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1. IlepeveHb NJIAHMPYEeMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUUILIUHE, COOTHECEHHBIX C
YCTAHOBJIEHHBIMH B 00pa30BaTeILHON MPOrpaMMe HHAMKATOPAMHU J0CTHKEHM ST
KOMIIeTeHI M

[To uroram OCBOCHUS JUCIHUILINHBI 00YJIAOIIUNACS JOHKECH JOCTHYD CISAYIOIINX PE3YILTATOB
oOyueHus:

Kareropus ®opmupyemas Kon u HaumeHoBaHue HHAMKATOPA
(rpynna) KOMIIeTeHIHS (C yKa3aHUeM JOCTHKEHHSI KOMIIETEHIIUH
KOMIeTeHIHii" Ko/12)
(npu HATMYHUHT
OIIK)

TIK-1. Cnocobrocme nposooums noo | [IK-1.1. 3naem npunyunsl npoeedenis HayuHbIx
HAYYHBIM PYKOBOOCHIBOM

UCCne008aHUs Ha OCHOBe
Cyuecmeyiomux Memooos 8
KOHKpemHou obracmu
npogeccuonanbHoll desmenrbHoCmu

uccnedosanull; Cyuwecmsyoujue Menmoobsl
06pabomxu uHpopMayuy U aHaIU3A NOLYYEHHBIX
pe3yabmamos

1IK-1.2. Ymeem npogooums noo HayuHviM
PYKOBOOCHBOM UCCEO08AHUSL HA OCHOBE
CYWYEeCmBYIOuUX Memo008 8 KOHKPEmHOU odracmu
npogeccuoHaIbHOU 0essmeibHOCmU

1IK-1.3. Braoeem Hasvixamu nposedeHuis
uccnedo8anull OO HAYYHbIM PYKOBOOCEOM 8
KOHKDEemHOU 0b1acmu npopeccuoHaivHo
OdesamenbHoCU

1IK-2. Cnocobrocms ucnonwsosanb 1IK-2.1. 3naem cospementvle memoowl paspabdomxu
cospemMeHHble Memoobl paspadomxu

U peanusayu aneopummos
KOHKDEMHbIX MAMEMAmMu4ecKux
Mooeiell Ha base s13bIK06
nPOSPAMMUPOBAHUSL U NAKEMOS
RPUKIAOHBIX NPOSPAMM

AnCOPUMMOS, MAMEMAMUYecKue MOOeIU, 3bIKU
NPOSPAMMUPOBAHUSL U NAKENbL NPUKTAOHBIX
npozpamm

! VkaswiBaercs Tomsko ams YK i OIIK (pu HaNIM4MN).



1IK-2.2. Ymeem paspabamuieams aneopummbol
Mamemamuyeckux mooenell Ha 6ase A3bIKO8
NPOSPAMMUPOBAHUS U NAKENMOB HPUKIAOHBIX
npospamm

1IK-2.3. Bradeem Hasvixamu paspabomxu u
aneopUmMMOB Ha baze A3bIKO8 NPOSPAMMUPOSAHUS U
NAKemog nPUKIAOHbIX NPOSPAMM

2. Leab 1 MecTO TMCHUILUIMHBI B CTPYKTYpPe 00pa3oBaTe/bHOI MPOrpaMMbl

HucumiumHa — «mumayuonnoe MoOenupoganuey OTHOCHTCA K dYacTd, (HOpMHUpPYEMOit
y4acTHUKaMU 00pa30BaTEeNbHBIX OTHOIICHUA.
Jucuumimaa u3ydaercss oOydJaronuMuCs Ha JHEBHOW ¢opme oOydeHus Ha 3 Kypce B 5 u 6
ceMecTpax, TUCIUILIMHA U3ydaeTcsl 00yJarouuMucs Ha 3a04HON (hopMe 00yueHus: Ha TPEThEM Kypce.
enu wm3ydyeHUs TUCHUIUIAHBI COCTOMT B TOM, YTOOBI MO3HAKOMHTH CTYJEHTOB C METOJaMH
MaTeMaTHYeCKOTo MojenupoBanus Ha OBM, wucmonb3yeMbIMH TpH PEIICHHH CIO0XHBIX 3a7ad
VOpaBJICHUS TMPOU3BOJCTBOM W  TEXHOJIOTMYECKMMM TIPOILlIECCaMM, aHalli3a, ONTHUMU3AIINH,
MPOEKTUPOBAHUS CUCTEM U MPOIIECCOB B SKOHOMHKE M OTPACIISAX HAPOJTHOTO XO3SICTBA, MO3HAKOMUTH
C OCHOBHBIMH TPUEMaMH HMMHTAIIMOHHOTO MOJEIHUPOBAHUS, BCTPAMBAEMBIMH B OOIIYIO TPOLEIYPY
npeoOpazoBaHrsa UHGOOPMALIUK OT CTPYKTYPUPOBAHUS M (POPMAIM3AIMUA COCTABISIONIUX MPEAMETHBIX
obnacteil 10 WHTEpHpeTannu OOpaOOTaHHBIX JAHHBIX W TMPUOOPETCHHBIX 3HAHWM, CBS3AaHHBIX C
OMKMCAaHUEM >KOHOMHUYECKHX MPOIIECCOB; O3HAKOMHUTH C COBPEMEHHBIMU MPAKTUYECKUMHU MOIXOAaMU
peanu3anuy ITpoleypbl UMUTAIIMOHHOTO MOJICTUPOBAHMS, C dTAallaMU TUIAHUPOBAHUS UMUTAITAOHHOTO
HKCIIEPUMEHTA.
B kadecTBe 3a1a4, onpeeNeHHbIX MPU U3YYCHUU JUCIUILTUHBI SBISIOTCS CICTYIOIINE:
- (opManmzanms COCTaBIAIOIIMX MPEAMETHOM 00J1acTh WH(POPMAIMOHHBIX PECYPCOB |
ONpEeIETEHHBIX ISl HUX SKOHOMUYECKHX MPOIIECCOB;
- BBISIBJICHHE Han0oJiee CYIIECTBEHHBIX CBOMCTB COCTABIISIFOIIMX YIKOHOMUYECKOTO MPOIIeCcCa;

- TPUMEHEHUE PA3TMYHBIX YKOHOMHUKO-MaTEMaTHUYECKUX MOJENEH I 3a71a4 UMUTAIIHOHHOTO
MOJICITMPOBAHUS COCTOSTHHI YKOHOMHYECKOTO TPOIlecca;

- UI3YYCHHEC U NTPUMCHCHHUEC MCTOA0OB UMHUTAIUOHHOT'O MOACTIUPOBaHUA, KOTOPBIC ITPUMCHATIOTCSA
JUTSL aHAJIN3a CII0KHBIX CUCTEM Pa3NIUYHOTO BU/A;

- U3y4YeHHUE CTeIHaT3UpOoBaHHOTO si3bika MoaenupoBaHusi GPSS (General Purpose Simulation
System) Ui WCCIEIOBaHUS CIIOXKHBIX OOBEKTOB, TPEJCTABIEHHBIX KaK CHCTEMBI MAacCOBOTO
00CITy>)KMBaHUS.

[Ipy moCTpoeHMM JEKIMOHHOTO Kypca Ba)XHO IIOKa3aTh BO3MOKHOCTH WMHUTAIIHOHHOTO
MOJICTTMPOBAHUS K MOCTPOCHHIO MMHUTAIIMOHHBIX MOJENIeH CIOKHBIX CHCTEM, a TaKkKe K PEIICHUIO
KOHKPETHBIX TPUKIAIHBIX 3a1ad, Ui PEIICHUs KOTOPHIX AaHAIMTUYECKHE METOIbI HMCCIICIOBAHHS
SBJISIFOTCS Hed(DPEKTUBHBIMH.



3. Conep:xkanue padoueii nporpaMmbl (00beM JHCHUIIMHBI, THIILI 1 BBl YUeOHBIX 3aHATHIA,
yueOHO-MeToan4YecKoe odecnedeHre CaMoCTOSATeIbHO padoThl 00y4arOIINXCs)

Copnepxanne paboueii mporpaMMel peactapieHo B [Ipunoxennn Ne 1.

4, DoHJ OLEHOYHBIX CPEJCTB MO0 AUCHUIIHHE

4.1. IlepeyeHb KOMNETEHIUI U HHAUKATOPOB JTOCTUKEHUSI KOMIIETEHUMH ¢ yKa3aHUeM
COOTHECEHHBIX ¢ HUMHM 3aIUVIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHus M0 JUcHUIINHe. Onncanue
KpHUTepHeB U LIKAJ OLleHMBAHUS Pe3yJbTATOB 00y4eHHs 10 JUCHUILINHE.

1IK-1. Cnocobrocms nposooums noo Hay4HbIM PYKOBOOCBOM UCCTIe008AHUSL HA OCHO8E
CYWecmsyiouux Memoo08 8 KOHKpPemHol 001acmu npoghecCUoOHaIbHOU 0esimenbHOCHU

HHaHI/IpyeMBIe KpI/ITepI/H/I OLICHUBAHMS PE3YJILTATOB O6y‘~I€HI/I$I
PE3YIIbTATHI
oOyueHus
(Maaukatopsr 2 3
OCTW)KEHUS «He
( («Y noBneTBOpUTEN 4 («Xoporuioy) 5 («OTan4HO»)
3aJaHHOTI'O YAOBJICTBOPHUTCIBHO BHO»)
YPOBHs »)
OCBOCHUA
KOMIIETEHITNI)

TIK-1.1. 3uaem Omcymcmeue 3uanuii unu | Henoanvie Copmuposannvie, Ho Chopmuposannvie
— (pacmenmapnvle npeocmasnenust o cooeparcauue cucmemamuyeckue
pUHY npeocmasnenus o Memooax nposedeHus omoenvHble npobdeivl npeocmasnenus o

npoeeoens. MeMoOax npoeedenusi noo | Noo HAYUHbIM npedcmasnens o Mmemooax
HAYYHbIX HAYYHBIM PYKOBOOCMBOM | PYKOBOOCMBOM Memooax npoeedeHus nposederus noo
UCCTe08aAHU UCCE008AHULL HA OCHOBE | UCCILeO08AHUIL Ha HOO HAYYHbIM HAYYHBIM
cvuecmeviown | €Hecmeyouux Memoodo8 | OCHO8e CYuWeCmeylomux | pyKogoOCEoM PYKOBOOCMEOM
Vi Viouy 6 KOHKpemHoU ooaacmu Memooos 6 uccnedosanull Ha uccne0o8aHull Ha
e Memoobl npogheccuoHanbHOU KOHKpemHou obracmu OCHOBe cyujecmeyrowmux | ocHose
obpabomxu OesmenbHoCmu. npogheccuonanbHoul Memooos 6 Cyuwecmeyoumux
ungopmayuu u OesamenbHOCHU. KOHKpemHolu 06ﬂa0371u Memooos 8 )
npogheccuonanbHou KOHKDEMHO
andmsa desimenbHOCL. obnacmu
NOJIYYEeHHbIX npogeccuonanbHou
pe3yiemamos oesamenbHOCIU.
TIK-1.2. Veem | Omcymcmeue ymenuti unu | B yenom ycnewnoe, Ho B yenom ycnewnoe, Ho Copmuposannoe
OGO 10D (pacmenmapuvle ymenus | He cucmemamuieckoe cooepaicauee YMeHUe nPOGOOUMb
P npoBoOUMb NOO HAYYHbIM | UCNOJIb306AHUE HA omoenvHble npobeivl 100 HAYYHBIM
HAYy4HbIM PYKOBOOCBOM npaxkmuKe yMeHuil npumeHenue Ha PYKOBOOCMEOM
PYKOBOOCMBOM | UCCTICO0B8AHUA HA OCHOGE | NPOBOOUNTL NOO npaxkmuKe yMeHutl UCCIe006anHust Ha
uCcnedo8ans. cyugecmeyroufux Memooo8 | HayuHbIM npoeooUms HOO ocHoge
L OCHOGE 6 KOHKpemHou obnacmu PYKOBOOCMBOM HAYYHBIM cywecmeyouux
npogeccuoHanbHou UCCNIeO06AHUSL HA OCHOBE | DYKOBOOCMEOM Memooog 8
cywecmeyrowu | geamenvHocmil. CYwWecmeyouux UCCe008aHUsL HA OCHOBE | KOHKPEMHOU
X Memooos 8 Memo008 8 KOHKPEMHOU | CYeCmEYIouux obracmu
obnacmu MeMOO08 8 KOHKPEMHOU | NPOhecCUOHATLHOU

KOHKDEeMmHOU




obnacmu npogeccuoHanbHol obnacmu OesimenbHOCmU.
npogeccuonans OesasmenbHOCHU. npogeccuoHanrbHol
. OesamenbHOCHUL.
Hou
OessmenbHOCmu
TIK-1.3. Omcymemesue gnadenust B yenom ycnewnoe, no B yenom ycnewnoe, no Braoenue nasvixamu
Brnaoeem wnu gppaemenmaproe He cucmemamuyeckoe cooepacaujee nposederus noo
HABLIKAMIU enaoemue. 81a0eHue HagbIKamu omoenvible npodenvl HAYYHbIM
nposedenus npogedeHUst oo eladeHue HasbIKamu PYKOBOOCmBOM
. HAYUHbIM nposedeHUs oo UCCIe006aHUIL HA
uccne008aHull
PYKOBOOCMBOM HAYYHbIM oCHOge
100 HAYYHbIM 5 .

f uccie008anull Ha PYKOBOOCMBOM cywecmeyouux
PyKkosoocmeom 6 OCHOBe Cyuecmeylowux | Ucciedo8aHull Ha Memooos 6
KOHKpemnou Memo008 8 KOHKDEMHOU | OCHOGe CYWeCmeyiouux | KOHKDEemHOU
obnacmu obnacmu Memoo08 8 KOHKpemHoll | obnacmu
npogheccu- npogeccuoHanbHoU obnacmu npogheccuoHarbHoOU
OHAIbHOU OessmenbHOCmu. npogeccuoHarbHol oessmenbHOCmU.
oessimenbHOCmU OesimenbHOCu.

1IK-2. CnocobHocmb Ucnonb308ams CoBpeMeHHble Memoobl paspabomKu U pearu3ayuu
AN2OPUMMO8 KOHKPEMHbIX MAMeMamuyeckux mooeell Ha 6aze s13b1Kk08 NPOSPAMMUPOBAHUsL U NAKENO8
NPUKTIAOHBIX NPOSPAMM

HHaHI/IpyeMBIe KpI/ITepI/II/I OLICHUBAHU PC3YyJIbTATOB O6y‘IeHI/I5[
PE3YIIbTATHI

oOyueHus

(M ukaTopsr 2 3
AOCTIDRCHIA («He («YnoBneTBopuUTEN 4 («Xoporioy) 5 («OTan4HO»)
3a/IaHHOTO YIIOBJIETBOPUTEIbH bHOY)
YPOBHS o»)

OCBOCHUA
KOMITETEHITHI)
TIK-2.1. 3uaem Omcymcmeue 3uanuii Henonnvie Cgopmuposannvie, Ho Coopmuposarnvie
coepementbie wiu ppazmenmapHvie npedcmasnenus o codepoicaujue cucmemamuieckue

npedcmasnenus o COBPEMEHHbIX Memodax | omoenbHble npodevl npeocmagneHus o
MeMoobl COBPEMEHHBIX MEMOOax | paspabomKu u npeocmaenens o COBpeMEeNHbIX
pazpabomku paspabomxu u peanuzayuu COBPEMEHHBIX MEMOOax | Memooax
anzopummos, peanuzayuu aneopummos Dpaspabomxu u Dpaspabomxu u
aneopummos KOHKDEmHbIX peanuzayuu peanuzayuu

MAMEMAMUIEC 14 oikpemmbix MamemMamu4eckux aneopummos aneopummos
Kue Mooenu, MamemMamu4eckux Modenell Ha basze A3bIKO8 | KOHKPEemHbIX KOHKPEmHbIX
A3bIKU MoOeneti Ha 6aze ABIKO | NPOSPAMMUPOSAHUA U MAMeMAMU4eckux MamemMamu4eckux
npoepammupos | "POPAMMUPOSAHILA U NaKemos NPuKiaOHbIX Mooenell Ha baze A3bIK08 | MoOenell Ha base

AHUA U naKkembol

nakemoe I’lpuKJlCl()Hblx

npozpamm.

npoSpamMmMupoanus u

A3bIKO6

npospamm. naxkemos NPUKIAOHbIX NPOSPAMMUPOBAHUL
NPUKTIAOHBIX npocpamm. U naxkemoes
npozpamm NPUKTIAOHBIX
NPOSPAMM.
TIK-2.2. Veem | Omcymcmeue ymenuii B yenom ycnewnoe, no B yenom ycnewnoe, no Cepopmuposantoe
paspabamvieam un ppacmenmapnule He cucmemamuieckoe cooepaicauyee YMeHue npuUMeHAms

b AI2OPUMMBbL
Mamemamuyeck
ux mooeneti Ha
basze s1361K06

VMEHUs: RPUMEHSIMb
COBpeMeHHbIE MeMOObl
paspabomku u
peanuzayuu
aneopummos
KOHKDEMHbIX

Ucnonb308anue Ha
npaxKmuKe yMeHutl
NPUMEHSIMb
COBpeMeHHble MeMoObl
paspabomxu u
peanuzayuu

omaoenbHble npobevl
npuMeHerue Ha
npaKmuKe yMeHut
NPUMEHSIMNb
cogpemeHHble Memoobl
PazpabomKu u

cogpemeHHbie
Memoobl
paspabomxu u
peanuzayuu
aneopummos
KOHKDEMHbIX




NPOCPAMMUPOS | MAMEMATMUYECKUX aneopummos peanusayuu Mamemamu4eckux
Qs U naxkemog | MoOeneil ha base A3bIK08 | KOHKDEemHbIX aneopummos Mooenell Ha baze
NPOSPAMMUPOBAHUL U Mamemamu4eckux KOHKPDEmHbiX A3BIKOB
MPUKTAOHbLX naxkemos8 NPUKIAOHbIX Mooenell Ha 6ase A3bIKO8 | MameMamu4ecKux NPOSPAMMUPOBAHUL
npocpamm npozpavim. npocpamMmuposanus u Mooernell Ha 6a3ze A3bIKO8 | U NAKemos
naxkemos8 NPUKIAOHbIX npPOSPAMMUPOBAHU U NPUKIAOHBIX
npospamm. naxkemos NPUKIAOHbIX npoSpamm.
nPOSPaAMM.
TIK-2.3. Omcymcemeue enadenus | B yenom ycnewnoe, Ho B yenom ycnewmnoe, no Bnadenue nasvixamu
Braoeem un ppaemenmapHoe He cucmemamuieckoe codepaicawyee npoeedeHs noo
HAGBIKAMUL enaoenue. snaoenie HagbIKamil omoenvHbvle npobesl HAYYHbIM
nposeodeniis noo 61a0eHue HaBbIKAMU PYKOBOOCMBOM

paspabomku u
AN2OPUTIMO8 HA
base A3bIK08
npPoOSPaMmMuposa
HUSL U NaKemos
NPUKTIAOHBIX
npozpamm

Hay4YHbIM
PYKOBOOCmBOM
uccnedosarnull Ha
OCHOBe Cyulecmeyiomux
Memooo8 8 KOHKPEMHOL
obnacmu
npogeccuonanbHou
oesimenbHOCmU.

nposedeHUs oo
HAYYHbIM
PYKOBOOCMBOM
uccneooeanull Ha
OCHOBE CYuecmeyiouux
Memo0d08 8 KOHKPEMHOTL
obnacmu
npogheccuonanbHou
oessmenbHOCU.

uccne0osanull Ha
ocHoge
cyuecmeyiouux
Memooos 6
KOHKDEmHOU
obnacmu
npogheccuonanbHou
oesmensbHoCmi.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS HJIH HHbIE MAaTepPHAaJIbl, HEOOXO0AMMBbIE JIJIs OIleHMBAHHSA
pe3yJabTaTOB 00y4eHHs M0 IMCHHUILIUHE, COOTHECEHHBIX ¢ YC TAHOBJIEHHBIMHU B 00pa30BaTeIbHOI

NMporpamMMe HHIUKATOPAMH TOCTHKEHUsI KoMneTeHnuii. MeToaqu4eckue MaTepuabl,
omnpeeJsione Npoueaypbl OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHs MO JUCUMUILIUHE.

KomMmnereniust
(c ykazaHueM Koja)

Pe3ynbrarel 00yueHus
Hnouxamop oocmudicenus
KoMnemenyuu (¢ Kooom)

OneHo4HbIe cpeacrsa

TIK-1. Cnocobrocme nposoduns noo
HAYYHBIM PYKOBOOCMBOM
UCCe008aHUs HA OCHOGE

Cyyecmayouux Memooos 8
KOHKpemHotl obnacmu
npogeccuoHanbHOU OessmenbHOCHU

IIK-1.1. 3naem npunyunvl npogederus
HAYYHBIX UCCIEO0BAHUL
cywecmayiowjue Memoosbl 0opabomxu
unGhopMayUU U AHAIU3A ROTYUEHHBIX
Pe3yIbmamos

1abopamopHule pabomsl,; Kypco8as
paboma; IK3aMmeH

IIK-1.2. Ymeem npoeooums noo
HAYYHBIM PYKOBOOCTEOM
UCCIe008aHUS HA OCHOBE
Cyuecmeyiouux Menooos 6 KoH-
KpemHou 0o1acmu npogpeccuonanbhol
desmenbHOCmuU

nabopamopuvle pabomul; Kypcosas
paboma; IK3ameH

IIK-1.3. Braoeem nagvikamu
nposedeHUst UCCIe008AHUL NOO
HAYYHBIM PYKOBOOCIBOM 8 KOHKDEMHOTL
obnacmu npogeccuoHaIbHOU
desimenbHOCmu

1abopamopHble pabomsl,; KypCco8as
paboma; IK3aMeH




TIK-2.1. 3naem cospemennvie memodw | 1A00pamoptvie padomsl; Kypcoeas
PaspabomKu anzopummos, paboma; oxsamer
MamemamuyecKue MoOenu, A3biku
NPOSPAMMUPOBAHUSL U NAKEMbl

NPUKIAOHBIX NPOSPAMM

TIK-2. Cnocobrocmb ucnoiv3o6ams .
coepementble Memoobl paspabomKu u TIK-2.2. Ymeem paspabameisams Aabopamoprivie padomel; Kypcosat
D pasp paboma; IK3aMeH

Peanu3ayul anzopummos Konkpemuplx | 91eOPUmMMbl MAmeMamuieckux
Mamemamuueckux mooeneii na baze | Mooenei ha base A3bIKos

SA3BIKOG NPOSPAMMUPOBAHUS U NpOSPAMMUPOBANUSL U NAKEMOS
nakemoe npuwzadelx npoecpamm npumg@yblx npozspamm
1IK-2.3. Braoeem nasvixamu nabopamopvle pabomul; Kypcosas
PA3paboOmKu U aneopummos Ha baze paboma; K3amen

A3BIKOG NPOSPAMMUPOBAHUSA U NAKEMOG
NPUKIAOHBIX NPOSPAMM

Kputepusimu onenuBanust (st o4HOM (GoOpMbl 00y4eHHMsI) SBISAIOTCA Oallibl, KOTOpBIE
BBICTABIISIOTCS TIPETIOaBATEIIeM 32 BUIBI JCATCIBHOCTH (OIICHOYHBIC CPEACTBA) MO UTOTAaM U3YYCHHUS
MoyJiei (pa3iesioB TUCIMIUIMHBI), IEPEUNCICHHBIX B PEHTUHT-TUIAHE TUCIUIUIMHBL (011 9K3aMeHd:
TEeKYIIMA KOHTPOIb — MakcumMyMm 40 0amioB; pyOekXHBIH KOHTPOJIb — MakcumyM 30 0aios,
HOOMIPUTEbHBIE 0aThl — MakcuMyM 10).

[Tkasnbr orileHUBaHUS:

(0ns ox3amena:

oT 45 510 59 6aNOB — «yIOBIETBOPUTEIIBHOY;

oT 60 110 79 6a/10B — «XOPOLIO»;

oT 80 6asI0B — «OTIUYHOY.

Kpurepusimu oueHuBanus (Ha 3aouHOM (GopMe OOy4deHHs) SBISIOTCS CpEOHSS OLEHKa,
NOJIy4EeHHAas MOcJIe IPOBEPKU KOHTPOJIBHOM paboThl, cjauu JIabopaToOpHBIX paboT U 3K3aMeHa.



PeliTHHI-IIaH TUCHUIUTHHBI (OYHAs (hopma 00yueHus)
HMuTanmoHHoe MOJEIMPOBAHHE

(Haszeanue OUCYUNTUHBL CO2NACHO pabodemy Y4eOHOMY NIAHY)
HarpaBjaeHue noarotoBku 09.03.03 Ilpukiaouas ungopmamuxa

Kypc 3 , cemectp_ V, VI
Buabl yueOHoil 1eATeJIbHOCTH bam 3a Yucno bambr
CTY/IEeHTOB KOHKpETHOE | 3aJlaHuil [V VP Iy N——
3a/laHue 3a .
BIiA
CEMECTp
Monyab 1. MATEMATUYECKHUE MOJEJU JUCKPETHBIX CUCTEM. AHAJIMTUYECKOE
MOJEJIMPOBAHUE
Texkymmii KOHTPOJIb
1. AynutopHas pabota (pedepar, 2 3 0 6
COOOIIEHUE, JOKJIAT)
Py0e:xHbINi KOHTPOJIb
1. KonTponbnas pabota Nel 2 3 0 6
Moayasb 2. YUCJEHHOE MOJAEJIUPOBAHUE (MOJEJUCTYYAWHBIX ITIPOI[ECCOB)
Texkymmii KOHTPOJIb
1. JlTabopaTopHas pa6ota Nel 7 1 0 7
Py0e:xxHbIN KOHTPOIb
1. KonrponbHas pabora Ne2 1 7 0 7
Moayas 3. UIMUTALIMOHHOE MOJEJIMPOBAHUE B GPSS World
Texkymmi KOHTPOJIb
1. JTabopaTopHas pabota Ne2 6 2 0 12
Py0e:xxHbIN KOHTPOIb
1. KontponbHas pabota Ne3 1+6 2 0 7
Monyab 4. UMuTAIINOHHOE MOJIeJTMPOBaHue B cpeae AnyLogic
Texkymmi KOHTPOJIb
1. JTabopaTopnast pabota Ne3 15 1 0 15
Py0e:xxHbIN KOHTPOJIb
1. TectupoBanue B Cucteme
HEHTPaTN30BaHHOTO
TECTUPOBAHUS 1 10 0 10
Baml'Yhttp://moodle.bashedu.r
u/
[MoompuTebHbIE 0ANTBI 0 10
IHocemaemocThb (0aJ1J1bI BBIYUTAKOTCA U3 001eil CyMMbI HAOPAHHBIX 0AJ1J10B)
1. Tlocemnienne AEKIUOHHBIX 0 -6




3aHATUI
2. Tlocemenne MPaKTUIECKIX
(ceMuHAPCKUX, 1A0OPATOPHBIX 0 -10
3aHITHH)
HNToroBblii KOHTPOJIb
1. Dk3amen 0 30
HUTOr O 100

DK3aMeHAIIHOHHbIE OMJIEeThI

CtpyKTypa K3aMEHAI[MOHHOTO OMJIeTa: COCTOUT U3 JBYX BOIPOCOB. IIepBBIii — TEOPETHUECKOTO

xapakrtepa. Bropoii — 3aaua.

©

HpI/IMepHHe BOIIPOCHI AJIA OK3aMCHA:

[TonsiTue ciy4aifHON BenWYUHBL. Buabl, nmpumepbl ciaydailHbiXx BenuuuH. [loHsSTHE M CHOCOOBI
3aJ]aHusl 3aKOHA paclpeleseHus] CllydyalHOM BenuuyuHbl. [loHsATHE M CBOWCTBAa IUJIOTHOCTH
pacnpeneneHus BeposiTHOCTEM.

MaremaTtnueckoe OkujaHue (JUcrepcusi; BTOPOW HauyaldbHBIE MOMEHT; CpeIHEKBaJpaTHueCKOe
OTKJIOHEHHUE; Ko3(duuumeHT Bapuanuu, (YyHKIHMS pacnpeaeieHus, IUIOTHOCTb pacHpeaeIeHUs)
CIIy4aifHOM BEJIMYUHBL: YTO XapaKTEPU3YIOT U KaKyl0 UMEIOT pa3MEepPHOCTh?

[TpousBonsmas ¢yHkUsSs u mpeoOpazoBanue Jlammaca. [l Kakux ClaydallHBIX BEJIUYUH
UCIIONIB3yeTCs peodpazoBanue Jlammaca?

TumoBsle pacmpeneneHus ciay4daiHbIX BenuuuH. Pacnpenenenue Ilyaccona. ['eomerpuyeckoe
pacrpesiesieHue.

Tunosble pacnpeneneHuss CIy4alHbIX BEIMYUH. PaBHOMEpPHBI 3aKOH  paclpelesICHUs.
OKCNOHEHIMANbHBI  3aKOH  pacnpeneneHus. Pacnpenenenne Opnanra.  HopmwmpoBanHOe
pacnpezesieHue JpilaHra.

Cucrema u ceTb MaccoBOro oocimykuBaHusi. OCHOBHBIE MTOHATHSI.

[Torox 3asBok. OCHOBHBIE XapaKTEPUCTHKH, KiIacCUpHUKAIMs, CcBOicTBa. JIIUTENBbHOCTh
oOciry>xuBaHus 3assBOK. OCHOBHBIE XapakTepuUCTHKH. CTpaTeruu yIpaBJICHUS MMOTOKaMHU 3asBOK.
Knaccugukarus.

Knaccudukanus cuctem maccoBoro oocimyxuBanus. Kinaccudukarus cereBoix moaeneit. [lonstue
Ko dureHTa nepeaayu.

[Tapamerpst CMO. Pexxumbl pynkunonupoBanuss CMO. Xapakrepuctuku CMO ¢ 0qHOPOIHBIM
ITIOTOKOM 3as1BOK.

10. Xapakrepuctiku CMO ¢ HEOZHOPOJHBIM ITOTOKOM 3asBOK: IO KaKIOMY Kiaccy 3asBOK,

00BeAMHEHHOTO (CYMMapHOT0) MOTOKA 3asBOK.

11. TMapametpsr CeMO. Pexxumsl pyakmuonnpoBanus CeMO.

12. V3noBeie xapaktepuctuku CeMO. CereBsie xapaktepuctuku CeMO.



13. Opgnokananmbapie CMO ¢ ONHOPOAHBIM TMOTOKOM 3asiBOK. (OCHOBHBIE TIPEIIIONOKEHUSI.
XapaktepucTuku skcrioHeHnuaibHoi CMO M/M/1.XapakTepucTuku HedKcroHeHnnanbHon CMO
M/G/1,CMO G/M/1 u CMO o6mero suga G/G/1.

14. Opnoxanansabie CMO ¢ 0THOPOIHBIM MTOTOKOM 3asiBOK, CBOMCTBA.
15. MHorokanansabsle CMO ¢ 0JHOpPOJIHBIM ITIOTOKOM 3asBOK, CBOMCTBa MHOTroKkaHainpHOU CMO.

16. OpnokananpHbie CMO ¢ HEOTHOPOIHBIM IMOTOKOM 3asBOK. Xapaktepuctuku u cBorictBa J1O BII,
JO OITu 10 AIL

17. 3akonHbl coxpaHeHUs. 3aKOH COXpaHEHHs BpeMEHHU OKuaHus. Moaudukaius 3akoHa COXpaHEHUs.
3aK0OH COXpaHEHUsl CYMMapHOW JIJIMHBI OYEepPEIU 3asBOK.

18. PaSOMKHYTBIe OKCIIOHCHIIMAJIbHBIC CeMO ¢ OIHOPOJHBIM ITIOTOKOM 3adBOK, OIIMCAHHC.

19. Pacuer  XapakTepuUCTHK  (YHKIMOHHUPOBAHHS  JIMHEHHBIX  PA30MKHYTBIX  OJHOPOJHBIX
skcnoHeHHanbHbIX CeMO. Pacuer ko3¢ uirenToB nepeaady 1 MHTEHCUBHOCTEH TTOTOKOB 3asBOK B
y3nax PCeMO. IIpoBepka yciioBust oTcyTcTBuUs nieperpy3ok B CeMO.

20. Pacuer  xapakTepuCTUK  (PYHKIMOHUPOBAHUSA  JIMHEWHBIX  PAa3OMKHYTBIX  OJHOPOIHBIX
skcroHeHIHanpHbIx CeMO. Pacuer y3noBbix xapakrtepuctuk PCeMO. Pacuer cereBbIxX
xapaktepuctuk PCeMO. CpoiictBa pazoMkHYThIX CeMO. CiocoObl pa3rpy3Ku «y3KOTO MECTa.

21. 3amkHyTBIE SKcTIOHeHIHaTbHBIE CeMO ¢ 0THOPOJHBIM MOTOKOM 3asBOK. PacueT koadduumeHToB
nepenau B y3nax 3CeMO.Pacuer xapakrepuctuk 3CeMO. CaoiictBa 3aMKkHYTHIX CeMO. CriocoOsl
pasrpy3KH «y3KOro MECTay.

22. Tlonsarue cimyvaitHoro npouecca. CiaydaiiHble IPOLECCHl ¢ IUCKPETHBIMU COCTOSHUsAMU. [loHsTHE
MapKOBCKOI'0 CIy4aiiHOro mpouecca. [lapameTpsl 1 XapaKTepUCTHKH.

23. Metoapl pacdyera MapKOBCKMX Mojeleld. Dproaudyeckoe CBOMCTBO CIIyyailHBIX IPOIIECCOB.
MapkoBcKkue Mmpolecchl ¢ JAUCKPETHBIM BpeMeHeM. MapKOBCKHE MpOLEcChl C HENPEpbIBHBIM
BPEMEHEM.

24. MapkoBcKHe MOJIETTH CHCTEM MaccoBoro obciyxuBanus. OngaokananpHas CMO 06e3 HakomuTeIIs
(M/M/1/0). Pa3meueHHblii rpad NepexoJoB CiydyalHOro Mmpoliecca. Marpulla MHTEHCHBHOCTEH
nepexoioB. Crucrema ypaBHeHui. Pacuet xapakrepuctuk CMO. AHanu3 CBOWCTB CUCTEMBI.

25. MapkoBCKHE MOJIETH CUCTEM MaccoBOro oocnykuBanus MaorokanansHass CMO 6e3 HakonuTess
(M/M/N/0).  Omnwucanue cuctemsl. [Ipenmonoxxkenus u gomymieHus. KoawpoBaHHMe COCTOSHUIA
ciyuyaiiHoro rmporecca. PasmedeHHblid rpad mepexoqoB ciay4aiiHOro mporecca. Marpuua
MHTEHCHUBHOCTEN nepexonoB. Cucrema ypaBHeHnd. Pacuer xapakrepuctuk CMO. AHann3 cBOWCTB
CUCTEMBI.

26. MapkoBckHe MOJICIIM CHCTEM MaccoBoro oociyxkuBanus. OmpHokaHaasHass CMO ¢ HakomuTeneM
orpannueHHO emkoct (M/M/1/r). Omucanue cuctembl. lIpennonokeHus ¥ JOMYIICHHUS.
KomupoBanue coctossHMI ciydaitHoro mporiecca. Pa3MeueHHBI Tpad mepexomoB CIIy4aitHOTO
npouecca. Cucrema ypaBHeHui. Pacuer xapakrepuctuk CMO.

27. MapkoBckHe MOJICIIM CHCTEM MaccoBoro oocimyxuBanus. OmpHokaHaabHass CMO ¢ HakomuTeneM
HeorpaHuueHHo emkoctu (M/M/1). Omnwmcanue cuctemsl. [IpennonokeHus U JOMYIICHHUS.
KomupoBanue coctossHMI ciydaiiHoro mporecca. Pa3MeueHHBI Tpad mNepexomoB CIIy4aitHOTO
npouecca. Cucrema ypaBuenuil. Pacuer xapakrepuctuk CMO.

28. MapkoBCKHE MOJEIN CHCTEM MaccoBOro obcimyxuBanus. MHorokananpbHass CMO Hakomurtenem
orpaanueHHOr Emkoctn (M/M/2/1). Omnmucanue cuctemsbl. [IpeArnonoxeHuss W IOMYIICHHUS.



KonupoBanue cocrosiHuii ciydaiiHoro mporecca. Pa3meueHHblil rpad mepexoJoB cirydaifHOro
nporecca. Pacuet xapakrepuctuk CMO.

29. MapkoBCcKHE MOJIETU CUCTEM MaccoBoro oociyxuBanus. Onnokananpaass CMO ¢ HEOJHOPOTHBIM
IIOTOKOM 3asiBOK M OTHOCHTEJIbHBIMU HpHOopuTeTamu. Omnucanue cucteMsl. [IpeamnonoxeHus u
nomyiieHus. KoaupoBaHWE COCTOSHUN CIIy9alHOTO Tporecca. PasMedeHHBIH Tpad NepexojoB
ciydaitHoro mnponecca. Pacuer xapakrepuctuk CMO.

30. MapkoBck#e MOJEIN CETeil MaccoBOro oocimykuBanus. PazomkayTas sxcronennuaibHas CeMO c
HAaKOMUTESMHU OTPAHUYECHHON €MKOCTH. 3aMKHYyTas dKcroHeHuanbHas CeMO.

31. Metonsl ¢opmupoBaHus CiydailHbIX uyuced. DopMHpOBaHHE pPABHOMEPHO pacHpeienEHHbBIX
CIly4alHbIX BenuduH. IIpoBepka reHeparopoB paBHOMEPHO pPACIpPEAEIEHHBIX IICEBIOCIY4alHbIX
YHCEIL.

32. CocraB cuctembl UMHUTaIMOHHOTO MozeupoBanus GPSS World. DnemenTts s3p1ka GPSS World.
33. O6bexts GPSS-monenu. Cocras u ctpykrypa GPSS-monenn.

34. 3amyck mpouecca MoaenupoBaHus. TpanzakTel. MopensHoe Bpems. Cnucku. 3aBeplieHHE
MOJIEJUPOBAHUSI.

35. CucremHble 4ncnoBbIe aTpUOyThl. BCTpOCHHBIE BEPOSTHOCTHBIE paclpeesieHusl.

36. Omeparopst 6mokoB GPSS World. Komanner GPSS World.

O6pa3err rK3aMEHAIMOHHOTO OMIIeTa:

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICIHIEI'O OBPA30OBAHMUA
«BAIIKUPCKHUA T'OCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UTHOOPMAILMOHHBIX TEXHOJIOT U
KA®EJPA HTHOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOI
MATEMATHUKHN

IK3aMeHANOHHBIN 0njieT Nel
1o Kypcy «MMuTauMoHHOEe MOJAEJTUPOBAHME»
(2020-2021 y.r.)

1. [TonsiTrie 1 cIOCOOBI 3aJaHUSI 3aKOHA pacTpeieNieHUs CIIy9aiiHON BETUYMHBIL.

2. N3BecTHBI BEPOATHOCTH COCTOSTHUI Tpexy3noBoil 3amkHyToit CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3;
P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. Onpenenurp MTPOU3BOAUTECILHOCTH
CeMO, ecnu U3BECTHO, YTO KOI(DPUIIMEHT Mepeaayu MepBoro ysia (YeThIpeXKaHAIBHOTO) PaBEH 2,

a CpeIHsis ITUTENbHOCTh 00CTYKMBaHHUS 3asiBOK B 3TOM Yy3Jje paBHa 0,1 c.

[Ipenonasatenr Manamosa A.P. / /

3aB. xkadenpoit bonorHoB A.M. / /




[TepeBon onenku u3 100-6amipHON B 4eThIPeX0AUTBHYIO IPOU3BOIUTCS CISAYIOIINM 00pa3oM:
- otimaHO — oT 80 10 110 6ammoB (Bkitouas 10 moompuTenbHbIX 0aIoB);
- xopotio — ot 60 10 79 6aoB;
- YIAOBJIETBOPUTEILHO — OT 45 110 59 6aios;
- HEYJIOBJICTBOPUTEILHO — MEHee 45 0aJlioB.

Kpurepun onenku (B 6a/1ax) (ounas gpopma):

- 25-30 6a/1J10B BBICTaBIISIETCS CTYACHTY, €CJIM CTYACHT Jlaji TMOJHbIEe, pa3BepHYyThle OTBETHI Ha
BCE TEOPETUYECKHE BOIIPOCH OMiieTa, IpoAEMOHCTPUPOBAJ 3HaHUE (DYHKIIMOHATBHBIX BO3MOXKHOCTEH,
TEPMHHOJIOTHH, OCHOBHBIX 3yieMeHTOB. CTyneHT 0e3 3aTpylHEHUN OTBETHJI Ha BCE JOMOJHUTEIbHbIC
BOTIPOCHI.

- 17-24 6ann0B BBICTABIISIETCA CTYICHTY, €CIM CTYIEHT PAacKpbLI B OCHOBHOM TE€OPETUYECKUE
BOTIPOCHI, OJIHAKO JIOMYIIEHH HETOYHOCTH B ONPEACICHWU OCHOBHBIX MOHATUH. [Ipu orBere Ha
JIOTIOTHUTEIIbHBIE BOTPOCHI AOMYIIEHBI HEOOIbIINE HETOYHOCTH.

- 10-16 ©OamioB BBICTABISETCS CTYACHTY, €CJIM IPH OTBETC HA TCOPETUYECKUE BOIPOCHI
CTYJEHTOM JIOMYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OIUIMOOK B TOJIKOBAaHMHM OCHOBHBIX MOHATHI. Jloruka
¥ TIOJTHOTA OTBETA CTPANAIOT 3aMETHBIMH M3bsIHAMHU. 3aMETHBI IIPOOEbl B 3HAHUM OCHOBHBIX METOJIOB.
TeopeTrueckre BOMPOCH B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C MpoIyckamu Martepuana. Mmerorcs
NPUHIUIHAIBHBIE OIIMOKH B JIOTHKE MOCTPOSHHS OTBETA Ha BOTIPOC.

- 1-10 ©0annoB BBHICTABISAETCS CTYIEHTY, €CIM OTBET Ha TEOPETUYECKHE BOMPOCHI
CBHUJICTEIILCTBYET O HEMOHMMAHWU W KpailHEe HENOJHOM 3HAaHUM OCHOBHBIX IOHSITHH W METOOB.
CTyneHT He CMOT OTBETUTh HH Ha OJIMH JOMOJIHUTENBbHBII BOIIPOC.

