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2. O1leHOYHBIE CPeACTBA AJIsl TEKYIEro KOHTPOJIA

2.1. TemaTuka nNpakTUYeCKUX 3aHATUH

Paszgea 1.

KonmuecTBeHHOE OMMCAaHWE TIPOIECCOB C HMCIOIB30BAaHHUEM 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 MareMaTHUKU Uil TONy4yeHHs Hu o0paboTKu  HHpOpMaluU 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 ypaBHeHuil (CJIAY), paznuunbie
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 CBOicTBa U rpaduku (0630p). [Ipumenenne QpyHKImit
B OMNHCAHUM COIMAIBbHO-PKOHOMUYECKUX TMpolreccoB.  beckoHeuHo-manbie U OECKOHEUHO-
OosblIre IepeMeHHbIe/PYHKIIH, UX POJIb B OMIMCAHUH ACUMIITOTUYECKOTO M KOJMYECTBEHHOTO
ananu3a. [lonsarue npousBoanoir ®OMII u OHII. I[lpaBuna guddepeHnupoBanus U TadiuIa
npou3BOAHBIX. [IprMeHeHrne NPOM3BOAHBIX K HCCIEI0BAaHUIO TIoBeAeHUs GyHKIM. [Ipu3Haku
CYLIECTBOBAHMSI SKCTPEMYMOB U TOYEK Ieperuda, HeoOXOJUMbIe U JIOCTAaTOYHBIE YCIOBHSL.
[lpyu3Haku BBINYKJIOCTH W BOTHYTOCTH (DYHKIMH, YCIOBHSA Ieperuda. AHamu3 rpaduxos
byHkumii, mI00aNBHBIE U  JIOKAJIbHBIC 9KCTpeMyMbl. [IpuMeHeHue MNpPOU3BOJHBIX B
npoQeCcCHOHANBHBIX 3a/lauax MpH aHaM3e U3MEHEHUN U ocoOeHHOCTeH. Posb sKCTpeMyMOB B
MOKMCKE ONTUMANbHBIX pemieHud. [loHsTre Qynkuuu Heckonbkux mnepemeHHbix (OHII) na

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

Paznea 4.

Heonpenenenusiii uHTErpai, ero cBoiicrea. Tabnuua uHTErpanoB. MeToAbl HHTETPUPOBAHMUSL:
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 pemieHus. Ilpumepst pemenus auddepeHnanIbHbIX
YpaBHEHUH, XapaKTEepHU3YIOIIUX OCOOEHHOCTH HW3MEHEHHUs Ipoliecca/o0bekra. Pemienue
T QepeHIMaIbHbIX YPABHEHUH BBICIINX IOPAJKOB Ha NpUMeEpEe JIMHEHHBIX OJHOPOIHBIX
YPaBHEHU BTOPOTO NOPSAIKA.

Pasnean S.

AKTyalbHOCTb yueTa CIy4ailHbIX COOBITUH B MPO(ECCHOHANBHBIX SBIECHUSIX M IMpPOIEccax.
Knaccuueckoe, reoMeTpuyeckoe, CTaTUCTUYECKOE OIpeleNeHnus BeposTHOCTH. Popmyna
MOJHON BEpOSTHOCTM Kak OCHOBAa ydeTa BO3JEHCTBHS MHOTMX (DaKTOpOB B MPHKIAIHBIX
3a1a4ax. JIMCKpeTHble ciydaliHble BEJIMYUHBI. HenpepsiBHBIE cCilydaiiHble BEIMYHHBI.
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU U MapaMeTpbl CIydalHbIX BEJIMYMH (MareMaTuyeckoe
oxuganue, aucnepcusi, CKO). Hopmanbehbiil 3akoH pacnpenenenus. @ynxuus Jlamnaca.
JIByMepHBbIE cilydaliHble BETUUMHBL. Koppernsuus u perpeccus.

