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1. OUEHOYHBIE CPEJICTBA, COOTHECEHHBIE C INIAHUPYEMBIMHU

PE3YJIbTATAMHU OBYYEHUA 110 JUCHUIIJIMHE

Kon n HamMmeHOBanue
YHUBEPCAIbHOMN
KOMIIETEHIIUN

Kon u
HauMEHOBAHUE
MHAMKAaToOpa
JNOCTHKEHUS
YHUBEPCAIbHON
KOMIIETEHIIUU

Pesynbraret
0o0yueHus 1mo
JTUCIUILTAHAM |
MPaKTHKaM

Bup arrecranuu
Y OLIEHOUHBIX
CpejCTB

VK-1. Cnocoben
OCYULIECTBIIATH MOUCK,
KPUTUYECKUI aHAIN3 U
CHHTE3 HH(pOpMaluHy,
IPUMEHSATh CUCTEMHBIN
MOJXOJ ISl pELICHUS
MIOCTaBJIEHHBIX 3aJ1a4

VYK-1.1-3.
Bri6bupaet
ONTHUMAaTbHBIN
BapUaHT PEILICHUS
IMOCTaBIICHHOM
3a71a4n

VYK-1.1-3.3-1.
3Haer
TIPUHITHITBI,
KpUTEpUH,
MpaBUIIa
MOCTPOCHUS
CYXJICHUS U
OIICHOK

YK-1.1-3.Y-1.
YMeeT rpaMoTHO,
JIOTHYHO U
apryMeHTHPOBaH
HO (popmMHpOBaThH
COOCTBEHHBIE
CY)XIICHHS U
OLIEHKHU

VK-1.1-3.Y-2.
Ymeer
OIIPENEIATE U
OLICHHUBATh
MIPAaKTUIECKUE
MOCJIECICTBUSA
BO3MOXXHBIX
pelLIeHni
IIOCTaBIICHHOM
3aJa4uu

Tekymii
KOHTPOJIb!
YCTHBIM OIpOC,
KOHTDOJIbHBIE
pabotei, PT'P.
[TpomesxkyTouHas
arTecTaLysi:
KOHTDPOJIbHOE
3ajiaHue.

2. OueHo4YHbIE CPeCTBA VI TEKYUIEro KOHTPOJIS

2.1. TemaTuka NPaKTH4ECKUX 3AHATHH

Pa3nea 1.

KonnuecTBeHHOE oOmNMCaHHME MPOLECCOB C HCIOJIb30BAHHEM UHCIIOBBIX MHOXKECTB B BHJE
tabnmuy, (yHKOUA U cucreM ypaBHeHuH. KadecTBeHHOE M KOJMYECTBEHHOE  OIMCAaHHE
IIPOLIECCOB C MCIOJIB30BAHUEM KPUTEPUANIBHBIX 3HAYCHWM B BUJE HEPABEHCTB. [IpumeneHue
MOHATHUM W Kareropuil MareMaTHKu JUIsl TMoilydyeHus U oO0paboTku  uHpOpManuu B
COOTBETCTBHUHM C TIOCTABJICHHOMU 3a7a4ell B Mpo(dhecCHOHaNbHOM AesITeTbHOCTH.

Pazngea 2.



Marpunpl 1 X BUIBI, ACHUCTBUA HaJ Marpuuamu. Mcnonp30BaHHME IOHATHS ONPEACIUTEINb
KBaJlpaTHOM Marpuibl. CUCTEMBI JIMHEHHBIX anreOpanueckux ypaBHeHuit (CJIAY), paznuuHble
BUJIBI CUCTeM W MaTpudHble (Gopmbl ux 3anucu. [lonstue pemenuss CJIAY, Buasl perieHuil.
OcHOBHBIE METOZBI peleHus cucteM — opMmynsl Kpamepa, meton oOpaTHON MaTpHIlbl, METOX
’Kopnana-I'aycca ¢ OJTHBIM UCKITIOYEHUEM HEU3BECTHBIX.

Paznen 3.

OcHOBHBIE 371eMeHTapHble (PyHKIMH, UX CBOWCTBa U rpaduku (0030p). [Ipumenenue GpyHKImii
B OIMCAaHWH COLMAIBHO-’KOHOMHUYECKHX IIPOLECCOB.  beckoHeuHo-Mallbie W OeCKOHEYHO-
OosibLIME IepeMEHHbIe/PYHKIUH, UX POJIb B ONMCAHUM ACUMIITOTUYECKOTO M KOJMYECTBEHHOTO
anaymsa. [lonstue nmpomsBogHoit ®O/IIT u ®HII. [lpaBwna muddepeHmupoBaHus U TaOIUIA
npou3BOAHBIX. [IpuMeHeHne Npou3BOAHBIX K UCCIIeNOBaHMIO oBeneHus GpyHkui. [Tpusnaku
CYIIECTBOBAHMS OSKCTPEMYMOB W TOYEK Tepernda, HeOOXOAWMBIE W JIOCTATOYHBIE YCIIOBHSL.
[Ipu3Haku BBINYKJIOCTH W BOTHYTOCTH (YHKIMM, yCIOBHs meperuda. AHamu3 rpadukoB
¢GyHkuui, 1I00aNbHBIE M JIOKAJIbHBIC 9KCTpeMyMbl. [IprMeHeHHe TpPOHM3BOAHBIX B
npodeccHOHANBHBIX 3aJadax MpHU aHaIu3e U3MEHEeHuH U ocobeHHocTell. Poib skcTpeMyMoB B
MOMCKE ONTUMaNbHbIX pemieHud. Ilonstue QyHkuum Heckonpkux nepeMeHHbIx (DHII) Ha
npumepe (QyHKUMU 2-X nepeMeHHbIX.  OrmnpenesieHue JIOKaJbHBIX IKCTPEMYMOB (DYHKIHIMA
HECKOJIBKMX TepeMeHHbIX. HeoOxomumMoe W JOCTaTOuHOE YCIIOBHE KCTPEMyMa. YCIIOBHBIH
IKCTPEMYM.