IIxana oueHuBaHu (1715 3204HOI POPMBI 00yUeHH):

® «OTJINYHO)» BBICTABISETCS CTYIEHTY, €CJIM CTYIEHT JaJl MOJIHbIE, pa3BEpHYThIE OTBETHl HA BCE
TEOPETUYECKHE  BOMNPOCHl  Oumiera, MPOJEMOHCTPUPOBAN  3HaHUWE  (PYHKUIMOHAJIBHBIX
BO3MO>KHOCTEM, TEPMHUHOJIOTHMH, OCHOBHBIX JIEMEHTOB, YMEHUE IPHUMEHATh TEOPETHUECKUE
3HAHMS MIPU BBINOJIHEHUH MpakTUYecKuX 3aaaHuil. CTyneHT 0e3 3aTpyIHEHUN OTBETHUJ Ha BCE
JIOTIOJTHUTENbHBIE BOMpOChl. IlpakTuyeckas dwacTe paboThl (JabopaTopHble paboOTHl U
MMCbMEHHAs! KOHTPOJIbHAsl pab0Ta) BHITIOJHEHA MOJIHOCTHIO 0€3 HETOUYHOCTEH M OITHOOK;

® «XOpOIIO» BBICTABISIETCA CTYAEHTY, €CIM CTYJEHT PAacKpbUl B OCHOBHOM TEOPETHYECKHE
BOIIPOCKHI, OJHAKO AOMYIICHBI HCTOYHOCTHU B ONIPCACICHUN OCHOBHBIX TTIOHSITHIH. HpI/I OTBETC Ha
JIOTIOJTHUTEIbHBIE  BONPOCH  JOMYIIEHbl HeOoiblIMe HeToyHocTH. Ilpu  BbImonHeHUH
MPAKTUYECKON 4acTH pabOoThI TOMYIIEHbl HECYIIIECTBEHHbIE OLITHOKHY;

®  (YIOBJETBOPUTEILHO» BBICTABIIAETCS CTYJEHTY, €CIIU MPU OTBETE Ha TEOPETUUYECKHE BOIIPOCHI
CTYZCHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHUM OCHOBHBIX MOHSTHI.
Jlornka m TOJIHOTa OTBETAa CTpagaroT 3aMCTHBIMU HU3bSIHAMU. 3aMeTHBI HpO6€J’ILI B 3HAHUHU
OCHOBHBIX Me€TOAOB. Teopernyeckue BOIPOCHI B IEJIOM H3JIOKEHBl JOCTaTOYHO, HO C
IMPOIMyCKaMH1 MaTepuala. Nmerotcsa MPUHOUITNATIBHBIC OIINOKH B JIOTUKE MMOCTPOCHUA OTBETA HA
Borpoc. CTyAEHT He pel 3ajauy WK IpU PELIeHNH JTOMYyIEeHbl TpyOble OIHOKHY;

® (HEY/IOBJETBOPUTENIbHO» BBICTABIIAETCS CTYIEHTY, €CIM OTBET HAa TEOPETHYECKHE BOIPOCHI
CBHUACTCIIBCTBYET O HCIIOHUMAHWHA U KpaﬁHe HEMOIHOM 3HAHWH OCHOBHBIX MOHSITHH U METOI0B.
OOHapyXMBaeTCsl OTCYTCTBUE HABBIKOB MIPUMEHEHHUSI TEOPETUYECKUX 3HAHUM NP BBITOJIHEHUN
npakTH4ecKux 3afganuil. CTyIeHT He CMOT OTBETUTh HHU Ha OJIMH JIOTIOJIHUTEIBHBIN BOMPOC.



Oopa3uywl 1adopamopusix padom:
JlabopaTopnasi padora Ne 1
«OcHoBHbIe onepaTopbl U komanasl CUM GPSS Worldy»

3anaua 1. [{ns 3agannoit GPSS-monenu:
1) HapucoBaTh M MOJPOOHO OIMKMCATh MOJENH MCCIEAYEMO CUCTEMBI C YKa3aHHEM BCEX CTPYKTYpHO-
(YHKIIMOHAJIBHBIX M HATPY30YHBIX MAPAMETPOB, TAKUX KaK:

® KOJMYECTBO Y3JIOB U OOCITY>KMBAIOIIUX MPHOOPOB B y31ax;

e CEMKOCTH HaKOMNUTEJICH;

® BEpOSITHOCTH MEpPEe/Iayu 3asBOK MEXY y3JIaMH U 3aHATUS PUOOPOB B y3JaX;

® BPEMCHHbI€ HMHTEPBAJbl M 3aKOHBI UX pacHpeAcsieHus I BXOJAIIUX IMOTOKOB 3asBOK M
JUTUTETLHOCTEN 00CITy)KMBaHUs 3asBOK B TPHOOpax;

2) MOSICHUTD, KOT/a (110 KaKOMY YCJIOBHIO) 3aBEPIIUTCS MOJICIUPOBAHUE;

3) ompenenuTh, HE TeperpykeHa U cuctema (C HEoOXOIUMBIMH OOOCHOBAaHUSIMHU, pacueTaMu u
MOSICHEHUSIMH); €CJIM CHUCTEMa TMeperpy’keHa, TO IMYyTeM MHUHUMAJIbHBIX HW3MEHEHUH B MOJEIHU
HE00X0IUMO N30aBUTHCS OT MEPETPY3KHU;

4) paccuuTaTh CpeHEE YUCIIO 3asBOK, KOTOPBIE IPOMAYT U€pe3 CUCTEMY 3a BPEMsI MOJIEIIMPOBAHMUS.

GPSS-mopeas 1:
GENERATE 20,10
SEIZE DIC
ADVANCE 10.5
RELEASE DIC
TERMINATE
GENERATE 100000
TERMINATE 1
START 10

Kpurepuu ouenku (B 0a/1ax):
3a otuér no naboparopHoii padore Nel
- 7 6annoB BBICTABISETCS CTYACHTY, €CIIM MPAKTUYECKasi 4acTh pabOThI BHIITOJHEHA MMOTHOCTHIO

0e3 HeTouHOCcTel 1 ommoOok; CTyneHT 6e3 3aTpyIHEeHUH BBIMOTHUI BCE TOTIOTHUTENbHBIEC 3aaHNUS,

- 5 0aIoB BBICTABISETCS CTYACHTY, €CIIU MPAKTHUECKas 4acTh paOOThI BHITIOJHEHA MOTHOCTHIO
0e3 HEeTOYHOCTEW W OUIMOOK, a TPU BBIIOJHEHUHU JOMOJHUTEIBHBIX 3aJaHUil JOMYIIEHbl HEOOIbITHE
HETOYHOCTH,

- 3 Oamna BBICTaBISIETCS CTYACHTY, €CJIM IIpU BBIIIOJIHCHUHN HpaKTHqCCKOﬁ qaCTHu pa60TBI
JOMYIICHBI HECYHICCTBCHHBIC OI_I_II/I6KI/I; WM BBIIIOJJHCHO TOJIBKO OCHOBHO€ 3aJaHHUC, HO oe3

OIIMOOK M HETOYHOCTEH.

JlaGopaTopHasi padora Ne 2

Hccneoosanue pabomol cucmembl MAcco8020 0OCIYHCUBAHUS CPEOCMEAMU UMUMAYUOHHO2O0
MOOenUpo8anusl



Lenv pabomul: aHAN3 PE3yIBTATOB UMHUTAIIMOHHOTO MoAenupoBanus B CMO.
MeToanyeckue peKkoOMeHAalUN K J1a00paTOpPHOIi padoTe

N3yunte  OCHOBBI  AMCKPETHO-cOOBITMIHOrO  MoxenupoBanuss CMO.  IIposenute
MOJICJIMPOBAaHUE OJHOKAaHAIBHBIX M MHOTrokaHaidbHbIX CMO. OCHOBHbBIE XapaKTEPUCTHKH pPabOTHI
OJHOKaHAIbHOM M MHOrokaHaiabHoH CMO. IIpoBeauTe MoAeNMpOBaHUWE HENPEPBIBHBIX CIIyYaHHBIX
BennuuH (1. 1.5). [IpoBeaute mMonenupoBaHUe SKCIOHEHIIMATBLHOTO U HOPMAJIbHOTO pacHpeesIeHUs
cinydaifHOM BenuuuHbl. [IpoBeauTe MoAenUpOBaHHWE BEPOSITHOCTHBIX (YHKIUI pacrpenencHus B
GPSS/W. Ompenenure ¢ynkmuu B GPSS/W. Hcnonesyiite gynkuuio B 6mokax GENERATE u
ADVANCE. [IlpoBeppTe MOJAEIMPOBAHUE OJHOKAHAIBHBIX W MHO-TOKAHAJIbHBIX YCTPOMCTB
cpeactBamu s3bika GPSS/W. brnoku SEIZE u RELEASE, ENTER u LEAVE. ITapamerps! TpaH3akTa.
W3mennte 3naueHus napamerpoB — 0ok ASSIGN. O3nakombTech ¢ paboroit omeparopa GPSS/W
TRANSFER. Beibeputre HeoOxoaumblii pexkum padotsl omeparopa TRANSFER nns moctpoenus
Bameld momenu. CoOepute naHHble cratuCTUKH 00 oxumanun — Onokn QUEUE u DEPART.
OcymectBute cOOp CTaHIAPTHOM CTAaTUCTUKU MO MpubopamM (OJHOKAHAIBHBIM YyCTPOWCTBaM),
ouepesisiM U MHOTOKaHAJIbHBIM YCTPONCTBaM.

BapuaHThI HHAUBUAYAJIBHBIX 3aJaHUI

1. HeOonb11oil mpoOBONBCTBEHHBIM Mara3uH COCTOUT M3 3-X NPUJIABKOB M OJIHOM Kacchl Ha
BbIXOZle M3 MarasuHa. [lokymarenu npuxoasT B MarasuH, BXOJHON IHOTOK HMMEET ITyaCCOHOBCKHI
XapakTep, MPUYEM CpEeJHEE 3HAUCHHE MHTEpBaja IPUXOJa COCTaBISET a ceKyHA. Boiing B marasus,
KaX/plii MoKynarenab OepeT KOP3WHKY M MOXKET OOOWTH OJMH WJIM HECKOJIBKO IMPUIIABKOB, OTOMpast
HPOAYKTHL. BeposTHOCTH 00X01a KOHKpeTHOrO npriaaBka b. Bpems, TpeOyemoe s 00xo/1a npuiaBka
C, U YHUCJIO TOKYNOK, BbIOpaHHbIX y mpuiaBka d. Ilocie Toro kak ToBap OTOOpaH, MOKyMaTeilb
CTaHOBMTCS B KOHEI[ OYEPEU K Kacce. YK€ CTOSI B OUEPEH, IOKYIATENb MOXKET 3aX0TETh CEINATh €I
€ MOKynkd. Bpemst oOcimyXuMBaHMsS TMOKyNaredass B Kacce NPONOPLUUOHAIBHO YHCITY CHETaHHBIX
NIOKYIIOK, Ha OJHY TOKYNKY yXoauT f cekyHnmbl mpoBepku. [lociie ormiaTel MPOJYKTOB MOKYIIATENh
OCTaBJISI€T KOP3UHKY U YXOJUT.

[TocTpoiiTe Mozenb, OMMCHIBAIOIIYIO MPOLECC MOKYINOK B IPOJOBOJIBCTBEHHOM MarasuHe.
[IpoBenuTe MoJenupoBaHHE §-4yacOBOTrO pabodyero JHS U ONpeleNuTe Harpy3ky Kaccupa u
MaKkCUMaJbHYIO JJIMHY OYEpEeau Iepel KaccoW. 3Has, 4YTO 4YHCIO KOP3MHOK HE OrpaHHuEHO,
ONpEACINTE MAKCUMAJIBHOE UHUCIO KOP3MHOK, HaXOASIIMXCS Yy TMOKyHaTeled OJHOBPEMEHHO.
BapuanTsl 3ajanuii npuBeieHb! B Ta0IM1IE:

Ne Bapuanra a b c d e f
1 75 0,75 12460 3+1 2+1 3
2 78 0,80 12440 442 3+1 4
3 80 0,85 13+£50 3+2 2+1 5
4 85 0,70  145+45 4+1 3+1 3
5 70 0,77  125+35 542 2+1 4
6 75 0,85 120+40 4+1 2+1 5
7 78 0,70 130+50 542 3+1 3
8 80 0,77 125435 3+1 2+1 4



9 85 0,75  120+60 4+2 3+1 5
10 70 0,80  145+45 342 2+1 3

2. VHpOpMalMOHHBIA LEHTP pacmojaraer 3 CcTelakaMd C pa3IudHOW JIUTepaTypoi
(kHUTaMHU, OpoIlIopamMu, JOKYMEHTaIe u 1.1.). [lpuxon moceTuteneil IMeeT 3KCIIOHCHIINATbHBIN
XapakTep C MHTEPBAIOM a MHUHYT. Kaxplii moceTutenb MOKeT OOOWTH OJWH WM HECKOJIBKO
CTeJlIaXkel, oTOupast HeOOXOIUMYIO eMy JIUTepaTypy. BepoaTHOCTh 00X0/1a KOHKPETHOTO CTellIaxa
b, Bpemsi, Tpedyemoe a1t ero 06xo/a C, YUCII0 OTOOPAHHOM JIUTepaTypsl y JaHHOro creviaka d. Ha
BBIXOJ/I€ MPOUCXOJUT PETUCTpalUsl BEIOpAaHHOW MoceTutTesneM JuTeparypbl. OHa MpONnopLHHOHAIbHA
YHCITy BRIOPAHHOW JTUTEPATyphl M COCTABISAET e cek. Ha | kuury. Ilpu oxumanum cBoed odepenu
perucTpaiuu Jr00i MoceTUTEIh MOXKET Mmoaooparh emie f uHTEpecyomux ero oporrop. Bpems
00xo0Jla cTeTaXel M KOJMYECTBO OTOOPAHHOW JIMTEPATYpPhl MOMYMHCHBI PAaBHOMEPHOMY 3aKOHY
pactipenenenus. [locTpoiiTe MoJeab, ONMUCHIBAIONIYIO JaHHBIA MPOIECC MpPU 6-4acOBOM PEKUME
paboThI U oNpeAenuTe MAaKCUMANIBHYIO JUIMHY OYEPeIH AJIsl PETUCTPALliU, HArPY3Ky perucrparopa u
MaKCUMajJbHOE KOJMYECTBO TMOCETUTENEH, HaXOASAIUXCI B  HUHYOPMAIIMOHHOM  LEHTpE
OJIHOBPEMEHHO.

Ne Bapuanra a b c d e f

1 60 0,65 12560 4+1 10 2+1
2 65 0,60 130+40 3+2 15 3+1
3 70 0,70  140+40 442 20 2+1
4 80 0,75  155+35 3+1 25 3+1
5 90 0,80  135+35 542 30 2+1
6 70 0,60  125+60 4+1 10 3+1
7 80 0,70  130+40 32 15 2+1
8 90 0,75  140+40 3+1 20 3+1
9 60 0,80  155+35 542 25 2+1

[EY
o

65 0,65 135435 4+2 30 3+1

JlonoJIHUTe/ILHBbIE 3aIaHNsl K J1a0opaTOpHOii padoTe
Hcnonb3ys CTaTUCTUKY Ballero MHAMBUYaIbHOIO 3aIaHU:
1. IloncunraiiTe, Kakas 4acTh MOKyHaTeled (IIOCETUTENEH) chenana MOKYNKU y HEPBOrO
npuiaBka (BbIOpaa KHUTH Y IEPBOTO CTEIIAXa);
2. BeimonuuTe 1. 1 A5 BTOpOro npuiiaBka (creiiaxa);
3. IloacuuTaiiTe, cKOJIBKO MOKYIaTenel (IMoceTuTesneil) HaxoAuIoCh y IEPBOro, BTOPOro U
TPETHETO MPUIIABKOB (CTEJJIAXKEH) COOTBETCTBEHHO B MOMEHT 3aBEPIICHUS MOICTUPOBAHUS.

Onucanue MCTOAMKH OLICHHUBAHUA:

Kpurepun onenkn (B 6ajiax):

- 12 GannoB BBHICTABIISAETCS CTYACHTY, €CJIM MPAKTHYECKast 4YaCTh PaOOTHI BBHITIOJIHEHA MTOJTHOCTHIO

6e3 HeTouHOCTeH 1 obok; CTyeHT 0e3 3aTpyIHEHUH BBIMOIHUI BCE JOTOTHUTENbHbIC 3aJaHNS;



- 9 GaJIJIOB BBICTABIISETCS CTYICHTY, €CJIM MPAKTHYECKash 4acTh paOOThI BBHIITOJTHEHA MOTHOCTHIO
0e3 HEeTOYHOCTEW W OMMOOK, a TPU BBIMIOJHEHUH JOMOJHUTEIBHBIX 3aJaHUi JOMYyIIEHBl HEOOIbITHE
HETOYHOCTH;

- 5 0a/utoB BBICTABIISICTCS CTYACHTY, €CIM TPH BBITIOJHCHHH MPAKTUYECKONH YacTH paboThI
JIOTYIIIEHbI HECYIICCTBEHHBIE ONTUOKH; WM BBIMOJIHEHO TOJBKO OCHOBHOE 3aJaHue, HO 06€3 OMMOOK U
HETOYHOCTEH;

- 3 Oamna BBICTABIIIETCI CTYACHTY, €CJIM IIpHU PCHICHUHN 3aJaHHs JOIIYIICHBI HEC3HAYHUTCIBHBIC
OH_II/I6KI/I, u 06Hapy>KI/IBaeTC${ OTCYTCTBHEC HAaBBIKOB IIPHUMCHCHUA TCOPECTUUCCKUX 3HAHUM Ipu
BBITIOJIHCHHHU ITPAKTHYCCKUX 3a,[[aHHfI.

JlaGopaTopHas padora Ne 3

I'pynnoBbie TBOpYecKkne 3a1aHus (IPOEKTHI):

3aoanue Nel. B OankoBckuil oduc oOpamarorcs knueHtel. Oduc mnpeacrasnser coboit
ABTOMATH3UPOBAHHBIN ITyHKT 00CITYKMBaHUs, B KOTOPOM YCTaHOBIIEH OaHKoMaTt. KITMeHT MOKET CHATh
JIeHbI'M B OaHKOMaTe, JIMOO MOMYyYUTh KOHCYIBTAIUIO Y pab0THUKOB Oanka. [lepBblif kaHall — ouepenn
KJIIMEHTOB K 0aHKOMATy, a BTOPOM KaHall — ouepe/lb K KOHCYJAbTaHTaM (uiu kaccupam). KommuectBo
KOHCYJIbTAHTOB PaBHO 4YeThipeM. baHkoMaT 00CTyXKMBaeT OJHOBPEMEHHO OJHOTO KiHeHTa. KiueHTh
npuOBIBAIOT ¢ MHTEHCUBHOCTHIO A=0,87. OmHOBpeMeHHO B oduce MOXKET HaXOAWThCs He Ooiee 15
KiueHToB. UWHTepBanm BpemMeHM paboThl OaHKOMaTa TMOJYMUHSIETCS TPEYrOJIbHOMY  3aKOHY
pacnpenenenus ¢ mapamerpamu xmin=0.5, xmax=1,3 npeamnodrurenpbHOe 3HaYCHHE 1.

3ananus: a) [loctpoiiTe rucTrorpaMmy pacnpesieieHuss BPeMEHHM B TOUYKE OOCITY)KHBaHUS KIUEHTOB
O6ankomarom. ©0) I[locTpoiiTe THCTOrpamMMy paclpeiesieHus] BpPeMEHU OOCTy>KUBaHUSI KIHWEHTOB
KOHCYJbTaHTaMHU OaHKa. B) YBEIMYbTE€ B MOJEIU YHCIO KOHCYIBTAaHTOB 1O MSTH, MPOTECTHPYWUTE
CO3/aHHYIO MOJieNb. (2)

Onucanue MCTOJUKHN OLICHHWBAHHA:

Kputepumn onenku (B 6aj1ax):
3a oTuéT no aboparopHoii pabore Ne3
- 15 GanioB BBICTABIISIETCS CTYIEHTY, €CJIM HET 3aMEYaHUM;

- 10 GayIIoB BBICTABIISICTCS CTYICHTY, €CJIH HUMEIOTCS HeCYIIECTBEHHBIC 3aMECUaHUS,

- 5 0aJI0B BBICTABIISETCS CTYACHTY, €CIIU B 1I€JIOM MOJIy4YeHbl BEPHbIE PE3YIbTaThl, HO UMEIOTCS
CYILLIECTBEHHBIE 3aMEUYaHUSI.

3agaHus AJ1s1 KOHTPOJIbHOM padoThl

Onucanue KOHTPOJIbHOW PaOOTHI:

KonTponbHas paboTa sIBISIETCS OIIEHOYHBIM CPEJICTBOM ISl HEKOTOPBIX ATAlOB OCBOCHUS
KOMIIETCHITNH.
Tunoevie éapuanmovt KOHMPOJILHBLIX pabom:

Bapuant Ne (k/p Nel)



1. JluckpeTHas ciy4aiiHas BeIUYUHA X 3anana sakoHOM pacrnpeneneHus: BEpOATHOCTEM:

X 4 5 6 7 8
JZ 0,10 0,35 a 0,10 b

Torna 3HaveHust a u b MOTyT OBITH paBHBHI ...
A) @ =0.20, b=0.25

B) 4~ 0,30, b=0.25

)= 0.10, b=0.15

mae- 0,45, b=0.10

2. HenpepbiBHast CllydaifHasi BEIMYMHA <L 3a/aHA INIOTHOCTBEO PACIIPE/ICICHIUS BEPOSTHOCTEH:

0 mpu x£0,
f6)={Z mpu 0<x 27
X)=¢{— mpu 0=x<7,
) 49“]3 :

0 opu x=7.

Torpa ee AUCIICPCHA paBHA ...

49 833 119 196
A) 18 B) 18 ®) 6 hiy) 9
3. HenpepriBHas citydaiiHasi BeIHYMHA X sajana (GyHKIMEN pacpe/iesieHus: BEpOSITHOCTEMH:
0 mmx=0,

3
Flx)= .:_6 mpi 0 < x < 6,
1 mpH x=6.

Torma BEPOATHOCTDH P[4 <X< T) paBHa ...

3 11 4
A)? p) 12 c) ° )

Omnucanue MCETOJHUKH OLICHUBAHUWA:

k| =

Kpumepuu oyenku:

- 6_0annoe svicmasnsiemcsi cmyoenmy, eciu cmyoeHm Odjl NOJHble, PA36epHymbvle 0meemvl Ha
6ce  meopemuyecKkue  GONPOCHL  Oulema,  NPOOEMOHCMPUPOBAL  3HAHUE — (DYHKYUOHALHBIX
B03MOACHOCTEL, MEPMUHONO2UU, OCHOBHBIX DJIEMEHMO8, YMeHUe NPUMEHIMb MeopemuiecKue 3HaAHUus
npu  8blnONHeHUu npakmuyeckux 3aoanutl. Cmydenm 0e3 3ampyoOHeHull omeemusl HaA Bce
odononnumenvhvle 6onpocwl. [Ipakmuueckas uacmes pabomovl 8bINOIHEHA NOTHOCMbIO Oe3 HemoYHOCmell
U OWUOOK,

- 5 dannoe svicmasnsiemcs cmyoewmy, eciu CmyOeHm pPACKpbll 6 OCHOBHOM MmeopemuiecKue
BONPOCHI, OOHAKO OONYWEHbl HEMOYHOCMU 6 OnpedeleHuu OCHO8HbIX nousmutl. Ilpu omeeme Ha
00noHUmMeNbHble 80NPOCHl OONYuUleHsvl Hebonvuiue HemounHocmu. [lpu evinonneHuu npaxkmuyeckou
yacmu pabomol OONYueHsbl HeCywecmeeHHble OUUOKU,

- 3 fanna evicmasgiiemcs cmyoeHmy, eciu Hpu omeeme HA meopemuiecKue B0NpoChl
CMYOenmom OONYUeHO HECKOTILKO CYUIeCMBEHHBIX OUUOOK 8 MOAKOBAHUU OCHOBHBIX nousmuil. Jloeuka
U nonHoma omeema cmpaoarm 3aMemHbLIMU U3bAHAMU. 3amemHbl npobeibl 8 3HAHUU OCHOBHBIX
Memo00s. Teopemuueckue 80npocyl 8 YoM UZLONCEHbI OOCMAMOUHO, HO C NPONYCKAMU MAMepuald.



Hmeromes npunyunuanvhvie owubKU 6 102uke nocmpoenus omgeema Ha eonpoc. CmyoeHm He peuiun
3a0a4y Ui npu peuteHuu OonyujeHvl epyovie oumuoKu,

Bapuant Ne (x/p Ne 2)

1. TloHsATHE UHTEHCHUBHOCTH MOTOKA M €€ pa3MepHOCTh. UTO XapaKTepu3yeT BeJMYMHA OoOpaTHas
WHTEHCUBHOCTH?

2. Yro Takoe "Mpou3BOIUTENHHOCTD 3aMKHYTOH CeMO"?

3. MHTeHCHBHOCTH MOCTYIUIEHUS U oOCIykuBaHus 3a1sBOK B CMO COOTBETCTBEHHO paBHHBI 4 U 5
3as1BOK B CEKyHy. OnpeaenuTs cpeaHee BpeMs MpeObIBaHMs 3asBOK B CUCTEME, €CITH H3BECTHO,
YTO CpPEeAHs JJIMHA OYepe I paBHA 6.

4. B OJIHOKaHaIbHYIO CHUCTEMY OOCIYXHUBaHUS IOCTYNAalOT 3asiBKM JIBYX KJIACCOB C
uHTeHCUBHOCTAMU 0,5 w 2 3agBku B CeKyHAy. VHTEHCHUBHOCTM HUX OOCTYXHBaHHS
COOTBETCTBEHHO paBHbI 5 u 1,25 3asBok B cexkyHay. Uemy Oyaer paBHO Bpems MpeObIBaHUS
3agBOK 2-TO KJIacca, €CIM MHTEHCHBHOCTh UX TMOCTYIUICHHS yBENIWYUTCS B 1Ba pa3a? Uemy
Oyner paBHO BpeMmsi NpeObIBaHHs 3asiBOK 2-T0 KJacca, €CIM IPH TEeX K€ YCIOBHIX
WHTEHCUBHOCTb UX OOCTY>KMBAHUS YBEJIMUUTCSA B JIBa pa3a?

5. Jlate gu3udeckoe TOIKOBaHUE 3HaUYeHUs Kodduimenta nepenaun y3ia CeMO, paBHoe: a) 4;
0) 0,4.

6. B pasomknyryro CeMO mocTynaroT 3asiBKM C MHTEPBAIOM 5 cekyHI. Bpems mpeObiBaHUS
3asBOK B CETH paBHO 15 cekyHa. OnpenenuTs CpeiHee YUCIIO 3asiBOK B CETH U MHTEHCUBHOCTh
BBIXO/JISILETO U3 CETH MOTOKA 3asIBOK.

7. VI3BecTHBI BEpOSTHOCTU COCTOSHUU ABYXYy3noBoi 3amknyToi CeMO: P(0,4)=0,1; P(1,3)=0,4;
P(2,2)=0,2; P(3,1)=0,1; P(4,0)=0,2, tme coctosaue (il, i2) 3amaer 4YHCIO 3asiBOK B
O/IHOKaHAJIBHOM y371€ | U TpeXKaHaJIbHOM Yy3J€ COOTBETCTBEHHO. ONpenennuTh CpeIHee YUCIIO
3as1B0K B CeMO, HaxOomsIHUXCS B COCTOSHUU OKHUTAHUS.

Onucanue METOAMKH OLICHUBAHUA:

Kpurepuu onenku:

- 7 6aJsIoB BBICTABIISIETCS CTYACHTY, €CITU CTYACHT JaJl MOJIHbIE, pa3BEPHYTHIC OTBETHI HAa BCE
TEOPETUYECKHE BOMIPOCKHI OMiIeTa, MPOAEMOHCTPUPOBAN 3HAHUE (PYHKIIMOHATBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHSTh TEOPETUUECKUE 3HAHUS TIPU BBINOTHEHUN
npakTUudeckux 3amannii. CTyneHT 0e3 3aTpyAHEHUH OTBETHII Ha BCE JIOTIOJHUTEIBHBIE BOTIPOCHI.
[IpakTrueckas 9acTh pabOTHI BHITIOJHEHA MOJTHOCTHIO 0€3 HETOUHOCTEH M OITHOOK;

- 5 GaJIJIOB BBICTABJISETCS CTY/ICHTY, €CJIA CTYACHT PACKPBUT B OCHOBHOM TE€OPETHUUECKHE BOTIPOCHI,
OJTHAKO JIOMYIIIEHBI HETOYHOCTHU B OTPE/ICTICHUN OCHOBHBIX MOHATHH. [Ip1 0TBETE HA AOTIOTHUTEIBHBIC
BOMPOCHI JOMYIIEHbI HEOObIITNEe HETOUHOCTH. [Ipy BRITOTHEHUH MPAKTUYECKOM YacTh paboThl
JIOTIYIIIEHbI HECYIIECTBEHHBIE OIIMOKH;

- 3 Oajia BBICTABIISIETCS CTYACHTY, €CIIU MPU OTBETE HA TEOPETHUUYECKUE BOTIPOCHI CTYJCHTOM
JIOTTYIIIEHO HECKOJBKO CYIIIECTBEHHBIX OIMIMOOK B TOJTKOBAHUU OCHOBHBIX MOHATHH. JIornka u momHoTa
OTBETAa CTPAJAIOT 3aMETHBIMU U3bSHAMU. 3aMETHBI ITPOOEIIbI B 3HAHUM OCHOBHBIX METO/IOB.
TeopeTtrueckre BOMPOCH! B LIEIOM H3JI0KEHBI JJOCTaTOYHO, HO € IIpOITyckamMu Marepuaina. Mimerorcs



MPUHILIMITAAIbHBIE OIIMOKYU B JIOTHKE MOCTPOEHUS OTBeTa Ha Bonpoc. CTyIEHT He pelni 3a7ady Uiu
IIPU PELICHUH JIOMYIIEHBI TPyOblie OIIHOKH.

IIpumepsl 3a7aHui B cCOCTaBe KOHTPOJILHOM padoThl Ne 3:
1. Ha aBrozampaBouHoil cranuuu (A3C) mmeeTcss ABE KOJIOHKH: OJHA IS 3alpaBKU JIETKOBBIX
aBTOMOOWIIEH OCH3MHOM W JIpyTras IJisi 3allpaBKU TPY30BBIX aBTOMOOMJIEH AM3eIbHBIM TOIUIMBOM. Ha
CTaHIIMIO TPUOBIBAIOT aBTOMOOMIIN CO CPEAHUM MHTEPBAIOM MEXy MOMEHTaMu npuObiTus 10 MUHYT,
puuéM JIETKOBbIE aBTOMOOWIIN MPUOBIBAIOT B 4 pa3a yalie, 4eM Ipy30Bble. Bpems 3anpaBKu JIETKOBBIX
aBTOMOOWJICH B CpETHEM COCTaBJIsIET X MUHYT, a TPY30BbIX — B JiBa pa3a Ooubmie. [lepen A3C umeercs
IUIoHIa/IKa AN OKHMJIaHUS MPUOBIBAIOIIUX aBTOMOOWIIEH, HAa KOTOPOM MOTYT pPa3MeCTUThCS OJUH
Ipy30BOM WK JBa JIETKOBBIX aBTOoMOOWIA. Ecnu minomaaka 3ansara, To aBromoommu nokuaatotT A3C He
3anpaBuBIUCh. 1) CdopmMyanpoBaTh NPEANONOKEHUS M JONYIICHUS, IMPH KOTOPBIX MPOIECC
(GyHKIIMOHUPOBaHUSI OEH303aIpPaBOYHON CTAaHIIMM MOKHO paccMaTpuBaTh KaK MAapKOBCKHUH. 2)
HapucoBate u moapoOGHO omucaTh MOJENb B TEPMHHAX TEOPUHM MACCOBOTO OOCIYyKUBaHUS. 3)
BBITIOTHUTE KOJMPOBAHNWE W HAPHUCOBATH Pa3MEUYCHHBIN rpad Mepexo0B MapKOBCKOTO mporecca. 4)
CdopmynupoBaTh TpeOOBaHUS, MPU KOTOPHIX MApKOBCKHUIl mpoiecc OyIeT obiagarh SProgndecKuM
CBOWCTBOM.
2. B Myxckoil mapukMaxepckoil paboraer omuH mactep. CpenHuil MHTEpBal MEXKAY MOMEHTaMU
NpUXoJia KIUEHTOB cocTaBisieT X MHUHYT. Kaxnaplii KIMEHT NpOCUT CHayaja MOOpUTh, a 3aTeM
NoCTpUYb. MacTep TpaTUT Ha KaXAYI0 U3 ATHX ONEepaluil caydailHoe BpeMs cO CpeIHUM 3HaueHuem Y
MUHYT.
B napuxkmaxepckoil mmeercs OJHO Kpecio g OXUAAHMUS. Eciam Kpecio 3aHsTo, TO O4YepeIHOM
NPUIICAIINNA KIUEHT YXOAWT U3 TNapuKMaxepckol He obOcmyxeHHbM. 1) CdopmynupoBath
NPEANONI0KEHU U JONMYIIEHUs, IPH KOTOPBIX Mpolecc (pyHKIIMOHUPOBAHHS MApUKMaXEPCKOW MOXKHO
paccMaTpuBaTh KaK MapKOBCKHUI.
2) HapucoBaTh 1 oJIpoOHO ONHUCATh MOJIENb B TEPMHUHAX TEOPHUH MAaCCOBOT0 OOCITYKHBAHHUS.
3) BoInoaHUTH KOAMPOBAHUE MAPKOBCKOI'O MpoIIecca.
4) HapucoBatb pa3MedeHHbIH rpad nepexo 0B MApKOBCKOIO IIpolecca.
5) Beinucarb cucteMy ypaBHEHUH AJIsl ONIpEeAETICHUS BEPOSTHOCTEN COCTOSIHUIMA.
6) CdopmynupoBarh TpeOOBaHUS, TPHU KOTOPHIX MAPKOBCKHMM TPOIECC O00JATAeT AProAHYECKUM
CBOMCTBOM.

3. 3agan ¢pparment GPSS-monenu:
GENERATE 20, 10

SEIZE DIC

ADVANCE 10.5

RELEASE DIC

TERMINATE

GENERATE 100000
TERMINATE 1

START 10



A) HapucoBaTh 1 mogpoOHO OnucaTh MOJACIH UCCIICyEMOI CHCTEMBI (C yKa3aHUEM BCEX MapaMeTpPOB).
b) Ilosicuutb, Korza (1o KakoMy YCJIOBHUIO) 3aBEPIIUTCS MOJIEIUPOBAHUE.

B) Omnpenenuts, cymecTByeT JH CTAllMOHAPHBIA peXuM B cucTeMe (C  HEOOXOIUMBIMH
000CHOBaHMSAMH, PACUETAMHU U TOSICHEHUSMHU ).

I') Paccuurats cpeqHee Yucio 3asBOK, KOTOPBIE MPONIYT Yepe3 CHCTEMY 3a BpeMsl MOJICIIMPOBAHMUS.

4. 3anan ¢pparment GPSS-monenu:

(Hauano mooenu) (npoooicenue mooenu)
Met_kom STORAGE 5 Div_2 SEIZE 1

GENERATE 4.3,1.3 ADVANCE (Exponential(12,0,4))
Div_1 ENTER Met_kom RELEASE 1

ADVANCE 0.5 TRANSFER ,Div _1
LEAVE Met_kom GENERATE 100000
TRANSFER 750, ,Div _2 TERMINATE 2

TERMINATE START 10

A) HapucoBats 1 moapoOHO onucaTh MOJAEIb UCCIETyeMOI CUCTEMBI C YKa3aHUEM BCeX MapaMeTpOB.
b) [losicuutk, Koraa (10 KaKOMY yCJIOBHUIO) 3aBEPIIMTCS MOJCIHUPOBAHUE.

B) Omnpenenutb, cymecTByeT M CTallMOHAPHBIM peXUM B CHCTeME (C HEOOXOIUMBIMU
000CHOBAaHUSIMH, paCYETaMU U TIOSICHEHUSIMH ).

I') PaccuuTate cpeHee yncio 3asBOK, KOTOPBIE MIPOMIYT Yepe3 CUCTEMY 3a BpEeMs MOJICTTUPOBAHMUS.

Omnucanue MCETOJHUKH OLICHUBAHUWA:

Kpumepuu oyenku:

- 1_0bannos svicmasnsaemcs cmyoeHmy, eciu cmyoeHm 0ajl NoJiHble, Pa38epHymvle 0meemsvl Ha
6ce  meopemuyeckue  B0NPOCHL  Ounema,  NPOOEMOHCMPUPOBAL  3HAHUE  (DYHKYUOHATbHBIX
B03MOJCHOCMET, MEPMUHOLO2UU, OCHOBHBIX INEMEHMO8, YMEHUEe NPUMEHAMb MeopemuiecKue 3HaAHUs
npu  BLINOIHEeHUU npakmudeckux 3adanui. Cmyoenm 06e3 3ampyoOHeHUll oOmeemul Had 6ce
oononHumenvHvle 6onpocwl. Ilpaxmuueckas wacms pabomovl bINOIHEHA NOTHOCHbIO Oe3 HeMOoUHOCmell
U oumuboK;

- 5_fannoe svicmasnsiemcs cmyoewmy, eciu CmyOeHm pACKpbll 6 OCHOBHOM meopemuyecKue
B0NPOCHL, 0OHAKO OONYUjeHbl HEMOYHOCMU 8 OnpedeieHuu OCHOBHbIX nouamui. Ilpu omeeme Ha
OONONHUMENbHbIE 80NPOCHI OONYUjeHbl Heboabuue HemoyHocmu. IIpu 6vinoaHeHuu NpaKmuieckol
yacmu pabomusl 0ONYUeHbl HeCyujecmeenHble OUUOKLU,

- 3 banna evicmasngemcs CmMyoOeHmy, eclu Hpu omeeme HaA meopemuyecKue 60npocyl
CMyOeHmoM OONYWeHO HECKONbKO CYUECMBEHHbIX OWUOOK 8 MOIKOBAHUU OCHOBHbIX NOHAmMuULL. Jlocuka
U noiHoma omeema cmpaoalom 3aMEmHbIMU U3LAHAMU. 3amemuvl Npobenvl 6 3HAHUU OCHOBHBIX
Memo0os. TeopemuuecKkue 60NPoOCyl 8 YeIOM UZLOHCEHBL OOCMAMOYHO, HO C NPONYCKAMU MAMepuad.
Hmeromcesa npunyunuanvhvle owudOKY 8 102UKe nocmpoenus omeema Ha eéonpoc. Cmyoenm He peuiun
3a0a4y unu npu peutenuu 0onyujeHvl epyovie ouuoKu.



KoMmiekT TecToB

TectupoBanue ocymiectBisiercs B CucTeMe HEHTPAJM30BAHHOrO TecTupoBaHus baml'y
http://moodle.bashedu.ru/. llenp TecTUpOBaHUS — MPOBEPUTH NPHOOPETCHHBIC 3HAHUS, YMEHHS M
HABBIKHU, IPUOOPETEHHBIE B XO/I€ U3YUYCHHs NTUCUUIUTMHBL. CTYIEHTY MPEeAaraloTcs 1ecsTh BOIPOCOB C
BapHaHTaMU OTBETOB, CTE€HEPHUPOBAHHBIE CIyYaiiHBIM 00pa3oM.

Kpurtepuu onenku (B 6aj1ax):
- 10 GamioB BBICTABIISIETCS CTYJEHTY, €CJIU BBITIOJIHEHBI 10 3a1anmii;
- 9 OaJIJIOB BBICTABIISAETCS CTYJICHTY, €CJIA BBIITOJTHEHO 9 3a/IaHU;

- 1 6a BeICTaBIsETCS CTYACHTY, €CJIN BBIIIOJIHCHO 1 3aJaHucC.

TeMmbl 3cce
(pedepartoB, 10KJI20B, COOOIIEHMIT)
10 JTUCHUIIJIIMHEC I/Imumauuonnoe Modeﬂupoeanue
(HaumeHosanue OUCYUNIUHb)
Teuvi ped)epamoe.'

1. Mecto HMUTAUOHHOI'0 MOJCINPOBAHUA B COCTABC SKOHOMHNKO-MATECMATUICCKUX MECTOOOB.

2. MpIcneHHbIE U MAILIMHHBIE MOJIETN COLUAIBHO-DKOHOMUYECKUX CUCTEM.

3. ConnaibHO-3KOHOMHYECKHE MTPOLIECCHI KaK 00BEKThI MOIETUPOBAHUS.

4. CtpykTypa U Kiaccu(uKalnus IMUTAIIHOHHBIX MOJIENIEH.

5. OcHOBHBIE 3Tallbl IPOLIECCa UMUTALIMH.

6. Onpenienenne cUCTEMBI, TIOCTaHOBKA 3a/1a4M, (OPMYIMPOBAHUE MOJIEIH U OLIEHKA €€ aJleKBaTHOCTH.
7. DKCIEpUMEHTUPOBAaHUE C MCHOIb30BaHHMEM VM, MexaHu3M perinamMeHTaluH, WHTEPIpETalus U
peanuzanus pe3ysibTaToB.

8. OpraHu3alMOHHbIE ACTIEKTHl UMUTAIIMOHHOTO MO/IETTUPOBAHUSI.

9. OcHOBHBIE KOMIIOHEHTHI JUHAMHUECKON MUpOBOil Moaenu Doppectepa.

10. Konnermust «meTiasi oOpaTHOM CBSI3HY.

11. CtpykTypa MOJ€11 MUPOBOW CUCTEMBI.

12. KanoHMueCKass MOJIEIb NPEAIPUSATHUS.

13. MogenupoBaHue 3aTpat NpeANnpUsATHS.

14. MogenupoBaHue HATOTOO0I0KEHUSI.

15. Mcnonp3oBaHME UMUTALMOHHOTO MOJIEIIMPOBAHUS IS INIAHUPOBAHUS.

16. ConeprxaHue mporeccoB CTPATETHYECKOTO U TAKTUYECKOTO TIJIAHUPOBAHU .
17. OcHOBHBIE MOJIYJIM CHCTEMBI ITOJICPKKH IPUHATHS PELICHUM.

