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2. O1leHOYHBIE CPeACTBA AJIsl TEKYIEro KOHTPOJIA

2.1. TemaTuka nNpakTUYeCKUX 3aHATUH

Pazpgea 1.

KonmuecTBeHHOE OMHMCAaHWE TPOIECCOB C HCIOIB30BAHHUEM YHCIOBBIX MHOXECTB B BHJIC
Tabmauu, (QyHKIOMA M cucTeM ypaBHeHHMH. KadecTBeHHOE€ M KOJIMYECTBEHHOE  ONHCAHHE
MPOIIECCOB C MCIOJIB30BaHUEM KPUTEPHAIBHBIX 3HAYCHWH B BHJIE HEPaBEHCTB. [IprMeHeHHe
NOHATUM W KaTeropuii MaTeMaTHKH Ui MOJydeHHs Hu oO0paboTku  uHpopmManuu B
COOTBETCTBHUH C MOCTABJICHHOM 3a/1a4eil B MPO(HEeCCHOHAIIBHON eATEeILHOCTH.

Paznen 2.



Marpunsl ¥ UX BHIBI, A€WCTBUA HajA Marpuiiamu. Vcnonb3oBaHHE MOHSTHS OMPEACTUTEND
KBaJ[paTHOI Marpuibl. CucTeMbl TMHEHHBIX anredpandeckux ypaBHeHuit (CJIAY), paznuuHbie
BHUJIBI CHUCTEM M MarpuuHbie Gopmbl ux 3amucu. [loustue pemenus CJIAY, BUABI pelIcHU.
OcHoBHBIE METOABI pemieHus cucteM — popmynbsl Kpamepa, Meton oOpaTtHOi MaTpHUIbl, METOA
Kopnana-I'aycca ¢ moJHBIM UCKIIFOYEHHEM HEU3BECTHBIX.

Paznea 3.
OcHOBHBIE 271eMeHTapHbIe (PYHKIMH, UX CBOWCTBa U rpaduku (0030p). [Ipumenenne QpyHKIMiA
B OMNHCAHUM COIMAIBbHO-PKOHOMUYECKUX TMpolreccoB.  beckoHeuHo-manbie U OECKOHEUHO-
OosblIre IepeMeHHbIe/PYHKIIH, UX POJIb B OMIMCAHUH ACUMIITOTUYECKOTO M KOJMYECTBEHHOTO
ananuza. [lonarue npousBoanoin ®OMII u OHII. [lpaBuna auddepennupoBanus U TadiuIa
npou3BOAHBIX. [IprMeHeHrne NPOM3BOAHBIX K HCCIEI0BAaHUIO TIoBeAeHUs GyHKIM. [Ipu3Haku
CYLIECTBOBAHMSI SKCTPEMYMOB U TOYEK Ieperuda, HeoOXOJUMbIe U JIOCTAaTOYHBIE YCIOBHSL.
[lpu3Haku BBINYKIOCTH W BOTHYTOCTH (PYHKIMHM, YCIOBHA THepernda. AHanu3 TpagukoB
byHkumii, mI00aNBHBIE U  JIOKAJIbHBIC 9KCTpeMyMbl. [IpuMeHeHue MNpPOU3BOJHBIX B
npoQeCcCHOHANBHBIX 3a/lauax MpH aHaM3e U3MEHEHUN U ocoOeHHOCTeH. Posb sKCTpeMyMOB B
MOKWCKE ONTUMAaNbHBIX pemieHud. [lonstue Qynkuuu Heckonpkux mnepeMeHHbIXx (DHII) Ha

npuMepe (QYHKIUU 2-X TMEPEeMEHHBIX. Omnpenenenue JOKaJbHBIX IKCTPEMYMOB (PyHKIUN
HECKOJIBKMX TepeMeHHbIX. HeoOxXomumMoe M 0CTaTOuHOE YCIIOBHE 3KCTPEeMyMa. YCIIOBHBIM
IKCTPEMYM.

Paznea 4.

Heomnpenenennsiit uHTErpal, ero cBoiicrea. Tabnuia uHTerpanoB. MeTonbl HHTETPUPOBAHUS:
HEIIOCPEACTBEHHOE, 3aMeHa IepEeMEHHOW, HUHTErpupoBaHue 1O dYacTaM. OnpeaeseHHbIN
WHTErpa, ero ocHoBHble cBoiictBa. ®opmyna Heiorona-JleitOnuna. Ilonsarue
mudQepeHInaIbHOr0 ypaBHeHUss U ero pemenus. [uddepennnanbHoe ypaBHEHHE MEPBOTO
nopsijika, ero oouiee, yactHoe U ocoboe peuieHus. Ilpumepst pemenus nuddepeHnanIbHbIX
YpaBHEHUH, XapaKTEepHU3YIOIIUX OCOOEHHOCTH HW3MEHEHHUs Ipoliecca/o0bekra. Pemienue
T QepeHIMaIbHbIX YPABHEHUH BBICIINX IOPAJKOB Ha NpUMeEpEe JIMHEHHBIX OJHOPOIHBIX
YPaBHEHU BTOPOTO NOPSAIKA.

