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1. OHEHOYHBIE CPEJICTBA, COOTHECEHHBIE C IIJIAHUPYEMbBIMU
PE3YJIbTATAMU OBYYEHUA IO JUCHUIIVIMHE

Kon n HanmeHnoBanue Kon n Pesynbrarer 00ydeHus Bup arrecranyu u
YHMBEPCAILHON HauMEHOBAHHE 0 TUCLUIUIMHAM U OLICHOYHBIX CPEICTB
KOMIIETEHIIUU WHJMKaTOpa IIpaKTUKaM
JOCTHKEHUS
YHUBEPCAIbHON

KOMIIETEHIINU
YK-1. Cnocoben YK-1.U-3. VYK-1.1-3.3-1. 3naer |Tekymuiuii KOHTPOJIb:
OCYILECTBJIATh IIOUCK, | BpiOupaer IIPUHIUIIBI, KPUTEPHH, |YCTHBIN OIPOC,
KPUTHYECKUHN aHAIU3 U | OITUMAJIBHBIN IpaBWJia MOCTPOEHUS |KOHTpOJbHbIE paboTel, PI'P.
CHHTE3 HH(pOpMaLnHy, BAapHMAaHT PEIICHUs |CYKIEHUSA U OueHOK  |[Ipomexyrounas
IIPUMEHSTh CUCTEMHBINA | TOCTaBICHHON VK-1.1-3.Y-1. Vmeer |3TTECTALMA: KOHTPOJIBHOE
MOJIXO AJISL PEIIEHUS 3a/1a4n 3aJlaHue.

T'paMOTHO, JIOTUYHO U

ITOCTABJICHHBIX q
ocTaBie 3ana apryMEHTUPOBAHHO

dbopmupoBath
CcOOCTBEHHEIE
CY)K)IGHHSI 1 OLICHKU

VK-1.1-3.Y-2. YmeeT
OTIpPeNeNsaTh U
OLIEHUBATh
MPaKTUYECKUE
MOCIEACTBUSA
BO3MO)KHBIX PEIICHUN
IMOCTABJIICHHOM 3a1a4uu

2. OueHo4YHbIE CPEeACTBA IJIM TEKYHIEr0 KOHTPOJIA
2.1. TemaTuka NMpaKTHYECKHUX 3aHATHI

Pazpea 1.
KonudecTBeHHOE OmMMCaHUE MPOILIECCOB C HCIOJb30BAaHUEM YHCIIOBBIX MHOXKECTB B BHJIC
Tabnun, QyHKIUHA U cucteM ypaBHeHuH. KadecTBeHHOE M KOJIMYECTBEHHOE  OIMCAHHE
MPOIIECCOB C UCIOJIb30BAaHUEM KPUTEPHAIBHBIX 3HAYCHHH B BHUJEC HEpaBEHCTB. lIpuMeHeHUHE
MOHATHM M KaTeropuil MaTeMaTUKU /sl TONydeHus U o0paboTku  uHpOpMalMu B
COOTBETCTBHUHM C MOCTABJICHHOM 3a1aueli B Mpo(ecCHOHAIbHOMN NeSTeTbHOCTH.

Paznen 2.
Marpunel U1 UX BHUIBL, JEHCTBHUS HaJ MarpuuaMu. Mcrosb30BaHWE IMOHATHS OIpENEIUTENb
KBaJ[paTHOM Marpuilbl. Cuctembl TUHEHHBIX anredpandeckux ypaBHeHuil (CJIAY), paznuuHbie
BUJBI CHCTEeM U MarpuuyHble GopMmbl ux 3anucu. [lonstue pemenus CJIAY, BUIBI pelieHUi.
OcHOBHBIE METOIBI perieHust cucteM — Gopmynsl Kpamepa, Meto 00paTHON MaTpuUIlbl, METOA
Xopnana-I"aycca ¢ MOJIHBIM HUCKJIFOYEHHUEM HEU3BECTHBIX.

Pazpnen 3.
OcHOBHBIE 21€eMEHTapHble (PYHKLINHU, UX CBOWcTBa U rpaduku (0030p). [Ipumenenne GpyHkunit
B ONMCAaHUM COIMATbHO-?PKOHOMHUYECKUX IMpoleccoB.  beckoHeuHO-manble U OECKOHEUHO-
OoublIMEe IEpeMEHHbIE/(PYHKIIMH, UX POJIb B OTIMCAHUH ACUMIITOTUYECKOTO M KOJUYECTBEHHOTO