18. CymHocts cratuctrnueckoro M.

19. Meton Moute-Kap:o.

20. Unentugukaius 3aKoHa pacipeaeeHuUs.

21. Knaccudukanus cucrem MO.

22. CyurHocTh METO/1a SKCIIEPUMEHTAIILHON ONTHUMH3ALIUH.


http://moodle.bashedu.ru/

23. ®opMHUpOBAHUE KOHIIENTYAIbHON MOJEIH.

24. IlpuHUMIIBI BEIOOpA KPUTEPHUS ONTHMAIBHOCTH, pa3paboTKa alropuT™Ma ONTUMHU3AIMH.
25. OBpUCTUUYECKNE AITOPUTMBI ITOMCKA PELICHUH.

26. YipapieHUECKHEe UMUTAIMOHHBIE UTPBI, UX MPUPOJIA U CYITHOCTb.

27. CTpyKTypa U NOPSAOK pa3pabOTKU YIPABICHUECKUX UMUTAIMOHHBIX UTP.

IIpumepHbIe KPpUTEPHUU OLIEHKH:

- 6 6ann06 BHICTABISIETCA CTY/ICHTY, €CIIM PACKPBITa CYTh paCCMaTPUBAEMOI0 aClieKTa U MPUYMHA
€ro pacCMOTPEHHUS; OMUCAaHUE CYIIECTBYIOIIMX JJIsl TaHHOTO aclekTa MpodiieM U mpejjiaraeMble MyTu
UX pELIeHUs; JOKJIaJ] HMMEET IMPE3CHTALUIO; COONIIOICH periaMeHT MpH MPEJCTaBICHUU OKJIAna;
IpeJCTaBlIeHUe, a He YTEHHE MaTepHualla; MCIOIb30BaHbl HOPMATHUBHBIE, MOHOrpaduyecKkue u
NEPUOANYECKUE HMCTOYHUKHU JIMTEPATYypbl; UYETKOCTh IUKLUHU; IMPAaBUIBHOCTh U CBOEBPEMEHHOCTH
OTBETOB Ha BONPOCH; O(oOpmIIeHHE [O0KjJaza B COOTBETCTBUU C TpeOOBaHMSIMHM cAaya €ro
IIpEenoaBaTelo;

- 5 6an106 BHICTABIIACTCS CTYJICHTY, €CJIA HE BBITIOJIHEHO JII000€ M3 BHINICYKa3aHHBIX YCIOBUH;

- 3 banna BBICTABISETCS CTYIEHTY, €CIM HE BBINOJHEHBI JIOObIE TPU W3 BBINICYKa3aHHBIX
YCIIOBUU.

KypcoBasi padora (mpoekr) ""UMUTALIMOHHOE MOJI€JIMPOBAHUE ... ' (17151 OUHOM
(hopMbI 00yUeHHST)

KypcoBasi pabora siBIsieTCS OLIEHOYHBIM CPEICTBOM JIJISl BCEX ATAlOB OCBOEHHS KOMIIETEHIIMM
(s ouHoit (opMmbl oOyueHusi). Tema BbIOMpaeTcs CTYIEHTOM CaMOCTOSITEIbHO, YTBEP)KIAETCS Ha
3aceaHuM Kadeapsl.

Tematuka MoxeT ObITh BbIOpaHa Kak A mpoekToB B UT-cdepe, cBA3aHHBIX € Hay4HO-
HCCJIEIOBATENbCKON paboToi B paMKaxX KypCOBBIX pabOT MO APYTMM AMCLUMILIMHAM HaIlpaBJICHUS, TaK
U JUId TPaKTHYECKUX IPOEKTOB, CBS3aHHBIX C COLMAIBHOM cdepoil HMHTepecoB oOyuaromierocs,
BKJIIOYAsi COLIMAJIbHO-KYJIbTYPHbIE, OU3HEC IPOEKTHI U CTapTaIlbl.

Pabora mpencraBnser  coOON BBIMOJHEHHE HHIUBUAYAJIHLHOIO TBOPUYECKOTO 3aJaHUs, C
00s3aTeNbHBIM HANKMCAHWEM IPOTPaMMHOrO MpojaykTa (¢ ucnons3oBanueM WT), odopmiienueM B
[IEYaTHOM BUJE MU €€ 3allUTOM Iepe] rPyIIoiu.

Kpumepuu oyeHku npu 3auyume Kypcoeoii pabomel

Orienka Ornucanue

BBICTABIIICTCS CTYACHTY, €CJIM CTYICHT Jlajl T[IOJIHOE, pAa3BEPHYTOE OIKCAaHUE BCEX
TEOPETHYECKUX ACTIEKTOB TEMBI U YKa3aHHBIX ATAloB pa3paboTKH, MPOAEMOHCTPUPOBAI 3HAHUE

5 (YHKIIMOHAIBHBIX BO3MOXHOCTEH, TEPMHHOJIOI'MH, OCHOBHBIX 3JICMEHTOB, YMEHHUE IMPHUMEHSAThH
«OTJIMYHO)» | TCOPETHUYECKUE 3HAHUSA TpU (OPMHUPOBAHWW M BBIMIOJHCHUH MPAKTUICCKON YacTH TEMEI.
CryneHT Oe3 3aTpyJHCHUIH OTBETHJ HA BCE JIOTOJHUTENBHBIC BONPOCHl. [IpakTrueckas 4acTh
PpaboThI BHIMIOTHEHA TIOJTHOCTHIO 0€3 HETOYHOCTEH U OIMUO0K;

4 BBICTaBIISICTCS CTYACHTY, €CIM CTYISHT Jlaj TOJHOE, Pa3BEpPHYTOE OMHCAHHE BCEX AacCIEKTOB
«XOpOILIO» | TEMBI, OJHAKO JOIMYIICHBI HETOYHOCTH B ONPCACICHHN OCHOBHBIX MOHsTHIL Ilpu oTBeTe Ha



http://wiki.vspu.ru/users/inspiration85/oit_inb2_2012/index#индивидуальный_проект_создание_тематического_сайта

JAONOJHUTCIILHBIC BOIIPOCHI JOIMYIICHBI HEOOJIBIITHE HETOYHOCTH.

3
«YIOBJIETBO
PUTENBHO»

BBICTAaBISIETCS  CTYJCHTY, €CIM CTYISHT Jall TIIOJHOE, pa3BepHyTOEe OIMCAaHHE BCEX
TEOPETHYECKUX M NPAKTHIECKUX aCHEKTOB TEMBI, OTHAKO JOIMYIIEHB HECKOIBKO CYIIeCTBEHHBIX
omKnOOK B TOJKOBAaHMHM OCHOBHBIX MOHATHH. JIOTWKa M MOJIHOTAa KypcOBOH pPabOTHI CTPajaioT
3aMETHBIMH HM3BSHAMH. 3aMETHBI NPOOENsl B 3HAHUM OCHOBHBIX METOJOB. TeopeTHueckne
BOIIPOCHEI B IEJIOM M3JIOXKEHBl JOCTaTOYHO, HO C MpOIlycKaMH MaTepuana. lmerorcs
NPUHIMIIMAIEHBIE OLITHOKU B JIOTUKE MOCTPOeHUs caiita. [IpakTiueckast 4acTb OTCYTCTBYET MU
1IpY B HEH JTONyIIEeHbI rpyOble OMIMOKU

2
«HEYIOBJIET
BOPHUTENIBHO

»

BBICTABJIACTCA CTYACHTY, €CIIM KypCoBas pa60Ta CBUIACTCIILCTBYET O HECIIOHUMAHWUU U KpaﬁHe
HETIOJTHOM 3HAaHHH OCHOBHBIX TOHSTHII W METOJIOB. O6H3py>I(I/IBaeTC${ OTCYTCTBUE HABBIKOB
IMPUMCHCHUSA TCOPETUYCCKUX 3HAHUH IIpU BBIIIOJITHECHUU THPAKTUYCCKUX 3aJIaHUM. CTYI[eHT HE
CMOT OTBETHUTH HU Ha OJIMH JOTIOJTHUTEIIbHBII BOIIPOC.

«He
JIOTTYIIICH)

KypcoBas paborta He BBITIOTHEHA




5. YueOHO-MeTOoAMYECKOE H MH(POPMALIMOHHOE 00ecnedeHue JUCIUIIIMHBI
5.1. IlepeyeHb OCHOBHOIi 1 10NOJIHUTEILHON Y4eOHOI InTEpaTyphl, HEOOXOAUMOI A1 OCBOEHUS
AUCHUILTHHBI
OcHoBHas1 JiUTEpaTypa:

1. Pooxuxos, FO.M. MmuraunonHoe mojaenupoBaHue. ABTOpPCKas MMMTALUS CUCTEM M CETEHl ¢
ouepensiMu [DneKTpoHHBIH pecypc]: yuebnoe mocodbue / FO.M. PpDKMKOB. — DNEKTpOH. NaH. —
Cankr-Ilerepoypr: Jlanp, 2019. — 112 ¢. — Pexxum nmoctyma:

https://e.lanbook.com/book/113404.

JlonoJHUTEIbHAS JINTEPATypAa:
2. Kynpssues E.M. GPSSWorld. OcHOBbI MMHUTAIIMOHHOTO MOJCIMPOBAHUS PA3JIUYHBIX CHCTEM.
Y4ebHoe nmocobue [Anekrponnsiit pecypc] — M.: JIMK Ilpecc, 2008. - 317 c.
JloCTyn K TEKCTY AJIEKTPOHHOTO M3JIaHHsI BO3MOXKEH 4epe3 DJIIEKTPOHHO-OUOIHMOTEUHYI0 CUCTEMY
"UznarensctBo «Jlaup»".— ISBN: 5-94074-219-X—
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=1213.

5.2. Ilepeuyensb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOM ceTH « IHTEepHET» N
NMPOrpamMMHOro odecredeHusi, He0OXOAMMBbIX J1JIsl OCBOEHUS TUCUMILTHHBI

1 | Onexkrponno- | CobcTBeHHas anek- | ABropusoBan | Perucrpauusa B
O6ubnuoreyHa | TpOHHAas O6ubnanoTeka | HbIA buo6-
s CHU- | y4eOHBIX u Hayd- | JOCTYII Mo | INOTEKE https://elib.bashedu.ru/
creMa  «9b | HbIX JJIEKTPOHHBIX | IIAPOJII0 baml'Vy,
bamlV» U3JaHUM, KOTOpas | U3 JII000H | manbHEHIINA
BKJIIOYAET U3JIaHUS | TOYKH  CETHU | JOCTYM
IIpenoaaBaTelIeu HNurepHer u3 mo60H
bamly TOYKU CeTH
WNHuTepHer
2 | DnektponHo- | [TomHOTEKCTOBAS B/l | ABropusoBan | Perucrpanus u3 | http://www.biblioclub.
6uo- y4eOHBIX " Hayy- | HbIH CeTH ru
JIMOTEYHas HBIX JJIEKTPOHHBIX | TOCTYII no | baml'Vy,
cucrema U3IaHUMN [1apOIIO JlabHENIINI
«YHuBEpcUTE u3 m000i# | JocTyn u3
TCKa s TOYKH  CETH | JII0OOMH TOY-
OoubmoTeKa Wutepuer K1 ceTu



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1213

onliney» WNuTtepuer
OnextponHo- | [lonHorekcroBas B/l | AropusoBan | Perucrpamms u3 | http://e.lanbook.com
OuOmoTeyHa | y4eOHBIX u Hay4- | HbIHA ceTu
s CU- | HBIX JIEKTPOHHBIX | JOCTYII o | baml'y,
cTeMa U3IaHUN MapOoJIIo HalbHEeHIIni
U3/1aTeIbCTBA u3 1000t | moctym u3
«JIanp» TOYKH  CETH | Jr00oH TOY-

HNHurepHer KU1 ceTH

Nutepner

YuuepcanbH | JlocTynm K 37eKTpoHHBIM | JlocTyn u3 | Joctyn u3 | https://dlib.eastview.c
as ba3bl | Hay4YHBIM JKypHajIaM a1000i Touku | 060 Touku | om/browse
JTAHHBIX cetH ceTu
EastView HHuTtepuer WNHuTtepuer
Hayunas JlocTyn K 3JeKTpOHHBIM | ABTOpu3oBaH | Peructparus us | https://elibrary.ru/proj
AJIGKTPOHHAS | HAYYHBIM KypHaIaM HBII ceTu ects/subscription/rus_t
Ooubmmoreka - JOCTYII no | baml'V, itles_open.asp
elibrary.ru apoJIio JanbHeHIIni

u3 m000i1 | Joctyn u3

TOYKH  CETH | Jr00oH TOY-

HNHutepHer KU1 CeTH

WNuTepuer

Onektponnas | Jloctym  gms ureHus | ABropuszoBaH | Permcrpanms u3 | http://diss.rsl.ru/
oubnmoreka ANEKTPOHHBIX BEpCHii | HBIN ceTH
JUccepTaluy | qucceprauui JOCTYII o | baml'Vy,
PI'b I1apoJIro JIOCTYIl U3 CETHU

n3 cetu | bamlVy

baml'y

B. [IporpammHoe o0ecrieyeHne, He00OX0AUMOE AJIsI OCBOEHUS] JUCHUIIIHHbBI

1.Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 .
JInnensun O0eccpoyHbIe.

2.Microsoft Office Standard 2013 Russian. /Torosop Ne 114 ot 12.11.2014 r. JIutieH3uu 6eCcCpoUHbIE.
3. becrumatueiit AnyLogic PLE (Personal Learning Edition)

4. becrumatabiii GPSS World Student Version


https://dlib.eastview.com/browse
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://diss.rsl.ru/
http://www.minutemansoftware.com/downloads/GPSS%20World%20Student%20Setup.msi

6.MaTepI/IaJILHO-TeXHH‘{eCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHU S 06p330B3TeJ’[LHOFO npoumecca mo 1MCUIlJINHEe

Haumenoeanue cneyuaibHulx™ nomew,eHuil

OcHaweHHOCMb CREYUANbHBIX NOMEUWeHUTL U ROMEWeH U

Ilepeuens nuyen3uonnozo
npozpammmnozo obecneuenus.

U nomeuwieHuil 011 CAMOCHOAME/IbHOU - Pekeuzumot
0J151 CAMOCMOAMENbHOU padonvl
pabomot noomeepoicoarouiezo
00KyMeHma

1. Yueonas ayoumopus ona nposedenusn
3aHAMUI 1eKYUOHHO20 muna: aynutopus Ne
501 (pusmar koprryc- yuebHoe).

2. Yuebnan ayoumopus 011 nposedenus
3aHAMUN CEMUHAPCKO20 MURA: AYIUTOPUS
Ne 526 (dpuzmar kopiyc- yueOHOe), ayTUTOPHS
Ne 527 (puzmar kopmyc- yueOHOE), ayTUTOPHUS
Ne 526 (puzmar kopiyc- yueGHOE), ayAUTOPHS
Neo 527 (pusmar kopiryc- yuebHoe).

3. Yueonaa ayoumopusn ona Kypcoeozo
npOeKmuposanus (6bINOIHEHUA KYPCOGHIX
padom): ayautopust Ne 524 (¢pusmar kopmyc-
yuebHoe), ayauropus Ne 520a (puzmar
Kopiyc- yueOHoe), Ne 521 (pusmat xopmyc-
yuebHoe), ayauropust Ne 522 (pusmar kopiyc-
yuebHoe).

4. Yueonaa ayoumopusn ona npoeedenus
2PYRNOGHIX U UHOUBUOYAIbHBIX
Koncynomayuii: aynuropus Ne 526 (puzmat
Kopiyc- yueOHoe), aynutopust Ne 527 (pusmar
KopIyc- yueOHoe), ayautopus Ne 526 (puzmat
Kopiyc- yueOHoe), aynutopusi Ne 527 (pusmar
Kopryc- yueOHoe), ayautopus Ne 501 (¢puzmat
Kopmyc- yueOHoe).

5. Yueonan ayoumopusn ona mexyuwiezo
KOHMPOJIA U NPOMENCYMOUHOU

Aynuropus Ne 501
VYueOHast MeOeb, JOCKa HACTEHHAsI MEJIOBas, IEPCOHATBHBIN
KOMII. U CHCTeMHBIH 010K /Coreis-
4460(3.2)/CIGABAYTEGV-N710D3-1GL/4Gb, ITpe3entep
LogitechWirelessPresenterR400 (210134000003592),
npoekrop SonyVPL-DX270, skpau pyunoit ViewScreenLotus
244x183 WLO-4304.

Aynutopusi Ne526
Vuebnas mebelb, T0CKa HaCTCHHAs MEJI0Basl.

Aynutopusi Ne527
VuebOnasa Mebeiib, T0CKa HaCTEHHAas MeJIoBasl.

YuranbHbii 3a7 Ne2
VYuebHas Mebenb, yueOHO-HAIIIAAHbIE TOCOOUS, CTEH/] 110
MO’KapHOW 0€30MacHOCTH, MOHOOJIOKH CTallMOHAPHBIE — § IIIT,
npuHTep — | wr., ckanep — | wr.

Aynuropus Ne520a
VYuebHas mebenb, focka, MonuTop LG 19 L1942S SF 1280 x
1024,5ms,8000:1,black (3,4 xr,VGA,19"(48,3cm)Smc,
monuTtopsl LG 19" L1942SBF 1280x1024,5ms,8000:1,black
10 mT., CHCTEMHBIH 010K
HPPavilionSlimlineS3500FAMDAthlon64 X2
5400+/2.8GHz,4Gb,500Gb 12mrT.,n0cKa ayautop. JIA36.

Aynutopus Ne 521
Yuebnas mebeb, qocka, kommyratop HPV1905-24 Switch
24*10/100+2*10/100/1000, mepcoHaabHBIE KOMIIBIOTEPHI B
komiiekre DEPONeos 460MDi5

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. Jlorosop Ne
104 ot 17.06.2013 .
JIuuenzuun 6eccpoyHsIe.

2. MicrosoftOfficeStandard
2013 Russian. Torosop Ne 114
ot 12.11. 2014 r. JInuen3un
OeccpoyHbIe.

3.Apxusatop 7-Zip.
(nmuuensust LGPL, cBo6oHoe
MPOrpaMMHOE 0OECTIeUeHUE).
4. Lazarus

(munen3usGNUGPL,
CBOOOTHOE POTPAMMHOE
oOecrieueHue).

5. AnyLogicPLE
(JTuensusiPersonalLearning
Edition, cBoOogHoe
porpaMMHOe 0OecrieueHue)

6.
GPSSWorldStudentVersion




ammecmayuu: ayaputopust Ne 526 (dpuzmar
KopIyc- yueOHoe), ayautopus Ne 527 (¢puzmat
Kopmyc- yueOHoe), ayautopust Ne 526 (dpuzmar
KopIyc- yueOHoe), ayautopust Ne 527 (puzmat
Kopmyc- yueOnoe), ayautopust Ne 501 (dpuzmar
KOpITyC- y4eOHOE).

6. Ilomewenus 0na camocmoameibHou
padomoi: auTanbHbINA 3a1 Ne2 (pusmar xopiryc-
yaeOHoe).

7. ITomewenue onsa xpanenusn u
npogunakmuueckozo 00cyHcueanus
yueoHnoz2o ooopyoosanus: aynuropus Ne 522
(pusmat xopryc- yuebHoE).

2300/4GDDR1333/T500G/DVDW — 12 mIt., IpoeKkTop
OptomaEX542i.DLP3D.XGA(1024*768).2700
ANSILmM.3000 1.Lamp5000+/-40 ver, mxap TLKTWP-
065442-G-GY, skpan Ha mraruse DraperDiplomat (1:1)
84/84* 213*213 MW, nocka ayaurtop. J1A36.

Aynuropusi Ne522
VYueOHas MebOerb, J0CKa, EPCOHATLHBIA KOMITBIOTED
LenovoThinkCentreA70zIntelPentiumE 5800, 320 Gb, 19" —
13 mrt., korguimonep LessarLS/LU-H24KB2.

Aynuropusi Ne 524
VYyeOnast Mmebenp, 10CKa HACTEHHas MenoBas, kommytarop HP
V1905-24 Switch 24*10/100+2*10/100/1000, mepcoHambHBIN
komibroTep B kommiekte HP AiO 20"CQ 100 eu — 27 .,
skpaH ScreeMediaGolgview 274*%206 NW 4:3,
yYHHUBEpCalIbHOE OTONIOYHOE Kperenue ScreeMedia st
MIPOEKTOPA, PETYIUPOBKA BBICOTHI , mikadp TLKTWP-065442-
G-GY, natu-xopn (1296), nocka aynurtop. JA32.

YuTaabHblii 3271 Ne2
VYyeOunast Mmebenp, yueOHO-HArIsAHbIE TOCOOUS, CTEHT TTO
MoKapHOW 0€30MaCHOCTH, MOHOOJIOKH CTallMOHAPHBIC — 8 T,
npuHTep — | wr., ckanep — | mr.

(cBOOOTHOE TTPOTPAMMHOE
oOecrieueHue).




[Tpunoxenue Ne 1

®I'BOY BO «BAILIKMPCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
OAKVIIBTET MATEMATUKU 1 THOOPMALIMOHHBIX TEXHOJIOI' MU

COJIEPJKAHUE PABOYEM ITPOI'PAMMBI?

nucuumuasl _IMUTAIIMOHHOE MOJICAUPOBAHUE Ha 5, 6 cemectp
(HauMEeHOBaHWE JUCITUTIIIMHBI)
ounas_gopma 0byuenus

Buna pa6otsl O0beM THCUMIINHBI
OO61as TpyA0€MKOCTh TUCHHUIUINHEI (3.€. / 4acOoB) 5/180
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPEINo1aBaTeIeM: 103.2
JIEKIIUHT 34
MPAKTUICCKUX/ CEMIUHAPCKUX
71a00PaTOPHBIX 56

npyrux (TpynmoBasi, HHIUBUAyalbHas KOHCYJIbTAIIUS M UHBIC BUJIBI
y4eO0HOM e TEIILHOCTH, MTPEIyCMATPUBAIOIIUE pa0OTy 00YJarOIIMXCS C
npenoaasareneM) (OKP) 3.2

U3 HUX, IPEyCMOTPEHHBIC HA BHIIIOJHEHUE KypCOBOI paboThI /
KYpPCOBOI'O IPOEKTA

Y4eOHbIX 4acOB Ha CAaMOCTOATEIbHYIO paboTy obyudaromuxcs (CP) 42

U3 HUX, TIPEyCMOTPEHHBIE Ha BHIMOJHEHNE KYPCOBOM pabOTHI /
KypPCOBOT'O IIPOEKTA

Y4eOHbIX 4acOB Ha MOATOTOBKY K
sK3ameny/3auety/muddhepenniupoBannomy 3adery (Kontposns) 34.8

dopma KOHTPOJIS:
9K3aMeH b-iicemecTp

B toM unce:
KypcoBast paboTta - 6 cemecTp, KOHTAKTHBIX 9aCOB — 2, 4aCOB Ha CAMOCTOSATENIBbHYIO paboTy — 6.

2 Konuuecmeo 4acos/s.e. yKazvi6aemes 6 COOMBEMCmeU ¢ yueBHbIM RIAHOM, MAGIUYbL 3ANOTHAIOMCS OMOESILHO NO
Kanicoou gpopme 00yyeHust (O4HOU, OYHO-3A0YHOU, 3A0YHO).

¥ Konmaxmuvix uacos — 2

* Konuuecmeo uacos na camocmosmensuyio pabomy yKaswieaemcs Ha ycMompenue paspabomyuxd, Ho ne onee 20
uacos




®dopma

OcHoBHas 1 TEKYILEro
dopMa n3yyeHus: MaTepuasioB: JICKIUH, | JOMOIHUTEIbHA Sazaus 1o KOHTPOJIA
MPAKTUYECKUE 3AHATUSA, CEMUHAPCKUE s JINTEPATypa, YCIIEBAEMOCTH
CaMOCTOSATEIIb
No 3aHsTHS, Ja00opaTopHbIe paboThI, peKoMeHyeMas Hoii paGoTe (KOJIJIOKBUYMBI,
W Tema u conepxanne caMOCToOsITelIbHast paboTa 1 CTyJ€HTaM CTyIeHTOB KOHTPOJIbHBIE
TPYJIOEMKOCTb (B Yacax) (HOMEpa u3 paboTHI,
CIIHCKA) KOMIIBIOTEPHBIE
TECTHI | T.II.)
JIK | IIP/CEM JIP CP
1 2 3 4 5 6 7 8 9
5-i1 cemectp 18 18 36
1 BBenenue B cucTeMHBIN 2 2 1-2
aHAJIN3.
1.1 | Kparkwii 5KCcKypc B
cucreMHbI aHanus. [Tonstue 1
KOMITBIOTEPHOTO
MOJEIHPOBAHUSL.
1.2 | CymHocTs MeTOna
MMUTALIOHHOTO 1 2
MOJICIIMPOBAHUSL.
2 TexHOIOrnYecKue ITarbl
CO3/IaHUSI U MCIIOJIb30BAHHS
UMHUTALUOHHBIX MOJICTICH. [ToaroroBka k
ba3oBble KOHLIEIN 4 4 4 1-2 KOHTPOJIbHON
CTPYKTYpPHU3aIMU 1 pabote
(hopmanuzauu
MMHUTAIUOHHBIX CUCTEM
2.1 | TexHONMOTUYECKHE ITAITBI
CO3/IaHUsI U
UCIIOJIb30BaHMUS 2 2 2 1-2
UMHUTAIMOHHBIX MOJICTICH.
2.2 | ba3oBble KOHIEIIIHH
CTPYKTYpHU3aIMU U
dhopmanuzanuu 2 2 2 1-2
UMHUTALUOHHBIX CUCTEM.




WHcTpyMeHTanbHBIE CPECTBA
ABTOMAaTH3ALUU
MOJICJIUPOBAHHUSL.

1-2

HcnrelTanue u uccienoBanue
CBOICTB
AMHUTAIIMOHHON MOJEITH.

1-2

TexHOJIOrHs TOCTAHOBKH U
IMPOBCACHUA
HaIpaBJI€HHOI'O
BBIYHUCIIUTCIIBHOI'O
OKCIICPUMCHTA Ha
HMHUTALMOHHON MOACIIH.

20

1-2

IToaroroBka k
KOHTPOJIBHON
pabore

KonTtponbsHas
paborta

51

HanpagnenHsriit
BBIYUCIIUTEIbHBIH
SKCIIEpUMEHT Ha
MMHTALOHHON MOJIEJIN U €T0
CoJepKaHue.

1-2

5.2

DaKTOpHBIA aHAJIU3, TTOJIHBIN
U IpoOHBIN (HaKTOPHBIN
AKCIIEPUMEHT U
MaTeMaTU4YeCcKas MOJAEIb.

5.3

MeTtomoorus aHajan3a
MMOBEPXHOCTH OTKJIMKA.
TexHuka pacuera KpyToro
BOCXOKJICHHS.

10

Moaenu cucteM MaccoBOTO
00CITyKUBaHMS.

IToaroTroBka k
KOHTPOJIBHON
pabote

Kontponbnas
pabota

6- i1 cemecTp

16

48

ITonsiTHE Cily4aiftHOTO
npouecca. [TapameTpsl u
XapaKTePUCTHKU
MapKOBCKOro ciry4aifHOIro
npolecca

1-2

11

CryuaiiHble IpOIIECCHI C
JUCKPETHBIMU COCTOSTHUSIMM.
TIoHsATHE MAapKOBCKOIO
CITy4aitHOro mpoiecca.

1-2




1.2

[TapameTpsl MapKOBCKOTO
Cy4yaliHOro mpouecca.
XapakTepucTUKH
MapKOBCKOT'O CIIy4aiiHOTO
nporiecca.

MeTonbl pacueTa MapKOBCKUX
Mozeneld. MapkoBckue
MOJIETH CHCTEM MaCcCOBOIO
o0CTyXKUBaHU

[ToaroroBka k
KOHTPOJIbHOU
pabote

KonTtponbsHas
paborta

2.1

Oproauueckoe CBOUCTBO
CIy4YalHBIX IPOLIECCOB.
MapkoBckue IpoLeCCH ¢
JVICKPETHBIM BPEMEHEM.
MapkoBckue IpoLecCh ¢
HETPEPHIBHBIM BPEMEHEM.

1-2

2.2

OnHoKaHaAJIbHBIE U
MHOI'OKaHaJIbHBIC CUCTEMbI
MacCOBOTO OOCITy>KHBaHUSI.

1-2

MapkoBckue MOJEIH ceTel
MaccOBOT0 O0CITYKHBaHHUSI.

1-2

OCHOBBI IMUTAITUOHHOTO
MOJeNUpoBaHusl. MeToapl
(hopMHUpOBaHUS CITydalHBIX
yKced.

1-2

Jloxmnan

4.1

IloHsITHE UMUTALIMOHHOTO
MoaenupoBanus. [IpuHIHIEL
OpraHu3aluyi UMUTAIMOHHOTO
MOJISJIUPOBAHUSL.

1-2

4.2

Metoap! popmupoBanus
CIIy4YailHbIX YHuCell.

Beenenue B cuctemy
UMUTAIIIOHHOTO
monenupoBanus GPSS World.
[Ipouiecc mogenupoBaHus B
cpene GPSS World.

1-2

Oneparopsi 6510k0B GPSS
World.

1-2




Komannsr GPSS World.

1-2

GPSS-mozenn MaccoBoro
00CITyKHBaHHS.

20

[ToaroroBka k
nabopaTopHOI
pabote

Otuer no
nabopaTopHOI
pabote

8.1

Mogpens 1: ogHOKaHaIbLHAS
CMO ¢ neTepMHUHHPOBAHHBIM
IMOTOKOM 3asIBOK 1
PaBHOMEPHO pachupeeIeHHON
JUINTCILHOCTBIO
obcayxuBanus (D/U/1).
Mopens 1.A: ogHOKaHaIBEHAS
CMO ¢ npocTeiumM moTOKOM
3asBok (M/U/1).

8.2

Mogenb 2: MHOrOKaHaidbHas
CMO c HakonuTeneM
OrPaHUYEHHON EMKOCTU U
00CTyXKUBaHUEM 3aBOK IT0
3akony Opnanra (M/E2/1/r).
Mopens 2.A: TOTIOTHUTEIbHAS
CTaTHCTUKA B BUIE
TUCTOTPaMM.

1-2

8.3

Mopens 3: MHOrOKaHajIbHas
CMO ¢ HEOTHOPOTHEIM
IIOTOKOM 3asIBOK H
HAKONHTEJIEM OTpaHnYEeHHON
eMKocTH. Mojenb 3.A:
MmHorokaHainsHags CMO ¢
pa3enbHBIMHA HAKOTTHTEIISIMH
JUTSI 3asIBOK Pa3HBIX KJIACCOB.

1-2

8.4

Mogens 4: ogHOKaHaIbHAs
CMO ¢ OTHOCHTENIHFHBIMU
npuopureramu. Mogens 4.A:
oxHokaHanbpHas CMO ¢
a0COFOTHBIMU PUOPUTETAMHU.

8.5

Mopnens 5: nByxy3noBas
pazomkayTast CeMO ¢

1-2




OIHOPOAHBIM IMOTOKOM 3a4BOK.

8.6

Mopnens 6: MHOTOY3II0Bast
paszomkayTas CeMO c

OIHOPOAHBIM IMIOTOKOM 3a4BOK.

1-2

8.7

Mogens 7: 3amkayTas CeMO
C OZIHOPOHBIM ITOTOKOM
3asIBOK.

1-2

8.8

Mopnens 8: pa3oMKHyTas
CeMO c HEOTHOPOAHBIM
HIOTOKOM 3asIBOK

1-2

Beenenue B CUCTCMHYIO
JAUHAMUKY U ar€HTHOC
MOJICIIMPOBAHUEC

1-2

9.1

ITocTpoenue moneneit
CHUCTEMHOMN TUHAMUKH.
MopenupoBanue NPUIUHHO-
CIICICTBCHHBIX CBS3€EH.

1-2

9.2

Beenenue B areHTHOE
MoaenupoBanue. [Ipoueaypa

pa3pabOTKN areHTHON MOJEITH.

1-2

10

NmuranmonHoe
MOJICIIUPOBAHHUE B Cpeiie
AnyLogic

1-2

IToaroroBka k
1a0opaTopHOit
pabore

Oruer o
1abopaTopHOit
pabore

10.1

BBeneHne B MMUTALIMOHHOE
MOJIEJIMPOBAHUE B CPEJIE
AnyLogic. Pa3paboTka
THOPUIHON MMHUTAIMOHHOM
MO

1-2

10.2

Pazpaborka MHOTOMEpHOH
MMHUTALMOHHON MOJIEIH.
Peanuzanus 4nciIeHHBIX
9KCIIEPHIMEHTOB B CpEJie
AnyLogic.

1-2

Kypcosas pabora /
Kypcosoii npoekt

1-2

Pa6oTa
MIpE/ICTaBIsET
coboit
BBIIOJIHEHHE
WHIUBUIYAIbH




oro
TBOPUYECKOTO
3a/laHusl, C
00s13aTeTbHBIM
HanucaHueMm
MIPOrPaMMHOTO
poaykTa (c
WCIIOJIb30BaHU
em UT),
odopmiieHrEeM
B [ICYaTHOM
BUIE U €€
3aIUTON
nepen
TpyNION.

Hroro

Bcero yacos:

34

66

42

IK3aMeH,
KypcoBasi
pabdora




®I'BOY BO «BAILIKMPCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
OAKVIIBTET MATEMATUKU 1 THOOPMAILIMOHHBIX TEXHOJIOI' M

COJEP)KAHUE PABOYEH ITPOT'PAMMBI

nucoumuasl  IMMTAIMOHHOE MOJICIMPOBAHUE Ha TPETHI KypC

(HauMeHOBaHWE JUCITUTIIMHBI)
3a0unas_ghopma 0byuenus

Buna pa6otsl

O0beM TUCHUNIINHBI

OO61as TpyA0eMKOCTh TUCHHUIUINHEI (3.€. / 4acOoB) 5/180

Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy C IMPEINo1aBaTeIeM: 25.2
JIEKIIUH 8
MPAKTUICCKUX/ CEMHUHAPCKUX
71a00paTOPHBIX 14
npyrux (TpynmoBas, HHIUBUAyallbHAs KOHCYJIbTALMS U UHBIC BUIBI

y4eO0HOM e TSIIbHOCTH, MTPEIyCMATPUBAIOIIUE pA0OTy 00YJArOIIMXCS C

npenoaasareneM) (OKP) 3.2
U3 HUX, IPETYCMOTPCHHBIE HA BBITIOJHEHUE KypCOBOU pabOTHI /

KYpCOBOT'O IIPOCKTA

Y4eOHBIX 4aCOB Ha CAMOCTOSITENbHYIO padoty obydatontuxcs (CP) 145.8
U3 HUX, IPETyCMOTPEHHBIE Ha BBHITIOTHEHUE KyPCOBOU pabOTHI /

KYPCOBOTO TPOCKTA

Y4eOHBIX 4acOB Ha MOATOTOBKY K

sk3ameny/3auery/muddepenniupoannomy 3adery (Kontposns) 9

dopma KOHTPOJIS:
OK3aMeH — TpeTuil Kypc
KontponbHas paboTa — TpeTHii Kypc




®dopma

OcHoBHas 1 TEKYILEro
dopMa n3yyeHus: MaTepuasioB: JICKIUH, | JOMOIHUTEIbHA Sanaus 1o KOHTPOJIA
MPAKTUYECKUE 3AHATUSA, CEMUHAPCKUE s JINTEPATypa, camocTosTens | YCIEBAEMOCTH
No 3aHsTHS, Ja00opaTopHbIe paboThI, peKoMeHyeMas Hoii paGoTe (KOJIJIOKBUYMBI,
W Tema u conepxanne caMOCToOsITelIbHast paboTa 1 CTyJ€HTaM CTyIeHTOB KOHTPOJIbHBIE
TPYJIOEMKOCTb (B Yacax) (HOMEpa u3 paboTHI,
CIIHCKA) KOMIIBIOTEPHBIE
TECTHI U T.II.)
JIK | IIP/CEM JIP CP
1 2 4 5 6 7 8 9
3uMHSS ceccust 4 64
1 BBenenue B cucTeMHBIN 1 2 1-2
aHAJIN3.
1.1 | Kparkwii 5KCcKypc B
cucTeMHbIl aHanu3. [lonarue
KOMITBIOTEPHOTO
MOJEIHPOBAHUSL.
1.2 | CymHocTs MeTOna
UMHUTAILIlMUOHHOI'O 2
MOJICIIMPOBAHUSL.
2 | TexHONOTUYECKHE DTAITBI
CO3/IaHUSI U MCIIOJIb30BAHHS
MMHTAIIMOHHBIX MOJIEIEH. IToaroroBka k
ba3oBble KOHLIEIN 1 4 1-2 KOHTPOJIbHON
CTPYKTYpPHU3aIMU 1 pabote
(hopmau3zau
MMHUTAIUOHHBIX CUCTEM
2.1 | TexHONMOTUYECKHE ITAITBI
CO3/IaHUsI U
UCIIOJIb30BaHMUS 2 1-2
UMHUTAIMOHHBIX MOJICTICH.
2.2 | ba3oBble KOHIEIIIHH
CTPYKTYpHU3allluy U 2 1-2
dhopmanuzanuu
UMHUTALUOHHBIX CUCTEM.




WHcTpyMeHTanbHBIE CPEACTBA
ABTOMAaTH3ALUU
MOJICJIUPOBAHHUSL.

10

1-2

HcnrelTanue u uccienoBanue
CBOICTB
AMHUTAIIMOHHON MOJEITH.

10

1-2

TexHOJIOTHSI TOCTAHOBKH 1
IMPOBCACHUA
HaIpaBJI€HHOI'O
BBIYHUCIIUTCIIBHOI'O
OKCIICPUMCHTA Ha
HMHUTALMOHHON MOACIIH.

20

1-2

IToaroroBka k
KOHTPOJIBHON
pabore

KonTtponbsHas
paborta

51

HanpagnenHsriit
BBIYUCIIUTEIbHBIH
SKCIIEpUMEHT Ha
MMHTALOHHON MOJIEJIN U €T0
CoJepKaHue.

1-2

5.2

DaKTOpHBIA aHAJIU3, TTOJIHBIN
U IpoOHBIN (HaKTOPHBIN
AKCIIEPUMEHT U
MaTeMaTU4YeCcKas MOJAEIb.

5.3

MeTtomoorus aHajan3a
MMOBEPXHOCTH OTKJIMKA.
TexHuka pacuera KpyToro
BOCXOKJICHHS.

10

Moaenu cucteM MaccoBOTO
00CITyKUBaHMS.

18

IToaroroBka k
KOHTPOJIBHON
pabote

Kontponbnas
pabota

JleTH4 ceccus

10

81.8

ITonsiTHE Cily4aiftHOTO
npouecca. [TapameTpsl u
XapaKTepUCTHKH
MapKOBCKOro ciry4aifHOIro
npolecca

1.8

1-2

11

CryuaiiHble IpOIIECCHI C
JUCKPETHBIMU COCTOSTHUSIMM.
TIoHsATHE MAapKOBCKOIO
CITy4aitHOro mpoiecca.

1-2




1.2

[TapameTpsl MapKOBCKOTO
Cy4yaliHOro mpouecca.
XapakTepucTUKH
MapKOBCKOT'O CIIy4aiiHOTO
nporiecca.

MeTonbl pacueTa MapKOBCKUX
Mozeneld. MapkoBckue
MOJIETH CHCTEM MaCcCOBOIO
o0CTyXKUBaHU

10

[ToaroroBka k
KOHTPOJIbHOU
pabote

KonTtponbsHas
paborta

2.1

Oproauueckoe CBOUCTBO
CIy4YalHBIX IPOLIECCOB.
MapkoBckue IpoLeCCH ¢
JVICKPETHBIM BPEMEHEM.
MapkoBckue IpoLEeCCH ¢
HETPEPHIBHBIM BPEMEHEM.

1-2

2.2

OnHoKaHaAJIbHBIE U
MHOI'OKaHaJIbHBIC CUCTEMbI
MacCOBOTO OOCITy>KHBaHUSI.

1-2

MapkoBckue MOJEIH ceTel
MaccOBOT0 O0CITYKHBaHHUSI.

10

1-2

OCHOBBI IMUTAITUOHHOTO
MOJeNUpoBaHusl. MeToapl
(hopMHUpOBaHUS CITydaiHBIX
yKced.

10

1-2

Jloxmnan

4.1

IloHsITHE UMUTALIMOHHOTO
MoaenupoBanus. [IpuHIHIEL
OpraHu3aluyi UMUTAIMOHHOTO
MOJISJIUPOBAHUSL.

1-2

4.2

Metoap! popmupoBanus
CIIy4YailHbIX YHuCell.

Beenenue B cuctemy
UMUTAIIIOHHOTO
monenupoBanus GPSS World.
IIpouecc mogenupoBanus B
cpene GPSS World.

10

1-2

Oneparopsi 6510k0B GPSS
World.

10

1-2




Komannsr GPSS World.

10

1-2

GPSS-mozenn MaccoBoro
00CITyKHBaHHS.

20

1-2

[ToaroroBka k
nabopaTopHOI
pabote

Otuer no
nabopaTopHOI
pabote

8.1

Mopens 1: ogHOKaHaILHAS
CMO ¢ neTepMHUHHPOBAHHBIM
IMOTOKOM 3asIBOK 1
PaBHOMEPHO pachupeeIeHHON
JUINTCILHOCTBIO
obcayxuBanus (D/U/1).
Mopens 1.A: ogHOKaHaILHAS
CMO ¢ npocTeiumM moTOKOM
3asBok (M/U/1).

1-2

8.2

Mogenb 2: MHOrOKaHaidbHas
CMO c HakonuTeneM
OrPaHUYEHHON EMKOCTU U
00CTyXKUBaHUEM 3aBOK IT0
3akony Opnanra (M/E2/1/r).
Mopens 2.A: TOTIOTHUTEIbHAS
CTaTHCTUKA B BUIE
TUCTOTPaMM.

1-2

8.3

Mopens 3: MHOrOKaHajIbHas
CMO ¢ HEOTHOPOTHEIM
IIOTOKOM 3asIBOK H
HAKONHTEJIEM OTpaHnYEeHHON
eMKocTH. Mojenb 3.A:
MmHorokanansHasgs CMO ¢
pa3enbHBIMHA HAKOTTHTEIISIMH
JUTSI 3asIBOK Pa3HBIX KJIACCOB.