Pazgeua S.

AKTyalbHOCTb yueTa CIy4alHBIX COOBITMH B NMPO(EeCCHOHANbHBIX SBJIEHUSX M IpPOIECcCax.
Knaccuueckoe, reoMeTpuyeckoe, CTaTUCTUYECKOE OIpeleNeHnus BeposTHOCTH. Popmyna
MOJHON BEpOSTHOCTM Kak OCHOBAa ydeTa BO3JEHCTBHS MHOTMX (DaKTOpOB B MPHKIAIHBIX
3a1a4ax. JIMCKpeTHble ciydalHbIE BEJIMYUHBI. HenpepsiBHBIE cCilydaiiHble BEIMYHHBI.
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU U MapaMeTpbl CIydalHbIX BEJIMYMH (MareMaTuyeckoe
oxuganue, aucnepcusi, CKO). Hopmanbehbiil 3akoH pacnpenenenus. @ynxuus Jlamnaca.
JIByMepHbIe cilydalinble BeTuuuHbl. Koppensauus u perpeccus.

2.2. KoHTpo/sbHbIE 321aHus 1JIsl TEKYIIEro KOHTPOJIA

2.2.1 KonTposbHbIe padoThl

Kontpoabhas padora 1. DiieMeHThI JIMHeiiHOI anredpbl. @yHKIIUM OIHOM M ABYX NepeMeHHbIX

Bapuanr 1.

1) Pettuth cuctemy ypaBHeHUit o popmynam onpenenuteneit Kpamepa. Crenarb npoBepky.
X+2y+32=9,
2Xx+3y+z=4,

X-y-2z=1.



2) [Tonb3ysich reOMETPUUECKUM CMBICIIOM CUCTEMbI IMHEHHBIX HEPABEHCTB, MOCTPOUTH OIOIKETHOE
MHO>KECTBO, OTPAXKAIOIIEE MOKYIATEIbHBIE BO3MOXKHOCTH MOTPEOUTEINSI IBYX TOBApOB 10 1ieHe 75 u 50
pyo0., eciu Ha UX nmpuoOpeTeHrne MoOXKHO u3pacxoaosars He Oonee 3000 pyO. 1 BTOporo ToBapa
Tpebyercst He MeHee 15 eauHul.
3) BeruuciauTs npenensl:
3 2
. X —4x x“+5x+4
a) lim ——;0) lim —————.
>2x? —2x oo 4xtyx
4) UccnenoBarh PyHKIHIO y =2x3+3x°~1 , nHaiitu AKCTPEMYMBI, TOUYKH Teperuda, mocTpouTh Tpaduk.

5) Haiiti cTaimoHapHbIE TOYKHM M MCCIEA0BATh Ha DKCTPEMYM (DYHKIIHIO
z=x2—xy +y*+9x—6y +20.

Bapuanr 2.

1) Pemiute cuctemy ypaBHeHuil. Cienarb MpoBEPKY.
X+3y+2z=4,
3X+2y+z2=9,
2x-y—-3z=1.

2) [Toctpoutsh OIOMKETHOE MHOXKECTBO, OTPAXKAIOIIEE MOKYIATEIbHBIE BO3MOXHOCTH MOTPEOUTENS
IBYX TOBapoB 1o 1ene 175 u 70 py0., ecinu Ha uX mpuoOpeTeHre MOXKHO U3PacXof0BaTh He Ooree
3500 py0. a mepBoro ToBapa umeercs He 6osee 15 equHMIIL.

3) BeruucauTe penensr:
3
. X" -9x 2
a) lim =———;6) lim 2x"+7x+5
x23 x* -3x x>0 5y 42x

4) iccnenosars Gynkmmio y =0,5x" — 4% | naittn 9KCTPEMYMBI, TOUKU Nlepernda, MOCTPOUTh TIpaduk.
15) HaiiTu cranroHapHble TOUKH U UCCIIEIOBATh HA SKCTPEMYM (YHKIIMIO ABYX EPEMEHHBIX

Z2=4x— x> +5y—y* —xy.

Kontpoabnas padora 2. Unterpansl, nuddepeHranbHble YpaBHEHUSI, SIEMEHTH TEOPHH
BEPOSTHOCTEMN

Bapuanr 1.

x—2

1) BeruncnuTh HeonpeieneHHble HHTErpajbl: a) I

xdx

Zacio)f 2
X V3 - x?

dx
3 )

/ x2

3) Haiitu o01ee pemieHre THHEHHOTO OHOPOTHOTO MU GEpEeHIIAIEHOTO YPABHEHUS C
MOCTOSIHHBIMU KO3 PUIIMEHTAMH
y"-2y+y=0.

