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1. HamMeHoBaHnue TMCHUILIHHBI.

«MartemaTudeckoe u HUMUTAOIUOHHOC MOJCIIUPOBAHUC)

2. IlepeyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 0CBOEHHS 00pa3oBaTe/LHOMN MPo-

IrpaMMBbI (nepequL KOMHeTeHHHﬁ) C YKazaHMEM MHAUKATOPOB UX TOCTUKCHUSA U

IUVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs M0 TUCHMUILINHE

PesyabTaTsl 00yueHust (BjiajeHusi, yme-

Ko
KOMII:e HaumenoBanue |MHAMKATOPBI JOCTHKEHUS HUSL U 3HAHUSA), COOTHECEHHbIE ¢ KOMIIe-
S KOMIIeTeHINH KOMIIETeHIINH TEeHIHAMH/UHIUKATOPAMHU J0CTHKEHUsI
1 KOMIIeTeHINH
3uarh. Metoasl cOOpa U BU3yaIHU3aliy CO-
1. Ucnone3yeT uHpOpMAIy- . A pa H BH3y 8
OpaHHOI CTATUCTHYECKON HH(DOPMAIIHH.
OHHO-KOMMYHUKAIIHUOHHbBIE
Ymerhb. MoieTupoBaTh CIOXKHBIE CUCTEMBI
TEXHOJIOTHH ITPH ITOUCKE HE-
N C MOMOIII0 UMUTAITMOHHOTO MOJICITUPOBA-
o0xoaumoi nHpopManuu,
HUS, COOMPATh CTATUCTUKY 00 MHTEPECyIo-
cOopa, BU3yainu3aiuuu u 0o-
[IMX XapaKTePUCTUKAX, CTPOUTh aHUMHPO-
pabOTKH JaHHBIX. N
Cnoco0eH moHu- BaHHbIe 3D mpe3eHTaIMM MoIeeH.
MaTh IPUHIUIBI 3natb. CriocoObl MOJIETUPOBAHUS CIIOXK-
paboThI COBPEMEH- HBIX CHCTEM C IIOMOIIBLI0 MAaTEMATHUYECKUX
2. OCymIeCTBISAET paIKo-
HBIX HHGOpMaIH- . METOJIOB Ha OCHOBE MAapKOBCKHX IPOIIEC-
., | HAITBHBIN BBIOOP MPOTpamMMm-
TIIKH-4 |0oHHBLIX TEXHOJIOTHH COB.

M UCIIOJIb30BaTh UX
JUTS peIeHus 3a1a4
npodeccuoHab-
HOH JIeSITeIIbHOCTU

HOTO IIPOJYKTa B 3aBUCUMO-
CTH OT IIOCTaBIIEHHOM 3a-
Ja4n.

VYmerb. PazpabarbiBaTh WMHTAIIMOHHBIE
MOJENIA U TPOBOJIUTH HKCIIEPUMEHTHI Ha
HUX JIJISl TIOJyY€HUs JOTOTHUTEIHHOW WH-
dbopmaruu.

3. Bnangeet HaBbIKaMH oOec-

nevyeHus UHQGopMaImoHHOU

0€e30I1acHOCTH aBTOMATHU3H-
POBaAHHBIX CHCTEM.

3HaTbh. OCOOEHHOCTH U pa3InyMs MaTeMa-
TUYECKOTO0 ¥ UMHUTAIMOHHOTO MOJIEIINPOBA-
HH.

YMmerb. Ctpouth Mojenu MHGOPMALUOH-
HBIX CHCTEM C TIOMOIIBI0 MATEMaTHYECKOTO
¥ IMUTAIIMOHHOT'O MOJICTUPOBAHMSL.




3. MecTo AucuMIJIMHbI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

]_II/ICHHHJII/IHa «MaremaTtudeckoe u HMHUTAOUOHHOC MOACIUPOBAHUC) OTHOCHUTCA

K o0miedunuanbckomMy (mpeanpo@uiIbHOMY) IUKITY.