1-2

8.4

Mogens 4: ogHOKaHaIbHAs
CMO ¢ OTHOCHTENIHFHBIMU
npuopureramu. Mogens 4.A:
oxHokaHanbpHas CMO ¢
a0COFOTHBIMU PUOPUTETAMHU.

8.5

Mopnens 5: nByxy3noBas
pazomkayTast CeMO ¢




OIHOPOAHBIM IMOTOKOM 34a4BOK.

8.6

Mopnens 6: MHOTOY3II0Bast
paszomkayTas CeMO c

OIHOPOAHBIM IMIOTOKOM 3a4BOK.

1-2

8.7

Mogens 7: 3amkayTas CeMO
C OZIHOPOHBIM ITOTOKOM
3asIBOK.

1-2

8.8

Mopnens 8: pa3oMKHyTas
CeMO c HEOTHOPOAHBIM
HIOTOKOM 3asIBOK

1-2

Hroro

Bcero yacos:

14

145.8

IK3aMCH




[Ipunoxxenue k
paboueil mporpamme JUCLMITIIMHBI

®I'BOY BO «BAILIKUPCKU T'OCYJAPCTBEHHBII YHUBEPCUTET»
OAKVYIJIPTET MATEMATHUKHN 1 THOOPMAITMOHHBIX TEXHOJIOI'MHA
KA®EJPA NTHOOPMAILIMOHHBIX TEXHOJIOTUN 1 KOMIIbBIOTEPHO MATEMATUKN

DoHJ O1LIEHOYHBIX cpeacre

0 Y4eOHOU TUCITUTUIHHE

«AMUTAIMOHHOE MOICJIUMPOBAHUEC

HAaMMCHOBAHUEC JUCHUIIIIMHBI B COOTBETCTBHUU C y‘~I€6HI)IM IIJTaHOM

nporpamMmma 6akajgaBpuara

09.03.03 I[IpuknagHas uHhopmMaTHKa

mu@p 1 HAUMEHOBAHNUE HAIIPABIICHUS

I/IH(l)OpMaHI/IOHHBIe X BBIYHMCINTCIIBHBIC TCXHOJIOTHHN

HaIpaBJIECHHOCTH (MPOGUIIb) MOATOTOBKH



Choucox JOKYMEHTOB U MaT€pPHUAJTIOB

1. IlepeueHb KOMIIETEHLMH U MHAUKATOPOB JOCTH)KEHUS KOMIIETEHLMH C YKa3aHUEM COOTHECEHHBIX C
HUMH 3aIUIAHUPOBAHHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiiHe. ONUcaHuWe KpUTEpUEB U ILKa
OLICHUBAHMUSI PE3YJIbTATOB 00YUEHMS 110 AUCLIUIIIIMHE.

2. KoHTponbpHBIE 3aJaHMs MM HMHbIE MaTepuasbl, HEOOXOAMMBIE [UIl OLCHMBAHUS pPE3YJIbTAaTOB
0o0y4eHHs TO JUCHUIUTMHE. MEeTOIUYeCKHe MaTepuallbl, ONpPENeNIONe MPOoIeIyphl OLIEHUBAHUS
pe3yabTaTOB 00y4EHUS 10 AUCLUILINHE.



1. TIlepeyeHb KOMNETEHUUH U HHAUKATOPOB JOCTHKEHHSI KOMIIETEHIHI ¢ yKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIUIAHUPOBAHHBIX Pe3y/JbTATOB 00yUeHusl o AucHunanHe. Onucanue
KpHUTepHeB U LIKAJ OlleHUBAHHUS Pe3y/JIbTATOB 00y4YeHUs 10 AU CUUIINHE.

TIK-1. Cnocobrnocms nposooums noo HaAy4HbIM PYKOBOOCMBOM UCCIEO08AHUS HA OCHOBE
Cyuecmeyouux Memooo8 8 KOHKpemHoti 061acmu npogeccuoHanrbHoll 0esmenrbHOCmu

[Inanupyembie Kpurepuu orieHuBaHUs pe3ynbTaTOB OOYyUCHHS
pe3yabTaThl
o0y4eHus
(ManukaTopsr 5 3
JOCTHXKEHUSA
(«He («Y moBneTBOpUTEN 4 («Xoporioy) 5 («OTI4uHO»)
3aJaHHOI'O
YIOBJIETBOPUTEIIHHO) BHO»)
YpPOBHS
OCBOCHUA
KOMITCTCHIIHH )
TIK-1.1. 3uaem | Omcymcmesue 3snanuii Henonnvie Ceopmuposannvie, Ho Cepopmuposannvie
cooeparcaujue cucmemamudecKkue
npuHYyUnDL unu ppacmenmaprvle npeocmagienus. 0 aP y - "
npogeaeHuﬂ npe@cmaeﬂeHu}l 1) Memodax npO@eaeHuﬂ omoeJjibHble npooeiiobl npeocmaeniernusl o
Memooax npoeedeHus. n0O HAYYHIM npeocmasnenus o memooax
HAYYHbIX Memodax nposeoeHus: nposeoenUs noo
3 nOO HAYYHbIM PYKOBOOCMBOM 5
Uccnedo8anuil; | pyrogodcmeon UCCIe006anHull Ha nod Hay Lt HAYAHONT
N ——— 5 - PYKOBOOCMBOM PYKOBOOCMBOM
iy VIowy UCCTIe008AHUU HA OCHOBE | OCHOBe uccnedosanuii na wCeredosamul Ha
€ Memoobl cyuwjecmeyrouux cywecmeyrouux OCHOGE CYWeCmEyIouUx | OCHOGE
o6patomiu MeMOo008 8 KOHKDEMHOU | Memooo8 6 Memodos & cywecmeyrowux
unghopmauu u obnacmu KOHKPEMHOU 001acmu | konkpemuoti obiacmu | mMemooos
AHATSA npogeccUoHaANbHOU npogeccUoHanbHOl npogeccuonanbHol KOHKDEmHOu
OesamenbHOCHIU. OoesamenbHOCHIU. OesimenbHoCmu. oonacmu
nony4enHolx npogheccuonanbHou
pe3ynbmamos OestmenbHOCU.
TIK-1.2. Veem | Omcymcmesue ymenuil B yenom ycnewnoe, B yenom ycnewnoe, no Ccpopmuposannoe

npoeooums noo

wiu hpaemenmapuvie

HO He

cooepacaujee

yMeHue nposooums

Haynb VMEHUSL NPOGOOUMb NOO | CUCIEMAMUYecKoe omoenvhivie npodenst 1noo ”aJ:) HHOLM
3 HAYYHBIM PYKOBOOCBOM | UCHOb308AHUE HA NpuMeRenue Ha. Py Kogg cmeom
KOBOOCBOM . npaxkmuKe ymenuii UCcnedos8anus Ha
Py UCCIe008AHUS HA OCHOBE | NpAKMUKe YMeHUll n§ 060 aumZ 100 ocnose
Uccnedo6anus. CYUecmsyrouux npo8ooums noo
1 OCHOGe 3 . HAYYHBIM CYWecmeyiouux
MeMo008 6 KOHKPEMHOU | HAYYHbIM DyK0BOOCTEOM MemoooE 8

cywecmeyiowu. | oonacmu PYKOBOOCME0M UCCLeO06AHUS HA OCHOBE | KOHKDENHOU
X Memodos 6 npPogeccuoHabHOU uccne008anUs Ha Cyuecmeyiouux obnacmu
KOHKpemHoti OesimenbHOCU. OCHOBe Memo008 6 KOHKpemHoU | npodeccuonanbnoi

6 Cyuecmsyrouux obnacmu OessmenbHOCHL.
obracmu Memoaog 8 nqubeCCMOHaﬂbHOﬁ
npogheccuonay KOHKPEemHOU 0b1acmu desimenbHocm.
hou nPogeccuoHanbHOU
desamenbHOCmU OesmenbHOCIU.
1IK-1.3. Omcymcmeue enadenus | B yenom ycnewroe, B yenom ycnewnoe, no | Bradenue nasvikamu
Bnaoeem wiu hpaemenmapuoe HO He codeporcaiyee nposedens noo
HagblKamu enaoeHue. cucmemamuyeckoe omoenvivie npodenst Hayreim
npoeeoenust aradenue nagvikavy | S1A0€HUe HasbIKay pyKosoOcmsom

. nposeodenUs noo uccne0o8aHull Ha
UCcned08anull nposedenuUs Noo
HAYYHBIM ocHoge
100 HAYYHbIM HAYUHbIM 0
f 3 DYKOBOOCMEOM Cywecmeyiouux

PyKoso cmngM 6 PYKO6O cmeoivt uccne0o8aHull Ha Memooos &
KOHKDEMHOU UCCIe008aHUIL HA OCHOGE CYUJECMEYIOWUX | KOHKDemHOI
obnacmu ocHose Memodos 8 KOHKpemHou | obaacmu




npogheccu-
OHAILHOU
oesimenvbHoCmiu

obnacmu

cyuecmsyroumux
Memooos 8 npogheccuoHarbHO
KOHKpemHOU obracmu OessmenbHoCmu.
npPogheccuoHabHOU

oesmeibHOCmU.

npogheccuonanbHoil
oessmenbHOCH.

1IK-2. CnocobHocmb ucnonb308ams co8peMeHHble Memoobl paspabomKu u peanu3ayuu
AN2OpUMMO8 KOHKPEMHbIX MAMeMamu4eckux mooeJell Ha 6aze s3b1Kk08 NPOcPaAMMUPOBAHUL U NAKENO8
NPUKTAOHBIX NPOSPAMM

[Tnanupyembie Kpurepuu orieHuBaHus pe3yIbTaTOB OOyUCHHS
PE3YIbTAThI
o0y4eHus
(MuaukaTopbl 2 3
JOCTHKCHUS «He
( («Y moBneTBOpUTEN 4 («Xoporioy) 5 («OTII4uHO»)
3aIaHHOTO YAOBJIETBOPUTEIBH bHOY)
YpPOBHS 0»)
OCBOCHUA
KOMITCTCHIIHH )
TIK-2.1. 3uaem Omcymcmeue 3uanuii Henonnvie Cgopmuposannvie, Ho Copmuposarnvie
COBDEMEHHbLE un ppazmenmapmvie npedcmasnenus o codeporcaujue cucmemamuieckue
P npeocmagneHus o COBPEeMEeHHbIX Memooax | omoenbHble npodevl npeocmagneHus o
Memoob COBPEMEHHBIX MEMOOax | pazpabomiu u npedcmasnenus o COBPEMEHHBIX
paspabomiu paspabomku u peanuzayuu COBDEMEHHBIX MEMOOax | Memooax
anzopummo, peanuzayuu aneopummos paspabomxu u paspabomxu u
anzopummos KOHKDEmHbIX peanuzayuu peanuzayuu
mamemamuyec
KOHKpemHuix MAMeMAMUYeckux aneopummos aneopummos
Kue MoOenu, MaAmeMamuyeckux Mooenell Ha 6a3e A3bIK08 | KOHKPEmHbIX KOHKDEMHbIX
A3bIKU MoOenetl Ha baze A3BIKOG | NPOSPAMMUPOSAHUS U MaAmemMamu4eckux MamemMamu4eckux
npoepammupos | MPOPAMMUPOSAHLLA U nAaKemo8 NPUKIAOHIX MoOernetl Ha base A3bIKOG | Modenell Ha baze
RAKemo8 NPUKIAOHbIX HPOSPAMM. NPOSPAMMUPOBAHUSL U A3bIKOG
aHUA U naKemol
RPOSPAMM. NAKemoe NPUKIAOHbIX NPOSPAMMUPOBAHUS
NPUKTIAOHBIX npocpamm. U naxkemoe
npozpamm NPUKTIAOHBIX
NPOSDAMM.
TIK=2.2. Vmeem | Omcymcmeue ymenuii B yenom ycnewnoe, no B yenom ycnewnoe, no Coopmuposannoe
un ppazmenmapmvie He CUCmeMamu4ecKoe codepoicaujee MEHUe NPUMEHAMb
pazpabamvieam op P poicauy 4 P

YMeHUsL NpUMEHSAMb

Uucnojib3o6anue Ha

omaoenbHble npobevl

coepemMerHble

b aneopummbl copemenHbie Memoobl | NPAKMUKe YMEHUll npumenenue Ha Memoobl
mamemamudeck | paspabomxu u npUMeHsmb npakmuxe yMeHul paspabomxu u
w0 modenets na peanuzayuu cogpemenHble Memoobl | NPUMEHSIMNb peanuzayuu
3¢ S361KOG An2OpUMMO8 paspabomxu u COBpeMeHHble MemOObl | ANeOPUMMO8
KOHKDEMHbIX peanuzayuu paspabomiu u KOHKDEMHbIX
npocpammupos | yamemamuuecKux aneopummos peanuzayuu MAMEMAMUYECKUX
AHUS U naKemos | Mooeiell Ha Oaze A3bIK08 | KOHKDEmHbIX aneopummos Mmooenell Ha baze
NPUKNAOHDIX nPOSPAMMUPOBAHUSL U MAMeMAmueckux KOHKDEMHbIX A3bIKOG
naKkemos NPUKIAOHbIX MoOeinell Ha 6aze s36IK08 | MAMEMAMUYeCcKUx NPOSPAMMUPOBAHUSL
npocpamm nPOSPAMM. nPOPAMMUPOBAHUSL U MoOenell Ha 6ase sI3bIK08 | U NAKEMog
naKkemos NPUKIAOHbIX nPOSPAMMUPOBAHUSL U NPUKIAOHBIX
npOSPAMM. naKkemos NPUKIAOHbIX npOPAMM.
npOPAMM.
TIK-2.3. Omcymcmeue énradenusi | B yenom ycnewinoe, HO B yenom ycnewnoe, Ho Bnaoenue nagvixamu
Brnadeem wiu (hpaemenmapoe He CUCIeMamuyecKkoe cooepaicaujee npoeedeHist noo
HABbIKAMU enaoetue. en1a0eHue HABbIKAMU omaoenbHble npoodenvl HAaYYHbIM
paspabomxu u nposedetus noo 81a0eHue HABbIKAMU pykoeodcmeofw
HAYYHbIM npogedeHUst noo UCCIe008aHUIL HA
anzopummos Ha
PYKOBOOCMBOM HAYYHBIM ocHoge
basze s13bIK06 .
UCCIe008aHUL HA PYKOBOOCMBOM cyuecmeyiouux

npopamMmuposa




HUs U NaKemoe OCHOGE CYWeCmEyIouUx | UCCIe008aHuil Ha MeMOo008 8
NPUKTAOHBIX MEMOO08 8 KOHKPEMHOUl | OCHOBe CYWeCmayiouux | KOHKpemHoll
npozpamm obracmu Menoooe 6 KOHKpemHuotl | obnacmu
npogeccuoHanbHoU obnacmu npogeccuoHanrbHol
OesimenbHOCU. npogeccuoHanrbHol desimenbHOCL.
OestmenbHOCU.

2. KoHTpoJbHBIEe 321aHUS UJIH HHbIE€ MATEPUHAJIBI, HEOOXO0AUMBIE I/l OLIEHUBAHUS Pe3yIbTATOB
00yueHus1 Mo JUCHUILINHE. MeToaquYecKHe MaTepHaJIbl, ONpeaesiolue MpoueIyphbl

OLlCcHUBAHUSA PE3YyJbTATOB Oﬁy‘leHHﬂ o JTUCHUIIJIMHE.

Komnierennus
(c ykazaHueM Koj1a)

Pe3ynbrarel 00yueHus
Hnouxamop oocmudicenus
KoMnemenyuu (¢ Kooom)

OuneHo4HBIE CpPeICTBA

IIK-1. Cnocobnocme npogodums noo
HAYYHBIM PYKOBOOCBOM
UCCIE008aHUSI HA OCHOBE

Cyecmeyiouux Memooos 6
KOHKpemHot obnacmu
npogheccuoHaIbHOU 0esimeNbHOCU

1IK-1.1. 3naem npunyunsi npogeoenus
HAYYHBIX UCCTIE008AHULL,
cyugecmsyrouue Memoovt 00pabomKu
UHGOPMAYUY U AHATU3A NOTLYYEHHBIX
Pe3yIbmamos

nabopamopHsie pabomul;
KOHMPOTbHAS paboma, IK3aMeH

IIK-1.2. Ymeem npogodums noo
HAYYHBIM PYKOBOOCHIBOM
UCcned08aHUs Ha OCHoge
Cyuecmeyiouux Memooos 8 Kom-
KpemHuou obaacmu npoghecCUOHaIbHOT
oesimenbHoCmu

nabopamopHsie pabomul;
KOHMPOTbHAA paboma, IK3AMeH

1IK-1.3. Braoeem nasvikamu
npogedeHUst UCCIe008aHULL NOO
HAYYHBIM PYKOBOOCHBOM 6 KOHKDENHOU
obnacmu npogeccuoHarbHOU
OesimenbHOCmu

nabopamopHwie pabomul;
KOHMPOTbHASL paboma, IK3aMeH

TIK-2. Cnocobnocms ucnonb306amo
cospemerHbie Memoobl paspabomxu u
peanuzayuu aneopummos KOHKPEenHblx
mamemamuyeckux mooenei na baze
SA3BIKOG NPOSPAMMUPOBAHUSL U
naKemos NPUKIAOHBIX HPOSPAMM

1IK-2.1. 3naem cogpementbie Memoovl
PaspabomKu aneopummos,
Mamemamuyeckue MoOeu, 3bIKu
NPOSPAMMUPOBAHUA U NAKENbL
IPUKTIAOHBIX NPOSPAMM

Jnabopamopuvie pabomwl,
KOHMPOJbHASL pAbOmMA, IK3AMeH

IIK-2.2. Ymeem paspabamvléams
AN2OPUMMbL MAMEMAMUHECKUX
Mooerell Ha baze s3bIK06
NPOSPAMMUPOBAHUSL U NAKEMOS
NPUKIAOHBIX NPOSPAMM

J1abopamopuvie pabomol,
KOHMPOJbHASL pAbOma, IK3aMeH




1IK-2.3. Braoeem nasvikamu nabopamopHwie pabomol;
DPA3pabOmMKU U AN2OPUMMO8 Ha basze KOHMPOLLHASL paboma, IK3AMeH
A3BIKOB NPOSPAMMUPOBAHUS U NAKETNO8
NPUKTIAOHBIX NPOSPAMM

Kputepusmu oneHuBaHUS TpPU MOOYIbHO—PEUMUH2080U cucmeme SBISIOTCS 0auibl, KOTOPbIE
BBICTABJISIIOTCS MIPENO/IaBaTesieM 3a BUJIbI JCSITEIBHOCTU (OLEHOYHBIE CPEICTBA) MO UTOraM H3Yy4YEHUs
Moaysed (pa3fenoB AMCUUILIMHBI), MEPEUUCICHHBIX B PEUTHHI-IUIAHE IUCHUIUIMHBL (071 IK3aMeHa:
TEeKYIIMA KOHTPOJIb — Makcumym 40 0amioB; pyOeKHBIH KOHTpOIb — MakcumyMm 30 0amios,
MOOIIPUTENbHBIE OB — MakcUMyM 10; 011 3auema: TEKyIUH KOHTPOJIb — MakcuMyM S50 0asuios;
PYOEKHBIN KOHTPOJIb — MakcuMyM 50 0aiioB, HOOIIPHUTENbHBIE OauTbl — MakcuMyM 10).

[kanbl OLeHUBAHUS:

(Ons ox3amena:

oT 45 1o 59 6a1T0B — «yAOBIETBOPUTEIHHOY;

ot 60 110 79 6aTIIOB — «XOPOIIOY;

oT 80 GayJIOB — «OTIUYHOY.



IK3aMEHALMOHHbIEC OMJIETHI

CTpyKTypa 3K3aMEHAIMOHHOTO OMJIETa: COCTOUT M3 OJIHOTO BOIPOCA TEOPETUYECKOTO XapakTepa u
3a/1a4H.

BOHpOCH JJIs1 OK3aMEHa.

37. Tonstue crmy4yaifHON BeNMYMHBL. Buabl, mpuMepbl ciay4alHbIX BenuuuH. [loHSATHE M CIIOCOOBI
3a7aHusd  3aKOHA paclpeicsicHus CllydalHoW BenuuuHbl. lloHSiITHE ©  CBOMCTBAa IUIOTHOCTH
pacnpeeseHus: BEpOTHOCTEH.

38. MaremaTnueckoe OXHJIaHHE (IUCIEpCcUs; BTOPOM HadalbHBIH MOMEHT; CpPEIHEKBAIPaTUYECKOEe
OTKJIOHEHHE; KO3PQPUIIMEHT Bapuanuu, (QYHKIUS pacnpeAciieHus, IUIOTHOCTh paCIpeeICHHS)
CIIy4aiiHOH BEJIMYMHBL: YTO XapaKTEPU3YIOT U KAKYI0 UMEIOT pa3MEpPHOCTh?

39. [lpousBopsimass ¢yHkuus M npeobpazoBanue Jlammaca. JIng kakux ciydalHbIX —BEJTUYUH
ucnoib3yercs npeodpazopanue Jlamaca?

40. TunoBble pacrpenesneHusi ciaydalHblX BenuuuH. Pacnpenenenue Ilyaccona. I'eomerpuueckoe
pacrpeiesieHue.

41. TunoBble pacHpeneieHus] ClydyalHbIX BEIMYMH. PaBHOMEpHBI 3aKOH  paclpeaeieHus.
OKCIIOHEHIIMAJIBHBIM ~ 3aKOH  pacrpeneneHus.  Pacnpenenenune  Opsanra.  HopmwuposanHOE
pacnpezesieHue JpilaHra.

42. Cucrema H ce€Th MAacCOBOTO 00cimyxuBanus. OCHOBHBIC TIOHSTHSL.

43. Tlotox 3asBOK. OCHOBHBIC XapaKTCPUCTHUKH, KIACCHU(PUKAIUsA, CBOHCTBA. JIJTUTEILHOCTH
oOciyxuBaHus 3asBOK. OCHOBHbIE XapakTepUCTUKU. CTpaTeruu YHpaBlIeHHUs IOTOKAMHU 3asBOK.
Knaccudukanus.

44. Knaccudukanus cucreM maccoBoro oocnyxubanus. Knaccudukanus cereBbix Moaeneil. Ilonstue
koa¢duLreHTa epeiayu.

45. TTapamerpsl CMO. Pexumsl gynkimonupoBanus CMO. Xapakrepuctuku CMO ¢ 0HOPOJHBIM
IIOTOKOM 33asIBOK.

46. Xapaktepuctuku CMO ¢ HEOJHOPOAHBIM TIOTOKOM 3asBOK: IO K&KIOMY KIIAcCy 3asBOK,
00BEIMHEHHOTO (CYMMAapHOT0) MOTOKA 3asBOK.

47. TTapametrpsl CeMO. Pexxumsl ¢pynkunonuposanus CeMO.

48. VY3nossle xapakrepuctuku CeMO. Ceteble xapakrepuctuku CeMO.

49. OpnokanampHbpie CMO ¢ OZHOPOJHBIM TIOTOKOM  3asBOK. (OCHOBHBIC  IPEAIOJIOKCHHS.
XapakTepuctiku 3kcrnoneHnuansHoi CMO M/M/1. XapakTeprcTukH HedKCHoHeHImaabHoit CMO
M/G/1,CMO G/M/1 u CMO o6mero Buga G/G/1.

50. Opnokananbabie CMO ¢ 0THOPOTHBIM TOTOKOM 3asIBOK, CBOMCTBA.

51. Muorokananpabie CMO ¢ 0THOPOIHBIM MTOTOKOM 3asiBOK, CBOMCTBAa MHOTOKaHambHOUM CMO.



52. OpnokananbHbie CMO ¢ HEOJTHOPOIHBIM MOTOKOM 3asBOK. XapakTepucTuku u coiictBa J{O BII,
JO OIlu 10 AIL

53. 3akoHBI COXpaHEHUs. 3aKOH COXPAHEHUs BpEMEHU OXujaHus. Momudukanus 3aKoHa COXPAHCHUS.
3aKOH COXpaHEHHs] CYMMapHOM JJIMHBI O4EPENHN 3aBOK.

54. Pa3zomkHyThIe SKCHIOHEHIMAIbHBIE CeMO ¢ 01HOPOIHBIM TOTOKOM 3asBOK, OIIUCAHUE.

55. Pacuer  xapakTepucTHK  (YHKIMOHHPOBAHUS  JUHEWHBIX  PAa3OMKHYTBIX  OJHOPOJHBIX
skcnoHeHIMANbHBIX CeMO. Pacuer k03 puimeHToB nepenady 1 MHTEHCHBHOCTEH MOTOKOB 3asBOK B
y3nax PCeMO. IIpoBepka ycnoBusi orcyTcTBUA neperpy3ok B CeMO.

56. Pacuer  xapakTepucTHMK  (YHKIMOHUpPOBAHMS  JIMHEMHBIX  PA30OMKHYTBIX  OJHOPOJHBIX
skcrioHeHIManpHeIx  CeMO. Pacuer y3noBbix xapakrepuctuk PCeMO. Pacuer cereBbIX
xapakrepuctuk PCeMO. CpoiictBa pazoMkHYTbIX CeMO. CriocoObl pa3rpy3Ku «y3KOro MECTay.

57. 3amkHyThIe 3KcroHeHIuanbHble CeMO ¢ 0HOPOIHBIM IOTOKOM 3asiBOK. Pacuer ko3¢ dunueHToB
nepenad B y3nax 3CeMO. Pacuer xapakrepuctuk 3CeMO. CpoiictBa 3aMkHYThIX CeMO. CriocoOsl
pasrpy3ku «y3KOTro MECTa».

58. Monstue cmyuaitHoro mporecca. Ciay4aiiHbIe MPOLECCH C JAUCKPETHBIMH COCTOSHHUSIMU. [loHsTHE
MapKOBCKOT'0 ClIy4yalHOro npouecca. [lapaMeTpsl 1 XapakTEpUCTUKH.

59. Metoasl pacuerta MapKOBCKUX Mojesiel. Oproauyeckoe CBOWCTBO CIy4alHBIX IPOLIECCOB.
MapkoBckue NpoLecChl C JUCKPETHBIM BpeMeHeM. MapKOBCKHE IPOLECChl € HENpPEpPhIBHBIM
BPEMEHEM.

60. MapkoBCKHE MOJENIN CHUCTeM MaccoBoro obcmyxkuBanus. OpHokaHanbHass CMO 6e3 HakomuTens
(M/M/1/0). Pa3meuenHsblii rpad mepexofoB ciydailHOro Imporecca. MaTpuila HMHTEHCHBHOCTEH
nepexoq1oB. Cucrema ypaBueHnuid. Pacuet xapakrepuctuk CMO. AHanu3 CBOWCTB CUCTEMBI.

61. MapkoBCKHE MOJEIN CUCTEM MaccoBOoro obOciyxuBaHus MHorokanambHas CMO 06e3 HakomuTemNs
(M/M/N/0). Onucanune cucremsl. [Ipeanonoxenus u nponyuieHus. KoaupoBaHue COCTOSHMN
ciyyailHoro nmpouecca. Pa3meueHHbli Tpad mepexoJoB ciydaiiHOro mpomecca. Marpuna
MHTEHCUBHOCTEN mnepexonoB. Cuctema ypaBHeHui. Pacder xapaktepuctuk CMO. AHnanu3 cBOWCTB
CUCTEMBI.

62. MapKoBCKHE MOJIEIM CHCTEM MaccoBOro oOcmyxuBanusi. OpaHokananbHas CMO c HakomuTenem
orpaHudeHHod emkoctu (M/M/1/r). Omnucanue cucrembl. IlpeanonoxeHuss W JIOMYyILEHUS.
KomupoBanue cocrosiHuii ciaydailHOTO Tiporiecca. PasmedeHHbId Tpad MmepexonoB CIydaitHOTO
npouecca. Cucrema ypaBHeHuil. Pacuer xapakrepuctuk CMO.

63. MapkoBCKHE MOJEIM CHCTeM MaccoBoro obciyxuBanus. OpHokananbHas CMO c HakomuTenem
HeorpannueHHo emkoctu (M/M/1). Omnmcanue cucremsl. [IpennonoxxeHus ¥ JAOMYLICHHUS.
KomupoBanue cocrosiHuil ciaydailHOTO Tiporiecca. PasmedeHHbId Tpad MmepexonoB CIydaitHOTO

nporecca. Cuctema ypaBHeHu#. Pacuer xapakrepuctuk CMO.



64. MapkoBcKHE MOJEIH CHUCTEM MacCOBOTO oOcCiyxuBaHus. MHorokaHanpHass CMO HakomuTeneMm
orpannueHHoi &mkoctu (M/M/2/1). Omnucanme cuctemsl. llpennonoxkeHus W AOMYIIEHUS.
KomupoBanue coctossHMN ciiydaiiHOro Tmporecca. Pa3smeueHHbId Tpad NEpexo0oB CIydaitHOTO
npouecca. Pacuer xapakrepuctuk CMO.

65. MapkoBckue MOJenu CUCTeM MaccoBOro obcmyxkuBanusa. OnHokananbHas CMO ¢ HEOTHOPOIHBIM
IIOTOKOM 3asBOK M OTHOCHUTEIbHBIMU npuopureramu. OmnucaHue cuctembl. [lpeamnonoxenus u
nomymenus. KomupoBaHue cocTosHUN ciaydaitHoro mpormecca. Pa3meueHHblid rpad mepexoioB
ciydaitHoro nponecca. Pacuer xapakrepuctuk CMO.

66. MapkoBckuEe MOJCIIH CETel MaccoBOTO oOCykuBaHus. PazomkHyTas skcnoHeHnuanbHas CeMO c
HAKOIUTEJIIMA OTPaHUYEHHOM eMKOCTH. 3aMKHYTasl 3kcrioHeHanbHas CeMO.

67. Metoasl (QopMHpPOBaHUS CIy4alHBIX uyucel. DopMHpOBaHHE PAaBHOMEPHO pacrpeneéHHBIX
ciydaiiHbIX BenuuuH. [IpoBepka TreHepaTOpOB pPaBHOMEPHO pACIpENETICHHBIX ICEBIOCTyYalHBIX
qrcel.

68. Cocra cuctembl umuTannoHHoro moaenuposanuss GPSS World. DnemenTst si3pika GPSS World.

69. O6bvextsl GPSS-monenu. Cocras u ctpykrypa GPSS-Monenn.

70. 3amyck mpomecca wmojaenupoBaHus. Tpanzaktel. MogenbHoe Bpems. CHUCKU. 3aBeplIeHHE
MOJIETTUPOBAHUSI.

71. CucrtemHble 4ucIOBbIE aTpUOYThl. BCTpoeHHBIE BEPOSITHOCTHBIE PACIIpEACICHUS.

Omneparopsl 6:10koB GPSS World. Komanasr GPSS World.

Kpurepuu ouenku (B 0a/1ax):

- 25-30 6a/110B BBICTABIIIETCS CTY/IEHTY, €CIM CTYJCHT Jall MOJHbIC, Pa3BEPHYThIE OTBETH HA BCE
TEOPETHUECKHE BONPOCHl OWIeTa, NPOJEMOHCTPUPOBAN 3HAHUE (PYHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHHOJIOTHH, OCHOBHBIX 3JIeMEeHTOB. CTyaeHT 0e3 3aTpyAHEHMH OTBETHJI HA BCE JONOJIHHUTENIbHBIE
BOIIPOCHI.

- 17-24 6an0B BBICTABIAETCS CTYIEHTY, €CIM CTYACHT PAcKpblUl B OCHOBHOM TEOPETHUYECKHE
BOIIPOCHI, OJHAKO JOIYIIEHbl HETOYHOCTU B OIpPEAEICHUH OCHOBHBIX HoHATHH. Ilpum oTBere Ha
JOIOJHUTEIbHBIE BOIIPOCHI JOMYIIEHb! HEOOIBIINE HETOUHOCTH.

- 10-16 OanioB BBICTABISIETCS] CTYJCHTY, €CIIM IPH OTBETE HA TEOPETUIECKHE BOIPOCH CTYIEHTOM
JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIMIMOOK B TOJKOBAHWM OCHOBHBIX MOHATHH. Jlormka m momHOTa
OTBETAa CTPAJalOT 3aMETHBIMH W3bSIHAMH. 3aMETHBl TPOOETs! B 3HAHUM OCHOBHBIX METOJIOB.
Teoperuueckue BOIPOCH B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C INPOIyCKaMH Marepuana. MmMerorcs

NMPUHIUITAAJIBHBIC OIIIMOKHU B JIOTUKE IMMOCTPOCHUS OTBETA HA BOIIPOC.



- 1-10 6a/u10B BBICTABJISETCS CTYNIEHTY, €CJIM OTBET Ha TEOPETHUECKHUE BOMPOCH! CBUIETEIbCTBYET
0 HEMOHMMAaHUM U KpaliHEe HEMOJIHOM 3HAaHUU OCHOBHBIX MOHATUN U METOJ0B. CTYy/IEHT HE CMOT OTBETUTH
HU Ha OJIMH JIOMOJIHUTEIbHBIN BOMIPOC.

Dk3aMmeHarmonHble OmneTsl — [Ipunoskenne No2.

3aganus 1JIs1 KOHTPOJIbHOM padoThI

Onucanve KOHTPOJIbHON pabOTHI:

KonTpomnbHas paboTa sSBIIsIeTCS OIICHOYHBIM CPECTBOM ISl HEKOTOPBIX ATAllOB OCBOCHUS
KOMIIETECHIINH.
Onucanue METOOUKHU OLIEHUBAHHUS:

Kpumepuu ouenku konmponwvnoit paoomot Nel:

- 6 06anyn0B BhICTABISETCS CTYIEHTY, €CIM CTYJIEHT Jajl MOJHbIE, pa3BEpHYThlE OTBETHI HA BCE
TEOPETUYECKHEe BOMPOCHl OuIEeTa, MPOAEMOHCTPUPOBAN 3HaHHE (YHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE MPUMEHITh TEOPETHUUECKUE 3HAHUS IPH BHIIOJHEHUU
npaktTuueckux 3amaHuil. CTyneHT Oe3 3aTpyJHEHHl OTBETHJI Ha BCE JOMOJHUTENIBHBIE BOIMPOCHL.
[IpakTryeckas 4acTh paOOTHI BHIITOJHEHA MTOJHOCTHIO 0€3 HETOYHOCTEH M OIINOO0K;

- 5_0aJ1710B BBICTABIISIETCS CTYJAEHTY, €CIIU CTYACHT PAacKpbUl B OCHOBHOM TE€OPETUYECKUE BOIPOCHI,
OJIHAKO JIOIYILEHbl HETOYHOCTH B ONPEJCIIEHUN OCHOBHBIX MOHATUH. IIpu oTBeTe Ha AONMOJHUTENbHbBIE
BOINIPOCHI JIOMYIIEHbI HEOONbIINE HETOYHOCTH. [Ipy BBIMONHEHWU NPAKTUYECKON YacTH pabOThI
JIOTYILIEHbI HECYILIECTBEHHBIE OIINOKH;

- 3 0anja BBICTABISETCS CTYIEHTY, €CIM IpPU OTBETE Ha TEOPETUYECKHE BOMPOCHI CTYIECHTOM
JIOIYILIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHMHM OCHOBHBIX MOHATHH. JIormka v mojHoTa
OTBETa CTPAJalOT 3aMETHBIMH U3bSHAMU. 3aMETHbI MpoOeNbl B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTnueckne BOMPOCHl B IIEJIOM H3JIOKEHBI JOCTaTOYHO, HO C Ipomyckamu Martepuana. Mmerorcs
NPUHIUIHATIBHBIE OMIMOKHU B JIOTHKE MOCTPOEHUs OTBETA Ha Bonpoc. CTyNEHT He pPelni 3aa4y WK MpH
pelIeHNH AOMYIIEHbI IPpyOble OLINOKY;

Kputepuu onieHku KOHTPOIbHOM padboTh Ne2:

- 7 0amIoB BBICTABIISAETCS CTYJIEHTY, €CIM CTYAEHT Jal IOJIHbIE, Pa3BEpPHYThIC OTBETHl Ha BCE
TEOPETUYECKHE BOMNPOCHl OWJeTa, MPOAEMOHCTPUPOBAN 3HaHHE (YHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTUHM, OCHOBHBIX JJIEMEHTOB, YMEHHUE INPUMEHITh TEOPETHUYECKUE 3HAHUSA IIPHU BBIITOJHEHUU
npakTudeckux 3anaHuil. CTyaeHT Oe3 3aTpyJHEHMH OTBETMJ Ha BCE JIOTOJIHUTENIbHBbIE BOMPOCHI.
[TpakTryeckas 4acTh pabOThI BBIIIOJHEHA TOJHOCTHIO 0€3 HETOYHOCTEN U OIIMOO0K;

- 5 0ayIOB BBICTABJISIETCS CTYIEHTY, €CIIM CTYAEHT PAaCKpPbLI B OCHOBHOM TE€OPETHYECKHE BOIPOCHI,
OJIHAKO JOIYIIEHBI HETOYHOCTU B OIIPEACICHUH OCHOBHBIX NMOHATUH. IIpu OTBETE Ha IONOJHUTEIBHbIE
BOMPOCHI JIOMYIIEHbl HEOOJbIINE HETOYHOCTH. Ilpu BBIMOJHEHMH NPAKTHUYECKOM dYacTH paboThI
JIOTYILIEHbI HECYILIECTBEHHBIE OIINOKH;

- 3 Oamna BBICTaBJISETCS CTYIEHTY, €CIM MpPH OTBET€ HAa TEOPETUYECKHE BOMPOCHI CTYACHTOM
JIOTYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHMHM OCHOBHBIX MOHATUH. JIormka M mojHOTa
OTBETa CTPAJAIOT 3aMETHBIMM M3bSHAMH. 3aMeTHbl MpoOenbl B 3HAHUM OCHOBHBIX METOJOB.
Teopernyeckne BOIPOCH! B LEIOM H3JIOKEHBI JOCTATOYHO, HO C IpOIycKaMu Marepuana. VMMerorcs
NPUHIUIHATIBHBIE OIMIMOKHU B JIOTHKE MOCTPOEHUS OTBETA Ha Bonpoc. CTyNEHT He Pelni 3aa4y WIH MpH
pelLIeHUH JOMYIIEHbI IpyOble OINOKHY;



Kpumepuu oyenku konmpoavhoi paoomaor Ne3:

- /__0anJo0B BBICTABISETCS CTYAEHTY, €CIM CTYAEHT Jall IOJIHbIE, pa3BEpHYTblE OTBETHl Ha BCE
TEOPETUYECKHEe BOMPOCHl OuJeTa, MPOAEMOHCTPUPOBAN 3HaHHE (YHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB, YMEHHE IPUMEHSTh TEOPETHUUECKHUE 3HAHUS IPU BBIIIOJHEHUU
npakTuueckux 3amgaHuil. CTyneHT Oe3 3aTpyJHEHHH OTBETHJI Ha BCE JOMOJHUTEIbHBIE BOIPOCHI.
[IpakTyeckas 9acTh paOOTHI BHIIIOJHEHA MTOJTHOCTHIO 0€3 HETOYHOCTEH 1 OIIHOO0K;

- 5_0a/1710B BBICTABIIICTCS CTYACHTY, €CIIU CTYJIEHT PacKpbLl B OCHOBHOM TEOPETHUYECKHE BOIPOCHI,
OJIHAKO JOIYILEHbl HETOYHOCTH B ONPEIECIIEHUN OCHOBHBIX MOHATUM. IIpu oTBeTe Ha AONOIHUTEIBHBIE
BOIIPOCHI JIOMYIIEHbI HEOONbIINE HETOYHOCTH. [IpH BBIMOJHEHWH NPAKTUYECKON YacTH paboThI
JOMYIICHBI HECYIIECTBEHHBIEC OLTHOKM;

- 3 0anja BBICTaBISETCS CTYACHTY, €CIM INPU OTBETE HA TEOPETUYECKUE BOIMPOCHI CTYACHTOM
JIOIYILIEHO HECKOJIBKO CYHIECTBEHHBIX OIIMOOK B TOJKOBAHUM OCHOBHBIX NOHSTHUH. Jlormka u mosiHoTa
OTBETa CTPAJAlOT 3aMETHBIMM M3bSHAMH. 3aMeTHbl MpoOenbl B 3HAHUM OCHOBHBIX METOJOB.
Teopernueckue BONPOCH B LIEJIOM H3JI0KEHBI JOCTaTOYHO, HO C INpoIyckamMu Matepuana. Mmerorcs
MPUHIMITHATBHBIC OIIMOKU B IOTUKE MOCTPOCHHS 0TBeTa Ha Bompoc. CTyIEeHT He PelIn 3a/1a4y Uiu Ipu
pEeLIEeHNH AOMYILIEHbI IPyOble OLUTMOKH.

Bapuantbl koHTpobHBIX paboT — [lpunoxenue 3.

JlaGopaTopHbie padoThI

JlaGopaTopHnas padora Nel. «OcHoBHbIe onepaTopbl u Komanabl CUM GPSS Worldy.

Kpurepumu ouenku (B 6aj11ax):
3a otuér no aboparopHoii pabore Nel

- 7 GaoB BBICTABISETCS CTYJEHTY, €CIIU MPAKTUYECKasi 4aCTh PabOTh! BHIOIHEHA MTOJHOCTBIO 0€3
HeTouHOCTe! 1 ommoOoK; CTyaeHT 0e3 3aTpyAHCHHUI BBIIOIHIII BCE JOTIOIHUTEIbHBIC 3a/1aHNS;

- 5 0ansoB BBICTABISETCS CTY/ICHTY, €CIIU IMPaKTHYeCKask 9acTh paOOTHI BHIOJIHEHA OTHOCTHIO 0€3
HETOYHOCTEH M OINMOOK, a TPHU BBIIOJHEHUH JONOJHHUTENbHBIX 3aJaHUH JIOIMYIIEHBl HEOOJIbIINe
HETOYHOCTH;

- 3 Oama BBICTABISAETCS CTYACHTY, €CIHM TPH BBINOJHEHUU TPAKTHUECKOW YacTH pPadOTHI

JOTYIIEHBl HECYIIECTBEHHBIE ONIMOKW; WM BBIMOJHEHO TOJHPKO OCHOBHOE 3ajaHue, HO 0e3 OMMOOK H
HETOYHOCTEMN.



