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[HosicHuTEIbHAS 32AIUCKA
Meroauueckue peKOMEHJANMH K BBINOJIHEHHIO mpakTuueckux pador mno OI1.02.01
MareMaTHuecKiue METOIbl PEIICHHs TPUKIATHBIX TPO(PEeCCHOHATBHBIX 3a/1a4 MpeAHA3HAYCHBI
JUIS OpraHU3alul CaMOCTOSATENbHOM pabOThl 00yUaroluXCcs IEPBOTO Kypca OYHOTO OTIENICHUS
cnenuanbHocTl 35.02.16 Dxcrutyaranus U PEMOHT CEIbCKOXO3SWCTBEHHOW TEXHUKH U
000pyIOBaHUSI.

VY4eOHbIM IJIAHOM Ha HM3YYEeHHE IUCIMIUIMHBI OTBOAWTCA 48 4yacoB, B TOM 4HCIIE
npakTudeckue 3aHATHsS — 28 dacoB. [IpakThueckue 3aHATHUS SIBISIOTCS BaKHOU (OpMOI
00pa30BaTEeIbHOTO TpOIECCa M HANpaBiI€Hbl HA AKCIEPUMEHTAIbHOE IOATBEPXK/ICHUE
TEOPETUYECKHX TMOJIOKEHUH u  (opMHUpoBaHME Y4e€OHBIX M NPO(EeCCHOHATBHBIX
MPaKTUYECKUX YMEHUH, OHHM COCTaBJIIIOT BAXHYID YacThb TEOPETUYECKOM U
poheCcCHOHATBHOM MPAKTUUECKOU TTOTOTOBKH.

[lepen BbIIOTHEHHEM TMpaKTUYECKOW pabOTHl MpemnojaBaTesieM POBOJUTCS
MHCTPYKTaX, KOTOPBIA BKIIIOYAET II€JIb 3a/laHusl, €ro COJep’KaHue, BPEMs BBIOJIHEHUS,
OCHOBHbIE TPeOOBaHUSAK pe3ysibTaTaM pabOThl, KPUTEPUU OLIEHKU BBIMOJHEHUS 3aJaHMUsL.
BbINOMHEHUIO0 MPaKTUYECKUX 3aHATHH MPEAUIECTBYET MPOBEPKA 3HAHUU CTYACHTOB - HUX
TEOPETUYECKOM TOTOBHOCTH K BBINOJHEHUIO 3anaHud. lIpakTuyeckue 3aHATHS HOCST
PEenpOAYKTUBHBIN XapakTep. PaboThl, HOCSIIME PEeNPOAYKTUBHBIN XapakTep, OTIMYAIOTCS
TE€M, YTO MpPHU UX MPOBEICHUH CTYIEHTHI IMOJIB3YIOTCS MOAPOOHBIMH HWHCTPYKLUHSMHU, B
KOTOPBIX YKa3aHbl: IIeJIb PaOOThI, MOSICHEHHs (TEOpHsl, OCHOBHBIE XapaKTEPUCTUKH),

IIOPAOO0OK BBIIIOJIHCHU S pa6OTBI.

Kpurepun oneHuBaHMsI PHU BbINOJHEHUU MPAKTHYECKOH padoThI:

ITpouenTt
pe3yJbTATUBHOCTH Ounenka ypoBHsI NOATOTOBKH Onenka
(%)
91 -100 OTJINYHO 5
70-90 XOPOIIIO 4
50 - 69 YIIOBJIETBOPUTEIILHO 3
Menee 50 HEYJOBJIETBOPUTEIBHO 2

Bpemst BBINIOTHEHUS TpaKTHUecKoi paboTel coctapiiseT 90 MUHYT.
B npornecce nHCTpyKTaXka mpemnoiaBaTenb oOpaiiaeT BHUIMaHue 00yJarouIuxcsi Ha
BO3MO’KHBIEBCTPEUAIOIIUECS TUITMYHBIE OLIMOKH.



IIpakTnueckoe 3ansiTusa Nel. JiemeHTapHble QyHKIINH, MX CBOICTBA U
rpaguku
I'padpuxom pyuxkumm y = f(X) Ha3bIBaeTCA MHOXKECTBO TOYEK x(y ¢ KOOpAHHATAMH

- “‘ -
€ /() 20e xeD(f)
Oyukuua f(x), odnacts onpeaeneH|s KOTOPOH CHMMETPHYHA OTHOCHTEIBHO HYJIA,

HA3BIBACTCH uemnoll (Hewemnuoil), ecin st moboro 3navenus X € D(f)  f(—=x) = f(x)

[coorBercTBeHHO f(—x)=—f(x)]. I'paduk yeTHON PYHKUHH CHMMETPHUYEH OTHOCHTEILHO
OCH OpJIHHAT, a rpaHK HEUYETHOH — OTHOCHTEIBHO HAYalla KOOP/IHHAT.
DyHkuHs f(x) naszeiBaercs nepuoou4eckou, eCli CyLIeCTBYET IOCTOAHHOE

. T 5
noJokHTeNbHOe uncao 7 takoe, uto npu X € D(f) u €+7T &D(f) pumonnsiercs

pasencTBo f(x+7)= f(x). OcHOBHBIM NepHOAOM (DYHKLIHH HA3bIBAETCS HAHUMEHbILEE
MOJIOKUTENBHOE YHCo T, obsanatoniee yKazaHHbIM CBOHCTBOM.

2.2.2 3ajaHus [LUIA CAMOCTOATEILHOM padoThl.
Dy=|+l]+px-1] 2 y:\x’ _|| Hy= 1-J|1_-| 4) ,rzlgm 5)y=|lg
X

1, ecnn x <-1

2, s 0
O y=lgh] Ty={-xecm -Ix(0 8 -_{ eca x(

X x+2,ecinx =0
x“,ecm x=0



[Ipu  nocrpoenun rpadukoB QGYHKUMI NPUMEHSIOTCH  CIEAYIOUIHE  TPHEMBIL:
IIOCTPOCHHE «II0 TOYKaM»; JEHCTBHS ¢ rpadukaMu (CJIOKEHHEe, BbIYHTAHHE, YMHOKEHHE

rpadmkoB); npeoOpazoBanus rpadMKoB (CABHI, PACTKEHHE).
Ucxons u3 rpaduka Gpyskuun y = f(x), MOKHO nocTpouts rpaduku GpyHkumii:
l. y=/f(x—a) - nepsoHauyaibHblii rpaduk, CABHHYTHIH B0ab ocH Ox Ha
BEJIMUMHY a;
2. y=f(x)+b - 1ot ke rpaQuK, CABUHYTHI B10Ib OCH )y Ha BeIMUYHHY b,
3. y=Af(x) - ucxonusiii rpaduk, pactsaHyTsiii A pas B1ois ocu Oy;
4. y= f(kx) - tor xe rpaduk, pactsaHyTolii B 1/k pa3 810ib ocu Ox.
Takum oOpazom, MoxkHO 1o rpadguky y = f(x) nocrpours rpaduk (QyHKUHH BHIA
v=Af l(x—a)}b.
!
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Pucynok 2.1 Pucynok 2.2

2.3.2 3ajanus I CAMOCTOSTE/ILHOM padoTsl.

[ToctpouTs rpadukm
y=sin2x  y=2sinx  y=sin % y=-sinx  y=sinfx]  y=|sinx

<~

IIpakTHyeckoe 3ansaTHe Ne 2. BoruncieHue npenesioB pyHKUMi, pacKpbiTHE
HeomnpenaeJéHHOCTel
Yucro A nasvieaemes npedeiom gyukyuu y = f(x) npu x —>a, ecan pus moboro
NOJIOKHTEIbHOTO uncnag > Haiiercs takoe nonoxurtenbHoe uncno o >0, uro s Beex
X#@, YJAOBICTBOPAIOUINX  HEPAaBEHCTBY |.\'—a|<(5 ., BBIMOJHACTCH  HEPABEHCTBO

|/ (x)— 4| < &. 3anucpiBator lim £(x)=A.

xX—a
AHaNOrH4HoO:
lim f(x)=b, ect  |f(x)—b|<& npn |x|>N, N — npousBoIbHOE MOIOKHTENLHOE
X0

YUCJIO.
lim f(x)= o0, €clin |f (.r)| > M npn |x—a| <0, rae M — npou3BoOibHOE CKOJIBKO YIOJHO
X—a

OosblIoe  NONOKUTENBHOE uncino. B arom ciayuwae ¢Qyskums  y= f(x) HasbiBaercs
OeckoHeYHO OOJIBIIOH BEJIHYHHOIM 1PN X —>d .



Ecan lim f(x)=0, 10 Qpynkumus y = f(x) HasbiBaercsi GECKOHEUHO MAJION BEIHYMHOIM
X—pd

npu X —a.
[Ipocreiimme cBoiicTBa OECKOHEYHO MabIX W OeCKOHEUHO OONBILNX (YHKIHI MOKHO
3aMHCaTh € MOMOLIBIO CICAYIOUIMX YCIOBHBIX COOTHOLIEHHIT: AF ()
A A
A-wo=0w, —=0, —=0, 0o+ A=00w, +0+0=+00,
0 00
[TpakTHyeckoe BLIYMCIICHHE 1IPE/Ie/IOB OCHOBBIBACTCS HA CJICAYIOLHMX TeopeMax.
Ecim cymectsytor koHeunsle lim f(x)u limg(x), to
Xepa X—oa

1) lim @(x)+g(x) = lim f(x)+ lim g(x)
2) lim@(x)- g(x):= lim f(x)-lim g(x)

3) lime- f(x)=clim f(x) (¢ — koHCTaHTa)

ey limf()
4) limf(x) = I24 . (limg(x)#0).
ag(x) limg(x) s

OObIYHO /UIst OTBICKAHHUS NPE/Ieia HCMOIb3YIOT TeopeMbl 0 npeaenax. M3 stux reopem
CJIC/IyeT: €ClIU MpejesibHas TOUKa BXOAUT B o0sacThb onpejeneHus QyHKUHH, CTOAIIEH 110/
3HAKOM MpeJiesia, TO Ul ero OThICKAHHS HYXKHO HaiTH 3HaYeHHe (YHKIUHH B YTOH TOYKe.

