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1. OHEHOYHBIE CPEJCTBA, COOTHECEHHBIE C IIJIAHUPYEMbBIMHU
PE3YJIBTATAMMU OBYYEHUA 110 JUCHUIIJIMHE

Kon n HaumeHnoBanue Kon n Pe3ynprarel 00yueHus Bupn arrecranuu n
YHUBEPCAIbHON HauMEHOBAaHUE 10 JUCLUILUIMHAM U OLICHOYHBIX CPEJCTB
KOMITETEHIIUU UHIMKATOpa IIPaKTUKaM
JOCTUKEHUS
YHUBEPCAIbHOU

KOMITETEHIIUU
VYK-1. Cnocoben YK-1.1-3. VK-1.1-3.3-1. 3naer |Tekyuuii KOHTPOJIb:
OCYIIECTBIIATh TIOUCK, | BwiOupaer HPUHLINIIBL, KPUTEPUH, | YCTHBIN OMpoc,
KPUTHUYECKUH aHAJIM3 U | ONTUMAJIbHBIN IpaBUJIa OCTPOEHUS | KOHTPOJbHbIE paboThbl, PI'P.
CHHTE3 HH(POpPMALIUH, BapUaHT PELIEHUs |CyXIeHus u oueHok  |[Ipomexyrounas
IIPUMEHSATHh CUCTEMHBINA | [TOCTaBJICHHOMN VK-1U-3.Y-1. Vmeer |2TTECTAlHsA: KOHTPOJIbHOE
ITOAXO/, JIISl PELLICHHUS 3a1a4n 3aJlaHue.

IrPaMOTHO, JIOTUYHO U
apryMEHTHPOBaHHO
dbopMupoBaTh
COOCTBEHHEIE
CYXJICHHSI U OIICHKH

VYK-1.1-3.Y-2. Ymeer
ONPENENATh U
OLICHUBATh
IIPaKTUYECKHE
IIOCJIEJICTBUS
BO3MOXHBIX PEILICHUN
IIOCTABJICHHOM 331241

IIOCTAaBJICHHBIX 3a1a4

2. OueHoO4YHbIE CPeCTBA VISl TEKYHIEr0 KOHTPOJIS
2.1. TemaTuka NPaKTUYECKUX 3aHATHI

Pazpen 1.
KommyecTBeHHOE ONMCAaHHME IPOLECCOB C HCIOJIb30BAaHUEM UHCIOBBIX MHOXECTB B BHUJC
tabuni, (QyHKUMH M cUCTeM ypaBHEHHMH. KauecTBEHHOE M KOJIMYECTBEHHOE  OIMCaHUE
IIPOLIECCOB C MCIIOJIB30BAHUEM KPUTEpUAIbHBIX 3HAUCHUH B BUJAE HepaBeHCTB. [IpumeHeHue
MOHATUH W KATerOpHMd MaTeMaTUKU Ui TONydeHHss ¥ o0paboTku  wmHpopManmuu B
COOTBETCTBHMHM C TIOCTABJIIEHHOMU 3a7a4ell B MpodecCuoHaIbHOM e TebHOCTH.

Pazpea 2.
Matpuubl ¥ UX BMJIbI, ACUCTBUS Haja MaTpuuamu. Vcnonb30BaHUE MOHSATHS ONPEICIIUTEND
KBaJipaTHO# MaTpulbl. CucTeMbl JIMHEHHBIX anreOpanuyeckux ypaBHeHuil (CJIAY), pa3nuunbie
BUJBI cUCTEM W MarpuyHble Gopmbl ux 3amuch. llonstue pemenus CIIAY, BUIBI peUICHUN.
OcHoBHbIE METOJIBI peleHus cucteM — Gopmynbsl Kpamepa, meton oOpaTtHOM MaTpUIlbl, METOJ
Kopnana-I'aycca ¢ mOJHBIM UCKITIOYEHUEM HEU3BECTHBIX.

Paznea 3.
OcHoBHbIE 3IeMEHTapHbIe (PYHKIIUU, UX CBOMCTBA U rpaduku (0630p). [Ipumenenue GpyHkumii
B ONHUCAHWH COIUATBHO-DKOHOMUYCCKUX TIPOIECCOB.  beckoHewHO-Malibie W OCCKOHEYHO-
OoJIbIIME TIEpEMEHHBIC/PYHKIMH, UX POJIb B OITMCAHHH ACHMIITOTUYECKOTO M KOJMUYECTBECHHOTO



anaym3za. [lonstue nmpoussomHoit ®O/IT u OHIIL. IlpaBuna muddepennupoBanus u Tabdnuima
npou3BoIHbIX. [IprMeHeHHne MPOU3BOIHBIX K MCCIIEIOBaHUIO NoBeAeHUs GyHKuui. [Ipu3naku
CYLIECTBOBAHMSI HIKCTPEMYMOB U TOYEK Iepernda, HeoOXOJUMbIE U JIOCTATOYHBIE YCIOBHSL.
[Ipyu3Haku BBINYKJIOCTH M BOTHYTOCTH (YHKIMH, YCJIOBHsS mepern6a. AHanu3 rpadukoB
¢byHkuui, TIOOANBHBIE W JIOKAJIbHBIC 9KCcTpeMyMbl. llprMeHeHue mnpou3BOIHBIX B
npo¢eCCHOHANIBHBIX 3a/lauax IpU aHalIu3e U3MEHEHUH M ocoOeHHocTel. Posb sKkcTpeMyMOB B
IIOMCKE ONTUMAIbHbIX pemieHui. [lonstue QyHkuunu Heckonpkux nepemeHHbix (PHII) Ha
npuMepe ¢yHKUMU 2-X nepeMeHHbIX.  OmnpeneneHue JIOKaJbHBIX 3KCTPEMYMOB (GYHKLUH
HECKOJBKHX NepeMeHHbIX. HeoOXomumMoe W T0OCTaTOYHOE YCIOBUE IKCTpEMyMa. YCIOBHBIN
JKCTPEMYM.

