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1 leap (UCHUNJINHBI.

B pesynbrare OCBOSHHS NaHHOW JTUCHUIUIMHBI Y OOYYaromierocs JOJDKHBI OBITh
chopMupOBaHBl KOMIIETCHIIMM OCHOBHOM MPOQECCHOHAIBHOW 00pa30BaTeIbHONH MPOrpaMMBbl
Maructparypsl (gainee - OITOII):

OIIK-3- Cnocoben paspabaTbiBaTh MaTEMATHYECKHE MOJEIM M IPOBOAUTH UX aAHAIMU3 IPU
pelIeHUH 3a/1a4 B 001aCTH MPO(ECCHOHAIBHON eI TeIbHOCTH

dopmMupyemMble KOMIETEHIIHH, HHIAMKATOPbI JOCTH:KEHUS KOMIETeHU U, 3HAHMS,
yMEeHHsl, HABBIKHU
Ta6muma 1 — MHauKaToOphbl TOCTHKEHUS KOMIIETCHIINHN, GOpMUPYEMbIC TUCITUTIITMHOM

Kon u Ha3Banue WNHIuKaToOpsl JOCTHXKEHUS 3Hanus, ymeHus, HaBolkd (3YB),
KOMIICTCHIINHU KOMIICTCHIIUHA I10 OHOH (I)OpMI/IpyeMI)IC I[HCHHHHHHOﬁ
OIIK-3. Cnocoben OIIK 3.1. AHanusupyer 3uaTh:

KOHIIENTyaIbHbIE 1 —  [pPHMHIMNBI BHIOOpPA METONOB M  CPEICTB
pa3pa63.TBIBaTB Te0 eTI/I‘i]eCI(I/Ie MOJCITH aHaIM3a JUCKPETHBIX u BEPOATHOCTHBIX
MAaTeMaTUYECKUE MOJIEIHU p A ’ MaTEeMaTHYECKUX MOJICIICH;

NPUMCHACMBIC IIPH PCIICHUN —  KOHIENTYyalbHbIE u TEOPETUYECKHE
U IPOBOANTD UX aHAIN3 3a1a4 B 00J1acTH JIACKPETHBIE u BEPOSATHOCTHBIE MOJIEIH,
HpI/I pemeHI/IH gaﬂaq B Hp()q)eCCI/IOHaHLH()ﬁ NPpUMEHAEMBIC Ui PEIICHUd 3a4a4 B obmacTu

npoheCCHOHAIBHOI JEATENBHOCTH.
O6HaCTI/I JCATCIIBHOCTHU Vaern:
(b i OIIK 3.2. Paspabateisaet 1 pa3pabaThIBaTh KOHIENTYaIbHBIE MOJEIH IJIs
IIPOMPECCCUOHAIIBHOU o -
p HCCJICAYCT CBOUCTBA pelleHus  TNPUKIAJHBIX  3aJa4 B Pas3IHYHBIX
ACATCIIBHOCTH MaTeMaTHYEeCKUX MOJEICH /IS | mpeaMeTHBIX 06IacTsIX;
pelieHus 3a1a4 B 001acTH — Ha OCHOBE KOHILENTYalbHBIX  MoOJENeii
PO eCCHOHANBHO CTPOHTE TEOpETUYECKUE JHCKPETHBIE u
BEPOATHOCTHBIE MOJEIH JJIsl PELICHUs MPHKIaIHBIX
OCATCIIBHOCTHU

3aj1a4 B pa3IMYHbIX [IPEIMETHBIX 00JIaCTsIX;

—  HUCIIOJIb30BaTh JUCKPETHOE M BEPOSTHOCTHOE
MaTeMaTHYeCKOE MOJCIMPOBAHUE IS PELICHUS
3a7a4 B 00J7aCTH MPOQECCHOHATBHOM ACATEFHOCTH.

Baapern:

—  HaBBIKAMH  HCCJIEIOBaHUS  IPEIMETHOM
o0JlacTM ¥ COCTABJIEHHWS  KOHIENTYalIbHBIX W
TEOPETHYECKUX JMCKPETHBIX U  BEPOSTHOCTHBIX
MOJIEIIEH;

—  HaBBIKAMH aHajinM3a KOHIENTYalbHBIX H
TEOPETHYECKUX JMCKPETHBIX U  BEPOSTHOCTHBIX
Mozene.

—  HaBBIKAMH HCTIONb30BAHUS METOJIOB
JIMCKPETHOTO U BEPOSTHOCTHOTO MATEMAaTHYECKOTO
MOJETMPOBAaHMs Uil PElIeHHs 3amad B 00JacTu
mpodeccHOHaTBbHOM e TeTbHOCTH.

MecTo AMCHUIIINHBI

JlucuuiuinHa BKJIOYEHa B MOAyJlb «MareMaTHuecKkue MOJENM Ui PelleHus 3ajad B
obnactu mpodeccuonanbHon aesitenbHOCTH» OIIOIT BO, ob6s3arensHas yacth. JucuuruimHa
ocBanBaeTcs Ha 1 kypce B 1-2 cemecTpax.

2 O0BbEM U TPYI0EMKOCTH JUCHUIIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUTUIMHBI IO BUJaM Y4eOHBIX 3aHATUN
O0BéM gacos 1o popmam

OO6mrast TpyI0EMKOCTh ¥ BHJIBI Y4eOHOU pabOTHI IO TUCIIUIIINHE,

o0ydeHus
MIPOBOJIMEIE B Pa3HBIX opMax 000 0300 300
1 O6mas TpyA0EMKOCTh AUCIIUILIAHEI 216
2 KonrakTtHast pabota oOydaromumxcs ¢ npernojaaBateneM (10 BUIaAM 66

Y4eOHBIX 3aHATHIA) (BCETO)




AynuropHas pabota (Bcero):

64

B TOM YHUCIJIC:

JIEKIIAHU 32
MPAKTUYECKUE 3aHATHS, CEMUHAPBI 32
B HHTEPaKTUBHOU hopme
B AJICKTPOHHOH (opme
3 CamocrosrenpHas paborta oOy4arommxcs (Bcero) 80
4 1IpomexyTodHas aTTECTAIHs 00YJIarOIIerocs — 72

ak3ameH (1 cemectp)
aK3aMeH (2 cemecTp)

" 00BEM 4acoB, BI)IILCJ'ICHHBII\/'I Ha IPOMEXKYTOYHYIO aTTECCTALUIO.

3. Y4eOHO-TeMATHYCeCKHUI IJIAH U COIEP:KAHUEe AUCHUILINHBI.

3.1 YueOHO-TeMaTHUYEeCKHI IJIAH
Tabnuua 3 - YueOHO-TeMaTHUeCKui I1aH 04HOM (hOpMBI 00yUSHHS

O6mas TpymoeMKOCTh 3aHATHIA (Jac.)

: Dopas e
“E[ Paznienbr u TeMBl AUCHUILIMHBI 0CTh AyIUTOpH. HpOMesKy TOHHO
% I10 3aHATUAM (scezo 3aHATHA CPC aTTeCTaluMH
B g uac.) p— — YCIEBAEMOCTHU
1-4 | 1. MaremMaTH4ecKrue MOJIENN U 12 4 - 8 NnauBunyansHoe

MaTeMaTH4YeCcKOe MOJIEINPOBAHNE 3aganue Nel

1.1 Knaccudukaryu Moeie 6 2 4

1.2 Dranbel MOIETUPOBAHUSI. 6 2 4
5-8 | 2. I'pacdoBrie Mmomenn 16 4 4 8 NnauBunyansHoe

3aganue Ne2

2.1 3nakoBble rpadbl U TEOPHS 8 2 2 4

CTpYKTypHOTO Oananca. TypHUDEI.