ananmza. [loustue mpoussonnoit ®OMII u @HIIL. TlpaBuna auddepennmpoBanus U Tabiuma
npou3BoaHBIX. [IprMeHeHure Mpou3BOIHBIX K MCCIe0BaHUIO oBeaeHus Gpynkuuii. [Tpusnaku
CYILIECTBOBAaHMUSA JKCTPEMYMOB M TOYEK mepernda, HEOOXOAMMbIE M JOCTAaTOYHBIE YCIOBHS.
[Ipu3HaKu BBITYKJIOCTH M BOTHYTOCTH (YHKIMM, YCJIOBHsS mepern6a. AHamu3 rpadukos
¢byHKIMii, TI00aNbHBIE W JIOKAIbHBIC 9KCTpeMyMbl. lIpuMeHeHue mpou3BOIHBIX B
podeCCHOHANBHBIX 3a/lauax MPH aHaJIN3e U3MEHCHHH U 0COOCHHOCTEH. Polb SKCTpeMyMOB B
MOWCKE ONTUMAIbHBIX pemeHuil. [lonstue ¢yHkuum Heckonbkux mepemenHbix (OHII) Ha
npuMepe (QyHKIUM 2-X mepeMeHHbIX.  OmnpeneneHue JIOKAIBHBIX SKCTPEMYMOB (DYHKITHI
HECKOJIbKUX IepeMeHHbIX. HeobxonuMoe m 1OCTaTOYHOE YCIOBHE 3KCTpPEMyMa. YCIIOBHBIM
JKCTPEMYM.

Paznea 4.

Heonpenenennslit uaTerpai, ero ceoicrpa. Tabnuua uHTerpanoB. MeToabl HHTEIPUPOBAHUS:
HEMOCPEJCTBEHHOE, 3aM€Ha IIEPEMEHHOM, WHTerpupoBaHHEe MO yacTsIM. OrnpeneneHHbIi
HMHTETPAll, ero ocHOoBHble cBoiictBa. ®opmyna Heiotona-Jleitonuna. Ilonstue
T depeHInaIbHOr0 ypaBHeHusl U ero pemeHus. JuddepennuanbHoe ypaBHEHHE NEPBOTO
nopsizika, ero ooriee, yacTHoe U ocoboe pemieHus. llpumeps! pemenus U pepeHnanbHbIX
YPaBHEHMH, XapaKTepU3YIOIIMX OCOOEHHOCTH W3MEHEHMs Ipolecca/o0bekra. Pemenue
i depeHInaibHbIX YpPaBHEHMM BBICIIMX MOPSIKOB Ha MpUMEpe JHMHEHHBIX OJHOPOJIHBIX
YPaBHEHU BTOPOTO MOPSIJIKA.

Paznea 5.

AKTyaJbHOCTh Y4€Ta CIy4alHBIX COOBITHI B NpOQecCHOHAJIbHBIX SBJIECHUSX U IpOIEccax.
Knaccuueckoe, reomerpuyeckoe, CTAaTHCTUYECKOE OIpeneieHus BeposiTHocTH. Dopmyna
MOJIHOM BEPOSITHOCTH KaK OCHOBAa y4yeTa BO3ACUCTBUS MHOTHX (AKTOPOB B MPUKIIATHBIX
3agadax. JIUCKpeTHbIEe Ciy4yailHble BEJIWYWHBI. HenpepbiBHbIE Cily4aliHble BEJIWYWHBI.
OCHOBHbBIE YHCJIOBBIE XapAaKTEPUCTUKH U MapaMeTphl CIy4ailHBIX BEJIMYHH (MareMaTH4ecKoe
oxkunanue, nucriepcusi, CKO). HopmanbsHbiii 3akoH pacnpenenenus. Dynkmus Jlammaca.
JIBymepHbIe ciyyaiiHble BenuuuHbl. Koppemnsuus u perpeccusi.

2.2. KoHTpo/IbHBIE 321aHUA /151 TEKYLIEr0o KOHTPOJIS

2.2.1 KontpoJibHbIe padoThl

KonTpoabnast pabora 1. diaeMeHThI THHEHHOH anreOpbl. P yHKIUH OHON M ABYX IepeMeHHbIX

Bapmanr 1.

1) Pemnth cuctemy ypaBHeHuit o gopmynam onpenenurenein Kpamepa. Crenars mpoBepky.
X+2y+32=9,
2X+3y+z=4,
X-y-2z=1.

2) IMonb3ysich TeOMETPHUYECKIM CMBICIIOM CHCTEMBbI IMHEHHBIX HEPABEHCTB, MMOCTPOUTH OOKETHOE
MHO>KECTBO, OTpaXKaroliee MOKyMnaTelbHbIE BO3MOXKHOCTH OTPEOUTENS ABYX TOBApOB 10 1eHe 75 u 50
pyo0., ecu Ha UX MpUOOpPETeHHEe MOXKHO H3pacxooBathk He Oonee 3000 pyO. 1 BToporo ToBapa
TpeOyeTcs He MeHee 15 eauHuIL.

3) BerunucauTh npenesbl:

a) lim

3
x” —4x 2
-6) ki X +5x+4_

>2x? —2x o 4xt4x
4) ccnenoBars GyHkumio y =2x3+3x>—1 , HailTH SKCTPEMYMBI, TOUKH Neperu6a, MoCTPOUTh Tpaduk.

5) Haiitu craninoHapHbIe TOYKH M UCCIEIOBATh HA SKCTPEMYM (DYHKITHIO

2=XxX2—xy+Yy?+9x -6y +20.



Bapuanr 2.