2.2. KonTpoabHbIe 3a1aHus 1JIsl TEKYIIEro KOHTPOJIA

2.2.1 KonTposbHbIe padoThl

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

Bapuanr 1.

1) Peuts cuctemy ypaBHeHuit o popmynam onpenenuteneit Kpamepa. Crenars 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 npuoOpeTeHne MOKHO u3pacxonosars He Oosiee 3000 pyO. u BTOporo Topapa
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 cTanmoHapHbIE TOYKH M HCCIIEN0BATh HA SKCTPEMYM (YHKIHIO
Z=X =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 MOKYMATENbHbIE BO3SMOKHOCTH OTPEOUTENS
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, nuddepeHInaibHble YpaBHEHUsI, SJI€MEHThI TE€OPUU
BEPOSTHOCTEMN

Bapuanr 1.

x—2

1) BeruncnuTh HeonpeieneHHble HHTErpajbl: a) I

xdx

Zacsof 2
X V3 - x?

dx
3 )

/ x2

3) Haiitu o0mee pemieHre THHEHHOTO OAHOPOTHOTO MU (HEepEeHITNATEHOTO YPAaBHEHUS 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 KPyHU3bl KOpaOIIsi ObLIN MOJHOCTBIO 3aHATHI TYPUCTAMU. DKCIEPT MO TYpU3MY,
HaHSATBIA KOMIAHUEH, MPeICKa3bIBaeT, YTO KOpPabiab OyIeT MOJOH B TEUEHUE CE30HA C BEPOSITHOCTHIO
0,92, ecniu mosutap He MOJAOPOXKAET MO OTHOIICHHIO K PYOJIIo, U ¢ BeposiTHOCTRIO 0,75, ecnu momap
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 pacupeeeHNs] JUCKPETHOM ClIydyailHON BEJINYUHBI.

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) BoruncauTh HEOIPEIEIEHHbIE WHTErpabl:

a) J‘\/;_ldx, 6), B) Iex sine*dx -
x2

1
2) BeluucnuTh onpeaeneH bl HHTerpal j [ 4x — zl]dx
X

0,5

a)

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

4) JIsa aBTOMaTa MPOW3BOAIT OJMHAKOBBIE JIETANM, KOTOpHIC MOCTYMAIOT Ha OOLIMKA KOHBEHep.
[Tpon3BOIUTENBHOCTh MEPBOIO aBTOMAaTa BJABOE OOJbIE MPOU3BOIUTEIBHOCTH BTOpOro. Ilepssiit
aBTOMAaT IPOU3BOAUT B cpenHeM 60% peraneil OTIMYHOrO KadecTBa, a BTopod — 84% neraneit
OTIMYHOrO KadecTBa. Haymauy B3siTas ¢ KOHBeliepa JeTalb OKa3allach OTJIMYHOTO KauecTBa. Haiitu
BEPOSTHOCTH TOTO, YTO 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 u mkaja oueHkM ayluTOPHOH KOHTPOJIbHON padoThl B BUJe Ha0opa 3a1a4

JIeMEHTBI H ITAIbI
MaxkcuMaJjbHbIe
BLINMOJTHEHUA IMoxa3arean
= 0aJ1IbBI
KOHTPOJIbHOI padoThI
IIpaBuabHOCTH U [IpaBunbHBIH BEIOOP (OPMYIT U METOJOB PEIICHUS. 5
MOJTHOTA peleHus
3aJaHul OTtcyTcTBHE OHMIMOOK B BHIYHCICHUSX 5
O6ocHoBaHue BbIOOpA 5
O6ocHOBaHME BEIOPAHHBIX METOOB U BHIBOJIOB T10
MATEeMATHYEeCKOro
3aJaHHIO.
HHCTPYMEHTAPHsI
HToro 15

KontponpsHas pabota oleHuBaeTcs mo 15 OamnpHOW mIKane, Oamibl MEPEeBOISTCS B OIEHKU
YCIIEBAeMOCTH CJICTYIOIIAM 00pa3oM:
* 0-6 GamIoB — «2%»;
* 7-10 OaytoB — «3».
e 11-13 6amnoB — «4».
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2.2.2. PacueTHo rpaguyeckue padorsl (PI'P)

PI'P1 Marpuubl, onpeaeauTed U CHCTeMbI JUHEHHBIX yPaBHEHHUH.