Pazpea 4.

HeomnpeneneHnslii nHTETpal, €ro cBoiicrea. Tabnuiia HHTETpasoB. MeTOAbI HHTETPUPOBAHUS:
HEINOCPEJCTBEHHOE, 3aME€Ha IIEPEMEHHOW, HWHTErpUpOBaHUE MO dacTsaM. OnpeneseHHbIN
HHTErpa, ero ocHoBHbie cBoictBa. ®opmyna Herotona-Jleitonuma. Ilonsitue
muddepeHIManbHOr0 ypaBHEeHUs: U ero peuieHus. luddepeHunanbHoe ypaBHEHHE MEPBOIO
NopsAJKa, ero odiee, yacTHoe U ocoboe pemenud. [Ipumepsl pemenus nuddepeHnuanbHbIX
YpaBHEHMH, XapaKTEepU3YIOIIUX OCOOEHHOCTHM U3MEHEHus mpolecca/oobekTa. Perienue
T depeHINaIbHbIX YPAaBHEHUM BBICIIMX MOPAJKOB Ha IMPUMEPE JMHEWHBIX OJHOPOIHBIX
YPaBHEHUI BTOPOIO MOPsAKa.

Paznea 5.

AKTyaJIbHOCTh y4eTa CIy4alHBIX COOBITHH B MPOGECCUOHATBHBIX SBICHUSX M IPOIECCAX.
Kitaccuueckoe, reomerpuyeckoe, CTAaTUCTUYECKOE ompeneneHus BeposTHocTu. Dopmyna
MOJIHOM BEPOSITHOCTH KAk OCHOBA ydeTa BO3JCHCTBUA MHOTUX (DAKTOPOB B MPUKIAIHBIX
3amayax. JluckperHble ciay4yallHbIE BEJIWYUHBI. HenpepsiBHble cilydaiiHble BEIMYUHBI.
OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTHUKUA U TMapaMeTPhbl CIyYalHBIX BEIMYMH (MaTeMaTHYECKOE
oxunanue, aucnepcusi, CKO). Hopmanphbiii 3akon pacnpenenenus. Dynxnus Jlamnaca.
JBymepHbIe ciyyaiinble BenuuuHbl. Koppensuus u perpeccusi.

2.2. KoHTpOJIbHBIE 32IaHUS AJIS TEKYIIEr0 KOHTPOJIS

2.2.1 KonTposbHbIe padoThI

KonTpoabnas padora 1. dieMeHThI JTUHeHHOH anredpbl. @yHKIUH OJHOM M ABYX IepeMeHHbIX

Bapumanr 1.

1) Pemuts cuctemy ypaBHeHuit o popmymnam onpenenureneii Kpamepa. Cuenars mpoBepky.
x+2y+3z=9,
2x+3y+z=4,
3x-y-2z=1.

2) Ionb3ysich TeOMETPHUUECKUM CMBICIIOM CHCTEMBI JTMHEHHBIX HEPABEHCTB, TOCTPOUTH OIOPKETHOE
MHOXECTBO, OTpaKaIOIIee MOKyaTeIbHbIC BO3MOXKHOCTH MOTPEOUTEIS IByX TOBApOB 10 1ieHe 75 u 50
pyo0., eciu Ha UX MpruoOpeTeHNe MOKHO U3pacxonosarsk He Oonee 3000 py0. 1 BTOporo ToBapa
TpeOyeTcst He MeHee 15 equHuII.

3) Boruucauts npeness:

3 _ 2
) lim X "4% . 6) jim X T 5X+4,

x-2x2 _2x x> 4xP+x
4) Uccnenosarh GpyHKuio y =2x3+3x2—1 , HaliTH 9KCTPEMYMBI, TOYKH MEPEruda, MOCTPOUTh Tpaduk.

5) Haiitu cranmoHapHble TOYKU U MCCIIEA0BaTh Ha SKCTPEMYM (PYHKIIHIO
z=xt—xy+)?+9x -6y +20.



Bapuanr 2.

1) Peuts cuctemy ypaBHeHuil. Crienath poBEpKY.
x+3y+2z=4,
3x+2y+z=9,
2x-y-3z=1.

2) [TocTpouTh OIOPKETHOE MHOXKECTBO, OTpaXkaroliee MoKymnareabHble BO3MOKHOCTU MOTpeOUTENs
IBYX TOBapoB 1o 1iene 175 u 70 py0., ecnu Ha X TprOOpEeTeHNEe MOKHO U3PAacX0/I0BaTh He Oolee
3500 py©. a mepBoro ToBapa umeetcs He 6omnee 15 equHMIIL.