1) Pemutsb cucremy ypaBHeHuil. Caenarb pOBEPKY.
X+3y+22=4,
3X+2y+z=9,
2x-y-3z=1

2) IlocTpouTh OIOHKETHOE MHOKECTBO, OTPAXKAIOIIEE MTOKYIATeIbHBIE BOBMOXXHOCTH ITOTPEOUTEIIS
IBYX ToBapoB 1o 1iene 175 u 70 py0., eciau Ha MX MPUOOPETEHHE MOKHO M3PAcXo10BaTh He Oosee
3500 py0. a mepBoro TOBapa uMeeTcs He Ooree 15 equHMIIL.

3) BeraucnuTh npenens:
3
x” -9x 2

-3 x%-3x e 5x?42x
4) Vccnenosars dynkumo y =0,5x* — 4x? , HaiiTi 23KCTpeMyMBl, TOUKH meperida, MOCTPOUTh Tpaduk.
15) Haiitu cTanoHapHble TOUKH U UCCIIEA0BATh Ha SKCTPEMYM (YHKIIHIO JBYX EPEMEHHBIX
Z=4X-X?>+5y—y? —xy.

Kontpoabnasa paGora 2. Huterpansl, auddepeHnnanbuble YypaBHEHUS, IEMEHThl TEOPHUH
BEPOSITHOCTEN

Bapmuanr 1.

- 6) J- xdx

V3 —x?

2) BeraucnuTh onpeneneHHbIi HHTErpall I r

3) Haiitu ob1iee perieHue JMHEHHOTO OJTHOPOIHOTO MU(GEpEeHITNATBPHOTO YPaBHEHUS C
MO CTOSTHHBIMH KOA(puIeHTamMu
"= 2p4y=0.

4) CynoxoaHas KOMIaHHs OPraHU3YeT CPEeIU3EMHOMOPCKHUE KPYH3bl B TEUCHHE JIETHETO BPEMEHU
U TPOBOJUT HECKOJIBKO KPYH30B B C€30H. UTOOBI MOIYyYUTHh MPHOBLIb, Ba)KHO, YTOOBI BCE KAIOTHI
3a()paxTOBAHHOTO MOJ KpyHU3bl KOPaOsi ObLIM MOTHOCTHIO 3aHATHI TYPUCTAMH. DKCHEPT MO TYpU3MY,
HAHATBIM KOMIIAaHUEH, MPe/ICKa3bIBaeT, UTO KOpabiab OyIeT MOJOH B TEUEHUE CE30HA C BEPOSTHOCTHIO
0,92, ecnu pomnnap He MOAOPONKAET MO OTHOUIEHHUIO K pyOIto, U ¢ BepoaTHocThio 0,75, ecnu nomap
nogopoxaer. [lo oOleHKaM 5SKOHOMHUCTOB, BEPOSITHOCTb TOrO, YTO B TEUYEHHE CE30HA J0JUIap
MOJI0POXKAET M0 OTHOILIEHUIO K pyoOuto, paBHa 0,23. UeMy paBHa BEpOATHOCTH TOTO, YTO OHMIIETHI HA BCE

KpyHu3bl OyIyT NPOJaHBL.

5) 3ayaH 3aK0oH pacrpeaereHus TMCKPETHON CIy4aiiHON BETUYUHBL.

X -4 -1 2 5 8
p 0,2 0,3 0,25 0,15 0,1
Haiitn Marematuyeckoe 0OKHUIaHUE, JUCTIEPCUIO U C.K.O.

Bapuanr 2

1) Brruncauts HCOMPCACIICHHBIC I/IHTeraJ'ILIZ

a)I dxa6) B) Ie sine*dx-



1
2) BbIuMCIIUTh ONpeNeeHHbIA UHTErPajl j‘ ( 4x — ;]dx
x

0,5

a)

3) HaiiTu o0mee peneHrne TMHEHHOTO OJHOPOAHOTO MU hepeHITNATEHOTO YpaBHEHHS C

MOCTOSIHHBIMH k03 unimenramu
y” — 4y=0.

4) JlBa aBTOMaTa MpPOM3BOJAT OJWHAKOBBIC JIETAJH, KOTOPbIE MOCTYNAIOT Ha OOIIMII KOHBEiep.
[Tpon3BOAUTENFHOCTS TMEPBOTO aBTOMAaTa BIBOE OOJBIE MPOW3BOAUTEILHOCTH BTOpOro. IlepBbrit
aBTOMAaT MpOU3BOAUT B cpeaHeM 60% peraneil OTIMYHOrO KadecTBa, a BTOpod — 84% neraneit
OTIIMYHOTO KaudecTBa. Haymady B3siTast ¢ KOHBeiepa AeTanb OKa3ajach OTIMYHOIO KadecTBa. Haiith
BEPOSATHOCTH TOTO, YTO 3Ta JIETAJIb H3TOTOBJICHA TIEPBBIM aBTOMATOM.

5) 3azaH 3aKOH pacrpeieNieHus TUCKPETHOMN CIy9ailHOM BEJIMYUHBI.

X 19 21 23 25 27
p 0,2 0,3 0,25 | 0,15 0,1
Haittn MaremaTuyeckoe OKuIaHUE, MOy, MEIMAHY, JUCIIEPCHIO U C.K.O.