8
2) BeruncnuTh ornpeieneHHbIi HHTerpanI
1

4) Cynoxo/iHas KOMIIAHHUS OPTaHU3YeT CPEeIU3EMHOMOPCKUE KPYH3bl B TEUEHUE JIETHETO BPEMEHU
U MPOBOJUT HECKOJIBKO KPYH30B B Ce30H. UTOOBI MONYYHTHh MPUOBLIL, BaXXHO, YTOOBI BCE KAIOTHI
3a(paxTOBAHHOTO MOJA KPyH3bl KOPaOisi ObLIN MOTHOCTBHIO 3aHATHI TYPUCTaMH. DKCIEPT MO TYpU3MY,
HaHSATBIA KOMIAHUEH, MPeICKa3bIBaeT, YTO KOpPabiab OyIeT MOJOH B TEUEHUE CE30HA C BEPOSITHOCTHIO
0,92, ecniu mosutap He MOJOPOXKAET MO OTHOIICHHUIO K PYOIIo, U ¢ BeposTHOCTHIO 0,75, ecnu moJap
nonopoxaer. [lo oleHKaM 53KOHOMHUCTOB, BEpPOSITHOCTH TOrO, YTO B TEUEHUE CE30HA J0JIIap
MOJ0PO’KAET IO OTHOIIEHHUIO K pyoOstto, paBHa 0,23. Uemy paBHa BEpOSITHOCTh TOTO, UTO OHMJICTHI Ha BCE
KpYyHU3bl OyIyT IPOIaHBI.



5) 3a1aH 3aK0H pacHpeleeHNs] TUCKPETHON CIIy4aiiHON BEJIMYUHBI.

X -4 -1 2 5 8
p 0,2 0,3 0,25 0,15 0,1
Haiitn matemaTrueckoe OxXugaHue, JUCIEPCUIO U C.K.O.

Bapmuanr 2

1) BerunciauTe HEONpPEIEICHHBIE UHTErPAJIbI:

a) J‘\/;_ldx, 6), B) Iex sine*dx -
x2

1
2) BeluucnuTh onpeaeneH bl HHTerpal I [ 4x — 21}&
X

0,5

a)

3) Haiitu obmiee pemeHne TMHEHHOTO OAHOPOIHOTO MU GEpEeHIINaTBFHOTO YPaBHEHUS C
MMOCTOSIHHBIMH KO3 DUIICHTaMHU
y// —4y=0.

4) JIBa aBTOMaTa MpPOW3BOAIT OJUHAKOBBIC JETANIM, KOTOPHIE MOCTYyNalOT Ha OOLIMN KOHBEWEp.
[Tpon3BOIUTENBHOCTS MEPBOrO aBTOMAaTa BJABOE OOJbIIE MPOU3BOAUTENLHOCTH BTOpOro. Ilepssiit
aBTOMAaT IPOU3BOAUT B cpenHeM 60% peraneil OTIMYHOrO KadecTBa, a BTopod — 84% neraneit
OTIUYHOrO KauecTBa. Haymauy B3siTas ¢ KOHBeliepa JeTallb OKa3ajach OTJIMYHOTO KauecTBa. Haiitu
BEPOSTHOCTH TOTO, UTO 3TA JIETalb U3TOTOBJIEHA TIEPBBIM ABTOMATOM.

5) 3agaH 3aKOH pacnpeie]eHus AUCKPETHOH cay4aiiHOM BETHYUHBI.

X 19 21 23 25 27
p 0,2 0,3 0,25 0,15 0,1
Haiitu maTemaTnueckoe oxugaHue, MOAy, MEAMaHy, JAUCHEPCHUIO U C.K.O.

Kpurepun m mkaja oneHKH ayiuTOPHOH KOHTPOJIbHOM PpadoThl B BHAe HA00pa 3a1a4

DJIeMEHTBI U 3TANbI
MakcumajbHbIe
BbINOJIHEHH S IHoka3zaresnn
N 0aJLIbI
KOHTPOJIbHO# padoThI
IIpaBuabHOCTDL M [IpaBunbHbIN BBIOOP (OPMYIT U METOOB PEIICHUS. 5)
MOJIHOTA PelIeHus
3alaHuil OtcyTcTBHE OMMUOOK B BHIYUCICHUSIX 5
O0ocHoBaHue BbIOOpPA 5
O6ocHOBaHME BHIOPAHHBIX METOJIOB U BHIBOJIOB 10
MaTeMaTH4€eCKOro
3aJIaHUIO.
HHCTPYMEHTApUs
Htoro 15

KonTponpHast pabora orneHuBaeTcs 1mo 15 OamnpHOW miKane, Oaiabl MEPEeBOASITCS B OIICHKH
yCIIEBAEMOCTH CIEAYIOIUM 00pPa3oM:
* 0-6 6aymIoB — «2»;
* 7-10 GanmoB — «3».
* 11-13 GamioB — «4».