3) BBIYMCINTE IIPENEIbL:
3
. X -9x 2
a) im=——"=:6) lim 2x"+7x+5

>3 x°-3x x> 5x?42x
4) Uccnenosark Gpynkimio y =0,5x* — 4x? , HaliTH SKCTPEMYMBI, TOYKH NIEperubda, MOCTPOUTL TpaduK.
15) HaiiTi cTanmoHapHbIE TOYKH U HCCIIEA0BATh HA SKCTPEMyM (DYHKIUIO IBYX HEPEeMEHHBIX

z=dx-x?+5y—y* —xy.

Koutpoabnas padora 2. Unarerpansl, nuddepeHIMaIbHbIC YPAaBHEHUS, 3JIEMEHTH TCOPHH
BEPOSATHOCTEH

Bapuanr 1.

X—2 xdx

1) BeruncauTh HeonpeaeneHHble HHTerpanbl: a) ———adx ;0) 22
x® V3-x2
8
dx
32"’
1VX
3) Haiitu ob1iee pemnieHye THHEHHOTO O JHOPOAHOTO AU PepeHInaNIbHOr0 ypaBHEHUS C

MOCTOSIHHBIMU KO3 (QUITEHTaMHU
y" - 2pHy=0.

2) BbruucnuTh OInpeeneHHbI HHTEerpas

4) CynoxoaHasi KOMIaHHsI OPTaHU3YET CPEIM3EMHOMOPCKHUE KPYU3bl B TEUCHHE JIETHETO BPEMEHU
U TPOBOJIUT HECKOJIBKO KPYHM30B B Ce30H. UTOOBI MOIyYUTh NPUOBUIb, BaXKHO, YTOOBI BCE KAIOTHI
3a)paxTOBAHHOTO MO KpyH3bl KOpaOis ObLTH MOTHOCTBHIO 3aHATHI TYPUCTAMH. DKCIHEPT MO TYpPHU3MY,
HAHATHI KOMIAHUEH, MPEICKA3bIBACT, YTO KOpabias OyAeT MOJIOH B TEYEHUE CE30HA C BEPOSATHOCTHIO
0,92, ecnu nonnap He MOAOPOXKAET MO OTHOLIECHHUIO K pyOIro, U ¢ BeposTHOCThIO 0,75, ecnu nosmap
nonopoxaer. [lo oleHKaM 53KOHOMHCTOB, BEpPOSITHOCTh TOrO, YTO B TEUEHUE CE30HA J0JIIap
MOIOPOXKAET MO OTHOLIEHUIO K pyOuto, paBHa 0,23. Uemy paBHaA BEpOATHOCTh TOTO, YTO OMJIETHI HAa BCE
KpYHU3bl OyIyT MPOJIaHBI.

5) 3anaH 3aKOH pacHpeeleH s JUCKPETHON CIly4aiiHON BEJIMYUHBIL.
X -4 -1 2 5 8
P 0,2 0,3 0,25 0,15 0,1
Haiitn matemaTudeckoe OXugaHue, TUCIEPCUIO U C.K.O.

Bapuanr 2

1) BoruncnuTh HeonpeieleHHbIE WHTErpabl:
2 VX=1
2

X

dx; 0); B) eXsine*dx.



. 1
2) BeruncnuTh onpeneieHHbI HHTerpa 4x— 21 dx
x

0,5

a)

3) Haiitu obmiee perieHue TMHEHHOTO OHOPOAHOTO TU(depeHINaTbHOTO YpaBHEHHS C
MOCTOSIHHBIMUA k03¢ punimenramu
y" - 4y=0.

4) JlBa aBTOMaTa MPOU3BOMAAT OJMHAKOBBIE JETalU, KOTOpPbIE MOCTYHNAIOT Ha OOIIUI KOHBeiep.
[Ipon3BoauTENHLHOCTh TEPBOTO aBTOMaTa BJBOE OOJIbIIE MPOU3BOAUTEILHOCTH BTOpOro. llepBoiit
aBTOMAT MPOU3BOAUT B cpeaHeM 60% neraned OTIMYHOIO KadecTBa, a BToporl — 84% neraieit
OTJIMYHOr0 KayecTtBa. Haynmady B3siTasg ¢ KOHBeHepa JeTalb OKa3alach OTIWYHOIO KadecTBa. HaiTu
BEPOSITHOCTh TOT'O, YTO 3Ta JETallb U3rOTOBJIEHA NIEPBBIM AaBTOMATOM.

5) 3anaH 3aKOH pacnpeeleH s JUCKPETHON CIy4aiiHON BEJIMYUHBIL.
X 19 21 23 25 27
P 0,2 0,3 0,25 0,15 0,1
Haiitn MmatemaTnueckoe OKUIaHUE, MOAY, MEIMAHY, IHUCIEPCHUIO U C.K.O.

