MunKCTEPCTBO HAYKH M BBICLIETO o0pa3oBaHUs Poccuiickoii denepaunn
HAIMOHAJIbHBIN UCCJIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

I/IHCTI/ITyT HpHKHaHHOﬁ MAaTCMAaTUKH U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:
Hupexrop

A. B. 3amsatun
OneHouyHble MaTepUaIbl O JUCIUILTUHE
BeposiTHOCTHBIE MO/1€JIN JIOTUCTHKH
0 HAIIPaBJICHUIO MMOATOTOBKH
01.04.02 IIpukaagHasa MaTeMaTUKa U1 HUHPOPMATHKA

HamnpasneHHoCTh (Mpo¢huiIb) MOATOTOBKHU:
HNHTeN1eKTyaIbHBINH aHATU3 00JIbIIHX TAHHBIX

dopma o0yueHHs
Ounas

KBamudukamus
Marucrtp

I'ox npuema
2024

COI'JTACOBAHO:
PykoBoaurens OI1
A.B. 3amsatun

[Ipencenarenrs YMK
C.I1. Cymenko

Tomck — 2024



1. KOMHeTeHIII/II/I H HWHIUKATOPbBI HUX [JdOCTH)KCHHUS, MNMpOBEepACMbIC¢ JTaHHLIMH
OLCHOYHBIMU MaTepUaiaMu

[{enpro OCBOEHUS TUCHUTUINHBI SBJsIETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHITHI:

[1K-3 CrmocobeH  OCYHIECTBJISATh  HAYYHO-HCCIIEAOBATEIbCKUE W OMBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPHU HCCIEAOBAHUN CAMOCTOSTENILHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpTraHU3aIiy.

Pesynbraramu OCBOEHUS! AUCHUIUIMHBI SABJSIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHKEHUS
KOMIIETEHIINH:

UIIK-3.2 IIpoBoaWT aHamu3 HAay4YHBIX JaHHBIX, PE3YJbTATOB SKCHEPUMEHTOB U
HaOII0IeHU T

2. OneHo4YHbIe MaTepPHAJIbl TEKYIIEr0 KOHTPOJISI H KPUTEPHH OLlCHUBAHHSA

OneMeHThI TEKYIIETO KOHTPOJIA:
— TECTHI;
— KOHTpOJIbHAs padora.

Tectsr (IIK 3)
1. Jnsa kakoil JOBEPUTENBbHOM BEpOSITHOCTU 3amucaHa (GopMmylia ONpeaeseHus CTPaxoBOTo

3amaca?

Xep SS ATy cp #2758 4).

11,CP
(S — cpoc, X — CTPaxoBoOM 3anac, Ty, p - CPEAHEE BPEMS 3a1€PKKHU ITOCTABKH, S 5, -

CPEAHCKBAAPATHYICCKOC OTKIIOHCHUC AJIA 3aICPIKCK HOCTaBOK)

a) P=0,75

6) P=0,95

B) P=0,987

r) P=0,9

2. 3amucath 1eNeBYI0 (GYHKIUIO Ui OTPeIeNIeHUs] ONITUMAaIbHOT0 00beMa 3aKyIOK Mpr

CiIy4aifHOM cripoce (M3BeCTHa TUIOTHOCTh BEPOSATHOCTEH pacnpeneneHus crpoca p(.))?
C| — ctoumocTb eauHuIbl ToBapa, C; — CTOMMOCTh XpaHEHHsI €IMHUILIBI ToBapa, C; —
CTOMMOCTH (yIYIIIEHHAs BBIT0/1a) W3-3a HEXBATKU €IMHUIIBI TOBapa, m — 00beM
MOCTaBKHU, Z — OCTaTOK TOBapOB Ha CKIaje, kK — K03 (HUIIMEHT, yUUTHIBAIOLIHI
UMMOOMIM3AIMIO CPEJICTB B 3amacax (yueT BO3MOKHOCTU albTEPHATUBHOTO
WCIIOJIb30BAaHUS CPEJNICTB, HAIPUMED, IIPH BIIOKEHUHU T10]T OAHKOBCKUU MPOIICHT)

a) J(m)=C,(m- n- z)+k'§)c2(m- 2\p(n)dn +’§C3(n- 2\p(n)dn :
6); J(m) =kCy(m- 2) +"Oécz<m- n)p(n- mydn +"Oéc3<n- m)p(n)dn
B) J(m) =C,(m+2) + ';écz(m - m)p(n)dn + krg)C3(n - m)p(n)dn ;
r) J(m) =C,(m- z) +k:éc2 (m- n)p(n)dn +"Oéc3(n - m)p(n)dn ;

0; J(m) =Cy(m= 2)+k&C,(n- m)p(n)dn + 5C(m - mp(n)dn.
0 0

Kiroun: 1 6), 2 1).