[Ipumep 1. Haiitu npenenst
3x+5 3.145 8

a) lim = =—=4,
—-i4x-2 4.1-2 2
limx 1
6) lim—— = =21

= - = — =00
-lx—=1 lim(x=1) 0
x5l
Ho wacto TCOPEMBI O Ipeiaciax MNpUMCHHTb HEJb3s. 10 6blBaeT B Clay4asX, TakK

s 0 o« ® 0 _0 ;
Ha3bIBACMbIX HECOINPE/ICJICHHBIX BbIPAKCHUH: 5 —, 0.0, w—00, 17, 07, . PaccmoTpum
0

OCHOBHbIE CI10COObI PACKPLITHS HEONPEACICHHOCTEI.

4
[pumep 2. Haiitu npesen lim N

o T
x40 x4 x% =2
Pewenne. TeopeMy O npejese UYAaCTHOIO NPHUMEHSTh HENb3S, T.K. UHCIHTENb M
3HAMEHATe/Ib HEOrPAHMUYEHHO BO3PACTAIOT NPH X —> 0. MMeeM HeonpeaeNeHHOCTh BHIa
o0
[—]. B 1000HBIX NpUMEpaXx YHCIHTENb M 3HAMEHATENb APOoOH LenecooOpasHO pasjaenTh
w
Ha BBICLIYIO CTENEHb NePeMEHHOI. B Hauem npuMepe pasieiuM YHCINTEb U 3HAMEHATEb
na x*, 3arem nepeiizem k npeseny.

g
i o ]
il —[3]=|im A

—oxtyx’ -2 | oo X0 ) L_i=l+0—0=
3
X x




v2+x-3

IIpumep 4. Haiitu npezen lin; -
X=p X—

Pewenne. Eciu 1101 3HakoM npeaciia HMECTC st HppPpAlHOHAIBHOCTD, TO JUIS PACKPbLITHA

0
HCOIPCACIICHHOCTH [6 VYMHOXKAKT YHCIHTCIIbL W 3HaAMCHaATCllb £lp06H Ha BbIPAKCHHUC

COMNpsZKCHHOE HPPALHOHAJIBHOMY, IMOJYYCHHYHO ﬂp061> COKpAaLIAaT H MNEPEeXOdiaT K Mpeiaeiy.
lim Y2+ % =3 _[0]_ i Y2+ X=3)2+x43) . 24x-9
=7 (x=T2+x+3) DT (x=-T(2+x+3)

x7 X = 0

x=7 1 1

|
=lim =lim = -
HT(x=TNV2+x+3) =7 2+x+3 J2+7+3 6

2.15.2 3ajanus LI CAMOCTOSTEILHOI paboThl.
1. Haiitn ykasaHHbIe npejieisl

. 1=-3x-=-5x° . oxT43x C A14+3x%3 =2
a) llm‘—, 0) Iim — B) hm,—
x—=07x" 4+2x° 43 v>-3 X" 4+Xx-6 il X —%
9 lim 1-6x° g X2 +3x+2 &) lith J2xD <D
12 2x° +3x%* 43 x>-2 x> +5x+6 3 fx4+1=2
L 3-2x4+3x*t ; x> -9 i A DX DD
*) Iim —8M 3) lim —— n) im———
o |4 2x° =>-3x"+5x+6 3 \x+1-2

IIpakTuyeckoe 3ansaTue Ne 3. UcciienoBanme (pyHKIIMM HA HENPEPbIBHOCTH

Hean: 3akpenuTsh HaBBIKH HCCHIEAOBAHUS (QYHKIMH HA HENPEPLIBHOCTE H TOY-
KH pa3spbiBa

Odopyrosanne (nNpudopsl, MaTePHANALI, JAHIAKTHYECKoe obecneveHue):
METOAHYCCKHE PCKOMCHAAUMNH K BbINOIHCHHIO paﬁm‘m; 324aHHC H HHCTPYKUHOHHAA
Kapta Juls POBEJACHUS MPAKTHYCCKOrO 3aHATHA

KomnbioTepubie NporpaMMel: KOMIBIOTEPHLIC IPOIPAMMBL HE HCIIOJIL3YIOTCH

Copepxkanne padorsi:
OcHOBHBIC NOHATHSA.

| ®OyHKUHA HenpepsiBHA B TouKe A, eciid npejen (PYHKIHH B JaHHOH TOYKE
paBeH 3HaYeHHIO (QYHKUIHK B 3TOM TOUKE! 1in:f(x)= (k)



2 OnpeneneHue BKIKYAET YCJIOBHA:

- (hyHKIIHA 10/5KHA OBITH OTpe/ie/ieHa B TOUKe k, TO eCTh JIOJKHO CYLIeCT-
BOBaThb 3HaYeHHe f(k);
- JOJIKEH CYLIeCTBOBATEL 001Kl npese (PyHKIHH lim / (x), 910 moapasy-

MEBAET CYIIECTBOBAHUE H PABEHCTBO OAHOCTOPOHHKX mpeaeos: lim f(x)= lim f(x);
x=sk =0 x=vk+l

- npeen GYHKUHH B JAHHOI TOUKE J0JIKEeH ObITh PaBEeH 3HAYCHHIO (yHK-
LIHH B TOI TOUKE: lin;xf{.r):f(k).

3 Eciau B Touke k HAPYIICHO YCIIOBHE HENPEPBIBHOCTH H OJIHOCTOPOHHHE Tpe-
JieJibl KOHEYHBI, HO HE PABHBI, TO OHA HA3bIBAETCS TOYKOI pa3phiBa MepBoro poja

4 Ecim xors Obl 02tMH U3 nipeaenoB f(k-0) wimm f(k+0) He cyliecTBYeT WIH
paseH OECKOHEUHOCTH, TO TOUKa K Ha3bIBaeTCs TOYKOI pa3peiBa BTOPOro poja.

5 Ecnm cymecTByior NeBblii W npasslil npeaens! (PyHKIHH B TOUKE H OHH paB-
Hbl JIPYyr JpYry, HO He COBNAJAT cO 3Ha4eHHeM QyHkuuu f(x) B Touke k:
flk)= f(k=0)= flk+0) nin pyukuus f(k) ve onpeaenena B Touke k, To Touka k Ha-
3bIBACTCH TOUKOH YCTPAHHMOIO pa3phiBa

3ananue

Hecenenosars yHKUHIO HA HENpPepbIBHOCTh. ONpeaeanTs XapakTep paspbiBOB
(PYHKLIHH, €CIIH OHU CYLIECTBYIOT,

[Ipumeps! BeINOIHEHHS:
HUcxonbie 1aHHbIC:

X ox<l

3anaume 1, |y

1€x<2
3-x; x>2
X
107
Bananue 2 f(x)=
x+1
2 +7x-4 x+4
3apanme 3 f(x)=————; flx)=cg——
s /x) +4 ftx) 2x +7x—-4
Japanue 4 f(x)=x" - i 1
x+1
Pemenne:
3ananmue 1
®ynkuns HenpepsiBHa Ha untepamax (—D: [L2E (2499)  Torpa, paspeis

BO3MOJKCH TOJIKO HA KOHLAX YKA3aHHBIX POMEKYTKOB, TO €CTh B TOUKax X = 1 M X
= 2 . HaiizzeM 01HOCTOpOHHHE npejielibl U 3HaueHHe (YHKLUHH B KX 0 U3 3THX TO-
Yex.

lim f(x)= lixnu.\-’ =1; lixnof(x)= liT"(.r—l): =0

r—i-0

OJHOCTOPOHHHE Npejieibl B X = | CYLIECTBYIOT, HO 3HAYEHHS HX PA3JINYHBI,
3HAYUT B TOYKE X = | paspsiB NepBOIo poja.

lim f(x)=lm (x=1f=1; lim f(x)= lim 3-x)=1; f(2)=1

OJHOCTOPOHHHE Npe/ielibl U 3HaueHHe (PYHKLUHMH B TOUKE X = 2 paBHbI, 3HAUUT
TOUKA X = 2 — TOUKA HENPEPHIBHOCTH



3ajnanue 2

10
DyHKUMSA ‘[("')z—l HE OIpejie/ieHa, €ciii x—3=0H x+1=0, T.K. 9TH BbIpa-
X+

KCHHA HAXOJATCs B 3HAMCHATEJIC, 3HAYHT TOUKH paspbiBa X = 3ux=-1

1
lim f(x)= lim 10‘71 =} lim f(x)= lim i

r43-0 30 y 4 ca340” 340 y 41

=

OnHocTOpOHHME Npeienbl B X = 3 paBHbl OECKOHEYHOCTH, 3HAYHT B TOUKE X =
3 paspsiB BTOPOro poja.

’ 103 . . . 103
lim f(x)= lim =w; lm f(x)= lim =
r——1-0" x—-1-0 x4 ] 140" r——1+0 4 l
OaHOCTOpOHHME npeielibl B X = -1 paBHbl 0€CKOHEYHOCTH, 3HAUNT B TOUKE X =

-1 paspsiB BTOpOro poja.
Jananue 3

a} d]}'HK]J,HH HE OIIpeaecicHa, €ClH x+4={], T.K. 3T0O BRIPAMKCHHE HAXOOHTCA B
FHAMCEHATENE, 3HAYHT TOYKA paaphma X = -4
. 2% +Tx—4
Paznoxum uucnutens GyHKUHH f(x)= —— 4 Ha MHOXMTENM, JUI 5TOro
X+
HaljIeM KOPHH KBaJIPATHOIO YpaBHEHHs 2x" +Tx—4=0.