Kpurepun u mkajia oueHKH ayIuTOPHON KOHTPOJIbHOI pa0oThl B BUe Ha0opa 3aj1a4

DJIeMEeHTBI M DTANbI
MakcumMajJbHbBIE
BBINNOJIHEHHUS IToxka3zarenn
“ 0aJ1JIbI
KOHTPOJBLHOM padoThI
IIpaBUIBHOCTDH M [IpaBuibHbIH BBIOOP HOPMYIT U METOJIOB PEIICHUS. 5
MOJIHOTA PelleHus
3aaHuN OtcyTcTBHE OMMOOK B BBIYUCICHHUSIX 5
O6ocHoBaHue BbIOOpa 5
O6ocHOBaHUE BHIOPAHHBIX METOOB U BHIBOJIOB I10
MATEMATHYECKOIr0
3aJaHUIO.
HHCTPYMEHTapHsi
Hroro 15

KonrtponbHas pabora omeHuBaeTcs 1Mo 15 OaipHOM IKajie, Oaulbl MEPEeBOAIATCS B OLICHKH
YCIIEBAEMOCTH CIICTYIOIIUM 00pa3oM:
* 0-6 OaJIOB — «2»;
* 7-10 6aym1oB — «3».
* 11-13 6annoB — «4».

2.2.2. PacuerHo rpadpuyueckue padorsi (PI'P)

PI'P1 Marpuusl, onpeae/iMTe 4 M CHCTEMbI JIMHEHHBIX YPABHEHHUIA.

BapuanTsl 3aanuii 15 pacdeTHON pabOThl ONPEAEIISIOTCS 110 MOPSAKOBOMY HOMEPY CTYIEHTA B
CIHCKE TPYIIIBL

3anaHus:

1.HaiiTu pemenue cucreMbl TUHEHHBIX ypaBHeHU A X= B (rne A — maTtpuua ko3hUIueHToB

IPU HEU3BECTHBIX CHCTEMbI JIMHEWHBIX ypaBHEHM, X — HEU3BECTHBIA BEKTOp, B — cronbern

CBOOOJIHBIX WJICHOB):

a) A X = B; meronom Kpamepa;

0) A X = B> meronom ["aycca;

B) A X = B3 MeT0/I0M 00paTHOI MaTpPHUIIBI.

2. Bpluuciaurth omnpenenauTens pasMepa 4x4 BaXAbl: pa3OKEHHUEM II0 BTOPOH CTPOKE H
TpETheMY CTOJIOILY
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Bun onpenenurens 3amaercs cxeMoi: IlepBble TpU CTPOKM — YHMCIIa PACIIMPEHHON MAaTpPHIIBI
cucteMbl 4 X = B; . YUerBepras cTpoka — roJl poxKJIeHHsI CTy/IEHTa

HUcxonnbsie nanupie k 3amanusaMm PI'P:

Bapuanm Nel

2 1 -1 B =00 2 8y
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 -8)

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

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

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

-2 1 -2 B =2 9 30)
A= 1 2 -3 B,=(6 3 9)

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

4 -5 5 B =(13 0 -17)
A4=3 3 -2 B,=(-23 -2 -23)

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

-1 -3 2 B =(-11 -8 —20)
4= 4 -4 -4 B,=(4 44 -32)

-2 0 6 B,=(-9 -8 -12)
Bapuanm Ne7

-4 4 2 B =(18 30 -4)
A= -5 -4 -1 B,=(2 38 -60)

> 07 B,=(-24 -7 —13)
Bapuanm Ne§

-2 2 -1 B =(4 —12 -48)
A= -4 5 2 B,=(0 —11 -24)

$ 08 B,=(2 19 16)

Bapuanm Ne9



-3 1 4
A= 2 -6 -4

-2 0 9
Bapuanm Nel0

-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 5
A= 2 -3 -6

3 1 5
Bapuanum Nel6

-5 -6 -1
A= 1 -5 -4

-4 1 6
Bapuanm Nel7

1 3 -3
A= -4 -6 -3

-3 1 7

Bapuanm Nel8

|

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

B =(-43 -39 16)
B,=(57 38 3f
B,=(7 9 -10)

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



o]

—4 -5 -5 B =(46 6 —42)
4= 1 2 -3 B,=(-4 —14 24)

31 8 B,=(-21 -6 23)
Bapuanm Nel9

3 2 -3 B =(11 -26 -32)
4= 3 -5 3 B,=(9 6 6)

-6 1 B,=(-7 -2 -26)
Bapuanm Ne20)

-1 -3 2 B =(10 26 —4)
A= -3 -3 -4 B,=(15 1 —10)

-2 2 0 B, =(15 3 2f
Bapuanm No2 1

1 3 5 B =(21 -22 -23)
A= -2 -4 -6 B, =(20 30 40)

4 6 9 B, =(-15 12 10)
Bapuanm Ne22

305 B =01 2 8)
A= 2 4 8 B,=(34 25 -12)

6 8 6 B,=(5 10 25)
Bapuanm Ne23

2 7 2 B =(5 22 88)
A=1 6 0 B,=(44 22 -10)

325 B,=(0 15 17)
Bapuanm Ne24

22 66 77 B =(7 3 -1y
A= 33 -1 -5 B,=(7 2 -1)

-9 7 2 B =(-1 -2 -1)f
Bapuanm Ne25

111 B =(5 11 19)
A= -4 2 -3 B,=(-2 -6 -4)

7 -1 -1 B,=(4 3 2)f

PI'P2 DneMeHTHI TeOPUM BEPOSITHOCTEH.



BapuanTsl 3a1aHuii U1 pacdeTHON pabOThl OMPEICIISIOTCS 10 MOPSIKOBOMY HOMEPY CTYICHTA B
CHHCKe rpynisl ( Oykeotl V 0b6o3nauen Homep eapuanma,.