Kpurtepun u mkaja oueHKH ayiuTOPHON KOHTPOJBLHON padoThl B BHe Ha0opa 3a1a4

J1IeMEeHTDI M DTAaNbI
MakcuMajbHbIe
BBINOJTHEHHUS IToka3aTenn
M 0aJ1IIBI
KOHTPOJIbLHOH padoThl
IIpaBuIBbHOCTDH M [IpaBunbHbIN BEIOOP GOPMYIT U METOJOB PEIICHUS. 5
MOJIHOTA pPelIeHust
3aMaHui OtcyrcTBHE OIMMOOK B BHIYUCICHHUSIX 5
O6ocHoBaHHE BbIOOPA 5
O06ocHOBaHUE BEIOPAHHBIX METOIOB U BBIBOJIOB I10
MATEeMaTH4YeCKOI0
3a/IaHUIO.
HHCTPYMEHTapus
HToro 15

KonrponpHas pabora omeHuBaeTcs 1o 15 OauibHOM mikaje, Oaulbl MEepEeBOASATCS B OICHKH
YCIIEBAEMOCTH CJICIYIONIUM 00pa3oM:
* 0-6 6amIoB — «2»;
» 7-10 Oay1oB — «3»,
e 11-13 6annoB — «4».

2.2.2. PacueTHo rpaguueckue padorsi (PT'P)

PI'P1 Marpuusl, onpeaeJnTe/]H H CHCTEeMbI JIMHEHHbIX YPaBHEHHIA.

BapuanTs! 3a1aHuil 17151 pacueTHON paboThl ONPEAEISIOTCA O MOPSIKOBOMY HOMEPY CTYJEHTA B
CIMCKE TPYIIIHI.

3amaHus:

1.Haiitu pemenue cucreMsl JUHEHHBIX ypaBHeHHH A X= B (rme A — Marpuna ko3¢hppHUIMEeHTOB

IIPY HEU3BECTHBIX CHUCTEMbI JIMHEMHBIX ypaBHEeHUH, X — HEM3BECTHbIM Bekrop, B — cromberr

CBOOO/IHBIX YJICHOB):

a) A X = B1 meronom Kpamepa;

6) A X = B2 meronom l'aycca;

B) A X = Bz MeTo0M 00paTHOM MaTpHIIBI.

2. Bbluncnuth ompenenuTenb pasMepa 4x4 BaKIbl: pa3ioKEHHEM [0 BTOPOil CTpoke W
TPEThEMY CTOJIOIY
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Bun onpenenurensa 3agaercsa cxemoil: IlepBble TpU CTpPOKHM — 4YMCIIa PACIIMPEHHOW MaTpPHUIIbI
cucreMbl A X = Bi1 . UerBepras cTpoka — roj poxKJIeHUs CTyJEHTa

Ucxonurwie manueie Kk 3aganusam PIP:

Bapuanm Nel

2 1 -1 B =10 2 8)
A=15 2 4 B,=(7 18 20)

73 4 B,=(4 2 15)
Bapuanum Ne?2

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

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

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

-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,=(2 38 —60)

5 0 7 B,=(-24 -7 —13f
Bapuanm Ne8

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

4 08 B,=(2 19 16)

Bapuanm Ne9



-3 1 4
A=| 2 -6 -4
-2 0 9
Bapuanm NelO
-2 -2 -3
A=|-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 Nel3
-1 -3 3
A= 5 -5 4
-1 1 3
Bapuanm Nel4
-5 -2 -5
A=-4 -3 2
3 1
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 4y
B,=(23 2 -20)
B,=(4 -4 -18)

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

B =(26 -16 -38)
B,=(27 -7 —48)
B,=(23 -10 -39)



-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
Bapuanm Ne2l
1 3 5
A=-2 -4 -6
4 6 9
Bapuanm Ne22
3 05
A=(2 4 8
6 8 6
Bapuanm Ne23
2 7 2
A={1 6 0
3 2 5
Bapuanm Ne24
22 66 77
A=33 -1 -5
-9 7 2
Bapuanm Ne25
1 1 1
A=-4 2 -3
7 -1 -1

(o]

B =(11 -26 -32)
B,=(9 6 6)
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)

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

PI'P2 DJjieMeHTBI TeOPpHH BEPOSITHOCTEH.



BapuanTsl 3a1aHuii uisi pacdeTHON pabOTHI ONPEAEISAIOTCS 110 MOPSIKOBOMY HOMEDPY CTYJEHTa B
cniucke rpynmsl ( Oykeot V obo3nauen Homep sapuanma).

3ananue k 3agauyam Ne 1.1 -1.4

1. Ilepenucarb TEKCT 3ajaud, 3aMEHSs BCE IapaMeTpbl MX 3HAUEHUSMHU JUISl PELIAeMOro
BapHaHTa.

2. OnpenenuTb UCTIBITaHUSI U AJIEMEHTAPHbIE COOBITHS.

3. OmnpenenuTh uccieayeMoe CoObITue A B Ipyrue COOBITHS.

4. YcraHoBUTh, Kakue (OPMYIbl CIEAYET MCIONb30BATh JJIsl BBIYMCIECHUN U BHIIOJIHUTD
nociegHue. Berunciienus npou3BecTy, 0 BO3MOXHOCTH, TOYHO.

