ccojep:kaHue yueOHoro Marepuana iubo otkas| 0-0,2
OT OTBETA;
— oOHapy)XeHO He3HaHHEe WM HEeTMOHMMaHHe Oonblieil uiu Haumbosee
BaXHOM YacTH y4eOHOTO MaTepuana;
— JIOMyIIEHBl OMIMOKH B OMpENeICHUH TMOHSATHH, MPU HUCIOIH30BAHUH
TEPMUHOJIOTUM, HEKOTOpPbIE HE WCIPABIEHbl TMOCIE HECKOJIbKHX
HaBOJIALIMX BOMPOCOB.




2.3 CamocTtosTenbHast pabota 1 Tekyias aTTecTanus.

3anumuTe penieHue U OTBET

HUMCHYCTCA. .. —

Ne Ne 3aganue Kirou
BapHAHTA | 33/1a4H
1 1 Onpenenuts paHr MaTpuLbl A: rang = 3
3 6 6
A= (5 9 8)
4 6 5
Onpenenuts paHr MaTpULbl A: rang = 3
-3 9 3
A= (—5 8 2 )
4 -5 =3
2 Tara sapria A = <§ g i) Taxk kak detA#0, To matpuna A
1 5 3 HEBBIPOK/IEHA, a TI03TOMY UMEET
JloKa)XuTe, 4YTO OHAa MMeeT o0parHyio.
ob6parHyio Marpuiry Al u Haiiaure b3 =1
sneMeHT b3 matpunsl A, crosmmit
B TPEThEH CTPOKE U BTOPOM CTOJIOIE
3 Pemuth cucremy Ax = b _ 38 T
x=(—-8 — -9)
metoaoMm JKopmana-I'aycca u 1o 3
dbopmyne Kpamepa. Marpuma A
3a/laHa B IMyHKTE | JaHHOTO 3a7aHusl,
BEKTOP CBOOOJHBIX YJICHOB HMEET
BH/I:
-2
-(2)
-1
3 x=(1 1 1T
(3
2
4 HccnenoBats Ha COBMECTHOCTH -2+ 2%,
CJIAY, 3agaHHyl0 paclIUPEHHOU Xy
marpunieidi. Pemmte (B ciyuae —4 + 3%,
OTIPENICTICHHOCTH ) WJIM HAaWTH 00I1IIee 4 — 3x,
pemenune  CJIAY (B ciywae
HEOTPEeIEHHOCTH ).
2 2 -1 1 4
4 3 -1 2 6
8 5 -3 4 |12
3 3 =2 2 6
5 Onpenenurens, KOTOPBIN Munopom
OoCTaeTcss TOcCJe  BbIUEPKUBAHUS
OIIPEETICHHOMN CTPOKH U
OTIPEJEIIEHHOTO crondna




Onpenenuts paHr MaTpuLbl A: rang = 3
-3 -2 -5
A= 5 8 7
4 5 1
Onpenenuts paHr MaTpuLbl A: rang = 3

7 2 13
A=l7 2 2
5 1 10

Jana matpuua

3 =4 5
A=14 -6 2
3 =5 -1

JlokakuTe, YTO OHa HMEET
ob6parHyio Marpuiry Al u Haiiaure
eé

HccnenoBaTh Ha COBMECTHOCTH
CJIAY, 3amaHHyl0 pacIIMpEHHOU
Marpuiieid. Pemmte (B ciyuae
OTIPEIeIEHHOCTH) WJIM HalTH oOlee
pemenue  CJIAY (B cmydae
HEOIPECIICHHOCTH ).

2 -1 3 2 4

3 3 3 2 6

3 -1 -1 6
6

3 -1 3 -1

Pemuts cuctemy Ax=b MeTroaom
Kopnana-'aycca u mo dopmymne
Kpamepa. Marpuna A 3agana B
MyHKTe | JaHHOTO 3aJaHusl, BEKTOP
CBOOOHBIX YJICHOB UMEET BH/I:

X

101 99

=% 70 "1

0

46 113 T

5
33 33 H)

Kaxos AJIT'OPHUTM HaAXOKIACHHA

CYMMA I ~+j-MUHOD-3HAYEHUS

anreOpanvecKoro JOMOTHEHUs? OONOJIHEHULL
Onpenenuth panr MaTpULbl A: rang = 3
3 6 7
A=[3 4 5
5 6 4
Onpenenuts paHr MaTpULbl A: rang = 3

1 2 1
A=|3 -5 3
2 7 -1




HccnenoBate Ha COBMECTHOCTH
CJIAY, 3amaHHyl0 pacIIMPEHHOU
Marpuuei. Pemuts (B ciydae
OTIPEJIEIEHHOCTH) WJIM HalTH oO1ee
pemienne  CJIAY (B coyuae
HEOIPECIICHHOCTH).

1 1 3
2 2 4
3 3 5 =2
1 2 8 =3

-2
-1

N PR DN

HCCOBMCECTHA

Haitgure wmarpunmy X,

(é AZL)X=(188 —11)

€CJIn

Pemmute cuctemy AX = b
metoaoMm Koppana-I'aycca u 1o
dbopmyne Kpamepa. Marpuma A
3aJaHa B MyHKTe 1aHHOTO 3a/1aHus,
BEKTOP CBOOOJHBIX UYJICHOB HMEET:

9

)

KakoB anroput™M HaxoxIeHuUs
MHUHOPOB?

6blYePKUBAHUE CMPOK U CWLO]I6I406'
3anucs onpe()eﬂumeﬂ;z

Onpenenuth paHr MaTpUIlsl A: rang = 3
4 6 8
A={2 9 5
7 7 3
Onpenenuth paHr MaTpUIlsl A: rang = 3
2 3 5
A=(3 7 4
1 2 2
Haiinure wmarpuny X, ecnu —145 75
1 2y (8 1 (Care {o)
x(3 9=(s ) 37,5 185

(7 -
A=l 3 1
2 2

CpaBHuBas penieHus 3anad 3.2 u
4.2, Buaum, uTo ypaBHeHUs1 AX =
B n XA = B umeror passsle
peueHus




Pemmute cuctemy AX = Db
meroaom JKopmana-l'aycca u 1o
dbopmyne Kpamepa. Marpuna A
3ajJiaHa B MyHKTe 1/1aHHOTO 3aJaHusl,
BEKTOp CBOOOJHBIX UJICHOB HWMEET

x=(—0.216 0.908 —0.948)"

BUJL:
-3
a
2
(10) x=(3 -2 2)7
b={ 3
3
Onpenenurens, KOTOPBII Munopom
OCTaeTcs TOCIIe  BBIYECPKUBAHUS
OIIPENETIEHHOMN CTPOKH u
OTIPEICJIEHHOTO cToJ01a
UMEHYeTCH. .. —

HccnenoBate Ha COBMECTHOCTH
CJIAY, 3amaHHYO pacHIMpEeHHOUN
Marpuiied. Pemmte (B ciyuae
OTIPEIeIEHHOCTH) WJIM HalTH oO1ee
pemenune  CJIAY (B ciyuae
HEOIPECIICHHOCTH ).

3 -2 =5 1 3

2 -3 1 5 |-3
1 2 -1 -4 |-3
1 -1 -4 9 122

(

44 364 377 377)
169°169" 169°169

Onpenenuth paHr MaTpUIlbsl A: rang = 3
7 =2 7
A=|18 -9 4
7 3 2
Onpenenuth paHr MaTpUIlsl A: rang = 3

3 -1 2
A=l2 1 -1
6 2 -3

JlokaxxuTe, 4TO JaHHAs MaTpUla
uMeeT O0OpaTHy0O U Haiinute eé.
BrinonnuTe npoBepky.

o DNo(y 9

1 ,_
D55(Zs 7);

1 ,_
6)E(02 8)

Pemmute cucremy AX = b
meronoM JKopnana-I'aycca u 1o
¢opmyne Kpamepa. Marpuna A
3aJaHa B MyHKTe 11aHHOTO 3a/1aHus,
BEKTOP CBOOOJHBIX YJIEHOB UMEET

BUI:
-1

o)
—4

x= (-2 _1o 2067
“\ g5 375 375




o)

x=3 1 4)7

KakoB anroputM HaxoxJaeHuUst
anreOpanvdecKoro JIOTOTHEHHS ?

CYMMQ I +j-MUHOp-3HAYEHUS
0onoaHeHul

HccnenoBaTth Ha COBMECTHOCTH
CJIAY, 3ajaHHyl0 pacIIMPEHHOU
marpuneid. Pemmts (B ciyuae
OTIPEIENIEHHOCTH) WJIM HalTU oOlee
pemienune  CJIAY (B ciyuae
HEOIPECIIEHHOCTH ).

6

)

2

8 — 9x,
X2
0
11x, — 10

2 7 31
3 5 22
Onpenenuth paHr MaTpULbI A:

9 4 37
5 -6 3
A=|3 -3 2
4 -5 1

rang = 3

Onpenenuts paHr MaTpULbI A:

3 4 1
A=l2 1 3
1 1 1

rang = 3

Jlokaxxute, 4TO MaTpuIa

7 -8 4
A=[3 1 -2 |umeer

6 -5 1
obOpaTHyro.

det A =-27

Petutes  cuctemy AX = b
meronoM JKopaana-I'aycca u 1o
dbopmyne Kpamepa. Marpuna A
3a/laHa B MyHKTEe 11aHHOTO 3a7aHus,
BEKTOpP CBOOOJHBIX YJICHOB MMEET

BU]:
3

{2)
1

x=(0 0 1T

4

x=(1 0 0)f

KakoB anropurMm HaxoXaeHUs
MHUHOPOB?

BblYEPKUBAHUE CMPOK U Cm0]l61406'
3dnuco onpedeﬂumeﬂﬂ

HccnenoBaTh Ha COBMECTHOCTh
CJIAY, 3amaHHyl0 pacIIMPEHHOU
Mmatpunel. Pemuts (B ciydae
OTIPEICNIEHHOCTH) WJIM HalTU oOree
pemienue  CJIAY (B ciyuae

HCONPCACIICHHO CTI/I) .

X1
1+2x; + x5
3 —2xs
0
X5




2 -1 1 2 3|2
6 -3 2 4 5|3
6 -3 4 8 13|9
4 -2 1 1 211

CamocrosiTenbHass pabota 2,3 TeKylue aTTeCTalUH.

3anuImnTe pEeLICHUE U OTBET.

Ne Ne 3aganue Kirou
BapuaHTa | 3aaHus
1 1 Boruncnuts npenen GpyHkum: 0
. X
l-smn—
lim
x—»r T—X
2 1 Boruncnute npenen GyHKIuMM: 0
lim ctgx-(1—cosx)
x—0
3 1 Boruncnute npenen GyHKIuM: 1
3x 2x
lim £ —¢
x—0sm2x —fgx
4 1 Boruncnuts npenen GyHKIuu: 3
. Sm3x
lim
x—0 fgx
5 1 Beraucauts npenen GyHKINAN: 1
in eEx —e
x—0 Igx
1 2 Brraucnuts npon3BoaHy0 QYHKITHH 0
» 1
y=x+—
, pu xo = 1
2 2 BrerancnnTs npon3BoAHYIO (DYHKIITHH 0
4 2
r=x —2x
Y ,pu xy =1
3 2 BrerancnnTs npon3BoAHYIO (DYHKITHH 0
1
y= R
5 , ipu xo = 0
4 2 BoerancnuTh npon3BOAHYIO (DyHKITHH -2
y=x —4dx+4 ,Tipu xp = 1
5 2 BerancnuTh npon3BOAHYIO (DYHKITHH 2
y— w3 2
y=x —3x" +2x ,TIpH X = 2
1 3 BeraucnuTh Mpon3BOAHYIO BTOPOTO MOPSAKA sl (DYHKITHH -4
y=sm2x B TOUKE y = z
2 3 BerancnnTh Mpon3BOAHYI0 BTOPOTO TOPSAKA IS (yHKITHH 9
y =c083x BTouke , _ %
3
3 3 BreraucnuTh Mpon3BOAHYIO BTOPOTO MOPSAKA sl (PYHKITHH -2

y= sinZ x B TOIKE x| = i




4 3 BbIuucnuTh Mpou3BOAHYIO BTOPOTO MOpsAKa A1l QYHKIUN 2
¥=cos® x B TOuKe x, =
2
5 3 BbIuucnuTh Mpou3BOAHYIO BTOPOTO MOpsAKa A1 QyHKIUN -1
I
¥ =In(sin x) B TOUKE Yo ==
1 4 BoluHCIHTE 4acTHYIO TIPOH3BOAHYIO f; ost (PYHKLIHMH OBYX 1
HE3aBUCHMBIX  ITEPEMEHHBIX f=e -siny B TOYKE
x,=0; y, =27
2 4 Beraucnnts wacTHylo npomsBomHyl f, oA QyHKUHA IBYX 1
HezaBUCHMEIX Tiepemenneix f = In(xy) B Touke x, =Ly, =1
3 4 BbuMCIUTE YACTHYIO MPOM3BOAHYIO f" Ui (yHKIHH JBY> 1
HE3aBUCHMBIX epemenHbiX f = In(x)) B Touxe x, =1 y, =1
4 4 BBIMUCITHTE YACTHYIO NPOM3BOMAHYIO [, sl (DYHKIMH JIBYX 0
HE3aBHCHMBIX epeMeHHbIX [ =€ BTouke x, =0; y, =0
5 4 BhIUMCINTE 4acTHYIO NPOM3BOIHYIO f;f i (QYHKIHH ABYX 0
HE3aBHCHMEIX TepeMenHbIX [ =" B Touke x,=0; y,=0
CamocTtosTenbHass padoTa 4-6 TeKyIue aTTeCTaluH.
3anumunre pPEeUICHUC U OTBCT.
Ne Ne 3aganue Kirou
BapuaHTa | 3aJaHus
1 1 BeraucauTes naTErpan (6—x)e" +c¢
J(S —x)edx
2 1 Beruncnaute nHTErpan X+ SJn‘x‘ +c
2x°+5
(25
X
3 1 BeraucauTes naTErpa x 1.
o, ———sin2x+c
jsm‘ xdx
4 1 BeraucauTes naTErpa cos’ x
: -2
jsm 2xcos xdx
1 2 Brraucianth -_}/IHTel"pa.]'I 2" +ec
J4xe“ dx
2 2 BeraucauTs nHTErpai X+ 4(??‘(7ng +c
2
X +5
[E+ 5
1+ x°
3
3 2 Boruncnute uHTErpan 25407
IJS + xdx 3
4 2 Bprurcnutes uHTErpan —In ‘CDS xl +C
J- tg xdx




1 3 Haiitu wuwHTEpBanm CXOOUMOCTH psijia, He (-1;1)
UCCIieIysl KOHIIOB HHTEpPBAa
2 3 b
o,z x
1+ +_+  + + .
V2 A3 An
2 3 Paznoxuts B crenenHoi psia f(x) = arctg 3x 3 3F,3 30
x—I - 4T 5
3 ]
3 3 HaiiTi uHTEpBaI CXOIMMOCTH Psijia (—e0; + e0)
x x x x"
S+
3 4l 5| (n+2]]
4 3 Hccnenosars cX0QMMOCTh psijia Pacxoaurcs
1 12 123 1234 zl
e Sl e S S S
2 2 2 2 2
1 4 Pemuts 3anaay Komm:y" + 5y' + 6y = y = 4e* + 2e3*
0; y(0)=0; y'(0)=1
2 4 Pemntsb 3agauy Komwu: y" — 4y’ + 3y y=e -3
=0, y(0)=6;, y'(0)=10
3 4 Pemmmts 3agauy Komu: y" + y + sin 2x = _ lsin 9y — lsin N
0; y(m)=y'(n) =1 =3 3
—Cos x
4 4 Pemmts 3agauy Komm: y' — ytgx = secx; y = —

CamocTosTenbHasi KOHTpOJIbHAs paboTa 7-9 Tek

muc arTCCTaluu.

Ne

Ne
TA

Bomnpoc

Kurou

Eciu BBIIONHSIOTCS BCe HEOOXOIAMMEIE
YCIIOBHS TSt MIPUMEHCHHS
Tre€OMETPUIECKOTO OTIpeIeIICHUS
BEPOSTHOCTH, TO BEPOSTHOCTD
nomagaHus B  TOJ00NAcTb g MpH
Opocanuu Haymayy TOYkd B oOmacth G
paBHa:

P=mesg/mesG

JIns rmpaBoii yacTu ycinoBuUs

P(Al * A) =
HMMEIOIIEE MECTO B OINPEEICHUN MOTHON
rpynnsl coobitnit 41, A2, ..., An

=Q,i#]j

JIns rmpaBoii yacTu ycinoBuUs

AAL) + AA2)+. .. +AAn) =
HMMEIOIIee MECTO B OTNPEICTICHUH TTOJTHOMN
rpynnsl coositnit 41, A2, ..., An

Ecnu maxmaruct A. urpaer OenbIMu
¢urypamu, TO OH BBIUTPBIBACT Yy
maxmatucta b. ¢ BepositHocThio 0,52.
Ecnm A. wrpaer depHelMH, TO A.
BBIUTpBIBaeT y b. ¢ BepositHOCTRIO 0,3.

0,156.




[Maxmatuctel A. u b. wurpamt 1Be
[apTuu, IpU4EM BO BTOPOU NApTHUH
MeHstoT  1Ber  ¢uryp.  Haiinute
BEPOATHOCTH TOTO, UYTO A. BBIUTPAET 00a
pasa.

o. VkaxuTe [JBe mapel HE3aBUCUMBIX | 1. BeimaneHne Ha  urpajJbHOU

COOBITHH U3 IPUBEICHHBIX AP COOBITHIA: | KOCTH  ONpEJACICHHONH TIpaHH U
BBIIIAJICHUE «repOa» pu
noA0packIBaHUU MOHETHI
2. [Tokaz HOBOro d¢QmiMa B
KWHOTEaTpax M BBITYCK OYEPETHOTO
HOMEpA €KECHEAECIbHOM Ta3eThl

6. VY Ci10BHOM BEPOSATHOCTHIO COOBITHS A BepostHocTh coObITUS A,
OTHOCHTEIIBHO COOBITHSI B Ha3bIBAIOT OTIpe/IeTICHHAas] TP YCIOBUH, YTO

npousonuio cobsiTue B, wumeromee
HEHYJIEBYIO BEPOSITHOCTh

7. Ecnu coositust A, K= 1, 2, ..., n, - -

SBIISIOTCS HECOBMECTHBIMH, TO P E A | = E P(Ay)

BEPOSITHOCTh CYMMBI 3TUX COOBITHIA k=1 k=1

paBHa:

8. Ecnu cobbrtus Ak, k=1, 2, ..., n, - n
00pasyroT MOJIHYIO TPYIITY E P(AY) =1
HECOBMECTHBIX COOBITHH, TO k=1

9. dopMyia TIOJHOM BEPOSTHOCTH HMMEET 1
BHL: P(A) = E P(H,)P(A/Hy)

k=1
10. ®opmyna baiteca umeer Bu: (Hi) P(H;)P(A/H;)
Ty
A n, P(H)P(A/H;)

11. Ecnu BepositHOCTD mosiBiieHUst coObiThs | CHavama BO3pacTaeT, 3aTeM JOCTUTAET
A B KaX/IOM U3 OIBITOB OJMHAKOBA, TO | CBOEr0 HAUOOJBLIET0 3HAYEHUs, a
BEPOSATHOCTh TOSBICHHUS COOBITHS A M | IOTOM YMEHbIIAETCS
pa3 B cepud M3 N OIBITOB C POCTOM M
MEHsIeTCs CIEAYIOIUM 00pa3oM:

12. 3HaHue byHKIIUN pacnpenenenust | DyHkuus pacrpeneneHus CiaydainHon
CIly4allHOW BEJIMYMHBI IIOJHOCTRIO ¢ | BenmunHbl F(X) = P{X(w) < x}
BCPOATHOCTHOH TOIKH SPCHHA | oripenensieT BEPOSATHOCTH TOrO, YTO
XapakTepu3yeT CIyqalHylo BENUIUHY. A | cryyajimas Bemmumba X OKaKeTcs
4TO OHA ompeseNnsieT? MeHbIIE uucna X, TIae X o —

IPOU3BOJIHOE AEHCTBUTEIBHOE YUCIIO

13. ®ynxuus pacnpenenenus F(X) BEPOSITHOCTB COOBITHS (X<X)
ClydaifHOUM BeTHUUHBI X — 3TO:

14. 3akoH  pacmpeneneHus — auckpernoii | 0,2

ciydaifHa BeJIMYMHBI X 3a/JlaH B BHUJE
CIIEYIOIIETO psiZia paCIpeIeIICHUS:

X |1 2 3 9
P 0,3 04 |01

Breibepute  mpomyieHHOe — 3HaueHUE
BEPOSITHOCTH cOOBITHS (X=2)




15.