3aganue k 3agauyam Ne 1.1 -1.4

1. [lepenucath TEKCT 3a/1a4u, 3aMEHsIs BCE TapaMeTPhl X 3HAYCHHUSMHU ISl pEIIaeMOro BapyuaHTa.

2. OnpenenuTh UCIBITAHUS U 3JIEMEHTAPHBIE COOBITHUS.

3. Onpenenuts uccieayeMoe coobITue A U Ipyrue COObITHS.

4. YcraHOBHTH, Kakue (OPMYIBI CIIEIyeT HUCIOIb30BaTh IS BBIYUCICHUN W BBHITIOJTHHUTH
nocyeaHue. Borarcnenust mpou3BecTy, 0 BO3MOKHOCTH, TOYHO.

3anaua 1.1. B ypue conepxkurcsa K yepnsix u H 6enbix mapos. CiayuaifHbIM 00pa3oM BBIHUMAIOT
M mapoB. HaiiTu BeposSTHOCTb TOTO, UTO CPEIU HUX UMEETCS:

a) P 6enpix mapos; 6) MeHbIe, yem P, Oebix mapoB; B) XOTs ObI OAMH Okl map.

3unavyenus napametrpoB K, H, M u P no Bapuantam npuBeseHs! B a0 1.

Tabmnna 1.
Bapmanr | 0 | 1 | 2 |3 |4 | 5|6 |7 |89 |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 (5|44 |5|4|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 [25[26 |27 |28 29|30

=
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3agaua 1.2. YCTpOWCTBO COCTOWT U3 TPEX HE3aBUCUMBIX JJICMEHTOB, PabOTAIONINX B TCUCHHE
BpeMeHH T 0€30TKa3HO COOTBETCTBEHHO C BEPOSATHOCTAMH p, , p, U p, . HaiiTu BeposTHOCTB
TOTO, 4TO 3a BpeMs T BBIMACT U3 CTPOS: a) TOJIBKO OAMH 3JIEMEHT; 0) XOTsI OblI OJIUH AJICMCHT.
3HaYCHHS [TAPAMETPOB BBIYUCIIUTD IO CIACAYIOMIIM (OpMyIIaM:
149V
k=—r
100
p=1-k, p,=09-k, p,=085-k
3apaua 1.3. B nupamuzae crost R BUHTOBOK, W3 HUX L, ¢ ontuueckum mpunenoM. CTpenok,
CTpeJisAsd U3 BUHTOBKU C ONTUYECKUM IIPULIEIIOM, MOKET I1OPa3UTh MULIEHb C BEPOSATHOCTBIO p, , 4,
CTpellsisl U3 BUHTOBKHU 0€3 ONTHYECKOTO MpHILIENa, — € BEPOATHOCTBIO p, . HaliTu BeposiTHOCTSH TOTO,

4TO CTPCJIOK MMOPA3UT MUIICHBL, CTPECJIAA U3 cnyqaﬁHo B3STOM BUHTOBKH.
3HaueHHs mapaMeTpoOB BBIYUCIIUTD IO CICAYIOINUM (bOpMy.TIaMZ

k=[14-v|,
p, =0,95-k/100, p, =0,6—k/100
3, V14,
R=5+k, L=
4, V > 14.

3agaua 1.4. B MOHTaXHOM 1eXe K YCTPOWCTBY MPUCOCAUHSETCS SJIEKTPOJBUIaTENb.
DNEKTPOJIBUTaTeI  MOCTABIISIIOTCA  TPEMs  3aBOJaMU-M3TOTOBUTENsiMM. Ha ckimame uMeroTcs
JJIEKTPOJBUIATENH DTUX 3aBOJIOB COOTBETCTBEHHO B KoylnyecTse M, M,, M, IITyK, KOTOpPbIE MOTYT
0€30TKa3HO PabOTaTh 10 KOHLA FapaHTUIHOIO CPOKA C BEPOSTHOCTSIMUA COOTBETCTBEHHO p, , p, U
p; . PabGoumii Oeper ciydailHO OAMH SJIEKTPOABUIATENL U MOHTHPYET €ro K ycTpoicTBy. Halitu
BEPOSATHOCTH TOTO, YTO CMOHTHPOBAHHBIN W pa0oTaromuii 0€30TKa3HO O KOHIIA TAPAHTHIHOTO CPOKa
AJIEKTPOJBUTATENIb  IOCTABJIEH COOTBETCTBEHHO IE€PBBIM, BTOPbIM WM TPETHUM  3aBOJIOM-
U3TOTOBUTEIIEM.
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3HaYCHHS TAPAMETPOB BBIYUCIIUTD IO CIACAYIOMIAM (OpMyIIaM:
k=[14-v],
p,=099-k/100, p,=09-k/100 p, =0,85-k/100,
M, =5+k,M,=20-k, M, =25-k.

3amanmue K 3agagaMm 1.5 — 1.6.

1) [Tepenucarp TEKCT 3a/1a4M, 3aMEHsI BCE TapaMETPhl UX 3HAYCHUSIMH JIJI PEIIAeMOT0 BapyUaHTa.
OnpenenuTth UCXOAHBIE JaHHBIE U PE3YJIbTATHI.