3anaua 1.1. B ypue conepxurcs K uepusix u H 6enbix mapos. CiaydaitHeIM 00pa3oM BHIHUMAIOT
M mapos. Haiitu BEpOSTHOCTB TOTO, YTO CPEIU HUX UMEETCS:

a) P Oenbix mapos; 6) meHbliie, yeM P, OenbIx mapoB; B) X0Ts Obl 0JJ1H OeJblil map.

3nauenus napametrpoB K, H, M u P no Bapuanram npuseseHs! B Ta0m. 1.

Tabmuna 1.

Bapuanr | 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 66 |5|5]/4|5|6|7]|7|6|4|6|5|6|6]6
M 4 1514541454454 ]|4|4]4]5]5
P 213232234232 |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 |5 |7 |7 |8 |5|6 |7 | 7|7 |7|8]|7T]|7
M 5|4 |5|5|5|5|5|5|4]|4]|6|5]|5|5]4

P 3132|4134 ]/4|3|]3[]2]3|]3]|3]2]2

3agaya 1.2. YCTpOMCTBO COCTOWT M3 TPEX HE3aBUCHMBIX JJIEMEHTOB, pa0OTAIOIINX B TCUYCHHE
BpeMeHH T 0e30TKa3HO COOTBETCTBEHHO C BEPOSTHOCTAMH P, , P, H P, . HaiiTu BeposTHOCTB
TOTO, YTO 3a BpeMsl T BBIiiIET U3 CTPOs: a) TOJIBKO OJIUH IEMEHT; 0) XOTs Obl OIMH AIIEMEHT.

3Ha4YeHUs [MapaMeTPOB BBIUYUCIUTD IO CIAETYIOMUM (popMyram:

149-v|
~ 100
p,=1-k, p,=09-k, p;,=085-k.

3agauya 1.3. B nupamuge croar R BuHTOBOK, u3 HuX L, ¢ onTudeckum npuuenom. CTpenox,

CTpelsisi U3 BUHTOBKH C ONITUYECKUM IIPULIETIOM, MOKET HOPA3UTh MUILEHb C BEPOSITHOCTBIO P, , 4,

k

CTpCJIAAa U3 BUHTOBKH 0e3 OITUYECKOTO Inpuneciia, — € BEPOATHOCTBIO pz . Hatitn BCPOATHOCTD TOIO,

4TO CTPCIIOK IMOPA3UT MUILICHDL, CTPCIIAA U3 CHy‘l&ﬁHO B35ITOM BUHTOBKH.
3HaueHus mapaMeTpoOB BBIYUCIIUTD IO CICAYHOIIUM (1)OpMYJ'IaMZ

k=14-V|,
3, V<14,
R=5+k, L=
4,V >14.

3agaya 1.4. B MOHTaOXHOM 1€eXe K YCTPOMCTBY IPUCOECOUHSETCS AIIEKTPOJBUTATENb.
ONEeKTpoABUraTeNM IOCTaBIAIOTCA TpeMs 3aBOAAMM-M3roToBuTenssMu. Ha ckimage umerorcs
SNIEKTPOJIBUTATENIN ITUX 3aBOJIOB COOTBETCTBEHHO B Koinuectse M,, M,, M, mryk, koTopsie MOryT
0e30TKa3HO pabOTaTh A0 KOHILIA TAPAHTHIHOIO CPOKA C BEPOSTHOCTSAMHU COOTBETCTBEHHO P, , P, H
P, . Paboumii Geper ciyyailHO OJMH BIEKTPOJABUTATENb M MOHTHUPYET €ro K ycTpoicTtBy. Haiitu
BEPOSATHOCTH TOTO, YTO CMOHTHPOBAHHBIA M paboTarOmUi 0€30TKa3HO 10 KOHIA FapaHTUHHOTO CPOKa
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QJICKTPOABUTATCIIb  IMOCTABJICH COOTBCTCTBCHHO IICPBBIM, BTOPbBIM HWJIM TPCTbUM  3aBOJOM-
MU3TOTOBUTCIICM.

3Ha4eHus MapaMeTPOB BEIUYUCIUTD 0 CIAEAYIOMNM (hopmynam:
k= |14 —V|,
p, =0,99-k/100, p,=09-k/100 p, =0,85—k/100,
M, =5+k, M, =20-k, M, =25—-k.
3aganue k 3agauam 1.5 - 1.6.
1) Ilepenucarb TEKCT 3aJayd, 3aMEHSAs BCE MApaMeTpbl MX 3HAYCHUSIMHU Ul PELIaeMOIo
BapuaHTta. OnpenesuTh NCXOJHbIE JAHHBIE U PE3YIIbTAThL.
2) Onpenenuth NOAXOAAIMIME (GOPMYIBI BBIUMCIEHHUS W BBINOJIHUTH BBIYUCICHUS MPH ITOMOIIU
MUKpOKaJbKynsiTopa u Tabnui. [Toctpouts rpapuxu.
3agauya 1.5. B kaxa0M U3 7 HE3aBUCHUMBIX UCIIBITAHUM COOBITHE A MPOMCXOAUT C MOCTOSHHOM
BEPOSTHOCTBIO p. Beruncnuts Bee BepositHoct! P, , K=0,1, 2, ..., n, rne K — gacroTa coObiTus A.
IToctpouts rpaduk BepositHocTell P, . HaliTu HanBeposATHEHITyO 4acTOTYy.
3Ha4eHMsl MapaMeTPOB 7 U p BBIYUCIUTD 1O CIEAYIOMUM (popMymnam:
11, V <10,
n=410, 10<V <20, p=0,3+V /100,
9, V >20.
3apaua 1.6. B xaxxoM W3 7 HE3aBUCUMBIX HUCIBITAHUNA COOBITHE A MPOUCXOIUT C MOCTOSTHHOM