9 | 3akoH pacmpeneiCHUs  JAUCKPETHOM
cilyJailHa Benu4MHBI X 3a7aH B BHJIC
CJIEIYIOLIETO psijia pacipeieICHuUs:

X |2 3 5 6
P 03 |01 0,3

Beibepure  mpomymieHHOE — 3HAYEHUE
BEPOSITHOCTH COOBITHS (X=5)

0,3

16.

9 | 3akoH pacmpeneieHHUs  JAUCKPETHOM
cilyJailHa BeTWYMHBI X 3a7aH B BHJIE
CIICYIOIIETO PSIIa PACTIPEICIICHHS:

X |2 3 4 9
P 01 (0201

Beibepute  mpomyiieHHOe — 3Hau€Hue
BEPOSTHOCTH COOBITHS (X=9)

0,6

17.

9 | 3akoH pacmpeneieHHs  JAUCKPETHOM
clyJaiiHa BeTWYMHBI X 3a7aH B BHJIE
CIICYIOIIETO PSIIa PACTIPEICIICHHS:

X |7 12 |16 |19
P 0,33 | 0,21 0,21

Breibepute  mpomyiieHHOe — 3Hau€Hue
BEPOSITHOCTH coObITUS (X=16)

0,25

18.

9 | YucnoBasi XapakTepHCTUKa JAUCKPETHON
CIy4alHOU

BEJIMYMHBI X BBIUYUCIISETCS IO popMyIie
n

> o= myp

i=1
, CIIEJIOBATEIIBHO, 3TO

Hucnepcus

19.

9 | ducnepcuss HENpPEephIBHOW — CIyYalHOU
BEeNMUYMHBI X BbIUMCIIsIeMas 0 Gopmyrie

D[X] = f(x —m)?f(x)dx, Becrja

>0

20.

9 | Kak 3amuceiBaetca QopMyna MOJTHOH
BEPOSITHOCTU?

n
P(A) = > P(HIP(AIH),
i==1
rae P(H;) —anpuopnas ~ BEPOSTHOCTH
THITOTE3BI;
P(A|H;) — BeposATHOCTD COOBITHS A TpH
YCIIOBUH, YTO HMEET MECTO IMITOTE3a

Hiii=1,n

Kpurepun onieHMBaHUS CaMOCTOSITEILHON pabOThI

Kpurepun onieHrBanus Koanuectso
OaioB
peleHne Bcex 3aa4 BEpHOE U BhIOpaH pallMOHAIbHBINA MYTh peIlIeHUS; 4
peleHue 3aj1a4 BEpHOE, HO BHIOpaH HEPALMOHAIBHBIM MyTh pEHICHUs 3
WJIM €CTh OJIMH — JIBA HEJOYETA,




3amaun pemeHsl B OCHOBHOM BEPHO, HO JOMYyIIeHA Herpydas ommoka
WU JIBa — TP HEJIOUETA;

XOJ PELICHHs 33a7]a4 U OTBET BEPHBIN, HO OBUIO JIOMYLICHO HECKOJIBKO
HErpyObIX OIHNOOK;

MOJIydeH HEBEpHBIH OTBET, CBS3aHHBIK C TpyOOH  OIMIMOKOIA,
OTpaxawollel HEMOHUMAaHUe y4eOHOro MaTepHaa;

pelIeHHEe 3a7a4 OTCYTCTBYET IIOJHOCTBI) HMJM 3allMCAHO TOJIBKO
3a/laHKe U1 JAHHOM 3aJa4M M IPUBEICHHBIC 3alIMCH HE OTHOCATCA K
PELIEHUIO TaHHOM 3a/1a4y; WU €CJIU IIPUBEICH IIPABUIIBHBIA OTBET, HO
pEILIECHNUE OTCYTCTBYET.

2.4 JlomamHue 3aganus 1 Texyias aTTecTanus.

3anummTe penieHrue U OTBET

Ne 3agaua Kirou (OTBeT)
n/n
BrrancinTs onpeaenuTenb
1. 1 -5 2 69
3 -8 4
-1 1 9
2. 4 5 12 -479
3 -8 4
-1 3 9
3. 11 2 -143
3 -6 4
-1 3 1
4, 14 -1 2 -620
3 -16 4
-1 3 2
5. -2 17 2 172
3 -1 4
-1 0 2
6. 12 -7 2 194
6 -1 4
-1 1 2
7. ||-1 -10 2 46
6 -1 -4
-2 1 2
8. -1 6 2 78
6 3 -12
-2 1 2




9. -8 2 2 14
5 3 -2
-2 1 0
Haiitu oOpatHyro marpuity K nanHoi Matpuue (10-19).
10. 1 -3 2 1 -7 5
3 -4 1 -1 -1 -3 5
10
2 -5 1 -7 -1 5
1.1 (2 5 6 -11 8 13
1 2 5 -1 3 -2 -4
1 3 2 1 -1 -1
12. 3 5 7 -2 11 7
2 -1 0 EX 4 -22 14
44
4 3 2 10 11 -13
13. 1 2 4 3 -2 -16
2 3 -2 L 0 5 10
15
-1 0 1 3 -2 -1
4.1 (2 3 1 -3 4 3
1 -3 0 1 -1 -2 1
10
4 7 1 19 -2 -9
5.1 (5 3 -1 5 -7 27
0 7 1 28 14 -35
133
4 -24 7 30
16. | (5 8 -4 22 -20 -4
6 9 -5 -1 -38 31 1
26
4 -1 3 -42 37 -3
17. 1 0 2 -4 2 2
3 -1 4 1 20 -10 2
12
5 1 0 8§ -1 -1
18. 1 3 1 2 -7 -1
2 1 0 -1 -4 1 2
13
1 -1 2 -3 4 -5
19. 7 -11 2 3 -11
4 8 3 ;—;' 11 2 =17
5 2 1 -32 -19 60
Pemuts cucremy (20 — 30) nmHelinbIx anrebpanyeckux ypaBaeruit (CJIAY).
20. L2,-2)

X + X, +2%X, =-1
2X, — X, + 2%, =—4
4%, + X, +4X, =2




21. 2%, —2X, — X, = 4 (3,0,75,0,5)
3X, +4x, —2x, =11
3X, +4x, =11
22. | (3%, +4x,+2x, =8 (8;,-8,2;84)
2X, — X, —3%; =-1
X, +2X,+ % =0
23. X, + X, — X, =11 (-38, -4, -53)
8X, +3X, —6X; =2
4%, + X, —3X; =3
24. X, —4X, — 2%, = -3 1,0, 2)
3X, + X, +X; =5
3X; —5X, —6X; =-9
25. 7x, —5x, =31 (3,-2,-5)
4x, +11x, = 43
2X, +3X, +4X, =-20
26. X, +2X, +4x, =31 (1,1,7)
SX, + X, +2X%; =20
3X, =X, +X; =9
21. 2%, — 4%, +3x, =1 (-1,0,2)
X, —2X, +4X; =3
3X; — X, +5%X; =2
28. X, + X, + X, =1 1 -11)
X, +X; =0
2%, — X, + X, =4
29. | (=2 + X, + X%, =1 (-14,-36;18)
3X, — X, +2%X, =3
4, — X, =2
30. X, + X, + X, =8 (3,0,5)
2X, +3%, =21
X, —2X, =3
Haiitu oOpatHyro MaTpuily K JaHHOW MaTpHIle
31. 1 -2 6 4 52 24
3 -4 0 1 3 -1 18
160
0 9 -1 27 -9 2
32. 1 1 2 -4 -10 -6
3 0 -4 S -48 10 16
6 -1 8 >8 -3 7 -3




33. 3 -4 8 -29 11
2 -3 1 -5 -18 7
3 -5 -1 -1 3 -1
34. 0 4 1 -7 46
3 -6 1 1 5 -35 21
209
5 -1 0 27 20 -12
.| (2 5 7 1 -1 1
6 3 4 -38 41 -34
5 -2 -3 27 =29 24
3. | (-1 0 2 17 10 -8
1 4 3 1 -8 -8 5
0 5 8 ! 5 5 -4
37. 2 7 3 7 -6 1
3 9 4 1 -5 3 1
1 5 3 6 -3 -3
Pemuts 3a1auy Ha TeMy «BekTopbi»
38. | Haittu MIPOEKITHUIO BEKTOPA a= (5;2;5) Ha ocp 6
BEKTOpa b= (2;-1;2).
39 | Mano: ¢=2?” — YTOoJI MeXTy BEKTOpaMH a U b , 133
/8 =11, |p| =12. Haitmn (& +b) .
40. | Haiiru CKanﬂpHoe npomBezerHe BEKTOPOB 2a-bwu| 15
a+2b eclH a = (2;-1;0), nb= (2;3:D).
41. | Bekropsi 5=(101), b=(23) c=(230)| d=433-1lb+14c
oOpa3zyroT 6a3uc? Ecnu na, TO HalTH pa3ioxeHHe
BekTopa d = (6;2;1) B oroM Gazuce.
42. | Haiitn mnomans napajieorpaMma, IOCTPOEHHOIO | 30./3
Ha  BEKTOpax a-3b u 3d+b, ecmm
4 =3 |p| =5, (8,b) = 7 /3.
43. | Hano: A(L-210), B(2,-7:14),C(13-6;2), D(7,10;3). | -92
Beruucnute anf)AIg. 293
44, | Hayitu wiomans TPEYTOJIbHHKA, MOCTPOCHHOTO Ha 1425
BEKTOpax 4a-b u a-5b, eciu
4]=3,[o|=5, (@ b)=~"6.
45. | Hauo: (d,b)=7/3 — yron Mexy BekTopamu d u b | 244 ~120+/3
|al =10, |6| =12. Haiitu (5—6)2.
46. JlaHbBl ~ BEKTOPBI a=(-1-312), b = (10;-4) . V154 — 28

Beraucinuth (ﬁ - 26) a




47. | Nauw BEKTOpaA a=(8,0,-3), b =(4-2:11). | 6i —100]-16k
Beruncnuth (ﬁ + 36)>< b.

48. | Haiiru yron mexxay Bektopamu a +b u 28 —C, ecim | 0,9
d=—i+j-k, b=2i-j+2k, c=—-2i+]-3k.

49. | Nano: (a,b)=r/6- Yros MexKLy BeKTopamu a u b 91+122+/3
| =8, [p| =3. Haiimn (a+35) .

50. | Bwruncnuts 00beM Mapasuienenunesna, 16
IIOCTPOEHHOT'0 Ha BeKkTopax 1
a=(123),b=(32),b=(-202).

51. | Haiitu nnomas napajienorpaMmma, IOCTPOEHHOTO Ha | 604/3

BEKTOpax a-9% U 4a-b,

4]=3,|p| =5, (8,b) = /3.

€CJIIn

52.

Haiitn mmomane TpeyroiabHUKA, IMOCTPOCHHOTIO Ha
BEKTOPAX 24 —4b " a+7b,
a]=3,p| =12, (a,b) = = /6.

€CJIIn

162

53. | Jawo, uro la] =6, |5| =7 . OnpeenuTs, Ipu KakoM N J108
3HAYEHHH OL BEKTOPHI 3a + ab,a—ab OymyT !
B3aUMHO MEPICHINKYIISPHBI

54. | JlaHo: ) ) d =23+ 4c
a=(241),b=(36), Cc=(531), d =(24,;20;6).
IToka3aTh, YTO BEKTOPHI 4, b,c oOpasyior 0asuc u
HAlfTH KOOPMHATHI BekTopa d B 9TOM Oasmce.

55. | Haiitu cMemanHOE POU3BEACHUE BEKTOPOB 622
a=(-1-312), b =(10;-4;2), ¢ = (5;37)

56. 3Hasi, 4TO BeKTOpHl i +3] -3k u 2i- B + 5k | -1,2u5
KOJUTUHEAPHBI, HAUTH X U L.

57. Jauns! Bextopsl a = (8;2;3), b= (4;6;10) . Beruncaurs -136 ] +80K
(2a+b)xb.

58, Jano: H =10, B =3, (a b) Z Haiinure ab. 1572

59. | Haitru OPT BEKTOpa a=3i+ 4;' +5k . (i 4 i)

5J2'5J2" 2

60. | Haitru Yrojl MEXAy BEKTOpaMu a= (-L2,4) mn 90
b=(6-33).

61. [Ipy kakoM 3HaYeHHH K BEKTOPHI a= (—6;0;10) m 4,8
b= (8;—13; k) B3aMHO IIEPIIEHAUKYIISAPHBI?

62. -15

Hannme CKaJIAPHOE MPOU3BECHNE BEKTOPOB 2a—b
u a+2b ecd a=(2;-10), n b= (2:3:1).




63.

Haiinmure cymmy BEKTOpOB 4a + Zl;, ecn a = (L1;2)
1 b=(30,-2).

(10; 4; 4)

64.

Haiiti Motysib BEKTOPHOTO IIPOU3BEACHUS BEKTOPOB
a=(52;5 u b=(2;-1;2).

9v2

65.

Haiitu yron mexnay Bekropamu a u b, ecinu
‘a +b| = ‘a - b‘ .

90

66.

N3BecTHBI KOOp/AMHATHI
A(1;-2:10), B(2;-7;14), C(13;—-6;2) .

4B - BC .

TOYEK
Haiinure

(—10; - 6;16)

67.

Haiinure cmernmanHoe Mpou3BeIeHNE BEKTOPOB a = k

- — >

L b=j,c=i.

Pemnts 3a1ady Ha IIIOCKOCTH

68.

JlaHbl BEpIIMHBI IPSIMOYTOJIbHHAKA A(lO ;10),
B(3,-2), C(-6;2) u D(-214). Onpenenuts TouKy
nepecedenus ero auaronaneii AC u BD.

(2:6)

69.

BepmnHb! TpeyrojgpHuKa CyTh TOUKA A(3;6),
B(— 1;3), C(2;—1). BorancinuTs JJIMHY €ro BBICOTHI,
MPOBEICHHOW W3 BepIInHbI B .

243

70.

[Tnomans TpeyroapHuKa S = 3, IBE €ro BEPIIUHBI
CyTh TOYKHU A(3;1) 51 B(l;—3), a TpeThs BepumHa C
nexuT Ha ocu Oy . HaliTn KoopiMHATHI BEPIIUHBI

C

(0;10)

71.

CTOpOHBI TPEYrOJIbHUKA 33/1aHbl YPABHEHUAMU
4x—-y—-7=0, x+3y—-31=0, x+5y—-7=0.
OnpenennuTh TOYKY NEPECEUEHUS €0 BBICOT.

72.

JlaHbI MOCIE0BATEIbHBIC BEPIIMHBI BBITYKIIOTO
YEThIPEXYTroJIbHUKA: A(— 3;1), B(3;9), C(7;6),
D(— 2;—6). Onpenenuts miuHy quaroHand BD.

73.

CocTaBUTh YpaBHEHUE MPAMOM, IPOXOASAIIEH Ha
OJINHAKOBBIX PACCTOSHUSAX OT TOUEK A(— 7;3) u

B(5,-5).

2y—-3x-1=0

74.

CocTaBUTh YypaBHEHUE MPAMOI, TPOXOIAIIEH Yepes
Hayajo KOOpAMHAT, 3Hasi, 4TO JJIMHA €€ OTPE3Ka,
3aKJIIOYEHHOI0 MEXAY NPAMBIMU 2X— Y +5=0,

2X—y+10=0, paBHa V10 .

2x+y—-2=0

75.

CocraBUTh ypaBHEHUE MPSAMOH, IPOXOIAILIEH Yepes
TOYKY P(— 2;3) NEepPHEHANKYISAPHO TIPSIMOiA,
MPOXOJAIIEN YEPE3 TOUKU A(5;—1) " B(3;7).

—X+4y-14=0

76.

JlaHbI BEPIIMHBI TPEYTOJIHUKA A(l;—l), B(— 2;1),
C(3;5). CocTaBUTh ypaBHEHHUE NEPIIECHANKYIAPA,

OIYIIEHHOTO M3 BEPIIHHbI A Ha MeIHaHy,
MIPOBEICHHYIO U3 BepIInuHbl B

4x+y—-3=0

77.

JlaHbI 1B€ CMEXHBIE BEPIIMHEI ITApajIeIorpaMMa
A(-35), B(L7) u Touka nepeceuenus ero

(5,-3) u (1, -5)




auaroHanein M (1;1). Ornpenenutsb 1B Ipyrue
BEPIIUHBL.

78.

YpaBHEHUs ABYX CTOPOH Napajuiesiorpamma
X+2y+2=0u Xx+y—4=0, a ypaBHEHUE OJHOU
u3 ero quaronaneii X —2 =0. Haiiti koopauHaThI
BEPIIMH NapajljIeorpaMma.

79.

Touku M(2;-1), N(~14) u P(-2;2) senstorcs
CEepeMHAMU CTOPOH TPeyronbHuKa. Onpenenursb
€ro BEPUIMHBL

(4-7), (-2:5), (0:3)

80.

JlaHbI TpU BEpIIMHBI A(2;3), B(4;—1), C(O;5)
napauienorpamma ABCD. Haiitu ero uetBepryro
BepmnHy D .

(-2;9)

81.

JlaHbI BEpIIUHBI TPEYTOJIbHUKA A(1;4), B(3;—9),
C(-5;2). OnpeenuTs JUTHHY €T0 MeaHsl,
MPOBEJICHHOW U3 BepIIUHbI B .

13

82.

Haittu yron mexnay npsiMmpiMu 2X+y—-5=0 u
6Xx—-2y+7=0.

arctg >
.

83.

Jansl Bepminnbl TpeyroiasHuka ABC: A(0;0),
B(2;0), C(1;-1). Haitti yrosn, oOpa3oBaHHbBIN
crtoponoit AB u menuanoit AM.

arctg 1
3

84.

W3BecTHBI ypaBHEHHS CTOPOH TpeyroiabHuka ABC:
2x—y+3=0 (AB), x+5y+7=0 (BO),
3x—2y+6 =0 (AC). CocTaBuTh ypaBHEHUE
BbICOTHI AD.

5x—y-3=0

85.

Hano: A(1;-3), B(4;2), C(1;10). Haittu ypaBHeHue
Mearanbl Mc TpeyrosibHuka ABC.

X+y-17=0

86.

Jansr Bepmunbl Tpeyroasauka A(-1;1), B(-2;3), C(-
10;-2). HaiiT BenmuuuHy BHYTPEHHETO yIJja Mpu
BepinHe C.

arctg 21
o7

87.

Hano: A(-1;1;0), B(0;1;2), C(2:4;3). Haiitu yroa
MEX1y MeIMaHaMu Mg 1 Mc TpeyroJibHuka ABC.

arccos

17
767

88.

Hano: A(2; 1), B(—l; 1), C(3; 2). Haittn pnuny
BBICOTHI U3 BEepIIUHBI C.

X+y=-2

89.

Jlano: A(6;6), B(4;9), C(—4;6). Haiitu yron

MEXIy MequaHamu Mg u M. tpeyromaburka ABC.

~arccod,8137

Pemuth 3a1avy B IIPOCTPAHCTBEC

90.

3anuinuTe ypaBHEHHE MPSMOM, MPOXOIAIIeH yepes
TouKy Mo(2; 3) nepnenaukyssipHo BekTopy N = (4; 5)

4X +5y-23=0

91.

3anumure odliee ypaBHEHUE MPSIMOM, Mpoxoasiien
gepe3 Touky Mo(—2; 3) napajienbHo NpsiMOi
x—4y+5=0.

x—4y+14=0

92.