4, O0beM JUCHHUILIMHLI B 32a4eTHLIX ¢IMHUIIAX U B aKaJeMHYECKHX Yacax ¢

BbIjIeJIeHHEM 00beMa ayUTOPHOM (JIEKIUU, CEMUHAPHI) U CAMOCTOSITEJIbHOM pa-

00TbI 00yUYAOLIIUXCH

. Bcero (B 3/e Cemectp
Buabl yueOHOM padoThI IO IUCHUIINHE
U yacax) 6
OO0mas Tpy10éMKOCTh JUCHUILIHHBI 4/144 144
Konmaxkmmnas paboma - Ayoumopnule 3anamus 50 50
Jlexyuu 16 16
Cemunapul, npakmuyeckue 3aHamusl 34 34
Camocmoamenvhasn paboma 94 94
KontponwsHasa | KonTponbHas
Bup texymiero KoHTpos
pabora pabora

By npomMexxyTouHOM arTecTaunu DK3amMeH DK3amMeH

5. Copep:xaHue IUCHUIVINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jaesiaM) Quc-

HUILUTHHBI ¢ YKA3aHUEM X 00beMOB (B aKaJeMHUYeCKUX 4acax) ¥ BUJIOB yueo-

HBIX 3AHATHHA.

5.1. Conep:xkaHue IMCUUIIMHBI

Pa3znen 1. MatemaTnueckoe Mojie TMPOBaHue

1.1. MapkoBCKHii JTMCKPETHBII MPOLecC ¢ AUCKPETHBIM BpeMeHeM




MHO0€eCTBO COCTOSIHUI CUCTEMBI, Tpad COCTOSIHUNA, OPUEHTUPOBAHHBIN Tpad, me-
PEXOJ MEXTY COCTOSTHUSIMU, COCTOSIHHE UCTOYHHK, KOHIIEBOE (ITOTJIONIAIOIIEE) COCTO-
SHHUE, TPAH3UTUBHOE COCTOSIHHE, U30JUPOBAHHOE COCTOSIHHUE, 3aMKHYTO€ (KOHIIEBOE)
MOJIMHOXECTBO COCTOSIHUM, IProjnydeckoe (CBSI3aHHOE) MOAMHOKECTBO COCTOSIHHM,
TPAH3UTUBHOE MOAMHOXECTBO COCTOSIHUN. BEpOATHOCTH COCTOSHHMII B AUCKPETHBIC
MOMEHTBI BpeMEHU. BeposTHocTH nepexoia. BeposTHOCTh 3aIepKKH B COCTOSTHUU.
Onpenenenne MapKoBCKOro npouecca. [Ipumep MapKOBCKOT0O M HE MApKOBCKOTO TIPO-
necca. Marpuna nepexonoB. OqHOpoaHas U HEOJHOpOAHAs Lenb Mapkosa. Hauans-
HOE PACIPENEIICHUE BEPOSITHOCTH COCTOSIHUN.

3aiayu, peniaemMble ¢ TOMOIIBIO OJHOPOJIHBIX MAPKOBCKUX LENEH C TUCKPETHBIM
BPEMEHEM:

1. Haxo/IeHHE BEPOSITHOCTH MEPEX0/a U3 COCTOSIHUSA | B COCTOSIHUE | 3a K 11aros;

2. HaAXOXJCHUE BEPOSTHOCTEH COCTOSIHUI Ha K-ToM miare;

3. HaxOXICHHE BEPOSTHOCTH IIEPBOTO IMEPEX0a U3 COCTOSIHUS | B cOCTOsTHHE | 3aK
IIarOB, HAXOXJICHHE BEPOSATHOCTH TEPEX0/ia U3 COCTOSIHUS | B COCTOSIHUE | HE
Oosiee yeM 3a K 11aroB, HaXOXKJICHUE CPEIHETO BPEMEHHU (KOJIMYECTBA IIAroB)
IS TIEPEXO0/1a U3 COCTOSIHUSA | B COCTOSIHUE |;