BEpPOSTHOCTHIO p. HaliT BEpOSATHOCTH TOTO, YTO COOBITHE A MPOoUCXOauT: a) TouHO G pas; 6) TouHo L
pa3; B) MeHbie yeM M u 6ombine yeM F pa3; r) menbiie uyem R pas.

3naueHus nmapamerpoB n, p, G, L, M, Fu R BBIUACIUTH 1O CICAYIOMUM (opMysiam:

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 u mkaja oueHku BbinojiHeHuss PI'P

MakcumabHOE KOJIMYEeCTBO
Kpurepun
0aJ10B

[Tpu BEIMONTHEHWH 3aJaHUH TIPUBOISITCS BEPHBIC OCHOBHBIC 6 OaymioB
TEOPETHUYECKUE MOJIOKECHUS U (HOPMYIIBI
[TpaBUIBHO BBITTOIHEHBI PACUECTHI 6 6ayuioB
[TpaBUIBLHO TOCTPOCHBI TPAPHUKH 6 6ayuioB
OdopmieHre cOOTBETCTBYET 00pasily 2 6amioB
Htoro BepHo BIMOTHEHHOE 3aJaHIE 20 6amioB

PacuetHo-rpaduueckas pabota oneHuBaercs mo 20 OamIbHON mIKane, O6ayubl MEPEeBOIATCS B
OIICHKH YCIIEBAEMOCTHU CIEIYIOIIUM 00pa3oM:
* 0-9 Oaym1oB — «2»;
* 10-14 OammoB — «3».
e 15-18 OayioB — «4».
* 19-20 OayuioB — «5»,
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3. OIEHOYHBIE CPEJICTBA JIJISI IPOMEXYTOUYHOM ATTECTAILIUA

3.1. bank kouTpoabHbIX 3aganuii (YK-1.1-3)

3ananue 1.

Nel.  VK-1.U-3.
IIpouumarime mexcm, 3anuwiume pazeepHymulil 000CHOBAHHBIU OMEEM.

Uucteie nHBECTHIIMM HUMEIOT BUJ QyHKIMU OT Bpemeru [(t) = 3000t. Omnpenenute mpupaiieHue
KanuTana 3a yeThlpe rojga. Kakas matemarudeckasi oneparysi IpUuMEHseTCsl B 3TOM CIIydae.

OtBet: 2400

Ob6ocHoBanue: [Ipumensercs onpeaeeHHbli HHTEerpail oT creneHHoN (GyHkuuu Ha uHTepBane (0;4) u
dbopmyna Herorona-Jleitoauia

Ne2  VK-1.U-3.

Ipouumaiime mexcm, evibepume NPABUILHBIL OMEem U 3anUWUmMe apeyMeHmvl, 000CHO8bIBAIOUjUE
8b100p omeema.

JuddepeHnnanbHble YpaBHCHHS OMHCHIBAIOT JTUHAMHUKY KOHOMHUYCCKUX M3MEHEHHUH B MPUKIIAIHBIX
3amadax. Jlaro muddepennmansaoe ypasaerne dy/dx = (2k-4)x3. HaiimmTe 3Hadenue mapamerpa K
, Ip KoTopoM  (yHKIMs y=2x* +4 sBnsercs pelleHHeM 3aJaHHOTO ypaBHEHHs

1. 5
2. 2
3. 3
4, 6
OtBeTt: 4

O6ocHoBanue: [Ipu BepHOM pelIeHWH ypaBHEHUS IOCJE B3SATHUS NPOU3BOAHON (yHKIMH y U
MOJICTAHOBKH TOJTy4aeTCs TOKIECTBO.

Ne3 VK-1.U-3.

[Ipounraiite TeKcT, BbIOEpUTE MPABUIBHBIA OTBET U 3aMUIINTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP
OTBETA.

[IaTe 00pa3loB TOBapOB MPEANPHUATHS HY)KHO PACCTaBUTh HA JIMHEHHOW BUTPUHE  BBICTaBKHU
npoaykuud. C TOYKH 3peHUS KOMOMHATOPUKH  HAWJWTE KOJUYECTBO BO3MOXKHBIX BapHaHTOB
paccTaHOBKHU 00pa3IoB.

1. 5

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

Ob6ocHoBanue: [Ipumensiercs popmynna nepecraHoBok P =n!

Ne4 VK-1.U-3.

IIpouumatime mexcm, 3anuwiume pazeepHymviil 000CHOBAHHbBI OMBEM.