Haiigure paccrosinue d ot Touku M(2; 5) o npsimoit
8x+o6y—-7=0

d=3,9.

93.

3anuinuTe oIiee ypaBHEHUE MPSAMOIL, POXOIAIIEH
yepe3 Touky Mo(1; 6) 1 oTcekaroleit OT BToporo
KOOPAMHATHOTO YTJla TPEYrOJIbHUK IUIOMAbI0 S =
0,5.

4x—y+2=0




94. | CocraBbTe ypaBHEHHs MPSMBIX, MPOXOAALINX depe3 | 4x —y— 14 =0,
TouKy P(6; 10) Ha 0IMHAKOBBIX pacCTOSHUAX OT Touek | 10x+y—70=0
M1(2; 8) u Ma(4; —12)

95. | B tpeyronbauke ABC u3 Bepmmuabl A nposeneusl | C(7; 5).

B
H
M
BBICOTA W MeAHMaHa A ¢ . JlaHsr:
BepinHa B(3; 7), ypaBHeHue BbICOTBI 2X —y+ 1 =0u
ypaBHeHue Menuanbl 3x — 4y + 9 = (. Haiigure
KOOpIMHATHI BepirHbl C

96. | Onpenenute, kakue u3 touek Mi(1l; 4), M2(3; —4), | Touku M2 u M3 nexar Ha
Maz(5; —1), Ma(8; 1) nexat Ha npsmMoi JAHHOM MPSIMOH.
3x—2y—17=0.

97. | YkaxuTe KOOpIUHATHI TOUEK IepecedeHus nmpsimoii 3x | (—4; 0), (0; 3).

— 4y + 12 =0 c ocsiMu KOOpAUHAT

98. | CocraBbTe ypaBHEHHUs cTOpoH Tpeyroipanka ABC, | 2x—y+3=0,
3Has OJIHYy U3 ero BepmuH A(4; —1) u ypaBHeHuUs AByX | 2x +y—7=0,
ouccektpuc X — 1 =0wu XxX—2y—6=0
x—y—1=0.

99. | Ompenenute yrona ¢, 0Opa30BaHHBIN TPSIMBIMH: a) ¢ =45°,6) ¢ =90
aA)3x—y+5=0u2x+y—7=0
6)xV3+yvV2-2=0uxvV6—-3y+3=0.

100.| 3anumuTe ypaBHEHHUE ITIOCKOCTH, TPOXOIsmiei yepe3 | 3x + 8y —z+ 15 =0.
touky Mo(1; —2; 1) mapamrensno Bektopam li = (0; 1;

Hhul=(2;0;3)

101.| Haitnure koopauHATBI BEKTOpAa HOPMaJIH IIOCKOoCTH, | 3x +z— 11 =0.
MPOXOSIIEH Yepe3 MEPIECHAUKYIAP K MIIOCKOCTH 4X —
3y + 2z — 3 = 0, onmymenHsiit u3 Touku P(1; —5; 3), u
TouKy Mo(2; 7; —4).

102.| Onpenenute, kakue u3 Touek M1(—2; 2; —6), M2(—1; | Toukm M1, M3
2; =3), M3(2; 3; —8), M4(2; —2; 6) mpuHaIeKaT | MPUHAIISHKAT
IJIOCKOCTH 3X — 2y + 52+ 40 =0 TIJIOCKOCTH.

103.| Ha ocu OY naitaurte ToUKy, oTcTosmyto oT miockoctu | (0; 7; 0), (0; —5; 0).
X + 2y — 2z — 2 = 0 Ha paccTosiHUE
d=4

104.| Jlokaxwure, 4TO npsmeie | X+2y+z—1=0

x =3t —4, x =2t-75,
{y=—2t+1, % {y=—3t+5,
z=t+3 z=4t—4
nepecekarotcs. Halinute ypaBHEHHE IIJIOCKOCTH, B
KOTOPOil OHU PaCHOJIOKEHBI.
105.| Jlokaxmure, 4TO npsmbie | Mo(5; 10; —1).
x=2t+1, x=t+4,
{y=3t+4, U {y=2t+8,
z=-2t+3 z=3t—4
nepecekarorcs. Halnure xoopauHatel TOukd Mo HX
TIepeceyeHmst
106.| CoctaBuTh KaHOHHMYECKOE YpaBHEHHE IUIOCKOCTH, | 9X—y+12z2-54=0

MPOXOJAICH Yepe3 TOUKY A(3;—3;2) napajuieIbHO
IUIOCKOCTH 9X — Yy +1272 -7 =0.




107.

JlaHbl BEpIIMHBI TUPAMUJIbI A(7; 2 2), B(5; 7 7),
C(5; 3 1), D(2; 3; 7). Haiitu ypaBHEHHE BBICOTHI,
omyiienHoi u3 Bepuabl D Ha rpans ABC.

X-2 y-3 z1-7
-10 -12 8

108.

Haiigure Touky Q, sIBJISAIOLIYIOCS NMPOEKIUEH TOUKH

. x—2y+z+12=0,
P(—46;2;—12) na npsamyto L {Zx +3y—z-22=0,
Haiiqure Ttouky S, cuMmMmerpuuHyro Touke P
OTHOCHTEIILHO ATOU MPSIMOM

Q(2; 4; —6); S(50; 6; 0).

109.

Haiimure koopauHatel Touku Q, sIBISIOLIEHCS
npoekuueit Touku P(—2;1;4) Ha nmiaockocts X — 4y + 5z
+ 28 = 0. Haiigure KkoopauHATBI TOYKU S,
CUMMETPUYHOM TOUYKE P OTHOCUTENBHO JaHHOU
IIJIOCKOCTH.

Q(=3; 5, 1),
S(—4; 9; —6)

110.

Haiinure paccrosaue d ot Toukm P(1; —2; 3) mo
x =2t+ 4,

npsamMo §y = —t + 3,1
z=2t—1

401

111.

CocrtaBpTe KAHOHMYECKHE U IapaMeTpUUECKUe
ypaBHEHUs TMpPsSMOH, OOpa30BaHHON TepeceueHueM
IJIOCKOCTH Z = () C TJIOCKOCThIO SX — 7y + 22— 3 =0

x—0,6
7

_Y_Z
50

112.

CocTtaBpTe KAaHOHUYECKHE U MapaMeTpUUecKue
yYpaBHEHUS PSMOM, POXOsIIeH yepe3 Touky Mo(2;
4; —3) mapamienbHo BekTopy 1= (5; —2; 3).

x—2 y—-4 z+3

5 -2 3
x =5t+ 2,
y = -2t +4,
z=3t—3

)

113.

Haiimure Touky Q, cummerpuunyio touke P(2;—5;7)

OTHOCUTENILHO MPAMOM, MPOXOAAUIEH Yepe3 TOUYKU
M1(5; 4; 6) u Ma(—2; —17; —8)

(4;1;-3)

114.

Haitaure neHTp u paguyc OKpy>KHOCTH
X2+ y?—2x+4y—20=0

C(1;-2),R=5

115.

Haiinure pagnyc chepsbl, kacaromeics TIocKocTei 3x
+2y—6z—15=0u3x+2y—62+55=0.

5

116.

Jlama  kpmBas  9x°—24xy+16y*—20x+110y—50=0
OTHOCHTEIIFHO  TPaBOW  JEKAPTOBOH  CHCTEMBI
KoopauHaT. JlokaxuTe, 4TO 3Ta KpuBas — mapaboda.
Haiinure 3HaueHue e€ mapameTpa p, KOOPIHHATHI
BEPIMHBI U YPaBHEHHE €€ OCH CHMMETPHH

P=1,0:(353)
3x—4y—10=0

117.

3anuumTe ypaBHEHHE IUTHIICA, (POKYCHI
KOTOPOTO JIeaT Ha OCH OpJUHAT,
CUMMETPHYHO OTHOCHUTEIBHO Hayaja x2 y
KOOPJIMHAT, €CJIA U3BECTHO, YTO:
a) ero MoJIyOCH PaBHBI 7 U 2; x2
0) ero Oojbpllas MOMYyOoCh paBHA 5, a

paccrosiHue Mexay hokycamu 2¢ = §; x?  y?

B) paccTosiHie MeX Ty pokycamu 2¢ = 24
U 3KCcIeHTpucuTeT € = 12/13;

r) wMajgas T[OJAyoCch paBHa 8, a
OKCIEHTPUCUTET
€ = 3/5;

1) paccTosiHue MEeXIy Qokycamu 2¢ = 6
U paccTOsHUE MEXIy IUPEKTpUcaMu
pasHo 50/3;




€) PpacCTOsIHME MEXIYy IUPEKTpUcaMu
paBHO 32/3, a SKCIIEHTPUCHUTET € = 3

118.| Haiimute ypaBHEHHE KOHHYECKOW MOBEPXHOCTH C | Y2

BepIMHON B Touke (4; 0; —3), W HanpassOmEH | 5

y?  z? [B3(x —4) + 4(z+ 3)]?

sto=t

+

X = = (x —4)?

9

Kputepun onieHuBaHus 1OMaIIHETO 3a1aHUSA

OnennBaeTcs KaXka0¢ 3aJlaHue B OTACIBHOCTH, IIO cnez[y}omeﬁ IIKaJIc:

Kpurepuu onennBanus

KoJ-Bo 0a1i10B

3a/ilaHue BBINOJIHEHO 6€3 OMMOO0K, NOJY4YeH MPaBUIbHBINA OTBET. 0,1 6amn
3amaHne BBIIOJHEHO C HE3HAYMTENbHBIMH ommOkamu, moxydeH | 0,05 Gamra
HEBEPHBIN OTBET. XOJI PEIICHHs] U METOJIMKA BEPHBI.

3ajaHre BBHITIOJIHEHO C TPYObIMHU OIMMOKaMU, OTBET HE MOJydeH, oo | 0 Gamios

IMOJIY4YCH HCBCpHBIfI OTBCT. XOI[ PEIICHUA U MCTOJJWKA HCBCPHEL.

OI_IGHI/IBaHI/Ie BBIITIOJTHCHHUS BCEX SaHaHHﬁZ

Kpurepun oueHuBanus KoiunuecrBo 0asi10B
pelIeHre BCceX 3a/1a4 BEPHOE M BHIOpAH PallMOHAJIbHBIN MyTh pEellIeHNUS; 4
peleHue 3a1a4 BEPHOE, HO BBIOpAaH HEPAITMOHAIBHBIA IyTh PEIICHUS 3
WJIA €CTh OJIMH — JIBa HEI0YETa;
3amaun penieHsl B OCHOBHOM BEpPHO, HO JIOMYIIEHa HErpyoOas ommoOKa 2
WIH JIBa — TPU HEJJOYETA;
XOJl pelleHus 3a/a4 U OTBET BEPHBIA, HO ObUIO JOMYLIEHO HECKOJIBKO 1
HErpyOBIX OIMHOOK;
MOJYyYeH HEBEPHBIM OTBET, CBS3aHHBIA C TPyOOH  OIIMUOKOM, 0
OTpaskarollel HeMOHUMaHue y4eOHOTO MaTepuana;
peleHue 3a7a4 OTCYTCTBYET ITOJIHOCTBIO MITU 3aIIMCAHO TOJIBKO 3a7aHue 0
IUIsl JAaHHOM 3aJjauyl U IIPUBEJECHHBIE 3alIMCU HE OTHOCSTCA K PELICHUIO
TAHHOM 3aJauu; UM €CJIM IPUBEJECH NPAaBUIIbHBIA OTBET, HO PELICHUE
OTCYTCTBYET.
Jlomannue 3aganus 7-9 TeKymue aTTecTalui.
Ne | Ne 3aganue Kurou
arT
1. |7 OCHOBHBIE TOHATHS W ONpEleNeHHs TeopuM | 3amucaTh ONpEAETICHUE OINbITa
BEPOATHOCTEH (OMBIT, COOBbITHE, KiIacCU(UKALMs | B TEOPUM  BEPOSTHOCTEH,
COOBITUH, NOJHASI IPyIIIa COOBITHIA) HNOHATUS ~ HUCXOJA  OIBITA,
OINpe/ielieHne  3JIEMEHTapHbIX
coOBITHUH, IPUBECTH
KIIaCCHU(PHUKAIUIO CcOOBITHI
(locToBEpHBIE, HEBO3MOXKHBIE,
CIIyJaiiHBIE).
2. |7 OCHOBHBIE TOHATHS W ONpENeNeHHs TeopHuH | 3amucaTh nencTBus c
BeposATHOCTe  (anreOpa  COOBITHH, CBOWCTBA | COOBITUSAMH, UCTIOJIB3YS
COOBITUH, OJTHASI TPyIIIa COOBITHIA) rpaguyeckue JarpamMmsl
Benna; HEePEUUCIIUTh u
3anucatb (GopMysbl  CBOMCTB




COOBITHI; JaTh OIpEAEICHHE
IOJTHOM TPYNIBI COOBITHHA C

JIBYMsI YCIIOBUSIMH B  BHJIE
dbopmyn co CJIOBECHBIM
OINHCAHUEM; 3anmcarhb
CBOMCTBO COOBITHIA,
00pa3yIomuX NOJHYIO TPYIIY.
OcHOBHBIE TIOHSITUA U OMNpPEACNICHUS TEOpUH | 3arucarthb onpeieIeHue
BEPOSATHOCTEH (4acToTa COOBITHS U €€ CBOMCTBA) 4acTOTHI coObITHS Kak

CIIy4allHO! BEJIMYMHBI, YKa3aTh
IIPU KAKUX YCJIOBHUAX 4YacCTOTA

TepsAeT  CBOM  CIy4alHBbIN
XapakTep, 3amucaTth CBOMCTBA
HJaCTOThI.

OCHOBHBIE YNCIIOBBIE XaPAKTEPUCTUKH CITyYalHbBIX
BEJINYUH

[lepeuncnuth U naTh
OIpeJIEIEeHNE OCHOBHBIX
YHUCIIOBBIX XapaKTEPUCTHK
MIOJIO’KEHUS 1 PACCEUBAHUS
CIy4YailHbIX BEJTUYHH.

MareMaTnyecKkoe OXUJaHNUE AUCKPETHON CIIy4aliHON
BEJINYUHBI ¥ €70 CBOMCTBA.

[ate onpenenenue
MaTEMAaTUYECKOr0 OKUJaHUS
JUCKPETHOU CIIy4aliHOU
BEIIMYMHBI, KaK HAYAJIbHOTO
MOMEHTa 1-To mopsiika.
3ammcath pacdeTHYIO GOpMYITy.
3anucath ¥ BBIBECTU CBOWCTBA
MaTEMAaTUYECKOTO OKUJaHUS
JIACKPETHOM CITy4YallHOU
BEJIMYMHBI.

HauanbHble MOMEHTBI TEOPUHU BEPOATHOCTEH 1A
HEMPEPHIBHBIX CITyYalHbIX BETUYHH.

Jate ompenenenne U 3amnucaTh
pacueTHble  (QOpMYIBl IS
BBIYHUCIICHUS HaYaJIbHBIX
MOMEHTOB HENPEPBIBHBIX
ClOydyalHbIX BenuuyuH. JlaTth
ompe/esieHue
MaTeMaTH4eCKOIro
HETPEPbIBHOMN CIIy4aHOU
BEJIMYMHBI KaKk HaydajJbHOTO
MOMEHTa 1-ro mopsjaka

OXHUOaHUA

HeHTpaJ'ILHLIe MOMCHTBI TCOPHUHU BepOHTHOCTeﬁ JJIA
JAUCKPCTHBIX CﬂyqaﬁHbIX BCINYHH.

I[aTB OIIPCACIICHUC U 3alluCaTb

pacueTHble  QopMmynabl Ui
BBIYHCIICHUS LEHTPAJIbHBIX
MOMEHTOB JMCKPETHBIX
ClIy4ailHbIX BenuuuH. JlaThb
OIIpeeIIeHUE JHCIIEpCUH
JUCKPETHOU CIIly4aiHO#

BCJIMYHNHBI KaK TCHTPAJIBHOT'O
MOMEHTa 2-TO TMopsJaKa.

HeHTpaJ'ILHLIC MOMCHTBI TCOpUU BepOHTHOCTeﬁ JJIA
HETIPCPBIBHBIX CHy‘I&ﬁHHX BCINYHH.

I[aTB ONPCACIICHHUEC U 3aIlMCaTh

pacueTHble  (QopMmynabl Ui
BBIYUCIICHUS LEHTPAJIbHBIX
MOMEHTOB HEIPEPBIBHBIX
ClIy4anHbIX BenuuuH. Jlatb




OIIpe/IeIICHUE JUCIIEpCUu
HEIPEPBIBHOU CIly4aiiHOM
BEJIMYMHBI KaK LEHTPAJIBHOTO
MOMEHTa 2-T0 MOPsJIKA.

9. Koppensimmonnass ~ cBsi3b  JABYX  JUCKpPeTHBIX | JlaTh  ompeneneHue  JIBYX
CITydaifHbIX BEJTUYUH KOPPEIUPOBAHHBIX CITyYaiiHBIX
BEJIMYHH. 3anucaTh
ONpPENEIICHUE M  PACUETHYIO
bopmyny JUTST
KOPPEJSIMOHHOTO  MOMEHTA
JIBYX JWCKPETHBIX CIyYailHBIX
BEJIMYHH. 3anucaTh
OTpENeNIeHue M  PACYETHYIO
bopmyny mnsa kosdduimeHTa
KOPPEJSAIUH IBYX JUCKPETHBIX
CITy9aliHbIX BEJIMYHMH. 3amucaTh
bopmyny CBSI3U MEXTY
KOPPEISAIIHOHHBIM MOMEHTOM U
K02 UIIMEHTOM KOPPEISIIH.
10. KoppensimonHnass cBsi3b  JIBYX HENpPephIBHBIX | JlaTh  ompejeneHue  JBYX
CITy9aiiHbIX BEJTUYHUH KOPPETUPOBAHHBIX CITyYalHBIX
BEJIWYVH. 3anucarb
OTpeNeNieHue M  PACUETHYIO
bopmyny TUTSt
KOPPEJSAIMOHHOTO  MOMEHTa
JIBYX HENpPEPHIBHBIX
CIIy4aHbIX BEJIUYHUH. 3alucaTh
OTpeNeNiecHue U  PACUETHYIO
bopmyny minsa kodddumenTta
KOppesuu JBYX
HENPEPBIBHBIX CITydaifHbIX
BEJIMYMH. 3amucaTh (Gopmyiny
CBS3U MEXIY
KOPPESAIUOHHBIM MOMEHTOM U
K02 PHUITMEHTOM KOPPETIAIIUN.
11. Ha JBYX ABTOMATUYECKUX CTaHKax 0.633
M3rOTaBJIMBAIOTCS OJMHAKOBBIE AeTaiu. M3BecTHO,
YTO MPOU3BOAUTEIBHOCTh IEPBOrO CTaHKa B JBa
pa3za Ooubllie, YeM BTOPOTO, U UYTO BEPOSTHOCTH
M3rOTOBJICHUS JETajdd BBICIIEr0 KayecTBa Ha
neppom paBHa 098, a wnHa BropoM 0.94.
N3roToBnenHsle 3a CMEHY Ha OOOUX CTaHKax HeE
paccopTUpOBaHHBIC JIETAIM OTIPABIICHBI Ha CKJIAI.
Onpenenutb BEPOSITHOCTH TOTO, YTO HAyraj B3siTas
CO CKJIaJia IeTalb U3rOTOBJIEHA HAa TIEPBOM CTAHKE U
OKa)KeTCs BBICIIETO KauecTBa.
12. Tpu snexkTpuyeckue JaMIOYKH BKJIIOYEHBI B IIETIH 0.936

nocienoBaTeabHo. BeposTHOCTH TOro, 4yTo OJHA
(;robast) mamMmovka NeperopuT, €Ciu HalpsKeHue B
LeNH TMPEeBbICUT HOMHUHaNbHOE, paBHa 0.6. Haiitu
BEpPOATHOCTH TOTO, YTO TpUd  TOBBIIICHHOM
HanpsHKEeHUU TOKa B 1IeTH He Oy/IeT.