~749 1
D=49+32=81=9" Y=—— =k x=g

26 + Tx—4=2(x +4(x—%}={1+4121‘]}

flx)= (e+4)2x-1) 2x-1
x+4

CyIecTBYIOT JIEBLIH U TIPaBblii pejie/bl PYHKIHH B TOUKE X = -4 H OHH PABHbI
apyr apyry, Ho ¢yukums f(x) He onpeaenena B Touke -4, 3HAUYMT TOuKa -4 — TOuUKa
YCTPAHHMOTO Pa3phiBa

x+4

0) PaznoxuM 3HameHatelnb (QYHKUHH f(x)= I — HA MHOMHTEIH, 18
X +/x—
ITOrO HaiijleM KOPHHU KBAJAPATHOIO YpaBHEeHHs 2x” + Tx—4=0.
x+4 x+4 |
Xl= = =
1) 26 +7x -4 (x+4)2x-1) (2x-1)
Oyukuus f(x) He onpeeneHa B Toukax -4 u 0,5
o , 1 1
Touka -4 —Touka  yCTpaHMMOIO pazpblRa, T.K. im f(x)= lim &0 =5

1

A OZ ST TS

L . ! C e . . 1 -
.r—.lilil;.[g—u f (I) = x—.IH]JJ-E—U Ez_x——l} - I‘ ! J.-—I;illl?;lfﬂ.f (:‘{.} - .T—li]g..lg‘i'u (2x - 1} B :cl :’ B Toq}{e x 0,5 pagprB

BTOPOI'0 po/jia.

10



Jamanune 4

.xl—'\-+]—l—r‘?—2' x= -1
PRSI e
’ x+1 , x+1 s

o+ -1= x<—1
-2, xz2-1
=0
x; x<-1

x+1

HaiigeM ofHOCTOpPOHHHE IIpelelbl H 3HaueHHe (DYHKIHMU B KamJOH H3 ITHX

TOYEK.

lim f(x)= lim x=1;

x——1-1

lim f(x)=_lim X-2=-1

a——1+0

OHOCTOPOHHHE Npe/elibl B X = -1 CYLIeCTBYIOT, HO 3HAUEHHS HX PA3IHYHBI,
3HAYHT B TOYKE X = -1 pa3pbiB IEPBOrO PoJA.

3anannda K npakTH4eckoii padore.

Jananue 1
x+2; x<-1 ._x:-}—]; x=0 3
flx)=4x"+1; -1<x<1 flx)=11+2x 0O<x<2 2, x<-1
! -x+3 a=l 2 x=2 x=22 flx)=12-2x; -12x<1
Inx; x=1
2 )
xr2 T57F 0; x<0 X+l x<-1
—Jl2 2=y 3 (x)=21+2x —1<x
4 flx)=42; -2<x<2 s fx)= tgx; 0<x<l f{l] 14+2x; -l<x<2
1 1
—: x=2 . cox=2
2x L xzZ x=2
4
I x<-1 Pl ox=-1 2, x<-2
; flx)=12+3x; —1<x<l Flx)={14+2x; -1<x<2 flx)=1x* -2<x<1
Inx; xz1 8 x-I x=z2 9 -2x+3 x=1
—x+1; x<-1 J.\'+4:_ x<-1 J.t: x<0
flx)=1x"-1; -1=2x<2 flx)=1x"+2; -1=x<1 flx)=1x" 0=x<1
10 3 ox>2 1 121': xz1 12 l.\'—lz_ xzl

IpakTuyeckoe 3anaTHe Ne 4. Onepauuu HaJg MATPULAMHA
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ue.’lb: 3aKpEIIUTH HaBbIKH BbIIIOJIHEHHS JIHCTBUI Haj MarpulaMu

Coaepxanue padorbi:
OcCHOBHBIE IOHSATHS

1 Marpuueii pasMepHOCTH m X N Ha3bIBAaeTCs IMPAMOYrojibHas Taduu-
HamXxnuucena;, i=l,.., m, j=l.., N, pacrnoJOKEHHbIX B M CTPOKAX
H N cToNduax:

a4, G .. G,
A= &Gy Gy L. 0y
Ay W i

ml m2 -a
2 Marpnua Ha3bIBaeTCs KBAAPATHOMH, €C/IH M=n (N - IOPSI0K MAaTPHLIBI).
3 Marpuua Ha3bIBaeTCs €JHHHYHOM, €C/IH BCE IEMEHTH! Ha ee IIIABHOH
nuaroHany paessl 1. (Bce ocranbubie 3nemeHTsl npu 31oM pashsl (.) Exnanunas
Marpuia vaule Bcero odo3Havaercs OykBoii £ nim E ,, rie n - NopsaoK MaTpHLbL.
L @ e O
01 .00
E=
00 ... 1
4 Jlge matpuiel A U B paBHBl TOrZla M TOJNBKO TOIJa, KOIJla OHH HMEHKT
OJIHHAKOBBIH pasMep m*n H HX COOTBETCTBYHILIHE 3IEMEHTHI PABHBIL. H)'CTL 3ana-
HEI JIBe MaTpHLE! 4 1 B, npudeM pa3MepHOCTH NEPBOi W3 HHX paBHA pa3MepHOCTH
BTOPOH.

5 UroDbl yMHOKHTE MATPHILY HA YHCIO, HYWHO YMHOKHTE HA 3TO 4HCIO
BCE 3JIEMEHTHI MATPHIIBL.

6 CymMmoil JIBYX MaTpHl] OJMHAKOBOH Pa3MEPHOCTH, HA3BIBACTCS MATpHIA
TOIl 3e Pa3MEPHOCTH, KAXJIbIH 3JeMEHT KOTOPOil PaBeH CyMMe COOTBETCTBYHOIIHMX
INMEMEHTOB CIIATAEMBIX.

7 Ilpou3zBeaeHHeM MATPHI] HA3BIBAETCA MATPHIA, IEMEHThl KOTOPOH BbI-
uMcnsAoTes no gopmyne: ¢y =a by +tanby+ . tay b, i=1, ., m j=1, ..k
[Tponzsenenne marpuu 4 u B obo3navaercs AB, 1.e. C=A4B.. [lycre 3anaHel jige
MaTtpulsl 4 U B, npudemM 4ucio cTondUoB NepBoil U3 HUX PABHO YHCIY CTPOK BTO-
pOIi.

8 Ilpou3sseneHune MATPHUL CYLIECTBYET TOIJA W TOIBKO TOrAA, KOTJA YHCIO
CTONGLOB B NEPBOI MATPHIIE PABHO YHCITY CTPOK BO BTOPOI.

12



9 Marpuua, NoIy4armascs H3 MaTPHUEL 4 3aMeHOH CTpok cTonduamu, Ha-
3LIBACTCA TPAHCIIOHHPOBAHHOI 110 OTHOIICHHIO K MATPHIIE i 0003HauaeTcs A

10 Marpuna HassiBaeTcs 00paTHOI K MaTpuLe 4 u obo3Hauaercs A ', T.e. A
A7 =4"4=E.

11  OnpegenureneM n-ro NOpsAAKa HAIBIBACTCA YHCIO, NOMYYEHHOE H3
KBaJAPaTHOH TabIHILI pa3sMepHOCTH 11 X 1.

12 Onpenenurens 2-ro NOPAAKa - 3TO YHCIO BHIA
P p
a a
11 12
A= a,, azz|=a11ﬂzz_a1zae1-

13 OnpenenHrens TPeThEro NOPAIKA MOKHO BhIUHCIATH N0 npasuiry Cap-
pIOCA, METO/I0M TPEYTO/ILHHKA, PA3/IOAKESHHEM 10 CTPOKE HIIH CTONDLLY.
14 Ilycre a@y;- snement onpeenutens A. Munopom M 6yiem HaseiBaTh

olpeJeuTeNb, MOIYYeHHbIH W3 HCXOAHOIO BhIYEPKHBAHHMEM [- CTPOKH H j-I0
cToadua.

15 AnreOpanueckHM JONONTHEHHEM K 3IEMEHTY @ ; HA3BIBACTCS YHCIIO BH-
nady = (1M,
16 OOGparHyr MaTpHIly MO#HO HaiiTn MeTogom [aycca (A[E) —...—(E|A™)

1
w o dpopmyne 4~ =H‘(A;;}r

17 s toro, urodsl MaTpHila HMena o0paTHYK, HeoDXOIHMO U J0CTATOY-
HO, 4yTOOBI ONpeIe/IHTeb 3TOH MATPHIIE! ObLI OTIHUEH OT HYJIS.

Jananune

JHansl matpuuel A u B.

| Brmucats matpuiry A’ , musop Matpuisl M ,, | oTBeUatoNil JEMEHTY ).

2 Boruucants |A| tpems cnocoGami.
3 Boruncmuts 34, 24A-3B, A-B_ B-A.
4 Berumciuts B II[BYMSI crnocodamu.

5 Brrauciuts 44+5B" + A-B

13



3anannsa K NpakTH4eckoil padore.