2.2.2. PacueTHo rpaduyeckue padorsl (PI'P)

PI'P1 Marpuubl, onpeaeauTed U CHCTEMbI JHHEHHBIX yPABHEHHUH.




6

BapuanTsl 3ananuit 1y pacueTHOM paboThl ONPENENSIOTCS 10 MOPSIKOBOMY HOMEPY CTY[AEHTa B
CIHCKE TPYIIIHL.

3amanus:

1.Haiitu pemenue cucreMsl JInHeHHbIX ypaBHeHul A X= B (tme A — marpuna ko3¢ uIHeHTOB

IIPU HEU3BECTHBIX CHCTEMBbI JIMHEHHBIX ypaBHEHUM, X — HEU3BECTHBIH BeKTOp, B — cronben

CBOOOJHBIX YJICHOB):

a) A X = B; meromom Kpamepa;

06) A X =B, meronom ['aycca;

B) A X = B3 MeTomom oOpaTHON MaTpHIIb.

2. Bpluucnuth ompenenurens pasmepa 4x4 IBaxAbl: pa3loKEHHEM I10 BTOPOMl CTpoke U
TpETheMy CTOJIOITY

Bun onpenenurensa 3agaercs cxemoil: IlepBble Tpu CTpOKM — 4YHCia PACLIMPEHHOW MAaTPULbI
cuctembl A X = B; . YerBepras cTpoka — roji poxacHHs CTYICHTa

Hcxonnpie nanneie k 3amanusaMm PI'P:

Bapuanm Nel

2 1 -1 B =(@10 2 8)
A=|5 2 4 B,=(7 18 20)

73 4 B,=(4 2 15)
Bapuanm No2

-3 -5 4 B =(-20 -14 -6)
A=[-3 -2 2 B,=(21 2 -8f

-3 0 2 B,=(3 -2 -4)
Bapuanm Ne3

-2 -5 -6 B =(41 40 -28)
A=| 4 -4 -1 B,=(6 -8 32f

-4 0 3 B,=(13 14 -14)
Bapuanm Ne4

-2 1 -2 B=(2 9 30)
A= 1 2 -3 B,=(16 3 9f

-5 0 4 B,=(2 6 -17)
Bapuanm Ne5

4 -5 5 B=(13 0 -17)
A=[3 3 -2 B,=(-23 -2 -23)

-1 0 5 B,=(-35 -8 -5)
Bapuanm Ne6

-1 -3 2 B =(-11 -8 -20)

A=l 4 -4 -4 B,=(4 44 -32)
-2 0 6 B,=(-9 -8 -12)f
Bapuanm Ne7
—4 4 2 B, =(18 30 -4)

A=|-5 -4 -1 B
5 0 7 B



Bapuanm No8

-2 2 -1
A=|-4 5 2
4 0 8
Bapuanm N9
-3 1 4
A=| 2 -6 -4
-2 0 9
Bapuanm Nel0
-2 -2 -3
A=|-2 2 =2
3 1 O
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 Nel 3
-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 5
A=2 -3 -6
3 1 5
Bapuanm Nel6
-5 -6 -1
A= 1 -5 -4
-4 1 6

Bapuanm Nel7

~

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

B
B

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

B
B

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

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

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

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

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

B, =(-43 -39 16)
B,=(57 38 3)
B

. =(7 9 -10)



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

Bapuanm Nel8
-4 -5 -5
A= 1 2 —3}
3 1 8
Bapuanm Nel9
3 2 -3
A=l 3 -5 3]
-6 1 9

Bapuanm No20
-1 -3 2
A=-3 -3 -4

o
o

Bapuanm N2
1 3 5

A=|-2 -4 -6

Bapuanm Ne22
3 05
A=|2 4 8
6 8 6
Bapuanm No23
2 7 2
A=l1 6 0
3 25
Bapuanm Ne24
22 66 77
A=133 -1 -5
-9 7 2
Bapuanm Ne25
1 1 1
A=|-4 2 -3
7 -1 -1

(e

B =(26 —-16 -38)
B,=(27 -7 —46)
B,=(23 -10 -39)

B =(46 6 -42)
B,=(-4 -14 24)
B,=(-21 -6 23)

B =11 -26 -32)
;=0 6 6

B
B,=(-7 -2 -26)

B,=(21 -22 -23)
B,=(20 30 40)
B,=(-15 12 10)

B,=(1 2 8)
B,=(34 25 -12)
B,=(5 10 25)



PI'P2 DsieMeHTHI TeOPUM BEPOATHOCTEN.

BapuanTsl 3a1anuii 17151 pacueTHON pabOThI ONPEACISIOTCS 110 MOPSAKOBOMY HOMEPY CTYIACHTA B
cniucke rpynisl ( 6yxeoti V 0bo3nauen nomep sapuanma,).