OpueHTHPYEMOCTb U YS3BUMOCTb.

I'padsr nepeceuenwmii. ['pads

WHTEPBAJIOB U MX MPUMEHEHHSI.

2.2 VIMITyIbCHBIE TIPOTIECCHI. 8 2 2 4

CTpyKTypa U yCTOWYHBOCTb.

IIpuMeHeHue TeOpuu YCTOMYHUBOCTH.
9- 3. ABTOMAaTHBIE MOJIETH 16 4 4 8 NunuBumyansHoe
13 3amanue Ne3

3.1 ABTOMATHI C MAMSATEIO. 8 2 2 4

[Ipencranenust apTomara. CBs3b

Mexay mozensiMu Muiu u Mypa.

ABTOMAT ¢ a0CTpaKTHBIM

coctosiHueM. byes aBromar.

3.2 lIpencraienue coOBITHIA B 8 2 2 4

aBTomarax: [loHarue coOBITHS.

Anrebpa coobiTiii OCHOBHBIE

COOTHOIIIEHHS IITeOPbl COOBITHIA.

Perynsipabie coObITHs. AHATU3

aBToMaToB. CHHTE3 aBTOMATa 110

NPEJICTABISIEMBIM UM COOBITHSIM.
14- | 4. Cetu lletpu 14 2 4 8 NunuBumyansaoe
15 3amanue Ned
16- | 5. Heuerkue jorudyeckue MOJIEH 14 2 4 8 NunusunyansHoe
17 3ananue Ne5

ITpoMexxyTouHas aTTecTanus 36 OK3aMeH




§ TpOy(;ng;K TpymoeMKoCTh 3aHATHIA (Jac.) q)ogl(‘)‘}I;ITnguéero
E{ Paznenpl 1 TEMBI TUCIUTIIIAHBI 0CTD AyIUTOPH. HpOMe)I?yTO‘IHOfI
% 10 3aHATHUAM (gcego 3aHATHA CPC aTTecTaluu
o E uac.) yCIIEBAEMOCTH
= JICKII. TPAaKT.

1 cemecTp 108 16 16 40 36
1-2 | 6. MeTox cTaTUCTUYECKHAX 18 2 2 14 NunuBunynsHOe

UCTIBITAHUH. 3aanneNe6
3-5 | 7. Jlunelinple CTaTHCTHYECKHUE 20 2 2 14 WunusunynsHOe

MOJICIIH. 3ananueNe’/
6-9 | 8. Cucrembl MaccoBoro 24 4 4 16 WnnuBuaynsHOE

00CITy)KUBaHHSL. 3aganneNe8

8.1 Mogens CMO ¢ orpaHn4eHHO# 12 2 2 8

OYEPEIbI0 U OXKHUJIAHUEM: OCHOBHBIC

KOMIIOHEHTHI U TTokazarenu CMO,

rpad cocrosamit CMO, yripaBieHnue

CMO.

8.2 Mogens CMO ¢ HeorpanndeHHo# | 12 2 2 8

OUEPEIbIO U OXKHUJIAHUEM.

MuorokananeHas mogens CMO ¢

OTKa3aMu.
10- | 9. CroxacTuueckue 3a1auu 24 4 4 16 WNuauBumynbpHOE
13 | ympaBneHus 3anmacamMu. 3amanneNe9

9.1 Cratrueckast MOJENb: 12 2 2 8

MaTeMaTH4yecKas MOZICIb 3a1a4H CO

CIIy4alHbIM CIIPOCOM M BBITYKIJION

(GYHKIMEH 3aTpat, YACIOBOH MpUMeEp.

9.2. Maremarnueckast MoJelnb 3af1aaun | 12 2 2 8

CO CIIy4alHBIM CIIPOCOM U

€JMHOBPEMEHHBIM ITpadoM 3a

HEYJIOBJIETBOPEHHBIHN CITPOC.
14- | 10. UMuTanmoHHOE MOIETHPOBaHUE. | 22 4 4 16 NuauBnmyneHOE
17 3ajganneNel0

10.1 MopenupoBaHue 11 2 2 8

MHOTOKaHAIBHBIX CHCTEM MacCOBOTO

o0cyxuBaHus. OleHKa IPOITYCKHOM

CIoCcOOHOCTH MHOTOKaHaIbHOM CMO

¢ oTKa3zamMH. MoieJIMpOBaHKe B

3aJ1aue YIpaBJICHUs 3arMacaMu.

10.2 OtbicKkaHue ONTUMAILHON 11 2 2 8

CTpaTeruy yrnpaBJICHUs 3allacaMy B

3aJa4ue co CAyJYaiHbIM CIIPOCOM H

BBINYKJIOHN (DyHKIMEH 3aTpar.

[TpomexxyToUuHast aTTECTAIUs 36 Ok3aMeH

2 ceMecTp 108 16 16 40 36

HToro 216 32 32 80 72

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4Yaromerocsi B TeKyled ¥ MpPOMeKYTOYHOM aTTecTalMu.
JI1s TONIOKUTETbHON OLEHKU IO pe3yjbTaTaM OCBOCHUS AWCLUIUIMHBI 00ydaromemycs
HEOOXOJMMO BBIOJHUTh BCE YCTAaHOBJICHHBIC BBl yueOHOH pa®oTsl. OleHKa pe3yibTaToB
paboThl oOy4arorierocst B 0amiax (Mo BuaaM) mpuBeeHa B Tadsmiie 4.
Tabmuma 4 - Illkama u noka3aTenu OLEHUBAaHUS pe3yibTaTOB Y4eOHOH paboThI



oOydaromuxcs Mo BuaaM B 0amsHO-peiiTiuHroBoii cucteme (bPC)

VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OreHka B aTTecTalluu Bamer
(BUIBI) 6amioB  |yuebHOit paGoThl (1rkana ¥ mokasareny OLCHUBAaHUS )
Cemectp 1
Tekymas yueOHas |60 WunuBuayansHble 3a oxHo 3a1aHue 35-60
paborta B cemectpe 3aganus (5 3ananuii) 7 6amnoB (BoimonHeHo 51 - 65% 3amanust)
(ITocemenue 9 6asu1a (BBIMOTHEHO 66 - 85% 3amaHus)
3aHATUH 110 12 6annoB (BoimosneHo 86 - 100% 3amanus)
pacrucaHuio u
BBITIOJTHEHHE
3a/TaHNl)
HToro nmo Texyuieii padore B ceMecTpe 41 -80
IIpomexxytounas |40 Teoperndeckuii Bonpoc 1 |5 6anmna (moporoBoe 3Ha4YCHIE) 5-10
aTTecTanus 10 6ansoB (MakcuMaJbHOE 3HAYCHUE)
(3auer) Teopernueckuii Bonpoc 2 |5 6asia (MoporoBoe 3HaUCHHE) 5-10
10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
Pemenue 3amaqm 1. 5 6asuta (moporoBoe 3HaYCHHUE) 5-10
10 6ans0B (MakCHMaIILHOE 3HAUCHUC)
Pemenue 3amaum 2. 5 6ayuta (moporoBoe 3HaYCHNUE) 5-10
10 6ans0B (MakCHMaIILHOE 3HAUCHUC)
HToro no npomMe:kyTo4Hoii arrectanuu (IK3aMeHy) 20-400.
CyMMapHasi olleHKa N0 JHCHMILINHE: CymMma 6aju1oB TeKyIIeH U IPOMEeXYTOYHOH aTTecTalluu 51 -100 6.
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BHIBI) 6amIoB  |yue6HOI paboThI (mIkana ¥ TToKa3aTeny OLCHUBAHU )
CemecTtp 2
Tekymas yueOHas |60 WunuBuayansHele 3a 0JHO MHAMBHAYAJIbLHOE 3a1aHHE
pabota B cemecTpe 3amaHus (0T4ET O 7 6assioB (BeimosHEeHO 51 - 65% 3amganuii) |35 - 60
(ITocemenue BBINOJIHCHUH 9 pan1a (BbIIOSHEHO 66 - 85% 3ananuii)
3aHATHAN T10 WHIUBUAYAIBHOTO 12 6angos (BeimosHeHO 86 - 100% 3amaHuii)
pacIucaHuio U 3a7aHus)
BBIIIOJIHCHHE (5 pabor)
3aJIaHui)
Hroro no tekyueii padore B cemecTpe 35-60
IMpomexyrounast |40 Teoperudeckuii Bonpoc 1 |5 6asia (moporoBoe 3Ha4YeHNE) 5-10
aTTecTanus 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
(sx3amen) Teoperudeckuii Bompoc 2 |5 6asia (IoporoBoe 3HaUYCHIHE) 5-10
10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
Pemenue 3anaum 1. 5 6ansa (moporoBoe 3HaUEHNUE) 5-10
10 6anoB (MakcUMaJbHOE 3HAUCHHUE)
Pemenwue 3anaun 2. 5 6ansa (moporoBoe 3HaUEHNUE) 5-10
10 6anoB (MakcuMalbHOE 3HAUCHHUE)
HTOro mo mpoMeKyTOYHON aTTecTAIINH (IK3aMeHY) 20-406.
CyMMapHasi OlleHKA 110 JHCIHILIHHE: CyMMa 0aJu1oB TeKyIeH U MPOMEXYTOUHOH aTTeCTalluH 51-1006.