1 2 -4 -3 3 -4 -1)2 1 2 -1 8 -1 3
A=|-7 3 -2k B=/1 -3 2 A=[1 -1 -2, B=4 1 6
1 1 2 21 -3 301 2 301 6
3 1 2 -1 2 1 1) |4 4 -7 -2 2 3 -l
A=|-2 -1 3} B=|4 2 1 A=|5 -3 -4 B=l0 10 5
2 4 -1 -2 -5 -1 3 -8 -1 -2 -5 -1
5 -1 4 -2 1 1 23 (6 1 -1 2 5 3 -5
A=| 6 10 -7 B=/-5 =3 -6 A=|4 7 -11 B=|9 4 -7
-3 -2 2 302 -4 2 -4 14 6 -11
7 41 -3 31 2 8 3 -5 3 0 -6 2
A=|8 3 -6} B=|2 -3 4 4=[1 -2 1} B=|4 -3 -1
22 -1 12 -3 1 7 -2 2 -1 4
9 4 -3 1 6 -4 -5 10 3 =1 2 [ |
A=/1 1 -1; B=4 3 &6 A=|-2 2 -3| B= 101
201 0 7 2 1 1 -5 8 -2 -5 -1
11 -3 -4 2 8 4 3 12 2 1 -3 0 10 3
A=|-2 3 -7 B=-11 A=[-1 1 -2 B=|2 3 -l
2 01 1 3 6 6 1 3 2 -2 -5 -1
13 -1 -2 1 5 3 6 14 3 -8 -1 2 -1 4
A=|-2 -1 3. B=|-1 -1 - A=5 -3 -4 B=[10 -6 2
2 4 -1 3 2 -4 4 -7 =2 4 =3 -1
IIpakTuyeckoe 3anaTre Ne 5. Boiuncienue onpeaeauresiei
l.le.llb pa60’ru: HaAY4YHUTLCHA BbIYHCIATE OHPEAC/INTCIIH BTOPOro U TPETHEIo
NopsiiKa.

Copepxanne padorsl.
OCHOBHBIC OHATHSI.

1 OnpejeureseM BTOpoOro Hopsika, COOTBETCTBYIOUIMM  MaTpuiie

a a
1 2
A =( JH&I’H)IB&!C']'CR UHCIIO djjazx>— dpadazy.

a4, ay
2 Onpejienureb  BTOPOrO  MOPSJIKA  PABEH  PA3HOCTH  ONAPHBIX
NPOU3BEIACHNIT IEMEHTOB II1aBHOM " 11000UHOI Jiaroaleii:
a, a,
=d)ay —a,dy,,
a, ax
3 OnpepenureneM TPeTbero IMOpsjika, COOTBETCTBYIOUMM  MaTpHLe

a, a, da,

A=|a, ay @y |paspiBaeTCs YMCIO @) @233+ a3A, 32305, — A)3aA203; —
a, a4, Ay

ApaUrdzy — dydozd;ys,

14



4 Oll}'}EJ_lBJlHTEJ]b MOMKHO BBIMHCIIHTB, HCIOJB3YH HCHNOCPCACTEBCHHO €r'o

OIpCIACIICHHE,

5 011pe,u,e1m‘reub MOMKHO BBIMUCHHTE € NOMOLBH €0 Pas/lodCHHUA 110

NEMEHTAM CTPOKH HIIH croJidua.

6 OIIPEJ_IEJIH’['EJ[I: MOKHO BBIUHCIHTE CHOCODOM NPHBEICHHA K
TPpEeYrojibHOMY BHIY, TOr4a 'I']JEYJ'OJ[I:HI:I[:'I OonpejciiuTel/ls paBEH NPOH3IBEICHUHD

2JI€MEHTOB I'NIABHOH HArOHAIIH,

3ajanus Kk npakTHueckoii padore.

o1 -1 -2 2 -1 1 12 -l 1o 1
L2 3 2. 2 -2 3. 12 412 3 521 3
50 —1 2 3 -5 3 -1 2 16 1 50 -1
0 1 1 -1 -2 21 0 12 -1 2 2 -1
6. -1 2 70t 2 -2 g0 2 -1 9|12 3| 10.p 2 3
301 2 3 -5 3203 16 1 316 1
233 3 -3 4 2 1 -l 2 -3 4 3 -1 4
L2 b -2t 12 36 2 1) g4 -1 20 155 2 0
6 2 1 2 1 0 2 3 0 6 1 0 0o 2
-1 4 2 3 4 2 5 2 0 20 1 4 2
6.2 0 1f 7.5 01 4800 2 1f 192 1 -3 20./5 0 I
2 1 -3 6 9 6 -2 9 -2 9 B 1 -3
-1 2 3 2 0 4 31 2 5 7 3 -4 5
2112 0 =3 22 |1 7 23,1 2 5/ 2416 3 4| 2512 -3 1
3 2 5 0 5 2 0 -4 2 5 -2 -3 3 -5 -1
32 1 302 1 3 1 3 1
2. -2 -2 273 -2 -2 285 3 -2 29.f12 7
1 1 -1 -2 1 -1 1 -2 -1 01 -
6 2 -1 3 -7 2 1 10 3 2 31 4
3.2 0 2 311 -8 3 32,4 3 1 3001 s
1 -1 -3 4 -2 1 5 1 =2 3 =2 1

15



IpakTuueckoe 3ansaTue Ne 6. Pemmenue CJIAY merogom Kpamepa

Lleab padoTbl: HAYYNTHCS PELIATh CHCTEMbI JIMHEHHBIX YPAaBHEHHI TPEThEro

nopsijika merojiom Kpamepa u merojom ["aycca.

Coaepaxanne padorTbl.

OcHOBHBIC MOHATHSL.

1 Cucrema IMHEHHBIX YPABHEHHIH, CO/IepIKaLLas M YPABHEHUI U n ypaBHEHUI

HMECT BHL!

a ¥y +apXy +. + 4, X, =b),
nn

Ay )X, +8pXy +... +A, X =h,,
Q%) +ap%y+..+a.x =b,

a X +a x,+.+a X =b,
rae, a (i=1,2,...,m; j=1,2,...,n) u b; (1I=1,2,...,m), NOCTOAHHBIC BEINUHHBI.

2 PemieHneM CHCTEMbl YPABHCHHIT HA3BIBACTCSH TAKOIH n-MepHblil BekTop X =
(X}, X2yee0sXp)y, KOTOPBII OJIHOBPEMEHHO SABIISACTCS PEILCHHEM KaXkI0I0 M3 YPaBHCHMI
CHCTEMBI.

3 Pewenue cucreM JIMHEIHBIX ypaBHenuit merogom Kpamepa: nycrs umeercs

CHCTEMA YPABHEHMIA:

ayxy +apxy +..tayx, = ’1

anx +anx; ..+ ayXy =0,

GniX) + G2y + .+ Gy =y
ObGo3naunm  uepes A onpeiesuTelb MATPHUbl CHCTEMbl M uepes A,
olpeenTellb, KOTOpBIi nojayvaercs u3 onpejaenurens A 3ameroit j-ro crondua

croabuom npaseix yacreii cucremst ( j=1,2,...n).
ayy ap .. Gy, ay ap - by..ayy

A=|2092 - Gl A = (92 2 - by..ayy

Ecnu OIPEAC/IUTE/Ib MATPHLIBI OTIIMYEH OT HYIJIs, T.C. A#0, To cucTema nmeer

A,
€/IMHCTBEHHOE PELICHHE, KOTOPOE HAXOANTCs 110 opmysie: x; = T} (j=12,...;n)

16



Hexoanbie nannbie:

1 Pewmrs  MeTo10M KPU.MU]'IEI CHCTEMY JIMHEHBIX y]'JZIBHCIIMi"I TPETHLEro

x—4y—-2z=1
nopsika (3x =5y —6z=23,
x4+ v+z=0

Pewenne:

a) Briuncnum ONpeIae/IHTE/Ib CHCTEMBIL!

I -4 -2
i -5 -4
B

5 0
A=
1

=(-546)+4-(3+18)-2(3+15)=1+84-36=49

Tak kax A £ 0, TO CHCTEMA HMEET ¢IHHCTBEHHOE PeLICHHE.

0) Boiuucanm Ay

N I AP 23 -4
A, =[23 -5 —6:3-‘1 ]‘—{—4)-‘0 l‘+(—2]-‘0 |
[
=3.(-5+6)+4-(23)-2(23)=3+92 - 46 =49
B) Boiuncnum Ay
1 3 -2
23 -0
A =3 23 -6|=1- -3
¢ 0 1 3
3 0 1

23 -5

3 -6
1

cof ot

=23-3-(3+18)-2(-69)=23-66+138 =98

1) Berunenum Ag;

1 -4 3 -
A =3 -5 23=|-‘| o —(—4}-‘
31 0

3 23

3 23

—2).
N )‘3 )
+3_‘3 -5
0 3|

=-23+4-(-069)+3(3+15)=-23-276+ 54 =-245

r) o gopmynam Kpamepa nonyunm:

Orser: (1; 2, - 5)
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3ajaHus K NPaKTH

Ix+Sy+z=-2
1 «+=2x-2y-3z=7
x+dy+z==5

x—by—z=1
4 < —x+2yp+z=-3

2x+y+3z=-4

x—y-2z=6
7 4=2x-3y+5z=7
dx+2y—z=13

x=y+z=4
10 45x-3y-2z=1
Ix+2y=3z=-1

Ix—4v+5z=
13 {x+2y-z=
2x—y+2z=3

dx+5y+4z=3
17 ¢=Tx+2y-z=2
Ix+y+z=-1

-2x+3y-2z=4
20 qx+y+z==7
4x-3y-z=06
x+y—z=-I
23 dx+3y+2z=7
2x—y-3z=8

ueckoii padore.

x+ty+z=
2 43x—-y+3z=2
4x+3y-z=5

Ix+5y+z=
5 q2x-y+2z=1
-x+3y-3z=-4

4y-3y+z=3
8 3x+2y-2z=-3
—x+3y+z=10

Ix=2y+2z=
X+2y-5z=3
—4x+y+2z=-3

X+2y+3z=4
2x=5y+2z=3
Ix—8y+2z=5

2x+2y-z=1
18 {x-3y-5z=4
4y+45y—3z=-|

X+y—z=-3
4y=2y=5z=5

Ix+2y+T7z=

21

Sx+2y-z=-1
Ix—y+3z=-4
Xx+2y-3z=3

24

x+y=3z=-3
3 q2x-y—-6z=9
—x+y+dz==06

—X—y+z=-5
6 3x+2y+2z=-3
=2x=-2y-3z=1

—x+3y—-4z=-3
9 2x-y-3z=
“3x+4y+5z=-2
Ix=-2y+2z=5
Sx+y-3z=-6
=2x+2y-z=1
Ix-2y+3z=-2
x+5y=2z=-I
-4x-3y-5z=-5

Xx=y+z=-4
19 <S5x+6y-2z=-]
qy-3y-2z=

x=y—-z=-3
2x=2y+5z=1
Ix—y-z=3

22

x+y+z=-4
Iv+dy-3z=1
4x+5y—3z=-1

25

IpakTuyeckoe 3ansaTust Ne 7. Pemenune CJIAY meronom I'aycca

Leab padoThl: HAYUNTHCS PEIIATH CHCTEMbI JIMHEHHBIX YPABHEHHUI TPETHEro

nopsiika Mmerojiom Kpamepa un

Copepaxanne padorsbl.