B npousBoicTBE HEKOTOPBIX W3AENUNA 3aHATHI 15 HOBBIX paboYMX M 5 OMBITHBIX KaJIPOBBIX.
HoBuuku pomyckaror Opak mpu MOHTaxe ¢ BeposTHOCTBIO 0,1, a ombITHBIE — ¢ BeposTHOCThIO 0,01.
Kowmuccus Ha mpueme m3nenusi Hanuia Opak. Haiimute BeposSTHOCTH TOTO, YTO Opak MpPOH3BEICH
HOBBIMH COTpYTHUKaMU. OTBET OKPYIIIUTH JIO COTHIX.

Otset: 0,97
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O6ocHoBanue: lcmonb3oBath (Gopmyny baiieca s OIEHKHM BEPOSTHOCTU BIMSHHS OJHOTO W3
YCIOBH TIOCIJIE TOTO, KaK COOBIMTE YK€ MPOU3O0IILIO.

Ne5 VK-1.U-3.
IIpouumatime mexcm, 3anuwiume pazeepHymviil 000CHOBAHHBI OMBEM.

[Ipu anamuze uH(popMauu JUId TIPUHSATHUSL  YOPABJIEHYECKUX PELIEHUH HCIIOJIb3YIOTCS
MaTeMaTUYeCKUe HWHCTPYMEHTHl B BHUJE JACUCTBUM HaJ MarpullaMyd (YUCJIOBBIMU TaOIMIlaMU
nokasaresneit). Berauciure cyMmMy 351eMEHTOB TIEPBOTO CTONIONA pe3yasTupytomeid marpunbl C = 2A —
B, ecin

6 -12 1 4 -4 5
A=|4 -5 13| B=|-4 3 &6
-5 11 23 2 0
Otger: 8 ’
Oo6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JIeWicTBUSL  JICNAIOTCSL ¢ COOTBETCTBYIOIIMMU

AJIEMEHTaMu CToJIONA MaTpullbl. PazMepsl MaTpuIl TOJKHBI COBIA/ATh.

Ne6 YK-1.1-3.

IIpouumatime mexcm, évibepume NPABUNILHLIL OMEEM U 3anuuiume apeymMeHmeol, 000CHOBbIEAIOUUE
8b100p omeema.

[Ipu pemieHWM CTaHIAPTHBIX SKOHOMUYECKHMX M YIPABICHYCCKUX 3a7a4 BaXKHO W HEOOXOIUMO
YUUTHIBaTh Bce BozaeilcTBytomue ¢aktopsl. CoObiTHE A MOXET HACTYNUThH JIULIb MPH YCIOBUH
BO3JICHCTBUS OJJHOTO M3 JBYX HECOBMECTHBIX yciaoBuid/paktopos/runore3 Bl wumum B2 . M3BecTHBI
BeposiTHOCTE aktopa P(B1)= 1/3 u ycnoBHbIE BeposTHOCTH Bo3aeicTBus dakropos 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
OtBeTt: 2

Ob6ocHoBanue: Mcnonp3yeTcss CBOWCTBO MOJHOW Tpymibl (DaKTOpOB - CyMMa BEpOATHOCTEH BceX

(dakropoB paBHa emunuie. P(B2)= 1-1/3=2/3. 3arem npumensiercs Qopmyna MoaHOW BEpOSATHOCTH
B(A) = 1\3*1/2+2/3*1/4= 1/3.

Ne7 VK-1.1-3.

IIpouumatime mexcm, 3anuuiume pazeepHymulil 000CHOBAHHBIU OMEEM.

MaremaTtudyeckoil MoJiesib  MpeACTaBIeHUs HMHGOpPMAIMU O paclpelesieHU W HCIOJIb30BaHUU
NPOAYKIIMM B paMKax MEXOTpaclieBOro OajgaHca B MaKpO3KOHOMHMKe uMmeeT Bua X=AX+Y, rue

J1
Y=\,
KOHEYHBIN NPOIAYKT MPEACTABIEH BEKTOPOM Y3 , W3BECTHBI 00BbEM COBOKYITHBIX MPOAYKTOB
0,1 0,2 0,3
500
X =| 400 A=104 01 0,2
600 0,3 04 0.1

KOKJI0M oOTpaciau U Marpuna kod(pQUIMEHTOB MNpsAMBIX 3aTpar
WHCcTpyMeHTaMHU MaTpUYHOM anreOpbl HaIuTe KOHEUHBIH MPOIYKT Y3 Ul TPEeThell OTpaciu.

Ortser: 130

Ob6ocHoBanue: Pemaercst marpuuHoe ypaBHeHHe Y=X-AX. Hcronb3yeTcss MNpaBHIO YMHOXKEHHS
MaTpHI] — CyMMa IPOU3BEICHUI COOTBETCTBYIOIINX IEMEHTOB CTPOKH Ha CTOJIOCL.
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Jns hopmupoBaHusi TpeThelt cTpoku mosydaercs y3 = 600 — (0,3*500+0,4*400+0,1*600)= 130.