3ananme Kk 3agayam Ne 1.1 -1.4

1. Ilepenucarb TEKCT 3aJayd, 3aMEHSsl BCE MMapaMeTpbl WX 3HAYCHUSIMH JJIsI PElIaeMoro
BapHaHTA.

2. OmnpenenuTh UCTIBITAHUS U DJIEMEHTapHbIE COOBITHS.

3. Onpenenuts uccaeryeMoe COObITHE A U IPYTHE COOBITHSL.

4. YcraHoBuTbh, Kakue (HOpMyJbl CIEAyeT HCHOIb30BaTh JJi BBIYUCICHUN U BBINOJIHUTH
nocseqHue. Borarcnenus npou3BecTy, 0 BO3MOKHOCTH, TOYHO.

3anauya 1.1. B ypue conepxutcs K yepnbix u H 6enbix mapos. CinydaitHbIM 00pa30M BEIHUMAIOT
M mapos. HaliTu BEpOSITHOCTB TOTO, YTO CPEIA HUX UMEETCS:

a) P 6enbix mapos; 0) MeHbIe, yem P, 6enbIx mapoB; B) XOTs Obl OMH O€JIbIN 1Iap.

3nauenus nmapamerpoB K, H, M u P o BapuanTam npuBeneHs! B Taom. 1.

Ta6muna 1.

Bapmanr | O | 1 | 2 | 3 |4 |5 |6 |7 |8]9|10]11]12|13|14|15
K 5/5/6|6|7|4|8|6|4|5|7|8|6|4|8]|5
H 6| 6|5|5|4|5|6|7|7|6|4|6|5|6|6]6
M 4151454454454 |4|4,4]|5]5
P 213123223423 |2|3|]3|3|2]4
Bapuant | 16 | 17|18 |19 |20 |21 (22|23 |24 |25|26|27 |28 |29 |30
K 7/5|/6|5|6|6|6|8|6|5|6|5|6)|6]|4
H 4 |\ 7|57 |7 |8 |56 7|7 |7|7|8|7]|7
M 514|5|5|5|5|5|5|4|4|6|5|5|5 |4

P 31324 |3|4|4|3[3|2]3|3[3]|2]|2

3apaua 1.2. YCTpOHCTBO COCTOUT U3 TPEX HE3aBUCHUMBIX JJI€MEHTOB, PA0OTAIOIINX B TEUCHUE
BpeMeHH T 0€30TKa3HO COOTBETCTBEHHO C BEPOATHOCTSIMU P; , P, U P, . Haiitu BepostHOCTB
TOTO, YTO 32 BpeMsi T BBIIIET U3 CTPOS: a) TOIBKO OJUH DJIEMEHT; 0) XOTS ObI OIUH AIIEMEHT.

3HaueHus MapaMeTPOB BBIUUCIUTD IO CIEIYIONINM (hOpMysiaM:

|14,9 —V| _
100
p,=1-k, p,=09-k, p,=085-k.

3agauya 1.3. B nupamuzge ctost R BuHTOBOK, u3 HuX L, ¢ ontuueckum mpuienom. CTpenok,

CTpelsisl U3 BUHTOBKM C ONTUYECKUM IPUIIETIOM, MOXKET MOPA3UTh MUIIEHb C BEPOSITHOCTBIO P, , a,

k

CTpCJIAAd U3 BUHTOBKU 0€3 ONTHYECKOro npuiena, — ¢ BEpOATHOCTBIO P, . Haiitu BCPOATHOCTH TOTO,

YTO CTPEJIOK MOPA3UT MUILEHB, CTPEIISISt U3 CIyYalHO B3SITOM BUHTOBKH.
3HaueHUs MapaMeTPOB BBIUUCIUTD IO CICTYIOMINM (hOpMyJiaM:

k=[4-V|,
p, =0,95-k/100, p, =0,6—k/100
3, V<14,
R=5+k, L=
4,V >14.

3agaya 1.4. B MOHTaXHOM Ii€eXe€ K YCTPOICTBY HPHUCOEAMHSIETCS 3IEKTPOABUIATEND.
OneKkTpoABUraTend IOCTaBIAIOTCA Tpems 3aBoJaMH-M3rotoButesssMd. Ha ckmane umerorcs
AIIEKTPOJIBUTATENN ATUX 3aBOJOB COOTBETCTBEHHO B KoinuectBe M, M,, M, 1mrTyk, koTopsie MoryT

0€30TKa3HO paGOTaTB J0 KOHIIa FapaHTHﬁHOFO CpoOKa € BEPOATHOCTAMU COOTBETCTBCHHO pl ; p2 u
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P, . PaGounmii Oeper ciyyaliHO OOMH 3JEKTPOIBUraTelb M MOHTHPYET €ro K ycCTpoMcTBy. Haiitu

BEPOSITHOCTH TOTO, YTO CMOHTHPOBAHHBIA M pa0dOTAOIMIHMK O€30TKa3HO 0 KOHIA TApaHTHITHOTO CpoKa
AJIEKTPOJBUIATENb IOCTABIEH COOTBETCTBEHHO IIE€PBBIM, BTOPBIM WM TPETBUM  3aBOJIOM-
W3TOTOBUTEIIEM.