BapuanTs! 3aanuii u1st pacueTHOM paboThl ONpeneNnstoTCs 110 MOPSIIKOBOMY HOMEPY CTY/AEHTa B
CIIMCKE TPYIIIBL.

3amanus:

1.HaiiTu penienue cucreMsl THHEHHBIX ypaBHeHU A X= B (tme A — marpunia ko3ppuImeHTon

IPY HEU3BECTHBIX CUCTEMbl JMHEWHBIX YpaBHEHUH, X — HEM3BECTHBIH BekTop, B — cronber

CBOOOJHBIX YJICHOB):

a) A X = B; meromom Kpamepa;

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

B) A X = B3 MeTomom oOpaTHON MaTpHIIb.

2. Bpluumcnuth ompenenurens pasmepa 4x4 IBaxAbl: pa3loKEHHEM I10 BTOPOM CTpoke U
TpETheMy CTOJIOITY

Bun onpenenurensa 3agaercs cxemoil: IlepBble Tpu CTpOKM — 4YHCa PACLIMPEHHOW MAaTPULbI
cucrembl A X = B; . UerBepras cTpoka — roji poXJeHUs CTYJEHTa

Hcxonnpie nanueie k 3amanusaMm PI'P:

Bapuanm Nel

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

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

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

-3 0 2 B,=(3 -2 -4)
Bapuanm N3

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

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

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

-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 -12f

Bapuanm Ne7



-4 4 2
A=|-5 -4 -1
5 0 7
Bapuanm No8
-2 2 -1
A=|-4 5 2
4 0 8
Bapuanm No9
-3 1 4
A= 2 -6 -4
-2 0 9
Bapuanm Nel0
-2 -2 -3
A=l-2 2 -2
3 1 O
Bapuanm Nell
-2 -4 -5
A=|-2 -6 2
-2 1 1
Bapuanm Nel2
-6 -1 4
A=|-3 -4 -4
1 1 2
Bapuanm Nel 3
-1 -3 3
A=l5 -5 4
-1 1 3
Bapuanm Nel4
-5 -2 -5
A=|-4 -3 2
3 1 4
Bapuanm Nel5
1 3 5
A=12 -3 -6
3 1 5

Bapuanm Nel6

~

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

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

iy

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

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



-4 1 6
Bapuanm Nel7
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= 3 -5 3
-6 1 9
Bapuanm No20

-1 -3 2
A=|-3 -3 -4

o
|

Bapuanm Ne21
1 3 5
A=|-2 -4 -6
4 6 9
Bapuanm Ne2?2
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

(e

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

B
B,=(7 9 -10)

ity

B, =(26 -16 -38)
B,=(271 -7 -46)
B,=(23 -10 -39)

B =(46 6 —42)

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

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

B,=(5 22 88)
B,=(44 22 -10)
B,=(0 15 17)



Bapuanm Ne25
1 1 1 B,=(5 11 19)
A=|-4 2 -3 B,=(-2 -6 -4)
7 -1 -1 B,=(4 3 2)

PI'P2 DsieMeHTHI TeOPUM BEPOAATHOCTE.

BapuanTsl 3aanuit 1y pacueTHOM paboThl ONPENESIOTCS 10 MOPSIKOBOMY HOMEpY CTYJACHTa B
cniucke rpynisl ( Oykeot V 06o3naven Homep sapuanma).