5 MarepuajibHO-TeXHHYECKOE, MPOrPaAaMMHOE U Y4eOHO-MeTOINYECKOoe
o0ecrneyeHre TUCHUILIUHBI.

5.1 YueOnasi imTeparypa
OcHognas yuebnas 1umepamypa

1. bopucor, B. B. Heuerkue monmenu u cetu : ydeOHoe mocodbme (rnmaBel 3-5)/ B. B.
bopucog, B. B. Kpyrnos, A. C. ®enynoB. — 2-e¢ uza., crep. — Mocksa : ['opsiuas JTuHUS-
Tenexom, 2018. — 284 c. — ISBN 978-5-9912-0283-1. — Tekct : anekTpoHHbid // Jlanb :
aNeKTpOoHHO-OMbOoTeynas cucrema. — URL: https://e.lanbook.com/book/111022. — Pexum
JOCTYTIA: /11l aBTOPU3. TIOJIH30BATEIECH.

2. 3akpeBckuii, A. JI. Jlornueckue OCHOBBI NMPOCKTHPOBAHUS TUCKPETHBIX YCTPOUCTB :
yaeOHOoe ocobue (rTmaBel 54-55,62) / A. J1. 3akpesckuii, FO. B. [Torrocun, JI. JI. Uepemucona.
— Mocksa : OU3SMATIIUT, 2007. — 592 c¢. — ISBN 978-5-9221-0811-9. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/2369. — Pexxum noctyna: Jiuisi aBTOPH3. MOJIb30BATEIICH.

3. Jluamun, I'. JI. BepostHOCTHBIE Maremarndeckue mozenu [Tekcr]: yueOHOe mocobue
st ctyaenTos cneruanbHoctd 010400.68 — «Ilpuxmannas maremMaTuka U MH(GOPMAaTUKa» C
kBanmuuranuent «maructpy / I'. JI. Jluaaun. — HoBokysHeuk : PUO HOU Keml'V, 2012. — 125 ¢

4. Tlerar, A. Heuetkoe monenmupoBanue u yrpasienue / A. [lerar ; mon penakmueii 1O. B.
Tromenuesa ; nepeBon ¢ anrnuiickoro A. I'. Ilogsecosckoro, 0. B. TiomenneBa. — 3-e u3a. —
Mocksa : Jlaboparopus 3nHanmii, 2015. — 801 c. — ISBN 978-5-9963-2975-5. — Teker :
3JICKTPOHHBIN // Jlanp : AJICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL.:
https://e.lanbook.com/book/84106. — Pexum mocTyma: it aBTOPU3. OJIH30BATEIICH.

Jlononnumenvhas yuebnas numepamypa

1. CeemnukoB, A. A. IlpukiaaHeie METOJBI TEOPHH BEPOSATHOCTEH : yueOHUK / A. A.
CeemnukoB. — Cankr-IletepOypr : Jlans, 2012. — 480 c. — ISBN 978-5-8114-1219-8. —
Texcr: onextpoHHsni// Jlamp : osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/reader/book/3184/#3. — Pexxum mocTyna: jist aBTOPH3. MOJIb30BATEICH.

2. ®enotkuH, M. A. Mogenun B Tteopuu BeposiTHocTed [Tekcr]: yueOHuk / M. A.
®enorkuH. — Mocksa : @usmamimr ; Huxauit Hoeropoy : Hukeropoackuit roc. YHUBEPCHTET,
2012. - 608 c. — I'pup YMC «lonyuieHo».

5.2 MarepuajibHO-TEXHHYECKOEe M  TPOrpaMMHoe obecrevyeHHe

AUCHUITJIMHBI.

Y4eOHble 3aHTHSI 10 AUCHUIUIMHE ITPoBosATCs B yueOHbIX ayautopusix KI'TIN KemI'V:
410 YueOnas ayauropust (MyJIbTUMEIUITHAS ) JJ1s1 IPOBEACHUS: 654079,
- 3aHSATHI JIGKLIMOHHOTO THIIA; Kemepogckas
- 3aHATUN CEMUHAPCKOTO (MPAKTUYECKOTO) THIIA; 0071acTh, T.
- TPYMIOBBIX ¥ WHAWBUAYAIBHBIX KOHCYJIbTAIINN; HoBokys3Henk, np-
- TEKYILETr0 KOHTPOJIS U IPOMEXKYTOUHOI aTTecTaluy;, KT Meramutypros,

CrenmanusupoBanHas (yueOHas) MeOenb: gocka MenoBas, Kadeapa, MoHOOMOKu|x. 19
ayJIUTOpPHBIE.

ObopynoBaHue: CTAlIMOHAPHOE - KOMIIBIOTED, IKPaH, MPOEKTOP.

Ucnons3yemoe mnporpamMHoe obecneuenne: MSWindows, LibreOffice (cBoOomHO
pacrpocTpaHsieMoe I10), Sunexc.bpayzep (oTeuecTBEHHOE CcBOOOHO
pacmpoctpansiemoe [10).

Wntepner ¢ obecneyenuem goctyna 8 SUOC.



https://e.lanbook.com/book/2369

106 [Tomemienue Ast caMOCTOSATENEHON pabOThI CTYJCHTOB. 654079,
Cnenmanm3upoBanHas (yueOHas) MeOenb: OCKa MeJIoBas IIEPeHOCHAs, CToJbL, |[KemepoBckas
CTyJIbsI, pabodee MecTo ais obydaromierocs ¢ OB3. 0011acTh, T.
OGopynoBaHME: CTAllMOHAPHOEC — KOMIIBIOTEpHl I oOydvaromuxcs (3 mir.),|HoBoky3Helk,
TEJIEBU30pP. p-KT
HUcnonmezyemoe mporpammuoe obecredernne: MSWindows, LibreOffice (cBobomno|Mertammypros,
pacrpocTpaHsieMoe I10), Snnexc.bpayzep (oTedecTBEeHHOE cBoOomHO| 1. 19
pacmpoctpansiemoe [10).

WuTepHer ¢ obecrieyennem nocryna B DMOC.