3HaueHus MapaMeTPOB BBIYUCIUTH IO CIEAYIONIMM (HOopMyIiaM:

k= |14—V|,
p, =099-k/100, p,=09-k/100 p, =0,85—-k/100,
M, =5+k, M, =20—-k, M, =25-Kk.

3ananue k 3agavyam 1.5 — 1.6.

1) Tlepenmcarh TEKCT 3aga4yd, 3aMEHssi BCE IMAapaMETPbl MX 3HAUYCHHUSMHU JUISL PEIIacMOro
BapuaHTta. OnpenenuTb UCXOAHbIE JAHHbBIE U PE3YNIbTaThI.

2) Ompenenuts noxxofsmue (GopMyibl BEIYMUCICHUS W BBINOJHUTH BBIYMCICHUS NPU TTOMOIIN
MUKpOKaJbKynsaTopa u tTabnuil. [Toctpouts rpaduxu.

3agauya 1.5. B kax10M U3 7 HE3aBUCHUMBIX UCIBITAHUNA COOBITHE A NMPOUCXOAUT C MOCTOSTHHOU
BEPOSITHOCTHIO p. Berumciuts Bee BepositHoct P, , K=0,1, 2, ..., n, rne K — gacrora coObitust A.

[Toctpouts rpaduk BeposiTHocTel P, . HaliTu HauBeposTHEHIIYIO 4acTOTY.
3Ha4YeHUs TapaMETPOB 71 U p BBIYUCIUTH 10 CIEAYIOMUM HOopMyIaMm:
11, V <10,
n=410, 10<V <20, p=0,3+V /100,
9, V>20.

3agaua 1.6. B Kax/10M U3 7 HE3aBHUCHMBIX HCIIBITAHUH COOBITHE A MPOUCXOIUT C IMOCTOSHHOM
BEPOSATHOCTHIO p. HaliTH BEpOATHOCTH TOTO, YTO COOBITHE A TIPOUCXOMUT: a) TodHO G pa3; 6) Touno L
pa3; B) MeHbIe yeM M u 6obiie yeM F pa3; r) mensie yem R pas.

3HaueHus napametpoB 1, p, G, L, M, Fu R BbUUCIUTH IO ciaeayrouumM hopmymnam:

n=500+V-10, p=0,4+V /100, G=220+V -10,
L=G-30, M=G+20+V, F=G-40+V, R=G+15.

Kputepun m mkaja oneHku BoinojHenusi PI'P

MaxkcumaibHOE KOJIMYeCTBO
Kpurtepun
0aJ1J10B

[Tpu BeIMONHEHUM 3aJaHUN TIPUBOAATCS BEpHbIE OCHOBHBIE 6 6amnoB
TEOPETUYECKHUE MOT0KEHNUS U POPMYIIbI
[IpaBHIIbHO BBINOJIHEHBI PaCYeThI 6 6amioB
[IpaBuibHO IOCTPOEHBI TpaduKU 6 6annoB
OdopmiieHne cOOTBETCTBYET 00pa3ily 2 GannoB
HNroro BepHO BBINOIHEHHOE 3a7jaHUE 20 6an10B

PacuetHo-rpaduyeckas pabora omnenuBaeTcs mo 20 OamapHOM mIKane, 0amibl IEPEBOISTCS B
OILICHKH YCTIIEBAEMOCTHU CIIETYIOIIUM 00pa3oM:
* 0-9 GaymIoB — «2»;
* 10-14 6ammoB — «3».
* 15-18 6ammoB — «4».
* 19-20 GamioB — «5».
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3. OEHOYHBIE CPEJCTBA JIJISI TPOMEKYTOYHOM ATTECTALIMM

3.1. bank koHTpoabHBIX 3ananuii (YK-1.1-3)

3aganue 1.

Nel.  VK-1.U-3.
Ilpouumaiime mexcm, 3anuwiume pazeepHymuiii 0O0CHOBAHHBILL OMBEM.

Uucteie mHBecTHIIMKM HMMEIOT BUI QyHkmuu ot BpemeHu I(t) = 3000t. Omnpenenure mpupaiieHue
KaruTazia 3a yeTblpe roga. Kakas maremarnueckas onepanus IpUMEHSIETCS B 3TOM CIIydae.

Otset: 2400

Ob6ocHoBanme: [IpumeHseTcs onpeaeneHHblil HHTerpal oT cTerneHHol GyHkimu Ha uHTepBaie (0;4) u
¢dbopmyna Hetotona-JIeitbnuia

Ne2  VK-1.U-3.

IIpouumatime mexcm, 8vibepume NPABUILHLIL OMEEM U 3anuuume apeymeHmol, 000CHOBbIBAIOUUE
8b100p omeema.