4. HaxOXJICHHE BEPOSTHOCTH IMEPBOTO BO3BpAIlCHHS B COCTOsHUE 3a K miaros,
HaXO0KJIEHUE 0’KUIAEMOI0 BpEMEHHU (KOJIMYECTBA 11ar0B) BO3BPAILICHUS;

5. YCTaHOBUBILIMKCA (CTALMOHAPHBIN) PEXKUM, YCIOBUS, HAXOKIECHUE YCTAHOBHB-
muxcst (MpeAesbHbIX) BEPOSATHOCTEN COCTOSIHUM, MOTOK BEPOSITHOCTH, MHEMO-
HAYECKOE MPABUIIO, HAXO0KJAECHUE YCTAHOBUBILINXCSA BEPOSATHOCTEN C MTOMOLIBIO
MAaTPUYHBIX OIEPALUH.

dopmyIibl U1 pELICHUS ATUX 33/1a4 B YCIOBUAX HEOJHOPOAHBIX Lienied MapkoBa,
KOTJJa BEPOSATHOCTH MEPEXOJ0B 3aBUCAT OT HOMEPA 111ara.

[Tpumepsl MonenrpoBaHusl (PUHAHCOBBIX, IKOHOMUYECKUX MM MH(POPMAIIUOH-
HBIX IPOLIECCOB € IIOMOLIBI0 MAPKOBCKUX IIPOLIECCOB C TUCKPETHBIM BPEMEHEM.

1.2. IloToxu coObITHI

DKcnoHEeHINaNbHBIN U [IyacCOHOBCKHIT 3aKOH pacrpeieNieHus], INIOTHOCTh pac-
npeaeneHus, QyHKIUS pacTpeeiCHsl, MAaTEMAaTHIECKOe OXKHUIAHUE U JTUCIICPCHSI.
[ToToxu cobbITHi. OMHOPOIHBIE U HE OTHOPOIHBIC TOTOKK COOBITUHN. PerymsipHblii mo-
TOK coObITHI. OpauHapHbii TOTOK. UHTEeHCUBHOCTH MOTOKa. OKKIaeMOe YHUCIIO CO-
ObITUI 32 MHTEpBad BpeMeHu. OTcyTcTBUE nocnenencTBus. [lyaccOHOBCKUIT MOTOK.
CranuonapHocTh notoka. IIpocrenmmii motok. [IoTOk ¢ OrpaHUYEHHBIM MOCIIEICH-
crBueM. [Torok ITanbma.

CaotictBa moTokoB [lanbma:

1. Onpenenenre BEpOSATHOCTH CIIy4ailHOM TOYKH MOMACTh HA UHTEPBA 3aJaHHOM
HIMPHUHBI, TJIOTHOCTh BEPOSITHOCTH JIJTMHBI MHTEPBAJIA, HA KOTOPBIX TMOIaJIa CIIy-
yaliHas TOYKa. MaTreMaTnuecKkoe 0KUIaHUE U JUCTIEPCUSL.

2. OnpeneneHue 3akOHA pacIpeneieHus JUIsi BpPEMEHHU MPOIIEAIIEro Mocie Mo-
CJIETHETO COOBITHSI M BPEMEHU OCTABIIETOCS 0 CIEIYIOIIET0 COOBITUS B MO-
MEHT BBINAJCHUS CIIy4aliHOM TOYKU. MaTeMaTH4eCcKOe OKUIAHUE U TUCIIEPCHUSL.
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3. OmnpeneneHue 3aKOHA pacIpeaCICHUS JIJII BPEMEHH, OCTABIIETOCs 10 CIASAYO-
IIETO COOBITHS MPU YCIOBUH, UTO U3BECTHO BPEMsI, IIPOIIIEIIIEE C MPEIBITYIIETO
coObITusl. OnpenesieHne 3aKoHa pacipeeeHus sl BpeMEHHU, TPOIIEIIIEro ¢
IPEABIIYIIETO COOBITHS, MPU YCIOBUH, YTO M3BECTHO BPEMS JI0 CIIETYIOIIETO
CcOOBITHS.