225 ToMereHue AJisi CaMOCTOSATENLHON pabOThI CTYJICHTOB. 654079,
Crenunanu3upoBanHas (yueOHas) MeOeb: CTOJIBI, CTYJIbSL. Kemeposckas
OG6opyoBaHKE: CTAIIMOHAPHOE - KOMITBIOTEPHI i1s o0y4arormxcs (10 mir.). 007acTsb, T.

HUcnonezyemoe mporpammuoe obecreuernne: MSWindows, LibreOffice (cBobomno|/HoBoky3HeIIK,
pacmpoctpansemoe 110), FoxitReader (cBoboano pacnpocrpansemoe I10), Firefox 14|mp-kT
(cBobomno pacopoctpansiemoe I10), SAnpexc.Bpayszep (oTeuecTBeHHOE cB0OOOIHOMeTALTYproB,
pacmpoctpansiemoe [10). o 19
HuatepneT ¢ obecneuenneM moctymna B OMOC.

5.3 CosBpemennble mnpodeccHOHAJbHbIE  0a3bl  JaHHBIX W

HH(pOPMALIMOHHBIE CTIPABOYHBIE CHCTEMBI.

1. O6wmepoccuiickuii  MaTemMaTHueckuid moprtain (MHPOpMAlLMOHHAs CHCTeMa) -
http://www.mathnet.ru/

2. DKCIIOHEHTa  IIGHTP HHXCHEPHBIX  TEXHOJNOTMH H  MOJCIMPOBAHUS -
http://www.exponenta.ru

3. Science Direct comepxxut 6omnee 1500 xypHanoB usnatenbcrBa Elsevier, cpenn HEX
U3JaHus 10 MaTeMaTrke u nHpopmaruke. https://www.sciencedirect.com

4. NudopmanmonHas cucreMa «EquHOe OKHO J0OCTyIa K HHPOPMAITMOHHEIM pECypcam»
- http://window.edu.ru/catalog/

5. ba3pl MaHHBIX W aHATUTUYECKHE ITyOMMKAlMU HAa TOpTane «YHHUBEPCUTETCKAS

uHpopmarmonHas cucrema Poccust» - https://uisrussia.msu.ru/

6. Hayunas nsnextponHass Oubmnorexka eLIBRARY.RU — kpynseilmmii poccuiickuit
UHPOPMALIMOHHBIM TOpTan B O0JAaCTH HAayKH, TEXHOJIOTMH, MEIWIMHBI U 00pa3oBaHMA,
coziepkaIuii peeparsl ¥ MOIHBIE TEKCTHI, peXKUM HocTymna: Www.elibrary.ru

6 WHble cBegeHus u (WIN) MATEPHAJIBI.

6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT
dopma TPOMEKYTOUHOU ATTECTALUH IK3aAMEH.

Tabnuma 5 - Tembl MHCEMEHHBIX y4eOHBIX paboT

Pazgen TeMbl KoHTposbHbIE TOUKH

Marematndeckie MOAEIH U Knaccudukanus maremarndeckux | ManuBuayansHoe 3ananue Nel

MaTeMaTHIECKOe MOJIeJIe MpoOIeMHOM 00J1acTH

MOJIETTMPOBAHNE

I'padoBbie Mmoaenu [IporpamMmHas peanuszanus WnouBunyansHoe 3aganue Ne2
AITOPUTMOB

ABTOMATHBIE MOJIEJIH. Amnamns aBromaroB. CuHTE3 WNunuBumyanpHOe 3amanue Ne3
aBTOMATa M0 NPECTABIAEMBIM UM
COOBITHSIM.

Cetu Iletpm. IToctpoenue cetu IleTpu ans WNunuBunyanpaOe 3amanne Ned
3aJ1a4M IPUHATHS PEIICHUH



http://www.exponenta.ru/
http://www.elibrary.ru/

Heuerkue noruueckue Mofenn | AJITOPUTMBI HEYETKOTO BBIBOJA. WnpuBupyansHOe 3ananue NS

Mertop cTaTUCTUYECKUX MopenupoBaHue TUCKPETHBIX U WNunuBunyansHoe 3aganue Neb

UCTIBITAaHUH. HENPEPHIBHBIX CIyYalHbIX BETUYUH

JIuneliHple cTaTUCcTUYECKUE ITocTpoeHre TMHENHBIX MOaENEH MNunuBunyansHoe 3aganue Ne7

MOJIETH.

CucremMbl MacCOBOTO Monenuposanne CMO NnnuBunyansHoe 3ananue Neg

00CITy)KMBaHMSI.

CroxacTudeckne 3ajadn Hcnonbs3oBaHue CTATUYECKUX WnnuBunyansHoe 3aganue Ne9

yIpaBIeHUS 3aracaMu. Mozenei

HmuranmonHoe MoaenupoBanue. | MonenupoBaHnie MHOTOKaHIBHBIX | VIHAMBUAYyanpHOE 3a1aHKe
CHCTEM MaccoBOro oociyxuBanus | Nel(Q

6.2. [IlpumepHble BONPOCHI W 3aJaHMs / 331a4W JJIA MPOMEKYTOUYHOM

arrecranmuun

Cemecmp 1.
PA3JIEJI 1. MaremaTtndueckne MOACIIH 1 MaTEMaTHIECKOE MOACIINPOBAHUE
Ipumeprvie meopemuueckue 60npocsl

1. Ompenenenue MOJICJTUPOBAHUS, MOJIEJIH, MaTEeMaTHYECKOTIO MOJETUPOBAHNS,

MaTEMaTHYECKOW MOJIEIH.

2. llukmudeckast mpupoja MaTeMaTHYECKOTO MO/ICTTHPOBAHHS.

3. CpoiicTBa MaTeMaTHYECKHX MOJEJEH: MOJIHOTA, TOYHOCTh, al€KBATHOCTb, YKOHOMUYHOCTB,
PO0acTHOCTH, NPOLYKTUBHOCTh, HATJISIIHOCTD, HOTCHIUAIEHOCTb.

4. MarepuanbHOE MOJEITUPOBAHUE, UACATEHOE MOJCTUPOBAHHUE

5. Krnaccudpukanms mareMaTH4ecKuX MOAeIed B 3aBUCHMOCTH OT CIOXHOCTH OOBEKTa
MOJIEIIUPOBaHUS

6. Kiaccudukanus MareMaTHueCKuX MOZEJCH B 3aBUCHMOCTH OT OIIepaTopa MOJEIN

7.  Knmaccudukanus MaTeMaTHUECKUX MOZETIeH B 3aBUCHMOCTH MapaMeTPOB MOJIEITH

8. Kiaccudukarus MmareMaTHIeCKUX MOZEIEH B 3aBUCHMOCTH OT IIETIeH MOAETHPOBAHHS

9. Krnaccudukauus MareMaTu4ecKux Mojesiel B 3aBUCHMOCTH OT METOJa Pealn3allun

10. Dramsl mpolecca MaTEMaTHYECKOTO MOJICIIMPOBAHNS: KOTHUTHBHASI MOJIEINb, COJep KaTeNIbHAs
MO/JIeJb, KOHIIETITYaIbHAs MOJIENb, (OpPMAaTbHAS MOJIEINb.