3amanue K 3agayam Ne 1.1 -1.4

1. Ilepemucarh TEKCT 3aja4yd, 3aMEHss BCE MapaMeTphl HMX 3HAUYCHUSMH JJIs PELIaeMOoro
BapHaHTA.

2. OnpenenuTh UCTIBITAHUS U SJIEMEHTapHBIE COOBITHS.

3. Onpenenutp uccieayeMoe coObITHE A U APyrue COOBITHUS.

4. VYcraHOBHUTH, Kakue (GOPMYIBI CIEAYyeT HCIONb30BaTh ISl BBIYHMCICHUNH W BBIOJHUTH
nocieaHue. Beraucnenus nponu3BecTu, N0 BOZMOXKHOCTH, TOYHO.

3anaua 1.1. B ypue conepxutcsa K uepnbix u H 6enpix mapos. CinydaitHbIM 00pa30M BEIHUMAIOT
M mapoB. HaliTu BEposITHOCTb TOTO, UTO CPEId HUX UMEETCS:

a) P 6enpix mapos; 6) MeHbIe, yeM P, Oenbix mapoB; B) XOTs Obl 0AWH Oeblii map.

3unavyenus napametrpoB K, H, M u P no Bapuantam npuBesieHs! B Ta0I. 1.

Tabnuua 1.
Bapuaur | 0 | 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 4 1514|544 |5|4|4|5|4|4]4]4|5]5
P 213121322 3|42 |3|]2|3]3|3]|]2]4
Bapmanrt | 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 17|57 7|8|5|6 |7 |7 |7]|7T]|8]|7]|7
M 5|1 4|5]|5|5|5|5|5]4|4|]6|5]5|5]4
P 313|243 /4|413|3|]2|3|3[3|]2)°2

3apaua 1.2. YCTpOHCTBO COCTOUT M3 TPEX HE3aBUCHUMBIX AJIEMEHTOB, PabOTAIONIMX B TEUYCHHE
BpeMeHH T O€30TKa3HO COOTBETCTBEHHO C BEpOATHOCTSIMU P; , P, U P, . Haiitu BepositHOoCTh

TOTO, 4TO 32 BpeMs T BBIMJIET U3 CTPOS: a) TOIBKO OJMH IEMEHT; 0) XOTsI ObI OTUH DJIEMEHT.
3HaueHUs MapaMeTPOB BBIYUCIUTD IO CIETYIOITUM (hOpMyJIaM:

|14,9 —V| _
- 100
p,=1-k, p,=09-k, p,=085-k.
3apaya 1.3. B nupamuzae croat R BHHTOBOK, n3 HUX L, ¢ onTtmyeckum mnpurnenom. CTpeok,
CTpEJssl U3 BUHTOBKHU C ONTHYECKUM IPUIEIOM, MOXKET IOPA3UTh MUILEHb C BEPOATHOCTBIO [; , 4,
CTpeJisAs U3 BUHTOBKH 0€3 ONTHYECKOTO MpUIlesia, — C BEPOSTHOCThIO P, . HaiiTu BeposTHOCTH TOTO,

YTO CTPEJIOK MOPA3UT MUILEHb, CTPEIISISt U3 CIIyYalHO B3SITOM BUHTOBKH.
3Ha4YeHUsI TapaMeTPOB BBIUYUCIUTD IO CIAEAYIOIINM (popMyiam:

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

3agaya 1.4. B MOHT@XHOM I1€X€ K YCTPOMCTBY MPUCOCIUHAETCS BJIEKTPOABUTATENb.
DNEKTPOJIBUraTeN I  MOCTABIAIOTCS TpeMsl 3aBOAaMHU-U3roTOBUTENsIMA. Ha ckiage wumerorcs
3IIEKTPOABUIATEH ITHX 3aBOOB COOTBETCTBEHHO B Konnyectse M, M,, M, mTyk, KoTOpBIE MOTYT