OCHOBHBIC NOHSITHS,

meroom ["aycca.

1 Cucrema IMHEHHBIX ypaBHEHUIL, cojleprkalias m ypaBHEHUH U n ypaBHEHHIH

HUMECT BHL:

rae, a; (i=1,2,...,m; j=1,2,...,n)

2 PeleHueM CHCTEMbI

%y Fay¥y t-- ¥
Ay Xy +ay%y +.. +ay, X, =by,

n b, (i=1,2,...,m), NOCTOAHHBIC BEJIMUNHBI,

YPaBHEHHIH HA3BIBACTCA TAKOH n-MepHbIil BekTop X =

(X1y X24..0sXp)y KOTOPBIH OJAHOBPEMEHHO SIBIISCTCH PEIICHHEM KAXKIA0I0 M3 ypaBHEHHI

CHCTCMBI.
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4 Cyts MeTosa ['aycca cOCTOHMT B TOM, YTO C MOMOIIBI) HEKOTOPHIX ONEpalHii
HCXO/HYHK) CHCTEMY YpaBHEHWII MOMXKHO cBecTH K Oosiee npocroil cucreme. Jra
NpOCTas CHCTEMA HMEET TPEYIOJIbHBIH BHIL!

apX; + apXs + apXy T .., aXy = by
a22X2 + anXa t ... AN = b2

AXa t . AN = b_1

v AnnXn = by

Oco0eHHOCTL 3TOH CHCTEMBI - B CTPOKAX ¢ HOMEPOM 1 Bee KoMpuumeHTEl
aj; npH J<i paBHBI HYIO, Eciii MBI CMOT/IH NPHUBECTH HAIIY CHCTEMY YPABHEHHIl K
Tﬂl{(‘lll-'[y T[‘IEYTDJ[bHﬂl\dy BHIY, TO [‘JELIJHTI: ypaBHCHHﬂ YIKe ll[’)DCT{L W3 nocneanero
YPaBHEHHA HAXOAMM Xn= by / any. Jlanewe nojgcrasiasem ero B npeanocineiHee
YPABHEHHE M HAXOJMM M3 HEro Xy.. lloxcrasnsiem oba HaiijieHHBIX pemienus B
CACAYIONICE © KOHUA YPABHCHHE H HAXOAHUM Xy, M rak Janee, noka He HaieM X, HA
uem peweHme sakanuusaeres, Takas npoueaypa HasbiBacTCs 00PATHON NPOrOHKOI,
ay s ..o a,
ay  dy . d,

=M

A=

5 Eecnn k marpuue nobapuTe B Kauecrse (nt+l)-

a, @, .. d

L i
oeo cronbua M'cl'I']'lHLly-C'I‘OJIGCLl cBOOOAHBIX HJICHOB, TO MOJYYHM TaK
HAZLIBACM YO PACUIHPEHHY IO MATPHILY CHCTCMBI JIMHEHHBIX ypilBHCHHﬁ, a cronben

CBOGOHHHX YICHOB OTAC/AIT BC]‘]‘['HKElthH(Jﬁ JIHHHEH OT OCTAIBHBIX C‘I'OJIGLI,OB, TO

ecTh,
a4y .. dylb
A= (y dy . dy,|b
a, . .. a,lb,
6 Jlist  npHBeleHHs CHCTEMbl  YPABHEHWH K TPEYroJbHOMY  BHY

BOCIOJIb3yeMCS  CBOICTBAMM: €C/IM € CHCTEMOH JMHeifHBIX anrebpaHueckux
YPABHEHHIl [POU3BECTH ClIEAYIOLIHE AeHCTBHA:

- NOMEHATEL MECTAMH JIBA YPaBHCHHH,

- YMHOMKUTE 00€ 4YacTH Kakoro-nudo YpPaBHEHHS HA IPOH3BOILHOE U
OTJIMYHOE OT HyJIS JAeHCTBUTENbHOE (WIH KOMIUIEKCHOE) YHelo k,

- K 00EHM UACTAM KAKOIO-JIHOO YpaBHEHUS NPUOABHTE COOTBETCTBYHOLHE
YACTH JAPYIOro YPaBHEHUS, YMHOMKEHHBIE HA IPOHU3BOJILHOE YHCIO k, TO HOJIYUHTCH
IKBUBAJIEHTHAA CHCTEMA, KOTOpas HMEeT TAKHE e pelleHHs (MM TaKKe Kak
HCXO/IHAS HE UMEET pelleHHii).

7 JlBe cHUCTEMBI HA3BLIBAKTCH YKBHBAJIEHTHBIMH (PABHOCHJIBHBIMH), €CIIM OHH
HMEIOT OJIHO U TO e obluee peleHue

8 Ilpeobpazosanue, NpUMEHEHHE KOTOPOrO MPEBPALIACT CUCTEMY B HOBYIO
CHCTEMY,  OKBUBAICHTHYK  MCXO/JHONM,  HA3BIBACTCS  HKBHUBAJICHTHBIM WM

PaBHOCHIBHBLIM IIpC(]ﬁ]’lH J0BAHHEM
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2 Pewnre metogom lNaycea cHereMy JIMHEHBIX YPABHEHHIT TPETHErO MOpsiiKa
x—=4y-2z=3
Ix=5y-6z=23,
I+ y+z=0

Pemenne:

Janumem CHCTEMY B MATPHMHOM BHIC H HPHBCIACM €€ K 'I"[’lif}'l'l.).llel}ﬁ

MATpHLEC:
1 -4 =23 1 -4 -2|3 1 -4 -2 3
3 -5 -6[23(=0 T 0O|l4|=|0 T 0] 14
3 1 1[0 0o 13 7[-9 0 0 49-245

—245 14
Tomaumlytmm:2=T=—5: y=—==2 x=3+4.242:(-5)=1

3aganus k npakTHYeckoil padore.

Ix+5y+z=-2 Xt+ty+z=6 X+y-3z=-3
1 1-2x-2y-3z=7 2 3x—y+3z=2 3 q2x-y—-6z=
x+4y+z=-5 dx+3y—z=5 —x+y+dz=-6
Ix—-6y-z=1 Ix+5y+z= -X=y+z=-5
4 -x+2y+z=-3 5 <2x-y+2z= 6 (3x+2y+2z=-3
x+y+3z=-4 —x+3y=3z=-4 =-2x=-2y=-3z=1
x-y-2z= 4x-3y+z= —x+3y—4z=-3
7 4=2x=3y+5z=17 8§ 3x+2y-2z=-3 9 2x-y-3z=
dx+2y-z=3 —x+3y+z=10 =3x+4y+5z=-2
x—y+z=4 Ix-2y+2z=13 Ix-2y+2z=5
10 45x=3y-2z= 1] {x+2y=5z= 12 {Sx+y=3z=-6
Ix+2y-3z=-1 —4x+y+2z=-3 -2x+2y-z=1
Ix=4y+5z=1 x+2y+3z=4 Ix=-2y+3z=-2
13 {x+2y-z=35 15 {2x=5y+2z=3 16 {x+5y-2z=-1
2x=y+2z=3 Ix-8y+2z=5 ~4x=3y=5z==5
4r+5y+4z = 2x+2y-z=1 X—y+z=-4
17 ¢=Tx+2y-z=2 18 (x=3y-52=4 19 {5x+6y-2z=~]
Ixdy+z=-I1 dy+5y=3z=~| dr—3y-2z=
=2x+3y=-2z= X+y=z==3 X=yp=z==3
20 sx+y+z=-7 2] <4x-2y-5z=5 22 <2x-2y+5z=1
4x=3y-z=0 Ix+2y+T7z=4 Ix—-y=-z=3
x+y—z=-1 S5x+2y-z=-I x+y+z=-4
23 3x+3y+2:z=7 24 {3x—y+3z=-4 25 dx+dyp-3z=1
2x-y-3z=8 Xx+2y-3z=3 dyx+5y=3z=-1

IIpakTnueckoe 3ansaTue Ne 8. Pemenne CJIAY pa3nbimu cnocobamu

3agaya. Pemuts cuctemy metonom ["aycca, MaTpUYHBIM CIOCOOOM U UCTIOJIB3YS

npasuiio Kpamepa. 20



3X1—X2+X3 =12
5% +Xp +2X3 =3
X1+Xp +2X3 =3

Pemenue:
Pemium cucteMy MaTpUYHBIM CIIOCOOOM, JIJIsE STOTO BHIYUCIUM OOPATHYIO MaTPUILY
1 A1 A A
Al = py A1 Ap A |, TIE Ajj - anredpanyeckue TONOJHEHHUS K dJIeMEHTaM
Aznr Ap Ags
MAaTpPULIBL.
3 -1 1
A=|5 1 2
1 1 2
3 -1 1
AA=|5 1 2/=6-2+5-1+10-6=12+0 - MaTpuIla HEBLIPOKICHHA.
1 1 2
1 2
1+1
Ay =(-1) A 2‘
Ao = (9720 - _g0-2)--8
1 2
A = (D)3 j=5—1=4
11
2+1
Ay = (-1 =—(-2-1)=3
21 =(-1) 1 2‘ ( )
31
Ay =(—1)2+21 ‘_6—1=5
3
Agg = (-1)*3 ) W =—(3+1)=-4
-1 1
3+1
Ag = (-1 =—2-1=-3
31 = (-1) 1 2‘
3123 1
Az =(-1 =—(6-5)=-1
32 = (1) 5 2‘ (6-5)
3+3(3
A33 =(—1) l‘=3+5=8
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0 3 -3
1