Pazngen 4.

Heonpenenennslii unTerpai, ero coiicrsa. Tabnuua uHTerpanoB. MeTonbl HHTEIPUPOBAHUS:
HEMOCPEJCTBEHHOE, 3aMeHa IIepEMEHHOM, HWHTerpupoBaHMe 1O dacTsIM. OmnpeneraeHHbIH
HWHTETpal, ero ocHOBHble cBoictBa. ®opmyma Herorona-JleitOnuna. IlonsTue
muddepeHInaIbHOrO ypaBHeHuss U ero peueHus. JuddepeHunanbHoe ypaBHEHHE MEPBOIO
nopsiJika, ero ooiee, 4acTHoe U ocoboe pemeHus. Ilpumeps! pemenus qudepeHnrnaIbHbIX
YPaBHEHMH, XapaKTepHU3YIOIIMX OCOOEHHOCTM H3MEHEHHus npolecca/oobekra. Pemienue
muddepeHnranbHbIX YPaBHEHUH BBICHIMX IOPSAIKOB Ha TMPHUMEpE JIMHEHHBIX OXHOPOTHBIX
YpaBHEHMI BTOPOTO MOpsKa.

Pazgea S.

AKTYyaJbHOCTh yue€Ta CIy4YaWHBIX COOBITUN B MPOPECCHOHATIBHBIX SIBICHUAX W Tpolleccax.
Knaccuueckoe, reomerpuueckoe, CTATUCTUYECKOE omnpeneneHus BeposTtHocTu. Dopmyna
MOJTHOW BEPOSITHOCTH KaK OCHOBA ydeTa BO3JCUCTBUS MHOTHX (DaKTOPOB B TPHKIIATHBIX
3ama4ax. JluckperHble ciyyaliHble BEIMYMHBI. HenpepsiBHbIE ClTydaiiHble BEJIWYUHBI.
OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKU U MapaMeTphbl CIyYalHBIX BEJIMYUH (MaTeMaTHudecKoe
oxupanue, aucnepcus, CKO). Hopmanbnbsiii 3akoH pacnpeaenenus. @Pynkuus Jlamnaca.
JBymepHbIe cinydaiinble BenuuuHbl. Koppensuus u perpeccus.

2.2. KonTposbHbIe 3a1aHNUS AJI51 TEKYIIEer0o KOHTPOJIA

2.2.1 KoHTpoabHbIE padoThI

KontpoabHnas padora 1 . JiieMeHTBI JIMHEHHOH ajre0pbl. ®yHKIMH 0OJHON H ABYX IlepeMEeHHbIX

Bapuanr 1.

1) Pemuth cucteMy ypaBHeHHi o opmynnam omnpenenurencii Kpamepa. Caenars mpoBepKy.
x+2p+3z=9,
2x+3y+z=4,

Ix—-y-2z=1.



2) [Tonb3ysich TeOMETPHYSCKAM CMBICIIOM CHCTEMBI JTMHEHHBIX HEPABCHCTB, MMOCTPOUTH OIOKETHOE
MHOECTBO, OTpakarolllee MOKyIaTelIbHbIE BO3MOKHOCTH MOTPEeOUTENS ABYX TOBapoOB 1o 1ieHe 75 u 50
pyO0., eciiu Ha UX MprUOOpPETeHNEe MOXKHO M3pacxoaoBarhk He Oonee 3000 pyO. 1 BTOporo ToBapa
Tpebyercs He MeHee 15 eauHuII.
3) Beruucnuts npenenst:

. x° —4x . x2+5x+4
a) lim - 0) lim —

2 xt —2x ¥ 4y +x
4) Uccnenosarb GpyHKIUIo y =2x"+3x’—1 , HaliTH SKCTPEMYMBI, TOYKH Neperuba, MoCTPOUTh Tpaduk.

5) HaiiTu cTanuoHapHble TOYKU U UCCIIEN0BATh HA IKCTPEMYM (yHKIUIO
=X —xp+y'+9x—6y+20.

Bapuanr 2.

1) Pemuth cucremy ypaBuenuil. Caenarb IpoBEPKY.
x+3y+2z=4,
Ix+2y+z=9,
2x-y-3z=1.

2) ITocTpouTs GIOKETHOE MHOXKECTBO, OTpakalollee MOKyNaTeIbHble BO3SMOKHOCTH OTPEOUTENS
JBYX TOBapoB 1o 1exe 175 u 70 py0., ecnu Ha UX NpHOOpeTeHne MOXKHO U3pacXo0BaTh He OoJee
3500 py06. a mepBoro ToBapa umeeTcs He Ooinee 15 enuHuIL.