JlabopaTopnasi pa6ota Ne2. «<MMUTALIMOHHOE MOJIEJIMPOBAHUE B GPSS World».

Kpurtepun onenku (B 6a/iax):
3a oTuét mo naboparopHoii padore Nel
- 12 6anmioB BBICTABISIETCS CTYAEHTY, €CIM MPAKTUYECKas 4acTh pabOTHl BHIIOIHEHA IOJHOCTHIO

6e3 HeToyHOCTEH U onmOoK; CTyneHT 0e3 3aTpyIHEHHH BBIIOJIHIII BCE IOTIOTHUTENIbHBIC 3aaHNUs;

- 9 6ayIoB BBICTABIIAETCS CTYACHTY, €CIIM MPAKTHYECKast 4aCTh paOOTHI BHIIOJIIHEHA ITOJIHOCTBIO 0€3
HETOYHOCTeH M OHmMOOK, a IpHU BBIIOJHEHUM JOMOJHUTENIBHBIX 3aJaHUi JOMYIIEeHbl HeOOoJIbIINe
HETOYHOCTH;

- 5 0auioB BBICTABISETCS CTYACHTY, €CIH IPHU BBINOJHEHUN MPAKTHYECKOH YacTH pPabOTHI
JIOTYIIIEHbI HECYIECTBEHHBIC OIIMOKU; WM BBIIOJHEHO TOJILKO OCHOBHOE 3ajJaHue, HO 0e3 OMMOOK U
HETOYHOCTEH;

- 3 Oay1a BBICTABJISIETCS CTYICHTY, €CJIM MPU PEIICHHUH 3aaHusl JOMYIICHbI He3HAYUTEIIbHBIC

OLIMOKHU, U OOHAPYKUBAETCS OTCYTCTBHE HABBIKOB IPUMEHEHUS TEOPETUYECKUX 3HAHUN ITPU
BBITNIOJTHEHUH NTPAKTUYECKUX 3aaHUM.

JlaGopaTopuas padora Ne3. «KMMuTanHOHHOE MoAeIHpoBanue B cpeae AnyLogicy.

Kpurepuu ouenku (B 0aj11ax):
3a oTuét o naboparopHoit pabore Ne3
- 15 6aioB BBICTABISETCS CTYIEHTY, €CJIM HET 3aMEUYaHUH;

- 10 GayIoB BBICTABISCTCS CTY/ICHTY, €CITH HMEIOTCSI HECYIIECTBEHHBIC 3aMCUaHus;

- 5 0aJUI0B BBICTABIISETCS CTYAECHTY, €CJIU B 1IEJIOM MOJIYUYEHbl BEPHbBIE PE3YIbTAaThl, HO UMEIOTCS
CYIIECTBEHHbIE 3aMeUaHMsl.

BapuanTs! 3aganuit ans nadopatopHbsix padot — [Ipunoxenne Ne4.

KoMIuiekT TecTtoB

TectupoBanue ocymectBisiercss B CuHcTeMe I1eHTPAJIH30BAHHOrO TecTupoBanus baml'y
http://moodle.bashedu.ru/. Ilens TecTupoBaHUs — TPOBEPUTH MPHOOPETEHHBIC 3HAHHS, YMEHHS U HaBBIKH,
NpUOOpPETCHHBIE B XOJ€ H3Y4eHHs JUCHMIUIMHBL. CTyIeHTY TMpeUIaraloTcsi JeCsITh BOMPOCOB C
BapUaHTaMH OTBETOB, CT€HEPUPOBAHHBIE CITYYaitHBIM 00Pa3oM.

Kpurepuu onenku (B 6a1ax):
- 10 GaoB BBICTABISIETCS CTYACHTY, €CITU BBITOTHEHBI 10 3amaHmii;
- 9 0aJUTOB BBICTABIISAETCS CTYACHTY, €CJIM BBITOJIHCHO 9 3a1aHuii,

- 1 Oan BeICTaBIII€TCS CTYJEHTY, €CJIU BBIMOIHEHO | 3a1aHue.

Bapuantsl TectoB — [Ipritoxenue NoS.


http://moodle.bashedu.ru/

Temsl 3cce
(pedepaTtoB, 10KIAI0B, COOOIIEHUI)

1o aucuuiinae Amumanyuonnoe mooeauposanue
(HaumeHnosamnue OUCYUNIubl)
Temwl pehepamos:

. Mecto HMUTAIMMOHHOI'O MOACIUPOBAHHA B COCTABEC 9KOHOMHUKO-MATEMATUUCCKHUX METOIOB.

. MBICIIEHHBIC ¥ MaIlTMHHEIC MOACIN CONAJIbBHO-O3KOHOMHNYECKNUX CUCTCM.
. COHI/IaHBHO-BKOHOMI/IqCCKI/Ie IIPOLECChI KaK 00BEKTHI MOACIINPOBAHUS.

1
2
3
4. CtpykTypa u KJ1acCu(UKAIHs UMATAITUOHHBIX MOJICIICH.
5. OcHOBHBIE 3TallbI IPOLIECCa UMUTALIUH.

6. OnpeneneHne CUCTEMBI, IIOCTAHOBKA 33/1a4H, (POPMYITMPOBAHUE MOJEIH U OLIEHKA €€ aJleKBaTHOCTH.

7. OKCIepUMEHTHpPOBaHME C HCHOJb30BaHMeM WM, MexaHW3M perjaMeHTalud, HHTEepIpeTanus U
peanu3auus pe3yiabTaToB.

8. Opranu3alvOHHBIE ACTIEKThl UMUTALIMIOHHOTO MOJECIUPOBAHUS.

9. OCHOBHBIE KOMIIOHEHThI IMHAMUYECKON MUPOBOM Mozenu Poppectepa.

10. KoHuenmus «1eTis o0paTHOM CBSA3H.

11. CtpykTypa MOJi€1 MUPOBOW CUCTEMBI.

12. KanoHuueckas MoJieb NpeAnpUsTUs.

13. MogenupoBaHue 3aTpar npearnpusTHs.

14. MoaenvupoBaHue HATOTOOOIOKEHHUS.

15. Ucnonb30BaHWE UMUTALIMOHHOTO MOAEIIUPOBAHUS /1Sl TUTAHUPOBAHUS.

16. Coneprxanue mpoueccoB CTPATETHYECKOIO U TAKTUYECKOTO TUIAHUPOBAHUS.

17. OcHOBHBIE MOJ1YJIM CUCTEMBI MTOAJICPAKKU PUHATHS PELLICHUI.

18. Cymnocts craructuueckoro M.

19. Merox MonTte-Kapio.

20. Unentudukanus 3aKoHa pacrpeaeaeHusl.

21. Knaccuduxanus cucrem MO.

22. CymHOCTbh METO/1a SKCIIEPUMEHTAILHON ONTUMHU3AIINH.

23. ®opMHpOBaHUE KOHLIENTYAJILHON MOJEIIN.

24. TlpyHUHMIIBI BEIOOpA KpUTEPUS ONTUMAIBLHOCTH, pa3paboTKa aJropuT™Ma ONTUMHU3ALMH.

25. DBpUCTUYECKHE ANTOPUTMBI TIOMCKA PELICHUM.

26. YnpaBineH4YeCKHE HMUTALMOHHBIE UTPbI, UX MPUPOJA U CYIIHOCTb.

27. CTpyKTypa 1 MOPSAJOK pa3pabOTKU yIPaBICHUECKUX UMUTALMOHHBIX UTD.

IIpumepHbIe KpUTEPUHN OLIEHKH:
- 6 6ann06 BBICTABIIAETCS CTYACHTY, €CJIM PACKpPhITAa CYTh PACCMAaTPUBAEMOTO aCIEKTa M MPHYMHA

€r0 PacCMOTPEHHUS; OMMCAHNUE CYIIECTBYIONUX ISl JAHHOTO aclieKTa Mpo0jieM U mpejjiaraeMple MmyTH UX
pelleHus; JOKJIaJ HMeeT TIPEe3eHTall0; COONIIOJIEH pEerjJaMeHT TMpu MPeJCTaBICHUH JOKJIaJa;
MpEACTaBICHUE, a HE UYTEeHHWe Marepuaia, HCIOJb30BaHl HOPMATHUBHBIE, MOHOTpapUYECKHUE U
MEPUOINYECKUE UCTOUHUKH JIUTEPATYPhl; YETKOCTh JUKIUU; TPABUIIBHOCTh U CBOEBPEMEHHOCTH OTBETOB
Ha BOMPOCHI; 0pOpMIICHHE TOKIIaa B COOTBETCTBUU C TPEOOBAHUSIMH ClJadya €ro MpernoaaBareio;

- 5 6annos BBICTABISAETCS CTYACHTY, €CIIM HE BHITIOTHEHBI JTFOOBIE IBa U3 BBIIICYKA3aHHBIX YCIOBHUI;

- 3 Oanna BHICTABISAETCS CTYJACHTY, €CIIM HE BBIMOJHEHBI JIIOObIE YEThIpE M3 BBINICYKa3aHHBIX
YCJIOBHU.



KypcoBasi padora (mpoekr) "UMUTAaLNMOHHOE MOJAEJIMPOBAHUE ...

"

KypcoBas paGota siBIsieTCS OLEHOYHBIM CPEICTBOM Ui BCEX STAlOB OCBOCHHS KOMIIETEHIIMH.
Tema BbIOMpPAETCS CTYACHTOM CaMOCTOSITEITLHO, YTBEPXKIACTCS HA 3aCeTaHuU KadeIphl.

Tematuka moxer ObITh BbhIOpaHa kak i npoektoB B MT-chepe, cBsizaHHBIX ¢ Hay4dHO-
HCCIIeIOBATENLCKON padOTOl B paMKax KypCOBBIX pabOT MO APYrUM IUCHUIUIMHAM HAIMPaBIICHUS, TaK U
JUIS TIPAKTUYECKUX MPOEKTOB, CBSI3aHHBIX C COIMAIBHON cepoil MHTEepecoB oO0ydarolerocs, BKIOUas
COLIMATIbHO-KYJIBTYPHBIE, ON3HEC IPOEKTHI M CTAPTAITbI.

Pabora mpexncrarmser

c0o00lf BBINOJIHEHHUE HHIUBUAYAJIBHOI'O TBOPYCCKOro 3agaHus, C

00s3aTeNbHBIM HAMMCAaHUEM MPOrpaMMHOr0 mpoaykra (¢ wucmonszoBanueM HWT), odopmienuem B
[IEYaTHOM BUJE U €€ 3alUTON Iepes IPyNIon.

Kpumepuu oyenku npu 3aujume Kypcoeoii padomut

Orenka

Omnucanue

5
COTIIUYHO

BBICTABIISICTCSA CTYJICHTY, €CIIM CTYICHT Jajl MOJHOE, Pa3BEepHYTOE OIMCAaHHE BCEX
TEOPETUYECKUX  aCMEeKTOB  TeMbl W YKa3aHHBIX  JTamoB  pa3paboTkwy,
MPOJCMOHCTPUPOBA 3HAHWE (YHKIIMOHAIBHBIX BO3MOXKHOCTEH, TEPMHHOJIOTHUH,
OCHOBHBIX 3JIEMEHTOB, YMEHHE TPHUMEHSTh TEOPETHYECKHE 3HAHHSA IIPH
(GbopMHpPOBaHNHM W BBHIMOJIHEHHM MpaKTH4Yeckod wyacth Tembl. CrymeHT 6e3
33prI[HCHPII71 OTBCTHUJI Ha BCC OONOJHUTCIIBHBIC BOIIPOCHI. HpaKTI/I‘ICCKa}I qacCTb
paboTHI BHITTOIHEHA TIOTHOCTHIO 0€3 HETOYHOCTEH U OMUO0K;

4
«XOpOoIIo»

BBICTABJIACTCA CTYACHTY, €CJIM CTYACHT Jall IOJIHOE, Pa3BEPHYTOEC ONHMCAHHE BCEX
ACIICKTOB TEMbI, OJHAKO JOMYIICHBI HETOYHOCTH B OIPCACICHUU OCHOBHBIX
MMOHSATHH. HpI/I OTBETC Ha AOOIOJHUTCIBHBIC BOIIPOCHI MOOIIYHICHBI HeOOoIbIIINe
HCTOYHOCTH.

3
«yIlOBJIETBOPUTEIBLHO»

BBICTABIISIETCSI CTYACHTY, €CIM CTYAEHT Jall MOJIHOE, Pa3BEpHYTOE OMMCAaHHE BCEX
TEOPETHUUECKUX M MPAKTHYECKUX acCMEeKTOB TEMbI, OJTHAKO JOMYIIEHb HECKOJIBKO
CYLIECTBEHHBIX OLIMOOK B TOJKOBAHMM OCHOBHBIX HOHATHH. Jlormka M mojHOTa
KypcoBOil pabOThl CTPaJalOT 3aMETHBIMU H3bSHAMU. 3aMETHBI MPOOEIbl B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTHyeCcKre BOMPOCH! B LIEIOM U3JI0XKEHBI JOCTATOYHO, HO C
MpornyckaMu MaTepurana. iMeroTcst npuHIMITHATbHbIE OIIUOKY B JIOTHKE IMTOCTPOEHUS
caifra. IIpakTruyeckas 4acTb OTCYTCTBYET WJIM IPH B HEH JONYIIEHBI IPyOble OMNOKH

2
«HEYJOBIIETBOPUTEIBHO
»

BBICTABIISIETCS CTYJICHTY, €CJIM KypcoBast padoTa CBUAETEILCTBYET O HEHOHUMAHUH U
KpaiiHe HEINOJHOM 3HAaHWM OCHOBHBIX NOHSATHH M MeTonoB. OOHapyXKuBaeTcs
OTCYTCTBHE HAaBBIKOB IPUMEHEHHA TEOPETHUUECKUX 3HAHWN TPH BBINOJIHEHUU
MPAKTUUYECKUX 3aiaHui. CTyZAEeHT HEe CMOT OTBETUTh HHM HA OJWH JONOJHUTEIBHBINA
BOIIPOC.

«HC JOITYHICH»

KypcoBas pabota He BBITIOTHEHA




IIpuno:xenue 1

PeddTHHI-IIJIaH AU CHUIIINHBI
I/IMI/ITaHI/IOHHOG MOACIINPOBAHNC

(Haszeanue OUCYUNTUHBL COIACHO pabouemy Y4eOHOMY NAAHY)
HanpasiieHue noarotosku 09.03.03 Ipuxnaouas ungopmamura

Kypc 3 , cemectp__ V, VI
Buabl yueOHO# 1eATeJIbHOCTH bann 3a Yucno bambt
CTY/JAE€HTOB KOHKPETHOE | 3a/IaHHil VT Iy ON——
3aJjaHue 3a -
CEMECTP
Moayab 1. MATEMATHYECKHUE MOJEJA JUCKPETHBIX CUCTEM. AHAJIMTUYECKOE
MOJEJIMPOBAHUE

Texkymmii KOHTPOJIb

1. AynuropHas pabota (pedepar, 2 3 0 6
COOOIICHUE, JIOKJIAN)

Py0ekHblii KOHTPOJIb

1. Kontponbhas pa6ora Nel 2 3 0 6

Moayab 2. YUCJEHHOE MOJAEJUPOBAHUE (MOJEJHMCJAYYANRHBIX TPOLIECCOB)

Texkymuii KOHTPOJIb

1. JTaboparopHas pabota Nel 7 1 0 7

Py0e:xHbBINH KOHTPOJIb

1. KonTponsHas pabora Ne2 1 7 0 7

Moayasb 3. UIMUTALIMOHHOE MOJIEJIMPOBAHUE B GPSS World

Texkymuii KOHTPOJIb

1. JJaboparopHast pabota Ne2 6 2 0 12

Py0e:xHbIii KOHTPOJIb

1. KonTponbHas padora Ne3 1+6 2 0 7

Moayab 4. UMuTanInOHHOE MOJieJIMpoBaHue B cpeae AnyLogic

Tekymuii KOHTPOJIb

1. JTabopatopnas pabora Ne3 15 1 0 15

Py0eskHbIi KOHTPOJIb

1. TectupoBanue B Cucteme

LEHTPAJIN30BaHHOTO
TECTUPOBAHUS 1 10 0 10
baml Vhttp://moodle.bashedu.r
u/
MoompurenbHbie 6B 0 10

ITocemaemocTs (0271161 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)




1. ITocemienne TeKIMOHHBIX 0 -6
3aHATHI

2. Ilocemenne npakTUYECKUX

(ceMuHApCKUX, TAOOPATOPHBIX 0 -10
3aHATHI)

HTOoroBbiii KOHTPOJIb

1. Dk3amen 0 30
uToro 100




Ipuiaoxenue 2

DK3aMEHAIIMOHHBIEC OMJIETHI

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIHET'O OBPA30BAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMIIBIOTEPHO MATEMATHKH

IK3aMeHANMOHHELIN Omier Nel
no kypcy «AMuTalHOHHOE MOJEJTUPOBAHUE»

(2020-2021 y.r.)
1. [lonsTre U cIIOCOOBI 33aHUS 3aKOHA PACTIPEICIICHHUS CITyYailHON BETMIMHEI.
2. V3BeCTHBI BEPOSITHOCTH COCTOSHHE TpexysmoBoi 3amkayToit CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3;
P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. Onpenenuts npousBoauteiabuocth CeMO, eciu
W3BECTHO, 4YTO KO3(D(UIMEHT Tmepenadd ITEepBOro y3na (YeThHIpEXKaHATBHOrO) paBeH 2, a CpeaHsst

JUTUTENBHOCTH 00CTYKUBaHMSI 3asIBOK B 3TOM y3ie paBHa 0,1 c.

[IpenonaBarens Mananosa A.P. / /

W.o. 3aB. kadeapoit bonotHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3SOBAHUA
«BAIIIKUPCKHUIA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOT Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMITIBIOTEPHOI MATEMATHUKH

9K3aMeHAIMOHHLIH OmyteT Ne2
no kKypcy « MMUTaAIlMOHHOE MOEJIMPOBAHUE)
(2020-2021 y.r.)

1. CoGriTre. BepostHOCTE. OCHOBHBIE TIOHSTHSL.

2. VI3BeCTHBI BEPOSTHOCTH COCTOSHHM Tpexys3moBoi 3amkuytoir CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3;
P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. J[nuteasHOCTH OOCIY>XHBAHUS 3aIBOK BO BCEX
OJIHOKAHAJILHBIX y3JIaX OJMHAKOBbL. OmpeaenuTh 3HaYeHUS KOI(D(MHUIMEHTOB TIepeaady BTOPOTO M
TPETHETO Y3JIOB CETH, ECIIH U3BECTHO, YTO KOY(DPHUIUEHT MIEPEIAUN IEPBOTO y3j1a paBeH 2.

IIpenogaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIHET'O OBPA30BAHUSA
«BAIIKUPCKUI TOCYJAPCTBEHHBIIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKU U HHO®OPMAILIMOHHBIX TEXHOJIOT UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTUHA 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAIMOHHLINA oneT Ne3
no kypcy «AMUTalHOHHOE MOJIETHPOBAHHUEY
(2020-2021 y.r.)

1. TMoHATMe cnyyYaliHOW BENMUUHDBI. Buabl, npumepbl CyvaiHbIX BEANYUH.

2. M3BecTHBI BEpOSATHOCTH COCTOSIHUI Tpexy3inoBoit 3amkuyroir CeMO: P(0,0,2)=0,1; P(0,1,1)=0,2;
P(0,2,0)=0,15; P(1,0,1)=0,35; P(1,1,0)=0,05; P(2,0,0)=0,15, rme cocrosuue (il, i2, i3) 3amaeT umcio
3asBOK B y3ie 1, 2, 3 cooTBeTcTBeHHO. ONpee/uTh CpeIHEe YUCIO0 MapaielIbHO PabOoTaIONINX Y3JI0B

CCTH.

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIIKUPCKHUA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMH U KOMIIBIOTEPHO MATEMATHKH

9K3aMeHAIMOHHLIH OmyieT Ned
o kypcy «AMuTanHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. [Tonsitue u cBOWCTBA (DYHKIIMU pacrpeaesieHus CITy4ailHON BeJTMYMHEI.
2. VI3BeCTHBI BEPOSTHOCTH COCTOSTHUM IBYXy310Boii 3amkuyToit CeMO: P(0,4)=0,1; P(1,3)=0,4;
P(2,2)=0,2; P(3,1)=0,1; P(4,0)=0,2, rae cocrosaue (il,i2) 3agaer 4ncio 3asBOK B OJHOKAHAILHOM y3iie 1 u

TpeXKaHaJIHLHOM y3Jie 2 COOTBETCTBeHHO. OnpenenuTs cpeaHee 9ucio 3a1Bok B CeMO, Haxoaammxcs B
COCTOSIHUM O>KUJIaHHUS.

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YUYPEXJAEHUE BBICHIEI'O OBPA3OBAHU A
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT A
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHANMOHHEIH 0neT Nes
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. MoHATMe v cBOMCTBA NJIOTHOCTU pacnpeaeneHna BepoATHOCTEN.

2. Cpennue BpeMeHa OXXHIAHUS 3aBOK B y3Nax TpexysnoBoid CeMO cooTBeTCTBEHHO paBHEL: 1, 2 u 4
CeKyHIIbI, a K03(duumenTsl mpoctos y3noB paeubl 0,8; 0,4; 0,7. Onpenenuts cpenHee BpeMs OXUIaHHS
3aBOK B CETH, €CJIM W3BECTHO, YTO UIMTEILHOCTH OOCTY)KMBaHUs 3asBOK BO BCEX Y3J1aX OJUHAKOBBHI U

koa(UIUeHT niepenadn y3na 1 paBeH 2.

IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM 1 KOMIIBIOTEPHON MATEMATHUKH

IK3aMeHALMOHHLIN onyieT Ne6
no kypcy «AMuTannoOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Maremaruueckoe OXuZaHHE (AWCHEPCHs; BTOPOH HayaJlbHBIH MOMEHT; CpEIHEKBaJpaTHYECKOe
OTKJIOHEHHE; K03((UIHMEHT BapHaluuH, QYHKUUS pacHpeAesieHus], INIOTHOCTh PacHpeAeseHus) CIydaiHon
BEJIMYMHBL: YTO XapPaKTEPU3YIOT U KaKyl0 UMEIOT Pa3MEPHOCTh?

2. B pazomkHyTyro CeMO mocTynaroT 3asiBKM C HHTEPBAJIOM 5 ceKyHA. Bpems nmpeOpIBaHM 3a5BOK B CETH
paBHoO 15 cexynn. OnpenenuTs cpelHee YUCIIO 3asIBOK B CETH M MHTEHCHUBHOCTH BBIXOJSINEr0 U3 CETH MTOTOKA
3asIBOK.

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT A
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHO MATEMATHKH

IK3aMeHANMOHHEIH oneT Ne7
no kypcy «AMUTalMOHHOE MOJIETHPOBAHHUEY
(2020-2021 y.r.)

1. TMMpousBogAwas JyHKUMA U npeobpasoBaHue Jflannaca? [Ns KaKWX CAYYalHbIX BEANYMH
ncnonbsyertca npeobpasosaHue Slannaca?

2. B 3amkHyTO#H nBYXYy31m0Boit CeMO mupkynupyet 4 3assBKH, KOTOPbIE MOCIE0BATEIHHO MEPEXOISIT U3
OJHOTO y371a B Apyroi. JlnurenbHOCTH OOCITyKMBaHMS 3asiBOK B y3JlaX CETH OJMHAKOBBI M PaBHBEI 2 C.
CpenHee BpeMsi OXHJIaHUS 3asdBOK B y3ie 1 paBHO 3 c. OmnpenenuTs: a) MPOU3BOAUTEIHHOCTh 3aMKHYTOM
CeMO; 6) 3arpy3Ky y370B CETH; B) CPEIHEE YUCIIO 3a8BOK, HAXOAAIINXCSA B COCTOSIHUN OXHIaHHUS.

[IpenonaBarens Mananosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIIKUPCKHUA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA UTHOOPMAIIMOHHBIX TEXHOJIOTMH U KOMIIBIOTEPHO MATEMATHKH

IK3aMeHALMOHHLIN omyieT Ne8
o kypcy «AMuTanHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. TwvnoBble pacnpefeneHUs cAy4YamHbIXx BenuMuuH. PacnpegeneHue [lyaccoHa. eomeTpuyeckoe
pacnpegeneHue.

2. B 3zamkayroii aByxy3nmoBod CeMO mupkymupyer ojHa 3asBKa, KOTOpas IOCIIe0BaTEIHLHO
MEPEXOoAUT U3 OJHOTo y3na B Apyroi. [nurensHocTn oOciyxuBaHHA B y371ax 1 U 2 cCeTH COOTBETCTBEHHO
paBHbl 2 1 3 ¢. OnpenenuTts: a) koadduimeHTs poctos y3moB 3aMkHyToi CeMO; 0) cpeaiHee Yuciio 3asBOK,
HaxOoIAIIUXCs B KaxaoM u3 y31moB CeMO.

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIHHIET'O OBPA30BAHUSA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOTUH 1 KOMIIBIOTEPHOW MATEMATHKH

IK3aMeHANMOHHEIH 0n1eT Ne9
no kypcy «AMUTaNHOHHOE MOJIETHPOBAHHUE)
(2020-2021 y.r.)

1. TumoBeie pacmpeneieHus CIy9alHbIX BeIWYWH. PaBHOMEpHBI 3aKOH  pacmpeieeHHs.
OKCIOHEHIMAIbHBINA 3aKOH pacrpeneneHusa. Pacnpenenenune Opnanra. HopmmpoBaHHOe pacnpeneneHue
Opnanra.

2. B 3amknyTO# n1Byxy3moBoit CeMO nupkynupyeT oJHa 3asBKa, KOTOpask MOCIeA0BAaTEIbHO MEPEXOIUT
W3 OJHOTO y37a B Apyroi. nuTenpHOCTH OOCTY)KMBaHHUS B y3/1aX PacHpeAesieHa MO 3KCIIOHEHIHAIbHOMY
3aKOHY C OIHUM M TEM XK€ CPeHUM 3HaUCHHUEM, paBHBIM 5 MUHYT. I1o KakoMy 3aKOHY pacIipeneneHo Bpems
npeObIBaHMS 3asBKU B ceTu? OnpeaenuTs TPOU3BOAUTENFHOCTS 3aMKHyTOH CeMO.

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKHUIA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT UA
KA®EJIPA HTHOOPMAIIMOHHBIX TEXHOJOT U 1 KOMIIBIOTEPHON MATEMATHUKH

JK3aMeHAllMOHHBIN OnmiaeT Nel(
no kypcy « MMUTaAIlHOHHOE MOJEeJTMPOBAHUE)
(2020-2021 y.r.)

1. Cuctema maccoBoro oocimyxuBanus. OCHOBHBIC TTOHSITHSI.

2. B nByxysznoso# 3amkHyTOH CeMO 1mupkynupyer 1 3asBka. OnpenenuTs 3arpy3ky y3iaoB 1 u 2, eciu
M3BECTHO, UTO 3arpy3ka y3ma 1 B 3 pasa Oombliie, ueM 3arpy3ka y3ia 2.

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMIIBIOTEPHOM MATEMATHUKH

IK3aMeHAMOHHEINH OniteT Nell
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Cetb MaccoBoro oocmyxuBanusi. OCHOBHBIE TTOHSTHSI.
2. B cuctemy moCTymawT 3asBKH TpPEX KJIAcCOB ¢ MHTEHCHUBHOCTSIMH 2, 1 u 0,5 3ad4BOK B CEKyHIY
cooTBeTcTBeHHO. COpMyTUpOBaTh YCIOBHS, TNPH KOTOPBIX CpeAHEe BpeMs NpeObIBaHUS 3asiBOK BCEX

KJIACCOB OyJIET OAMHAKOBO.

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHU 1 HH®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJOT UM U KOMIIBIOTEPHOI MATEMATHUKH

JK3aMeHAllMOHHBIN Omiaer Nel2
no kypcy « IMUTaliHOHHOE MOIEJIMPOBAHUE)
(2020-2021 y.r.)

1. TNotok 3aaBoK. OCHOBHbIe XapPaKTeEPUCTUKMN, KI'IaCCMd)MKaLI,MFI, CBOWCTBaA.

2. B opnokananpHyro CMO moctynmator 2 kiacca 3a1BOK ¢ uHTeHcHBHOCTsAMHU 0,1 u 0,2 3asBok B
ceKkyHIy. JJIMTEeNbHOCTH WX OOCIy>KMBaHUS COOTBETCTBEHHO 2 W 3 cekyHabl. CpemHee BpeMs OKHIIAHUS
3asiBOK TPW WCIOJIB30BAaHUM OECIPHOPUTETHON AMCHWIUIMHBI oOCTyXuBaHuA — 5 cekyHn. [locne BBeneHUA
MIPUOPUTETOB CpeHEE BpeMs 0’KMJIaHUS 3adBOK 1-TO Kilacca cTajo paBHO 2 ceKyHaaM. Uemy paBHO cpenHee
BpeMSI OXKHUIaHUS 3as8BOK 2-TO Kiacca?

IIpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HHO®OPMAIIMOHHBIX TEXHOJIOT A
KA®EJIPA WHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIlMOHHBIN Omiaer Nel3
1o Kypcy «UMUTAllHOHHOE MOeJIMPOBAHUE)
(2018-2019 .)

1. [nutenpHocTb O6CJ'IY)KMBaHMﬂ 32ABOK. OCHOBHble XapPaKTeEPUCTUKN.

2. B ognokananpayto CMO mocTymarT 2 MpOCTEUIIX MOTOKA 3as8BOK ¢ wHTeHcuBHOCTsMu 0,1 u 0,2
3asBOK B CEKYHIY; IUIMTEIFHOCTH MX OOCIYXKHBAaHHUSI COOTBETCTBEHHO 2 W 4 cekyHIbl. Yemy OyneT paBHO
CpeaHee BpeMsl OKUAaHus 3a1BOK 1-T0 Kilacca P UCIONIb30BaHUK OECIPHOPUTETHOMN JUCIUTLTUHEI?

[IpenonaBarens Mananosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJBTET MATEMATHKHA U UTHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMIA U KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAIMOHHBIN Onmiaer Neld
no kypcy «AMuTannoOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. CrpaTeruu ynpasaeHua noTokamu 3asasok. Knaccuukaums.
2. VIHTeHCHBHOCTH MOCTYIUICHUS 1 00cy)xnuBaHus 3asBoK B CMO COOTBETCTBEHHO PaBHBI 4 U 5 3aBOK
B cekyHay. OnpeaennuTs cperHee BpeMs NpeObIBaHus 3asBOK B CICTEME, €CIM U3BECTHO, YTO CPEIHSIS JIIMHA

ouepeau paBHa 6.

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKU U UHO®OPMAILIMOHHBIX TEXHOJIOT UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMIIBIOTEPHOM MATEMATHKH

JK3aMeHAIlMOHHBIN Omiaer Nels
1o Kypcy «MMUTAllHOHHOE MOJeIHPOBAHUE)
(2020-2021 y.r.)

1. Knmaccudukanmst cucteM MaccoBOTO 0OCTY )KHBAaHHS.
2. 3agBKM TNOCTymaloT B oAHOKaHalnbHylo CMO c¢ wunrepBasiom 0,5 ceKyHA, HHTEHCHUBHOCTh
oOciry>kuBaHus — 2,5 3asBKH B CEKyHIy, CpeJHee BpeMs MpeObIBaHMS 3asBOK B CUCTEME — 2 CEKyHIBI.

OnpenenuTs CpeaHIO UTHHY OYepEeH 3asIBOK.

IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA HTHOOPMAIIMOHHBIX TEXHOJOT U 1 KOMIIBIOTEPHON MATEMATHUKH

IK3aMeHAIMOHHEIN onier Nel6
no kypcy « MMUTaAIlHOHHOE MOJEeJTMPOBAHUE)
(2020-2021 y.r.)

1. Knaccudukanus cereBoix Mozenei. [Toustue koadduumenTa nepeayn.

2. aTercuBHOCTH mocTyruieHus 3asBoK B CMO — 15 3asBOK B CeKyHAY, JUIMTEIHHOCTh OOCTYKUBAHUS
OTHOM 3asBKM — 5 cekyHA. OnpeaeiuTts 4Yuciio OOCITY)XKHBAIOMIMX MPHOOPOB, MPH KOTOPOM B CHUCTEME
CYLIECTBYET CTAllMOHAPHBIN pexXuM?

IIpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXKJIEHUE BBICIHET'O OBPA30BAHUSA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTUHA U KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIMOHHELIN Omier Nel7
no kypcy «AMuTalHOHHOE MOJETUPOBAHUE»
(2020-2021 y.r.)

1. TMapamerpsr CMO. Pexxumsr Gpyukimonuposanust CMO.

2.  HapucoBath TpaduK IUIOTHOCTH M (QYHKIMH DACIpEAeNICHUs: a) SKCHOHEHIHAILHOro; 0)
Opranra.
[penonaBarens Manamosa A.P. / /
W.o. 3aB. kadeapoit bonotHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA UTHOOPMAIIMOHHBIX TEXHOJIOTMH 1 KOMIIBIOTEPHO MATEMATHKH

IK3aMeHAIMOHHBIN Omaer Nel8
no kypcy «AMuTaHOHHOE MOETHUPOBAHUE)»
(2018-2019 .)

1. Xapaktepuctnkmu CMO ¢ ogHOPOAHbIM NOTOKOM 33fBOK.

2. JluckperHas ciydyaiiHas BeJMYMHA NpuHUMaeT 3HaveHus 1; 2; 3 ¢ BepostHocTsamu 0,5; 0,4; 0,1
COOTBETCTBCHHO. BBIUHCINTh MaTeMaTHYeCKOe OXKHIAHWEe, TUCIIEPCHIO, BTOPOW HAdYadbHBI MOMEHT,
CPeIHEKBaPaTHIECKOE OTKIOHEHUE, KOA(PPUIIMESHT BapHaIlUH.

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT A
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAMOHHBIH Oniter Nel9
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Xapakrepuctukn CMO ¢ HEOZHOPOJHBIM TOTOKOM 3afBOK: MO KaKIOMYy KiacCy 3asBOK,
00BeIMHEHHOTO (CYMMapHOTO0) IMTOTOKA 3asBOK.

2. UeMy paBHO MaTeMaTH4YeCKOe OXXWAAaHUE, AUCIECPCHS, BTOPO HadalbHBII MOMEHT M KOI(PQHUIHUEHT
BapHalyy AeTEPMUHUPOBAHHOW BETHINHBI X=257

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHIEI'O OBPA3SOBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKH U UTHOOPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM U KOMIIBIOTEPHOI MATEMATHUKH

IK3aMeHAIMOHHBIN OmaeT Ne2(
no kKypcy « MMUTaAIlMOHHOE MOEJIMPOBAHUE)
(2020-2021 y.r.)

1. Tlapamerpsr CeMO.

2. OmpenenuTs 3HAYCHHE ICTCPMHUHUPOBAHHOW BEIMYHMHBI X, €CIM HW3BECTHO, UTO €€ BTOPOU
Ha4aJIbHBIA MOMEHT paBeH 257

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI U KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAMOHHEINH OniteT Ne21
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Pexxumbl pynkimonrposanust CeMO.

2. Onpenenuth KO3QQHUIUEHT BapHallM¥ JETEPMUHUPOBAHHONW BETMYUHBI X, €CIIM HM3BECTHO, YTO €e
BTOPOI1 HaYabHBII MOMEHT paBeH 1217

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKU U UH®OPMAIIMOHHBIX TEXHOJIOI Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM 1 KOMITBIOTEPHOI MATEMATHUKH

JK3aMeHAIlMOHHBIN OmieT Ne22
no kypcy « MMUTAIlHOHHOE MOJEJTMPOBAHUE)
(2020-2021 y.r.)

1. 3amkHyThIe sKcnoHeHIManbHble CeMO ¢ OTHOPOAHBIM MOTOKOM 3afBOK. PacueT xapakTepHCTHK
3CeMO.

2. MaremaTn4deckoe OXUIaHNE IKCIIOHEHITHAIBHO PaCIpeIeIeHHON Cy4aitHoi BenmnuuHb! pasHo 0,1.
Omnpenenuts CperHEKBAAPATUUYECKOE OTKJIOHEHHE, BTOPOM HAYalbHBIA MOMEHT U KO3 (HUIHMEHT

BapHualnuu.

IIpenogaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOTWIA 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAIMOHHLIH OuiteT Ne23
no kypcy «AMUTalMOHHOE MOJIETHPOBAHHUEY
(2020-2021 y.r.)

1. V3n0BbIe xapaktepuctuku CeMO.

2. Jlucriepcusi 3KCIIOHEHIMAIBHO paclpelelieHHON ciay4alHOH BenmuuuHBl paBHa 16. Onpenenuth
MaTeMaTUYECKOE OKUJAHUE U BTOPOU HaYaIbHBIA MOMEHT.

IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonotHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKHUIA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOTI Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM U KOMIIBIOTEPHOI MATEMATHUKH

JK3aMeHAllMOHHBIN OmieT Ne24
no kKypcy « MMUTaAIlMOHHOE MOEJIMPOBAHUE)
(2020-2021 y.r.)

1. 3aMKHyTble 3KcnoHeHumanbHble CeMO ¢ oOAHOPOAHbLIM  MOTOKOM  3asABOK. Pacuer
KoapdumumeHTOB Nepead B y3nax 3CeMO.

2. Yemy paBeH ko3 ureHT Bapruauuu pacmpeaesieHus Jpaanra 4-ro nopsaka?

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHU U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHALMOHHBIH OniteT Ne25

1o kypcy « AMUTaHOHHOE MOETUPOBAHUE)
(2020-2021 y.r.)

1. CereBbie xapakrepuctuku CeMO.

2. YeMmy paBHa AucIiepcHs CIy4ailHOM BEIHMYMHBI, PAcIpe/leleHHON 1Mo 3aKoHy OpiaHra 9-ro mopsaka c
MaTeMaTHYECKUM OXKHUJIaHUEM, paBHBIM 157

[IpenonaBarens Mananosa A.P. / /

W.o. 3aB. kadeapoit bonotHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIIKUPCKHUA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHU 1 HH®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMIA U KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIMOHHBIH omiaer Ne26

no kypey «AMuUTAaLMOHHOE MOJEeTUPOBAHUE»
(2020-2021 y.r.)

1. Ognoxananpasie CMO ¢ 0AHOPOIHBIM TOTOKOM 3assBOK. OCHOBHBIE ITPEAIOIOKEHUS. XapaKTEPUCTUKHU
skcnoHeHumanbaor CMO M/M/1.

2. luckpetHas ciydaiiHas BeJIMUMHA MPUHUMAaeT 3HaueHus 1; 2; 3 cooTBETCTBEHHO ¢ BeposTHOCTIMH 0,3;
0,1; 0,6. HapucoBarp rTpapuk (YHKIMU paclupeneicHus clydailHoW BeauuumHbl. OnpeaeauTsb

MATEMATHYCCKOC OXXHUIAHUEC U BTOpOﬁ HaYaJIbHbIA MOMCHT.

IIpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKU U HHO®OPMAILIMOHHBIX TEXHOJIOTI UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIMOHHELIN Omiier Ne27

1o kypcy « AMUTAIHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Ognoxanansable CMO ¢ OJHOPOIHBIM ITOTOKOM 3asBOK. XapaKTEPUCTHUKH HEIKCIIOHEHIUATEHOM
CMO M/G/1.

2. CnyyaliHas BeIMYMHA MOXKET NPUHUMATh TOJbKO ABa 3HadeHus 10 m 90. KakoBa BeposSTHOCTH
MOSIBJICHUSI 3TUX 3HAYECHHUH, €CIM H3BECTHO, YTO MAaTEeMAaTHYECKOE OKUAAHHE CIIyYailHOM BeTMYMHBI
paBno 807

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadpenpoii bororHoB A.M. / /

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIIKUPCKHUIA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U UHOOPMAIIMOHHBIX TEXHOJIOT M
KA®EJIPA UTHOOPMAIIMOHHBIX TEXHOJIOTMH 1 KOMIIBIOTEPHOM MATEMATHKH

IK3aMeHAIlMOHHBIN OmieT Ne28
no kypcy «AMuTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. OnHokanansable CMO ¢ OAHOPOIHBIM TOTOKOM 3asBOK. XapaKTEPUCTHKH HEdKCIIOHeHManbHoit CMO

G/M/1.

2. LIeMy PaBHBI MATEMATUYCCKOC OXKXKUAAHUC, KOS(b(i)I/II_[I/ICHT Bapualuvn U JUCIICPCUA MHTCPBAJIOB BPECMCHHU
MEXKIAYy COCCIHUMMU 3asiBKaMH B HpOCTCfIHIGM IMOTOKE, MHTCHCUBHOCTHL KOTOPOI'O paBHa 2 3asBKH B CCKYHJIy?

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXKJIEHUE BBICIHET'O OBPA30BAHUSA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOI UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMHA U KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIIMOHHBIN OnmiaeT Ne29
no kypcy «AMuUTalHOHHOE MOJEJTUPOBAHUE»
(2020-2021 y.r.)

1. Onsokanansaeie CMO ¢ OIMHOPOAHBIM TOTOKOM 3asiBOK. Xapaktepuctuku CMO obmero Buaa
G/G/1.

2. B CUCTEMY IMOCTYHNArT 3adBKH ABYX KJIaCCOB CO CpPCAHUM HHTEPBAJIOM MEKAY COCCIHUMU
3asiBKaMH 0,2 C 1 2 C COOTBETCTBEHHO. Onpe}leJme CYMMApHYIO UHTCHCHUBHOCTD IMOCTYIIJICHUA 3a4BOK B

CHUCTCMY. IIo KaKOMY 3aKOHY pacCnpeacjiaCHbl MHTCPBAJIbI MEKIY 3aABKaMU CyMMAapHOIO oToKa?

[IpenonaBarens Mananosa A.P. / /

W.o. 3aB. kadeapoit bonotHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOT Ui
KA®EJIPA UTHOOPMAIIMOHHBIX TEXHOJIOTMI 1 KOMIIBIOTEPHOM MATEMATHKH

JK3aMeHAlIMOHHBIN OnmieT Ne30
no kypcy « IMUTalilHOHHOE MOIeJIMPOBAHUE)
(2020-2021 y.r.)