Kpurtepuu oueHMBAHMsI: TECT CUMTACTCS NPOWUJICHHBIM, €CIM OOYYaroIIUil OTBETHII
MPaBMWJIBHO KaK MUHUMYM Ha MOJIOBUHY BOIIPOCOB.

KonTtpoasnas padora (I1K-3, UIIK-3.2)
KonrpomnbHas paboTa COCTOUT U3 2 TEOPETHUECKUX BOIIPOCOB U U OJHOI 3a/1auH.

[IpuMepsl TEOpETHUECKUX BOIIPOCOB:
1. BeposTHOCTHBIE ~ MOJENW  yOpPABJICHUS  MPOU3BOACTBEHHBIMH CHCTEMaMH  TIpH
B3aUMOJICCTBUU Ha PBIHKE.
2. BepoATHOCTHBIE TMHAMUYECKHE MOJIENIN TTPOU3BOACTBEHHBIX cucTeM ((hupm).

[Ipumepsr 3anau:

3amaua 1 (TIK-3)

Breruncnuth 00beM 3akaza (u) w=0,2 — u3iep>KKu Ha OJIHY MOCTaBKy, k=1,2 — cTouMoCTh
XpaHEHUs ¢IMHUIIBI TOBapa B IUHUILY BpeMeHH, s=10 — MaTeMaTHIECKOE OXKHUTaHNC
CIIy4aifHOTO CTpoca, =2 — I[eHa eIMHUIIBI TOBapa.

a) u=3,3;

0) u=2,5;

B) u=1,3;

r) u=5,7;

3apaua 2 (UI1K-3.2)

Onpenenutb 00beM MPOU3BOACTBEHHOM nocTaBku (U)? w =1,9 — u3aepKKu Ha OJIHY
MIOCTaBKY,

k =1,2 — croumocTh XpaHeHuUs €AMHULIBI TOBApa B €AUHUILY BpeMEHH, p = 2,1— Temn
IIPOU3BOJCTBA, ¢ =2,6 — II€Ha €AMHUILIBI TOBapa, S = 1,1 — MareMaTn4eckoe OKuJaHue
CJIy4ailHOTO CIIpoca.

a) u=2,7;

0) u=1,6;

B) u=2

r) u=4,5.

Otsertsri: 1 0); 2 B).

Kputepun onenuBanus:

Pe3ynbraThl KOHTPOJIBHON pabOThl OMPEAETSAIOTCS OLEHKaMM «yIOBIETBOPUTEIBHO» U
«HEYAOBIETBOPUTEIIHHOY.

O1neHka «yJIOBJIETBOPUTEIbHO» BBICTABISACTCS, €CIM JaH NPaBWIBHBIA OTBET Ha OJIUH
TEOPETUUECKHI BOIIPOC U pelIeHa 3a1ay4a.

O1eHKa «HEyIOBIETBOPUTEIILHO» BBICTABIISIETCS, €CIIU JAaHbl HENPABUIbHBIC OTBETHI HA
TEOPETUUECKHE BOIIPOCHI UJIM HE PEIlieHa 3ajaya.

3. OueHoYHbIe MATEPHATbl HTOTOBOI0 KOHTPOJISI (POMEKYTOYHON aTTecTauuu) v
KPUTEpPHUHU OLleHUBAHUS

buner ans ciaun 3a4eta COCTOUT U3 BYX YacTeH.

[lepBas wacth nmpexacrasisieT coboil Tect U3 5 Bonpocos, nposepstomux [1K-3. OTBeTs
Ha BOIIPOCHI IEPBOM YaCTH JAOTCS ITyTeM BbIOOpa U3 CIIUCKA MPEI0KEHHBIX.

Bropast yacTb coepKUT 1Ba TEOpETHUECKUX Borpoca, nposepstouuii [1K-3 u UIIK-3.2.

OTBeT Ha BOIIPOC BTOPOM YacTu aeTcs B pa3BepHyTOM hopme.