2) Onpenenuth noaxonsmme (GOpMyJIbl BEIYUCICHUS W BBIMOJHUTH BBIYUCICHUS TIPH MTOMOIIH
MUKpOKaNIbKynaTopa u tTabnuil. [Toctpouts rpaduxu.

3agaya 1.5. B kaxa0M U3 7 HE3aBUCUMBIX HUCIBITAHUNA COOBITHE A MPOUCXOAUT C MOCTOSHHOM
BEPOATHOCTHIO p. Beraucauts Bee BepostHOCTH p, , k=0, 1, 2, ..., n, rae k — gacrora coObITHs A.

IToctpouts rpaduk BeposTHOCTEH p, . HaliTn HauBepoATHEHIIYIO YaCTOTY.

3HaueHHs napaMeTpoOB 7 U p BBIYUCIIUTD 110 CIICAYOIIHUM (bopMynaM:

11, ¥ 10,
n= 10, 10<V 20, p=03+V/100,
9, V>20.

3apaua 1.6. B kax/10M U3 7 HE3aBUCUMBIX HCIBITAHUN COOBITHE A MPOUCXOIUT C MOCTOSHHOM
BEPOSATHOCTHIO p. HaliTH BEPOSATHOCTH TOTO, YTO COOBITHE A TIPOUCXOMUT: a) TouHO G pa3; 6) TouHo L
pa3; B) MeHbIie yeM M u Oosbiie yeM F pas; r) mensiie uem R pas.

3uavyenus napametrpoB n, p, G, L, M, Fu R BBIYUCIUTH MO CIEAYIOMMUM (popmynam:

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+I15.

Kpurepun u mkaJa oneHku Boinojgnenus PI'P

Kontepun MakcumajabHoOe
purep KOJNYECTBO 0aJ1J10B
[Ipu BBINOIHEHNH 3a1aHUN TTPUBOAATCS BEPHBIE OCHOBHBIE 6 6amioB

TCOPCTUYCCKUC ITOJIOKCHUA U (bOpMy'J'IBI

[TpaBUIIBHO BBITOIHEHBI PACUETHI 6 6amIoB
[TpaBUIBHO TOCTPOEHBI TPAPUKU 6 6amIoB
Odopmienre cOOTBETCTBYET 00pa3Ily 2 GamioB
Hroro BepHo BBINOJIHEHHOE 3a/1aHUE 20 OaioB

PacuerHo-rpaduueckas pabora onenuBaercs mo 20 OayuTbHON mIKane, OAJUTBI MEPEBOJSATCS B
OLICHKHU YCIICBAEMOCTH CJICYIOIIMM 00pa3oM:
* 0-9 GamIoB — «2»;
* 10-14 6amnoB — «3».
* 15-18 0amnoB — «4».
* 19-20 GamioB — «5».

3. OIEHOYHBIE CPEJCTBA JIJIS1 MIPOMEXYTOUYHOM ATTECTALIMU
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3.1. bank koHTpoJbHBbIX 3a1aHui (YK-1.U-3)

3ananue 1.

Nel.  VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymvill 0O0CHOBAHHbIL OMEEN.

UYucTble MHBECTUIIMU UMEIOT BUJ QyHKuuu ot BpemeHu I(t) = 3000t. Omnpenenurte mpupaiieHue
KarnuTana 3a yeThlpe rojga. Kakas Mmatemaruueckas oneparysi IpUMEHSIETCsl B 3TOM CiIydae.

Otser: 2400

Oo6ocHoBanue: [IpumeHseTcs onpeaeieHHbI HHTErpal OT cTeneHHor Gpynkuu Ha uHtepsaie (0;4) u
bopmyna Herotona-JIeitbnuia

Ne2  VK-1.U-3.
IIpouumatime mexcm, 8vlOepume NPABUILHLIL OMEeM U 3anUWUMe apeyMeHmyl, 000CHO8bIBAIOUUE
8b100p omeema.
JuddepeHnnanbabie YpaBHEHHS OIMKMCHIBAIOT TUHAMHUKY 3KOHOMHUYECKUX U3MEHEHUH B TMPUKIIATHBIX
3amavax. Jlano quddepennnansuoe ypasuenue dy/dx = (2k-4)x*. Halizure 3Hauenue nmapamerpa kK,

py KOTOPOM (GyHKIMs y=2X*+4 sBISETCA PELIEHUEM 33IaHHOTO YPABHEHUS
1. 5

2. 2
3. 3
4. 6

Ortser: 4
Oo6ocHoBanue: [Ipy BepHOM pEIICHWW YpaBHEHUS TIOCJIE B3SATHS IMPOU3BONHOW (YHKIMU Y U
MTOJICTAHOBKH TIOJTYYaeTCsI TOXKIECTBO.

Ne3 VK-1.11-3.

[IpounraiiTe TeKCT, BEIOEpUTE MPABUIBHBIA OTBET U 3aMUIINTE ApTyMEHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA.

[IaTe 00pa3loB TOBapOB MPEANPHUATHS HYKHO PACCTaBUTh Ha JIMHEWHON BUTPUHE  BBICTaBKU
nponykiud. C TOYKM 3peHUs KOMOWHATOPUKH  HAWAWTE KOJUYECTBO BO3MOXKHBIX BAapHUAHTOB
paccTaHOBKH 00pasIIoB.