R=5+k, L=

0e30TKa3HO pabOTaTh 10 KOHLIA TAPAaHTUHHOIO CPOKA C BEPOSITHOCTSIMH COOTBETCTBEHHO P, , P, H
P, . Pabounii Geper ciyyailHO OAMH 3JEKTPOJBUIATEIb MU MOHTUpPYET €ro K ycrpoicrBy. Haiitu

BEPOSTHOCTH TOTO, YTO CMOHTHPOBAHHBIN U paboTaronnii 6€30TKa3HO A0 KOHIA TapaHTUHHOTO CPOKa
AJIEKTPOJBUTATENb  IOCTABJIEH COOTBETCTBEHHO II€PBBIM, BTOPbIM WM TPETBUM  3aBOJOM-
H3TOTOBUTEIIEM.

3Ha4YCHHSI TAPAMETPOB BBIYUCIIHUTD IO CIEAYIONINM (Gopmyiam:

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.
3aganue K 3agauam 1.5 - 1.6.
1) Tlepenucarb TeKCT 3ajadu, 3aMEHSAs BCE NapaMeTpbl HUX 3HAYCHUSIMH Il PELIaeMOro
BapuaHTa. OnpenenuTh UCXOIHbIE JaHHBIE U PE3YJIbTaThI.
2) Ompenenuts nomxonsmue (GopMyibl BEIYMCICHUS W BBITOJHUTH BBIYMCICHUS TPU TTOMOIIN
MUKpOKaNbKynaTopa u tTabnui. [Toctpouts rpaduku.
3agauya 1.5. B kax10M U3 7 HE3aBUCHMBIX 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 11O CIEAYIOMUM HOopMyIaMm:
11, V <10,
n=410, 10<V <20, p=0,3+V /100,
9, V >20.
3agaya 1.6. B xax70M U3 7 HE3aBUCUMBIX MCIBITAaHUM cOObITHE A MPOUCXOIUT C MOCTOSHHOU

BEPOSITHOCTHIO p. HaliTu BEpOATHOCTH TOTO, UTO COOBITHE A TIpoHCXOAUT: a) TouHo G pa3; 0) TouHO L
pa3; B) Mmenblie ueM M u Oomnblie ueM F pa3; r) menbine ueMm R pas.

3HaueHus napametpoB 1, p, G, L, M, Fu R BeUUCIUTH IO ciaeayouum Gopmymnam:

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.

Kpurepun mn mkaja oueHku BbinojiHenusi PI'P

MaxkcumaibHOE KOJIMYeCTBO
Kpurepun
0aJ1J10B

[Ipu BBINOTHEHNH 3a1laHAN TTPUBOJATCS] BEPHBIE OCHOBHBIE 6 6annoB
TEOPETUYECKHE MOJIOKEHUS U (HOPMYJIBI
IIpaBHIIbHO BBINIOJIHEHBI PACUETHI 6 6amnoB
[IpaBuibHO IOCTpOEHBI TpaduKH 6 6anoB
OdopmiieHne cOOTBETCTBYET 00pa3ily 2 GannoB
Ntoro BepHO BBINOJHEHHOE 3aJJaHUE 20 6asu1oB

PacueTHo-rpaduueckas pabora omnenuBaeTcs mo 20 OamapHOM mIKane, 0amibl IEPEBOISTCS B
OLIEHKHU YCIIEBAEMOCTH CJICAYIOIIUM 00pa3oM:
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* 0-9 Gaym1oB — «2»;

* 10-14 6ammoB — «3».
* 15-18 6amnoB — «4».
* 19-20 GaymioB — «5».

3. OHEHOYHBIE CPEJCTBA JJIS1 IPOMEXYTOUYHOM ATTECTAIIUA

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

3aganue 1.

Nel.  VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymvlii 000CHOBAHHBIN OMEEN.