1. Ognokananpasie CMO ¢ 0THOPOIHBIM TOTOKOM 3asBOK. CBolicTBa ogHoKaHABHONH CMO.

2. PaccuuraiiTe BEpOSITHOCTh TOTO, YTO B TIIATEIBHO MEpPEMEIIaHHOW KOjone M3 36 KapT HIKHEH

KapTOH OKaxeTes ...:

.. Ty3 IIUKOBBIN?

.. Ty3 000 MacTu?

.. M000# MacTH Ty3 UIH KOPOJb?

.. IMKOBBIN Ty3 WM MMUKOBBIM KOPOJIH?

.. INKOBBIN Ty3 UM KPECTOBBIN KOPOJIb?

.. mo0as KapTa KpacHOH MacTu?

IIpenogaBarens Manamnosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXKJIEHUE BBICIHET'O OBPA30BAHUSA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOI UiA
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTMHA U KOMITBIOTEPHOM MATEMATHKH

JK3aMeHAIMOHHEIN Omiaer Ne31
no kypcy «AMuUTalHOHHOE MOJETHUPOBAHUE)»

(2020-2021 y.r.)

1. Muorokanaibaple CMO ¢ OXHOPOIHBIM TOTOKOM 3asBOK. XapaKTEPHUCTUKH MHOTOKaHAJILHOM
CMO M/M/K.

2. PaccunTaiiTe BEpOATHOCTH TOT0, YTO B TIIATEIBHO NEPEMEIIAHHOM KOJIoe U3 36 KapT IBE BEpXHUE
KapThl OK&XYTCS ...:
.. Ty3aMu?
.. Ty3 ¥ KOPOJIb OTHOH MacTu?
.. IMKOBBIN Ty3 U MUKOBBIA KOPOJIH?
.. TUKOBBIH Ty3 WJIK KOPOJIb J1F000H MacTu?
.. KpacHOU Mactu?

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM 1 KOMITBIOTEPHOI MATEMATHUKH

JK3aMeHAIlMOHHBIN OmieT Ne32
no kypcy « IMUTaliuOHHOE MOIeJIMPOBAHUE)
(2020-2021 y.r.)

1. Muorokanansabie CMO ¢ 0HOPOIHBIM TTOTOKOM 3asBOK. CBoiicTBa MHOTOKaHainpHOM CMO.

2. W3 TmiaTensHO nepeMeniaHHON KOJIOIbl, coepikalie 36 kapT, oTOpoIieHa mojioBrHa kapT. Kakosa

BEPOSITHOCTD TOTO, YTO B OCTABIICHCS MMOJIOBHHE KOJO/IbI HAXOIUTCA ...

.. Ty3 IUKOBBII?

.. Ty3 000 MacTu?

.. M000¥ MacTH Ty3 UIH KOPOJh?

.. INKOBBIN Ty3 WM MUKOBBIM KOPOJb?

.. INKOBBIN Ty3 UM KPECTOBBIN KOPOJIb?

.. mobast KapTa KpacHOW MacTu?

IpenonaBarens Manamnosa A.P. / /

W.o. 3aB. kadpenpoii bosorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA30OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTUHA 1 KOMITBIOTEPHOM MATEMATHKH

IK3aMeHAIMOHHBIH ouiteT Ne33
no kypcy «AMUTaNMOHHOE MOJIETHPOBAHHUE
(2020-2021 y.r.)

1. Ognokanansabsie CMO ¢ HEOJHOPOIHBIM TOTOKOM 3asBOK. XapakTepucTuku U cBoiictBa 1O BII.

2. B cucremMy OCTynaroT 3asBKU TPEX KIACCOB CO CPEAHUM MHTEPBAJIOM MEXIY COCEIHUMH 3asBKaMHU
0,1 c; 0,2 c u 2 ¢ coorBercTBeHHO. ONpeAeaUTh CYMMapHYI0 HHTCHCUBHOCTDh MOCTYIUICHUS 3asBOK B
cucremy. UeMy paBeH K03 (GHUIMEHT BapHallii HHTEPBAJIOB MEKAY 3asiBKAMHU CYMMapHOTO IOTOKa?

[IpenonaBarens Mananosa A.P. / /

H.o. 3aB. kapeapoii boaoraHoB A.M. / /

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOT Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJOT UM 1 KOMIIBIOTEPHON MATEMATHUKH

IK3aMeHAIlMOHHBIN OmiaeT Ne34
no kKypcy « MMUTaAIlMOHHOE MOEeJTMPOBAHUE)
(2020-2021 y.r.)

1. OpHoKaHanbHble CMO c HeogHOPOAHbIM NOTOKOM 3aABOK. XapaKTepucTnkm u ceomctaea 40 OI1.

2. B ogHOKaHANBHYIO cUCTEMY OOCTYKMBaHUs IOCTYNAIOT 3asiBKH JIBYX KJIACCOB C MHTEHCHUBHOCTSIMU
0,5 u 2 3asBKkU B ceKyHy. ITHTEHCMBHOCTH MX OOCITY)KMBaHHS COOTBETCTBEHHO PaBHBI 5 1 1,25 3asBOK B
cekyHay. B) Uemy OyzmeT paBHO BpeMs HpeObIBaHHUS 3asBOK 2-TO KJlacca, €CIM MPH TeX K€ YCIOBHAX
WHTEHCUBHOCTb WX MOCTYIUICHHUs YBEIMYUTCS B ABa pasza? r) Uemy OymeT paBHO BpeMsi HpeObIBaHUS
3asiBOK 2-TO KJlacca, €CJM MPHU TeX K€ YCIOBHIX WHTEHCHBHOCTh MX OOCTYXMBaHHS YBEIHMYWTCS B JIBA
paza?

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHos A.M. / /




OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMIIBIOTEPHOM MATEMATHKH

IK3aMeHALMOHHBIH oniteT Ne35
1o kypcy « AMUTAHOHHOE MOETUPOBAHUE)
(2020-2021 y.r.)

1. OgnokanansHble CMO ¢ HEOTHOPOIHBIM IIOTOKOM 3asIBOK. XapakTepucTuku u cBoiictBa 1O All.

2. [Mpusectu o6o3nauenne CMO B cumBonuke Kenpanina, UMeroLIei clieayromee onrucaHme:
nByxkanaibHas CMO ¢ 0THOPOJHBIM MPOCTEHIINM IIOTOKOM 3as1BOK, JITUTEIBHOCTh O0CITYKHUBAHUS
KOTOPBIX pacrpeiesieHa 1o MPOU3BOIbHOMY 3aKOHY OOIIero BUAA, C OrPaHUYEHHONW EMKOCTBIO

HAaKOIIUTENS, PABHOM 5.

IpenonaBarens Manamosa A.P. / /

W.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIIKUPCKHUA T'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHO®OPMAILIMOHHBIX TEXHOJIOTI Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM U KOMIIBIOTEPHOI MATEMATHUKH

JK3aMeHAIMOHHBLIH omiaer Ne36
no kKypcy « MMUTaAIlMOHHOE MOEJIMPOBAHUE)
(2020-2021 y.r.)

1. 3aKOHbI COXpaHeHHnA. 3aKoH COXpaHeHMNA BpemeHU OXnaaHuA. MOAVId)VIKaLl,VIFI 3aKOHa
COXpaHeHHnA. 3aKoH COXpaHeHUuA cymmapHoi& ANNHbI o4epean 3aABOK.

2. B nByxkananbHyt0o CMO nocTtynaeT npocTeHIInii IOTOK 3asBOK C HHTEHCUBHOCTBIO 15 3asBOK B
CEKYH]y, IPUYEM C BEPOATHOCTHIO 1/3 3asBKa HaIpaBisieTcsl KO Bropomy pubopy. Uemy paBHa
WHTEHCUBHOCTB MIOTOKA 3asBOK K nepBomy npudopy? Uemy paBen k03pHUIIHEHT Bapralliil HHTEPBAIOB
MEX[y 3asBKaMH [IOTOKa K IEpPBOMY ITpHOOpPY?

[penonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMIIBIOTEPHOM MATEMATHKH

IK3aMeHALMOHHEINH OnsteT Ne37
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Pasomknytbie 5kcroHeHuuanbHple CeMO ¢ OZHOPOTHBIM TIOTOKOM 3asBOK. OmnucaHue
pazoMkHYTHIX CeMO.

2. Yemy paBHBI MaTeMaTH4eCKOE OKUIAHKE, KOA(GPHUINEHT BapUaly U JUCTIEPCHUS [UTUTENLHOCTH
oOcyxuBanus 3asBok B CMO, pacnpeeieHHOH Mo SKCITOHEHIIMATBEHOMY 3aKOHY, €CITH U3BECTHO, U4TO

WHTEHCUBHOCTH OOCITYy’KUBAaHUS paBHA 2 3aBKH B CEKYHY?

[penonaBarens Manamosa A.P. / /

N.o. 3aB. xadeapoit bonorHoB A.M. / /

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIbHOE
YYPEXJAEHUE BBICIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKH U UTHOOPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJOT UM 1 KOMIIBIOTEPHON MATEMATHUKH

IK3aMeHAIMOHHBIN OmiaeT Ne38
no kypcy «AMUTAaNHOHHOE MOJIETHPOBAHHUEY
(2020-2021 y.r.)

1. Pacyer xapakTepuCTHK (YHKIMOHHUPOBAHHS JIMHEHHBIX  PA3OMKHYTBIX  OJHOPOJHBIX
skcnoHeHuuanbHeIx CeMO. Pacuer koa(duuMeHTOB nepenad U WHTEHCHUBHOCTEH MOTOKOB 3asBOK B
y3iax PCeMO. IIposepka yciaoBus orcyTcTBus neperpy3ok B CeMO.

2. B CMO nocrynarot 2 knacca 3asBok ¢ uHTeHcuBHOCTIMH 0,06 1 0,54 3a9BOK B MUHYTY,
JUTUTETLHOCTH 00CITYKHBAaHHUSI KOTOPBIX PACIIPEACIICHBI 10 SKCIIOHEHIIUATLHOMY 3aKOHY CO CPETHUMU
3Ha4eHUsIMH 2 U 1 ceKyHZ cCOOTBETCTBEHHO. a) [lo KakoMy 3aKOHY pacrpejiesieHa JNIMTeIbHOCTD
o0CITy)XKMBaHHS 3aIBOK CyMMapHOTO (00beIMHEHHOT0) MOTOKa? 0) UeMy paBHA CpellHss JITUTEILHOCTh
00CITy)KUBaHUS 3asBOK CyMMapHOTO TIOTOKA?

IIpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoii bonorHoB A.M. / /




OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U HH®OPMAIIMOHHBIX TEXHOJIOT A
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT'MI 1 KOMIIBIOTEPHOM MATEMATHKH

IK3aMeHALMOHHBIH OniteT Ne39
1o kypcy « AMUTaHOHHOE MOETHUPOBAHUE)»
(2020-2021 y.r.)

1. Pacuer xapakTepuCTHK (YHKIIMOHUPOBAHUS  JIMHCHHBIX  PA30MKHYTBIX  OJHOPOIHBIX
skcroHeHnuanbHbIX CeMO. Pacder y3moBeix xapakrepuctuk PCeMO. Pacder ceTeBBIX XapaKTepHUCTHK
PCeMO.

2. InuTenbHOCTHh 0OCTYKUBAHHSI 3asIBOK B OJTHOM IpubOope deTbipexkaHansHoit CMO paBHa 4
MUHYTBI. OnpeaenuTs IpeeabHyI0 HHTEHCUBHOCTh MIOCTYIUICHHUS 3a8BOK B CUCTEMY, ITPU KOTOPOH B

CHCTEME CYILIECTBYET CTAllMOHAPHBIN pEeXUM?

[IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHbIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKU U UHO®OPMAIIMOHHBIX TEXHOJIOI Ui
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM 1 KOMITIBIOTEPHOI MATEMATHUKHA

IK3aMeHAIMOHHBIN OnaeT Ned(
no kKypcy « MMUTaAIlMOHHOE MOEeJTMPOBAHUE)
(2020-2021 y.r.)

1. 3amkHyTBIe SKcnoHEHITHANbHBIE CeMO ¢ OMHOPOIHBIM IOTOKOM 3asBOK. ONHCaHHWE 3aMKHYTHIX
CeMO.

2. B ogHOKaHANBHYIO CHCTEMY 00CITY)KMBaHHS OCTYIAIOT 3aBKH JABYX KJIACCOB C HHTEHCHBHOCTSIMU
0,5 u 2 3as1BKU B CeKyHy. THTEHCHBHOCTH X 00CITY>KHBaHHS COOTBETCTBEHHO PaBHBI 5 U 1,25 3asBOK B
cexyHay. a) [Ipu kakux yclIoBusiX BpeMs peObIBaHuUS 3asiBOK 2-T0 Kiiacca OyzaeT paBHo 0,8 cekyHab? 0)
Yemy OyzeT paBHO BpeMsi IpeObIBaHUS 3asiBOK 2-T0 KIlacca, eCIM IPH TeX XKe YCIOBUSIX HHTEHCHBHOCTh
MOCTYIUIEHUS 3asBOK 1-T0 Kj1acca yBEIMUYUTCS B J1Ba pa3a?

IIpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonorHoB A.M. / /




IIpunoxenue 3

BapuanTel 3a1aHuil 1J151 KOHTPOJIbHOM padoThl Nel

Bapuant 1 (x/p no «MMATAHOHHOE MOJIEJTMPOBAHUE»)

1. ItoTHOCTH pacTpeAeneH s BEPOSITHOCTEH HEMPEPHIBHOW CITyYaiHOW BETHYUHBI IMEET BHT
()= {C mpu x<(-3;6),

2710 mpu xe(-3:6).
Toraa 3unauenure C paBHoO ...

1 1
INEE B) 3 ; C) 9; I 3
2. Yucno motepb caMOJETOB B 3CKAJAPHIIbU B XOJ€ BOCHHOMH ONEpaIlH OMPEaCIEHHON CI0KHOCTH IOIYMHICTCS

3akoHy pacnpenenenus [lyaccona. Haiitu BeposTHOCTH TOTO, YTO B MPEACTOSAIICH ONepaluy notepu OyayT HIKE
CPEIHEro, ecJiu IMOCIeIHee COCTABIISACT Ul JAHHOTO BUJA oniepaurii 7 caMOJIETOB.

3. HenpepsiBHas  ciiydaiiHass ~ BeITWYHMHA X 3amaHa  (QyHKOWEH  pacmpesielleHHus  BEpOSITHOCTEH:
0 mux=0,

2

Flx)= % mpi 0 <x <6,

1 mpuH x>6.
Torma BepoATHOCTD Pl4<x< ?-} paBHa ...
5 11 4 1
A) 9 B) 12 Q) 9 hiy) 2

Bapuanr 2 (x/p nmo «AMHTALIHOHHOE MOJETHPOBAHHUEY)

1. ducnepcust 3KCIOHEHIIMATIBFHO paclpeeNIeHHON ciydaifHoi Benu4nHbI paBHa 49. OnpenennTs MaTeMaTHIeCcKoe
OKHJIaHHNEe, BTOPOM HauYaJIbHBI MOMEHT 1 K03(h(prmeHT Bapruaunu (COOTBETCTBYIOMINE (POPMYJIIbI BEIBECTH).
2. JInst AUCKPETHOM CITydalfHOW BETMYUHBI X:

¥ 4 6 ] 10
P P P P3 P4
(GyHKIUS pacrpe/ielieHHs BEPOSITHOCTEH NMeeT BUL:
Ompun x=4,
pOpH 4 <x=6,

F(x)=4042 mpn 6<x <8,
0,77 mpn & <x =10,

1 mpu x>10.
Torna 3HaueHue mapaMeTpa P MOXKET OBITh PABHO ...

A)0,19; B) 0,54; C) 0,89; 10 2,19

3. [ImoTHOCTH pacripe/iesieHnst HeIPEPHIBHOW CITyYaiHOW BEIMYUHBI X UMEET BUJT

0, (vl | x<1;
f(x)=1a(2x—-1), ecm 1<x<2;
0, (ol | x>2,

rzie a -rnapamerp.
Jlnist HenpepbIBHOM CIy4aiiHON BeTMYMHBI X HAUTH:
a) 3HaYCHHUE MapaMeTpa a, mpu KoTopoM f(X) sIBIsIeTCs INIOTHOCTBIO pacipeeieHHs CIIyYaitHOH BETMYUHEI X;



0) ¢pyukimio pactupenenerus F(X);
BapuanTt 3 (k/p no « AMUTAIIHOHHOE MOIETUPOBAHHE))

1. luckpeTHas ciny4aiiHas BenuuuHa X 3a/laHa 3aKOHOM PacIpe/Ie/ICHUS] BEPOSTHOCTCH:

X 3 4 5
D 0.3 0.3 0.4

Torz[a €€ MAaTCMAaTUYCCKOC OKUAAaHUEC PABHO ...
A) 4,1

B) 4,0
C) 5,0
1) 3.8

2(x/2+1)2

. 3a1aHbl PyHKIHS IOTHOCTH HOPMaJbHOTO pacrpenenenus f(x) = de 9

u untepsain (-5;1).
. HaliTH MaTeMaTHYeCKoe 0’KUJaHue m;

. HATHU cpeiHee KBaAPAaTUIECKOE OTKIIOHEHUE G U aucnepceuio D;

. HalTH HEN3BECTHBIA KOXPPUITHEHT A;

. IOCTPOUTH rpaduK GYHKIUH UIOTHOCTH.

AN WD~ DN

3. HempepsiBHas citydaiiHas BeIMYUHA X 3anana mioTHOCTBIO pacrpeneneHus BEpOSITHOCTEH:

0 mpu x %0,
)_ 2x <
flx)= E1'1pH 0= x<5,
0 mpu x>3. Torma BepoITHOCTH P(4< X< 6} paBHa ...
A) 0,36; B) 0,80; C) 0,72; ) 0,20.

Bapuant 4 (k/p no «IMUTAUNOHHOE MOETHPOBAHHUEY)

1. TITOTHOCTH BEPOSTHOCTH HEKOTOPOil CTydaifHOH BETHUMHBI 3a7aHa caeayommm odpasom: fix) = A/x* (x = 1;
+00).

Hatitn  koaddumment A, ¢dyHkiuo pacrpenenenus F(x) u  MareMaTHUecKoe oxujaaHue. [locTpouThb
rpaduku f(X) u F(X).

2. [InoTHOCTH pacripe/iesieHHs] HeIPEPBIBHOW CITyYaifHOW BEJIMYUHBI X UMEET BT

0, eCm x<l;
Fix)=4a(@x-1), ecm 1<x<2;
0, cCIH x>2,

rIIe a -liapamerp.

Jist HepepBIBHON CITydJaitHOW BeTMIMHBI X HANTH:

a) 3HaYCHUE MapaMeTpa a, mpu KoTopoM f(X) siBIsIeTCs INIOTHOCTBIO paciipeieieHHs CIIyYaitHOH BETMYUHEI X;
0) dyukiuro pacnpeneneHus F(X);

B) MaTeMatnieckoe oxunanue Mx.

IMoctpouts rpaduku GyHKIMU pactpenenenus F(x) u miotHoctr pactnpeneneuus f(X).

3. Yucno noteps caMONETOB B ACKAIPUIIbHU B XOJ€ BOSHHOH OIepalyy ONpenesEHHON CIOKHOCTH MOIYUHSIETCS
3akony pacnpenenenus [lyaccona. HaiiTu BepOsSITHOCTH TOTO, UTO B MIPEACTOSIIECH ONEpaiuy MOTEPH OYAYT HIKE
CPEIHET0, ECIIM MOCIIENHEE COCTABIISAET IS JaHHOTO BUJIA ONepanuii 7 caMoiEToB.



Bapuant 5 (x/p no « MMATAMOHHOE MO/IEJINPOBAHME))

1. DyHKIUA pacrpeieneHus BEPOSITHOCTEN HMeEeT BUJI:
Omp x<4,
popH 4 <x<6,
F(x)=4042 mpun 6<x<8,
077 mpu 8 <x =10,
1 mpu x >10.

Torna 3HaueHne mapaMeTpa P MOXKET OBITh PABHO ...
A) 0,19
b) 0,54
) 0,89
) 2,19
2(x/2+1)2
2. 3agansl QYHKIMS IIOTHOCTH HOPMaNbHOTO pacnpeneienus f(x) = e 2 u uHtepsai (-5;1).
1. HaliTm MaTeMaTHYECKOE OKUIAHNE M;
2. HAUTH cpeiHee KBAAPAaTUYECKOE OTKIIOHEHUE G U Iucepcuto D;

3. HaliTH HEU3BECTHBINA KO UIHEHT A.

. HBL, COJEpKallel JIBIX W YepHBIX IIapa, BBEIHUMAIOT Ha yIad mapa. WTH 3aKOH
3. U3 comepxkameii 3 Oe 4 uqe apa aro a a 3 mmapa. Ha 3aK0
pacnpeneneHuss X — 4YHMCla BBIHYTBIX 4YepHbIX ImapoB. CocraButh (yHKIMIO pacnpenenenus F(X) u

u300pasuth ee rpaduk. Berancauts M(X), A(X), O (x).

Bapuant 6 (x/p no « MMUTAIlHOHHOE MOJEJIMPOBAHUE))

1. HenpepriBHas ciyvaiiHas BelMuuHa X 3a7aHa ¢ IOMOIIBI0 (DYHKITUY PacTIPeaCICHHS:
0,x<1],
F(x)=<AxInx+Bx1<x<e,
lLx>e

1. HaliTn HeU3BECTHBIE KO PUITEHTEI;
2. mOCTpOUTh rpaduK GYHKIUH pacipeesicHHS.

2. HCHpepLIBHaSI CHy‘IaﬁHaﬂ BCIIMYHMHA X 3aaHa INIOTHOCTBIO pacClpeACIICHUS BepOfITHOCTeﬁZ

0 mpum x <0,

flx)= 2 H0<x<7

T o

0 mpumx=7.

Tor):[a €C AUCIICPCHA paBHA ...

49 833 119 196

A) 18 B 18 o 6 m 9

3. HenpepoiBHas  cnywaiiHash ~ BeJWYMHA X 3anana ¢GyHKLIMEeH  pacmpeneneHus:  BEPOSTHOCTEH:
0 mmx=0,

2

Flx)= % mpi 0 <x <6,
1 mpu x=6.

P(4<Xx<7)

Tor):[a BCPOATHOCTDH paBHa ...



11
p) 12 C)

WO | L
R=) N

=
R
ko | —

Bapuant 7 (x/p mo «AMHMTAIIHOHHOE MOJETHPOBAHNEY)

1. TIIOTHOCTH BEPOATHOCTH HEKOTOPOH CIydaifHOM BEIMYMHBI 3ajaHa cieaylommm obpasom: f(x) = A/x* (x = 1;
+00).

Hatitin xoaddumment A, qucrnepcuio, a TakKe BEPOSITHOCTh TOTO, YTO ClydaiiHas BEIMYWHA MPUMET 3HAYCHUE B
unrepsaie [0,2]. ITocrpouts rpaduxu f(X) u F(X).

2. [InoTHOCTH pacrpe/ieNieHHs] HePEPHIBHOW CITyYaiHOW BEIMYUHBI X UMEET BUJT

0, ec| x<1;
F(x)=<a2x—1), ecm 1<x<2;
0, eciH x>2,

rJie a -mapamerp.

JL1st HepepBIBHON CiTyJaitHONW BeTUWIHHBI X HAHTH:

a) 3HauYCHHE apamerpa a, mpu KoTopoM f(X) sBIsieTCs MIOTHOCTRIO PACTIPEACIICHHUS CITyYaifHON BETUYHHBI X;
6) mucnepcuro DX;

r) P{X>1,5}.

IToctpouts rpaduku GyHKIMU pactpeaenenus F(x) u miotHoctr pactnpeneneuus f(X).

3. Yuncno moteph caMONETOB B ACKAIPUIIBH B XOJ€ BOSHHOH OMEpaliy ONPeNeEHHON CIOKHOCTH MOTUUHSETCS
3akoHy pacupenenenus [lyaccona. HaifTu BEpOsSTHOCTh TOTO, UTO B TIPEICTOSIICH OIEpauy MOTepr OyIayT HUXKE
CPEIHEr0, €CJIM MOCIENHEE COCTABIISIET U1 JAHHOIO BUJA Ollepaluil 7 caMOJIETOB.

Bapuant 8 (x/p no « MMUTANMOHHOE MO/ICJIHPOBAHHE))

1. DyHKIUSA pacnpeneneHus BEPOSITHOCTEN HMEET BUJ:
Omu x=<4,
pOpH 4 <x =6,
F(x)={042 mpu 6<x<8,
0,77 mpu 8 <x =10,
1 mpu x >10.

Torna 3HaueHHE MapaMeTpa P MOXKET ObITh PABHO ...
A) 0,19
B) 0,54
C) 0,89
10 2,19
2(x/2+1)2

2. 3aaubl DyHKIMS IOTHOCTH HOPMasIbHOTO pacnpenenenus f(x) = de

u uatepsain (-5;1).
1. HaliTH HEU3BECTHBIN KOIDHUIMEHT A;
2. HaWTH BEPOSITHOCTH IOTIAJaHMs CIy4YaifHON BEIMYMHBI B 3alaHHBIA WHTEPBAT,

3. MOCTPOUTH I‘pa(l)I/IK (byHKI_II/II/I IUIOTHOCTHU U HA HEM OTMETHUTh miIonanab, paBHYO HafIHCHHOfI BCPOATHOCTH.



3. U3 ypHbl, comepkamieri 4 Oenpix W 3 YEPHBIX Ilapa, BbIHMMAKOT Ha ymady 2 Imiapa. Hailtu 3akoH
pacnpenenieHuss X — 4YHMCNA BBIHYTBIX 4YepHbIX ImapoB. CocraButh (yHKIMIO pacnpenencaus F(X) u
M300pa3uTh ee Tpaduk.

Bapuant 9 (x/p no « MMUTAIIHOHHOE MOJEJIUPOBAHUE))

1. HenpepsiBras ciryqaiiHasi BeMn4IrHa X 3a7]aHa ¢ TOMOIIBI0 (DYHKITUH pacTIpeaeICH s
0,x<1,

F(x)=<AxInx+Bx, 1<x<e,
1, x>e.

1. HaliTH HEU3BECTHBIC KOA(P(OHUITHCHTHI;

2. HalTH (PYHKIIUIO TUIOTHOCTH BEPOSTHOCTEH U MOCTPOUTH € rpaduk;

3. HaliTH MaTeMaTHYECKOE OXKUIAHUE, JUCIICPCHIO U CPEIHEE KBAIPATHUSCKOE OTKIIOHCHUE CITYYaiiHOM BETHMYUHBI
X;

2. HeripepbiBHAas ciiydaiiHast BETMYMHA X sajana mI0THOCTHIO pacIpeencHus BepOITHOCTEH:

0 mpu x£0,
flx)= ;—gnpyr 0=x<7,
0 mpum x=7.
Torna ee nucnepcus paBHa ...
49 833 119 196
A 18 5 18 o) 6 m 9

3. HenpepriBHas citydaiiHasi BEIMYMHA X 3aJiaHa PyHKIUEH pacnpeesicHUs] BEPOSITHOCTEH:

0 mpux=0,

2
Flx)= ;—6 mpu 0 <x<6,

1 mpu x>=6.
Tornaa BepoATHOCTH P(4<x< ?-} paBHa ...
5 11 4 1
A) ® B) 12 o) ? n) 2

Bapuant 10 (x/p mo « MMHUTANMOHHOE MO/ICJITHPOBAHME))

1. TITOTHOCTH BEPOSTHOCTH HEKOTOPOil CIydaifHOH BETHUMHBI 3a7aHa cIeayiommm odpasom: fix) = A/x* (x = 1;
+00).

Haiitin xo3dduuuenT A, a Takke BEpPOSTHOCTb TOTO, YTO CiIydaiiHas BEIMYMHA MPUMET 3HAYCHHE B WHTEPBAJIC
[0,2]. TToctpouts rpaduku f(x) u F(x).

2. [InoTHOCTH pacripe/iesieHus] HeIPEPHIBHOW CITyYaiHOW BEIMYUHBI X UMEET BUJT

0, vl | x<1;
J(x)=3al2x—1), ecm 1<x<2;
0, cCiA x>2,

rje a -napamerp.
JList HepepBIBHON CITydaitHOW BeTUIUHBI X HANTH:
a) 3HAYCHHUE mapameTpa a, mpu KoTopoM f(X) SBIsETCS MIOTHOCTHIO paclpe/Ie/CHUs CTyYalHOW BETMYHUHBI X;



0) P{X>1,5}.
IMoctpouts mmotHOCTH pactpenenenus f(X).

3. Uucrno moteph caMoOJIETOB B 3CKAJPWIILU B XOJIC¢ BOCHHOW OMEpaIliy OMPEISIEHHON CIIOKHOCTH MOMYUHSICTCS
3akoHy pacupenenenns [lyaccona. HaiiTu BEpoOsSITHOCTh TOTO, 9TO B TIPEACTOSIICH ONEpannuy MoTepu OyayT HIKe
CPeIHEro0, eCIIH MOCIeTHee COCTABIIET IS JAHHOTO BHJIA OMIEpannii 5 caMoIETOB.

Bapuanrt 11 (x/p no «AMUTAIIHOHHOE MOJEJINPOBAHUE))

1. DyHKIMA pacnpeneneHus BEPOSATHOCTEU HUMEET BUJ:
Ompr x=4,
P IOpH 4 <x <6,
F(x)=4042 mpn 6<x<8,
0,77 mpm 8 <x <10,
1 mpu x >10.

Torna 3HaueHHE MapaMeTpa P MOXKET ObITh PABHO ...
A) 0,19
B) 0,54
C) 0,89
10 2,19
2(x/2+1)2
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2. 3ananbl GyHKIHUS MIOTHOCTH HOpMAJIbHOTO pactipenenenus f(x) = Ae u unrepsain (-5;1).

1. HaiiTi Hem3BeCTHBIN KO3 PUIHEHT A;
2. HAUTH BEPOSITHOCTD MONAJAAHUS CIIy4aiHON BEJIMYMHBI B 3aJaHHBIM HHTEPBAI;
3. mocTpouTh rpaduk yHKIUY TUIOTHOCTH U Ha HEM OTMETHUTH ILIONIA/lb, PABHYIO HAlICHHOW BEPOSTHOCTH.

3. U3 ypHBI, comepxkameli 3 Oenbix W 4 4YepHBIX INapa, BBIHUMAOT Ha ymady 3 Immapa. Haidtu 3akoH

pacrpesienienns X — 4icia BBIHYTHIX 4YepHbIX mapoB. Berancants M(X), I(X), O (x).

Bapuant 12 (k/p no « AMuTaLINOHHOE MO ETHPOBAHHEY)

1. HenpepriBHas cirydaiinas BennyuHa X 3a7jaHa ¢ TIOMOIIBI0 (DYHKITUH pacTIpeIeTICHHS:
0,x<1,

F(x)={BxInx+Ax1<x<e,
1x>e

1. HaliTH HEU3BECTHBIE KOIPUIIMEHTHI;
2. HalWTH (YHKIHUIO ITIOTHOCTH BEPOSTHOCTEH M MOCTPOUTH €€ TpaduK;
3. Haiitu BepoaTHOCTh P(X<2).

2. Cityuaiinas BelumHa L pacipe/iesiena 110 OKA3aTelbHOMY 3aKOHY C IUIOTHOCTBIO PACTIPeIeNeHHS
f( ) 0 opu x <0,
x)=¢
T )3 mpu x 2 0.

BEPOATHOCTEN Torna ee MmareMaTH4YeCKOE 0KUIAHUE U JIUCIIEPCUS PABHBI ...
M(X)= l; D(X)= ! M(X)= L D(x)= !
A) 3 9 B) 3 3
1 1 1 1
w(x) =2 -1 M(X)==: D(X)==
o) M= D=3 M) =g: D)=



3.  HemnpepoiBHass  ciiydaiiHas ~ BeJIWYHMHA X 3aana  (QYHKIMEH  pachlpefeicHHs  BEPOSTHOCTCH:
0 mpux=0,

2

X
Flx)=<{— 0<x=6,
(x) =155 :

1 mpu x>6.
Tornma BCPOATHOCTDH P[4 <X< ?\J paBHa ...
3 11 4 1
A)? B) 12 C) ° 1 2

Bapuant 13 (x/p mo «MMuTANMOHHOE MO/IEJIMPOBAHME)

1. TInoTHOCTH BEPOSTHOCTH HEKOTOPOW CITydaiiHON BENUYMHBI 3ajaHa cleayromuM oopasoM: f(x) =G 3 (x = 1;
+00).

Haiitn xoaddunment G, dpynkuuro pacnpenencnus F(X), Marematuueckoe oxuaanue u aucrepcuto. [locTpouts
rpaduku f(X) u F(X).

2. [ImoTHOCTE pacmpesiesieHus] HePEPhIBHOW CITy9aifHOW BETHYHUHBI X HIMEET BUJT

0, ecIm| x=<1;
fix)=ca(2x—-1), ecaom 1l<x<2;
O, ecH x>2,

rJIe a -mapameTp.

JL1st HepepBIBHON CiTydJaitHOW BeTWIHHBI X HAHTH:

a) 3HAYCHHUE MapaMeTpa a, mpu KoTopoM f(X) sIBIsIeTCsI IUIOTHOCTBIO pacrpeeieH s CIIyIaiiHOW BETUUUHBI X;
0) ¢yukimio pacupeaenenus F(x);

B) MaTeMatnieckoe oxunanue Mx u qucniepcuro DX;

r) P{X>1,5}.

IToctpouts rpaduku bhyHKIHH pactpenencaus F(x) u mroTHoctr pacnpenenenus f(X).

3. I[I/ICerTHaSI CHy‘IaﬁHaH BCIIMYMHA X 3aZlaHa 3aKOHOM PAaCTIpCACIICHUS BepOHTHOCTefII
e 4 5 & 7 B
P 0,10 0,35 o] 0,10 b

Torna 3HaueHust & u b MoryT ObITh paBHEI ...

a=0.20, b=0.25 a=030,5=0.25

A) b)

a=010. b=0,]15 a=045, b =010

©) 1)

Bapuanrt 14 (x/p no « AMUTAIIHOHHOE MOJEJIMPOBAHUE))

1. HenpepoiBHas ciyuyaiiHasi BeIMYMHA PaBHOMEPHO pacrpenenieHa B uHTepBaine (2; 3). HapucoBarb epaghux
niomHocmu U QynKyuu pacnpeoeienuss Cy4aiHor BenuduHbl. ONPEISIIUTh: ) MAMEMAMUYECKOe ONCUOAHUE
CIly4yailHOM BEJIMYMHBI (BBIBECTH); 0) 8eposimHocmsy TOTO, YTO ClAy4aliHasl BEIWYMHA IPUHUMACT HOJIONCUMETbHbIC
SHAYE€HUA.

2(x/ 2+1)?

16

2. 3agasbl QYHKIHUS MIOTHOCTH HOPMAJIBHOTO pPacipeieNIeHUs f (X) = Ae u unrepsain (-1;3).

1. HaliTH HEU3BECTHHINA KO3()HUIHEHT A;
2. HaWTH BEPOSITHOCTH IOTIaJaHMs CIy4YailHON BEIMYMHBI B 3aIaHHBIA WHTEPBAT,
3. mocTpouTh rpaduK QYHKIMH IUIOTHOCTU U HA HEM OTMETHTH TUIONIA/(b, PABHYIO HalICHHOH BEPOSTHOCTH.



3. CnyuaiiHasi BeIMYMHA MOXET IPUHUMATh TOJBKO aBa 3HaueHus -20, u -100. KakoBbl eeposimrocmu nosABACHUS
ATUX 3HAYCHUH, €CITU U3BECTHO, YTO MATEMAaTUIECKOE OXKHUIAHUE CITyYaiiHON BEIMYUHBI paBHO -807?

Bapuant 15 (x/p no «AMUTAIINOHHOE MOIETMPOBAHUEY)

1. HenpepsiBras ciryqaiiHasi Ben4urHa X 3a7jaHa ¢ TOMOIIBI0 (DYHKITUH pacTIpeaeTICHIs:
0,x<1],
F(x)=<AxIn x+Bx1<x<e,
Lx>e
1. HaliTH HEU3BECTHBIC KO UIIMEHTHI;
2. HaWTH (PYHKIHUIO TUIOTHOCTH BEPOSITHOCTEH;

3. HAalTH MaTeMaTUYECKOE OKUAAHME, TUCIIEPCUIO U CPEAHEE KBAAPATUUECKOE OTKIOHECHUE CIy4YallHON BEIMYUHBI
X.

2. HempepriBHas ciydaifHas BelIMYMHA paBHOMEpPHO pacmpeneneHa B mHTepBane (-1; 4). HapucoBare epaghux

niomHocmu U @QyHKyuu pacnpedenenus CaydalHOW BennduHBL. ONPEIETHUTH: a) MAmemMamuieckoe 04CUOanue
CIly4aifHOH BEMYHHBIL; 0) 8eposmHOoCcmyb TOTO, YTO clyvaiiHasi BETUYHHA IPUHUMACT OMPUYAMeEIbHble 3HAYEHUSL.

3. HenpepsiBHass  ciiydaiiHass ~ BeITWYHMHA X 3amaHa  (QyHKOWEH  pacmpesielleHHus  BEpOSITHOCTEH:

0 mux=0,
F(x)= g i 0 <1 <6,
1 mpu x>6.
Toraa BeposATHOCTh P(4< X <7) paBHa ...
5 11 4 1
A) 9 B) 12 C) 0 hiy) 2

Bapuanrt 16 (k/p no « AMuTanIMOHHOE MO ETHPOBAHHE))

1. Cayyaiinas BennuuHa X paclipeiesieHa 110 II0Ka3aTeJIbHOMY 3aKOHY € INIOTHOCTBIO paclpelelIeHHs]

f[x):{ 0 mpu x <0,

o 3¢  mpr x 2 0.
BEPOSATHOCTEN Torna ee MmaremMaTH4YeCKO€E OXKUAaHUE U AUCIIEPCUS PABHBI (BBIBECTH). ..

1 1

M(x)= L D(x)= L M(X)=>; D(X)=-

3 9 ) 3 3
1 1 1 1
u(¥)=1: Dx)=1  M(X)=: D(X)=7
C) 8 S I Y 3



2. [TMoTHOCTE pacnpee/ieHUs] BEpOSITHOCTEH HENPEPHIBHOM CIIyYaliHOM BETUYUHBI UIMEET BHU]T

fu)={C‘m” ve(-3:6)

0 npu xﬁé[—3; 6).

Torna 3nauenue C paBHO ...

1
INEE

1
B) 3; C)9; )3

3. IInoTHOCTH pacipeeneHns HeMPEPbIBHOW CITy4aiiHOW BEIMYMHBI X UMEET BUJL

0, ecIH x<1;

f(xy=da@x-1), com 1<x<2;

0, ecIH x>2,

rIIe a -lapamerp.

JL1st HeTpepBIBHOU CITydJaitHOW BeTMIHHBI X HAHTH:

a) 3HAYCHHUE MapaMeTpa a, mpu KoTopoM f(X) sIBIsIeTCs INIOTHOCTBIO pacipeAeeH s CIy4YaifHOH BETUUUHEI X;
0) P{X>1,5}. Iloctpouts miotHocTH pacnpeaeneHus f(X).

N

o

N

BapuanTsl 3a1aHuil 1151 KOHTPOJBHOM padoThbl Ne2

Bapuanr 1 (k/p2, « AMUTALMOHHOE MOAEJTUPOBAHUE))
Kakoll moTok 3asBOK Ha3bIBaeTcs OJHOPOAHBIM? B Kkakux ciydasx noTtok 3asBok B CMO
SIBJIIETCS. HEOJTHOPO/IHBIM?
Kakumu 3ameudaTenbHBIMU OCOOEHHOCTSIMU 001a1aeT NPOCTEHIINN TOTOK 3asBOK?
B  opHOKaHambHYIO CHUCTEMYy OOCITY)KMBaHHS TIIOCTYIIAlOT 3asBKH JIBYX KIAcCOB C
uHTeHcuBHOCTAMU 0,3 1 1 3asBOK B cekyHly. THTEHCUBHOCTH MX 00CITyXMBaHUS COOTBETCTBEHHO
paBubl 0,5 u 5 3asBoxk B cekyHay. a) CdopMynupoBaTh YCIIOBUS, HpPU KOTOPBIX BpeMs
npeObIBaHUs 3asiBOK 1-ro kiacca Oyzaer paBHO 2 cekyHawsl? 6) Uemy Oyaer paBHO Bpems
npeOBbIBaHUS 3as8BOK 1-ro Kilacca, eCiM MpH TeX KE YCIOBUSX MHTEHCHBHOCTb MX TOCTYIUICHUS
yBeIUUUTCs B JiBa paza? B) UeMy OyneT paBHO BpeMs NpeObIBaHUs 3asBOK 1-T0 Kiacca, eciid npu
TE€X K€ YCIOBHSIX HHTEHCUBHOCTh UX 0OCTYKMBaHUS YBETMUUTCS B J1Ba pa3a?
B opnokanansHyto CMO noctynaroT 2 mpocTeHIInX MOTOKA 3asiBOK ¢ MHTeHcHBHOCTsAMH 0,1 n
0,2 3asBOK B CEKYHAY; AJIUTEIBHOCTU UX OOCIYXKMUBAaHUS COOTBETCTBEHHO 2 U 4 cekyHbl. Uemy
OyzeT paBHO cpenHee BpeMsl OXHAAaHUS 3asABOK 1-ro Kiacca NpHU  HCIIOJIB30BaHUU
0eCrpUOPUTETHON JUCIUTUTAHBI?
Yro noka3zbiBaeT ko3 dunuent nepenaun B CeMO?
B nByxysnoBoii 3amkHyToit CeMO nupkynupyer 1 3asBka. OnpenenuTs 3arpysKy y3ioB 1 u 2,
€CIIM U3BECTHO, UTO 3arpy3ka y3ia 1 B 3 pa3a OoJble, yem 3arpyska ysna 2.
N3BecTHBI BEPOATHOCTH COCTOSHMI Tpexy3noBou 3amkuyToir CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3;
P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. Ompenenuth NpPOU3BOAUTEIHLHOCTDH
CeMO, ecnu U3BECTHO, 4TO KO3 PUIIMEHT Nepesaun NepBoro ys3nia (4eTblpexKaHalIbHOI0) paBeH
2, a cpenHss ATUTEIBHOCTh 00CTY)KMBaHUS 3asBOK B 3TOM y3ie paBHa 0,1 c.