IIepeyeHb TeCTOBBIX 3aJaHUM

1. Kakue ucrosb3yroTcsi BEpOSITHOCTHBIE MOJIENIHM B ONMMCAHUU MaTepUabHBIX MOTOKOB
(UIIK-3.2).

2. Kakue ucrnonb3yroTcsi BEPOATHOCTHBIE MOJENHM B ONMUCAHUHM (PMHAHCOBBIX IMOTOKOB
(ITK-3).

3. Kak mpuMeHSIIOTCS METO/Abl CTOXAaCTUYECKOro MPOrpaMMUPOBAHMS Ul ONpeesIeHus
00BbEMOB BBINYCKa MPOAYKIMU TPH CIy4alHOM CIpPOCe Ha TOBap OrPAaHHMYEHHOI'O CpOKa
rogHoctu (I1K-3).

4. BeposATHOCTHBIE TUHAMUYECKHE MOJIENIN B 33/1a4ax ynpasieHus 3anacamu (MUI1K-3.2).

5. OnpeneneHue ONTHMAJbHOTO pa3Mepa IIOCTaBOK (3aka3a) MpU NEPEMEHHBIX U
ciydaitHbix nznepxkax (I1K-3).

ITepedyenn TeopeTHYECKUX BONIPOCOB:

1. BeposiTHOCTHBIE MOJIENIN B ONKUCAHUU MAaTEPHAIbHBIX OTOKOB M (DMHAHCOBBIX MOTOKOB
(UIIK-3.2).

2. OcHOBHBIE METOABl IOCTPOEHUS BEPOSITHOCTHBIX Mojened JorucTuku. [Ipumepsr
noctpoenus moaeneit (ITK-3).

3. BepodTHOCTHBIE ~ MOJENM  YOpPaBIEHUS MPOU3BOACTBEHHBIMH CHCTEMaMu IIpH
B3anmMozeiicTBun Ha peiake ([1K-3).

4. BepossTHOCTHBIE JUHAMHYECKHE MOJEIU NpOou3BOACTBeHHbIX cucteM (¢upm) (UIIK-
3.2).

5. IlpuMeHeHne MEeTOJ0B CTOXaCTHUECKOI0 MpPOTrpaMMHUpPOBAHUS Ul  ONpPEIEIICHUS
00BbEMOB BBIIYCKa MPOAYKIMH MPH CIy4alHOM CIPOCE€ Ha TOBap OrPAaHHMYEHHOI'O CpOKa
ronuoctu (MUI1K-3.2).

6. OnpenieneHnss  ONTUMAJBHOIO ~ MOMEHTa  IOCTaBKM  (TOYKM  3aKa3a)  Ha
MHOTOHOMEHKJIATYPHBIN CKJIaj mpH ciaydaiiHoM cripoce (I1K-3).

7. Monenu ynpasiieHUE 3an1acaMM ¢ y4€TOM TPAaHCIIOPTHBIX OIPAaHUYEHUN U 3ala3/bIBaHUM
npu ciydaitHom cripoce (UI1K-3.2).

Kpurepun onenuBanus:

Pe3ynbTarsl 3a4eTa onpenensoTcs OLEHKAMU «3a4TEHO» WIN «HE 3aU4TEHO».

OneHka «3a4TeHO» BBICTABIISETCS, €CJIM JIaHbl IPAaBUIIbHBIE OTBETHI Ha 3 BOMPOCA TECTOB
U3 5, ¥ JaH IPaBUIbHBIN OTBET HA OAMH TEOPETUUYECKUN BOIIPOC U3 JIBYX 0€3 OINOOK.

4. OueHo4HbIe MaTepHaJIbl s NPOBEpPKH O0CTAaTOYHBIX 3HAHUMH
(chopMHPOBAHHOCTH KOMIIETCHIIM)

Tects (IIK 3)
1. lna Kkakoil JOBEpUTENHHONH BEPOATHOCTH 3amucaHa (opMysa OmpeeNieHus

CTpaxoBOro 3amnaca?

X =S AT, ., +258 ).

11,CP

(S — cmpoc, X¢r — CTpaxoBOM 3amac, Ty, .p — CPEOHEC BPEMS 3aICPKKH IIOCTABKH,

S 37 — CPCAHCKBAAPATHYICCKOC OTKIIOHCHHUC TSI 3aICPIKECK HOCTaBOK)

a) P=0,75;
6) P=0,95;
B) P=0,987;
r) P=0,9.
2. 3amucarhb LeNeBYI0 (YHKLHUIO JJIS ONpeIesIeHUs] ONTUMAIbHOIO 00beMa 3aKyNoK Ipu
Clly4aifHOM crpoce (M3BeCTHA IUIOTHOCTh BEPOSTHOCTEH pacnpesenenus cupoca p(.))?