11. Buusl cogepkaTelbHBIX MOJEIEH: onucaTeabHas, 0ObsICHUTENbHAS, IPEACKa3aTeNIbHas

12. Bunsl KOHIENTYalbHBIX MOJEJICH: JIOTHKO-CEMaHTH4YecKas, CTPYKTYPHO-(QYHKIIHOHATbHASI,
MIPUYUHHO-CIIEZICTBEHHAS

13. Bunsl hopManbHBIX MOJIeNel: MaTeMaTnieckasi, nH(hOpMaIOHHAS

PA3/IEJI 2 I'padoBbie Moaenu
Ipumepnvie meopemuueckue 60npocul
Martpuia CMEXHOCTH.
Marpuiia IOCTUKHUMOCTH.
Martpuna paccrosiHuit
3HakoBbIe rpadbl U TEOPHS CTPYKTYPHOTO OajaHca.
TypHuUpHI.
OpHEeHTHUPYEMOCTD U YA3BUMOCTb.
[TnannpoBaHue TPAHCIOPTHBIX OTOKOB.
I'padsl nepeceuenuii.
Onpenenenue rpada nepeceueHui.
0. I'pads! nHTEPBATIOB M UX NPUMEHEHHUSL.
1. CgoiicTBa rpad0B HHTEPBAJIOB.
12. PerynupoBaHue JBHXECHUS TPAHCIIOPTA CBETOPOPOM.
13. CeTb nuranusl.
14. Teopemsl 0 packpacke.
15. IIpoGiema "eThIpex Kpacok.
16. Ucnonb3oBaHre 3HAKOBBIX M B3BEIICHHBIX OprpadoB B KayecTBE CPEJICTBA MOJCITUPOBAHUS
CJIOXKHBIX CUCTEM.

RBOONoTO~WNE



17.
18.
19.

1.

N

MMy nbCHBIE TPOLIECCHI.
Y CTOMYHUBOCTH UMITYJIBCHBIX NMPOIIECCOB
IIpumeHeHne TeOprUn YCTOMUMBOCTH.
Ipumepnvie npaxmuueckue 3a0anus

B rpade naiitn momycTuMyro cxemy OZHOCTOPOHHETO JIBMKEHHS, €CIIH OHa cymiecTByer. Haittn
He3(h(heKTUBHYIO CXEMy OAHOCTOPOHHETO YJIMYHOIO IBIDKEHMS, €CJIM OHA cyulecTByeT. Haiitu
3§pq)‘6el<mm£y}o cxe;My OJIHOCTOPOHHETO JABIKEHUS, €CIIH OHA CYILIECTBYET.

[3 e

g 4 7
HapI/ICOBaTI) CEThb IUTAHUA IJIA KaKOﬁ'ﬂHGO 3KOCHUCTEMBI.

s 3HaKoBOrO rpacda ONMpeleluTh 3HAKM BCEX IPOCTBHIX IENedl MIUHBI 4, HAUMHAIOLIHUXCS C
BEPIIMHEI 4, U 3HAKW BCEX ITUKIIOB.

[4 a
+ +

" N
A=
Haiitn B KaXIOM ciydae SKOJOTHYECKHE HUIIM B JIBYMEPHOM EBKIMIOBOM IIPOCTPAHCTBE,

ompeJieNiieMble CIeIYIOUIMMHU TPEOOBaHUSIMH.

a. Comeprkanue o3oHa cocraBiseT He meree 0,001% u He Gonee 2,0%, TemmnepaTypa HaXOAUTCS B
npeaenax ot 0 go 100° C.

0. Conmepxanue kuciaopoga B arMmocepe cocraBinser He MeHee 50% u He Oonee 83%,

KOJIMYECTBO OCAIKOB KOJIeOIeTCst Mexay 12 u 45 nroiiMaMu B TOJ

PA3JIEJI 3. ABTOMAaTHBIEC MOJEIIH.

RBOoOoNoOM~MWONE

Ilpumepnvie meopemuueckue 60npocsyl
[TonsiTre nudpoBoro aBTOMATA.
I'ne ncnonb3yr0T aBTOMAaTHBIE MOJETU?
Koneunble aBTOMATHI.
Kaxue BuIbI aBTOMATHBIX MOJIENICH CYIIECTBYIOT?
[TpuBenuTe KTacCUPUKAIUIO aBTOMATHBIX MOJIETIEH.
Yro Takoe aOCTpaKTHBII aBTOMAT.
JleTepMUHUPOBaHHBII KOHEUHBII AaBTOMAT-PacIiO3HABATENb.
JeTepMuHNpPOBaHHBII KOHEYHBIN aBTOMAT-TIPE00pa3OBaTelb.
HenerepmuHupoBaHHbBIN KOHEYHBIN aBTOMAT.

0. ABTOMATBI CO CIIOHTAHHBIMU TIEPEXOAMH.
1. ABroMarTsl ¢ Mara3uHHON MMaMsTbIO.

12. Mamwna Teropunra

13. CTpyKTypHBIE MOJICTH aBTOMATOB.

14. Asrtomatsl Mypa u Muiu.

15. AOcTpakTHBIN CHHTE3 aBTOMATOB.

16. Tloctpoenwue rpada-aBromara MYPA.
17. Tloctpoenwue rpada aBTomara MUJIN

18. CrpykrypHblii cuHTe3 aBToOMaToB MYPA
19. Cunre3 uudpossix asromatoB MUJIN.

1

Ipumepnvie npaxmuueckue 3a0anus

. Ioctpouts Tpad-cxemy anropuTMa YMpaBISIIOIIETO YCTPOHCTBa poOoTa “HSHBKH’. PobOT

“HSHBKA”, pearupymomuii Ha BBICOKOYACTOTHBIN KpuK MianeHna. [Ipu 3Tom BKIIFOUaeTCsl KOJBIOETh U
MarHuTO(oH (MEeCHs, CKa3ka), €CIM MJIaJeHel] YMOJIK, poOOT poBHO uepe3 30 ¢ ocTaHaBIMBACTCA.

PA3EJI 4 Ceru Iletpu.

grwn

Ipumepnvie meopemuueckue 60npocwl
1. Yro Takoe cetu lletpu?
I'padwi cereit Iletpu.
Mapxkuposka cereii Iletpu.
IIpaBuna BeinonaHeHus ceteit [lerpu.
IIpoctpancTBo cocTossHui cetu Iletpu.
IIpumepHuvle npakmuyeckue 3a0aHusl