Bapuanr 2 (k/p2, «AMUTAaLIHOHHOE MO/ICJINPOBAHHEY)
B kakux cnyyasx 3agBku B CMO oTHOCATCS K pa3HbIM Kiaccam?
Kakas CeMO na3biBaeTcs TMHEUHON?
VHTEHCHBHOCTh MOCTYIUIEHUS 3asBOK B Pa3OMKHYTYHO TpexysnoByro CeMO paBHa 2 3asiBKU B
cekyHay. Cpennee uucio 3asiBoK B y31ax CeMO cooTBeTCTBEHHO paBHO: 2, 4 u 6. Onpenenutsb
cpenHee BpeMsl MpeObIBaHUS 3a5BOK B CETH.
B oanokananbaytro CMO nocrtynator 2 knacca 3adaBok ¢ uHTeHcuBHOCTsMU 0,1 u 0,2 3asBOK B
cexkyHay. JmuTenpHOCTH uX OOCTYy>KMBaHHUS COOTBETCTBEHHO 2 M 3 cekyHnbl. CpemHee Bpems
OKUJAHHS 3asBOK TMPHU HCIOIH30BAHUHM OECIPUOPUTETHONW JMCUUILIIMHBI OOCIYyXHBaHHS — 5



N

N

cekynz. Ilocie BBeneHHs MPUOPUTETOB CpeaHEE BpeMs OXKMIAHHs 3asiBOK 1-ro Kiacca CTajo
paBHO 2 cekyHAaM. Yemy paBHO CpeHee BpeMsl OKHUIaHUs 3asBOK 2-T0 Kiiacca?
Hatb ¢usmueckoe ToIKoBaHWE 3HaUeHUs Kodpdunuenta nepeaauun yzna CeMO, paBHoe: a) 4; 0)
0,4.
B 3amknyTtoil aByxy3noBoili CeMO mupkynupyeT ojHa 3asiBKa, KOTOpasl IOCIEIO0BATEIbHO
MEPEXOIUT U3 OJHOTO y3Jia B Apyro. JIMTenbHOCTh OOCIYKUBAaHUS B y3JlaX paclpelieneHa 1o
HKCHOHEHIMAJIBLHOMY 3aKOHY C OJHHUM W TEM JK€ CPEIHHM 3HAueHHeM, paBHbIM 5 MuHyT. Ilo
KaKkOMy 3aKOHY pacrpezeineHo Bpems npeObiBanus 3asaBku B cetu?  OmnpenenuTsb
IIPOU3BOIUTENIBHOCTD 3aMKHYTON CeMO.
N3BecTHBI BEPOATHOCTH COCTOSIHHM Tpexy3noBor 3amkHyToir CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3;
P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. JInuTensHOCTH OOCITYXHBaHUS 3asBOK
BO BCEX OJIHOKAHAJBHBIX Yy3JIaxX OJAMHAKOBBI. OmnpenenuTh 3HaYeHUS KOd(p(UIUEHTOB mepenay
BTOPOTO M TPETHETO Y3JIOB CETH, €CIM H3BECTHO, YTO KOA(PPHUIMEHT Nepeaadd MepBOro ysia
paBeH 2.

Bapuanr 3 (k/p2, «AMUTalIMOHHOE MO/IeJINPOBAHNEY)

B uéMm paznuume MexIy JeTepMHHHUPOBAHHBIM M PETYISPHBIM MOTOKOM 3asBOK? Kakoil moTox
3asBOK SIBJISIETCS aJIbTEPHATUBOM 1I€TEPMUHUPOBAHHOTO MTOTOKA?

OcHoBHble 0TIMuUs 3aMKHYTEIX CeMO 0T pa3oMKHYTBIX.

3adBKM MOCTYNalOT B OAHOKaHaIbHYI0 CMO ¢ wuHTEepBaIOM 2,5 MUHYTHI, AJIUTEIbHOCTh
oOcITy>)KuBaHMsI 3asBOK B mpubope 45 cekyna. Onpenenuts 3arpy3ky u xkoddduiment mpoctos
CHCTEMBI.

B  opHOKaHambHYIO CHUCTEMYy OOCITY)KMBaHHMS IIOCTYIAlOT 3asgBKH JIBYX KIAcCOB C
uHTeHcuBHOcTsAMU 0,5 © 2 3adBKU B CeKyHJy. VIHTEHCHBHOCTM UX 0OCITYy)XHBaHUS
COOTBETCTBEHHO paBHBI 5 W 1,25 3asBoKk B cexkyHay. [Ipm Kakux ycloBHAX Bpemsi MpeOBbIBaHUS
3asiBOK 2-T0 Kjacca 0ynet paBHo 0,8 cekyHabI?

B uém paznuune Mexny S5KBUBAICHTHBIM U TOJEpaHTHBIM npeoOpazoBanusimu CeMO? IIpusectu
npUMep SKBUBaeHTHOTro npeoOpazoBanus CeMO.

B 3amknytoii aByxy3noBoii CeMO mupkynupyer oJHa 3asBKa, KOTOpas IOCJIEI0BaTEIbHO
HNEepeXOoAUT W3 OIHOro y3na B JApyroi. JlmurenbHocTH oOcimyxuBaHMA B y31ax 1 um 2 ceru
COOTBETCTBEHHO paBHbI 2 U 3 c. Omnpenenuts: a) KOIPPUIMEHTH MPOCTOSI y3JI0B 3aMKHYTOH
CeMO; 0) cpenHee YKCIIO 3a8BOK, HAXOAAIUXCA B KaXJ10M U3 y310B CeMO.

N3BecTHBI BEPOATHOCTH COCTOSHMM TpexysnoBoi 3amkHyToit CeMO: P(0,0,2)=0,1; P(0,1,1)=0,2;
P(0,2,0)=0,15; P(1,0,1)=0,35; P(1,1,0)=0,05; P(2,0,0)=0,15, rne cocrosuue (il, i2, i3) 3amaer
4yucio 3aiBOK B y3ne 1, 2, 3 coorBeTcTBeHHO. OmNpenenuTh CpeiHee YHCIO MNapajielbHO
paboTaroLMX y37I0B CETH.

Bapuanr 4 (k/p2, «AMuTAallHOHHOE MO/ICTUPOBAHUEY)

B uém mposBiseTcs Hamuuue NMOCIENSHCTBUS B NOTOKE 3asBOK? [IpuBecTn mpuMepsl NOTOKOB
3asBOK C ITOCJIECHCTBUEM.

Kakas CeMO HaspIBaeTCs SKCIIOHEHIIMAIBHOW?

3asgBKM IIOCTYMAalOT B ofHOKaHaupHyro CMO c¢ wmHrepBamom 0,5 CeKyHI, WHTEHCHBHOCTH
oOCiy>)KuBaHusl — 2,5 3asiBKM B CEKYH]ly, CpelHee BpeMsi MpeObIBaHUs 3asBOK B cHUCTeME — 2
ceKyH/bl. ONpenennuTs CPeIHIOK JUIMHY OYEPEAU 3as1BOK.

B  opHOKaHanmbHYIO CHUCTEMYy OOCITYKMBaHMsS TIIOCTYNAlOT 3asgBKH JIBYX KJAcCoB C
uHTeHcuBHOCTMU 0,5 u 2 3asBku B cekyH1y. HHTeHcuBHOCTM HMX 00CTy)KUBaHUS



COOTBETCTBEHHO paBHBI 5 U 1,25 3asBok B cekyHay. Uemy OyneT paBHO Bpemsi IpeObIBaHUS
3a8BOK 2-TO Kjacca, €CIM MHTEHCHBHOCTb MOCTYIUICHHS 3asiBOK 1-TO Kjacca yBEJIMYMTCS B /1B
paza?

Yo Takoe «y3Koe MECTO» U KaKHe CIIOCOOBI MCIIOIb3YIOTCS IS pa3rpy3Ku «y3KOro MecTa»?

6. B 3amkmytoii aByxysnoBoii CeMO mmpkymupyer 4 3asiBKH, KOTOpBIE IOCIEIOBATEIHHO
NEepexoAsT U3 OJHOIO y3ja B JApYyrod. JIuTenabHOCTH OOCIyXHBaHMS 3asBOK B y3JlaX CETH
OJIMHAKOBBI U paBHBI 2 ¢. CpenHee BpeMs OKUJaHUs 3asBOK B y3iie 1 paBHO 3 ¢. Onpenenuts: a)
IIPOU3BOAUTENBLHOCTh 3aMKHYTOH CeMO; 0) 3arpy3ky y3JI0B CETH; B) CpellHEEe UYUCIO 3asBOK,
HaXOJAIIUXCS B COCTOSIHUM OXKHIaHUS.

7. Cpennue BpeMeHa OXKUIAHUs 3as8BOK B y31ax Tpexy3iaoBoi CeMO cooTBETCTBEHHO paBHBI: 1, 2 1
4 cexyHIbI, a K03 durueHTsl mpoctos y3noB paBHbl 0,8; 0,4; 0,7. Onpenenuts cpeaHee BpeMs
OKUJIaHUS 3asBOK B CETH, €CIIM U3BECTHO, YTO JUIMTEIBHOCTU OOCIIY)KMBaHHUS 3asBOK BO BCEX
y3J1aX OJIMHAKOBBI M KO PHUIMEHT nepenaun y3na 1 paseH 2.

o

Bapuanr S (k/p2, «AMUTALIMOHHOE MO/IEJINIPOBAHME))

1. TloHsATHME MHTEHCHBHOCTH INOTOKAa U €€ Pa3MEpHOCTh. UTO XapakTepu3yeT BelW4YMHA oOpaTHas

MHTEHCUBHOCTHU?

UYro Takoe "mpou3BOAUTEIBLHOCTH 3aMKHYTOH CeMO"?

3. VIHTEHCHMBHOCTH MOCTYIUIEHHSI U oOciyxuBaHus 3asiBOK B CMO COOTBETCTBEHHO paBHBHI 4 U 5
3asiBOK B CeKyHIy. OmpenenuTs cpeaHee BpeMsi IpeObIBaHMs 3asBOK B CUCTEME, €CIU M3BECTHO,
YTO CpeHss AJIMHA OYepeIu paBHa 6.

4. B OJHOKAaHAIBHYIO CHCTEMY OOCIY)XMBaHUS TIOCTYHNAIOT 3asBKM JBYX KJIACCOB C
uHTeHCUBHOCTsMA 0,5 u 2 3asBku B CceKyHay. HHTeHCHMBHOCTH UX 0OCTYyXHBaHUS
COOTBETCTBEHHO paBHbI 5 u 1,25 3aiBok B cekyHAy. Uemy OyneT paBHO Bpems IpeObIBaHUS
3asiBOK 2-TO KJIacca, €CJIM MHTEHCUBHOCTh UX MOCTYIUICHUS YBEUYHUTCA B JIBa paza? UeMy Oynet
paBHO BpeMms peObIBaHMs 3asiBOK 2-TO KJlacca, €CIU MPHU TeX K€ YCIOBMSIX MHTEHCUBHOCTb MX
o0CTyKMBaHUS YBETTUYUTCS B JBa paza?

5. Jlats usnueckoe ToakoBaHue 3HaueHUs koddduimenta nepenaun y3ina CeMO, paBHoe: a) 4; 0)
04.

6. B pazomkayryro CeMO mocTymnaroT 3asBKH ¢ HHTEPBAJIOM 5 ceKyHI. Bpems mpeObiBaHuUs 3asiBOK
B cern paBHO 15 cexynna. Omnpenenuts CpeaHee 4YHMCIO 3asBOK B CETM M HHTCHCHBHOCTH
BBIXOJISIIErO U3 CETH MOTOKA 3asBOK.

7. VI3BecTHBI BEpOSITHOCTH COCTOSIHMI ABYyXy3noBoil 3amknytoit CeMO: P(0,4)=0,1; P(1,3)=0,4;
P(2,2)=0,2; P(3,1)=0,1; P(4,0)=0,2, rae cocrosiuue (il, 12) 3amaeT 4nciio 3asBOK B OJJTHOKAHAITHLHOM
y3ie 1 1 TpexKaHaJIbHOM Y3JI€ COOTBETCTBEHHO. OnpenenuTs cperHee uucio 3asBok B CeMO,
HaXOJAIIUXCS B COCTOSTHUM OXKHIaHUS.

N

BapuanTsl 3a1aHuil 17151 KOHTPOJIBLHOM padoThl Ne3

Bapuanr 1 (x/p, tucunninna « AMuTannoHHoe Mo1eJIMPOBaAHKE)

1. V3BecTHBI BEPOSTHOCTH COCTOSIHMM JABYXy3loBoi 3amkHyToii CeMO: P(0,4)=0,1; P(1,3)=0,4;
P(2,2)=0,2; P(3,1)=0,1; P(4,0)=0,2, rne cocrosiaue (il,i2) 3amaer 4rcio 3asBOK B OJTHOKAHAILHOM y37e |
U TPEXKaHAJIbHOM Y3Ji€ 2 COOTBETCTBEHHO. OnpeienuTh cpeanee uncio 3aaBok B CeMO, Haxoas1uxcs B
COCTOSIHUU OXKUJIAHUS.

2. B tpexkananpayto CMO mocTynaeT HOTOK 3aiBOK C HHTEHCHBHOCTHIO . IHTEHCHBHOCTD 0OCITyKMBaHUS 3a4BOK
onHUM mpubdopom (kaHaoMm) paBHa . Cucrema umeet 3 Hakonurtens E1/E2/E3, rne E1=2 — ¢éMKOCTh HaKOIUTEINS
nepen nepssiM mpudopom, E2=0 — mepen Bropeim npubopom, E3=0 — nepen tpersum npubdopom. BepostHOCTH
3anatus npubopos 0.2, 0.2 u 0.6 onpeAensoT BEpOATHOCTH MOMAaHsl 3asBKH COOTBETCTBEHHO B Hakonutenb El,



E2 u E3, npu4éM eciu HAKONUTENb 3aT0JTHEH WM HAKOIUTENh OTCYTCTBYET U COOTBETCTBYIONIHI MPUOOp 3aHST,
TO TMOCTYIUBIIAS B CUCTEMY 3asBKa TEPSIETCS.

Hns nannoit monenu CMO BBITIONHUTE cledyrouiue Imanut.
Al) cdhopmynmupoBats yciosus (NMPEONONONKEHUS € JOMYIIEHWS), TMPH KOTOPBIX CIIyYalHBIH IIpOIlecC,
MPOTEKAIOLIHIA B cUCcTeMe, OyaeT MapKOBCKHIM;
A2) HapucoBaTbh MOOeNb CUCTEMBI M IIPH HEOOXOJMMOCTH BBECTH O0O3HAUYCHUS] MHTCHCUBHOCTEH TOCTYIUICHHUS U
o0CITy)KMBaHHA 3a5BOK;
A3) BBIIOTHUTE K0OUpogarue MapKOBCKOTO Mpolecca;
Ad4) HapHCOBAaTh pazmeueHtblil 2pag nepexodoe MapKkoBCKOTO MPOIIeCca;
AS) BBIIIUCATD cucmeMy ypasHeHul Al ONPeICTICHHUS CTAIIHOHAPHBIX BEPOSITHOCTEH COCTOSHUIA;
A6) chopMyupoBaTh ycr06ust, Py KOTOPEIX MapKOBCKHI Ipoliecc 001agaeT 3)proandeckuM CBOMCTBOM;
A7) mnpuBectTH @opmynrvl UIA pacuera dYepe3 BEPOSTHOCTH COCTOSHUM MapKoBCKOro mporecca
CIeNYIOMUX XapakTepucTuk (ynknuonupoBanus CMO: waepyska, 3aepy3ka, cpeoHee UUCILO
pabomaiowux npubopos, Kodpduyuenm npocmos cucmemvl, cpeoHee HUCIO 3AA60K 6 ouepedu U 8
cucmeme, 6epoOSIMHOCHbL NOMePU 3A5A60K, NPOUIBOOUMENbHOCHb CUCMEMbl, UHMEHCUBHOCMb NOMOKA
NOMEPAHHBIX 3A5180K, CPEOHee 8peMs 0AHCUOAHUSL U NPeOblBaAHUsL 3ASI60K 8 CUCmeMe.

Bapuaur 2 (x/p, iucuniuinaa « AMuTannonHoe Mo1eJIMpOBaAHUEY)
1. Vi3BecTHBI BEPOATHOCTH COCTOSIHUI Tpexy3noBoi 3amMkuyToit CeMO: P(0,0,2)=0,1; P(0,1,1)=0,2; P(0,2,0)=0,15;
P(1,0,1)=0,35; P(1,1,0)=0,05; P(2,0,0)=0,15, rae cocrostame (il, i2, i3) 3amaer umcno 3asBOK B y3me 1, 2, 3
COOTBETCTBEHHO. ONpeeuTh CpeHee YUCIIO MapaIlIeIbHO paboTaIOMINX Y3IIOB CETH.
2. B nmByxkananpHyro CMO mocTymaeT NOTOK 3asBOK CO cpegHuM wuHTepBasioM a=10c Mexnay coceqHUMHU

3asBKaMH M CPEIHCH TMTENLHOCTRIO 00CTy)KHBaHus 3asBKH b=5C B ogHom npubope (kanane). Cuctema umeer
nBa Hakornutenss E1/E2, tne E1=1 — éMKkocTh HakomuTens mepen mnepBbiM mpubopom, E2=1 — mepen BTOpbIM
npubopoMm. BepositHoctn 3amaTus mpubopo P1=0.8 u P2=0.2 B ciyyae AByX HaKOMHTENEH OIPENENSIFOT
BEPOSITHOCTD NOMAAaHUs 3asBKH COOTBETCTBEHHO B HakonuTens E1 n E2, npuuéM eciii HaKOIUTEIb 3aI0JHEH HIH
HAKOIMHUTENb OTCYTCTBYET U COOTBETCTBYIOUIHMI MPHOOP 3aHAT, TO MOCTYNHWBIIAS B CHUCTEMY 3asBKa Tepsercs. B
cllyyae OJHOIrO OOIIEro HAaKOMUTENs IMepeA NpuOOpaMH 3TH BEPOSITHOCTH ONPENENSIOT BEPOATHOCTH 3aHSTHS
COOTBETCTBYIOIIEr0 TpuOOpa TpHU TMOCTYIUICHHH 3asBKA B MNPOCTAWBAIONIYI0 CHCTeMy, Korjga oba mpubopa
CBOOOHEI.

Hns nannoit Mmonenu CMO BBIIOJIHUTE cledyroujue Imanwt.
Al) cdopmynupoBats ycrogus (NPEANONOKEHUS € JIONMYIICHWs), TP KOTOPBIX CIyYalHBIA MpoIecc,
MPOTEKAIOLIHI B cucTeMe, OyneT MapKoBCKHUM;
A2) HapHucoBaTh Modenb CHCTEMBI H NIPU HEOOXOAMMOCTH BBECTH 0003HAUEHHS MHTEHCHBHOCTEH MOCTYIJICHUS H
00CITy)KHBaHHS 33aBOK;
A3) BBIIIOTHUTE K0OUpogaHue MapKOBCKOT0 Ipolecca,;
A4) HapHuCOBaTh pasmeyeHHblll epag nepexodos MapKOBCKOT0 MpoIiecca;
AS) BeIIIUCATD cucmeMmy ypasHeHul Ajsl ONPEIEICHUS CTAallMOHAPHBIX BEPOSTHOCTEH COCTOSHUIM;
A6) chopMyTUPOBaTh YC108uUst, TIPU KOTOPBIX MapKOBCKHIA TIpOIece 00J1a1aeT IProAUIECKUM CBOHCTBOM;

A7) mpuBectH ¢hopmynvt IS pacd€Ta Uepe3 BEPOSTHOCTH COCTOSHUN MapKOBCKOTO TMporiecca CISTYIONNX
xapakTepucTuk (QynkuuonupoBanuss CMO: wHaepyska, 3azpysxa, cpeonee uUcio pabomarowux npudopos,
K09 uyuenm npocmos cucmemyl, cpeoHee YUCIO 360K 6 ouepedu U 6 cucmeme, 6epOSMHOCHbL NOMePU 3AA60K,
nPoU3800UMeNbHOCMb CUCEMbl, UHMEHCUBHOCTb NOMOKA NOMEPAHHbIX 3dA60K, CpeOHee 8pPeMs OHCUOAHUS U
npeodvleansl 3a51860K  cucmeme.

Bapmuanr 3 (x/p, aucuumiimaa « AMuTannoHHoe MOeJIMPOBAHME)
1. U3BecTHBI BEpOSATHOCTH COCTOSHUIA Tpexy3nioBoi 3amkHyToir CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3; P(0,2,0)=0,4;
P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. JImuTeIbHOCTH OOCITY>KHBaHUS 3asBOK BO BCEX OJIHOKAHATLHBIX y3JIaX
onuHaKkoBbl. OnpeaenuTh 3HaueHUsT K03 PHUIIMEHTOB Iepe1ad BTOPOro U TPEThETO Y3JI0B CETH, €CIIH U3BECTHO, YTO
K03 (UITUEHT Tiepejady IepBOTO y37a paBeH 2.



2. B omnokanampayio CMO ¢ orpaHndeHHOW €EMKOCTBI0O E=6 HaKOmMMTENIs TMOCTyHaeT IIOTOK 3asBOK C

MHTEHCHBHOCTEI0 A = 5¢ -1 , CPeIHSS JTUTEILHOCTh 00CITy)KUBaHHS KOTOPBIX paBHa b=2C.
Hns nannoit monenu CMO BBIIOTHUTE cledyrouiue Imanut.
Al) cdhopmymupoBats yciosus (NMPEONONONKEHUS € OMYIIEHWS), TMPH KOTOPBIX CIIyYalHBIH IIpOIIecC,
MPOTEKAIOLIHiA B cucTeMe, OyaeT MapKOBCKHIM;
A2) HapucoBaTbh MOOeNb CUCTEMBI M IIPH HEOOXOJMMOCTH BBECTH O0O3HAUYCHUS] MHTCHCUBHOCTEH TOCTYIUICHUS U
00CITy)KMBaHHSA 3a5BOK;
A3) BBIIOTHUTE K0OUpoganue MapKOBCKOTO Mpolecca;
Ad4) HapHCOBAaTh pazmeyeHHblil 2pag nepexod0o8 MapKoBCKOTO MpoIiecca;
AS) BBITIUCATD cUcmeMy ypasHeHul Al ONPeICTICHNUS CTAIIHOHAPHBIX BEPOSITHOCTEH COCTOSHUIA;
A6) chopMynTupoBaTh ycr086ust, pyU KOTOPEIX MapKOBCKHIA TIpoliecc 001aJaeT IproAnIecKuM CBOMCTBOM;

A7) mpuBectH opmynel AN pacdeTra dYepe3 BEPOSITHOCTH COCTOSHHHA MapKOBCKOTO IMpolecca CIeXyroIInX
xapakTepuctuk (ynkuuonupoBanuss CMO: wHacpyska, 3acpy3xa, cpednee uUCIO pabomarowux npubopos,
KO huyuenm npocmos cucmemvl, cpeoHee YUCIo 3da680K 8 0uepeoU U 6 cucmeme, epOSIMHOCL HOMePU 3ds160K,
NPOU3BOOUMENLHOCNb CUCMEMbl, UHMEHCUBHOCMb NOMOKA NOMEPAHHbIX 3dA60K, CpeOHee 8peMs O0XCUOAHU U
npebvIBaHUs 3AA60K 6 CUCHeEMeE.

Bapuant 4 (x/p, nucuunmiuna « AMUTANMOHHOE MOIEJTUPOBAHME)
1. Vi3BeCcTHBI BEPOSITHOCTH COCTOSIHHI Tpexy3ioBoit 3amkuyToit CeMO: P(0,0,2)=0,1; P(0,1,1)=0,3; P(0,2,0)=0.4;
P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. Omnpenenuts mupousBoautensHocTh CeMO, ecid H3BECTHO, YTO
KO3 (UITUEHT Tepenadyn MepBoro y3ia (YeThIPeXKaHAIbHOTO) PaBeH 2, a CPEAHAS UITUTEIHHOCTh OOCITY KHBaHUS
3as1BOK B 3TOM y37e pasHa 0,1 c.
2. B nByxkanansayto CMO nocTynaeT moToK 3asBOK CO CPEJHUM HHTEPBAJIOM =8 ¢ MEXKIy COCETHIUMH 3asBKaMU

U CpeIHEH UTUTENbHOCTBIO O0CTy)KHUBaHUS 3asBKH D=4C B omHoMm mpubope (kanane). CucremMa MMeeT Ba
Hakonmrenss E1/E2, rne E1=2 — émMkocTh Hakomurtens mepen mepBbiM mpuOopom, E2=3 — mepen BTOphIM
npudopom.

BepositHoctn 3anaTus npubopoB P1=0.5 u P2=0.5 B cinyuyae OByX HaKOMHTENEW OMPEAEISIOT BEPOSTHOCTH
MOTAIaHus 3asBKU COOTBETCTBEHHO B HakonuTenb E1 u E2, npuuém ecim HaKoMUTeNb 3all0THEH WM HAKOIHUTENb
OTCYTCTBYET M COOTBETCTBYIOIIUI NPUOOP 3aHAT, TO MOCTYNUBIIAS B CHCTEMY 3asBKa Tepsiercs. B ciydae oxHoro
00IIIero HaKOMUTENS Iepe] NPUOOpPaMy 3TH BEPOSTHOCTH ONPEICIISIIOT BEPOSITHOCTH 3aHATHUSI COOTBETCTBYIOLIETO
nprbOpa NpH MOCTYIIICHUH 3asiBKH B IPOCTAUBAIOIYI0 CUCTEMY, KOTIa 00a pruOopa CBOOO/IHBIL.

Jns nannoit monenu CMO BBINOJIHUTE ciedyiouiue Imanst.

Al) cdopmynupoBats ycrogus (NPEANONOKEHUS | JIONMYIICHWsS), TP KOTOPBIX CIyYalHBIA Mpolecc,
MPOTEKAIOLIH B cucTeMe, OyaeT MapKOBCKHM;

A2) HapucoBaTbh MOOeb CUCTEMBI M IIPH HEOOXOJMMOCTH BBECTH 00O03HAUEHUS] MHTEHCUBHOCTEH IOCTYIUICHHUS U
00CITy)KMBaHHS 33BOK;

A3) BBIIIOTHUTE K0OUpogaHue MapKOBCKOTO Mpolecca,;

A4) HapHuCOBaTh pasmeyeHHblll epag nepexodos MapKoBCKOIo mpoiiecca;

AS5) BBITIUCATE cucmemy ypagHeHull sl OTIPEISIICHUSI CTAIIMOHAPHBIX BEPOSTHOCTEH COCTOSHHIA;

A6) chopMyupoBaTh ycro8ust, pyu KOTOPEIX MapKOBCKH Ipoliecc 00Ja1aeT 3proandeckuM CBOMCTBOM;

A7) mpuBectH ¢hopmynvl IS pacd€Ta uUepe3 BEPOSTHOCTH COCTOSHUN MapKOBCKOTO TMporiecca CISTYIONMNX
xapakTepuctuk (QynkuuonupoBanuss CMO: wHaepyska, 3azpysxa, cpednee uUcio pabomarowux npubopos,
K0 huyuenm npocmos cucmemvl, cpeonee YUCao 3as1680K 8 ouepedU U  cucmeme, eposIMHOCHL NOMepU 3as160K,
nPoU3800UMeNbHOCMb CUCEMbl, UHMEHCUBHOCTb NOMOKA NOMEPAHHbIX 3dA60K, CpeOHee 8pPeMs OHCUOAHUS U
npedvleanUsl 3a5180K @ CuCmeMe.



IIpuioxkenue 4

BapuanTsl 3anaHuii 11s1 J1Ia00OpaTOPHBIX padoT

JladopaTopHas padora Ne 1

«OcHoBHbIE onepaTopbl U komanasl CUM GPSS World»

3amaua 1. [{ns 3apannoit GPSS-monenu (1.1 —1.13):
1) HapucoBaTh U MOAPOOHO OMUCATH MOJETH HCCIEAYEMOH CHUCTEMBI C YKa3aHHEM BCEX CTPYKTYpPHO-
(YHKIIMOHAJIBHBIX M Harpy304HbIX [TAPaMETPOB, TAKUX KaK:

KOJIMUECTBO Y3JI0B U 00CITYKUBAIOUINX MPUOOPOB B y3JIax;
EMKOCTH HAKOITMTENECH;
BEPOSTHOCTH TIEpeaudl 3asiBOK MEXKTy Y3JIaMHU M 3aHATHUS TIPHOOPOB B y3I1aX;

BPEMCHHbIC HHTCPBAJIBI WM 3aKOHBI HMX PACHPCACICHHUA I BXOAAIIHWX IIOTOKOB 3as4ABOK U
HHHTGHBHOCTCﬁ O6CJ'Iy>KI/IBaHI/ISI 3a541BOK B HpI/I60an;

2) NOSICHUTD, KOr/ia (110 KaKOMY YCJIOBHIO) 3aBEPIIUTCS MOJIETUPOBAHUE;

3) ompenenuTh, HE MeEperpykeHa JM cuctemMa (C HEOOXOAMMBIMM OOOCHOBAaHHUSIMH, pacueTaMH MU
MOSICHEHUSIMM); €CIIM  CHUCTeMa IMeperpykeHa, TO NyTéM MHMHHMMAJIbHBIX M3MEHEHMH B MOJEIH
HE00X0AMMO N30aBUTHCS OT NEPErpy3KH;

4) paccunuTaTh CpeHEE YHCIIO 3asBOK, KOTOPBIE IIPOUIYT Yepe3 CUCTEMY 3a BPEMsI MOACIUPOBAHHUS.

GPSS-mopean 1.1:
GENERATE 20,10
SEIZE DIC
ADVANCE 10.5
RELEASE DIC
TERMINATE
GENERATE 100000
TERMINATE 1
START 10



GPSS-monean 1.2:

GENERATE 100000
TERMINATE 2

GENERATE (Exponential (30, 0, 20)
SEIZE ABC

ADVANCE (Uniform (10, 5, 25))
RELEASE ABC

TERMINATE

START 10

GPSS-mopeas 1.3:

GENERATE 10.5

QUEUE 1

SEIZE U_zel

DEPART 1

ADVANCE (Exponential (4, 2, 8))
RELEASE U_zel

TERMINATE 2

START 100000

GPSS-mopeans 1.4:

GENERATE (Exponential(5,4,10))
QUEUE door

SEIZE room

DEPART door

ADVANCE (Uniform(25,4,12))
RELEASE room

TERMINATE 2

START 1000000

GPSS-mopean 1.5:

GENERATE 100000

TERMINATE 1

GENERATE (Exponential (30,0,10)+Exponential (20,0,10))
SEIZE DIC_2

ADVANCE 15,10

RELEASE DIC_2

TERMINATE

START 20

GPSS-mopean 1.6:

GENERATE (Exponential(2,0,4.3))

SEIZE God_in

ADVANCE (((Exponential(1,0,14))#(RN50'L'100))+((Exponential(10,0,0.667))#(RN50'GE'100)))
RELEASE God_in

TERMINATE 1

GENERATE 10000

TERMINATE 2

START 2

GPSS-mopean 1.7:



Prog STORAGE 4

GENERATE (Exponential(11,0,5))
TEST L Q$ch_1,10,0tkaz
QUEUE ch_1

ENTER Prog

DEPART ch_1

ADVANCE (Exponential(21,0,20)+Exponential(31,0,20))
LEAVE Prog

TERMINATE 1

Otkaz TERMINATE 1

START 500000

GPSS-monean 1.8:
Met_ka STORAGE 4
GENERATE 100000
TERMINATE 5
GENERATE 4.3,1.3
Cer_1ENTER Met_ka
ADVANCE 0.5

LEAVE Met_ka
TRANSFER 750, ,Cer_2
TERMINATE

Cer 2 SEIZE 1
ADVANCE (Exponential(12,0,4))
RELEASE 1
TRANSFER ,Cer_1
START 20

GPSS-monean 1.9:

Prof_1 STORAGE 3

Prof_2 STORAGE 2

GENERATE (Exponential(15,0,10)+Exponential(25,0,10))
Path_1 ENTER Prof 2
ADVANCE (Exponential(35,0,50))
LEAVE Prof 2

TRANSFER 750,,Path_1

Path_2 ENTER Prof 1
ADVANCE (Uniform(45,10,40))
LEAVE Prof 1

TRANSFER .25, Path_1
TERMINATE 1

START 250000

GPSS-mopean 1.10:
KON STORAGE 5
GENERATE 4,3

Metr_1 SEIZE 1
ADVANCE 5.5
RELEASE 1

TRANSFER 0.50,,Metr_2
TERMINATE 1

Metr 2 ENTER KON



ADVANCE (Exponential(12,0,4))
LEAVE KON

TRANSFER ,Metr_1
GENERATE 400000
TERMINATE 2

START 10

GPSS-mopenn 1.11:

Mag STORAGE 2

GENERATE 10.5

kassa QUEUE Sto_1

ENTER Mag

DEPART Sto 1

ADVANCE 8,4

LEAVE Mag

TRANSFER 250,, dom

SEIZE Mts

ADVANCE (Exponential(3,0,2.5))
ADVANCE (Exponential(5,0,2.5))
RELEASE Mts

TRANSFER ,kassa

dom TERMINATE 2

START 30

GPSS-mopean 1.12:

GENERATE 4,4

QUEUE 1

SEIZE 1

DEPART 1

ADVANCE (Exponential(1,0,2.2))
RELEASE 1

TRANSFER 0.25, Noch, Doch
GENERATE (Exponential(12,2,10))
Noch QUEUE 2

SEIZE 1

DEPART 2

ADVANCE (Exponential(21,0,5))
RELEASE 1

Doch TERMINATE 2

START 100000

GPSS-mopean 1.13:

det STORAGE 3
GENERATE 10,5

men_1 SEIZE 10
ADVANCE 1.2
RELEASE 10
TRANSFER 800, ,men_2
TERMINATE 1

men_2 ENTER det



ADVANCE (Exponential(12,0,2))
LEAVE det

TRANSFER ,men_1
GENERATE 1000000
TERMINATE 2

START 10

3anava 2. J{is 3apannoit GPSS-monenu (2.1 — 2.5):

1) HapucoBaTh U OAPOOHO OMHUCATH MOJIEIb UCCIIEAYEMOM CUCTEMBI (C YKa3aHHEM BCEX IapaMeTpOB);
2) NOSICHUTD, KOr/ia (110 KaKOMY YCJIOBHIO) 3aBEPIIUTCS MOIETUPOBAHUE;

3) ompenenuTk, HE MEPErPyKEeHA JTH B cUCcTeMa (¢ HeOOXOIMMBIME 00OCHOBAHUSIMH, pacueTaMu U
MOSICHEHUSIMU ); €CJIM CUCTEMa Meperpy>kKeHa, To IMyTeM MUHUMAJIbHBIX U3MEHEHUHN B MOJIEIH
HE00X0IMMO U30aBUTHCS OT MEPETPY3KU;

GPSS-mopean 2.1:

GENERATE (Exponential(50,20,100))
Hot QUEUE 10

TRANSFER 0.75, Dok _1, Dok_2
Dok_1 SEIZE port

DEPART 10

ADVANCE (Uniform(5,20,100))
RELEASE port

TRANSFER 900, Kon, Hot

Dok _2 SEIZE rent

DEPART 10

ADVANCE (Exponential(10,0,50))
RELEASE rent

TRANSFER 200, Hot, Kon

Kon TERMINATE 2

START 10000

GPSS-mopean 2.2:
GENERATE (Uniform(2,2,12))
QUEUE Fix

SEIZE Resurs

DEPART Fix

ADVANCE 5.5,4.5

RELEASE Resurs

TRANSFER 750, Lot, Not
GENERATE 2.5

Lot QUEUE Hit

SEIZE Resurs

DEPART Hit

ADVANCE (Exponential(1,0,5)+ Exponential(1,0,5))
RELEASE Resurs

Not TERMINATE 1

START 200000

GPSS-mopeasn 2.3:
GENERATE 30,,,,2
QUEUE QUzel 1
SEIZE Uzel



DEPART QUzel 1

ADVANCE (Exponential(1,0,2.5)+Exponential(2,0,2.5)+Exponential(3,0,2.5))
RELEASE Uzel

TERMINATE 1

GENERATE 15,5.5

QUEUE QUzel_2

SEIZE Uzel

ADVANCE (Exponential(4,0,2.5)+Exponential(5,0,2.5)+Exponential(6,0,2.5))
DEPART QUzel 2

RELEASE Uzel

TERMINATE 1

START 300000

GPSS-mopeans 2.4:

GENERATE 2000000
TERMINATE 1

GENERATE 20,10,,,5

QUEUE qg_1

PREEMPT System

DEPART qg_1

ADVANCE (Exponential(1,0,5.5)+Exponential(2,0,5.5))
RETURN System

TERMINATE 1

GENERATE 20,5.5

QUEUE qq_2

SEIZE Komlex

ADVANCE (Exponential(4,0,12.5))
DEPART qg_2

RELEASE Komlex

TERMINATE 1

START 100000

GPSS-mopean 2.5:

*hhkkkhkhkkkhkhkhkkhhkhkkhhkhkkihhkhkkihhkhhhkhhhkhhhkhhhkhkhhkhkhhkhkkihkhkkihkhkihkikkihkhkkihhkkihhkikhhkhhhkiiikiiikkikx

Uzel_1 STORAGE 2

AEEE I A I I A A A A A A A A A AAAAAAAAAAAAAAAAAAAAAARR K
GENERATE (Exponential(10,0,100))

MMM _1 QUEUE Quzl k1

ENTER Uzel_1

DEPART QUz1 k1

ADVANCE 15,5

LEAVE Uzel 1

TRANSFER .8,,MMM_2

TERMINATE 1
*kkhkkkkhkkhkkikkkhkkhkkkikkhkkikkkhkkhkkikkhkkikkkhkkhkkikkhkkikkhkikkiikkkik
MMM _2 QUEUE QUz2 k1

SEIZE Uzel_2

DEPART QUz2 k1

ADVANCE (Exponential(50,0,20))

RELEASE Uzel 2

TRANSFER ,MMM _1

*hkhkkkhkhkkkhkhkkkhkhkhkkhhhkhhkkhkhkkhkhkkhkhhkhkhhkhhhkhkihkhiikiik

GENERATE (Exponential(10,0,50))



QUEUE QUz1 k2
ENTER Uzel_1
DEPART QUz1_k2
ADVANCE 10,5
LEAVE Uzel_1
TERMINATE 1

*hhkkkhkhkhkkhkhkhkkikhkhkkhhkhkkhhkhkkhhhkkhhhkkhkhhkkhhkkihhkkhkikkhiikiik

START 1000000

3anaua 3. J{na 3agannoit GPSS- mogenu (3.1 — 3.5):

1) HapucoBaTh U MOIPOOHO OMUCATH MOJICINIb HCCIICAYEMOM CHCTEMBI (C YKa3aHHEM BCeX IapaMeTpoB);
2) NOSICHUTD, KOr/ia (110 KaKOMY YCJIOBHIO) 3aBEPIIUTCS MOJIETUPOBAHUE;

3) NOSICHUTD, KaKasi TOTIOJTHATEIbHAS CTATUCTUKA (110 KaKHM XapaKTePUCTHUKAM U B KAKOM BHJIE) OyaeT
¢dbopMupOBaTHCA B MOJIETIH;

4) ompenenuTh, He Meperpy,eHa Jiu B cucreMa (C HeoOXOAMMBIMU O0OCHOBAaHUSIMH, pacieTaMy U
MOSICHEHUSIMH ); €CJIM CUCTEMa MePerpykeHa, TO MyTeM MUHUMAIIbHBIX U3MEHEHUHN B MOJIEIH
HE00X0MMO N30aBUTHCS OT NEPETrPY3KH;

5) OLIEHUTH CPEIHEE YMCIIO 3a1BOK, KOTOPbIE MPOUIYT Yepe3 CUCTEMY 3a BPEMS MOJEIUPOBAHHSL.