JuddepeHnnanbabie YpaBHCHHS ONMUCHIBAIOT JUHAMUKY SKOHOMHYECKUX M3MCHCHHHA B MPHKIAIHBIX
3anauax. [lano nuddepennuansuoe ypasuenue dy/dx = (2k-4)x3. Haiinute 3Hauenue mapamerpa K
, IIPH KOTOpPOM (YHKIHsSL y=2X" +4 SsBISeTCS PEIICHHEM 3a1aHHOTO yPABHEHHS

1. 5
2. 2
3. 3
4. 6
Ortser: 4

Ob6ocHoBanue: [Ipy BepHOM peIIeHUH YpaBHEHHUS TOCJIE B3SATHS MPOU3BOAHOW (yHKIMH y U
MOJICTAHOBKH TOJIY4aeTcsl TOKIECTBO.

Ne3 VK-1.1-3.

IIpounTaiite TeKCT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alUIINTE apTyMEHThl, 000CHOBBIBAIOIIME BHIOOP
OTBeTa.

[IaTp 00pa3uoB TOBAapOB MpEANPUATUS HYKHO PACCTaBUTh Ha JIMHEHHOM BUTPUHE  BBICTaBKU
nponykiuu. C TOYKM 3peHHss KOMOMHATOPUKM  HalJWTe KOJIMYECTBO BO3MOXKHBIX BapUaHTOB
paccTaHoOBKH 00pa31IoB.

1. 5

2. 15
3. 120
4. 720
Otsert: 3

Ob6ocHoBanue: [Ipumensiercs popmyna nepecranoBok P =n!

Ned YK-1.U-3.
Ilpouumaiime mexcm, 3anuwume pazeepHymulil 000CHOBAHHBLL OMEEN.

B mpousBomcTBe HEKOTOPHIX W3IACHHA 3aHATBI 15 HOBBIX pPabOYMX M 5 OMBITHBIX KaJIpOBBIX.
HoBuuku pomyckatoT Opak mpu MoHTaxe ¢ BeposTHOcThIO 0,1, a onbiTHBIE — ¢ BeposTHOCTHIO 0,01.
Kommuccust Ha mpueme mznenus Hamia Opak. Haiiaure BepoATHOCTH TOTO, YTO Opak MPOM3BEICH
HOBBIMU COTpyAHUKaMU. OTBET OKPYIIIUTh IO COTHIX.

Otset: 0,97
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Ob6ocHoBanme: Mcnomb3oBare (Gopmyny baiieca s OIEHKM BEPOSTHOCTH BIIMSHHUS OJHOTO W3
YCIIOBUH TOCJE TOTO, KaK COOBIUTE YK€ TIPOU3O0IILIO.

Ne5 YK-1.1-3.
Ilpouumaiime mexcm, 3anuwume pazeepHymuvlil 000CHOBAHHBLL OMBEEN.

[Ipu ananuze uHbopMaIu JUIsl  TIPUHSATUSL  YIPABICHYECKUX PELIEHUN HUCHOIb3YIOTCS
MaTeMaTU4YeCKUE HWHCTPYMEHTBHI B BHUJAC JCUCTBUU HAJ MarpullaMd (YHCIOBBIMU TaOIHUIIaMU
rokasaresieit). Berancnure cymMMy 31€MEHTOB MEPBOTO CTOJIONA pe3ynbTupyromieit marpunsl C = 2A —
B, ecin

6 -12 1 4 -4 5
A=14 -5 13| B=|-4 3 6
-5 11 23 2 0
Otsert: 8 |
O6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JleficTBUSL [1ear0TCsl C COOTBETCTBYIOIIUMU

AJIEMEHTaMH CTOJIONA MAaTpULbl. Pa3Mepbl MaTpuIl TOJIKHBI COBIAJIATh.

Ne6 VK-1.1-3.

IIpouumatime mexcm, 8vlbepume NPABUTbHLIL OMEEM U 3anuUwume apeymeHmvl, 000CHOBbIBAIOUUE
8b100p omeema.

[lpu pemieHMHM CTaHIAPTHBIX SKOHOMHYECKHMX W YIPABICHYECKHX 337a4 BAXHO U HEOOXOIMMO
YUUTHIBaTh Bce Bo3jaelcTBywomue (gaxtopsl. CoObiTHe A MOXKET HACTYNUTh JUIIb HPU YCIOBUU
BO3/ICHCTBHSI OJJHOTO W3 JIByX HECOBMECTHBIX ycioBwuii/pakropos/runore3 Bl wmmm B2 . H3BecTHbI
BeposTHOCTH (haktopa P(B1)= 1/3 u ycnoBHbIe BeposTHOCTH Bo3neicTBUS paktopoB P(A/B1)=1/2 ;
P(A/B2)=1/4. Haiitu BeposTtHOCTh P(A) .