B peMOHTHOM MacTepcKkOd MO CTaTUCTUYECKUM
JTaHHBIM B cpenHeM Ha 20 OCTAaHOBOK TOKapHOIO
ctanka npuxoautcs: 10 — 1as cmeHsl pe3ua, 3 — us-
32 HEHCIPAaBHOCTH  IpuBoAa, 2
HECBOEBPEMEHHOM MOJIayu 3aroToBKU. OcCTalbHbBIC
OCTAaHOBKM CTaHKa HPOUCXOAAT MO  JIPYTUM
npuunHaM. HaliTh BEpOATHOCTH OCTAaHOBKM CTaHKa
10 IPYIUM IpUYHHAM.

—Hn3-3a

0.25

[Ipennpusitue  umsroroBisier  95%  uspenuit
CTaHJAPTHBIX, IPUYEM U3 HUX 86% IepBOro copra.
Haiitm  BeposATHOCTH  TOro, YTO  CIIy4alHO
U3BJICYEHHOE U3JIEIINE OKAXKETCS U3/AEIUEM IIEPBOTO
copTa.

0,817

Nwmeercs ne maptum uzgenuit no 122 u § mryk,
NpUYeM B KaXKJIOM TapTUM OJHO  H3JEIHE,
OpakoBanHoe. JIBa wW3denus, B3SAThIE HAyraf,
MEPEOKEHBl BO BTOPYIO TMMAPTHIO, TOCJIE YEro
BBIOMpAETCsl Hayraj W3Jelie W3 BTOPOW MapTHU.
Onpenenuthb BEPOSITHOCTh W3BJICUCHHS
OpaKOBaHHOTO W31 U3 BTOPOU MApTHUU.

7160

Yro rakoe miotHocth | Px <X <x+Ax} = FE.(x+ Ax) —F,(x)
pacnpenenenus? Al,lcr_r,lo Ax Aljlcr_{lo Ax
Ax—0 Ax—0
= E.(0) = f(x)
310 npon3BoHAs OT GYHKIUHU PACTIPEETCHUS
KakoBo OCHOBHOE CBOMCTBO IUIOTHOCTH
pacnpeneneHus?

PacnpenenenneiMu mo 3akoHy Ilyaccona Moryr
OBITh:

moJlbKoO ()uCermele
Cﬂy'iaﬁHble 6eJIUYUHbL

3akoHoM pacnpeneneHus [lyaccona Ha3bpIBaeTCs psin
pacnpeseneHus Clly4aiiHOM BEJINYMHBI,
BEPOSITHOCTH MOSIBIIEHUSI KOTOPOU ONIPEAETSIOTCS 10

dhopmyie:

m

a
PX=m)=—e™ @
m!

Urpanpras kocte momopomena 10 pa3. Haiitu
HaMBEPOSTHEHIIEe YUCIIO K BBIMAACHUIH CIUHUIIBI B
3TOM Cllydya€ ¥ BEPOSITHOCTh TOTO, YTO €IWHUIIA
BhImazeT K pas

Yucio HE3aBUCHMBIX
MOBTOPHBIX ombiToB N = 10.
CoOpiTHE A - BBIIAIEHUE
CIMHUIIBI npu OJIHOM
noxopaceiBannu, P=P(A) =1/6,
g=1-p=5/6. CocraBisieMm
JIBOMHOE HEPAaBEHCTBO:

1
6(10+1)—1Sk

1
<-(10
<2
+ 1), oTKya
Z <k<1 Z Orcroga craenyer,
gyto k=1. Ilo dopmyne

bepnymiu Haxoaum




Pos@) =ty (D) () =
0,323

Kpurepun onieHuBaHus 10MaiHero 3a1aHus

Kpurepuu oueHuBanus KoimnuecTBo
0as10B
OTBeTsl Ha BONPOCHI, pELIEHUWE BCEX 3aJad BEpPHOE M BBIOpaH 4
palMOHAIbHBIN MTyTh PEIICHUS;
OTBeTbl Ha BOMPOCHL, pEIICHHE 3aJad BepHOE, HO BHIOpaH 3
HEpalMOHAIbHbIN MYTh PELICHMs] UJIU €CTh OJIMH — JIBA HEJ0YETA,
OTBeThI Ha BOMPOCHI U 33/1a4H PEIIeHbl B OCHOBHOM BEPHO, HO JOMYIIEHA 2
HerpyOasi omuOKa WiK Ba — TPH HEJJOUETA;
OTBeThl Ha BONIPOCHI HEMOJHbIE, X0/ PELIEHUS 3a/1a4 U OTBET BEPHBIN, HO 1
ObLIO JOMYIIEHO HECKOJIBKO HErPYObIX OIIMOO0K;
OTBeThl Ha BOIPOCHl HEBEPHBIE, MOJIYYE€H HEBEPHBIN OTBET, CBSI3aHHBIN C 0
rpy0o# olMOKOM, OTpaXkarollell HENOHMMaHue yueOHOTro MaTepuaa,
OTBeThl Ha BOMPOCH! HE JIaHbl, PELIEHUE 33/1a4 OTCYTCTBYET MOJHOCTHIO 0

WJIn 3alluCaHO TOJIbKO 3aJaHuc IJid HaHHOﬁ 3aJa4u U IMPUBCIACHHBIC
3aIIMCHU HE OTHOCATCA K PCUHICHUTIO JIaHHOﬁ 3aaa4u; U €CJIM MPUBCICH

MIpaBUJIbHBIN OTBET, HO pEUIEHHE OTCYTCTBYET.

2.5 3agaHus 1715 TpaKTUUECKUX 3aHATHH (1 TeKyIast aTTecTalus)

3anuIlnTe PEIIeHUE U OTBET

No 3aganue Kurou

1. | Pemmts cucremy ypaBHeHui metonom ['aycca X1 =1,x,=x3+3;
21 +x, —xX3 =5 x3; €ER

Xy + 2x, +2x3 = =5
7x1 +x, —x3 =10

2. | Pemmute cucremy ypaBHeHmii MerojgoMm [aycca | Cucrema HECOBMECTHA
X1+ x,+x3=2
3x1 +2x, + 2x3 =1
4x, +3x,—3x3 =4

3. | Pemuth cucremy ypaBHeHuit meromom Iaycca | x; = —1;x, = 3;
3x1 +2x, +x3=5
X1 +x,—x3=0
4x, — x5, +5x3 =3

4. | Pemuth cucteMy ypaBHEHUH, UCNONb3ys hopmyibl | X=-3; y=0; z=2

Kpamepa
3x+2y=-9
x+3z=3
y—2z=-—4

5. | Pemnth cucremy ypaBHeHHil MeTomoM oOpartHoil | X=3; y=-1; z=2
MaTpHIIBI




xX—=2y+z=7

{2x+y—32=—1
3x—3y+2z=16

6. | Pemmnth cucTeMy ypaBHEHHI METOJOM OOpaTHOI 25 66
MaTpHIbI X1 =531 %2 = 530
x—3y+z=-7 12
{2x+y—22=4 X3 =53
—2x+2y—3z=2
7. | Pemuth cucteMy ypaBHEHUH, UCNIOB3YS popMysl | x; = —1,5;x, = 7,5;
Kpamepa X3 =9,5
xX+2y—z=4
{ x3—y+2z=7
—x+3y—2z=5
8. | Pemmre cucremy meronom ["aycca (2;2;-1)
4x; +x,+5x3=5
{le + x, + 2x3 = 10
31— X, +x3=3
9. | Pemute cucremy metoom ["aycca (0;-3;3; 1)
2x1+x; — X3+ 2x, = —4
2xq +3x, —3x3 +4x, = —14
8xy +3xy +2x3 +2x, = —1
8x; + 5x, + x3 + 5x, = =7
10.| Pemure cucremy metonom ["aycca (3;-2;1;0)
2X1 +x3+ x4 =7
31 — X, +2x3 —x, =13
6xy +4x, —x3+3x, =9
X1 — Xy +2x3—x4=7
11. 2 7 3 by =1
Jana matpuna A=|3 9 4
1 5 3
JloKkaxuTe, uTO OHA UMEeT 0OpaTHyIO MaTpuiy A
U HAUJIUTE DJIEMEHT bg’ MaTpUIIbI AL, crosimmii B
TPETbel CTPOKE U BTOPOM CTOJIOIIE.
12.| Haiinure panr matpuibl A rang A=3
1 2 -1 4 1
A=12 5 3 3 4
4 11 6 1 10
512 5 10 9
13.| Haiinure Te 3HaueHHs napameTpa P, €CIU OHHU | cmpoku  mampuyvl A JIuUHEUHO
CYIIECTBYIOT, MPU KOTOPBIX CTPOKH MaTpulibl A | 3asucumvl npup = 7
JTUHEIHO 3aBUCHUMBI.
31 2 5
A=|1 -3 4 1
15 -3 14 17
5 =510 P
14.| Haiinure TO 3HaYeHHe mapameTpa P, Ipu KOTopoM | p=0

paHr MaTpuibl A paBeH TpeM.




1 2 -2 3 4
A=13 7 -3 52
2 -1 2 34
3 18 =12 7 P
15.| Haiigure (a, b), ecnua =2p +3r,b=3p -, |p| =4, | 56
2
|r| = 21 (p,T') :ET[
16.| Haiinure |a], ecnu a=4p + 1, (p,7 = 45, 45
pl=v2 =4
17.| Beraucnure |[a, b]|, ecm a = 2p+ 3r, 88
b=3p-r, [p| =4, [f|=2V2, (5,7) = 135’
18.| Janbl koopawHATHI BepmIMH TpeyronbHuka ABC: 3 VE
A(l; =2; 1), BO; =3; 2), C(2; 0; 1). Hatinure | AH = |=, § = —
iomaab Tpeyroyibinka ABC u qimnHy ero BBICOTHI 7 2
AH.
19.| Tpeyronbnass  mmpamuma  ABCD:  3azgana | a) 3;
KOOpAWHATAMH CBOMX BEPIIUH: 6) 25
A(=5;1; 1), BO; =2; =2), C(1; —1; —3), 57
D=(-1;~4;-1). 6) ?:
Boruncnute: a) o0bem V 3T0i nupamuibl; 5v6
0) nuHy ee BoIcOThl CH; e
B) KOCHHYC yria o Mexay pedpamu AB u AD,;
F) HpABAD
20.| B tpeyronbuuke ABC cropona BC pasnenena na | AB = 2a —Db;
4eThIpe paBHbIC YacT ToukaMu M1, Mz, Ms, Takum | BC = 4(b — a);
odpazom uro BM: = MiMz = MoMs = MsC. Jlano, | A — 3p _ 94
yro AM1 = a, AM2 = b. Bripasure uepe3 a u b '
BekTopsl AB, BC, AC.
21.| 3anumure oOmree ypaBHEHHUE npsimoi, | 4X —y+2=0

npoxozsmieit uepes Touxy Mo(1; 6) u oTcekaromeit
OT BTOPOTO KOOPAWHATHOTO YTrja TPEYrOJbHUK
mwromaneo S = 0,5,

22.

Haiinure npoekuuto touku P(6; 0) ma mpsimyro L,
3aJJaHHYIO YpaBHEHUEM

4x — 3y + 1 = (. Haiinure TOUKy S, CHMMETPUYHYIO
touke P(6; 0) oTHOCHUTENBHO ATO# MPSMOKi

002; 3),8(-2;6)

23.

[Iycts nuHenHsbIi onepatop A: R2 — R2 sBuseTcs:
a) orepaTopoM MPOESKTUPOBAHUS HA IPSIMYIO Y = 2X;

0) omepaTopoM 3epKaTLHOTO OTPAKEHUS OT MPSAMOI
y = 2X.
Haitgure mMaTpuipl 3TUX JTUHEWHBIX ONEPATOPOB B

Oasuce {i, j}. Vkaxkure CcOOCTBEHHBIE 4YHCIA H
COOCTBEHHBIE BEKTOPHI OTHX OIEPATOPOB

a) ,1;0,a(2;-1),a(1; 2);

ull N Ul
U] D U N

a — J1b60e YUCI0

55
4 3
55
a — Jrb0e YUCa0

6) L =1,a(1;2), a(2; —1);

24,

3anumuTe ypaBHEHHWE IUIOCKOCTH, HPOXOSIIeH
4epe3 TOUKy

4x—3y+2z—-16=0.




Mo(1; —2; 3) nepneHaukyasipHo Bektopy N(4; —3;
2)

25.| 3anuumuTe nNapaMeTpPUYECKUe U KAHOHUYECKHE x = —5¢t, y—2
ypaBHEHUS PSIMOHA, 3a/laHHOM obmmmu | 1y = 3t + 2, — =
— 5 3
YPaBHEHUSAM z=1t+10,
Fx+3y+z—16=o _z—10
x+2y —z+6=0 1
26.| Haiiqure Ttouky Mo mepeceuenust mnpsimoit | Mo(4, —1; 7).
x =3t —2,
{y = -2t +3,
z=4t—1,
U TUIOCKOCTH X + 2y + 4z — 30 =0
27.| Haliqure ~ KoopAawHAThl  BekTopa  HopMmamu | (I; —10; —17).

IJIOCKOCTH, TPOXOSIIEN uepe3 MepHeHIuKyasp K
MJI0CKOCTH

4x — 3y + 2z — 3 = 0, onyueHHslid u3 Touku P(1;
—5; 3), u Touky Mo(2; 7, —4).

28.

Jlana cuctema JTMHENHBIX OJTHOPOIHBIX YPaBHEHUMN
2x1 +4xy —x3 —3x4 +3x5 =0,
—5x1 — 2%, + 3x3+ x4, + 7x5 = 0,
—4x; + 8x, + 8x3 — 7x, + 23x5 = 0,
13x; + 18x, — 7x3 — 13x4 + 5x5 = 0.

HOKa)KI/ITe, 4YTO 3Ta CHUCTEMa MMCECT HCTPUBHUAIBHOC
pelieHue. 3anuImuTe ee olliee pelieHrue M Kakyro-

HUOYb PyHIAMEHTATBHYIO CHCTEMY PEIICHUM.

x1 = —10x, + 8x, — 16xs,
{x3 = —16x, + 13x, — 20x5,
(—10; 1; —16; 0; 0), (8; 0; 13; 1; 0),
(—16;0;—-29; 0; 1).

29.

Jlokaxkute, 4TO CyIIECTBYeT €AMHCTBEHHas Iapa
yucel P U (] TAKKUX, YTO JaHHAsI CUCTEMa ypaBHEHUMN
nMeeT (yHIAMEHTAIbHYI0 CHUCTEMY U3 JABYX
pewennii. Halinure 5tv uncia p u

X+ 3x, —x3+5x, =0,

31 —X; —x3+x4 =0,

2x1 +x, —x3+3x, =0,

14x, — 3x, + px3 +qx, = 0.

p=-54q=

30.

HekosutnHeapHbie BEKTOPbI & U D OTIOXKEHBI OT
onHou Touku A. Halimute kakoi-HUOYIb BEKTOP
AD, HampaBiIeHHBII 10 OUCCEKTpUCE yIiia MEXIy
BekTOpaMu a u b

AD=AG%+£O

31.

Hano, uro a = 4p+ 39+ 4r,
b = 8p+aq+pr;
rae P, §, r — TpPOU3BOJbHBIE HEKOJUTMHEAPHBIC

BekTopbl. [logbepure ymcina o W f Tak, 4TOOBI
BEKTOPHI @ 1 D OBLTH KOJTMHEAPHBI.

a=6 =8

32.

Kakue YI'JIbL o6pa3yeT C OCAMHU KOOPANHAT BEKTOP

a)a=(-3;0;V3),6)b=(-1;1;V2)?

a) 1507; 90°; 60°;
0) 1207; 60°; 45°.

33.

Crenyrouye KBaJpaTuuHble (OpMbI MPHUBEIUTE K
TJIaBHBIM ocsiM. HaliinTe opToroHaiabHyr0 MaTpuIly
Q, OCYIIECTBIAIOUIYIO MEPEX0] K KAHOHUYECKOMY
BU]LY.

a) B=—-2x2+6y2+3z%,




a) B(x, x) = x> — 6xy + 2xz + y* — 2yz + 57,
6) B(x, X) = 5x? — 4xy — 8xz + 2y? + 4yz + 57°

_1 1 2 -
V2 W2
*1 1 1 2 x
nl=l— -——= = .
||V Ve Ve M
1 1 1
V3 V3 V3
6) B=x? + 10y + z{,
_0 2 1_
N V5 4B
1 2 1 21 1*
y = — — —
7 3 3 73 ljz'l
5 2 4
13V5 3v5 35

34.

IMyctb X = (X1, X2, X3) — MPOU3BOJIBHBIA BEKTOP M3
Rs, 4 u B: R3 — Rs — nuHEWHBIE OlEepaTophI,
OTIPEICTICHHBIC COOTHOIICHUSMHU:

Ax = (X2 + 2X3, 2X1+ X3, X1 + 2X2);
Bx = (X2 — X3, X1 — x3, X1 — x2).
Haitmme:

a) Mmarpuiel omepatopoB A u B oTHOCHTENBHO
KAaHOHWYECKOro 0asznca e1=(1;0; 0), e2 = (0;
1;0), e3=(0; 0; 1);

0) BekTopsl Ac, Be, A(Bc), B(Ac), tie ¢ = (2; 4, —3),
IBYMsi crioco0amMH, HCHOJB3ysS W HE HCIOIb3YS
MOHATHE MATPHIIBI JMHEHHOTO OIlepaTtopa

A(Bc) = (1; 12; 17);
B(Ac) = (-9, —12; —3).

35.

Jluneninpnii onepatop A aeiictByeT B R3 — R3 1o
3aKOHY

Ax = (—5x1 — 2x2 — 6x3, 4X1 + Txo + 18X3, —2x2 —
5x3).

Haiiqure wmarpuiy A 3Toro omeparopa B
KaHOHWYEeCKOM Oasuce. JlOKaKUTe, YTO BEKTOP
x(—2;—1;1) sBnseTcs COOCTBEHHBIM JIJII MaTpPHUIIbI
A. Haiinure cOOCTBEHHOE YHCJIIO o,
COOTBETCTBYIOIIEE BeKTOpy X. Haliaure npyrue
cOOCTBEHHBIE YKCIIa, OTIIMYHBIE OT Ao. Haiigure Bce
COOCTBEHHBIC BEKTOPBI MATpHUIlbl A M ciaenaite
MIPOBEPKY.

cobcmeennvie yucia —3; 1; —1.

36.

Haitnute ypaBHEHHE LUIAH IPUIECKON
IIOBCPXHOCTHU, HaIIpaBJIAIOIIAA KOTOpOﬁ JaHa
y y x =y?+2z*
CHUCTEMOU YPpaBHCHUU 2 , a
x =2z

oOpasyromue e€ MNeprneHAuKYISApPHbl IJIOCKOCTH
HaIIpaBIIAOLLEH.

(z+2X)?>—10(z+ 2x) + 25 =0

37.

CocraBUTh ypaBHEHHE KOHYCA, BEPUIMHA KOTOPOTO
HaxoauTcst B Touke Mo(—3; 0; 0), a HanpaBmstoias
3a/1aHa YpaBHEHUSIMHU
{sz +6y2—2z=0
x+y+z=1

3[(x +3) — 3y — 3z]% + 96y? — 4z[(x +
3)+y+2z]=0.




38.

Jlana xpuBas
3x2+10xy + 3y —2x — 14y — 13 =0

OTHOCHUTEIIBHO IIPaBOM  JIEKapTOBOW  CHCTEMBI
koopauHat. Jlokaxure, 4YTro 3Ta KpuUBas —
runepbona.  Haiiaure e€  pelcCTBHUTENbHYIO,

MHHMYIO [IOJIyOCH U LIEHTP CUMMETPUHU. 3alUILINTE
ypaBHeHue ¢oxanpHoi ocu. [loctpoiite maHHyIO
rUIepooI

a=1,0b=2 012 -1),x-y-3=0.

39.

3anuiuTe ypaBHEHHE cepbl C LEHTPOM B TOUKE
C(3; —5; —2), xacaromieics mIoCKOCTH

2x—y—3z+11=0.