Al==1-8 5 -1
12
4 -4 8
[0 3 -3 (1) (012 33 (93 (0 0
X=—|-8 5 -1||3|=—|-812 5.3 (-1)-3|=—|-84|=|-7
12 12 12
4 -4 8)(3 4*12 (-4)-3 8.3 60 5

Pemnm cucrtemy metonom Kpamepa. ['1aBHBINM ONpeaeanTeNb CUCTEMBI:
3 -11
A=|5 1 2. PazmoxuMm onpenenuTens 1o JIEMEHTaM EPBOM CTPOKH, IIOJIb3YSChH
1 1 2
1 2 A3
bopmynoit |ay azp azs|=a1- A +ar - Ap +a3 - A
431 a3z as3

3 -11
1 2 5 2 5
A= 1 2=3-(-1F 0 Je(0)-0¥? T4+t J=1220
L1 o 1 2 1 2 1
3anuineM U BBIYMCIIMM BCIIOMOTATEIbHBIE OIIPCACIUTCIIN
2 11 1 2 3 2 3
A =13 1 2=12-(-D ] T4 0¥ T4t il:o
s 1 o 1 2 3 2 3
3 12l 3 2 5 2 5 3
A, =5 3 2/=3-(-1. +12-(-)t*2 +1-(-)¥3 J=0-12.-8+12=-84
L3 o 3 2 1 2 1 3
3 112 3 2 5 3 5
Axg=5 1 3[=3.(-1. +(-1)- ()2 J+12- (M3 1=3-1+412+12-4=60
L1 4 3 2 1 3 1
AX 0
Torma x = —% = — =0
AR
AX2 84
X2 = = — = —
A 12
A
A 12

Ortsert: (0;-7;5)
Penim cuctemy meToioM [aycca, ISl 3TOr0 COCTABMM PACIIHPEHHYIO MATPHUILY
CHCTEMBI M YIIPOCTHM €€ TIPUBEACHHEM K TPEYTOBHOMY BHUTY.

3 -1 172 1 1 23 1 1 28 11 2|3
5 1 213|~|3 -1 112|~|0 -4 -53|~|0 1 % —%
1 1 2|3 5 1 23 0 -4 -83 0 0 -3-15

Takum oOpa3zoM, crucTemMa paBHOCUIIbHA CUCTEME
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X1+ X9 +2X3 =3

X +§x __3
2Ty
—3x3 =15
Haxomum x3 =5
4 4 4
X1=12—7—5=O

OtBeT: X1 =0, Xp =7, X3=5

HpI/I peuICH BCEMU MCTOdaMH OIIHOﬁ U TOM XKe CUCTCMbI, MbI ITOJTYYUM OOMWH OTBCT.

3ananue Kk npakTuveckoeii padore

3apaua. Pemuth cucteMy Metogom ['aycca, MaTpUIHBIM CLIOCOOOM U UCTIONB3YS
npasuiio Kpamepa.

2X—y+z2=4 2X+3y—4z=3 2X—Ty+52=9
1.{ x+3y-z=7 2. 43x—4y+2z=-5 3.{ Xx+5y-5z2=-2
3X—-y+4z=12 2X+7y—-52=13 4x-2y+72=24
2x+3y-2=0 X+3y+4z=17 2X+2y—4z=6
4, 3x-2y+4z=9 5. ¢2x-3y+5z2=16 6.{ x+3y-5z2=6
y+z=2 3X+4y—-z=7 3X—2y+62=06
3X+4y+5z2=22 2x—-y-z=14 2X1 — X9 +2X3 =3
7.4 x-3y-62=-9 8. 13x+4y-2z=11 9.1 Xy + X9 +2x3 =4
2x+4y—-4z =10 3X-2y+4z=11 4% + X9 +4X3 =-3

IIpakTuyeckoe 3anaTus Ne 9. /leiicTBUs HaJl KOMILIEKCHBIMHA YU CJIAMU

]_[eJ'IB pa6OTBIZ 3aKPCIIMTH HABbIKW BBLITNIOJTHCHU A ,I[CI\/'ICTBI/II‘/'I C KOMIIJICKCHBIMH 4YHCJIaMHU

3ajanne

1 J_l'del 4yucia ) U Z>. BelnojgHuTs ClICAyromue JICHCTBHS HAJl KOMILIEKCHBIMH

YHCJIaMH B a.’”'C()p'dH‘lCCI\'Oﬁ (l)()p.\lc: a)z, + 25, l;):l =23, h‘).'l *Z,, -"):l "‘I::
\ z, i
(’)(:] + 3):_‘ + _;47 - 2
2 BoinosHuTs ,'lei“lc'l BHA HaJAd 4YHCIIAMH B 'l"pl"'()HOMC l'qut:CK()“ (l)()p.\lc:

a)z, -z,; 0)z,/z,; 6)z.

3 BbInONHHTL JACHCTBUA B TPUIOHOMETPHUYECKOH (opMe H NpeACTaBUTb
pe3yabTaT B TPHIOHOMETPHYECKOM, anredpanyeckoii 1 nokasarenbHoi Gpopmax
4 HaiiTn 3HaueHus KopHei
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3ajanus K NpaKkTHYECKOi padoTe.
3ananue 1

1. z2,=3+2i,z,=-1+5i
zy=143i,z, =-2+4i
Zy==2+i,z,=4+i
2y ==-2+4+2i,z,=1+3i
Z1=54+0,2,=-1-1i
2y =3-2i,2,=4+2i
.z =5+i,z,=1+2i
.21 =3+i,2,=4+2i

©. P NG oA W N

. 2y=1-2i,z, =3+ 2i
10.zy =4+3i,z, =-1—i

3aganue 3
3
0,5-i-0,5J3 ¥
[O,Sﬁ—i-O,S] 2 (2+\/Et)

o) s
7 (S (2]

o (222

J§+i

3ananue 2

W 00 N & 1 bW

. 2, = 8(cos 55% +sin55°), z, = 2(cos5° + sin 5°),

- Z; = 5(cos 48° +5in48°), z, = 2(cos 12° + sin12°),

. 2, = 3(cos 70° +5in70%), z, = 2(cos20° + sin 20°),

. zy = 10(cos 105° + sin 105°), z, = 2(cos 15° + sin 159),
. z; = 12(cos 145° + sin 145°), z, = 2(cos5° + sin 59),

. z; = 7(cos 255° + sin 255°), 2z, = 2(cos15° + sin 15°),
. 2y = 9(cos 168° + sin 168°), z, = 2(cos 12° + sin 129),

. 2; = 6(cos 40° + sin40°), z, = 2(cos 20° + sin 20°),

. 2y = 3(cos 40° + s5in40°), 2z, = 2(cos5° + sin 5°),

10. z; = 10(cos 75° + sin 75°), z, = 2(cos 15° + sin 15°),

i

R R
] (2\/5—2:']3 LT
S+ s 4160
6 4160

o [i-ilel @
s V=8

9 V-8

10 V8

IpakTuuyeckoe 3ansaTus Ne 10. CocraBiieHue MaTPHIl CME:KHOCTH M MATPUI] HHIIUJAEHTHOCTH
17151 rpag)oB 3aJaHHBIX FeOMeTPUYECKH
ens paboThl: 3amanue rpada, BEIYUCICHUE CTETICHEH BEPIIUH.

3ajauns K npakTudeckoii padore.

1 Oprpadp V = {1; 2; 3: 4; 5; 6} 7

E={(1;3): (1; 6):(2: 5):(3: 2); (3: 4): alblefdfe|r|g|h[i
(45 1); (4; 5): (5:3); (6 2)} 11 jolololololo]o
2 2(1[ofj1[t[ofo]of[1]0
1 2 3fofojofof[1[1][ofo]0
alolrfofoloflolol1]1
3 slofofoft[r]ol1]o]o
& 6lojojT[ololT [T 0]1
5 4 8
1234576
3H apV = {1:;2:3;4;5:6
corpagV = { } tolilololi]1
E={(1:2)(1;5):(2:3):(3: 1); (3: 4);
W2 (15)(2:3): (35 1) (35 4) 2 olo ol 1o
(4;2); (4;5); (4: 6): (5: 3)} 3
ojlofol1|ol1
4
4lolof1|o]1]o
2 3
S{irlr]of1]o]1
6l lol1fofl1]o
1 4
90prpagV = {1;2; 3;4: 5, 6}
6 S E={(1:4): (15 5); (25 1); (2; 3); (3; 4);

(4: 2): (4: 6); (5 3): (6: 3)}
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IMpakTuyeckoe 3anaTus Ne 11. BoinosiHeHne onepanuii HaJl MHOKeCTBAMU
Lenp paboTel: BeimosHenue oneparuii Hai MHOKECTBaMHU.

3ajanusa K npakTHYecKoii padore.