3) Boruucnuts npenensi:
3 2
-9x . 2x"+7x+5
a) lim 7; 0) lim —————
x->3 x2 _3x x>o S5x?42x
4) Uccnenosars Gpynkuuio y =0,5x* — 4x* , HaliTh 5KCTPEMYMBI, TOYKH NEPEruda, MOCTPOUTH rpaduK.
15) Haiitu cTanmoHapHble TOYKU M UCCIIEA0BATh Ha SKCTPEMYM (YHKLHIO ABYX NEPEMEHHBIX

z=dx-x’+5y—-y’ -

Kontpoabnas pabora 2. Unrerpansl, nuddepeHunanbHble ypaBHEHUsI, JIEMEHThl TEOpUn
BEPOSATHOCTEMN

Bapuanr 1.

x—-2
1 BBI‘-II/ICJ'II/ITL HCOIIPCACIICHHBIC MHTCI'PAJIbI. a dx - 6
) p p )I P )I /7

8
dx

2) BoruucnuTh onpeeneHHbli I/IHTeI’paJ'II 37
VX

3) HaiiTu ob1ee penieHne TMHEHHOTO OAHOPOAHOTO N hepeHITnaIbHOTO YpaBHEHHSI C
MMOCTOSTHHBIMU KO3 (HUITMEHTaAMH

y" - 2p+y=0.

4) CynoxoaHas KOMIIAHUS OPTaHU3YeT CPEAU3EMHOMOPCKUE KPYyHU3bl B TEUEHUE JIETHETO BPEMEHHU
U IPOBOJUT HECKOJIBKO KPYHM30B B CE30H. UTOOBI MOJYYUTHh NMPUOBLIb, BaXXHO, YTOOBI BCE KAarOThHI
3a(paxTOBAaHHOTO MO KPYHU3bI KOPAOIIss ObUIN MOJHOCTBIO 3aHATHI TypUCTaMHU. DKCIIEPT 1O TypU3MY,
HaHATBIM KOMIIaHUEH, peacKa3bIBaeT, YTO KOpadiib OyAeT MOJIOH B TEYEHHUE CE30HA C BEPOSITHOCTBIO
0,92, ecnu noyuap He MOJOPOKAET MO OTHOUICHUIO K pyOutto, U ¢ BepositHocThio 0,75, ecnu ponmap
nojgopoxaert. [1o olieHKaM 5KOHOMHUCTOB, BEPOSATHOCTb TOT'0, YTO B TEYEHHE CE30HA JI0JUIAP MOA0POKa-
€T TI0 OTHOWICHUIO K pyOito, paBHa 0,23. YUemy paBHa BEpPOSTHOCTH TOTO, YTO OMJIETHI HA BCE KPYH3BI
OyIyT IPOJaHBI.



5) 3ajaH 3aKOH pacipeaesieHUs] JUCKPETHOM CIIy4allHOM BEJTMYUHBI.
X —4 —1 2 5 8
p 0,2 0,3 0,25 0,15 0,1
Haiit maTemMaTudeckoe OXKHNJAaHUE, TUCIICPCUIO U C.K.O.

Bapuanr 2

1) Brerauciauts HEOMIPCACIICHHBIC HHTCTPAJIbI:

a) J‘\/iz_ldx; 0); B) Iex sine*dx

1
1
2) BEIMUCIIUTE ONpeIeeHHBIH HHTErpal I (4x - E}L"
0.5

a)

3) Haiitu ob1iee penieHre TMHEHHOTO OAHOPOAHOTO MU depeHnanbHOr0 YpaBHEHHSI ¢
MOCTOSSHHBIMA KO3 UIIMEHTaAMH
y"— 4y=0.

4) JIBa aBTOMaTa MPOU3BOJSAT OJUHAKOBBIC JETAIHM, KOTOPHIC MOCTYHAIOT HA OOIIHMI KOHBeHep.
[Tpon3BOUTENBHOCTD NIEPBOTO aBTOMAaTa BABOE OOJIbIIE MPOU3BOAUTENILHOCTH BTOpOro. IlepBolii aB-
TOMAT MPOU3BOAUT B cpeaHeM 60% neraneil OTIMYHOIO KauecTBa, a BTopoil — 84% neraneil OTIIMYHO-
ro kadectsa. Haynmauy B3siTas ¢ KOHBelepa JeTalb OKa3ajlach OTJIIMYHOrO KadecTBa. Hailtu BeposT-
HOCTb TOT'0, YTO 3Ta JeTallb U3rOTOBJIEHA MEPBbIM aBTOMATOM.

5) 3ajaH 3aKOH pacnpeaesIeHus] TUCKPETHOM CIydallHON BEJTMYUHBI.

X 19 21 23 25 27
p 0,2 0,3 0,25 0,15 0,1
Haiitu MatemaTuueckoe 0XUAaHNe, MOy, MEJIMaHy, IUCIEPCHUIO U C.K.O.