(x— 37+ +5)7+ (2 +27=56

40.

Jlokaxure, 4TO ypaBHEHHE

X2 + y2 + 6x — 10y = 11 ompesienseT OKpyKHOCTb.
Haiigure e€ uentp u paguyc. 3aummnTe ypaBHeHUE
KacaTeJIbHOU K 3TOH OKPY>KHOCTH B ToUke Mo(0; —1)

C(-3;5),R=+45x—-2y—2=0.

41.

Jlokaxxure, 4TO ypaBHEHHE

X2+ y? + 72 + 2x + 4y — 8z + 2 = 0 onpenenser
chepy, HalauTe €€ IEHTP, PAAUYC ¥ ypaBHEHHE
KacaTeJIbHOM TIOoCKOCTH B Touke Mo(2; 1; 5).

C(-1;-2;4),
R=+419,3x+3y+z—-14=0

42.

2x—y+z—-1=0
X+y—-z+1=0
u Touky M(2,1,1) mpoBecTu MIOCKOCTh

UYepes npsamyro {

x—2y+2z-2=0

3amaHus U1 TPaKTUUECKUX 3aHATHH 2,3 TeKyIlHe aTTeCTaIUH.

3anuIlInTe PElICHUE U OTBET

Ne Ne 3aganue OtBer
/11 Bap
1 Haiitu nipenensl, He KCIOJIB3YS TTpaBwIio Jlonurans
1 . 2x*+5%° -3 2
m 5
x>0 5x* —2%° —4X S
2 X x—2 1
lim ———
o1 2x° —X—1
3 . 1-cos10x 50
lim ———
x—0 X
4 fim Y2x+3-1 4
x>1 5+ X -2
5 . 10x% +x-1 0
im———
X—>0 X— 2
6 - 8x*-4x?-2 0
lim ———
x>»10X" —2X° —3X
7 . 01x*+x-1 o
im——
X—>0 X — 2
2 HaiiTu nipenensl, ncnosb3ys BTOpoi 3ameuaTenbHblil | OTBeT
peaelL.




1 _(3x— 2]“‘1 16
lim 3
xoo\ 3X + 4
2 - (x- 2)“ e’
lim| —
x—\ X +3
3 . 2x—4jx‘2 e
lim
x—o\ 2X +1
4 (X jx e
lim| —
x—o| X 41
x2 -1
> _(x? —1} €
lim| —;
X—0 X
HaiiTu 3Hauenne npon3BoJHON (PyHKIIMU B TOUKE OtBer
X, =1
1 y = 10 « =0 0
Yxt 10 "
2 y =%/cos xe ™, x; =0 2
3
3 4
3y= 5 %o = 0
sin® =
X
4 8 -8
y =, X0 =1
Ux? +2x-1
5 . 4
y=Xv4-x° +4arcsm§ , X, =0
6 ,(3 3 0
y=arctg| cos’| — ||, X, =—
X T
7 (1—sin 2x] -4
y=In|—— |, X, =7
1+sin 2x
VYkazaTe 00J1acTh onpeeneHus pyHKIUu OtBer
. PN 24 =1, 17 = yP
xﬂ __}’2
2 }" — 53x+1 _1 _l_ o0
3?
3 y =5 =5 (o035 || V53 )
4 y= 31 (—co; e0)
5 12 [0;16)w (16; )
Y= i/_— 1
6 _}’:‘Illx +1 (—DD,GD)
Haiitu nmpousBoanyo GyHKIMM OtBer

1

y = xfxifx




2 47 14
2x =17 (2x-7)
3 v =cos(5x* +2) —20x sin(5x" +2)
4 ¥ =(3e"+X)- cosx (32" +1) - cosx — (32" + x) - sinx
5 y=xg" —¢g xe’
6 H H
f[x)—ln[2+;] P P

3aI[aHI/ISI AJI IPAKTUYCCKUX 3aHATUN 4 TCKYyIIas aTTcCTausl.

3anuuuTe perieHue U OTBET

6

Haiitn narerpan OtBeTr
1 +1 1 2
jhdx Eln[x +1)+arctgx+C
2 I+9 1, |2 X
—1 9|+ 3arctg—+
-[x2+9dx 2n|.ac: + |+ arcg3+
3 4
J3#+5x) ax ss(3+5:) +C
4 -[ln xdx llnzx‘l' o
x 2
5 v 1
-~ ——etg|2x+5)+
-[sing(2x+5) ECE[ x+3)
6 3dt 3
TS Eln|if|+t:*

3amaHus U1 TPaKTUUECKUX 3aHATHM 5 TeKyIlas aTTecTaius.

3anumure PEIICHUC 1 OTBET

7

BeramcianTs: OTBer

1 BrerauciauTs miomanb GUrypsl,
OTPAHUYCHHOM JTUHHSIMH 16/3
y=4-x,y=0,x=0

2 BrerauciauTs miomanb GUrypsl,
OTPaHMYCHHOM JTUHHSIMH 8/3
y=x2,y=0,x=2

3 Boruncnuth miiomaas GUrypsl,
OTPaHMYCHHOM JTUHHSIMH 16/3
y=x2,y=4,x=0

4 BBIYHUCIIUTH IUIOIIAAb ¢burypsl,

OTpPaHHYEHHOU KPUBBIMHU: 2

y=3vx, x=1, y=0.

5 Brrancants 00BeEM Tena 32

Vox, 00pa30BaHHOTO BPALIEHUEM BOKPYT
ocu (0),¢ (burypsl, orpaHU4eHHON
muHEAME: Y = 3 X - X4, y=0.

5
Brprunciute 3HaueHue =V,
T




Berancnuth o0BeM Tena
Vox, 00pa30BaHHOTO BPAIICHUEM BOKPYT
ocH (0),¢ ¢burypsl, orpaHu4eHHON

muHuAMH: Y = 4 CoS X, 0 <X < %

5
Beruucnute 3Hauenue =V,
T

BerurcnuTe HECOOCTBEHHBIM HWHTETpa
WM YCTAHOBUTHb €ro pacxoguMOCTh

f:oo In(x)dx

pacxoauTcst

3anumuTe penieHue U OTBET

3aIIaHI/ISI AJI IPAKTUYCCKUX 3aHATHH 6 TCKYIas aTTCCTaluAl.

8 Hccnenyiite cxoamMocTs psija OtBeTr
1 = 41 -1 CXOJIUTCS
Zﬂ +1 +10
2 1 1 1 pacxoaurcs
1+ =+—4=+_. +—4+.
2B Nn
3 el CXOIUTCS
1—l+l—l+_ +|: ) +.
2 3 4 #
4 w 1 pacxoauTcs
;(n+3)(n+5)
5 B 11 +|:_1)=“+1 . CXOIUTCS
EFE W
6 1 1z 1z nl pacxoauTcs
— ettt
1010 10 10
7 2 o o o pacxoauTcs
+ + +...+ +.
1000 2000 3000 1000

Kpurepuu onieHrBaHUS MPAKTUYECKUX 3aHATUI

OrneHnBaeTCs KaXa0€ 3aJjaHue B OTJEIBLHOCTH, 10 CJICAYIOMICH MIKae:

Kputepuu onienrBanus

Kou-Bo 6ayuioB

3ajaHne BBINIOJHEHO Oe3 OImMOOK, BBIOpaH palMOHAIBHBIA TyTh | 1 Gamn
pelieHusl, TOJy4eH MPAaBUIbHBIA OTBET.

3aﬂaHI/Ie BBIIIOJIHCEHO C HC3HAYHUTCIIbHBIMU OIJ_II/I6KaMI/I, MOJIy4YCH 0,5 Oamna
HeBepHHﬁ OoTBeT. X0 pEeICHUA U MCTOAMKA BCPHBI.

BanaHHe BBIITOJIHCHO C I‘p}I6BIMI/I OIJ_II/I6KaMI/I, OTBCT HC IIOJIYYCH, 160 | 0 6autoB

IIOJIY4YCH HeBepHHﬁ OTBET. X0/ PCUICHUA U MCTOAMKA HCBCPHEI.




3. OLleHOYHbIE CpEACTBA JUIsl TMPOBEACHHUS MPOMEXKYTOUHOIO KOHTPOJIS

(MpoMeXyTOYHOW aTTECTAll1H)

Cemectp Bun Bua KOHTPOIBHOTO MEPONIPUATHUS bannpHbIE
IIPOMEKYTOYHOU OLICHKHU
aTTecTaluu
1,2,3 OK3amMeH TecToBble 3amanus 20
KommnekcHoe  3amanme  (3x3ameHannoHHbie | 30
BOIIPOCHI, IPAKTUUECKOE 3a/1aHNUE)

3.1. TectoBbIe 3a1aHUSA

TectoBble 3aaHUsl MPOMEXKYTOUHOM aTTeCTallMM MPEICTaBISAIOT CcoO0M
COBOKYITHOCTb TECTOBBIX BOIIPOCOB TEKYIIET0 KOHTPOJIS (TECTUPOBAHMS ).

3.2 KomuiekcHoe 3amanue (OuieT)
KommuiekcHoe 3a1aHne COCTOUT U3 2 BOIIPOCOB TEOPETHUUECKOT O XapakTepa 1
OJIHOM IIpaKTU4YECKOM 3anauu. [lepBbli ¥ BTOPOM BONPOC — TEOPETUUECKUM,
HaIIpAaBJICHHBIM HA MNPOBEPKY 3HaHUU. [IpakTMyeckoe 3azaHue HANpaBICHO Ha
IPOBEPKY NOHUMAHHUS B3AUMOCBSA3U TEOPUU U IPAKTUKH.

3.2.1 Bompochl Ha 3K3aMeHe

Bompocs! k sk3ameny. 1 cemectp (1 [1A)

Ne Tun Bonpoca Bonpoc Kitou (mnan) x oTBETY
1. Teopernueckuit [Tonsatue wmarpunel. OcHoBHbIE | Kmaccudukamms MAaTpHIl,
omepanuy HaJl MaTpULAMU M HX | CJIOKEHHE MAaTpUll, YMHOXXEHHE
cBoiicTBa. briouHble MaTpHILIbL. MaTpULIbl Ha YHWCJIO, BBIYUTAHHE
MaTpHIl, TPaHCIIOHUPOBAHUE,
CBOMCTBaA ornepanun Haq
MaTpPUIIAMH.
2. Teopernueckuit [Tonsitue onpenenutens. | OnpeneneHus, bopMyITHI.
Onpenenurenyt n-ro  nopsnaka. | OnpenenuTenu BTOPOro U TPETHETO
Munopet u  anreOpanueckue | mopsiakoB. OCHOBHBIE —CBOMCTBA
JIOTIOJTHEHUSI. Paznoxenue | onpenenureneii. Teopembr  (0e3
OTpEeNeNuTeNsl 1O  JJIEMEHTaM | JOKa3aTelbCTBA). Boruncnenue
1000 CTPOKU WIIH CTOJIOIIA. OTIpeIeITUTENS METOJIOM
MPUBEJICHUS K TPEYTOJIbHOMY BH]Y.
3. TeopeTrnueckuii [Tonsitue obpatHOi  MaTpuubl. | OnpeneneHue 0OpaTHOW MaTPUIIBL
Teopema o  cymecrBoBanuu | [Ipucoenunennas MaTpH1Ia.
obpatHoit martpunel.  CriocoOsl | Teopema 0 CYIIECTBOBAaHUHU
BBIUMCIICHHUS 0OpaTHOM MaTpullbl. | oOpaTHOM  Matpuibl.  CBoilicTBa
obpatHoit Matpuisl. Haxoxxnenue
obOpaTHOM MaTpPHUIIbI yepes
MPUCOEIUHEHHYIO  MaTpully U
METOJIOM 3JI€MEHTapHBIX
npeoOpa3oBaHuil.
4. Teopernueckuit OnHoponHast cuctema JHHEHHbIX | OnpeneneHue. dopmynupoBKa

YpaBHEHUM. Teopema 0
HETPUBUAIBHOM  COBMECTHOCTH
oOmield  cucTeMbl  JIMHEHHBIX

OJIHOPOJIHBIX YPaBHEHUMH.

TEOpeMbI ¢ 000CHOBaHUEM




o. Teopernueckuit [lonstne Bextopa. Jlunelinele | Onpenenenus. Onepanuu Hax
onepanuu Haj BEKTOPAMHU. | BEKTOpaMH (CII0KEHUE, YMHOKEHUE
JIunelinas 3aBUCUMOCTb U | BEKTOpPa Ha YKCJIO, PA3HOCTH JABYX
HE3aBUCUMOCTh CUCTEMBI | BEKTOPOB).

BEKTOPOB.

6. Teoperuueckuit Koopaunats! Bektopa. [lekaproBa | Onpenenenusi. Teopema o
IPSIMOYTOJIbHAS cUCTEMa | KOOpAMHATaX BEKTOPA C
KoopauHar. KoopauHaTtel  TOYKH. | TOKa3aTeslbCTBOM. Teopema o
[Ipoeknuss BeKTOpa Ha OCh U €€ | IPOEKIUSAX CyMMbl BEKTOPOB U
CBONCTBA. IIPOM3BEJICHUS BEKTOPA HA YUCJIO.

1. TeopeTrnueckuit CkansipHoe npousBenenue | Onpenenenusi. opmyibl. BeiBojg
BeKTOpoB. ['eomerpuueckue U | GopMyIbl BEIpaXKEHUS CKaJIIPHOTO
anredpanveckue CBONCTBa IIPOU3BEICHNUS Yepe3 JeKapTOBbIE
CKIIIPHOTO MIPOU3BENICHUS. | KOOPIUHATBHI.

Beipaxenue CKQJISIPHOTO
MPOU3BEACHUS B  JEKapTOBBIX
KOOpAWHATaXx.

8. Teopernueckuit BextopHoe mnpoussenenue aByx | Onpenenenusi. Dopmynsl. BeiBon
BEeKTOpoB. ['eoMmerpuueckue U | GOpMyibl BBIPAXKEHHUS] BEKTOPHOTO
anrebpanveckue CBOWCTBA | IPOU3BEJICHUs Yepe3 IEKapTOBBIE
BEKTOPHOTO MIPOU3BENIEHUS. | KOOPIUHATHI.

Beipaxenue BEKTOPHOT'O
MPOU3BEACHUS B  JE€KapTOBBIX
KOOpAMHATaXx.

9. Teopernuecknit CwmemranHoe npousBeneHue tpex | Onpenenenus. @opmynsl.  BbeiBog
BEKTOPOB U  €ro  CBOicTBa. | pOpPMYiIbl BHIPAKEHUS CMEIIAHHOTO
Bripaxenue BEKTOPHOTO U | IPOU3BEICHUS 4Yepe3 JEeKapTOBbIE
CMELIAHHOTO IPOM3BEIEHUSA B | KOOPAUHATHI.

JIEKapTOBBIX KOOpANHATAX.

10. | Teopernueckwuit Jluneiinoe npoctpancTBo. | OnpenencHusi. opMyIbI.
PasmepHOCTB MIPOCTPAHCTBA.
bazuc. KoopauHaTel BeKTOpa.

11. | Teopernueckuit Jluneitnbie npeoOpazoBanus. | Onpenenenus. Dopmynsl. BbeiBog
CBs3b JUHEHHOTO | (HOpPMYIIbI CBSI3U KOOpAWHAT
npeoOpa3oBaHusg C MaTpULIAMU. | BEKTOpa MOCIe Mpeodpa3oBaHus
Koopaunatsl  BekTOopa  mocie
npeoOpa3oBaHMs.

12. | Teoperuueckuit XapakTepucTuuecKue KopHu | OnpeneneHusl. [Ipumepsl
MaTpULbI u coOcTBeHHBIE | MpeoOpa3oBaHusi, KOTOPbIE HUMEIOT
3HAYEHMS JUHEWHOTO | U HE  HUMEIT  COOCTBEHHBIX
npeoOpa3oBaHuUsL. 3HAYECHUU

13. | Teoperuueckuit VYpaBuenue  guHMuM  nepBoro | OmpeneneHus U GopMyIbl.
nopsiika Ha 1iockoctu. [lonstue
00 ypaBHEHUU JIMHUU TIEPBOTO
nopsaka.  OOmiee  ypaBHEHHE
OpsIMON. YpaBHEHUE MPSAMOU B
OTpe3Kax. Kanonunueckoe
YpaBHEHUE NPSIMOH.

14. | Teopernueckuit IIpsmas c yrnoBbM | Onpenenenue.  Dopmyibl JUISL
ko3 duumeHToM. Yroa Mexay | BHIYMCICHUS yria u
MPSIMBIMHU. HopMupoBanHO€ | HOPMHPOBAHHOTO YpaBHEHUS.

YpaBHEHUE NPSIMOH.




15. | Teopernueckuit [onsitue 006 ypaBHenuu nunuu u | Onpenenenus. @opmyssi
[IOBEPXHOCTH B IPOCTPAHCTBE. | MWIMHAPUYECKON U KOHUYECKON
Hunusapuyeckue W KOHUYECKUE | TOBEPXHOCTEU
ITOBEPXHOCTH.

16. | Teopernueckuit | OOmiee ypaBHeHHE IUIOCKOCTH. | OmpeneneHust U (GOPMyIbI.

Henonnele ypaBHEHUS IUIOCKOCTH.
YPaBHEHHETIIOCKOCTH B OTPE3KaX.
HopmupoBannoe YpaBHEHHE
iockoctu. [lpuBenenue o6riero
ypaBHEHUS IJIOCKOCTH K
HOPMUPOBAHHOMY BHJLY.

17. | Teoperuueckuit Hopmaneneiii  Bekrtop.  Yrous | Onpenenenust 1 GopMyJibl.
MEXKIy IUIOCKOCTAMH. YCIOBUE
napajyieIbHOCTH "
MEePIEeHIUKYISIPHOCTH
miockocted. OTKIOHEHHE TOYKHU
OT IUIOCKOCTH. Ilydkm u CBA3KH
IIJIOCKOCTEM.

18. | Teopernueckuit [Ipsmas nuHMs B mpoctpaHcTBe. | OnpeneneHus U GopMyIIbl.
Paznuunsie BU/IBI 3aJlaHus
NpsIMOM. YTOJI MEXKTy NPSIMBIMH B
MIPOCTPAHCTBE. Ycnosue
napajyieIbHOCTH "

MEPHEeHIUKYIIPHOCTH TPSIMbIX B
MIPOCTPAHCTBE.

19. | Teopernueckwuit Kpussie BtOporo mopsinka Ha | OnpeneneHus. ['paduxu KpuBBIX
IJTIOCKOCTH. Kanonuueckue | Broporo  mopsaka.  YpaBHEHHE
ypaBHEHHUS 3JUIMICA, TUNEpOOIbl, | 3uinrca. GOpMyIbl.
mapadoJIbI. DKCIEHTPUCHUTET
AJUTATICA u TUTIEPOOITBL.

JupekTpucet AIUINIICA,
TUTIEPOOJIBI.

20. | Teopernueckuit [ToBepxHocTH BpaieHus. | OnpeneneHue. [Tpumepsl
Onpenenenue IIOBEPXHOCTH | YpPAaBHEHUI MOBEPXHOCTHU
BpalICHUSI. DIIUICOU] | BpalLlEHHUSL. Hccnenosanue
BpaIICHUSI. MIOBEPXHOCTHU SJUIANICONA

BpalICHUsl.
Teopernueckuit [TonsaTue GyHKINH. Onpenenenne. CriocoObI 3a1aHuUs
byukuun. Knaccudukanus
GbyHKIHH.
2. Teopernueckuit [Ipenen pynkuuu u npeaen Omnpenenenue u hopMyna npezena
MOCJIEI0BATEILHOCTH. ¢byskuun. OTHOCTOPOHHUE
npeaensl. OnpeneneHue u
dbopmynupoBKa
IIOCJIEJOBATEIBHOCTH.
3. Teopernueckuit CaoiicTBa npenena DopMyJIMPOBKA CBOMCTB NPEJIETIOB
NIOCJIEIOBATEIBHOCTH; II0CJIEIOBATEIBbHOCTU
4. Teopernuecknii OcHoBHBIE CBOICTBa IIpenena. OcHOBHBIE CBOMCTBA ITPENIETIOB.