1 |A={b.e. Lk t}: B=iL i1 p vi: 8 A={c,m, n, 0, q}; B={c,d m, w};
C={j,k, Ly}:D={i ], s, t,uy,z}: C={m, n, q}; D={c, m, p};
X=(4nC)u(BNC). X=(4UuB)nC.
¥=(4nB)u(D\C) Y=(4~B)u(c\D)

2 [A=f{a, h,m, o, 1}; B={].k o, u vy}: 9 A=lb.d.L p};: B=lb.d. e, 1, p, x}
C={g.h.j};: D={g.j. q}: C=i{k, L p.t}; D={d, k, 0, p, q, u, v};
X =(4nC)u(DnB). X=(4\B)n(Cr D)__
¥ =(4nB)u(D\C) Y =(4~B)u(c\D)

3 | A={c, e, h,n}; B={e, . k, n, x}; 10 |A={a.b.f g 1};: B={c, f g 15 v};
C={b,c.h,p.1,s}; D={b, e, g}: C={a, g h,i}; D={f, w, x};
X=(4\B)n(CuD). X=(4nB)uC.

v =(4nB)u(C\D) Y =(4nB)u(C\D)

4 |A={b.f g. m o};: B={b, g h Luj}: 11 |A={b,c.h L j}; B={e, h L s, w};
C=le.f.m};: D={e, g Lp.q. wuv}; C=f{a.b.j.k L m}; D={a h I, w, x};
X=(4nC)uB. X=(4\C)nB.
v=(4nB)ulc\D) Y=(4~B)u(C\D)

5 |A={a,e. f 1}; B={a, b.k, n}; 12 |A={a, b, h,j,1}; B={b,c.h, L, v};
C={e, f,n, o, w, x}; D={ad.e,op,tu}; C={1.k,n,t.z};: D={b, 1. k, v, w};
X=(4UB)nD. X=(4UuB)nC.
vy=(AnB)\(cuD) Y=(2~B)\(cuD)

IpakTuyeckne 3anaTus Ne 12. HaxoxieHue BepoATHOCTH COOBITHI

Lenp paGoThI: BBIYMCICHHE BEPOSTHOCTEH COOBITHI MO Kiaccudeckoi (opmyre
oTpeJieNieHUs] BEPOSITHOCTH U 10 (OopMyJie T€OMETPHUUECKONH BEPOSITHOCTH, BBIUMCICHUE
BEPOSITHOCTEH COBMECTHBIX COOBITHI, OTpeieieHUue BEPOSITHOCTH 10 GOopMyIaM CyMMBbI U

IIPOU3BEACHUS
3aganus Kk npakTuveckoii padore.

1 YerpoiicTBO COCTOMT M3 UETBIPEX HIEMEHTOB, paboTAIINX HE3aBHCHMO,
BepostHoctu Ge3oTkazHoil padoTs! (3a Bpems t) NepBoro, BTOPOro, TPEThEro M 4Yer-
BEPTOr0 3EMEHTOB cooTBeTcTBeHHO paensl 0,5; 0,6; 0,7; 0,8, Haiitu BeposTHOCTE
TOro, 4ro 3a Bpems t 6esorkazHo OyayT paboTarh TONILKO JIBA 31eMEHTA

2 Camoner GomOuT obbekt, sanumatomnii miomans 1007 y2, 3ona Gombome-
TaHus — wune ¢ nonyocaMu 200 m ou 250 M. OnpejennTs BEPOATHOCThL HPAMOro
nonajgaHus B obbvext ognoll GoMOo0il, ecan npeanonarars, 4To nonajgadus domo B

JIH)GyH) TOUKY 30HbL GUMGUMC’I'HHHH PaBHOBOIMOMHEL.



3 Onpegenurs YHCIO NPOMAX0B, €C/IM M3BECTHO, YUTO MpOoH3BeaeHO 16 Bbl-
1
CTPCJIOB, a HacToTa NONnaJaHuA paBHa E

4 Tpoe OXOTHHKOB OJIHOBPEMEHHO BRICTPEIHIIN 110 Jince, KoTopas Obiia youTa
OHOI myneil. OnpeaennTs BEPOATHOCTE TOIO, UTO IHca YOUTA TPETHUM OXOTHHKOM,
€CJIM BEPOATHOCTH NMONAJIAHUS UL HUX cooTBeTcTBEHHO pasuel 0,25 0,4; 0,6,

5  AsroMoOWIB BO Bpemsi CBOEIO IYTH MOMKET OCTAHOBHTHLCH 110 HEThIPEM
HpHUHHAM, BeposTHOCTH OCTAHOBKH 110 9THM IIPHYHHAM COOTBETCTBEHHO pasHbl 0,2;
0,4; 0,3; 0,7. Haiitn BeposTHocTs X0Ts Obl 0JHOI OCTAHOBKH 110 Kakoi-nubo u3 npu-
UHH

6 Ilpu crpensde n3 BUHTOBKH OTHOCHTE/ILHAS YACTOTA MONALAHNS B LE/Ib OKa-
3asack pasnoi 0,85, Haittn uncno nonajauuii, ecnn seero Obu10 npouaseaeno 120
BBICTPEIIOB

7 Ha kam1oii 13 mwecTH OJHHAKOBBLIX KAPTOUEK HATEUATAHA OJHA U3 ClelLy-
oKX OVKB: a, T, M, p. ¢, 0. KapToukn tmarensHo nepemeinansi, Haiiti BeposaTHOCTD
TOr0, UTO W3 YETBIPEX, BBIHYTBIX [0 OJHOH M PACIOIOKEHHBIX B OJHY JIMHMIO Kap-
TOUKAX MOMKHO OYJIeT IpouecThb C/IoBe TPoc

8 B sumpke 20 cUrHANBHBIX pakeT, U3 KOTOPBIX 6 KpacHOro LBeTa, 0CTallbHbIE
3e/IeHOT0 HBeTd. KakoBa BEpPOATHOCTB TOTO, UTO CPE/M BISThIX HAY/IAYY [STH paKeT 3

OKaKYTCA KPpacHOro upera?

IpakTuyeckoe 3ansaTue Ne 13. [locTtpoeHue a5t BLIOOPKH ee TUarpaMMmbl,
pacyeT YUCJIOBBIX XapaAKTEPUCTUK

VYyeOHas Ledb: HAy4YUThCS CTPOUTH rpauuecKkue IuarpaMMbl BBIOOPKH, PacCUUTHIBATH

XapaKTEePUCTUKHU BHIOOPKH
Jananus s NPAKTHYECKOTO 3AaHATHHS

Bapuanr 1

1. Ina seibopkn 1,1,2.-5.4.3.3.8.8,1 onpenenure obbem u pasmax.
3anumnTe BLIOOPKY B BH/IE BAPHALIMOHHOTO PAJ1a M B BHJIE CTATHCTHYECKOTO Psjia.
Haiignre se100OpouHOE pacnpeacneHue.

2. Jlns BEIGOPKY, 38/1aHHOI CTATHCTHYECKUM PSIOM

2 4 6 8
5 2 | 3

nocTpoiite 1) noauron 4acTor; 2) NOJAHIoH OTHOCHTEIBHBIX 4aACTOT;

3. Jlnsa BeIOOPKH, 3a1aHHOH BaApHALIMOHHBIM psijioM -5, -5, 2, 3, 5,10,15, 15,

20, 20, Haiigute BBIOOPOYHYH) CPEAHIOK Y BbIDOPOYHYH) [HCIEpPCHIO S,
HECMELICHHYH BbIOOPOUHYIO aucnepcHEo S.
4. Ilpouseedeno ewvibopoutoe oOciedosanue KoMMepHeckux upm no

jampamam Ha pe
KIaMy, pe3viabmdanibl KOMopozo I.I'pf'd(‘ﬂlﬂ&]’(:’ﬁlﬂ i maﬁ_m:;e:

3aTpaTel HA perIaMy Koa-go gpupm ‘




(yen. ae. en.)
40-60
60-80
80-100

100-120
120-140

| | R

k| o

[1o nanneiM BIOOPOUHOTO 00C/IEI0BAHHA IOCTPOIHTE rHCTOrPAMMY 4acToT,
HCMoNb3ys Mactep anarpamm 8 MS Excel.

Bapunanr 2

1. Jlna swibopku  -3,1,2.434.4,1.2.1 onpejenure o0beM U pa3Max.
3anmuninTe BLICOPKY B BHJIE BAPHAIIMOHHOTO PS/Ia H B BHJIE CTATHCTHUECKOTO Psjia.
Haiianre Beibopounoe pacripeienexue.

2. Jlna Be1OOpKH, 321aHHOI CTATHCTHYECKHM PSIOM

-1 1 3 7
1 3 4 2

IIOC'I‘pOi'iTC 1) noAUroH 4acToT; 2) NOJHIOH OTHOCHTE/ILHBIX YacTOT

3. J1na BuiGOpKH, 32/1aHHOIT CTATHCTHYECCKHM PAIOM
-1 1 3 5 7 9
2 2 1 3 1 1

HaliuTe BRIOOPOUHYIO CPEIHION ¥ | BRIGOPOUHYIO JHCIEPCHIO Si, HECMEILEHHY IO

BBIOOPOUHYIO [icHepcHio S;

4. B pesynbrare BbIOOPOYHOro OOC/IEIOBAHHS KOMMEPYECKHX OAHKO6 0
pasmepe npudbLaU 3a 200 NOIAVHEHO Credyioujee pacnpe/ie/ieHue:

Pa3mep npudbum (M pyo.) Yucno GaHkos
10- 20 5
20-30 10
30-40 20
40-50 15
50-60 10

IIpakTuyeckoe 3anaTust Ne 14. Haxoxxaenue ciry4aifHON BeJTHYUHBI

HeJ’IBZ HaY4YUTBCA ONPEACIATH MATEMAaTUYCCKOC OXHAAHHUE, IOUCIIEPCUI0 W CPEAHCC
KBaApAaTUIHOC OTKIIOHCHHUC I[HCKpCTHOfI CHy‘l&fIHOﬁ BCJIMYMHBEI 110 3aJIaHHOMY pacClpeaACICHHIO.

3ajaHus 18 HEAHBHAYAIBLHOH PadoThi:

3ananne Nel. Haiinure maremarnueckoe oxunanne M(X), aucnepeuro D(X) u cpeanee
kBajpaTHuHoe otkiorenue § (X).