1. 3/4
2. 1/3
3. 2/3
4. 1/2
Otser: 2

Ob6ocHoBanue: Vcmonp3yeTcst CBOMCTBO MOJHOW Ipymiibl (aKTOPOB - CyMMa BEpOSITHOCTEH Bcex
¢akropoB paBHa eaunuue. P(B2)= 1-1/3=2/3. 3arem npumensiercs ¢opMmyna MOJIHON BEPOSTHOCTU
B(A) = 1\3*1/2+2/3*1/4= 1/3.

Ne7 VK-1.1-3.
IIpouumatime mexcm, sanuwiume pazeepHymulii 060CHOBAHHBI OMBEM.

Maremarudyeckoii MoJelb  TpeACTaBIeHUs MHGOPMALMKM O paclpelesieHMH W HCIOJIb30BaHUU
IPOAYKIIMM B PaMKax MeEXOTpaclieBOoro OajgaHca B MakpodKOHOMUKe wumeer Bua X=AX+Y, rue

J1
Y=y,
KOHEYHBIN NPOAYKT MPEACTABIEH BEKTOPOM Y3 , W3BECTHBI O0BEM COBOKYIHBIX MPOIYKTOB
0,1 0,2 0,3
500 b 9 b
X =| 400 A=|04 01 0,2
600 0,3 0.4 0,1

K0 OoTpaciu u Marpuna Kod(hQUIMEHTOB MpPSMBIX 3aTpaT
HNHcTpyMeHTaMU MaTpuUYHOM ayireOpbl HAWAWTE KOHEYHBIA MPOAYKT Y3 IS TPEThEH OTpaciu.

Otset: 130

O6ocHoBanme: Pemraercst marpuunoe ypaBHeHue Y=X-AX. Hcnonb3yercs MpaBHIO YMHOXCHHS
MaTpHIl — CyMMa MIPOU3BEICHU COOTBETCTBYIOIIMX IIEMEHTOB CTPOKH Ha CTOJOCII.
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Jlns popMupOBaHUS TpeThel cTpoku monydaercs yz = 600 — (0,3*500+0,4*400+0,1*600)= 130.
Ne8 VK-1.11-3.

TabnmuuHoe MNpeaAcCTaBJICHUC JaHHBIX - OCHOBHOC HHCTPYMCHTAJIBHOC CpPCACTBO JIA
KOJIMYCCTBCHHOI'O aHaJIn3a JaHHBbIX.

[1 0 5] [2 3]
IIpousBeneHne NaHHBIX MAaTPULL 532\ 0 MMeeT BHUJI MAaTpPULIbI pa3mMepa
a.2x2
b.2x3
C.2x4
d. He cymiecTByeT
3
Heonpenenennsiit uaTerpan I (Zx _1) ax paBeH ...
BapuaHTbl OTBETOB:
2 4 4
A) @m B) %4—(: B) %JFC ) 2(2x-1)°+C

Ne9 VK-1.1-3.
[Tpupamenue GyHKIIUN — OCHOBHOE TIOHSATHE MAaTEMAaTUKHU JJIsl aHAJIM3a B3aMMOCBSI3U JIaHHBIX,
XapaKTepU3yIoIiee 0COOCHHOCTH TPOLECCa U3MECHEHHUS.

y(x):xz—x+1

Jns pyaxun B TOUKe X=3 3a71aHo0 npupamenne aprymenta 2% =1 Haiirn

COOTBETCTBYIOIIEE MPUPALEHUE PYHKIIUU ﬂy .
a Ay =1
b Ay =0
c. Ay=2
d Ay =6
NelO VK-1.1-3.
[ToHsiTHE YHUCIOBBIX pPSNOB SBISAETCS  MHCTPYMEHTAIBHBIM CPEICTBOM JUIS TIPHOTMKEHHBIX
BLIUUCIIEHUI B XOJ€ aHaln3a CTaTUCTUYECKMX MAHHBIX W PElIcHHs NpodecCHOHANbHBIX 3amad (

w

Fd

BBIOEpUTE OJMH BapuaHT O0TBeTa). YnucaoBoM psii 3a7aH GOpMyIIon -1 int3

Torna 3HaueHHe €ro 4icHa 3.3 paBHO ...
BapI/IaHTLI OTBCTOB:

2 p 1 gl p.2
8 8 8 8
IIkaja 1 KpUTEPHUH OLIEHKH TeKYIero TeCTUHPOBAHUS
Yuci10 npaBUIbHBIX OTBETOB Ounenka

90-100% mpaBUIBHBIX OTBETOB OueHKa «OTIUYHOY
70-89% mpaBUILHBIX OTBETOB Or11eHKa «XOPOIIOY
50-69% npaBUIBHBIX OTBETOB O1ieHKa «ynOBJIETBOPUTEITBHO
Menee 50% npaBuiIbHBIX OTBETOB OneHka «Hey1oBIETBOPUTEIBHO)
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