IIpenen cymmel. [lpenen
npoussenenus. [Ipenen yactuoro.
CBOICTBO mpejena ClIoXHOU

byHKIUH.




o. Teopernueckuii | beckoneuno mansie U OeckoHeyHo | OmnpezaeneHne 6ECKOHEYHO MaIbIX
6ospmme GyHKIHH. ¢dynkiuii. CBolicTBa 6ECKOHEYHO
MaubIX pyHKIMH. beckoneuno
0opire GyHKIMU U UX CBSI3b C
0ECKOHEYHO MaJIbIMHU.
6. Teopernueckuit | IlepBblil 3aMedaTenbHbIN IIPEIEI. Omnpenenenue U GOPMyTUPOBKA
BTopoii 3aMedaresbHbIi IpeaeiI. HEKOTOPBIX 3aMeYaTEIbHbIX
npenenoB. PopmynrupoBka
TEOPEMBI IIEPBOTO U BTOPOTO
3aMeyaTesIbHOTO NPEJEIIOB.
7. Teoperndeckmii CpaBuenue 0.0. 1 6.M. CpaBHeHHE OECKOHEYHO OOJIBIINX
1 OECKOHEYHO MaJIbIX (DYHKIIHHA.
Omnpenenenre, IpUMeEpBHI.
8. Teopernuecknii ACUMITOTUYECKOE MTOBEJCHHE Omnpenenenre aCUMITOTUYECKOTO
G yHKITUH. noBe/IeHUs (PYHKITHH.
XapaKTepUCTUKH.
9. Teopernueckuit HenpepbiBHOCTD QyHKIIMU U [IepBoe u BTOpOE ONpeneneHne
TOYKH pa3pbiBa. HENpPEephIBHOCTU (QYHKIIUH.
CBoiicTBa HENPEPHIBHOCTH
(GyHKIMH.
10. | Teopernyeckuit [Ipupamenue QyHKIuU 1 Omnpenenenue, GopMyIupoBKa.
HEINpepbIBHOCTH. [Ipon3BoIHasI. Pu3NYECKU CMBICIT
MIPOU3BOJHOM.
11.| Teopernueckuit | IIpou3BogHas U HEIPEPHIBHOCTb. Onpenenenne. Teopema
I'eoMeTpuueckunii CMbICI
MIPOU3BOAHOM.
12. | Teopernueckuit ApudmMernka mpou3BOIHBIX. OcHOBHBIE TTPaBHUJIa MPOU3BOTHBIX
C IPUBEJICHUEM IPUMEPOB.
13. | Teopermueckuit [Ipown3BogHAS KOMITO3UIUU U Onpenenenre TPOU3BOIHOM
o0paTHO# (yHKITUH. KOMTIIO3HITUH ¥ 0OpaTHOM
byukuuu. [IpuBeneHue npuMepos.
14. | Teopernueckuit HesBuas Gynkums u ee Teopema cymiecTBOBaHUS U
MIPOM3BOTHAS. muddepeHnpyeMocTd GyHKITUH,
3aJaHHOU HESIBHO.
15.| Teoperuueckuit Tabnuia npon3BOAHBIX. [TpousBoIHBIE KaK MPOCTHIX, TAK U
CJIOKHBIX (PYHKITHH.
16. | Teoperuueckuit [Ipoun3BogHBIE BBICIITUX OnpeneneHre TPOU3BOIHBIX
MOPSIJIKOB. BBICIIIHUX MOPSAKOB C IPUMEpPaMHU.
17.| Teoperuueckuit Juddepennnan kak riiaBHas Ornpenenenue U cBOKWCTBA
4acTh MPUPALLECHUSI. muddepeHnnana u
Juddepennnansl BoICIIAX muddepeHnanoB BEICIINX
MOPSIJIKOB. TIOPSIJIKOB.
18. | Teopernueckuit [IpousBonnas GyHKIMH, OyHKLIMY, 3aJaHHBIE
3a/IaHHO MapaMeTPUYECKH. napamerpudecku. [Ipumep.
ITepBas u BTOpast Npou3BOIHASA
byHKIMH, 3a1aHHOI
1apaMeTPUUECKH.
19. | Teopernueckuit IIpaBuiio Jlomurans. Teopema Jlonurans (mpaBuiio
bepuymiu — Jlonurass).
20. | Teopernueckuii IIpon3BoiHas 1 MOHOTOHHOCTb. Omnpenenenue, BbIBOJ (OPMYIL.
21.| Teopernueckuii | HeoOxoaumoe ycnoBue HaTUYHS Teopema

OKCTpEMYyMaA




Teopernueckuit IIepBoe nocraroyHoE yciioBUE Teopema
HaJIMYUS SKCTPEMYMA;
22.| Teoperndeckuii Bropoe u Tpetbe nocratouHbie DopMyIUPOBKA TEOPEMBI.
YCIIOBUSI HAIMYUS IKCTPEMYyMa.
23.| Teoperndeckuii BrInykinocTs ¥ BOTHYTOCTb. Omnpenenenue U GOPMyITUPOBKA.
Touku neperuda.
24. | Teoperndeckuii ACHMIITOTHI U «TIJIOXHE» TOUKH. DopMYyJIMPOBKA U ONPEIEICHUE.
25. | Teopernueckuii HccnenoBanue QpyHKIHA. [Tnan nccnenoBanus GyHKIUH
26. | Teopernueckwuii OyHKIUA N-TIEPEMEHHBIX. [TonsiTve pyHKIIMU MHOTHX
IIEPEMEHHBIX.
27.| Teoperndeckuii [Ipenen n HENPEPHIBHOCTH Omnpenenenne, GOpMyIUPOBKA,
(GYHKIIMH N-TIEpEeMEHHBIX. paccMOTpEeHHE IPUMEPOB.
28. | Teopernueckwuii YacTHas npou3BoOHasl. Omnpenenenue
29.| Teopernueckuii | duddepenuupyemocts GyHKINU JuddepenunpyeMocTb GyHKINHA
N-TIepEMEHHBIX. HECKOJIbKUX NEPEMEHHBIX.
Heobxonumoe u qocratouHoe
ycioBus AudhepeHIIupPyeMOCTH.
Ornpezenenne, Teopema.
30. | Teopernueckmii Hudbdepennman byakmuu n- Onpenenenue nuddepennnana
MIEPEMEHHBIX. (GYHKIIUY N-TIEPEMEHHBIX
31.| Teopernueckmii | [IponsBomHas CIOKHOW (HYHKIIUH. [TpaBuio nuddepennmpoBanus
CIIOKHOU (DYHKITHH.
Juddepenunan cnoxHoi
GyHKIMH.
32.| Teoperndecknii | IlpomsBogHas HesIBHOM (yHKITHH. Teopema.
33. | Teopernueckuit Heo6xomumoe ycinoBue Ycnosue. 3ameuanue.
JIOKAJIBHOTO IKCTpEMyMa
GYHKIIUU N-TIEPEMEHHBIX.
34. | Teopernveckuit JlocTaTouHoe yciioBHE [Tepeuncriienne ycinoBui.
JIOKAJIBHOTO IKCTpEMyMa PaccmoTpenue yacTHOTO ciydast.
GyHKIIUY N-TIEPEMEHHBIX.
35. | Teopernyeckuii | YCIOBHBIN AKCTpEMYM (PYHKITUU Onpenenenue, pacCMOTPEHUE
N-TIepeMEeHHBIX. IPUMEPOB
36. | Teopermueckuit KacarenpHast i1ockoCcTh U OnpeneneHne KacaTeibHOU

muddepentmar.

IJIOCKOCTH. ['eoMeTpruueckuit
CMBICIT oJiHOTO MU depeHInana
GyHKIMH IBYX IEPEMEHHBIX.

Bormpocs k 3k3ameny. 2 cemectp (211A)

Ne Tumn Bopoca Bonpoc Kirou

/i

1. TeopeTrnueckuii [TepBooGpa3nas. Teopema Omnpenenenus nepBooOpasHoOn Asis

CYIIECTBOBaHMS U OOLTUI BUJL. byukuun. TeopeMsl.
2. Teopernueckuit Tabnuia mepBooOpa3HbIX. [Tepeunciienne TaOIHITBI
epBOOOPA3HBIX.

3. Teopertuxo- WuTerpupoBanue AJNTOPUTM WHTETPUPOBAHUS

MPAaKTUYECKUN | palMoHaJbHOCTEN. Pasznoxenue paroHaIbHON APOOH.
Ha IpocTenIne. PaccmoTtpeHnue cinyyaeB u
MIPUMEPOB.

4. Teopetuxko- WurerpupoBanue Anroput™m. PaccMoTpeHue ciydaes

MIPaKTUIECKUIA paIMOHATLHOCTEH. U TIPUMEPOB.

HHTterpupoBanue npoCcTenImx.




o. Teoperuxo- HHurterpuposanue AnroputMm. PaccmoTrpeHue ciydaes
IIPAKTHYECKUI UPPALMOHAILHOCTEN. U IIPUMEPOB.
6. Teopetuko- WHTerpupoBanue AnroputMm. PaccmoTrpeHue ciydaes
MPAKTUYECKUN | TPUTOHOMETPUYECKUX (PYHKIHIL. Y IIPUMEPOB.
7. Teopernueckuit OnpeieneH bl HHTErpadl. Onpenenenus. CBolicTBa
8. Teopernueckuii | HeoOxoanmoe u nocratoyHoe DopMyIMpPOBKaA TEOPEMBI
ycioBue cymiectBoBanust OU.
9. Teopernuecknit OcHoBHble cBoiicTBa O CsoiictBa. [Ipumepsl
10. | Teopernueckuit Teopema o cpegnem nst OU. DOopMyIHpPOBKA TEOPEMBI
11. | Teoperuueckuit HuTerpai ¢ nepeMeHHbIM DopMyJIUPOBKA TEOPEMBL.
BepxHUM npenenom. Gopmyna Jloka3aTenbCcTBO
Herorona-JleiiOnuna
12. Teoperuxo- 3aMeHa epeMeHHON 1 ®opmyisl. [Ipumepst
MPaKTUYECKUH | WMHTErpUPOBAaHUE MO YACTIM JUIS
OU.
13. | Teopernueckuit HOMW. OcHoBHbIe cBOMiCTBA. Omnpenenenus. Cpoiictea. [Tpumepsl
14. | Teoperuueckuii | Ilpusnaku cxogumoctu HOU. Omnpenenenus. [Ipumepst
15. Teoperuxo- [TonaTHE IMHBI qyTH. Onpenenenus. [Ipumepst
MPAKTUYECKU I Brruncienue JIMHbI yru.
16. Teoperuko- [TonsiTHE TITOIIAAM TIOCKOM Onpenenenusi. QoOpMyIbl.
MpaKTU4eCcKuil | Qurypsl. Beruucnenue miomanm ITpumepsl
KPHUBOJIMHEWHOM Tpamnerum.
17. Teoperuko- Brruncienue minomanu, Onpenenenusi. Dopmybl.
MIPAaKTHYECKHUI OTPaHWYEHHOU KPUBOIA, ITpumepsl
3aJJaHHOM MMapaMEeTPUYECKU U B
MOJISIPHBIX KOOpAMHATAX.
18. Teoperuxo- Brruucnenue o0béMa 1 miomau Onpenenenust. Dopmyibl.
MPAKTUYECKU I MOBEPXHOCTH TeJIa BPAIICHUS. [Tpumepsl
19. | Teopernueckuii | Ob6mas cxema npunoxenuii OU. Onpenenenust. Dopmyibl.
[Tpumepsl
20. | Teopernueckuii | Yucnosoit psa. Kpurepuit Ko OcHOBHBIE CBOMCTBA. TeopeMbl
CXOJMMOCTH YHUCIIOBOTO psija. [Tpumepsl
Heo06xomumbrii mpu3Hak
CXOJMMOCTHU YHCIIOBOTO psija.
21. | Teopernueckuii | AGCOJIIOTHO U YCIOBHO Onpenenenusi. PopMyIibl.
cxosumecs psaasl. Teopemsl [Tpumepsl
CpaBHEHUs JUISl YHCIIOBBIX PSAOB.
22. | Teoperuueckuii | [Ipusnaku Beliepmrpacca, Onpenenenust. Dopmyssl.
Jlamambepa [Tpumepsr
23. | Teoperuueckuit | OyHKIUOHAIBHBIE PSJIBL. Onpenenenust. Dopmyisl.
[IpaBusIbHASI CXOAMMOCTb. ITpumepsl
24. | Teoperuueckuii | Psg Teiinopa. Heo6xonumoe Onpenenenust. Dopmyisl.
YCIIOBHE AaHAIUTUYHOCTH [Ipumepsl
¢byukun. EnquHcTBEHHOCTH psifa
Tenopa.
25. | Teopernueckuii | OOBIKHOBEHHBIE OcHosnble noHATHA Teopuu O/1Y.
mddepeHnnanbHble ypaBHEHHS
26. Teopetuko- | YpaBHeHus ¢ pazaensomuMucss | OCHOBHBIE MOHATHS U IPOCTEHIIINE
MIPaKTUYECKUN | mepeMeHHbIMUA. OTHOPOJHbIE METO/Ibl PELICHHUS.
YPaBHEHUS IEPBOTO MOPSIKA.
27. Teopetuko- | JInHelHbIE ypaBHEHMSI IEPBOTO OcHOBHBIE TOHATHUS U IPOCTEUIINE

MIPAKTUYECKUI

nopsiJika 1 ypaBHeHus: bepHysun.

MCTOIbI pCIICHU.




28. Teoperuko- | duddepennmansupie ypaBuenusi | OCHOBHbIE MOHATHUS M MPOCTEUIINE
MPaKTUYECKUN | B MOJMHBIX AuddepeHnnanax. METO/1bl PELICHHUSL.
29. Teoperuko- | OOBIKHOBEHHBIE OcHOBHbBIE TOHATHUS U IPOCTEUIINE
npakTudeckuil | quddepeHnnanbHple ypaBHEHHS | METO/IbI PEIICHHS.
BBICIIIUX MOPSAKOB
30. Teopetuko- | JIuneiinsle ypaBHeHus 2 nopsaka | OCHOBHbIE MOHSATHS U MPOCTEUIINE
MPaKTUYECKUH | C TOCTOSSHHBIMU METO/1bl PELICHHUSL.
kodpdumenTamu. Pemenne
OJIHOPOJHOTO.
31. Teopetuko- | JIuneiinsle ypaBHeHus 2 nopsaka | OCHOBHbIE MOHSATHS U MPOCTEUIINE
MPaKTUYECKUH | C TOCTOSSHHBIMHU METO/Ibl PEIICHHUS.
koaurmentamu. Pemenune
HEOJTHOPOJHOTO.
32. Teopetuko- | CucteMbl OOBIKHOBEHHBIX OcHOBHbBIE TOHATHUS U TPOCTEHIINE
npakTH4eckuil | nuddepeHnranbHbIX ypaBHEHUH | METO/Ibl pEIICHHUS.

Bompocsr k ax3ameny. 3cemectp (311A)

Ne | Twun Bompoca
/11

Bompoc

Kimrou/tutag oTeera

VYcnoBHas
BEPOSITHOCTh
COOBITHSI

1. Teopernuecknit

Jate ompeneneHue yCIOBHOM
JoKa3aTh (QOpMyITy YCIOBHOM
BBIBECTH CBOWCTBA YCIOBHOM
WCIOJIb3ys ~ CBOMCTBO
MIPOU3BEICHUS COOBITHA.

BEPOSITHOCTH,
BEPOSITHOCTH,
BEPOSITHOCTH,
KOMMYTaTUBHOCTH

2. Teopernueckuil | BeposiTHOCTh
CYMMBI
COBMECTHBIX

COOBITHI

BYX

3amucarb (HOpMyITy BEpOSITHOCTA CYMMBI JIBYX
COBMECTHBIX coObITHH. JlokazaTh dopmyny
BEPOSTHOCTH CYMMBI  JIByX COBMECTHBIX
COOBITUH, WCIONB3Ysl JuarpaMMbl BeHHa,
OTIpeJie]ICHNe HECOBMECTHOCTH JIBYX COOBITHH
U aKCMOMYy  KOHEYHOH  aJJJUTUBHOCTH
BEPOSTHOCTH.

3. Teopernueckuii | Teopema
YMHO>KEHUS

BEPOSTHOCTEH

Jloka3zathb TeopeMy YMHOXEHHS i1 JIBYX
MIPOM3BOJILHBIX COOBITHH, UCITOIB3YSI CBOMCTBA
YCIOBHOW  BEPOATHOCTH U OIpEICIICHUE
3aBUCHUMBIX COOBITUH. MeToJoM HHAYKIIUU
JI0Ka3aTb TEOPEMY YMHOXEHUA M Tpex
MIPOU3BOJILHBIX COOBITHH. BbIBECTHM YacTHBIN
Cly4yail TEOpeMbl YMHOXEHHUS BEpPOSTHOCTEH
JUIS IBYX HE3aBHCHUMBIX COOBITH, MCHOIB3YS
ornpeesieHue HE3aBUCHUMOCTH COOBITHH.
BeiBecTn YaCTHBIN ClIy4aili  TeOpeMsl
YMHOKEHUS BEPOATHOCTEN IS Tpex
HE3aBHCHUMBIX COOBITHH.

4. Teopernueckuii | Teopema ciloKeHH

BEPOATHOCTEN

Joka3aTb TeOopeMy CIOKEHHSI BEPOSITHOCTEN
IUIS IBYX TPOU3BOJIBHBIX COOBITHI. Metogom
WHIYKIUU  JI0Ka3aTh TEOPEMY  CJIOKEHHS
BEPOSITHOCTEN  JUIsl  TpeX  IPOMU3BOJIBHBIX
cobpitii. Ilpu pokazaTenbCcTBE NPUMEHUTH




ompeeneHue HECOBMECTHBIX COOBITHH,
AKCUOMY KOHEYHOU AJAUTUBHOCTU
BEPOSITHOCTH

TeopeTrnueckuit

Teopema ciioxeHust
BEPOSATHOCTEN A
COBMECTHBIX
HE3aBHCHUMBIX
COOBITHI.

Jlokazatb bopmymy BBIYUCIICHUSA
BEPOSITHOCTEM  CyMMBI N COBMECTHBIX
HE3aBUCHMBIX COOBITHH, HCIOJB3Ys CBONCTBO
BEPOSITHOCTH  IPOTUBOIIOJIONKHOIO  COOBITUS
COOBITHIO, COCTOSIIIIEMY B TOM, YTO XOTS Obl
OJIHO M3 N CcOOBITHI NPOU30IAET; CBOWCTBO
CyMMBI IpsIMOIO W IPOTHUBOIOJIOKHOTO
coOBbITHS, 00pa3yloIIUX IOJHYIO TpYIIy;
TEOPEMY YMHOMKEHMS JUII  HE3aBHCHMBIX
COOBITHI.

Teopernueckuit

Teopema baneca

Hokazatb Teopemy baileca omnpeneneHus
arOCTEPUOPHOM  BEPOSITHOCTH  COOBITHIA-
npeanonoxenuit (runore3) Hi, Ha, ..., Hn,
00pa3ylomux MOJHYK TPYIIy, ¢ OJHUM H3
KOTOPBIX MPOUCXOUT (COBMELIAETCs) COOBITHE
A. Ilpm nokazaTrenbCTBE  HCIOJIb30BaTh
anpuopHble BeposiTHOCTH runote3 Hi, Ha, ...,
Hn,; anpuopHbIe BEPOATHOCTH COOBITUA A, TTPHU
YCIIOBUU OCYIIECTBIIEHUSI TUIIOTE3;. CBOICTBO
YCIIOBHOM BEPOSITHOCTH, a TaKkke HHPOPMaIUIO
0 TOM, YTO COOBITHE A B OTBITE IPOU30LLIO, U
HaM 00 3TOM H3BECTHO.

Teopernueckuit

YactHas  Teopema
bepnynu.
[ToBTOpEeHUe
HE3aBHCHMBIX
HCTIBITAaHUH.