[Ipumepsl ncnonb30BaHus CBOMCTB MoToKa [laneMa st pemieHus sJKoHOMUYEe-
CKMX 3aja4.

[IpunenbHBIe TEOPEMBI TEOPUH TTOTOKOB, CIIOKEHUE OOJIBIIOTO KOJUIECTBA MPO-
M3BOJIBHBIX TOTOKOB, MHOTOKPATHOE CIIYYalHOE Pa3psIKEHUE MPOU3BOJIBHOTO MTOTOKA.

1.3. MapkoBCKHIi TUCKPETHBII MPoLecC ¢ HeMpPepPbIBHBIM BpeMeHeM

Ilepexon u3 cOCTOSHUS B COCTOSIHUE. BEpOsTHOCTD TOTO, YTO 3a Majioe BpeMs At
npousoiaeT coosiTre. I'pad cocrosuuii. Marpuiia MHTEHCUBHOCTEH. Y paBHeHUs Ko-
Moroposa. [IoTok BepoaTHOCTH. MHEMOHHUYECKOE MMPABUIIO COCTABIICHUSI YPABHEHUMN
Konmoroposa. OqHOpOAHBIN 1 HEOAHOPOAHBIN MAPKOBCKHI TTpouecc. [Ipumep omnpe-
JEJIEHUS BEPOATHOCTH HAX0KIEHUS B COCTOSTHUN C TOMOIIBIO TPOTPaMMHOM peanu3a-
MU YKCIICHHBIX METOAOB. Y CTAaHOBUBIIMICS (CTAllMOHAPHBIN) PEXKUM U yCTAaHOBUB-
muecs: (IpenesibHbIE) BEPOSITHOCTA COCTOSIHUU. YCJOBHS CTAallMOHAPHOIO PEXUMA.
Ilonck ycTaHOBHBIIMXCSI BEPOSATHOCTEW M3 ypaBHeHHMU Koiamoroposa. MartpuuHbIi
croco0.

CooTHoOLIEHNE CPEHETO BPEMEHU OAHOKPATHOIO HAXOXKAECHUS CUCTEMBI B COCTO-
SHUM M BHE COCTOSIHUS C BEPOSITHOCTBIO ATOr0 cocTosiHusA. CpenHee BpeMst OAHOKpaT-
HOI'0 HaXOXKJICHUS B COCTOSIHMM IIPU CTALMOHAPHBIX U HECTALMOHAPHBIX NHTEHCUBHO-
CTSIX TIOTOKOB coObITHI. OOpaTHas 3a7a4a, HAX0XKIC€HUE HHTEHCUBHOCTH TTOTOKA TIPH
U3BECTHOM DacCIpEACICHUM BPEMEHM OIJHOKPATHOIO HAXOXKACHUS B COCTOSHUU.
Bpewmst oqHOKpaTHOTrO NMpeObIBaHUSI CUCTEMBI B TIOJIMHOXKECTBE cOCTOSTHUM. [Ipumepsl
SKOHOMMYECKHX 33/1a4.

1.4. MatemaTnueckoe MOJeJTUPOBAHUE CHCTEM MACCOBOI0 00CY;KMBAHUS

Cucrembl maccoBoro oociyxkuanusi. 3 yero cocrour CMO. XapakTepucTuku
adppextuBHOCTH CMO. 3anaya Teopunt CMO. MuorokanansHass CMO ¢ oxxugaHueM.
Cxema rubenu u pazmMHoxxenusi. Cucrema ypasHenuii Konmmoroposa. [Ipumep. Haxox-
JIEHUE YCTAHOBUBIIMXCA BEpOsATHOCTEHN. BeposaTHocTh 0TKa30B. OTHOCHUTENbHAS U a0-
COJIFOTHAs MPOMYCKHasi criocoOHOCTh. Onpenenenue cpeaHeit anuuel oyepenu. dop-
Myibl JIutTina. Onpenenenue cpeaHero BpeMeHu B ouepenu. OnpeneneHue CpeaHero
KOJIMYECTBA 3aHATHIX KaHAJIOB. OnpeiesieHne CpeTHEr0 BPEMEHH IPOCTOS CUCTEMBI.