Uucteie muBecTUIIMK HUMEIOT BUj PyHkumu oT Bpemenu I(t) = 3000t. Omnpenenure npupaiieHue
KamuTala 3a 4etblpe rofa. Kakas Maremarndeckas orepaiys IpUMEHSIETCS B 3TOM ClIydae.
Ortser:

Ne2  VK-1.U-3.
Ipouumatime mexcm, @vibepume NPABUILHLIL OMEEN U 3ANUWUMe apeyMeHmbl, 000CHOBbIBAIOUUE
8b100p omeema.
Juddepennnanbabie ypaBHEHUS ONMUCHIBAIOT JUHAMUKY SKOHOMHYECKUX M3MEHEHHWH B TPUKIIAIHBIX
3amavax. [lano nuddepennuansuoe ypapaenue dy/dx = (2k-4)x3. Haiinute 3Hauenue mapamerpa K

, TIPH KOTOpOM (yHKIHs y=2x" +4 SBIsSETCH pelIeHHeM 3aJaHHOTO yPABHEHHS
5

el N =

2
3
6
OTtBeT:

Ne3 YVK-1.1-3.

[Ipounraiite TeKCT, BBIOEpUTE MPABUIBHBIA OTBET U 3aIUIINTE ApIryMEHTBI, 000CHOBBIBAIOIINE BHIOOD
OTBeTA.

[1aTp 00pa3lOB TOBApOB TNPEANPUSATHS HYKHO PACCTaBUTh Ha JIMHEHHOW BUTPUHE  BBICTABKU
MMPpOAYKIIUH. C TOYKH 3pCHHUA KOM6I/IHaTOpI/IKI/I Haﬁ)IHTe KOJIMYCCTBO BO3MOXHBIX BapUaHTOB
paccTaHOBKH 00pas3IioB.

1. 5

2. 15
3. 120
4. 720
Ortser:

Ned YK-1.U-3.
Ilpouumaiime mexcm, 3anuwiume pazeepHymuiii 0O0CHOBAHHBIL OMBEM.

B mpowusBomcTBE HEKOTOPBIX W3ACHHA 3aHATBI 15 HOBBIX pPabOYMX M 5 OMBITHBIX KaIpOBBIX.
HoBuuku pomyckatoT Opak mpu MoHTaxe ¢ BeposTHOcThIO 0,1, a onbiTHBIE — ¢ BeposTHOCTHIO 0,01.
Kommuccust Ha mpueme mznenus Hamia Opak. Haiiaure BepoATHOCTH TOTO, YTO Opak MpOU3BEACH
HOBBIMU COTpYIHUKaMU. OTBET OKPYIIIUTH 10 COTHIX.
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Otset: 0,97
Ob6ocHoBanme: Mcmonb3oBare ¢opmyny baifeca ans  OLEHKH BEpOSTHOCTH BIMSHHUS OIHOTO W3
YCIOBHM TIOCJE TOTrO, KaK COOBIMTE YK€ IPOU30LLIO.

No5 VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymvlii 0600CHOBAHHBIU OMBEen.

IIpu anamuze uHpOpMAIIH JUIsL TPUHATUS  YIPABICHUYECKUX PELIEHUN HCIOIb3YIHOTCS
MareMaTu4eckhue MHCTPYMEHThl B BHJE JACUCTBUI HaJX MarpulaMu (YUCIOBBIMU TaOIMLIaMU
nokasareseit). Beraucnure cymMMy 31€MEHTOB IEpBOTO CTONONA pe3ynpTupytonieid mMarpunbl C = 2A —
B, ecin

6 -12 1 4 -4 5
A=14 -5 13| BE=|-4 3 ©
-5 11 23 2 0
OTtBeT:
Ne6 YK-1.1-3.

IIpouumatime mexcm, 6vlOepume NPABUNLHBIL OMEEM U 3aNUUUMe apeyMeHmbl, 000CHOBbI8AIOWUEe
8b100p omeema.