IIpuBectn omnmcanue cxembl bepuymnu. [Ipu
JI0Ka3aTeNbCTBE  TEOPEMBl  HCIOJIb30BATh
UH(GOPMALIMI0O O HE3aBUCHUMBIX TMOBTOPEHUAX
OTIBITOB, B K&XJIOM M3 KOTOPBIX IOSBISETCS
coObITHEe A C OJHOW M TOW K€ BEPOSITHOCTHIO
p=P(A), 1 He nosiBisieTcs COOBITHE A TaKXe ¢
OJHOM U TOW XK€ BEPOATHOCThIOq = 1 —p =
P(A) : TeOpeMy CIIOKEHHS I HECOBMECTHBIX

COOBITHII ¥  TeopeMy yMHOXEHHS  JJs
HE3aBHCHUMBIX COOBITHIA.

Teopernueckuit

OyHKIUSA
pacrnpeneneHust
Clly4aitHO#
BEJINYHHEI, ee
CBOIiCTBa

Ha OCHOBE oTpeieTICHUS GbyHKIMH
pacrpeeneHus CIIy4aHOU BEJIMYUHBI
BBHIBECTM U JIOKa3aTh CBOWMCTBA (DYHKIIMH
pacrpeeneHus CIIydaiiHON BEeTHYHHBI

TeopeTnueckuil

bunomunansHoe
pacripe/iesieHue

3anucath psAn pacnpeieNeHUs IUCKPETHOMN
CIy4ailHOW BEJIMYMHBI, paclpeAeseHHOW I10
OMHOMHUATBHOMY 3aKOHYy. BbiBecTH (hopMyIsl
JUIS OTIPEAETIEHUS MAaTEMaTHYECKOT O 0)KMIaHUS
Y TUCIIEPCHH.

10.

Teopernueckuit

Pacnpenenenne
bepnymn

3anucaTh pAx  paclpeAesieHus JUCKPETHOM
CIy4alHOU BEIINYHHBI, uMeroniei
pacnpeaenenue bepuymnnu. BeiBect Gpopmynbl
JUISL OTIPEZICIIEHUS] MAaTEMATHYECKOTO OKUAaHUS
Y UCIIEPCHH.




11. Teopernueckuii | 3akoH Ilyaccona 3anucath psAl paclpencieHus JUCKPETHOMN
CIIy4allHOM BEIIMYUHBI, PACIPEACIEHHON 110
3akony Ilyaccona. BrBectu ¢opmynsr s
ONPEIEIICHUs MaTEMATUUYECKOTO OXHUAAHUA U
mucriepcud. BeiBectn opMyiy BbIYMCIEHUS
BEPOSITHOCTEN MOSIBJICHUS BO3MO>KHBIX
3HAQYECHUM JUCKPETHOM CIIy4allHOW BEJIVMYMHBI,
nMerolen pacnpenenenue [lyaccona.

12. Teopernuecknii | [lokazarenpHoe 3anucatpb (GopMyITy MIOTHOCTH PaCcTIpeICICHUs
pacnpezeneHue [10Ka3aTeIbHOI0 3aKOHa HEIpEepPhIBHOU

ciay4yaiiHoil BenumuuMHBL BpiBectu opmyny
¢yHkuM pacnpenenenus. BeiBectu GopmyIisl
JUIS OTIpEICTICHUS] MAaTEMaTHUECKOTO 0K IaHUS
U JTUCTIEPCHH.

13. Teopernueckunii | HopmansHoe 3anucath GopMyy IUIOTHOCTH pacipeesieHus

pacrpeeneHue. 3akoHa [aycca  (HOpMaJbHOTO  3aKOHA)
HETIPEPBIBHOW CITy4ailHOM BEITWYUHBI. BeiBECTH
dopmyny dyHKUIMU pacnpeneneHus. BeBectu
bopMyIbl ISl OTNIpeieIeHUs] MaTeMaTHYECKOTo
0’KUJaHUS U TUCTIEPCUU.

14. Teopernuecknii | CrangapTHBII 3anucath GopMyy IIOTHOCTH pacipeesieHus
(HOPMHUpPOBaHHBIN) | CTAaHIAPTHOTO HOPMAJIBHOTO 3aKOHa
HOPMAaJIbHBIN 3aKOH. | HEMIPEPBIBHOW CIIy4allHOM BEJIMYMHBI. BeiBeCcTH
Oynkuua Jlammaca | dopmyny QyHkuuu pacnpeaeneHus. BoiBectu

dbopmyny mepexona OT (YHKIUHA OOIIero
HOPMaJIbHOTO 3aKOHa K GbyHKIMH
pacmpeneneHus CTaHJapTHOTO HOPMAaJIbHOTO
3akoHa. HapucoBaTte rpaduk IIIOTHOCTH
pacmpeneneHus CTaHJapTHOTO HOPMAaJIbHOTO
3aKOHa. YKa3zaTh Ha rpaduke U 3amucaTh
AQHAIUTUYECKOE BBIpAKEHHUE [UISI  (YHKIHH
Jlannaca.

15. Teopernueckuii | BeposTHOCTB BriBecTH BEpOATHOCTH MOMAJaHUSI 3HAYCHHI
MOMAIaHUS HOpPMaJbHO  pPACHpPEACICHHOW  ClydailHOU
3HAYECHUHI BEJIMYMHBI Ha 3aJaHHBIA HHTEpBal [X1, X2],
HOpPMAaJIbHO UCIIOJIB3YS CBOICTBO GbyHKIMH
pacnpeneneHHoi pacnpeneneHusi, u (GopMmyibl mepexoia OT
clydaiiHO# byHKIMH pacrpeaencHus oOrurero
BEJIMYMHBI Ha | HOpMAJIBHOTO  3aKOHAa K  CTaHJApTHOMY
3aJlaHHBIH HOpMaJIbHOMY 3aKOHY M QyHKIuto Jlamnaca.
UHTEPBAI [X1, X2].

16. Teoperuueckuii | 3akoH 6onbiux | ChopmynupoBarh (HU3UUYECKUN CMBICI 3aKOHA

yucen. IIpenensHas
Teopema bepHymium

Oonmpmmx uucen. Jlokazarb mpenenbHYIo
Teopemy bepHymnmum o0 cXOAMMOCTH 1O
BEPOSITHOCTH YaCTOTHI COOBITHSI K BEPOSITHOCTH
coObiTus.  [Imst  aTOro  3ammcaTh  CXeMy
HE3aBHCHUMBIX HCHbITaHUN bepHymnu, mnpu
JI0Ka3aTelIbCTBE MPEACTaBUTh 4acToTy
COOBITHSI B BHUIE CYMMBl HE3aBUCHUMBIX
JTUCKPETHBIX CITyYaHBIX BETUYHH.




17. Teopernuecknii | LlenTpanpHas CdhopmynrpoBaTh LEHTPAIBHYIO IMPEIEIbHYIO
npeneabHas TeopeMy. 3anucarh (hyHIAMEHTAJIBHYIO POJIb
TeopeMa LEHTPAJIbHOW IIPENEIBbHON TEOPEMBI B TEOPUHU
BEPOSITHOCTEN u ee MIPaKTUYECKUX
IPUIIOKEHUSX.
18. Teoperuxo- HavanbHbie JaTtp ompezneneHue M 3anMcarb pPacyeTHbIE
IPAKTUYECKUH | MOMEHTHI  TeOopuH | GOpMyabl Ui  BBIYMCICHHS  HAaYaJbHBIX
BEPOSITHOCTEH JJIl | MOMEHTOB JUCKPETHBIX CIy4YallHBIX BEIMYHUH.
JMCKPETHBIX Hatb oTpe/iesieHue MaTeMaTH4eCKOIro
CIIy4aiHBIX 0’KMJIaHMS TUCKPETHOM CIy4yalHOM BEJIMYHHBI
BEJIMYUH KaK HayaJIbHOI0 MOMEHTa 1-ro nopska.
19. Teoperuxo- Yucnossle Hatp oIpeacieHue MaTeMaTU4eCKOro
MIPAKTUYECKUH | XapaKTepUCTUKU OXKHUJaHMUsSl, MOJbI W MEAWaHbl CiIydallHOMN
MOJIOKEHHUS JUTSL | BEJTMYMHBI, KaK XapaKTEPUCTUK MOT0KEHHUSL.
CIIy4alHbIX
BEJIMYMH.
20. Teoperuko- LenTpanbHbie Jate ompeneneHue W 3amnMcarb pPacyUETHbHIC
IIPAKTUYECKUA | MOMEHTBl ~ TEOpPHUH | QOpMYJbl Ui BBIYMCIEHUS I[EHTPAIbHbIX
BEPOSITHOCTEN I | MOMEHTOB JTUCKPETHBIX CIy4alHBIX BEIHYHH.
JMCKPETHBIX JaTte ompeneneHne NHUCIEPCUN JTUCKPETHOM
CITy4ailHBIX CIy4allHOM BEIMYMHBI KaK LIEHTPaJIbHOTO
BEJIMYMH. MOMEHTa 2-T0 MOPSIIKA.
21. Teoperuko- CrangapTHbII 3anucarb bopmyIbI IUIOTHOCTH
IIPAKTUYECKUA | (HOPMHUPOBAHHBIN) | pacupeneneHus W (GYHKIUU pacipeesieHus
HOPMAaJIbHBIN 3aKOH. | CTAaHJAPTHOTO (HOPMHPOBAHHOTO)
HOpPMAJIbHOTO 3aKOHa. 3amucatb (opMyIIbl
CBsI3U i1 (PyHKIMH pacrpeesieHus] oOIero
HOPMaJIbHOTO  3aKOHA W  CTaHIAPTHOIO
HOPMaJIbHOTO 3aKOHA.
22. Teoperuko- 3aBUCUMOCTh u | latp oIpeieneHne HE3aBUCHMBIX
IIPAKTUYECKUHA | HE3aBUCUMOCTD HEIPEPBIBHBIX CIy4YalHbIX BEIMYMH X U Y.
HEIPEPBIBHBIX Jlate ompezneneHue 3aBUCUMBIX HENPEPHIBHBIX
CIIy4alHbIX CIy4yalHbIX BeIUYMH X M Y, COCTaBIISIFOLIUX
BEJIMYHH, CUCTEMY JIBYX HEIPEPBIBHBIX CIIy4alHbIX
BXOAIINX B | BEJIMYMH. 3anUCaTh IPUHIUINAIBHOE OTINYHE
CUCTEMY 3aBHCHUMOCTH CIIy4alHBIX BEJIMYHH,
Ha3bIBAEMOU BEPOSITHOCTHOM, OT 3aBUCUMOCTH
BEJIMYHMH, paccMaTpuBaeMoiu B
MaTEMaTHYECKOM aHalu3e, KOTOpas HMeeT
XapakTep JKECTKOM 3aBUCUMOCTU  MEXIY
BEJIMYNHAMU.
3.2.2 IlpakTuueckoe 3agaHue
[MpakTudeckoe 3aganue | MpoOMeEKyTOUHAS aTTECTALHS.
3anumuTe pelieHue U OTBET.
Ne 3ajgaHue Kiou
3ajga4m

HccnenoBate U HaliTu 001ee perieHue
HEOJIHOPOJIHOM CUCTEMBI JIMHEHMHBIX

YPaBHCHUM:




1. { 7x1 SXZ - ZX3 4‘x4 == 8 _1 + Cl + 262
| — 3x1+2x2+x3+2x4——3 Lo 3G+
4 2x, — —2x,=1 - Cy
I _X1+X3+2x4—1 Cz
k _XZ+X3+2x4—3

Touku M(2,-1), N(-L4) wu P(-2;2) 16
SIBIIAIOTCSL  CEpeIMHAMHM  CTOPOH TPEYrOJIbHUKA. 3
Onpenenutpb €ro BEpIIMHBI.
2_ 2x1+7x2+3X3+X4=6 _i+i 1_162
{Bxl + 5x, + 2x3 + 2x, = 4 / 131 511 M \
9X1+4‘XZ+X3+7X4=2 X:| H_HCI+11C2 |
\ o é
Gz
3 Hansl Tpu Bepmnnsl A (2;3), B (4;1), C (0;5) (-2: 9)
" | mapamnenorpamma ABCD. Haiiti ero getBepTyio ’
BepinHy D.
4. X1+ x,—2x3+x,=1 L+l
x1_3x2+x3+X4=0 13 13
2 15
4x) =X —x3—x4=1 X:i_ﬁ-l_gcll
4‘x1+3x2_4‘x3_X4=2 _l_l_Q
1
\ 13 13 /
Gy
5 Jlaubl Bepmuabl TpeyroasHuka A (1;4), B (3; - 2: 9)
" 19), C (-5;2). Onpepenuth UIMHY €r0 MEIHAaHBI, ’
MIPOBEJICHHOW M3 BepIIMHbBI B.

6. 9x1 — 3%, + 5x3 + 6x4 = 4 E+1C1
{6x1—2x2+3x3+4x4=5 _ 3C3 \
3x; — X, + 3x3 + 14x, = —8 X-\ _17 /

0
7 Touku M(2; -1), N(-1;4) m  sBusorcs (4:7), (-2:5), (0:3)
cepelMHaMK CTOPOH TpEYrosibHuKa. OmnpenenuTh
€r0 BEPIINHBL

8_ 3x1+7x2+3x3+x4:6 0

3x1 + 5x2 + 2x3 + 2x4_ = 4’ _ _4'C1
9x1+4x2+x3+7x4:2 B 2+9C1
Gy
9 Hano: A(2;1), B(-1;1), C(3;2). Haiitu mmuny X+Yy=-
BBICOTHI U3 BepuiuHbI C.
10.

2x1+2x2+4x3_x4:2

{ x1+x2+3x3_2x4:1
4x1+4x2+10x3_5x4 :4’




Haubr Tpu Bepimuubl A(2;3), B(4;-1), C(0;5)

11. -2; 9
napamnenorpamma ABCD. Haiitu ero uerBepryio ( )
BepiuHy D.

12 X1+6x2+4X3+3x4=1 _l+£cl

le—x2+ZX3—x4=0 / 3C3 \
5x1+3x2+BX3+2x4=1 X:| 1 110 |
)

3 3

Ca

13 Hano: A(6;6), B(4;2), C(-4;6). Haiitu yron ~arccos 0,8137
MEX]ly MeIMaHaMu My 1 M TpeyroapHuka ABC.

14. Bekropst AB = a, AD= b ciayxar CTOpOHAMH DB =a—b;
npssMoyrosibHuka ABCD. Yepe3 naHHbIE BEKTOPBI B0 = — a—>b
BBIPA3UTh BEKTOPHI DB,BO,0M,MD,MC, tne O — ; % ’
TOYKa TepecedeHust AuaroHaieii, M — cepeauna OM= — .
ctopoHsl AB Th—h _ 4.

MD=b >
MC=>+b

15. Haiitn yroma MEXKITY psAMOH -30°
{ 2x+y—z+3=0

3x+y—224+3=0 Y TUTOCKOCTBIO

16. Haiitu [a, (c — 2b)], a=i + 2j + 3k, b=—2i— 4], {—29,1,9}
c=4i+j—k

17. BBISICHUTE B3aIMHO€ PACIOJIOKEHUE TTPSMBIX: IIpsimvie cosnadarom

S5x—y=0 u —10x+2y=0.
18. UYepes npsamyro x—2y+22z-2=0
2x—y+z—-1=0
{X+y—z+ 1=0 u Touky M (2,1,1)
MIPOBECTU IIIOCKOCTb.

19. Haiitn paccTosiHue MEXIy JIBYMS 144
IJIOCKOCTSIMU 2

3x—y+2z—1=0 u 6x—2y+4z+5=0.

20. CocraBuUTh ypaBHEHHME NPSIMON, KOTOpas x—2y=0
MIPOXOJIUT Yepe3 Hayaslo KOOPAUHAT U MapajiesibHa
npyro# npsimoit x—2y+3=0.

21. Haiitn €IMHUYHBIN BEKTOD,

MPOTUBOHAIIPABJICHHBIA  BEKTOPY (b—2a), rue {_ L’ __5 ) 0}
a=—2i-3j+k, b=3i—j+2k. V7T T4

22. Haiitu mpoekmmro Ha ock | Bekropa 6+ V3 —4,5V2
(2a—3b+4c), ecnu |a|=1, |b|=3, |c|=3, u BekTOpHI @,

b, T, COCTaBISIOT C OCbIO I yrisl 30°,45°,60°
COOTBETCTBEHHO
23. Haiitu ypaBHEHHE NJIOCKOCTH, MNPOXOSIIEH 2x+3y+7—-2=0

gyepe3 Touky (1,—1,3), mapamienbHyr0 MpsMbIM
x—2 'y z-5 x y+2 z-3

H—=—=

3 —4 6 1 2 -8




24, X2 _y-3 _z+1 —11x+ 17y+ 19--10=0
UYepes npsmyro . T IIPOBECTU Y
IUIOCKOCTh, TEPIEHIUKYIIPHYI0O K IJIOCKOCTH
x+4y—3z+7=0.
25. CocTaBuUTh ypaBHEHHE MPSIMOH, MPOXOISIICH 2v—3y—-5=0
yepe3 Touky Mo(1,—1) nepneHauKymnsipHO MpsMOn
L:
x+1 y-—-1
2 -3
26. Haiiti yroa Mexy BekTopamu @ u b,ecin |al arccos(l%)
=2,|b|=3u (3a—4b) L (4a +b).
27. | Yepes mpsamyto x—25=y—31=z+12 mnpoBecTH 114-17p-19-+10=0
IUIOCKOCTh,  TEPIEHIUKYIAPHYIO  IUIOCKOCTH
x+4y—3z+7=0.
28. Haiitu Touky Q, CHMMETPHUYHYIO TOYKE {—5,1,0}
P(1,3,—4) oTHOCHTEIHHO TUIOCKOCTH 3X+y—22=0.
29. Hatitu ypaBHEHUE MEPIICHIUKYIISAPA, 2x—3y+5=0
OMYyIIEHHOTO U3 TOo4ykd M(2, 3) Ha npsMyro
3x+2y+1=0.
30. Haiitu yroJt MEX Ty IPSIMOM arcsin(-3v'114/57)
{2x+y—z+3=0 46220
3x+y—2243= o 1 II0cKoCThIO X+Y+62=0.
31. Haiitu yroma MEXKTY psAMOU -30
{ 2x+y—z+3=0
3x+y+22+3=0 ¥ TJIOCKOCTBIO
32. Beraucaute  MOAynh W HaNpaBISIONIHME 5v5
KOoCHHYCHI BekTopa (4a — 5b), rue cosa =21
— ~: A T . 55 '
a=2i—3j+4k,b=i+k cosp=— L2VTT
55
_ Vi1
cosy = =
33. Yepes Touky M (2,1,2) mpoBecTu Npsamyio, x—2 y—-1 z-2
u{x—y+z+2=0 -3 -1 2
NapaILIeNbHYIO NAHHOH § -\ y+22-1=0
Neri/m 3agada Kirou (otBer)
1. X e!
Borumcruts mpeen  |im (1+ —j
X—>o\ X
2. 1
: 2+ x )
Berancnuts npenen lim | ——
X > 0\3-X
3 X% _3x-4 4
Beramcnuts mpegen  lim ——————
x>0 x*i1




2

T3 ox® g3k
Brruncnuts npenen lim 5
X—=>0  10x“° +x
5 Bbr4ucanTh Npou3BoaHYy0 GYHKIUH Y = cos? x y'=—2co0s x-sin x
win y' = —sin 2x
6. x2 , X2
Bbranciauts npou3BoHy0 QYHKINH Y = e y' =2x-e
7. Bbr4uciaute pousBoaHy0 QYHKIMH y = sin 2 X y' = 2sin X-COs X
win y' = sin 2x
8. BeraucnnTh npon3BoaHy0 (GyHKIuH Y =Sin 2X B TOYKE 0
Y
Xo = Z
2 —
9. Haiitu Touku pa3pbiBa QyHKIUU Y = arctg — | pona B TOUKE X = -4
-2 —
10. Haiitu Touku pa3pbiBa QyHKIUU Y = i_ - Il pona B TouKe X = 5
11. HaiiTH Ipon3BOIHYIO CIIOKHON QyHKIMK y = Y7e2X + x3 y = 14 e* + 3x*
53/(7e?* +x3)*
5 4 5¢i
12 HaiiTi pon3BoIHYIO CIIOKHON QYHKIHUH Y = X = 15x7cos x + 6x7sin x
cos?x y cos3x
13. Haiitu ipoussoanyio pynkuuny = e3*+21n x J = 362 ny + 3x+2
14. . __xt . 4x3(4x3 —5) — 24x°
Haiiti npon3BoiHy0 QYHKIHH Y = ey = a5y
15. BbrunciauTh Mpou3BOAHYIO (QYHKIUH Y = arctg (Sin X) B TOYKE 1
Xo=0
16. ) 0
BeraucnnTs npon3BoaHy0 (QYHKIHHN Y = |n(COS X ) B TOYKE
Xo =0
17. Berancnuts nponsBoaHy0 QyHKINHN Y = In (Sin 2X) B TOYKE 0
T
X0 = Z
18. Bobluvcnute mpousBoaHyro (GyHKImU Y = arctg(sinx) B Ttouxe 0
T
X0 = E
19. 2
Berumciuth pou3BOAHYI0 2-TO HopsAaka (QYHKIMH y = eX2 B
touke Xo=0
20. Berauciuts MIPOU3BOAHYIO 2-T0 TopsiIKa dhyHKITIHT -4
y =In(cos2x) B Touxe Xy =0
21. Bbruucnute mpousBoAHyto 2-ro mopsiaka QyHkoum Y =tgX B 0
TOuKe Xg =27
22. 0

BbIYHCINTL TPOU3BOAHYIO 2-T0 Hopsaka ¢pynkuuu Y = arctgx s

touke Xo = 0

[IpakTrueckoe 3ananne 2 TPOMEKYTOUHAS ATTECTALIHS.