CMO c nokuganuem ouepean. CMO c ommOkamu B 00CTyKUBaHUU. 3aMKHYThIE
CMO. I'pad coctostamit u otnmuus ot kiaccudeckux CMO. CMO c ue IlyaccoHos-
CKHMH ITIOTOKaMU COOBITHH, MeTO IiceBaococTosiHuii. CMO ¢ B3aMMOIIOMOIIBIO, JIUC-
LUIIJIMHA B3aMMOIIOMOIIIH.

[Tpumepsl PJKOHOMUYECKUX 3a4ad.

Pa3nen 2. UMuTanuoHHoe Moie TUpPOBaHuUe
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|. TeopeTuueckasi 4acTb

2.1. BBeieHre B MMUTALIMOHHOE MO/IeJIMPOBAHUE

MecTo MMHTAITMOHHOTO MOJAEIUPOBAHUS CPEIN MHOKECTBA APYTUX METOJ0B UC-
cnenoBanus. Kiaccudukaiuys IMUTaIMOHHBIX Moiesiel. J{MCKpeTHO-COObITHITHOE MO-
nenupoBaHue. ArperatuBHble Monaend. HenpepsiBHblE Moaenu. Monenn cucteMHON
nuHamukd. Cratuueckue mojnenu u MetoJ Mourte-Kapio. AreHTHO-OpUEeHTHpPOBaH-
HBIE MOJIEIIHN.

3aKOHBI pacHpeeseHus] TUNIOTHOCTH BEPOSTHOCTH CIIYHYalHBIX BEIUYHMH, Han0O-
Jiee 4acCTO BCTPEYAIOIINUXCS B UMUTALIMOHHOM MOJIEJINPOBAHNM.

2.2. TexHu4yeckasi CTOpPOHA HMHUTAIIMOHHOT0 MO/IeJTUPOBAHHUSI.

1. ["'eneparopsl cinydaitHbIx yncen. OcoOeHHOCTH cIOCO0O0B MOIY4YEHHUS CILy-
YallHBIX YKCeN: TaOJIMYHbIN, (PU3NYECKU U MPOTrpaMMHBIN crioco0. Metoj cepeanH-
HBIX KBaJipaTtoB. Hemocrarku. JINHENHBI KOHTPY3HTHBINA reHepaTop. Teopema o Tpex
YCIOBHSIX JUIsl TOTO, YTOOBI reHepaTop o01aaan nojJHbIM nepuogoM. KoHrpy HTHBIM
TEHEPATOP C MPOCTHIM MOAYJeM. MexaHu3M YKIOHEHHUS OT SIBHOTO JesneHus. MHoro-
KpaTHBIE PEKYPCUBHBIE T€HEPATOPHI U CIIOKHBIE TEHEPATOPHI.

2. MopenupoBaHue 3aKOHOB pactnpeneneHus. Metoa oOpaTtHoro npeodpa-
3oBaHus (00paTHOM hyHKIMK). [TomyuyeHrne AUCKPETHBIX pacnpeeeHui METO0M 00-
patHoM dyHkumu. Hegoctatku u 10CTOMHCTBA MeToa 0OpaTtHo# pyHkiuu. ['enepu-
POBaHKE YCEUEHHOT'0 pacIpeieJIieHHs C MOMOILIbI0 MeToAa oOpaTHol pyHkunu. Meron
KOMITO3UIIMU JJIsI TEHEPUPOBAHUA CJIOKHBIX 3aKOHOB pacnpeaeieHus. MeTo npuHsi-
TUA-OTKJIOHEHHUS JIJIs TOJTYYEHHUSI IPOU3BOJIBHBIX 3aKOHOB pacnpenesienus. Crnenunanb-
HbIE CBOWCTBA U METOJ] CBEPTKU ISl TEHEPUPOBAHUS CIIyYalHbBIX BEJIMYUH. | eHepupo-
BaHHME CTAHJAPTHOIO HOPMAJBHOIO 3aKOHA pacnupenesieHus. M3MeHeHue napameTpoB
3aKOHOB pacIpeaesieHus CIy4yallHbIX BEJIMYUH, CABUT U PACTSKEHUE.