10



1. IToctpouts ceth [leTpu, mopoxaaromyto si36ik L={anb2njn>0}

PA3JIEJI 5 HeueTkue JIoruyecKre MOJICIIH.
IpumepHvie meopemuueckue 60npocsl
1. KakoBel OTIMYHMS M CBSI3M YETKUX M HEYETKHX Mojesei? B deM CXOXecTb W pa3iudus
WHTEPBAJIHHOTO M HEYETKOTO MOJICITHPOBAHUSA?
2. KaxoBsl chepbl MpUMEHEHNST HEYETKUX MOJIEIICH?
3. Ha kakux »Tamax HEYETKOTO MOJCITUPOBAHUS MOTYT MCIOJB30BATHCS MOJOKEHUS TEOPHUU
HEYETKON JIOTUKHU?
4. B 4eM OCHOBBI HHTETPAIIMA HEUETKMX U HEHPOHHBIX CETEBHIX MOEIEH?
5. Uro Ha3bIBacTCAd HEUETKOW MPOAYKUMOHHOW Mozesbio? Kakue KOMIIOHEHTHI 3alaloTcs MpU
MTOCTPOEHUH TaKOH MOJIETH?
6. Kakwue sTamsl COAEPKHUT MPSIMOK CIIOCO0 HEYETKOrO BHIBOIA?
7. Kaxwue sTansl cogep>KuT 00paTHbIN CIIOCOO HEYETKOTO BHIBOA?
8. Kakue Bompocsl HEOOXOMUMO PENIMTh TPU CO3MAHHM 0a3bl HEYETKUX MPOIYKIIMOHHBIX
TpaBui?
9. Kak npoucxomuT ¢popMHpOBaHHE HEUYETKHX BBICKa3bIBaHWH? B ueM CyTh MeToma mapHBIX
cpaBHeHui? Kak paboTaroT METO/IbI, OCHOBAHHBIC HAa CTATUCTUYCCKHUX JTAHHBIX?
10. Kak mpomcxomuT (pOpMHpPOBaHHE COCTABHBIX HEYETKHX BBICKA3bIBAHWN B IMPENINOCHUIKAX W
3aKJIIOUeHUsIX?
11. Kakwue TUIBI HEYETKUX MPOIYKIIMOHHBIX MTPABUI BBIIECISIOT?
12. Ha xakue THITBI TOAPA3ENIOTCS HEYEeTKUE JIMHTBUCTUYECKUE MTPOYKIIMOHHBIE TIpaBuia?
13. Ha xakwie THITBI TOAPA3IEIAIOTCA HEYETKHE MPOMYKIIMOHHBIE MpaBWIaA C 3aKITIOYECHUSMHU B
BUJIC YCTKUX 3HAYCHUM WK QYHKIUI?
14. Kakue TUIBI CTPYKTYP BBIACISIOT ISl 3aAaHus 0a3bl HEUETKHUX MPOAYKIHUOHHBIX TPaBHUII?
15. Kak obecrieqnTh MOTHOTY U HETPOTHBOPEYUBOCTH 0a3bl HEYETKHUX MPABUII?
16. Uro Ha3bIBaeTCs arpernpoOBaHHON CTETIEHBIO HCTHHHOCTH MPEAIOCHUIOK PaBHI?
17. B uem cocTouT mpolenypa akTUBU3AINN 3aKTIOUCHUH TPaBHI?
18. B yem 3axirouaeTcs Mpoueaypa akKKyMyJIUPOBaHUs?
19. B yewm 3axmrouaeTcs npuBeneHUe K 4eTkocTr? Kakue MeTo b1 NCIOIB3YIOTCS?
20. Jlist 4ero mMpoU3BOJUTCS MapaMeTpUUEcKas ONTUMH3ALUS KOHEUHON 0a3bl HEUETKUX TpaBHII?
Kaxkue mpu 3ToM CylIECTBYIOT 3Tambl?
21. B yewm 3akirodaeTcs anropuTM HEYETKOro BhIBOAa MammaHu?
22. B ueM 3akit04aeTcs aJropuT™M HEYeTKOTO BbIBoja JlapceHa?
23. B uem 3akirodaeTcst airopuT™M HeueTKOro BeiBosa Ilykamoro?
24. B yewm 3akir04aeTcs anropuTM HedeTKoro BeiBoga CyraHo 0-ro mopsiaka?
25. B uem 3akirodaeTcs anropuTM HeueTkoro BeiBosa Takaru-CyraHo?
26. B yeM 3akio4aeTcsi aJrOPUTM HEYETKOTO BHIBOJA C ajanTalyei onepanuii HajJ HEYeTKUMH
MHO>XXECTBaMu?
27. Kak ucronb3yroTces allrOpUTMBI HEYETKOTO BBIBOJIA JIJISl PEIISHHUS 331249 allpOKCHMAaIin?
Tpumepnvie npakmuyeckue 3a0anus
1. OnpenenuTe arperupoBaHHYIO CTETIEHh HCTUHHOCTH JABYX MPaBUIL:
I11: ECJIM X1 ectb A11 U X2 ectb A12, TO
I12: ECJIM X1 ectb A21 UJIHN X2 ecth A22, TO
Eciu B cBsi3ke MepBOro mpaBmiia UCIOIb30BaHA MIN-KOHBIOHKIIMS, a B CBS3KE BTOPOTO IpaBUIIa
Max- U3 BIOHKIINA.
2. TlpoBeanTe aKTHBU3AIMIO 3aKIFOUYCHUI Ul KaXIOTO M3 MPaBWJI HAa OCHOBE Oleparud Min-
AKTUBH3AIIMH B ITPE/IIOIOKEHIH, YTO BECOBbIE KOAI(D(MUIIMEHTHI MPABHI PaBHHI 1.
I11: ECJIA X1 ectb A11 U X2 ecth A12, TO y1 ects B11 M y2 ecTb B 12,
[12: ECJIA x1 ectb A21 HJIU X2 ectb A22, TO y1 ects B21 U y2 ecth B 22.
3. [lycTh 3anaHbI
I11: ECJIM X1 ectb A11 ! X2 ectb A12, TO
I12: ECJIM X1 ecte A21 UJIN X2 ects A22, TO

ALL(x1) =0,7, A21(xl')=0,6, Al2(x2')=0,3, A22(x2")=0,8.

Brerauncants COOTBECTCTBYIOIINE YPOBHU OTCCUYCHUA. Brerancants yeTkoe 3HAUCHHE HepeMeHHOfI
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BBIBO/IA HICTIONB3Y# anroputm Llykamoro.

Cemecmp 2.
PA3/IEJI 6. MeTox cTaTHCTUYECKUX MCIBITAHUI
Ipumepnvie meopemuueckue 60npocsl

1. Cnyuaitaple uymcna. PaspIrpeiBaHre TUCKPETHOM CIy4ailHOW BeNWYWHBI. PaspIrpeiBaHne
MPOTHUBOIIOJIOKHBIX COOBITHIA, TIOJHOW TPYIIBI COOBITHI.

2. PaspIrphiBaHUe HEMPEPHIBHOW CITyYaiiHOM BeTHYMHBL. MeTo]1 00paTHBIX (YHKITHA.

3. MoaenupoBaH#e BEIOOPOK.

4. CroxacTudyeckne MOZENH ymnpaieHus 3anacamMu. OCHOBHbIE (aKTOpbl, YYUTHIBACMBIE B
Moaenu. Mojenu ¢ BBITYKION win JuHeiHHoH (yHkimei 3aTpar. Teopema 06 onTUManbHOM cTpaTeruu
MOTIOTHEHNS 3amacoB. Ciy4ail eTMHOBpEeMEeHHOTO mTpada.

5. Kpurepuii cornacus [Tupcona. YciaoBus npuMeHenns. Cxema MpUMEHEHUS! KPUTEPHSL.

6. Kpurepuii cornacust Konmoroposa - CmupHOBa. YcnoBus npuMmeHeHus. Cxema MpUMEHEHUS
KPHUTEpHS B Cllydyae HOATOHKU PACIPEAEIECHUS U CPAaBHEHNS BBIOOPOK C HEM3BECTHBIM PACIIPEEICHUEM.

Ipumepnvie npaxmuueckue 3a0anus

1. CmognenupoBate BbIOOpKY 80 3HAaYeHHMH CIy4allHOH BeMMYMHBI X, UMEIOLIEH pPaBHOMEPHOE
pacnpeneneHue Ha mpomexyTke [0, 4], mpoBepuB TUIIOTE3Y O (hopMe pacIpeneneHusl.

2. CmopenupoBaTh BEIOOPKY 100 3HaUeHuU# ciydaitHON BenmndIuHbBI X, pacrpene’IeHHO HopMaIbHO
¢ napameTpamu (20, 10), npoBepUB rUMOTE3Y O POPME pacpeacICHHsL.

3. CwmogpenupoBath BbIOOpKY 30 3HaueHHWH cioy4alilHOW BeNMUYMHBI X, paclpeneneHHOH 1o
OMHOMHUANBHOMY 3aKOHY ¢ mapameTpamu N = 40, p = 0.1, nmpoBepuB TumoTe3y o popme pacrpeneneHus.