KpuTepun M mIKajia OLeHKH ayJUTOPHOW KOHTPO/JIbHOW padoThI B BH/le Ha0opa 3ajau

JJieMeHTbI M 3Talbl
MakcumasibHbIe
BBITNIO/THEHUSA IToxa3zarenu
“ 0a/uIBI
KOHTPOJ/IbHO¥ PaboThI
IIpaBU/IBHOCTH M [TpaBu/bHBIN BEIOOP (DOPMYJT U METOZIOB pelleHusl. 5
MOJ/THOTA PelleHus!
3afiaHU OTcyTcTBHE OIIMOOK B BEIUMC/IEHUSIX 5
O0OocHOBaHUE BbIOOPA 5
O6ocHOBaHMWe BLIOPAHHBIX METO/IOB U BBIBOJIOB T10
MaTeMaTH4YecKoro
3a/laHUIo.
HHCTPYMEHTapus
Htoro 15

KoHTtposnbHast pabora orjeHuBaeTcs 1o 15 6a/ulbHOM ImKase, Oa/ibl TTEPEBOASTCS B OLEHKH
yCIIeBaeMOCTH C/IeyIOIIMM 00pa3oMm:
* 0-6 6anIoB — «2»;
¢ 7-10 6annoB — «3».
* 11-13 6annoB — «4».

2.2.2. PacuerHo rpaguyeckue padorsi (PI'P)

PI'P1 Marpuusl, onpeaejuTe/]d H CHCTEMbI JMHEHHBIX YPaBHEHH.



BapuaHTsI 3a1aHmii UTsI pacueTHON pabOThI OMPENCISIFOTCS 110 TIOPSIIKOBOMY HOMEpY CTYICHTA B
CIIMCKE TPYIIIIBI.

3anaHus:

1.HaiiTu pemienue cucreMbl TMHEWHBIX ypaBHEeHU A X= B (tne A — marpuna ko3QQUIIEeHTOB

IIPY HEU3BECTHBIX CUCTEMbI JIMHEWHBIX ypaBHEHUH, X — HEU3BECTHBIH BEKTOp, B — cronbden

CBOOOHBIX YJICHOB):

a) A X = B, meronom Kpamepa;

0) A X = B, metonom l'aycca;

B) A X = B; mMeTonoM 0OpaTHOM MaTPUIIBI.

2. Bpluncnurth ompenenurens pasmepa 4x4 IBaXAbl: Pa3loKEHHEM II0 BTOPOM CTPOKE U
TPEThEMY CTONOITY

Bun onpenenurens 3agaercs cxemoi: [lepBble Tpu CTPOKM — 4uMClla pacIIMPEHHOW MaTpPHIIBI
cuctembl 4 X = B; . UeTBepras cTpoKa — rojl poXKACHUsI CTyACHTa

Ucxonnsie mannsie k 3amanusm PIP:

BapuanTt Nel

21 -1 B =010 2 8)
A=|> 2 4 B,=(7 18 20Y

73 B,=(4 2 15)
BapuaHnTt Ne2

-3 -5 4 B, =(-20 —-14 —6)
A=|=3 -2 2 B,=(21 2 -8y

02 B, =3 -2 -4y
Bapuanm Ne3

-2 -5 -6 B, =(41 40 -28)

A= 4 -4 -1 B,=(6 -8 32

-4 0 3
B,=(13 14 —14)
BapuanT Ned
-2 1 =2 B =(2 9 30)
A=| 1 2 -3 322(16 3 9)T
-5 0 4 ,
B,=(2 6 —17)
BapuaHT Ne5
4 =5 5 B =013 0 -17)

B,=(-23 -2 -23)

-1 0 5 /
B,=(-35 -8 -5)
Bapuant Ne6
-1 -3 2 B =(-11 -8 —20)
A=l 4 -4 -4 B, =(4 44 -32)
-2 0 6 ,
B,=(-9 -8 -12)
Bapuant Ne7
-4 4 2 B, =(018 30 —4)
A=|-5 —4 -1 T
B,=(2 38 -60
T o0 - , = )

B, =(-24 -7 -13)
Bapuanm Ne§



-2 2 -1
A=|—-4 5 2
4 0 8

Bapuanm No9
-3 1 4
A= 2 -6 -4
-2 0 9
Bapuanm Nel(
-2 -2 -3
A=|-2 2 =2
3 1 0
Bapuanm Nell
-2 -4 -5
A=|-2 -6 2
-2 1 1
Bapuanm Nel?2
-6 -1 4
A=|-3 —4 -4
1 1 2
Bapuanm Nel3
-1 -3 3
A=|5 -5 4
—1 1 3
Bapuanm Nel4
-5 -2 =5
A=|-4 -3 2
3 1 4
Bapuanm Nel5
1 3 S
A=|2 -3 -6
3 1 5
Bapuant Nel6
-5 -6 -1
A= 1 -5 -4
-4 1 6
Bapuanm Nel7

1 3 -3
A=|-4 -6 -3
-3 1 7

8

B =(4 —12 —48)
B,=(0 —11 —24)
B, =(2 19 16)

B, =(25 —42 33)
B,=(-5 26 19)
B, =(-20 4 —47)

B =(-8 —24 4)
B,=(23 2 -20)
B,=(4 -4 -18)

B, =(-15 8 -2)
B,=(-30 —10 14)
B, =(-11 8 12)

B, =(-40 24 -10)
B,=(-21 -3 -2)
B,=(-30 1 -5)

B =(19 22 7)
B,=(8 21 -8)
B, =(-35 -8 —5)

B, =43 24 -21)
B,=(-3 -13 o)
B,=(10 -9 -9)

B =(-1 -5 7)
B,=(15 -20 9)
B,=(8 5 10)