[lpyn pemeHMH CTaHAAPTHBIX SKOHOMHYECKMX M YIPABICHYECKUX 3aJad BaXHO W HEOOXOIMMO
YUUTBIBAaTh BCE BO3AeicTByromme ¢aktoppl. CoObiTHe A MOXKET HACTYIUTh JIMIIb HPU YCIOBHU
BO3JICHCTBUSI OHOTO M3 JIByX HECOBMECTHBIX ycloBuii/(pakropos/runore3 Bl wmmm B2 . M3BecTHsI
BeposTHOCTH (aktopa P(B1)= 1/3 u ycinoBHbIe BeposTHOCTH Bo3zeiicTBus hakropoB P(A/B1)=1/2 ;
P(A/B2)=1/4. Haiitu BepositHocTh P(A).

1. 3/4

2. 1/3
3. 2/3
4. 1/2

OTtBeT:

Ne7 VK-1.11-3.
Ilpouumaiime mexcm, 3anuwiume pazeepHymuiili 0O0CHOBAHHBIL OMBEM.

Maremarnueckoil Mozienb MHpeiacTaBlIeHHUs HHGOpPMAUMU O paclpelesieHud U HCMHOJIb30BaHUU
NPOAYKIIMM B PaMKax MeXOTpacieBoro OangaHca B MakpOIKOHOMUKE umeeT Bua X=AX+Y, rue

V1
Y=y,
KOHEYHBIN MNPOAYKT MPEACTaBIE€H BEKTOPOM Y3 , W3BECTHBI 00BEM COBOKYITHBIX IMPOIYKTOB
0,1 0,2 0,3
500
X =| 400 A=|04 01 0,2
600 0,3 0,4 0,1

KaKJ0M OTpaciu U Marpuna kod(pUIMEHTOB MNpsAMBIX 3aTpaT
WHcTpyMeHTaMH MaTpUYHOM anreOpbl HaiuTe KOHEUHBIA MPOIYKT Y3 U TPEThEH OTPACIIH.

Ortser:

Ob6ocHoBanme: Pemaercs marpuyHoe ypaBHeHHe Y=X-AX. Hcnonb3yeTcss MpaBUIO YMHOKEHUS
MaTpHIl — CyMMa IPOU3BEIEHUH COOTBETCTBYIOIIMX 3JIEMEHTOB CTPOKHU Ha CTOJIOELL.

Jlns popmupoBaHusl TpeTbel cTpoku monydaercs yz = 600 — (0,3*500+0,4*400+0,1*600)= 130.

Ne8 VK-1.1-3.
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TabnuvyHOE mpeacTaBIeHNE JAHHBIX - OCHOBHOEC HHCTPYMEHTAIBHOE CPEACTBO s
KOJIMYCCTBCHHOI'O AaHaAJIN3a JaHHBIX.
1 0 5)(2 3

I 53 2)(1 0
POU3BCACHUEC JaHHBIX MaTpPHUI] HMECT BUJ MaTpHIIbI pasMeEpa

a.2x2

b.2x3

C.2x4

d.He cymiecTByeT

3
3 [(2x-1)dx

Heonpenenenuslii uHTErpa paseH ...
BapI/IaHTBI OTBCTOB:

2x —1) 2x —1)* 2x—1)*
A)( . ) +C B) (2x-1)" . ) +C B) (@x-17 A ) +C ) 2(2x-1)*+C

Ne9 VK-1.11-3.

HpnpameHHe q)YHKHI/II/I — OCHOBHOC€ ITOHATHC MAaTCMAaTHUKU JIs1 aHaJIn3a B3aUMOCBA3HU JaHHBIX,
XapaKTCpU3yromee 0COOEHHOCTH mpouecca HUSMCHCHUSI.

y(x) = x?-x+l

Jns dyHkuum B Touke X=3 3a7aH0 npupauienne aprymenta A% =1 Hajitu

COOTBETCTBYIOLIIEE NTPUPALLIEHUE PYHKLINUN Ay .