PA3JIEJI 7. JIuneiinbie cTaTUCTUYECKHE MOIEITH
Ipumepnvie meopemuueckue 6onpocul
1. ®yHKUMOHANBHAS, CTATUCTUYECKAsT U KOPPEISIIUOHHAS 3aBUCIMOCTD MEXKAY JABYMsI CITy4aiHBIMH
BennYrHaMK. BbIOOpoYHOE ypaBHEHHE NPSMOHN JIMHUK perpeccud. BriOopouHblit KodpduumeHT
koppemsnuu. CBoiicTBa. MeToanka pacueTa BRIOOPOYHOTO K03 PHIEeHTa KOPPEISIHH.
2. Bribopounoe koppernsiionHoe oTHomieHue. CBoiicTBa. BribopodHoe KoppessimuoHHOE
OTHOLLIEHUE KaK Mepa KOPPEIALMOHHON CBsI3U. JJOCTOMHCTBA U HEJOCTATKHU 3TON MEPBI.
3. KpuBonuneitnass koppensuus. Ilpocredimuii cmyvail. IloHdatne 0 MHOXXECTBEHHOU
Koppessiuuu. MccnenoBaHue MHOKECTBEHHON U HETMHEWHON KOPPESILUU.
4. Merton BbIpaBHUBAHUS HETMHEMHOW KOPPEISLIMOHHON 3aBUCUMOCTH.
IIpumepnvie npakmuuecKue 3a0anHus
1. Tloctpouth 007aKO NAHHBIX HA IUIOCKOCTH X, Y M BBINOJHHUTH TI'padMuecKd IPYINIHPOBKY
HaOJIOICHHI BEJTHYNH.
2. CocTaBUTh KOpPPENSLHOHHYIO TaONMIy M BBIYMCIWTH BHIOOPOYHBIE CpEIHHE, TUCIIEPCUH,
CTaHJapTHbIC OTKJIIOHEHUS], ACHMMETPUH U SKCIECChl, KO3 PULIHMEHT KOppesiuy CIIy4aiHbIX BETUYUH X,

y

PA3JIEJI 8. Cucremsr MaccoBoro obciyxxuBanus (CMO)
IIpumepnvle meopemuyeckue 60npocyl

1. Brenenue. Kimaccudukanus Mmozeneid MaccoBOro 00CITy>KUBaHHSI.

2. OcHoBHbIe KOMIIOHEHTHI U nokazarean CMO. BepositHocTHBIN cMbica nokaszareneit CMO.

3. OpHOKaHalbHAs MOJENb C IyaCCOHOBCKMMHM IMOTOKAMH BXOAALIMX 3asBOK M JUTUTEIBHOCTEH
00CITy)KMBaHMUSI.

4. OpHOKaHaTBHAS MOJEINb C ITyaCCOHOBCKMM TOTOKOM BXOZSINIWX 3asBOK M SKCIIOHEHIIMAIBHBIM
pacrpeneneHleM JUIUTEIbHOCTEH 00CTyKUBAHUSL. .

5. MHorokaHaJibHasi MOJIENb C yaCCOHOBCKUM ITOTOKOM BXOJSIINX 3a8BOK U SKCITOHEHITNAIbHBIM
pacripenieliecHHeM JUTHTEILHOCTEH 00CTyKUBaHUSI.

6. Ilpoueccsl poxkaeHuUs U THOETH.

7. Jpyrue Moaenas MacCOBOIO OOCITYKHBaHUSI.

Ipumepnvie npaxmuueckue 3a0anus
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1. B mMarasuH camMOOOCTy>KMBaHHS TOCTYMAaeT IyacCOHOBCKMH TOTOK TIOKymaTene ¢
WHTEHCHBHOCTBIO A 4eJOoBeK B MUHYTY. CpeaHss NMpOXOJDKUTENFHOCTh OOCIY)KMBaHHsS Ha PacueTHOM
y3JI€ COCTaBISAET tosc MUH. YPOBEHb CYMMAapHBIX ITOTEPh CBA3aH C MPOCTOEM CPEIHEr0 Yuclia CBOOOHBIX
KOHTPOJIEPOB-KACCHPOB Ncp. U NMPEOBIBAHUEM CPEIHEro 4mcliia MmokymaTteneld B odepenu lo.. ITocTponts
rpauK 3aBUCUMOCTH CyMMBI CPEIHETO YMCIlia CBOOOTHBIX KOHTPOJIEPOB-KACCHPOB Ncy M CPEAHETO YHCIIA
nokynareiel B ouepenu loy OT 4nciaa KOHTposiepoB-KaccupoB 1, (low + Nes) = f(n). Onpenenuts mo Hemy
ONITHMAJIHOE YHCIIO KOHTPOJICPOB-KAaCCHPOB Mo, IPH KOTOPOM CyMMapHBIE IOTepH OynmyT
MHHUMAJTbHBIMH:

A = 1 mox/MuH, tose = 2 MHUH.

2. B wmarasuH camMo0OCITyXMBaHHS TOCTYNaeT ITyaCCOHOBCKMI IOTOK TMOKymaTelne ¢
MHTCHCUBHOCTBIO A YEJOBeK B 4ac. B TeueHwme mHSI nX OOCIY)KHMBAIOT N KOHTPOJEPOB-KAaCCHPOB C
MHTCHCUBHOCTBIO | TIOKyTIaTesneil B yac. VIHTEHCHBHOCTD BXOJJHOTO TIOTOKA MOKYIIATEIeH B Yachl «ITHK»
BO3pACTaeT 0 BEIMYMHBI Amax, @ B YACHI «CIHaJa» JOCTUTACT BEITHYMHBI Amin. ONPEeNNTh BEPOATHOCTH
oOpa3oBaHMs ouepenn B MarasuHe Poq M cpemHior0 ainuHy ouepean l,, B TeUeHHE OHSA, a 3aTeM
HEO0OX0IMMOE YHCIIO KOHTPOJIEPOB-KACCUPOB B YACKI KITHUK» Nmax U YACHI «CTAAa» Nmin, 00€CTICYMBAIOIINX
TaKylo ke JUIMHY ouepend l,s ¥ BeposSTHOCTH ee 00pa3oBaHus Po:

A =200 mox/uac, u = 90 mok/4ac, N = 3, Amax = 400 mox/49ac, Amin = 100 mok/yac.

PA3JIEJI 9. CroxacTuyeckue 3aauu yIpaBICHUS 3allacaMu
Ipumepnvie meopemuueckue 60npocsl

1. /InHaMu4eckre ONTHMH3AIMOHHBIE MOJEIH YIpaBlIeHHUS 3amacamMu. Moneiah C BBITYKIOH
¢byHKUHMEH 3aTpar.

2. JlnHaMU4YecKue ONTHMHU3AIMOHHBIE MOJIEN YIPaBIeHUS 3alacaMd W TIPOU3BOJCTBOM C
BOTHYTOH (pyHKIIMEH 3aTpar.

3. 3amaua pacnpezeicHUs YCUINMH. 3a1ada ONpeesIeHNs ONTUMAILHOTO pa3Mepa mapTHH.