Bapuanm 1.
X [ -1 [ 2 [ 3 ] <10 [ 12 [ 20 [ 30 [ -40 ]
[P | o1 [ o1 [ o1 [ 009 | 03 [000 [ 03 | 0001 |
Bapuanm 2.
X [ 1 [ 2 ] 3 [ <10 | -12 [ 20 [ -30 [ 40 |
[P | 02 | 03 [ 02 [ 006 | 01 [ 0006 [ 01 | 0034 |
Bapuanm 3.
X T -1 T 2 [ -3 [ =10 [ -12 ] -20 [ -30 ] -40 |
[P | o1 [ 03 [ o1 [0005] 01 [0005] 03 | 009 |
Bapuanm 4.
X [ -1 [ 2 [ -3 [ -10 | -12 [ 20 [ -30 [ -40 |
[P | 02 | 04 [ 01 [o0002 | 01 [ 009 [ 01 | 0008 |
Bapuanm 5.
X [ 1 [ 2 ] 3 [ <10 | -12 [ 20 [ 30 [ 40 |
[P | o1 [ 02 [ o1 [o0008 | 02 [ 009 | 03 | 0002 |
Bapuanm 6.
X -1 T 2 [ -3 [ -10 [ -12 | -20 [ -30 | -40 |
[P [ 03 [ 02 | o1 [o0003] 02 [0005 [ 01 | 0002 ]




3apanne Ne2. JluckperHble He3aBHCHMBIE ClyYaiiHble BEIMYHHbBI 3a/1aHbl 3aKOHAMH pac-
npenenenns. Halitn matematnyeckoe oxunanue npousseneHus M (XY) u M (2Y).
Bapuaum 1.

X |1 |2 Y| 05 |1

p [02]08 pl03 07
Bapuanm 2.

X |12 |1 Y|1 1,25

p (0,604 p|0.8 |02
Bapuanm 3.

X |13 [2 Y |0,65]2

p 0,703 pl05 |05
Bapuanum 4.

X |1 |3 Y|1 1,35

p [0,1]09 pl(04 |06
Bapuaum 5.

X |12 |4 Y |2 1,85

p [04]06 pl0.8 |02
Bapuaum 6.

X |1 |4 Y| 04 |1

p [0.5]05 pl09 |01
Jaganne Ne3,

Bapuanm 1. [lpon3zsoaurtes 4 BeICTpeNa ¢ BEPOATHOCTRIO 10 najieHus B uens p;=0,6
p2=0.4, p;=0.,5 u ps=0,7. Haiiti MmaTemaTiuyeckoe 0xH1aHHe ODIIEro YHCIIA NOMAIAHHS.
Bapuanm 2. Ilponzpoantcs 4 BEICTpela ¢ BEPOATHOCTBIO [0 NaJeHUs B Helb p;=0,3
p2=0.4, p:=0.,6 u p:=0.5. Haiitn MaTemaTH4ecKkoe 0)HIaHHE ODIIEro YHCIIA NOMATAHHS.
Bapuanm 3. [lpouzeoautes 4 BRICTpea ¢ BEPOATHOCTRIO 110 NajeHus B 1els py;=0,1
p2=0,2, p3=0,6 n ps=0.,9. Haiitn maTtemaTi4eckoe oxHIaHHe 0OLIETO YHCIIA MONAJAHHA.
Bapuanm 4. [lpon3soaurcs 4 BeICTpeNa ¢ BEPOATHOCTRIO M0 NajeHus B uensb p;=0,7
p:=0,2, p;=0.8 u p,=0.5. Haiitn MmaTemariueckoe oxuIaHHe ODIIET0 YHCIIA NOMATAHHS.
Bapuanm 5. Ilpon3ssoaites 4 BeICTpeNa ¢ BEPOATHOCTBIO 110 NajJeHus B Helb py=0,5
p=0.4, p;=0.9 u p;=0.2. Haiiti MaTemaTHyeckoe Ox)HIaHHe ODIIEro YHCIa NOMAIAHHS.
Bapuanm 6. [lponzeoantes 4 BRICTpea ¢ BEPOATHOCTBIO 10 NajeHus B nels p;=0,3
p>=0.7, p;=0.3 u p,=0.5. Haiitn MmaTemaTH4YecKoe OxHIaHHE ODIIEro YHCIIa NOMATAHHS.

Jananne Ned,

Bapuanm 1. BeposTHOCTE 0TKa3a ACTANH 32 BPEMA HCIBITAHHA HA HALCHKHOCTD pasHa (,2.
HajiTn MaTemarHyeckoe OMHIAHHE YHCIIA OTKA3ABIIHX JETaleH, eClIH HCIBITAHHK OyayT
noaeepraytel 10 netaneii.

Bapuanm 2. BeposTHOCTE 0TKa3a JETANIH 32 BpeMs HCIBITAHHA HA HALEKHOCTH pasHa (0,3.
HaliTn MatemaTH4eckoe OMHIAHHE YHCIA OTKA3ABIIHX [ETaleH, eclH HCIBITAHHID OyIyT
nojseprayThl 12 neraneii.

Bapuanm 3. BepostHocTh 0TKa3a AeTANH 34 BpeMsi HCILITAHKHA HA HANeKHOCTL pasua 0,7.
HajiTn MaTemaTHyeckoe OXHIaHHE YHCIIA OTKA3ABIIHX [ETaleH, ecIH HCHBITAHHID OyayT
MoJABepruyThl 15 neraneii.

Bapuanm 4. BeposTHOCTE OTKa3a JETAIH 33 BPeMsl HCIBITAHMA HA HA/leKHOCTL pasHa (.9,
Haiiti MaTemaTHyeckoe OMHIaHHE YHCIA OTKA3aBIIMX JIeTaleil, ec/iH HCHbITAHHIO Oy XyT
nojeeprayTel 18 neraneii.

Bapuanm 5. BeposTHOCTE 0TKA3a JETANH 33 BPEMS HCIBITAHMUS Ha HANEKHOCTh pagHa 0,8.
Haiitn MaTemaTHueckoe OMHIAHHE YHCIA OTKA3ABINNX JeTaneil, ec/iH HCIBITAHHIO OYIyT
MOABEPrHYTH 6 deTaneii.

Bapuanm 6. BeposTHOCTE OTKa3a JCTAIH 33 BPeMsl HCIBITAHMA HAa HA/lEKHOCTL pasHa (0,2,
Haiiti MaTemaTHyeckoe 0mH/aHHe YHCIA OTKA3ABIKNX JIeTaleil, ec/iH HCIbITaHHIO OYIyT
nojaeeprayTel 20aetaneii.

Jaganne NeS

Bapuanm 1. Haiiti nucnepcuio ciy4aiinoii BennunHbl X — 4HClIa NOABICHHIT COOBITHA B
100 He3aBHCHMBIX HCIBITAHHAX, B KaXI0M H3 KOTOPBIX BEPOSATHOCTb HACTYILICHHS COOBI-
THA pagHa 0,7.

Bapuanum 2. Haiiti nucnepcuio ciy4aiiHoii BennunHbl X — 4HcIa N0ABICHHIT COOBITHA B
130 He3aBHCHMBIX HCIBITAHHAX, B KaXI0M H3 KOTOPLIX BEPOSTHOCTb HACTYILIEHHS COOBI-
THs pasHa 0,6

Bapuanm 3. Haiiti nucnepcuio ciy4aiisoii BennunHbl X — 4ucia N0ABICHHI COOBITHA B
150 He3aBHCHMBIX HCIBITAHHAX, B KaXI0M H3 KOTOPBIX BEPOSTHOCTb HACTYILICHHS COOBI-
i pasHa 0,2,

Bapuanum 4. Haiiti nucnepcuio ciy4aiinoii BennunHbl X — 4ucia N0ABICHHI COOBITHA B
200 He3aBUCHMBIX HCIIBITAHHAX, B KAXK/IOM H3 KOTOPBIX BEPOATHOCTE HACTYILUICHHS COOBI-
Ths pasHa 0,4,

Bapuanum 5. Haiiti nucnepcuio ciy4aiinoii BennunHbl X — 4HCIa N0ABICHHIT COOBITHA B
400 He3aBUCHMBIX HCIIBITAHHAX, B KAX/IOM H3 KOTOPBIX BEPOATHOCTh HACTYILUICHHS COObI-
i pasHa 0,8,

Bapuanum 6. Haiiti nucnepcuio ciy4aiinoii BennunHbl X — 4Hcia N0ABICHHI COOBITHA B
250 He3aBUCHMBIX HCIBITAHHAX, B KAX/IOM H3 KOTOPBIX BEPOATHOCTL HACTYILUIEHHS COOBI-
Ths pasHa (0,3,
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Japanue Ne6

Bapuanm 1. Cnyuaiinas BenndnHa X MOMKeT NPHHHMATH 1BA BO3MOMKHBIX 3HAYSHHS X, C
BeposTHOCTEIO (0,3 1 X, ¢ BeposTHOCThO 0,7, npuuem X>> x,. Hailitu x| 1 X5, 31as, uto M
(X)=2,7uD(X)=0,21.

Bapuanm 2. Cinyuaiinas BenuurHa X MOMKeT NPHHHMATH JIBA BO3MOMKHBIX 3HAYEHHS X C
BepoaTHOCTBIO 0.4 ¥ X, ¢ BeposTHOCTRIO 0,6, npuueM X,> X,. Haliti X, u X5, 3Has, uto M
(X)=34uD(X)=0,24.

KoHTpo.bHBIE BONPOCHI:

1. Jlate onpeneneHne MaTeMaTHYECKOTO OKHIAHHS
2. Y10 noKa3blBaeT AMCIEPCHS ClIy4aHHOH Be/IHYHHbI?
3. Kak naiiti cpe/iHee KBaJApaTHYHOE OTKIOHEHHE?
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