=(-43 -39 16)
,=(57 38 3)
.=(7 9 —10)

% =

>
I

B, =(26 —16 —38)
B, =027 -7 -—46)
B,=(23 —-10 -39)



Bapuanm Nel§
-4 -5 -5
A=| 1 2 =3
3 1 8
Bapuanm Nel9
3 2 -3
A= 3 -5 3
-6 1 9
Bapuanm Ne20
-1 -3 2
A=|-3 -3 -4
-2 2 0
BapuanT Ne21
1 3 5
A=|-2 -4 -6
4 6 9
Bapuant Ne22
3 0 5
A=[2 4 8
6 8 6
Bapuant Ne23
2 7 2
A=(1 6 0
3 2 5
Bapuant No24

22 66 77
A=|33 -1 -5
-9 7 2

BapuanT Ne25

B =(0 26 —4)
B,=(015 1 —10)
B, =015 3 2)

B =01 -22 -23)
B,=(20 30 40)
B,=(-15 12 10)

s
I
—
[t
o
o]
~—

B,=(34 25 -12)
B,=(5 10 25)

B =(5 11 19)
B,=(-2 -6 —4)
B,=(4 3 2)

PI'P2 JnemeHTBbI TeOpUM BEePOSITHOCTEH.
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BapuaHTsI 3a1aHmii UTsI pacueTHON pabOThI OMPENCISIFOTCS 110 TIOPSIIKOBOMY HOMEpY CTYICHTA B
CHMcKe Ipymmsl ( 6ykeoil V obosnauen Homep eapuanma,).

3ananme k 3agagam Ne 1.1 -1.4

1. Ilepemucarh TeKCT 3adauyM, 3aMEHsAs BCE MapaMeTpbl UX 3HAYCHUSAMHU I PelaeMoro
BapHaHTA.

2. OnpenenuTh UCTIBITAHUS U 3JIEMEHTapHbIE COOBITHSL.

3. Onpenenutp uccieayeMoe coobiTue A u Jpyrue coObITHS.

4. YcTaHOBUTH, Kakue (GOpPMYJbl CIEIyeT MCIONb30BaTh JUIsl BBIYUCIEHUH U BBIIOJIHUTH
noclieaHue. Boerancnenus npousBecTy, Mo BO3MOXKHOCTH, TOUHO.

3anaua 1.1. B ypue cogepxxurcs K uepnubix u H Oesnbix mapoB. CitydaifHbIM 00pa3oM BHIHUMAOT
M mapoB. Haiitu BEpOSTHOCTB TOTO, YTO CPEIA HUX UMEETCS:

a) P Genbix mrapoB; 6) meHble, ueM P, Oenbix mapoB; B) XOTs Obl OAMH OebIil map.

3nauyenust napametrpoB K, H, M u P no Bapuantam npuBesieHs! B Ta0. 1.

Tab6muna 1.
Bappaur | 0 | 1 | 2 |3 (4[5 |6 |7 |89 (1011 [12]|13|14]15
K 515|166 |7|4|8|6|4|5|7|8|6|4|8]|S5
H 6| 6| 5|54 |5|]6|7|7]6|4|6|5|6| 6|6
M 4 1514 (54454 |4|5|4|4|4|4]51]35
P 2031213223423 |23|3|3]|2]4

Bapuanr | 16 | 17 |18 |19 [ 20|21 |22 23|24 (252627 [28[29]30

A

W |k
WA ||
D[ ||
EENIAL REN RV ]
[SSERGLREN R o))
B |nfoco |y
ENIIV, LV B ke
W | |O\ |00
[SSEESNEN R o))
NS REE N ENRR)]

H
M
P

3agaua 1.2. YcTpoiiCTBO COCTOUT M3 TPeX HE3aBHCHMBIX AJIEMEHTOB, Pa0OTAIOIINX B TEUEHUE
BpeMeHH T 0e30TKa3HO COOTBETCTBEHHO C BEPOSTHOCTAMHU P, , P, U P; . HallTH BepoOATHOCTH TOTO,

41O 32 BpeMsi T BBIMIET U3 CTPOS: &) TOJIBKO OJUH JIEMEHT; 0) XOTsI ObI OIMH DIIEMEHT.

3HaYCHHSI TAPAMETPOB BBIYUCITHTD IO CIACTYIONMM (hopMmyiam:
[14,9-v|
k=——1
100
p=1-k,  p,=09-k, p;=085-k.

3agaua 1.3. B nupamuzae croatr R BuHTOBOK, U3 HuX L, ¢ onTuueckum mpurenom. CTpenok,
CTpensisi U3 BUHTOBKHU C ONTUYECKUM MPHUIEIOM, MOXKET MOPAa3UTh MUIICHb C BEPOSITHOCTHIO P, , 4,
CTpeJIsisi U3 BUHTOBKHM 0€3 ONTHYECKOTO TPHIIEIa, — C BEPOSTHOCTBIO p, . HaliTu BEpOsSTHOCTH TOTO,

YTO CTPECIIOK MMOpa3suT MUIICHB, CTPEJIAA U3 CJ'Iy‘l&fIHO B35TOM BUHTOBKH.