a Ay =1
c. Ay =2
d Ay =6
Nel(Q YK-1.1-3.
[ToHsiTHE YHUCIOBBIX pPSNOB SBISAETCS  MHCTPYMEHTAIBHBIM CPEICTBOM JUIST  TIPUOTMKEHHBIX

BBIUMCJICHMNA B XOJI€ aHallM3a CTAaTUCTHYECKUX JAaHHBLIX M peIICHUA HpOCI)CCCI/IOHaJ'ILHLIX 3ag1a4 (

w

Fd

BBIOEpPUTE OJMH BapuaHT O0TBeTa). YnucaoBol psii 3a7aH GOpMysIon -1 int3

Torna 3HaueHHe €ro 4jicHa 3.3 paBHO ...
BapI/IaHTH OTBCTOB:

2 1 1 2
1) — 2) - = 3) - 4) - —
) 8 ) 8 ) 8 ) 8
3.2 KIIFOUYHA K TECTOBBIM 3AJIAHUSAM
Homep 3amanus Bepnpiit otBeT
1 Ortgert: 2400
[IpumensieTcst onpeeieHHbI WHTErpan OT CTENEHHOM (YHKIUU Ha WHTEpBajie
(0;4) u hbopmyna HeroTona-Jleitbania
2 Ortser: 4
[Ipy BepHOM pelIeHUU YpaBHEHHs IMOCIE B3ATHS MPOM3BOIHOM (YHKIMH y U
[IOJICTAHOBKU I10JIy4aeTCs TOXKAECTBO.




14

3 Ortsert: 3

[Tpumensiercsa popmyna nepectraHoBok P =n!

4 Ortser: 0,97

Wcnonws3oBare popmyny baifeca st OIIEHKH BEPOSTHOCTH BIIMSHHUS OJHOTO W3
YCIIOBUHM TOCJE TOT0, KaK COOBIUTE YK€ MPOU3O0IILIO.

5 OrtBeT: 8

COBIIaAaTh.

O6ocuoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JleficTBHs J1ear0OTCs C
COOTBETCTBYIOIIMMH 3JICMEHTAMH CTOJI011a MaTPHUIIbL. Pa3Mepbl MaTpHIl JOKHBI

6 Ortser: 2

Hcnonb3yercst CBOMCTBO MOTHOW TPYMITBI (PAaKTOPOB - CyMMa BEPOSITHOCTEH BCEX
dakropoB paBHa egunune. P(B2)= 1-1/3=2/3. 3arem npumensercs dopmyna
nosnHou BepositHocTu B(A) = 1\3*1/2+2/3*1/4=1/3.

7 Ortsert: 130

Hns  dhopmupoBanus

Pemaercsa marpuunoe ypaBHenne Y=X-AX. Mcnonb3yercss NpaBuiio YMHOXKEHUS
MaTrpHull — CyMMa IPOU3BEICHUI COOTBETCTBYIOIIMX 3JIEMEHTOB CTPOKHU Ha CTOJIOELL.

TPETbEH CTPOKH noimyyaercs yz = 600 —

(0,3*500+0,4*400+0,1*600)= 130.

8 d
9 d
10 3

Ilkana u KPUTEPUH OHCHKHU TEKYILIECT0 TECTUPOBAHUS

Yucio NnpaBUWJIBHBLIX OTBE€TOB

Onenka

90-100% mpaBUIBHBIX OTBETOB

OneHKa «OTINYHOY

70-89% TnpaBHIILHBIX OTBETOB

O1ieHKa «XOPOIIO»

50-69% npaBUIBHBIX OTBETOB

OI_ICHKa «YHOOBJICTBOPUTCIIBHO»

Menee 50% npaBUIbHBIX OTBETOB

OI_ICHKa «HCYOOBJICTBOPHUTCIBHO»




		2026-04-17T15:58:33+0400
	АНО ВО УНИВЕРСИТЕТ "МИР"
	Подпись документа