GPSS-mopeans 3.1:

Cabin STORAGE 4

Tw QTABLE 1,2,2,40
Tu 1 TABLE M1,50,4,40
Tu_2 TABLE M1,7,7,40
GENERATE (Exponential(1,0,20))
TEST L Q1,4,0tk_1
QUEUE 1

ENTER Cabin

DEPART 1

ADVANCE 50

LEAVE Cabin
TABULATE Tu_1
TERMINATE 1

Otk_1 TERMINATE 1
GENERATE 18,10

TEST L Q1,4,0tk_2
QUEUE 1

ENTER Cabin

DEPART 1

ADVANCE (Exponential(25,0,40))
LEAVE Cabin
TABULATE Tu_2
TERMINATE 1

Otk_2 TERMINATE 1
START 500000

GPSS-monenn 3.2:

Vagon STORAGE 4

T w QTABLE ch_1,15,15,10
T_u TABLE M1,30,30,10

*hkhkkkhkhkhkkhkhkkkhhkhkkhhhkhhkkkhhhkhihhkhkhhkkhkhhkhkhhkkhkiikiiikkik

GENERATE (Exponential(11,0,10))



TEST L Q$ch_1,10,0tkaz

QUEUE ch_1

ENTER Vagon

DEPART ch_1

ADVANCE (Exponential(21,0,20)+Exponential(31,0,20))
LEAVE Vagon

TABULATE T u

TERMINATE 1

Otkaz TERMINATE 1

START 1000000

GPSS-mopeann 3.3:

Uzel STORAGE 4

Tw_1 QTABLE 1,2,2,40
Tw_2 QTABLE 2,2,2,40
Tu_1 TABLE M1,50,4,40
Tu 2 TABLE M1,7,7,40
GENERATE (Exponential(1,0,20))
TEST L Q1,2,0tk_1
QUEUE 1

ENTER Uzel

DEPART 1

ADVANCE 50

LEAVE Uzel
TABULATE Tu_1
TERMINATE 1
GENERATE 18,10

TEST L Q2,2,0tk_2
QUEUE 2

ENTER Uzel

DEPART 2

ADVANCE (Exponential(25,0,40))
LEAVE Uzel
TABULATE Tu_2
TERMINATE 1

Otk_2 TERMINATE 1
START 500000

GPSS-mopenn 3.4:

Uz_1 STORAGE 2
Tw_1QTABLE 1,0,1,20

T _U TABLE M1,150,150,20
GENERATE (Uniform(10,20,100))
Muz_1 QUEUE 1

ENTER Uz 1

DEPART 1

ADVANCE 15,5

LEAVE Uz 1

TRANSFER .8,,Muz_2
TABULATET U
TERMINATE 1

Muz_2 SEIZE 2



ADVANCE (Exponential(50,10,20))
RELEASE 2

TRANSFER ,Muz_1

START 1000000

GPSS-mopean 3.5:

Zim_1 STORAGE 3
Tw_1 QTABLE 1,0,0.5,30
Tw_2 QTABLE 2,10,10,30
T_U TABLE M1,40,40,30
GENERATE ,,,5

Met_1 MARK

Met_3 QUEUE 1

ENTER Zim_1

DEPART 1

ADVANCE 25.5

LEAVE Zim_1
TRANSFER 800,,Met_2
TABULATET U
TRANSFER ,Met_1
Met_2 QUEUE 2

SEIZE 2

DEPART 2

ADVANCE (Exponential(50,0,20))
RELEASE 2

TRANSFER ,Met_3
GENERATE 10000000
TERMINATE 1

START 2

JladopaTopHas padora No 2
UMHUTAIIMOHHOE MOAEJIUPOBAHUE B GPSS World

Lenv pabomul: aHaTN3 PE3yabTATOB UMUTAIIMOHHOTO MojenupoBanus B CMO.
MeToauyeckne peKoMeHIalMU K J1a00paTOPHOii padoTe

N3yunTe 0CHOBHI THUCKPETHO-cOOBITHIHOTO MoaenupoBanuss CMO. TIpoBenuTe MonenupoBaHue
OJTHOKaHANbHBIX M MHOrokaHaJbHBIX CMO. OcHOBHBIE XapaKTEpUCTUKU pabOThl OJHOKAHAIBHOW H
MHorokaHanbHoi CMO. IlpoBeante MopenupoBaHHE HENPEPBIBHBIX ClydyalHbBIX BenuuuH. IIpoBenure
MOJIETMPOBAHUE IKCIIOHEHIINAIBHOIO U HOPMAJIBHOTO paclpeeeHus cilydaiiHoi BennuuHbl. [IpoBeaure
MOJICIMPOBAaHNE BEPOATHOCTHBIX (QyHKIUI pacnpenenenus B GPSS/W. Ompenenute QyHkuuu B
GPSS/W. Ucnonesyiite ¢pynkuuto B 610kax GENERATE u ADVANCE. IIpoBepbTe MOJenupoBaHHe
OJTHOKAHAJIIBHBIX M MHO-TOKaHaJIbHBIX ycTpoHcTB cpenctBamu s3bika GPSS/W. bnoku SEIZE un



RELEASE, ENTER u LEAVE. Ilapamerpsl Tpan3akTta. M3MmeHHTEe 3HAYeHHS NapamMeTpoB — OJIOK
ASSIGN. O3nakombtech ¢ pabotoit onepatopa GPSS/W TRANSFER. BriOepute HE0OX0AUMBIN pEKUM
paboter omeparopa TRANSFER nns moctpoenwmst Bamieir monenu. CoOepute JaHHBIE CTAaTUCTHKU 00
oxunanun — 610ku QUEUE u DEPART. OcymectBute cO0p cTaHAApPTHOM CTaTUCTHUKH MO MpuOOpam
(oAHOKaHAIBHBIM YCTPOICTBaM), OUEpE/sIM U MHOTOKAHAIBHBIM YCTPOHCTBAM.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

1. HeGompmioi mpoaoBOILCTBEHHBIH Mara3uH COCTOMT M3 3-X TMPHJIABKOB M OJHOM Kacchl Ha
BBIXOJIe M3 MarasuHa. [lokymarenu NpUXOmiT B Mara3uH, BXOJHOM TOTOK HMMEET ITyaCCOHOBCKHM
XapakTep, MPUYEM CpeHEee 3HAUYC€HHE WHTEpBaja IMPHUXOJa COCTaBIsAeT a CeKyHI. Boiias B marasuH,
KaX/IbIl MOKynaTeab OepeT KOP3WHKY M MOXKET OOOWTH OIMH WJIM HECKOJIBKO MPUIABKOB, OTOMpas
npoayKThl. BeposTHOCTh 00X0/1a KOHKpeTHOTrO npuiaBka b. Bpems, TpeOdyemoe i 06xo1a npuiiaBka C,
Y YKCIIO0 TIOKYIIOK, BEIOpaHHbIX y mpuiaBka d. [Tocie Toro kak ToBap oToOpaH, MOKyIaTelb CTAHOBUTCS B
KOHEI[ o4epen K Kacce. YK€ CTOsl B Oo4Yepe/H, MOKYIMaTelb MOXKET 3aXOTETh ClielaTh €lle € MOKYNKH.
Bpemsi o6cnykuBaHus MOKyHaTenss B Kacce MPOMOPIMOHANBHO YHCIY CIETaHHBIX MOKYIOK, Ha OJHY
nokynky yxoaut f cekyHmel mpoBepku. Ilocie oriaThl MPOMYKTOB MOKYMATEIb OCTABISCT KOP3UHKY H
YXOJIUT.

[TocTpoiiTe MoOzENb, OMUCHIBAIOIIYIO IPOILIECC IMOKYMOK B MPOJOBOJLCTBEHHOM MarasuHe.
[IpoBeaute MoaenupoBanue §-4acoBOro padbouyero JHS U ONPEACIUTEe Harpy3Ky Kaccupa u
MaKCUMaJIbHYIO JUIMHY O4YepeIu TMepes Kaccoil. 3Has, 4TO YMCIO0 KOP3MHOK HE OTPAHMYEHO, ONPEACIIUTE
MaKCUMaJIbHOE YHCIIO KOP3WHOK, HAXOJSIIMXCA Yy TMOKyHaTesled OJHOBpeMeHHO. BapuaHThl 3amaHuit
MIPUBE/ICHBI B TA0IHUIIE:

Ne Bapuanra a b c d e f
1 75 0,75  12+60 3+1 2+1 3
2 78 0,80 12440 442 3+l 4
3 80 0,85 13£50 3+2 2+1 5)
4 85 0,70 145+45 4+1 3+1 3
5 70 0,77  125+35 542 2+1 4
6 75 0,85 120440 4+1 2+1 5)
7 78 0,70  130+50 542 3+l 3
8 80 0,77 125435 3+1 2+1 4
9 85 0,75 120+£60 4+2 3+1 5
10 70 0,80  145+45 322 2+1 3

2. UndopmanmoHHBIN HEHTP pacnoiaraeT 3 cTelllakaMu ¢ pa3InyHON JUTepaTypoi (KHUTaMH,
Opomtopamu, JoKyMeHTanuel u 1.4.). [Ipuxoa nmoceruteneil UMeeT SKCIIOHEHIMAIbHBINA XapakTep ¢
MHTEPBAJIOM a MUHYT. KaXKplil MoceTuTenb MOXKET OOOWTH OJIMH MJIM HECKOJIBKO CTeJUIaXKel, oToupas
HEOOXOMMYI0 €My JINTepaTypy. BeposTHOCTh 00X0/1a KOHKPETHOTO cTeiutaxa b, Bpems, Tpedyemoe
1Sl ero obxoja C, YMCIO OTOOPAaHHOM JHMTEpaTyphl y JaHHOTO creruiaxka 0. Ha BbIxone mpoucxoaut
peructpanusi BBHIOpaHHOH moceTuTeneM JuTepaTypbl. OHa NPONOPLUOHANIbHA YHCIY BBIOpaHHON
JUTEpaTyphl U COCTaBIsET e ceK. Ha | kuury. [Ipu oxumaHuu cBoed ouepeay perucTpauuu 0o
MOCETUTENIh MOXET Mojao0path emie f mHTepecyromux ero Opomrop. Bpems o0xoma cremmaxed u
KOJMYECTBO OTOOpaHHOM JdHUTEepaTypbl MOAYUHEHbl pPAaBHOMEPHOMY 3aKOHY pacHpeleeHHUs.
[TocTpotiTe MoIeh, OMUCHIBAIONTYIO TAHHBIN MPOIIECC TIPH 6-4aCOBOM pEKUME PAaOOTHI U ONIPEIEIINUTE



MaKCUMaJbHYIO JJIMHY OYepenu [UIsl PEeTUCTPallid, Harpy3Ky perucrparopa ¥ MaKCUMallbHOE
KOJIMYECTBO MOCETUTENEH, HAXOIAIINXCS B MH()OPMAITMOHHOM IIEHTPE OTHOBPEMEHHO.

Ne Bapuanra a b c d e f

1 60 0,65 125+60 4+1 10 2+1
2 65 0,60  130+40 32 15 3£1
3 70 0,70  140+40 442 20 2+1
4 80 0,75 155435 3+1 25 3£1
5 90 0,80 135435 542 30 2+1
6 70 0,60 125+60 4+1 10 3+1
7 80 0,70 130+40 3+£2 15 2+1
8 90 0,75 140+40 3+1 20 3+1
9 60 0,80 155435 5+2 25 2+1

=
o

65 0,65 135£35 4+2 30 3+1

JdonmosiHUTEIbHBIE 3aIaHUSA K J1a00paTOpHOii padoTe
Hcnonp3yst CTaTUCTUKY BaIIeT0 WHAUBUIYATBHOTO 33aJaHUS:
1. Iloacuuraiite, Kakas 4YacThb MOKyHaTene (MOCETUTENe) caenana TMOKYNKHA y TEpPBOTO
npuiaBKa (BbIOpaia KHUTH Y TIEPBOTO CTEIUIaXKa);
2. BemonauTe 1. 1 7yt BTOPOTO IpHIIaBKa (CTEIUIaxa);
3. IloxcumraiiTe, CKONBKO MOKyMaTenel (moceTurenell) HaXOAWJIOCh y TEPBOTO, BTOPOTO H
TPETHEro MPUIABKOB (CTEIIAXkeH ) COOTBETCTBEHHO B MOMEHT 3aBEPIICHHS MOJCIUPOBAHHUS.

JlaGopaTopHas pagora Ne3
HNmuTtanuonnoe MoaejupoBanue B cpeae AnyLogic.

I'pynnoBrbie TBOpYeckue 3agaHus (IPOEKTHI):
3aoanue MNel. B OGanxoBckuii oduc obpamarorcs kiaueHThl. Oduc mnpexacrasiaser co0oit
aBTOMAaTH3MPOBAHHBIM IMyHKT OOCITY>KHUBaHHs, B KOTOPOM YCTaHOBIIEH OaHkoMaT. KiIMeHT MOXeT CHAThH
JIEHBI'H B OaHKOMAaTe, TUOO TOJIYYUTh KOHCYJIBTAIMIO Y paOOTHUKOB Oanka. [lepBwIif kaHam — ouepenb
KJIMEHTOB K OaHKOMaTy, a BTOpOH KaHal — odepelb K KOHCylbTaHTaM (wiM kaccupam). KommuectBo
KOHCYJIbTAaHTOB paBHO 4eThIpeM. baHkoMmar oOCITy)KHBAaeT OJHOBPEMEHHO OJHOTO KiMeHTa. KIimeHTHI
npuOBIBAlOT C MHTEHCUBHOCThIO A=0,87. OmHOBpeMeHHO B oduce MOXKeT HaxoAuTbcs He Ooiee 15
KIMEeHTOB. VIHTepBan BpeMeHn paboThl OaHKOMAaTa MOAYMHSIETCS TPEYroJIbHOMY 3aKOHY PacIpeleIeHus C
napamerpamu xmin=0.5, xmax=1,3 npeanouTuTeabHOe 3HauUeHHE 1.
3amanus: a) [locTpoiite THUCTOrpamMMy pachpenesieHusi BPEeMEHH B TOYKE OOCITY)XHBAaHUS KIMEHTOB
6ankomarom. 0) IlocTpoiiTe rHcTOrpaMMy paclpeieieHuss BpeMEeHH OOCIy)XMBaHUS KJIMEHTOB




KOHCYJTbTaHTaMH OaHKa. B) YBEIWYbTE B MOJICIHM YHCIO KOHCYIBTAHTOB A0 TISTH, NPOTECTUPYUTE
CO3JIaHHYIO MOJIETh. (2)

3aoanue 2. I3mMenunTe npaBuiia pacrnpeesieHus: KIMEHTOB MEX/1y KaHajgaMu oOCITyXKUBaHUS B 3a0anuu [
anemeHToM SelectOutput. Breibepute Ha Brianke «OCHOBHBIE» pexuM THepekimtoueHus «llpu
BBITIOJIHCHUM YCIIOBUs». B KauecTBe ycioBus 3amaiite queue.size()<l5, rae 15 makcumanbHas ajiMHa
ouepeny, a size() MeToJ], KOTOPBIH BO3BpAIAeT TEKYIIUH pasMep Ouepeu.

[ToctaBbTe SKCHEPUMEHT Ul OIpeAeTeHHs] 3HaYeHHs] MHTEHCUBHOCTH BXOJIHOTO IOTOKAa 3asiBOK, IPH
KOTOPOM CHCTEMa COXpaHseT paboToCmocOoOHOCTh. [[1si M3MEHEHHUsST UHTCHCHUBHOCTH A B JUAIa30HE OT
[0.1...3] co3maiiTe mHTEpdEHC PKCIEpUMEHTa C MOMOIIBI0 Moia3yHKa. OOecrieubTe NpeaBapUTEIbHbBIN
MIPOCMOTP BBIOPAHHOTO 3HAYCHUS A. (2)

3aoanue Ne3. B cucremy NOCTYyNaroT 3asBKUA — Tele()OHHBIE BHI30BBI C MHTEPBAIOM BPEMEHH MEXKIY
BBI30BAMH, KOTODPBIII COOTBETCTBYET IKCIOHEHIMAIbHOMY 3aKOHY PACHpEeAESCHHUs C MHTEHCHUBHOCTbHIO
A=1.5.

3asBKM 00CIIyKUBAIOTCs B npoueccope. OOcayKuBaHUE 3asBKU BBIIIOJIHIETCS ¢ HHTEHCUBHOCTBIO P=0.5.
[Tpu oOcimy>XxHBaHUM BBI30BA HCIONIB3YyeTcss N KaHAIOB TelaeQOHHOU ceTH. Ynciio kaHajioB Tene(OoHHOH
cta”uu usMmensercs ot 1 go 100.

[Toctpoiite Moaens oOCITyKMBaHUS Tele(OHHBIX BBI30BOB B COOTBETCTBUH C ONMCaHWEM. Buj moaenu
MOKa3aH Ha pucyHke 3.1.

& Q
z

service
selectOutput sink

source = Eg !

lambda

(&)
3
©

sinkl

L s resourcePeol :

Puc.3.1. Cuctema obenyXMeaHuA BLIZOBOB

[Tapametpel mogenu: N - uncio KaHaIOB — TUHUNA CBsI3M, lambda (A) — NHTEHCUBHOCTb NMPHUXO0/1A 3asIBOK,
mu (1) — THTEHCUBHOCTH 0OCTY)KMBaHUS 3asBOK B IPOIIECCOpe — Service.
[Tapametp N nosmken ObITh 1ie0r0 THIA INt. (2)

3aoanue Ne4 (Cucrema MaccoBOro oOGCaykKMBaHUsi ¢ oOTka3zamm). [locTpouTh MoOJENb
aBTO3alpaBOYHOM cTaHUMU. [Ipu mocTpoeHMM MOJENM CYUTaTh, YTO AaBTO3ANpPaBOYHAsl CTAaHIUS
IpeacTaBisieT co00i OAHOKaHAIBHYI0 cucTteMy MaccoBoro oociyxuBanus (CMO). IToctpoiite CMO B
COOTBETCTBUM C pucyHkoM 3.14. Dnement Sink2 csokute ¢ moprom P, a smement Sinkl ¢ moptom T
ouepeu.

sink2

@ larbda
& mu
@ oy

source

queus

Pwuc.3.14. Mopens CMO
3asBKM — aBTOMOOWJIM MOCTYMAOT B CHCTEMY IO BPEMEHH MEXIy MpHOBITHSIMHU. 3MeHeHne BpeMeHH
COOTBETCTBYET SKCIIOHEHIIMAILHOMY 3aKOHY paclpe/elieHusi ¢ MHTEHCUBHOCTBIO A (lambda), paBuoii 0.5.
JInst 3ajaHust BpEMEHHU HCTIONb3yiTe BcTpoeHHY0 (yHkiuio AnyLogic exponential (lambda).



Bmectumocts ouepenu N paBHa 10 aBToMOOMISIM. 3asBKM MOTYT MOKUIATh OYEpelb MO HCTEUCHUHU
TaiimayTta depe3 mopt T. 3HaueHue Taiimayta paBHO 20. 3asBKH MOTYT OBITH BBITECHEHBI U3 OYEpEiH,
€CIT B 04epe/lb MPUXOAUT 3asiBKa C OOJIBIINM IPUOPUTETOM depe3 mopt P.

[IpropuTeT 3asBOK I€JI0€ YHUCII0, KOTOPOE BHIOMpPAETCsl B MOJENH CIIy4aiiHO U3 quana3ona ot 1 no 5. s
NOJyYeHHsT Koja TpUOpHUTeTa wHcnonb3yire ¢(yHkuuioo AnyLogic uniform, koropas Bo3Bpamaer
PaBHOMEPHO pacIpeIeieHHOe YKCI0 B 3aaanHoM auamnasone: (int)uniform(l,5).

Tak kak ¢pyHKIus Bo3Bparaet pesynsrar Tuna double, ero Hy:xHO peoOpa3oBaTh K THILy iNt ¢ MOMOIIBIO
omepainuMy TnpuBefcHUs TUMoB Java (type), 3mech type — TpeOyeMoil pe3ydbTHPYIOIIUN THII
npeoOpa3oBaHusl.

ITporieccop obcmykuBanus (OeH30K0M0HKA) delay BeimonmHseT 0O0pabOTKy 3asBKH C SBHO 3aJaHHBIM
BPEMEHHBIM HHTEPBAJIOM, KOTOPBIA MOJUUHSETCS HKCIHOHEHIMATbHOMY 3aKOHY paclpeeieHusl.
HNHTeHCcHBHOCTH paboTHI IIporieccopa u (mu) paBaa 0.25.

Hacrpoiite sxciepumMeHT MOIEmu:

MonenbHOe BpeMsi U3MEPSIETCS B MUHYTaX.

Koneunoe Bpems MopenupoBanus 500 MUHYT.

Pexxum BhINONHEHUS TTPE3EeHTAIIMH paBeH 32 eTMHUIAM.

A) Cozpnaiite unrepdeiic 1yist SKCIepuMeHTa, Tak Kak 3TO MOKa3aHo Ha pucyHke 3.15.
ISSLSMO1

C‘???p ARUYa HAcMPOoexr IKCnepuMeHma

I FANYCTHTE MOAENE M OTKPEITE NPESEHTALYIO0 Knacca Main

HavanbHoe sHavyeHHe ovepeaun:

Puc.3.15. UHTepdeic skenepumMeHTa

WuTepdeiic mo3BoisieT U3MEHSTh ¢ TOMOIIbIO TEKCTOBOTO NoJisi eMKocTh ouepean CMO - gN. B kauectse
HayaJIbHOTO 3HAYCHMsI IPUMUTE JUIMHY paBHYI0 10 3asBKam.

BrinosiHuTe 3ammyck Moaenu.

Buecure nzmenenus B mojens. (1)

Ompenenure B MPOIEHTAX:

b) nosnto BeITECHEHHBIX 3asBOK - aBTOMOOMIIEH uepe3 nopt P ouepenu;(1)

B) nomo 3asBok - aBToMoOuinet nokuHyBmMX CMO He noxaaBIIMXCsl 0OCTYXUBAaHUS (BBITECHEHHBIX
yepe3 nopt T ouepenn); (1)

I') monto oGpaboTaHHbIX 3asBOK - aBTOMoOMIeH. (1) (MToro 4)

3aoanue Ne5 (Pazpadorka aByxkanajabHoit CMO). [lononaute mogaens CMO, co3nannyto B 3aaaHuu 4
BTOPBIM KaHAJIOM, JIUISl OOCITY>)KHBaHHSI 3asIBOK, BBITSCHEHHBIX M3 OYEPEIN COTJIACHO MPUOPHUTETY.
[MpuanumuansHas cxema CMO noka3zaHa Ha pUCYHKE:

BuitecHerme no  gN-gK p

NPUOPUTETY .
A : u

——» @

BeiTecHenue no
BpEMEHN

EMKocTh 0o4yepenn BTOPOro KaHaljla BBIYHUCISIETCs TTo opMmydie: N=gN-gK,



3necs qN — emKocTh ouepenu TiaBHoro kanana CMO, a qK — ko3¢p¢uimeHt, u3MeHsIomuiics B
npenenax ot 1 go 10.

ISSLSMO1

Cmpannna kacmpoex SkenepumMerma

I SENYCTUTE MORENE M OTKRLITE MPE3EHTALMIN KNacca kMain

HavanbHoe sHaveHWe ovepean:

Macwra6HeIi koadhrLeHT oyepean 2ro kavana: 1

0
Coznaiite skcriepuMeHT ¢ mHTepdeiicom, st 3amanus 3HadeHuss qN ouepenu u K. Jlnsa 3amanus qN

PICHOJIB3yI>iT€ TCEKCTOBOC I10JIC, a AJId 3adaHus qK QJICMCHT «6CI‘YHOK» C HAYAJIbHBIM 3HAYCHUCM pPaBHbBIM
1.(2)

3aoanue Ne6 (Mopeab TtpexkanaiabHoii CMO). Paspaboraiite momens TtpexkaHanbHoit CMO
3arpaBOYHOM craHiMU. Ha BXOJ CHCTEMBI MOCTYIAeT MOTOK 3assBOK-aBTOMOOWIJIEH ¢ MHTEHCHBHOCTBHIO
A=0.67 u MHTEpBaJIOM BPEMEHHU, KOTOPBII OMUCHIBACTCS IKCHOHEHIIUAIHHBIM 3aKOHOM paclpeeeHus.
KommyTarop pacnpezernser 3asiBKU 110 KaHajiaM 00ciyKuBaHus - 6eH30Kko0HKaM. Kanan o0ciyxuBaHus
cocTouT U3 Hakomuteds eMkocThio K=20 u mporeccopa oOciyxuBaHus (KOJOHKH), pabOTaroIiero ¢
WHTEHCUBHOCTBIO [=0.25. EMKOCTh KaXI0r0 HAKOMUTENII W HHTCHCHBHOCTH PAaOOTHI IPOIECCOPOB
onuHaKoBble. Pacmpenenenue BpeMeHH O0OpaOOTKH 3asgBKM OSKCIOHEHIMAIbHOE. 3asgBKH MOTYT
BBITECHSATHCS M3 HAKOIUTEJCH MPU UCTEUEHUHU TaiiMayTa paBHoro 20.

BuiTecHeHue no
K BpeMeHn

BuitecHexue no
2 T BpemeHn

BuitecHerue no
[ BpemMeHi

Puc.3.23. Cxema TpexkaHanbHoin CMO

Anroput™ paboTbl KOMMYTaTOpPA:

1. IIpenmnosnaraercs, 4To B KaKOM JIMOO HAKOIUTENE BCEr/1a €CTh, XOTS Obl OJHO CBOOOHOE MECTO.

2. CHayana omnpenensercs 3arpy3ka HaKOIUTENs MepBOro KaHajla, eClii B HAKOIUTeNe €CThb CBOOOAHOE
MECTO, TO 3asiBKa MIOMEIAETCSI B HAKOITUTEb.

3. Eciu B HakomuTene HET CBOOOJHBIX, TO IpPOBEpseTCS HaJuuue CBOOOJHOTO MecTa B HaKOIUTEINe
BTOpOTO KaHaia

4. Ecnu OH 3aHT, TO 3asBKa MOCTYNAeT B HAKOIUTEIb TPEThEro KaHaa.

MeTtoanyeckue yKazaHus

Jlnist TOCTpOEHUsT KOMMYTaTOpa UCIONb3yiTe ABa aneMeHTa selecOutput u3 nanutpsl Enterprise Library.
DJeMEeHTHI IOJDKHBI CpadaThIBaTh 10 YCIOBUIO. Y CIIOBHE JOJKHO MPOBEPSTH HATMYHE CBOOOTHBIX MECT B
ouepenu KaHamna. J{Js omnpeneneHust TEKYIEro pasmMepa ouepea UCIob3yiiTe ee MeTo size(), KOTOpbIi
BO3Bpamaet pe3ynbTaT Trna double. (2)

3aoanue Ne7 (Mopgeab TtpexkaHaabHoii CMO 6e3 ouepeneii). TpeOyercs paspaboraTe MOENb
aBTO3aIIPaBKH C OOIIEH oyepenblo, KOTOpask COOTBETCTBYET MPUHIMIUAIBHON cXeme, MOKa3aHHOH Ha
pucyske 3.25:



Puc.3.25. Cxema TpexkaHanbHo CMO ©e3 HakonuTens

B Taxoii cucreme 3asBKH - aBTOMOOWIN Cpa3y MOCTYHAIOT B MpOIecCOp 00CTyKUBaHUS - OEH30KOIOHKY.
[Tporeccop oOCTy)XKHMBaHUS MOXET MPUHATH OHOBpeMeHHO (K 3asiBoK. IHTEHCHBHOCTH OOCITY>KHBAHUS
3asiBOK  MPOLIECCOPOM  paBHA |, pacOpeleieHHe BPEMEHU  OOCIY)XMBAHHS  COOTBETCTBYET
AKCIIOHEHIIMAJIbBHOMY 3aKOHY.

AnroputMm paboTel KOMMyTaTopa 3asBoK K cooTBeTcTByeT anroputmy paboThl KOMMYyTaTopa MOJIENU
3a0anus 3.

[Toctpotite moxens st A=0.05, p=0.02. 3asBKku NMpeObIBAIOT B CUCTEMY B TCUECHHWE MHTEPBAIa BPEMECHH,
W3MEHEHUE KOTOPOTO COOTBETCTBYET OJKCIIOHEHIIMATLHOMY 3aKOHY pacrpezenenus. 3Hauenue (K
npumuTe paBHbIM 10.

Ompenenure 3arpy3Ky B NPOLEHTAX KaxAOro Impoleccopa CUCTEMbl. Pe3ynbrar MojenupoBaHUs
BBIBEJIUTE B BUJE IMPE3CHTAIMH, MOKAa3aHHON Ha pucyHke 3.26. 3arpy3Ky IpOIECCOPOB BBIBEIUTE C
MIOMOIIBIO CTOJOMKOBBIX AuarpaMM. [lopsiok mpoxokIeHust 3asiBOK 4epe3 MPOIECCOp MOKAXKHUTE B BUJIE
TPACKTOPUU UX ABUKCHHUS.

W Mepeas Kononka; 21,429

20

10 \

BTOpan Kononka: 35,714

- —\_
= Tpeton Konowka: 14,286

J —

Pue.3.26. MpeseHTaums Mmogenn CMO 6es ouepeneit

Co3naiite oTAeNbHBIE 00JACTH TPOCMOTpA ISl Tpe3eHTanuu Mojenu u moaenun CMO.
[TapameTpsl SKCHIEpUMEHTA MOJIEIH:

MopensHOE BpeMst U3MEPSETCS] B MUHYTaX.

Koneunoe Bpems Mmoaenuposanus 500 MUHYT.

Pexxum BhITIOTHEHUS Tpe3eHTaluu paBeH 32 equHuiaM. (3)

3aoanue Ne§ PazpaboTka UMUTAITMOHHOW MOJIETH MPOCTOW TMHAMUYECKOW CUCTEMBI (Ha pUMepe
napoHarpeBaTelibHOW ycTaHOBKH) (Ha AnyLogic).

3aoanue Ne9 PazpaboTka MOJAEIM MacCOBOTO OOCIYKMBaHHUS NOKyHareied Ha mpuMepe HeOOJIbIIOro
Mara3uHa JeTCKHX ToBapoB (Ha AnyLogic).

3aoanue Nel() Pa3paboTka MyJIbTHAareHTHOM MOJENIM MOBEACHHUS ABYX-TpeX Ipyln HoTrpedurteneil Ha
YCIIOBHOM pBIHKE TOBapoB u yciyr (Ha AnyLogic).

3aoanue Nell PazpaboTka MyNbTHAreHTHOW MOJETH TOBEACHUS ABYX-TPEX KOHKYPHPYIOIIUX
MPOM3BOUTENICH Ha YCIIOBHOM PBIHKE TOBapoB U yciyr (Ha AnyLogic).






Ipuioxkenue S

Bomnpoc 1
[To kakoMy 3aKOHY PaCIPE/IEIICHbI CIyYaiHbIe BETUYUHBI JUTUTEIBHOCTH 00CTy)uBaHwMsI 3asiBOK B PCeMO?
BriGepuTe ouH OTBET:
i N
a. DKCMIOHEHIINATBHBIN

b. paBHOMEpHBII

C. TEOMETPUYECKUIA
Bonpoc 2
B ognokanansayro CMO noctynarot 2 kiacca 3asBoK ¢ HHTeHCUBHOCTIME 0,1 u 0,2 3asBOK B CEKYH/Y.
JUTMTENBHOCTh UX 00CITYKUBaHMSI COOTBETCTBEHHO 2 U 3 ceKyH bl CpeiHee BpeMsl O)KUIaHUS 3aIBOK MTPH
rcrnons30BaHnu oocmyxuBanus bII - 5 cek. [locie BBemeHNS MPHOPUTETOB CpeAHEE BPEMSI OXKHJAHIS 3asIBOK 1-T0
KJIacca CTajo paBHO 2 ceKyHAaM. YeMy paBHO cpeaHee BpeMs 0KHAaHUs 3asBOK 2-To Kiiacca?
BriGepuTe ouH OTBET:

a. 9 cek.
b. 6 cek.

C. 5 cek.
Bompoc 3
3aman (pparMeHT MpOrpamMMBl:

GENERATE 20,10
SEIZE DIC
ADVANCE 10,5
RELASE DIC
TERMINATE
GENERATE
TERMINATE 1
START 10

Kakoii motok 00pa3yroT 3asBku?
Bri6epute oaH OTBET:
{e .
a. paBHOMEPHO pacIpeIelIeHHbIH TOTOK

b. mpocteiimmii OTOK CO CpeAHMM MHTEPBAIOM MEXIY 3asBKaMH 5

C. I€TepMUHUPOBAHHBIN
Bomnpoc 4
Bri6epute ocHoBHBIE 3eMeHTsl CeMO:
Bri6epute onuH OTBET:

a. y3eJ, UCTOYHHK, P00
b. y37161 M UCTOUHUKH

C. 3asBKa, IpuoOp, y3ei
Bompoc 5
Ecmu B xome mporpammsl GPSS nBa paza npucyrctByet cioBo GENERATE, o gwem 310 ToBOpHUT?
Bri6epute oauH OTBET:

. aBTOp MPOrpaMMbl JOMYCTHII TIIYIYIO OLINOKY

b. B Mopenupyemoii cucreme opMupyeTcs JBa MOTOKA 3asBOK



.
¢. GENERATE - 310 aHajor JOTHYeCKHX CKOOOK, MOYKHO CTaBUTh CKOJIBKO YTOIHO

Bomnpoc 6
Kak ompesensiercst INIOTHOCTh Paclpe/IeICHHMS:
Bri6epute oguH OTBET:

a. KaK rmepBooOpazHasi oT (YyHKLIUH pacrpeeIeHHsI
b. kak npou3BoaHAs OT QYHKIMU pacipeaeIeHHs

C. KaKk MaKCUMYM (DYHKITHH PaclpeIeICHHS
Bompoc 7
Oproanueckoe cBoicTBo CII - 3T0:
Bri6epute oauH OTBET:

8. €CJIM BEPOSITHOCTU COCTOSIHUN CUCTEMBI CTPEMSATCS K Ha4albHBIM BEPOSITHOCTSIM, KOTOPBIE 3aBUCST OT
MPOMEKYTKA MPOIIEAIIETO BPEMEHU

b. ecnu BeposITHOCTH COCTOSIHUI CHCTEMBI HE CTPEMSTCS K PEIeIbHBIM 3HAYCHHSIM, 3aBUCSIINX OT
HayYaJIbHBIX BEPOATHOCTEH U OT IPOMEXYTKOB BPEMEHH
« C. €CJIM BEPOSITHOCTH COCTOSIHUM CUCTEMBI CTPEMSITCS K MPEIEIbHBIM 3HAUYCHUSIM, HE 3aBUCSAIIIUM OT
HayaJIbHBIX BEPOSTHOCTEN U OT IPOMEXKYTKA BPEMEHHU
Bomnpoc 8
Kak o6o3nauaercs TpexkananbHas CMO ¢ HakomUTeeM HeOTpaHHYEHHOH EMKOCTH, B KOTOPYIO ITOCTYIIAeT
OIHOPOIHBIN MOTOK 3aBOK C PABHOMEPHBIM PACHPEAEICHUEM U ATUTEIbHOCTHI0 00CTYKUBaHUS 3asBOK,
paclpeesieHHOH 110 3aKOHY OpJIaHra.
Bri6epute onuH OTBET:

-

a. E/U/3
® b UEs
“ ¢ cien
© 4. mien
Bomnpoc 9

C kakoro orneparopa HaunHaeTcs TeKcT mporpammsl B GPSS?
BriOepute onuH OTBET:

a. Begin
b. Include

c. Generate
Bomnpoc 10
W3BecTHBI BEpOSTHOCTH COCTOSIHUN Tpexy3noBoi 3CeMO:
P(2,0,0)=0,1; P(1,1,0)=0,05; P(0,2,0)=0,4; P(1,0,1)=0,05; P(0,1,1)=0,3; P(0,0,2)=0,1. Onpeaenuts
npousBouTenbHOCTE 3CeMO, ecnu koadduimeHt nepenadn 3-ro ysia (YeThpeXKaHATBLHOTO) PABEH 2, a CPETHSS
JUTMTENILHOCTD OOCITYKHUBaHUS 3asiBOK B 3ToM y3ie 0,1 cek.
Bribepute oauH OTBET:

a. 5 cek.
b. 2,5 cek.

C. 4 cex.
Bomnpoc 11
B tpexkanansayto CMO nocTymnaeT NpocTeHIINi OTOK 3asBOK CO CPEHUM MHTEPBAJIOM MEXTy COCETHUMMU
3asBKaMu | MHH, IPHYEM KaXK/1asi TPEThA 3asiBKa HAIIPABISIETCS] K TpeTheMy pubopy. Uemy paBHa HHTEHCHBHOCTD



II0TOKa K TpeTheMy mproopy (B cexyHmax *). Uemy paBeH kod(G(HIHCHT BAPHALIN HHTEPBATIOB MEXLY 3asBKAMH
MIOTOKA K TPEeThbeMy Iproopy?
BriGepuTe ouH OTBET:

{

a.0,001: 0,58
© b.01:075
® ¢ 0,0056: 058
Bomnpoc 12

HenpepsiBHast cinydyaiiHas BEIUYUHA - 3TO:
BriGepuTe ouH OTBET:
v N

a. cimydaiiHast BETUYHMHA, KOTOPAsk MOXKET MMPUHUMATH JII00bIe 3HAYSHHS U3 3aJAHHOTO TIPOMEKYTKA

- .
b. CllydanHas BE€JIMYHMHA, KOTOpas MPUHHUMACT TOJILKO OTACIILHBIC APYT OT Apyra 3HA4Y€HUA, KOTOPBIC MOXKXHO

MIPOHYMEPOBaTh

C. HET MPaBWIBHOTO OTBETA
Bonpoc 13
Jns nuckpeTHoM ciy4ailHOM BETUYUHBI X

X|4/|6|8]10

P |PL P2 P3| P4

(YHKIHUS pacTipesieIeHUs] UMeeT BUL:

0 npux <4
P mpud4<x<6
F(x)=490,42 nmpub<x<38
0,77 mpu8 < x <10
0 npux > 10

Torna 3Hauenne mapametpa P Moxer ObITh paBHO:
BriOepute onuH OTBET:

® 2019
b. 0,54

c.0,89
Bonpoc 14
VHTEeHCUBHOCTB MOCTYIUIEHNUS 3asBOK B Tpexy3noByro PCeMO paBHa 2 3asBku B ceKyHIy. CpelHee YncIio 3asBOK
B y31ax CeMO cOOTBETCTBEHHO paBHEI 2, 4, 6.

¢

¢

Onpenenuts cpeHee BpeMst IPeObIBaHMS 3asIBOK B CETH
Bri6epute oauH OTBET:

-
a. 3 cek.

e b. 10 cek.

C. 6 cexk.
Bonpoc 15
[To xonm4aecTBy Ki1accoB 1 THIOB 3asB0K CMO nmensiTcs Ha:
Bribepute oauH OTBET:

PN
a. CTal[HOHAPHBIE U HECTAI[MOHAPHBIE
0y
b. ogHOpOMHEIE M HEOAHOPOTHEIE

C. HCTIPEPBIBHBIC M NTMCKPECTHBIC



Bonpoc 16
Jlst gero ucnonb3yercs oneparop RELEASE?
BriGepuTe ouH OTBET:

a. UI3MEHEHHE YPOBHSI IPHOPUTETA AKTUBHOTO TPAaH3aKTa
b. ocBoOOXKIeHNE TPHOOpPa aKTHBHBIM TPAH3AKTOM

C. 3axBaT NpuOOpa MOCTYIMHBIINM TPAH3AKTOM
Bompoc 17
Uemy paBeH BTOPOW Ha49aJIbHBI MOMEHT JIETEPMUHUPOBAHHON BeINIHHBI X=207
BriGepuTe ouH OTBET:
-

a. 20
“ b0
® ¢ 400
Bomnpoc 18

M3BecTHBI BEpOSTHOCTH COCTOSHMM NBYXY370Boi 3CeMO:

P(0,4)=0,1; P(1,3)=0,4; P(2,2)=0,2; P(3,1)=0,1; P(4,0)=0,2, rme cocrostare (M1, M2) 3a1aeT 4uCII0 3a5BOK B
OJHOKAaHAJIIBHOM y3i€ 1 U TpexKaHaIbHOM Yy3Ji€ 2 COOTBETCTBEHHO. OnpenenuTs cpeanee uncio 3asBok B CeMO,
HaXOSIINXCS B COCTOSHUU OKUIAHHSI.

Bribepute oauH OTBeT:

-

a. 2
© p11
® ¢ 1086
Bompoc 19

B 3amxHyTO# nBYyxy3noBoit CeMO mupkynupyer 4 3asBKH, KOTOpPBIE IOCIEI0BAaTEIbHO NEPEXOAT U3 OAHOTO y37a
B Apyro#. JJTuTenbHOCTh 00CITYKUBAHNUS 3asBOK B y3JIaX CETH OMHAKOBEIE U paBHBI 4 cek. OnpenenuTh
npou3BoAUTENbHOCTE 3CeMO, eciii U3BECTHO, UTO CPEAHEE BPEMsI OKUAAHUS 3asBOK B y3JI€ paBHO 6 cek?
Bri6epute oauH OTBET:

“ a. 1,6
“ be

“ o2
Bonpoc 20

SIBnsieTcst M1 MaTpuULa SProgUudHON?

0,2 0,1 0,8 0,5
0 0,2 03 04
0,4 0 06 0
0,2 0,3 0,6 0,5

$$\left(\begin{array}{ccc} 0,2 & 0,1 & 0,8 & 0,5\\ 0& 0,2& 0,3 & 0,4\ 0,4& 0& 0,6 & 0\\ 0,2& 0,3& 0,6 &
0,5\end{array}\right) $$

Bri6epute oauH 0TBET:

a. BJIIETCA

b. He aBagETCH
Bomnpoc 21
Bribepute pparMeHT mporpaMmbl, B KOTOPOM 2 3asBKH 33ICPKUBAIOTCS B IPUOOPE HA BpEMs, PACTIPEACICHHOE O
OKCIIOHEHIIHAILHOMY 3aKOHY CO CPEIHUM 3HAYEHUEM 5
BriOepute oMH OTBET:



© a GENERATE (Exponential (2,0,5))

QUEUEE_1
SEIZE DIC
DEPART E_1
ADVANCE 5,4
RELEASE DIC

® b GENERATE 205
QUEUE E_1

SEIZE DIC

DEPART E_1

ADVANCE (Exponential (2,0,5))
RELEASE DIC

C. HET NIPaBWIBHOI'O OTBETA
Bonpoc 22
UzBectHBI BeposiTHOCTH cocTostHANA Tpexysnosoi 3CeMO: P(0,0,2)=0,1;
P(0,1,1)=0,3; P(0,2,0)=0,4; P(1,0,1)=0,05; P(1,1,0)=0,05; P(2,0,0)=0,1. InuTesHOCTH OOCITyKHBaHHS 3asIBOK BO
BCEX OJHOKAaHAIBHBIX y3JIaX OJUHAKOBBI. ONpeaenuTs 3HaueHus Koa(uimenToB nepemay 2-ro U 3-ro y3J0B CETH,
€CITM U3BECTHO, YTO KOA(GPHUIMEHT niepeaadn 1-ro y3ma paBeH 4.
Bri6epute onuH OTBET:

a. 151 20
“ bhoulo
® . 15u9
Bomnpoc 23

Hucnepcus cirydailHON BEIMYUHBI, pacpeleICHHOU MO 3aKOHY OpiiaHra 4-ro nopsiaka paBHa 144. Torna
MaTeMaTHYecKoe OKUIaHue OyIeT paBHO:
Bri6epute oauH OTBET:

“ ax
b. 6
c. 12
Bonpoc 24

Yto XapaKTEpHO IS CIIy4ailHOro Mpolecca ¢ JUCKPETHBIM COCTOSIHUEM:
Bri6epute oauH OTBET:

-

-

a. IUTaBHBIA nepexoa nu3 COCTOAHUA B COCTOSAHUC
b. cnauana nepexon HJ'IaBHLIﬁ, 3aTCM CKa‘IKOO6pa3HLIﬁ

C. CKauK0OOpa3HBIH NMEPEX0J] N3 COCTOSIHUS B COCTOSIHUE

Bonpoc 25

Haiite onpenenenne moToka "6e3 mocieneicTeus':

Bribepute oauH OTBET:

. .
1. 3as1BKM [TOCTYMAIOT B ONPEEIIEHHOH MOCIIEeI0BATEILHOCTH Yepe3 paBHbIE IPOMEKYTKU BPEMEHH
2. 3a5IBKM MIOCTYIAIOT HE3aBUCUMO JIPYT OT JApyra

3. 3a9BKH MOCTYNAIOT Y€PE3 CTPOIo OMPEACICHHOC BpEMA