3anumuTe pelieHnue u OTBET.

3ananue Kitou (oTBeT)




BprunciuTe nHTErpait:

1. 3 arcsin*/? x c
f Yarcsin x 4 +
—dx
V1 —x?
2 Beruncnute unTerpa: 1
j 1 dx arccos x
arccos?x V1 — x?
3. BuIynciuTh onpeneéHublii HHTErpal foz (x —2)3dx -4
4. BbuucianTh HECOOCTBEHHBI MHTErpajl WM YCTAHOBUTH €ro | PacxXoauTCs
PacxoauMocCTh f:m In(x)dx
5 Bbraucauts miomans GUryphl, OrpaHHYeHHOM KPHBBIMU: 5
y=05x%x3 x=2, y=0.
6 Bbrauciants miomans GUryphl, OrpaHHYEHHON KPUBBIMHU: 5
y=3Vx, x=1, y=0.
7 L 2
' BBIYMCIIUTE ONpe/IENEHHBINA HHTErpa: |, £ 4sinxcosx dx
2 x 0
8. Berancnnte uHTETpaN fl dx f_x ydy
9. Berancnante uHTETpaN fol dx J-xe xydy %
10 > (n+l n? pacxoauTcs
) HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOU PSI: Z(—j
n
2 pacxoauTCs
11. HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOU PSI: Z(— 1)n
n=1
> 1 CXOOHUTCA
12. HccnemoBaTh Ha CXOIUMOCTD YHCIIOBOM PSII: z oy
n=0 n:
13. Pa3noxuth QyHKIHIO B PSII = N
1+x Z(—l)nxn; x| < 1
n=0
14. Paznoxuth QyHKLHIO B psil . 1
1+2x Z(—1)n2nxn; lx| < >
n=0
15. Pasioxuts QyHKIHIO B PSIT _— o 3™x™, x| < %
16. Peumts 1y.: xy' =/x24+y% +y x?+y?=Cy
17 Pemuts 3amaay Komm: y — xy’ = b(1 + x%y"); y(1) = 1. _ b+x
y= 1+ bx
18. Pemnts 3amauy Komm: cosx = \2cos y
siny cosxdy =cosysinxdx; y(0) = %
19 Pewute 3anauy Komm: y" = 2e%; y(0)=0; y'(0) =1 y = —In|1 — x|

20.

Pemuts a.y.: xyy' =1 — x?

x> +y?=InCx?




[IpakTuueckoe 3ajaHue 3 IPOMEXYTOUHASI ATTECTALIMSL.

3anuIImuTe pEeLIeHUE U OTBET.

3agaua

Kuarou/
OTBET

B samumke N neranes, u3 koropblx M cranpaprtHsix. Haiitu
BEPOSATHOCTH TOTO, 4To M3 K Hayraj u3BieueHHbIX aeTaneid He Oyaer
HY oiHOU cranmapTHO# (K<N-M).

Ch-m/Cx

[Taptus u3 100 geranei mpoBEepAIOTCS KOHTPOJIEPOM, KOTOPBINA HayTa
orbupaer 10 geraneit m mpoBepseT WX KadecTBo. Ecimm cpemun
BBIOpaHHBIX KOHTpoJiepoM 10 n3nenuii HU 0THOTO OPAKOBAHHOTO, TO
BCs TApTHs pUHUMaeTcst. KakoBa BEpOSITHOCTh TOTO, YTO MAPTHS U3
100 nmeraneit, conmepkamass 10 OpakoBaHHBIX, OyJeT MpPUHATA
KOHTpOoJepom?

C30/C10=0,331

B sammke N pgeranedt, u3 kotopeix M crangaptHbeiX. Haitn
BEPOSTHOCTH TOTO, 4TO W3 K Hayraj W3BJICUCHHBIX JeTajell Oyner
x0Ts ObI o1Ha ctanmapTHas (K<N-M).

1—(CN-n/CY

JI 15 KOHTpOJIST MPOIYKIIMHU U3 TPEX MapTUH B3sTa OJHA JAeTalb. Kak
BEJIMKA BEPOSITHOCTh OOHApYKEeHUsI OpaKOBaHHOM MPOIYKIIMHU, €CIIH B
onHoil maptuu 1/3 neraneil OpakoBaHHBIX, a B JIBYX JPYIMX Bce
CTaHJapTHbIE?

1/9

B ammke 30 uznenuii, u3 kotopeix 20 mepBoro copra, 5- BToporo, 5-
OpakoBaHHBIX. HaliTu BepOATHOCTH U3BJIEUYEHUS CTaHAAPTHOIO
n3nenus’?

5/6

BeposiTHOCTE TOrOo, 4TO0 B TEUYEHHWU OJHOM CMEHBI BO3HHKHET
HenoJiagka cranka, paBHa 0,05. KakoBa BeposITHOCTH TOTO, 4TO HE
MPOU30UAET HU OJHOM HETOJIAJIKK 32 TPU CMEHBI?

0,857

Nmeerca ne nmaptuu uzaenuid no 12 u 10 mwtyk, npudemM B Kaxaou
MapTUU OJHO W3jenue, OpakoBaHHoe. M3aenue, B3siTO€ Hayrajg M3
MEePBOM IMApPTHH, TEPEIIOKEHO BO BTOPYIO, MOCJE YETOo BHIOMpAETCS
Hayrajg wu3Jenue w3 BTOpod mnapTuu. OmpeaenuTb BepPOSITHOCTH
M3BJICYCHHS OpaKOBAHHOTO M3JCIIHSI U3 BTOPOM MapTHH.

13/132

PabGoune Ha cTaHke mTaMIyrOT aeTaiad. BeposTHOCTH TOro, 4To B
JTHEBHYIO CMEHY He OYJeT BBINMYIICHO HU OJIHOM HECTaHIapTHOM
netanu, cocrapisger 0,9, B BeuepHioro cmeny- 0,85, B HOuHyr0-0,8.
OnpenenuTh BEPOSTHOCTh TOTO, YTO 3a TPH CMEHBI He Oyner
BBIMYIIICHO HU OJIHOM HeCTaHAAPTHOU JEeTalu.

0,612

Ha c6opky arperara mocTynaroT AeTail U3 Tpex aBToMaToB. [lepBbrii
aBromat nenaetr 20%, a Bropoit 30% u Tpetuit 50% Bcex nerane,
KOTOpbIe mocTymnarT Ha cOopky. [TepBriif aBToMat fenaet 0,2% Opaxa,
Bropoit 0,3% u tpetwuii 0,1%. HaiiTu BeposiTHOCTH TOTO, UTO Ha COOPKY
MOCTyNHIa OpakOBaHHAS JIETAIb.

0,0018

10.

B SIIUK, conepxcaumﬁ 3 OJIMHAKOBLBIC 110 BHCIITHEMY BUAY NCTAJIH,
6pomeHa CTaHAapTHasA ACTAJIb. Haiitn BEPOATHOCTDb TOT'O, YTO 6y,Z[CT
H3BJICYCHA CTaHAapTHasA AC€Tallb, CCJIIM BECPOATHBI BCC BO3MOXKHBIC
NOPpECAIIOJIOKCHUA O YACIIC CTAaHAAPTHBIX I[eTaJ'Ieﬁ, INIEPBOHAYATILHO
HaXOAUBIIUXCSA B AINITUKE.

0,625

11.

OTtzaen TEXHUYECKOTO KOHTPOJIS POBEPSIET U3IENHS HA
CTaHJIApPTHOCTb. BEpOATHOCTH TOTO, YTO U3JEJINE HECTAHIAPTHO
paBHa 0,1. HaiiTu BEpOATHOCTB TOTO, YTO: @) U3 TPEX NPOBEPSAEMBIX

a) 0,243;
0) 0,0729.




U3JIENTUH TOJIBKO OZJHO OKXETCs CTaHJAPTHBIM, 0) HECTaHIAPTHBIM
OKa’KETCsl TOJIbKO YETBEPTOE 10 NOPSAKY IIPOBEPSAEMOE U3JIEIHE.

12.

VYyactok EKTPUYECKOMN LIETIH, IIPEACTABIISIET co0oii
MOCIIEI0BATEIbHOE COCJUHEHUE OJJHOTO JIEMEHTA C IBYMs JIPYTHUMH,
KOTOPBIC CaMH COCIAWHCHBI ITapallJICJIbHO. BepOHTHOCTL BbIXOJa H3
CTPOsI KaJKJOro JIEMEHTA 3a onpezencHHoe Bpems paBHa (0.2. Kakosa
BEPOATHOCTh Pa3pbIBa LU 32 YKa3aHHOE BpeMs?

0,232

13.

W3 mnaprum peraneit, cpenu kotopbix N cranpapteix u M
OpaKOBaHHBIX, JUTsI KOHTPOJIS CITy4aiiHO B35ATO S mTYK. [Ipu KOHTpOIIE
OKa3ayioch, yTo mepBbie K geraneil u3 S okaszanmuch cTaHAapTHBIMH.
Omnpenenuts BEpOATHOCTb TOrO, 4YTO ClEAyOLIas JeTanb Oyner
CTaHJAPTHOM.

(N-K)/(N+M-K).

14.

HexkoTopsiit asponopt B cpenHem 15% oceHHUX qHEH 3aKpbIT.
KakoBa BEposSITHOCTB TOTO, YTO HAa OJHOM HEJIEJIE OCEHH a3pOIopT
OyJIeT 3aKphIT: a) ABa AHS O) TpH JHS?

2) 0.21; 6) 0.062.

15.

PaboTa mpubopa npekparuaack BCIEACTBHE BBIXOA U3 CTPOSI OTHOM
JaMmnbl 13 oomero yucia N. OTeICKaHue OIHOHN JaMITbI
MPOU3BOJUTCA ITYyTEM IMOOYEPEAHON 3aMEHBI KAKIOM JIaMITbl HOBOHU.
OrnpenenuTh BEPOSATHOCTH TOTO, YTO MPUJIETCS TTPOBEPATH, N JamIl,
€CJIM BEPOSATHOCTD BBIXOJIA U3 CTPOS KAXKIOW JIaMIIBI .

(1-p)™p

Kpumepuu oyenusarnus

CYMMapHO OICHHUBAKOTCA OTBCTHI HA BOIIPOCHI U BBIITIOJIHCHUEC ITPAKTUYICCKOT'O

3aJaHusl. OtBeThI JOJIDKHBI OBITH Pa3BCPHYTBIMHU, ITOJIHBIMHU. KEDKI[BIﬁ HpaBI/IJIBHBIﬁ

OTBCT Ha BOIIPOC OLICHUBACTCA OO 10 GamIoB B 3aBUCUMOCTH OT IOJIHOTHI OTBETA.

OHGHI/IBaeTC}I IIOJIHOTA PACKPLITUA MaATCpHaia, JIOIHMYHOCTb MU3JIOKCHUS

MaTepHala; yMeHHe WUTIOCTPUPOBATh KOHKPETHBIMU ITPUMEpPaMu; 3HaHue Gopmy,

TCPMHHOJIOTHH, O603H3‘IGHHﬁ; HCIIOJIB30BaHHUC HpO(i)GCCHOHaHBHOﬁ

TCPMHHOJIOTHUH,; ACMOHCTpAlMA YCBOCHHOI'O paHCC MaTCpualia; CaMOCTOATCIIBHOCTD

B U3JI0KCHHUH MaTcpualia.

bannvnas cucmema OUYEHUBAHUA BONPOCO6 U NPAKMUYECKO20 300aHUA .

3aganue Koanue
Kpurtepuu ornieHuBaHusA CTBO

0aIoB
TeopeTnueckuii |— MOJTHO PaCKPBITO COJICPKAHUE MaTepHaa; 9-10

BOIIPOC — Marcpuall H3JI0KCH TI'paMOTHO, B onpez(eneHHoﬁ JIOTUYECKOM
TeOpeTHKO- IIOCJICAOBATCIIBHOCTH,

HpaKTI/ILIGCKI/Iﬁ — IPOACMOHCTPUPOBAHO CUCTCMHOC U FJ'IY6OK06 3HAHHUC MaTCpuraia,
BOIIPOC — TOYHO HUCIIOJIB3YCTCA TCPMHUHOJIOT U,

KOHKPCETHBIMHU ITPpUMEPaMU, IIPUMCHATH UX B HOBOH CUTyaluu;

BOIIPOCOB;

BOIIPOCOB, KOTOPLIC UCITPABJIAKOTCA 110 3aMCYAHHNIO;

— [IOKa3aHO YMCHUC WIUIIOCTPUPOBATE TCOPCTUUCCKUC IIOJIOKCHUSA

— OPpOACMOHCTPUPOBAHO YCBOCHHC PAHCC U3YUYCHHLIX COITYTCTBYIOLIUX

— JOIIYIICHBI OAHA-ABC HCTOYHOCTHU IIPU OCBCIHICHUHU BTOPOCTCIICHHBIX




— BOIIPOCHI U3JIarar0TCs CUCTEMATU3UPOBAHO U MOCIIEA0BATEIBHO;

— IPOAEMOHCTPUPOBAHO YMEHME aHAJIM3UPOBATh MaTepuall, OJHAKO HE
BCE BBIBOJIbI HOCSAT apryMEHTHUPOBAHHBIN U JOKa3aTeIbHBIN XapakTep;

— IPOJAEMOHCTPUPOBAHO YCBOEHUE OCHOBHOM JIUTEPATYPBhI;

— OTBET Y/OBJIETBOPSET B OCHOBHOM TPEOOBAHMIO HA MaKCUMAJIbHYIO
OLICHKY, HO IIpM 3TOM HMMEET OJUH U3 HEIOCTAaTKOB: B H3JI0)KEHUU
JIOTyIIeHbI HeOOJbIINe MPOOEebl, HE UCKA3UBIIHNE COJICPKAHUE OTBETA;
JIOTIYILIEHbI OIUH-/[BA HEJJ0UETa IIPU OCBELIEHUH OCHOBHOTO COJIEpKaHuUs
OTBETA, UCIPABJICHHBIE 10 3aMEYAHUIO IIPEI0AaBATES;

— JIOTYIIEHBbl OMmMOKa WM Ooyiee IBYX HEAOYETOB MPH OCBEIICHUH
BTOPOCTENIEHHbIX BOIPOCOB, KOTOpBIE JIEFKO MCIPABJISIOTCA 10
3aMEUYaHUI0 IPEenoaaBaTes;

6-8

— HETOJIHO WJIM HEeMOCJeI0BaTEIbHO PACKPBITO COJIEpKaHue MaTepuara,
HO TIOKa3aHO oOllee MOHMMaHUE BONpOCa U IMPOJAEMOHCTPUPOBAHBI
YMEHHsI, TOCTAaTOYHBIE JUIsl JalbHENIIEro yCBOEHUsI MaTepuana;

— YCBOEHBl ~ OCHOBHBIE KAaT€rOpuM IO  paccMaTpuBaeMoOMy H
JIOTIOTHUTEIBHBIM BOTIPOCAM;

— UMEJIUCh 3aTPYAHEHUs] WM JIONMYIIEHbl OLIMOKHM B OINpeAeIeHUH
MOHATHM, MCHOJb30BAHUM TEPMUHOJIOTMM, HCIIPaBICHHbIE [OCIIE
HECKOJIbKUX HAaBOJSIIUX OTBETOB;

— HEMOJHOE 3HAHUE TEOPETHYECKOro MarepHuaia, oOydaroluics He
MOKET IPUMEHHUTH TEOPUIO B HOBOU CUTYaIUH;

— IPOAEMOHCTPHUPOBAHO YCBOEHHE OCHOBHOM JIUTEPATYPHI;

3-5

— HE PacKpBITO OCHOBHOE COJIEpKaHue y4eOHOTo MaTepraia JIn00o OTKa3
OT OTBETA;

— OOHAapY)KEHO HE3HAHWE WM HETOHMMaHHWE OOJbINeH Wi Haubosee
BaXHOHM YacTH y4eOHOTO MaTepuaa;

— JIOTIYIIIEHBI OMIMOKM B OTPEACTICHUN IOHATHH, MPU HCIOIb30BaHUH
TEPMUHOJIOTHH, HEKOTOpPhIE HE WCIPABICHBI TIOCIE HECKOJIbKUX
HABOJISIIMX BOITPOCOB.

0-2

[IpakTrueckoe
3a/laHue

pelIeHre 3a/1au BEpHOE U BbIOpaH pallMOHAIBHBINA MYTh PEIICHUS;

pelIeHre 3a/ladl BEpPHOE, HO BbIOpaH HEpalMOHAIBHBINA MyTh PEIleHUs
WIH €CTh OJIUH — JIBa HEJI0UETa;

3a/1aya peleHa B OCHOBHOM BEPHO, HO JIOMYIIeHa HErpy0ast O1moKa uin
JIBa — TPU HEJIOYETA;

XOJI PEIICHHsI 3a]1a4ui ¥ OTBET BEPHBIN, HO OBLJIO JOMYIIEHO HECKOJIBKO
HErpyObIX OIHUOOK;

XOJl PEIICHHs 3aJaud BEpPHBIM, HO ObLIa JOMyIIeHa OJHA OIINOKa,
NpUBEAIINE K HEMPABUILHOMY OTBETY;

XOJl peuleHHs 3a7ayd BEpHbIA, HO OBUIM JIOMYIIEHHI JBE OIIMOKH,
NpUBEAIINE K HEMPABUILHOMY OTBETY;

HC TIIOJYUYCH OTBCT MU TPHUBCACHO HCIIOJIHOC PCHICHHUE 3aldavdu, HO
HCIIOJIb3YEMbIC (bOpMy.]'IBI Hn X0 HpHBe,Z[eHHOfI 4aCTH PCUICHUA BCPHBI,

MOJIy4€H HEBEPHBII OTBET, CBA3AHHBIH ¢ Ipy00il OmKUOKOH, OTpaXkaromen
HEMOHMMaHHEe Y4eOHOTO MaTepuana,

peamieHue 3aga4ud OTCYTCTBYCT IIOJIHOCTBIO WJIM 3allMCAHO TOJIBKO
3aJlaHue i1 JaHHOM 3aJadul U MMPUBCACHHBIC 3alIMCHU HE OTHOCATCA K
PCHICHUTO JTAaHHOM 3aavuu; WJIN €CJIU MPUBCIACH HpaBHJ’ILHLIfI OTBCT, HO
pCHICHUC OTCYTCTBYCT.
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