Ne8 VK-1.1-3.
TabnmuuHoe mpencTaBIeHUE  JaHHBIX - OCHOBHOE UHCTPYMEHTAJIBHOE CPEACTBO JJIS
KOJINYECTBEHHOTO aHaJIN3a JaHHBIX.

=

1 0 5y(2 3
I 5 3 2;{1 0
pomnsBencHNE JTaHHBIX MaTPUI] AMECT BUJ MaTpPHUIIBl pazMepa

a.2x2
b.2x3
c.2x4
d.He cymecTByeT

[(25 1)

Heonpenenennsiit uaTErpan paBeH ...

BapuaHnTbl 0TBETOB:
2 4

@-1f o @1 B)

2 4 8

Ne9 VK-1.1-3.

[Ipupamenne GyHKIIMH — OCHOBHOE MOHSATHE MAaTEeMATUKH JIJIsl aHAJM3a B3aMOCBSI3U JaHHBIX,

XapaKTepU3yIoIee 0COOCHHOCTH MPOIEcca U3MEHEHHS.

(2x-1)

4
A) +C ) 2(2x-1)*+C

y(x)=x2—:c+1

Jnsa dynkuun B Touke X=3 3a7aHo npupauienne aprymenta 3% =1 Haijitu

A

COOTBCTCTBy}OHICC HpI/IpaHIeHI/IC Q)yHKHI/II/I _}" .

a Ay =1

b Ay =0

c. Ay=2

d Ay =6
Nel0 YK-1.U-3.
[loHsiTHE 4YHMCIIOBBIX pAAOB  SABJIICTCA HHCTPYMCHTAJIbBHBIM CPCICTBOM JJIsA HpI/I6J'II/I)KeHHBIX
BI-:I‘IHCJ'ICHHIZ B XO0AC aHalin3a CTATHUCTUYCCKHUX JAdHHBIX W PCIUICHUSA HpO(i)eCCI/IOHaJ'IBHBIX 3a1a4 (

w

b

BBIOEpUTE OJIMH BapuaHT O0TBeTa). YncnoBoi psia 3aaaH GopMymnon »-1 Tnt3

Torma 3HaueHHe €ro 4jaeHa a3 paBHO ...
BapI/IaHTbI OTBCTOB:

2 1 1 2
1) — 2) - — 3) = 4) - —
) 8 ) 8 ) 8 ) 8
3.2 KJIIOYU K TECTOBBIM 3AJIAHUSAM
Howmep 3aganus Bepnsliii oTBET
1 Otset: 2400
[IpumeHsieTcss onmpeneNeHHbI UHTErpal OT CTENEeHHON (YHKIIMU Ha MHTEpBAJe
(0;4) u popmyna Herorona-JleriGuua
2 Ortser: 4
[Ipy BepHOM pelIeHWH YpaBHEHHS TOCIE B3ATHS MPOU3BOMHONW (YHKIHUUA Y U
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MOACTAHOBKH IMOJIYYACTCA TOKACCTBO.

Ortser: 3
[Ipumensiercs popmyna mepecranoBok P =n!

Ortser: 0,97
Ucnonb3zoBath Gopmyny baiieca uisi OICHKH BEPOSTHOCTH BIHSHHS OJHOTO W3
YCIOBUHM MOCJE TOro, KaK COOBIUTE YK€ IPOU3O0ILIO.

Otser: 8

Oo6ocHoBanue: ( 12+8-10 )-(4-4+2)= 10-2=8 JleficTBuUSsL J1enaroTcs ¢
COOTBETCTBYIOLIMMHU 3JIEMEHTAMHU CTOJI011a MaTpullbl. PasMepsl MaTpuIl JOIKHBI
COBIIA/IaTh.

OtBer: 2

Hcnonb3yercs cBOMCTBO MOJIHOM Ipymiibl (PAKTOPOB - CyMMa BEPOSTHOCTEH Bcex
¢daktopoB paBHa emunuie. P(B2)= 1-1/3=2/3. 3arem npumensercs ¢opmyna
noJHO# BepostHocTH B(A) = 1\3*1/2+2/3*1/4= 1/3.

Otger: 130
Pemaercsa marpuunoe ypaBHenue Y=X-AX. Mcnosb3yercss NpaBHIIO YMHOXKEHUS
MaTpull — CyMMa MPOU3BEIEHUI COOTBETCTBYIOIIUX 3JIEMEHTOB CTPOKH Ha CTOJIOEII.

Jnst dopmupoBaHus ~ TpPEThEH CTPOKHU nomydaercs yz3 = 600 —
(0,3*500+0,4*400+0,1*600)= 130.

8 d
9 d
10 3

IlIkaJjia ¥ KPUTEPUH OLIEHKHU TEKYIIEro TeCTHPOBAHMS

YucJjo MNPAaBUJILHBIX OTBETOB

Onenka

90-100% mpaBUILHBIX OTBETOB

OI_IeHKa «OTIIMYHO»

70-89% npaBUIIBHBIX OTBETOB

OLICHKa «XOpouIo»

50-69% npaBUIBHBIX OTBETOB

OLICHKa «YOOBJICTBOPHUTECIIBHO»

Menee 50% npaBUIbHBIX OTBETOB

OLICHKa «HCYIOBJICTBOPUTCIIBHO»
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