3Ha4YCHHSI TAPaAMETPOB BBIYUCIIUTH IO CIASAYIOMIM (opmyiam:
k=[14—-v

>

p, =0,95-k/100, p, =0,6—k/100
R=S+k, ~— {5 © =i
3agayua 1.4. B MOHTaXHOM 1Li€Xe K YCTPOICTBY IPHUCOEAUHSIETCS 3JIEKTPOABUIATEND.
OneKkTpoABUraTeiad IOCTaBISIOTCA TpeMs  3aBojaMu-u3roroButenssmMu. Ha ckmaze umerorcs
SNIEKTPOJBUIATEIIH ITUX 3aBOJOB COOTBETCTBEHHO B KonmuectBe M, M,, My miTyk, KOTOpbIe MOTYT
0e30TKa3HO paboTaTh /10 KOHLIA FapaHTUHHOIO CpOKa C BEPOSTHOCTAMU COOTBETCTBEHHO P, , P, H
p; . Pabounii Oeper ciay4allHO OIMH 3JEKTPOJBUraTelb M MOHTHUPYET €ro K ycTpoucTBy. Haiitm
BEPOSITHOCTH TOTO, YTO CMOHTHPOBAaHHBIN U paboTaromuii 6€30TKa3HO /10 KOHLA FapaHTHHHOTO CPOKa
UIEKTPOJIBUTATENIb  IIOCTABIEH COOTBETCTBEHHO IEPBBIM, BTOPbIM WM TPETBUM  3aBOJIOM-
U3TOTOBUTEIIEM.

3HaueHUS MapaMeTPOB BBIYUCIUTD O CICAYIONTUM (hOpMyJIaM:
k=[14—-v

>
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p, =099—-£k/100, p,=09-k/100 p, =0,85-%/100,
M, =5+k, M,=20—-k, M, =25-k.

3ananue K 3agayam 1.5 — 1.6.

1) Ilepenucarb TEeKCT 3ajayd, 3aMEHAs BCE MApaMeTpbl MX 3HAYCHUSIMH MJIs PELIAeMOIo
BapuaHTa. OnpeesnTh UCXOAHBIE TaHHBIE U PE3YJIBTATHI.

2) Omnpenenuts noaxoisimue (GpopMymbl BHIUMUCIEHUS U BBIOJHUTH BBIYMCICHUS TPU MTOMOIIN
MHUKpOKaJIbKyisiTopa u Tabnuil. [loctpouts rpaduxmy.

3agaua 1.5. B xax10oM U3 7 HE3aBUCUMBIX UCTIBITAHUN COOBITHE A MPOUCXOTUT C IOCTOSTHHOM
BEPOSITHOCTHIO p. Beruuciauts Bee BepositHocTH Py , £ =0, 1, 2, ..., n rae k— gactora coObITus A.

IToctpouts rpaduk BeposiTHOcTel P, . HailTu HauBeposTHeHIIyI0 4acToTy.

3Ha4eHus NapaMETPOB 7 U p BBIYUCIIMTD 110 CIEAYIOMMM (HOpMyIam:

- = - <>

— { Pt e S = p=03+V/100,

- _ e —

3agauya 1.6. B kaxa0M U3 7 HE3aBUCUMBIX UCIBITAHUN COOBITHE A MPOUCXOIUT C MOCTOSTHHON
BEPOSITHOCTHIO p. HallTh BEPOATHOCTH TOTO, YTO COOBITHE A MPOUCXOAUT: a) TouHO G pa3; 0) TouHo L
pa3; B) MmeHblie ueM M u Oonbiiie yem F pasz; r) mensine yem R pas.

3HaueHus napameTpoB 1, p, G, L, M, Fu R BBIYMCIUTD MO CIEAYIOMIMM (hopMyam:

n=500+V-10, p=04+V/100, G=220+V-10,
L=G-30, M=G+20+V, F=G—-40+V, R=G+15.

Kputepun u mikasa oneHkH BbinojaHenus PI'P

MakcuMmaibHOe KOJIH4eCTBO
Kpurtepun
0a/n10B

ITpy BBINO/THEHNY 33/laHUM TIPUBOJSATCS BepHble OCHOBHBIE 6 6arioB
TeopeThyecKue MoJioKeHUs1 U (OpMyJIb
[TpaBU/IbHO BBINIOJIHEHBI PACUYeThI 6 6annos
[TpaBu/IbHO NOCTPOEHBI rpapuKU 6 baioB
OdopmieHre cOOTBeTCTBYeT 00pasily 2 6asnoB
Wtoro BepHO BBINOIHEHHOE 3a/jaH1e 20 GasnnoB

PacuetHo-rpaduueckass pabora orjeHuBaercs 1o 20 6Ga/IbHOM I1Kajie, Gaibl TIepeBogsATCS B
OLIEHKH YCTIeBaeMOCTH CJIEAYOINM 006pa3om:
* 0-9 6annoB — «2»;
* 10-14 6amioB — «3».
* 15-18 6anmoB — «4».
* 19-20 6a/ioB — «5».

3. OHEHOYHBIE CPEJCTBA JJIS1 IPOMEXYTOUHOM ATTECTAIIUM

3.1. bank koHnTpoJbHbIX 3agannii (YK-1.1-3)

3aganue 1.