1. 5

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

O6ocHoBanue: [Ipumensiercst popmyna nepectanoBok P =n!

Ne4 VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymvlil 0O0CHOBAHHbILL OMEEN.

B mpou3BoinCTBE HEKOTOPBIX HM3IENUN 3aHATHI 15 HOBBIX pPabOYMX M 5 OMBITHBIX KaJpPOBBIX.
HoBuuku nonyckaroT Opak mpu MOHTaxe ¢ BeposTHOcThio 0,1, a onbITHEIE — ¢ BepossTHOCTHIO 0,01.
Komuccust Ha mpueme m3nenusi Hanuta Opak. Hainure BeposSTHOCTH TOTO, YTO Opak MPOU3BEACH
HOBBIMU COTpYAHUKaMH. OTBET OKPYIIIUTH 10 COTBIX.

Otset: 0,97

O6ocHoBanue: Mcnonb3oBare ¢opmyny baileca ans  OLEHKHM BEpOATHOCTH BIMSIHHUSA OJHOTO M3
YCIIOBHI TIOCJIE TOTO, KaK COOBIMTE YK€ IPOU3OILIO.
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Ne5 VK-1.1-3.
IIpoyumatime mexcm, 3anuwiume pazeepHymvlil 0O0CHOBAHHBIL OMEEN.

[Ipu ananuze uHpopmaruu Uil TPUHATUSA ~YIOPABICHYECKUX PELICHUH HCIONb3YHOTCS
MAaTCMATNYCCKUEC I/IHCTp}IMeHTI)I B BHIC I[GI\/JICTBI/II;'I Haxg ManI/ILIaMI/I (‘-II/ICJIOBI)IMI/I Ta6JII/IIIaMI/I
nokasaresneit). Berauciure cymMMy 3J€MEHTOB IIEPBOTo CTONONA pe3ylnbTupyomeid Matpuiel C = 2A —
B, ecn

6 -12 1 4 -4 5
A=| 4 -5 13| E=(-4 3 =¢6
-5 11 23 2 0
OrtBer: 8 ’
Oo6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JleficTBUsSI [1€NAIOTCA C COOTBETCTBYIOIIMMH

SJICMCHTaMHU CTOJ'I6I_Ia MaTpHIbl. PaSMepH MaTpul JOJIKHBI COBITA/1aTh.

Ne6 VK-1.11-3.

Ipouumatime mexcm, evibepume NPABUILHLIL OMEEM U 3ANUWUME APSYMEHMbL, 000CHOBLIBAIOUUE
8b100p omeema.

[lpy pemieHMHM CTaHIAPTHBIX SKOHOMHYECKHUX M YIPABJICHYECKHX 3a7ad BAXXHO W HEOOXOAUMO
VYUTHIBaTh BCE BO3acicTByromme (akropbl. CoOBITHE A MOXET HACTYNHTH JIMIIL MPU yCIOBUHU
BO3JICHCTBHSI OJTHOTO U3 JIByX HECOBMECTHBIX yciioBuii/pakropos/runore3 Bl wmm B2 . HM3BecTHb
BeposaTHOCTH (hakropa P(B1)= 1/3 u ycrnoBHBIC BeposTHOCTH Bo3jaelicTBus dakropoB P(A/B1)=1/2 ;
P(A/B2)=1/4. Haiitu BepostHOCTh P(A) .

1. 3/4
2. 1/3
3. 2/3
4. 1/2
OtBeT: 2

Oo6ocHoBanue: Vcnonbs3yercs CBOWCTBO TOJMHOW TpyHIbl (PAaKTOPOB - CyMMa BEpOSATHOCTEH BCEX
dakropoB paBHa eaunuie. P(B2)= 1-1/3=2/3. 3arem npumensercs ¢opMysa MOITHON BEPOSTHOCTU
B(A) = 1\3*1/2+2/3*1/4= 1/3.

Ne7 VK-1.11-3.
IIpouumatime mexcm, 3anuwiume pazeepHymvill 0O0CHOBAHHBIL OMEEN.

Matematudyeckoi MoJienb — MPEACTaBICHUS HMHPOPMALMHU O PACIpeleleHMH U HCIOJIb30BaHUU
MPOAYKIIMM B paMKax MEKOTPAclIeBOTO OamaHca B MakKpOIKOHOMUKE wuMeeT Bua X=AX+Y, rIe

W
Y=V,
KOHEYHBIN MPOIYKT IPEACTABIEH BEKTOPOM £ , W3BECTHBI 00BEM COBOKYITHBIX IMPOIYKTOB
500 01 0,2 0,3
X = 400 A= 04 01 0,2
600 0,3 0,4 01

KaKIOW OTpaciu U Marpuua Ko3(pQUIMEHTOB MNpPSMBIX 3aTpaT
WHCcTpyMEeHTaMH MaTpUYHOHN anreOpbl HaWIUTEe KOHEUHBIA MPOMYKT Y3 U TPEThEH OTpaciu.

Ortsert: 130

Ob6ocHoBanue: Pemaercs marpuuHoe ypaBHeHue Y=X-AX. Mcnonp3yeTcss MpaBHIO YMHOKEHUS
MaTpHll — CyMMa IPOU3BEICHUH COOTBETCTBYIOLIUX 3JIEMEHTOB CTPOKHU Ha CTOJIOELL.

s bopMupoBaHus TpeTbel cTpoku Tnoiydaercs y3 = 600 — (0,3*500+0,4*400+0,1*600)= 130.