C| — ctouMoCTh eIMHuULIbI ToBapa, C, — CTOMMOCTh XpaHEHUs €IMHULIbI ToBapa, C3 — CTOUMOCTh
(ymymieHHasi BBITO/Ia) M3-3a HEXBATKU CJIMHHIIBI TOBapa, m — O0OBEM IMOCTAaBKH, Z — OCTaTOK
TOBapoOB Ha CKkiaae, kK — kod(UIMEHT, YIYUTHIBAOMNNA UMMOOUIM3AIUIO CPEJICTB B 3amacax
(yueT BO3MOXKHOCTH aJIbTEPHATUBHOTO UCIIOIB30BAHUSI CPEACTB, HAPUMED, MPU BIOKEHUHU TIOT

OAHKOBCKUI MPOIICHT)
m

a) J(m)=C,(m- n- z)+k'§,c2(m- 2P+ C, (1= 2)p(min;
6); J(m) =kCy(m- 2) +"Oécz<m- n)p(n- mydn +"Oéc3<n- myp(n)dn
B) J(m) =C,(m+2) + ';écz(m - m)p(n)dn + krg‘)C3(n - m)p(n)dn ;
r) J(m) =Cy(m- z) + k"oécz(m - m)p(n)dn + "Oéc3(n ~ m)p(n)dn ;

n); J(m) =Ci(m=- z)+k 6Cy(n- m)p(n)dn + 6C3(m - n)p(n)dn .
0 0
Kiroun: 1 6), 2 1).

3agaun

3amaua 1 (TIK-3)

Brraucnuts 00beM 3akaza (u) w=0,2 — u3aepKKu Ha OAHY MOCTaBKy, k=1,2 — cTOUMOCTh
XpaHeHUs eIMHUIIBI TOBApA B €UHUILY BpeMeHH, s=10 - MaTeMaTudeckoe 0XKHuIaHue
CIIy4ailHOTO CIIpoca, C=2 — IIeHa €IMHUIIBI TOBapa.

a) u=3,3;

0) u=2,5;

B) u=1,3;

r) u=5,7.

3amaua 2 (UI1K-3.2)

Onpenenutb 06beM MPOU3BOACTBEHHON NOocTaBkH (U)? W =1,9 — U3epKKHU HAa OJIHY
MIOCTAaBKY,

k = 1,2 — cToumMoCTh XpaHEHHsI €MHULIBI TOBAPA B €AMHUIYY BpeMeHH, p = 2,1— Temn
MPOU3BOJCTBA, ¢ =2,6 — [IeHa €IMHMIIBI TOBapa, s = 1,1 — MaTeMaTuueckoe OXXuaaHue
CJIy4allHOT'O CIIpOca.

a) u=2,7;

0); u=1,6;

B) u=2;

r) u=4,5.

OtseTsl: 1 0); 2 B).

TeopeTnueckue BONpochI:

1. BeposiTHOCTHBIE MOJIEIH B OMTUCAHUH MaTePHAIbHBIX TOTOKOB U (PMHAHCOBHIX ITOTOKOB
(TIK 3).

2. OCHOBHBIE METOJBl TMOCTPOCHHSI BEPOSTHOCTHBIX Mojened JOrHuCTHKU. I[Ipumepbl
noctpoenust moaeneit (UIIK 3.2).

3. BepossiTHOCTHBIE ~MOJE€NM  YIpaBIEHUS MPOU3BOACTBEHHBIMHU CHUCTEMaMU MpHU
B3aumojeiicTun Ha peinke (UIIK 3.2).

4. BeposTHOCTHBIC JUHAMHYECKHE MOJIEIH MPOU3BOICTBEHHBIX cucteM (pupm) (IIK 3).

5. [lpuMeHeHne METO/J0B CTOXAaCTUYECKOTO0 MPOrpaMMHUpPOBaHUS JUIsl ONpeesieHus
00BEMOB BBIMIyCKa MPOAYKIUH MPH CIy4yallHOM CIpOCe Ha TOBAap OrPAaHUYEHHOTO CpOKa
rogHoctu (UIIK 3.2).



6. OnpeneneHuss  ONTUMAJIbLHOTO  MOMEHTAa  TIOCTaBKM  (TOYKM  3aka3a)  Ha
MHOTOHOMEHKJIATYPHBIN cKiiaj mpu cirydaitHom crpoce (1K 3).

7. Monenu ympaBleHHE 3amacaMM C Y4YeTOM TPAHCIOPTHBIX OrPaHUYCHHH U
3amasabiBaHui npu ciydaitHom cripoce (UIIK 3.2).

HNudopmanus o pazpadorunkax

Cmarun Banepuit MBanoBu4, 1.T.H, mpodeccop, mpodeccop kabdeapbl MPUKIATHON
marematuku HU TT'Y