Nel.  VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymviil 000CHOBAHHBIU OMEEN.
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YucTele MHBECTULIMKM HMMEIOT BUJ (yHKuMU OT BpemeHnu I(t) = 3000t. Omnpenenute npupaiieHue
KamuTana 3a yeTblpe roga. Kakas maremaruueckas onepanus NpUMEHsIeTCsl B 3TOM Cilydae.
Ortser:

Ne2  VK-1.1-3.
IIpouumatime mexcm, @vlOepume NPABUNBLHBIL OMEEM U 3anUUiUmMe apeymeHmol, 000CHO8bI8AIOWUE
8b100p omeema.
Juddepernnanbable YpaBHEHUS! ONMKCHIBAIOT JHHAMUKY SKOHOMHUYECKUX M3MEHEHHH B TPUKIIAIHBIX
sagauax. Jlano muddepenmansnoe ypasHenue dy/dx = (2k-4)x’. Haligure 3HaueHue mapamerpa

k , ipu kotopom (yHKIMA y=2x* +4 ABIAETCS PEIIEHMEM 3aaHHOTO yPABHEHUS
5

AW~

2
3
6
OrtBer:

Ne3 YK-1.1-3.

[TpounTaiite TEKCT, BEIOEPUTE NPABUIIBHBIA OTBET U 3aIUIIATE aPTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOD
OTBETA.

[TsaTh 0Opa3lOB TOBAapOB MPEANPHUSATHS HYXHO PACCTABHTh HAa JIMHEHHOW BUTPUHE  BBICTABKH
npoayknud. C TOYKH 3pEHHS KOMOWHATOPUKH  HAWIUTE KOJIMYECTBO BO3MOXKHBIX BapHUaHTOB
paccTaHOBKH 00pas3IioB.

1. 5

2. 15
3. 120
4. 720
OTBerT:

Ne4 VK-1.U-3.
IIpouumaiime mexcm, 3anuwiume pazeepHymuiii 0O0CHOBAHHBIU OMBEN.

B npousBoincTBE HEKOTOPBIX M3JAENUWN 3aHATHI 15 HOBBIX pabouux U 5 ONBITHBIX KaJpOBBIX.
HoBuuku nomyckator Opak mpu MOHTaxke ¢ BeposTHOCThIO 0,1, a onbiTHEIE — ¢ BeposTHOCTHIO 0,01.
Komuccust Ha mpueMe u3nenus Hanuia Opak. Haloure BEpOSITHOCTH TOTO, 4TO Opak MpPOW3BEICH
HOBBIMHU COTpYZAHUKaMH. OTBET OKPYIIIUTH 10 COTBIX.

Ortger:

Ne5 VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymviii 060CHOBAHHBIU OMEEN.

IIpu ananuze uHbOpMaIUU IS TPUHATUS  YIPABICHUYECKUX PEIICHUH HUCHOJb3YIOTCS
MAaTEMATUYCCKHEC I/IHCTp}IMeHTI)I B BHIOC HGfICTBI/IfI HaI ManI/IIIaMI/I (‘II/ICJ'IOBBIMI/I Ta6J'H/IIIaMI/I
nokaszareneil). Beraucnute cymMmmy 3lIeMEHTOB MEepPBOTO CTOJI01A pe3ynbTupytonieit Matpuibl C =2A —
B, ecin

6 -12 1 4 -4 5
A=l4 -5 13| B=(-4 3 6
-5 11 123 2 0

Ortser:
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Ne6 VK-1.11-3.
IIpouumatime mexcm, @vlOepume NPABUNLHBIL OMEEM U 3anUUUMe apeyMeHmbl, 000CHO8bI8AIOWUE
8b100p omeema.

[lpn pemieHuM CTaHAAPTHBIX SKOHOMHUYECKHX M YIPAaBICHUECKHX 3a1ad BaXHO M HEOOXOIMMO
YUUTBIBaTh Bce BozaeicTByromme ¢aktopbl. CoObiTHE A MOXET HACTYNHUTh JIMIIb MPH YCIOBUHU
BO3/ICHCTBHSI OHOTO U3 JIByX HECOBMECTHBIX ycioBuii/(aktopos/rumore3 Bl wmu B2 . M3BectHBI
BeposTHOCTH (hakTopa P(B1)= 1/3 u ycnoBHble BepoaTHOCTH Bo3zAeicTBus ¢akropoB P(A/B1)=1/2 ;
P(A/B2)=1/4. Haiitu BeposiTHOCTH P(A).

1. 3/4

2. 1/3

3. 2/3

4. 12

Ortser:

Ne7 VK-1.11-3.

Ilpouumaiime mexcm, 3anuwiume pazeepHymuiii 000CHOBAHHBIU OMBEN.

Marematnueckoil Mozenb MpeACTaBleHUs HH(GOPMAlMU O PACHpPEIeNICHUHd U HUCIOJIb30BaHUU
OPOAYKIMM B PaMKax MEXOTpacieBoro OajaHca B MakpO’KOHOMHKe uMeeT BUJ X=AX+Y, rae

»1
Y=y,
KOHEYHBIM MPOAYKT NPEICTABIEH BEKTOPOM V3 , W3BECTHBI 00bEM COBOKYIHBIX MPOAYKTOB
0,1 0,2 0,3
500 b b b
X =| 400 A=|04 01 0,2
600 0,3 04 0,1

KaX/J0M oTpaciu U Matpuna Kod(pPUIMEHTOB MNPSAMBIX 3aTpaT
NHcTpymMeHTaMU MaTpUYHOM anreOpbl HAWAUTE KOHEUHBIN MPOAYKT Y3 JUISI TPEThEH OTPaCIIy.
Ortser:

Ne8 YK-1.11-3.
TabnuuHoe mpencTaBleHHE  JITAHHBIX - OCHOBHOE MHCTPYMEHTAIIBHOE CPEACTBO IS
KOJIMYECTBEHHOIO aHAJIN3a JAHHBIX.