4. Croxactuyeckas 3a/1a4a 3aMEeHbI 000py/IOBaHUSI.

5. Croxactudeckue Mozenu yrpasieHus 3amacamu. CtaTudeckas MOJIEb.

6. Mopenn SKOHOMHUYECKH BEITOJHOTO pa3Mepa 3aKa3bIBaeMbIX MapTHH.

7. JIuHaMUYECKUE BEPOSITHOCTHBIC MOJCH C PEKUMOM HEMPEPHIBHOTO KOHTPOJIS YPOBHS 3ar1acoB.

Tpumepuvie npaxmuueckue 3a0anus

1. Ha omrtoByro 0a3y mnpuOBIBaIOT aBTOMAIMHBI C TIPOMBINIICHHBIMH ToBapamu. lloTok
MPOCTENIINI W TOCTyIMaeT C MHTEHCHBHOCTBIO A aBromoOmield B dac. Ha Teppuropmu 6a3pl mMoryT
OJIHOBPEMEHHO HaxOouThcs He Oosiee M marmH. Mimeroruecs Ha 6a3e n Opuraj rpy3urMKoB pa3rpyKaroT
OJIHOBPEMEHHO BCE TOJIbKO OJHY MalinHy. CpesHee BpeMs pa3rpy3KH OJHOM MalllMHBI COCTaBseT tooc.
Heobxomumo omnpenenuTsh OCHOBHBIE TOKa3aTeIH CHCTEMBI MacCOBOTO OOCITYXKMBAaHHS ONTOBOW Oasbl:
OTHOCHUTEJIbHYIO U a0COFOTHYIO MPOIYCKHYIO CIIOCOOHOCTD, CPEHEE YMCIIO MAllliH Ha 0ase, CPEIHIO
JUIMHY OYepeld, CpelHee BpeMsi NpeObIBaHUS MallMHBI Ha 0a3e M CpeaHee BpeMsl OXKHUIAHUS
00CTyKUBaHHUSI IIPH CIACIYIOIINX 3HAUCHUAX UCXOAHBIX AaHHbIX: N =1, M = 3, A = 2 aB1/4, tesc = 1,5 4.

2. YHuBepcaM TOJydaeT paHHUE OBOIIM W 3€JIeHb M3 TEIUIWIl IPUTrOPOJHOTO COBX03a. MaIIrHbBI
npuOBIBAIOT B YHUBEPCaM B HEOIPEIEICHHOE Bpems. B cpenHeM npuObIBacT A aBTOMAIIWH B JICHb.
[ToncoOHOE MoMeteHne 1 000pyI0BaHKE IS TOATOTOBKY OBOIIEH K MPOAaXKe TMO3BOJISAIOT 00padoTaTs U
XpaHUTh TOBap 0ObeMoM He Ooslee M MammH oHOBpeMeHHO. B yHUBepcaMe paboTaroT n (pacoBIIMKOB,
KOKIBIA M3 KOTOPBIX B CPEIHEM MOXeET 00padoTaTh TOBAap C OJHOM MAaIIMHBI B TCUEHUH tose JIHSL
Ornpeaenuth BEPOSATHOCTh OOCTY>KMBAHUS MPUXOAAIICH MammHbl Pos.. KakoBa momkHa OBITH €MKOCTH
MOICOOHBIX TMOMeNeHnH Mi, 9TOOBl BEpOSTHOCTh OOCTY)KMBaHHWS Oblla OBl HE MEHBINE 3aJaHHON
BEJIMUHUHBL, T. €. Poge> Posc ? A =3 aBT/eHbD, tos = 0,5, N =2, M = 2, P*,5. = 0,92.

PA3JIEJI 10. UMuTanmoHHOE MOJICTHPOBaHUE
IIpumepHuvle meopemuueckue 60npocyl

1. IlepcriekTUBBI MPUMEHEHHUS IMUTAIMOHHOTO MOJENMPOBaHus. IMUTallMOHHOE MOJIENUPOBAaHNE
(bOHI0BOI OHPKH.

2. Nmuranmsa CMO c oxugaHieM U HEOTPaHUIEHHON 04YepeIblo.

3. Nmuranus 3agaud  ynpaBleHHs 3amacaMd ¢ BbIMykinod ¢yHkumeil 3atpar. Coyvait
€JMHOBPEMEHHOTO mTpada.

4. Tloctpoenne  wWMuTanMoOHHOW  Mojenu.  Ilpupamenme  Bpemenu.  [IpoektupoBanune

13



MMUTAMOHHOTO SKCIICPUMEHTA.
Ipumepnvie npaxmuueckue 3a0anus

1. Jlucnieruepckuil MyHKT NpHEMa HEOTJIOXKHBIX MEAUIMHCKUX BbI30BOB IO Tenedony 02 B rop.
HoBoky3Henke 00CTy)HBaeT MOTOK 3asBOK C MHTEHCUBHOCTHIO 100 BBI30OBOB B Yac, MpHYEM KaKIbIH
BBI30B 00OcmykuBaeTcsi B cpemHeM 30 cekyHn. HeoOxomumo ompenenwuTs KONMAYECTBO KaHAJIOB
o0CITy>)KUBaHMA, IPU KOTOPOM BEPOSATHOCTHh OTKa3a MeHblIe 5 %. YPOBEeHb HOTEPh CBSI3aH C IPOCTOEM
CPEIHEr0 YMClia ONepaTopoB W CPEAHMUM KOJIHYECTBOM HEOOCTYKEHHBIX BBI30BOB B 4ac. OmpenesnnTsb
ONITUMAJILHOE YUCIIO ONEpaTOPOB, IPHU KOTOPBIX CyMMapHbIe TOTEPH OyIyT MUHUMAJIbHBIMH.

2. HaiiTi onTHMalbHYIO CTPAaTErHiO IOMOJHEHHUS 3alacoB Ul 33JaHHBIX BEIMYMH IuTpada 3a
HEYIOBJIETBOPEHHBIH CIPOC T, ONTOBOM LEHBI NMPOAYKLUMH €, HakmagHelx pacxonoB K, crommoctu
XpaHeHus: NpoAyKuuu h B ciydae, KOraa CIpoc sIBISETCS PaBHOMEPHO paclpe/eieHHONW TUCKPETHON
ciyvaitnoii Benmuumnoii: g = 110; p(q) = 0,1 .

100. HaiiTy onTuManbHYIO CTpaTerHio MOMOJHEHHs 3amacoB B clydae, KOTJa CIIPOC NPUHHUMAET JBa
3HA4YeHUs: (1 , (2 ¢ BeposiTHOCTAMU P1 = P2 = 0,5 , a 3aTpaTel XpaHEHUs paBHBI HyNI0. B ciyuae
HEeIMHCTBEHHOCTH PELICHHsI BEIOPATh BAPHAHT C MAKCUMAaIbHO BO3MOXHBIM yIOBJICTBOPEHHEM CIIPOCA.

3. ®upma «HamexHblii KOMIBIOTEP», KOTOpash peaju3yeT KOMIIBIOTEPBI, CTPEMUTCS
ONTUMH3HUPOBATH 3aTPaThl, CBA3aHHBIE C YyIpaBIeHHEM 3amacoB. IlycTh CyTOUHBIH CIPOC SIBISETCS
PAaBHOMEPHO paclpeiesiEHHON BETUUHHON, KOTOpas MpUHUMAET 3HaueHusa ( = 1, ..., 10, a BeposaTHOCTH
p(g) =0,1 npu Bcex 3HAYCHHUSX crpoca (. PaccMaTpHBarOTCs 3aTpaThl MPU ONTHMAIbHOW CTpaTETHH
yIpaBJICHHUs 3aacoB B CIIyyae CTaTHUECKOW MOJENU C TaKMMH XKE TapaMeTpamH, Kak B 3agaHuu 1.
[TocTpouThs MMHUTALIMOHHYIO MOJEIb M HaWTH METOJOM CTaTUCTHYECKHUX HCIBITAHUN OLIEHKY CYTOYHBIX
cymmapHbeix 3atpar 3a N = 1000 cyrok. C momompsio mnpuiokenus «Excel» wuccnemnoarsh
YyBCTBUTEJIILHOCTh ITOW OLECHKM K YUCIY CYTOK N u mapamerpam (S , S) ctpareruu. Onpenenuth
ONITUMAJIbHYIO CTPATET IO NONOJIHEHHS 3aI1acOB COTIACHO ITOM MOAEIH.

CocraBurens (n): Pemernukona E.B., nonieHT
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