Ne8 VK-1.11-3.
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TabnuyHoe mnpencTaBieHUWE  JAHHBIX - OCHOBHOE UHCTPYMEHTAJIBHOE CPEICTBO  JUIS
KOJIMYECTBEHHOI'0 aHaJIM3a JaHHbIX.
[1 0 5] [2 3}

[Ipou3BeneHne NaHHBIX MaTPHIL 74 A0 UMeeT BUJ MaTpPULbl pa3Mepa

a.2x2

b.2x3

c.2x4

d.He cymecTByer

3
y [(2x-1)dx

Heomnpenenenuslit uHTErpa paBeH ...
Bapuantsl 0TBETOB:

2x—1) 2x-1)* 2x-1)°
A) ( x2 ) e B) (x-1)" x4 ) +C B) @x-1) xg ) +C N 2(2x-1)*+C

Ne9 VK-1.11-3.
HpnpameHHe (1)YHKLII/II/I — OCHOBHOC€ INIOHATHC MaTCMAaTHUKH JJIA aHaJIM3a B3aUMOCBA3U JaHHBIX,
XapaKTCpU3yromee 0COOEHHOCTH Impouccca UBMCHCHMUA.

y(x)=x2—x+1

Jnst dyHKININ B TouKe X=3 3a7aHo npupauienue aprymenta A% =1 Hajitu

A

COOTBETCTBYIOIIEE TpUpanieHne GyHKIIUU Y

a. Ay =1

b Ay = 0

c. Ay =2

d Ay = 6
NelO YK-1.1-3.
HOHSITI/IG YHUCJIOBBIX pSI[[OB ABISACTCA I/IHCTp}IMeHTaJII)HI)IM CpeI[CTBOM JJIA HpI/I6.HI/I)KeHHBIX
BBLIUMCIICHUN B Xoae aHalln3a CTATUCTUYCCKUX JJAaHHBIX M PCIICHUA HpO(i)eCCI/IOHaJ'ILHBIX 3aJa4

L]

M

( BBIOCpUTE OJTMH BapUaHT OTBETa). UMCIIOBOM psifi 3a/1aH GOPMYIIOHN *-1 Tnt3

Torna 3HaueHue ero uiueHa da, PaBHO ...

Bapuantsl 0TBETOB:
2 1 1 2

3.2 KJ/IIOYA K TECTOBBIM 3ATAHUAM

Howmep 3ananus Bepnsliii otBeT

1 OtBeT: 2400

[TpumensieTcs onpeneNeHHbId HHTErpall OT CTENEeHHOW (YHKIMU Ha MHTEpBAJe
(0;4) u dopmyna Herotona-Jleitbnuna

2 Ortser: 4
[Ipy BepHOM pelICHWU YpaBHEHHS IOCJIC B3SATHS NPOU3BOJHON (DYHKIIMU y H
MOJICTAHOBKH TMOJIy4aeTCs TOXKAECTBO.
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3 Ortser: 3
[Tpumensiercs hopmyna mnepectanoBok P =n!

4 OrtseT: 0,97

yc.]'IOBI/Iﬁ IIOCJIC TOI'0, KaK COOBINTE YiKe ITPOU30ILIO.

Hcnonws3oBath popmyny baifeca s OICHKH BEPOSTHOCTH BIIMSIHHS OJHOTO U3

5 OrtBeT: 8

COBIIaaaThb.

O6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JHelicTBusl nenaroTcs C
COOTBETCTBYIOIIMMH 3JIECMEHTAMH CTOJIOIa MATPHUIILL. PazMepbl MaTpHIl JOIKHBI

6 Otser: 2

noyiHoH BepossitHocTH B(A) = 1\3*1/2+2/3*1/4= 1/3.

Hcnonp3yeTcst CBOMCTBO MOJTHOM TPYyMITBl JAKTOPOB - CyMMa BEPOSTHOCTEW BCeX
¢daxTopoB pasHa emunaune. P(B2)= 1-1/3=2/3. 3arem npumensiercs ¢opmyna

7 Ortset: 130

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

Pemaercsa marpuunoe ypaBHeHue Y=X-AX. Mcnonb3yeTcss NpaBuio YMHOXKEHUS
MaTpHIl — CyMMa NPOU3BEICHUNH COOTBETCTBYIOIIMX 3JIEMEHTOB CTPOKH Ha CTOJIOELL.
Hns  ¢dopMHupoBaHUS  TPEThEH CTPOKHU [oJIy4yaercss  ys

= 600 —

8 d

9 d

10 3

IIkaja u KpUTEPHUH OIEHKH TEKYNIEr0 TECTUPOBAHMS
Ymnci10 npaBUIbLHBIX 0TBETOB Ouenka

90-100% npaBUIIBHBIX OTBETOB OreHKa «OTITUYHOY»
70-89% npaBUIbHBIX OTBETOB OneHka «xopoio»
50-69% npaBUILHBIX OTBETOB OueHka «yJOBJIETBOPUTEIBHO»
Menee 50% npaBUIbHBIX OTBETOB OneHka «Hey10BIETBOPUTEIHLHO»
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