=

[1 0 5] [3‘ 3]
[IpousBeneHne NaHHBIX MATPHI] 5 3 10 HMMEET BUJI MATPHUILIBI pa3mepa

a. 2x2
b. 2x3
c. 2x4
d. He cymecTByeT
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3
Heonpenenennslilt uaTerpan I (ZI _1) o paBeH ...
BapuaHTb! OTBETOB:
2 4 4
peie g @) R L R IC e
Ne9 VK-1.11-3.

[Mpupamnienre GyHKINU — OCHOBHOE TIOHSITHE MAaTEMAaTHUKH JIJIsl aHAJIM3a B3aMMOCBSI3U JIaHHBIX,
XapaKTepu3yIoliee 0COOCHHOCTH TPOLEecca N3MCHEHHS.

y(:c)=x2—:c+1

g hyHKmm B TOUKe X=3 3aJ1aHO MpUpamnieHne aprymenta 2% =1 Hajitu

COOTBETCTBYIOLIIEE pUpaleHHe QYHKIIUU Ay .

a. =1
b. Av=0
c. Av=2
d Av=6
Nel0 VK-1.1-3.

IToHsiTHE YHUCTOBBIX PAOOB ABJIACTCA HHCTPYMCHTAJIbHBIM CPCIACTBOM  JJIA HpI/I6J'II/I>I(eHHBIX BBIYUCJIIC-
HUM B XOJIC€ aHalW3a CTAaTUCTUYECKUX JAHHBIX U peIICHUA HpO(i)eCCI/IOHaJ'ILHBIX 3aaa4 ( BBI6epI/ITe

w

M

OJIMH BapHaHT OTBeTa). YncIoBoM psan 3a1aH GOPMYIIOiN -1 Tnt3

Torz[a 3HA4YCHHUE €ro 4YiIeHa d; paBHO ...
BapI/IaHTBI OTBCTOB!:

2 1 1 2
1) - 2) - - 3) - 4) - -
) 8 ) 8 ) 8 ) 8
3.2 KIIFOYHU K TECTOBBIM 3AJAHUSAM
Howmep 3ananus BepHslit oTBET
1 Otsert: 2400
[IpumeHsieTcst onmpeneneHHbIii UHTETpal OT CTENEHHOW (DYHKIMM Ha WHTEpBAJIC
(0;4) u popmyna Herotona-JleiiGHumna
2 Otser: 4
[Ipu BepHOM pelIeHUH YpaBHEHHUS MOCIE B3STHUS MPOU3BOAHON (YHKIMH Yy H
MIOJICTAHOBKH MOJIy4aeTcs TOXKAECTBO.
3 Ortger: 3
[Ipumensiercst popmyna nepecraHoBok P =n!
4 OtseT: 0,97
Hcnonws3oBarhk (opmyny baiieca nnsi OIEHKH BEPOSTHOCTH BIHSIHHS OJHOTO W3
YCIIOBUHM TOCJE TOT0, KaK COOBIUTE YK€ MPOU3O0IILIO.
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5 Ortser: 8

COBIIaAATh.

O6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8
COOTBETCTBYIOIIUMHU 3JICMEHTAMH CTOJIOIa MaTpuUIlbl. PasmMepsl MaTpHIl JOIKHBI

6 OtsBerT: 2

Hcnonp3yeTcst CBOWCTBO MOIHOM Ipymbl (JaKTOPOB - CyMMa BEpPOSTHOCTEH BCeX
¢dakropoB paBHa eaunune. P(B2)= 1-1/3=2/3.
nonHoi BeposTHOCTH B(A) = 1\3*1/2+2/3*1/4= 1/3.

7 Ortser: 130

Hns  dopmupoBaHus

Pemaercsa marpuunoe ypaBHeHue Y=X-AX. Mcnonp3yercs NpaBHIO YMHOXKECHHS
MaTpull — CyMMa IIPOU3BEICHUI COOTBETCTBYIOIINX 3JIEMEHTOB CTPOKU Ha CTOJIOEII.
TPETbEU CTPOKH MOJIy4aeTcss Y3
(0,3*500+0,4*400+0,1*600)= 130.

8 d
9 d
10 3

IlIkaya 1 KPpUTEPUH OLEHKH TEKYNIEr0 TECTUPOBAHUS

Yuciao NpaBUWJIBHBIX OTBETOB

OrneHnka

90-100% npaBUIBHBIX OTBETOB

O1LeHKa «OTIMYHOY

70-89% mpaBUIBHBIX OTBETOB

OI_IeHKa «XOpOo1o»

50-69% npaBUIIbHBIX OTBETOB

OneHka «yIoBIETBOPUTEILHO

Memnee 50% npaBUIBHBIX OTBETOB

OHGHKa CKHEYOOBJICTBOPUTCIIBHO»

JleficTBUS nemaroTcs ¢

3areM npumenHsiercss Qopmyna
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