3. TpeOoBaHuUs K reHepaTopaM CIIy4ailHbIX YHCENl U CIOCOOBI TECTUPOBAHUS
3aKOHOB pactpenenenus. Pacnpenenenns Xu-kBagpar, Creronenra, Gumepa. Kpure-
puii [TupcoHa MpoBepKH COOTBETCTBUSI CTATUCTUYECKUX TAHHBIX 3aITAHHOMY T€OPETH-
yeckoMy pacnpenenennto. Kpurepunii Koamoroposa npoBepku COOTBETCTBHS CTaTH-
CTUYECKUX JAHHBIX 33JaHHOMY TEOPETUYECKOMY paclpeacsieHuto. TecTupoBaHue re-
HEpPATOPOB CIyYAMHBIX YUCEJ HAa PABHOMEPHOCTH 3AIIOJIHEHUS MHOTOMEPHOTO MpO-
CTpaHCTBa. TecTupoBaHKe reHepaTOPOB CIyYaHBIX YMCEN Ha HE3aBUCUMOCTD CIIydai-
HBIX BEJIUYMH.

4, MonenupoBaHue CHCTEM MaccOBOro obcmykuBaHus. Havano u okoHya-
HUE pabOThI CUCTEMBI MaccOBOTO 0OciykuBaHusi. OCHOBHBIE KPUTEPHUH OIICHKHU pa-
OO0TBI CHCTEMBI MacCOBOTO 00CTyKUBaHUSI. MOIeTMpOBaHrEe CTAIlMOHAPHOTO U HECTa-
uoHapHoro IlyaccoHOBCKOro npoiiecca NoCcTyIICHUs 3asBOK Ha 00ciykxuBanue. Mo-
nenupoBanue He IlyaccoHOBCckoro mpoiecca noctymieHus. CpaBHEHUE aHAIUTHYE-
ckoro peurennss CMO ¢ pemieHneMm, Moay4eHHbIM C IOMOILBI0 UMATALIMOHHOTO MOJIe-
JMPOBAHUS.



2.3. MeToaosi0orusi MOAeJIMPOBAHUS.

1. Cxema 3TaroB HCCIEA0BAHNS CUCTEM C IIOMOIIBI0 UMUTAIMOHHOTO MOJIE-
nupoBanus. KpaTkoe onuvcanue coepaHus 3TanoB IPU UCCIIET0BAHUN CUCTEM C T10-
MOIIbI0 UMUTAMOHHOTO MOJIETUPOBAHHUS.

2. AJIEKBaTHOCTb MOJIENIU Uccheayemoit cucteMe. OnpeeneHue aaeKkBaTHO-
CTH MOJICJIA U cXeMa o0ecreueHus afleKBaTHOCTH MO/ieNu. Banuiamus KoHIenTyaib-
HOI Mozenu. Bepudukanus komnpioTepHoi Moenu. Banunaus KoMIbIOTEpHON MO-
JIEJIN U PE3YJIbTATOB MOJEIUPOBAHUS.

3. [TnanupoBanue skcnepuMeHToB. Bunbl paktopoB u oTkiauku. dakrop-
HBIH 1aH 2% u apdexTs! pakTopoB. PakTOpHEIN MIaH 2k~P ¢ MPOOHBIMU PETLTUKAMHU.
CBepxHachIILICHHbIE TUTAHbI U OTCEUBaHUe PakTopoB. MeTtaMoaenu.

4, MeTonbl ONTUMU3ALNH, UCIIOJIb3YEMbIE B UMUTALIMOHHOM MOJEIUPOBA-
HUU TIPU TIOMCKE Jy4llell KoMOMHAuu napameTpoB. ['pagueHTHbie MeTOIbl. MeTox
Hennepa-Muna. Pemenne npo06ieMbl MHOXKECTBA JIOKAJIBHBIX ONTUMYMOB (CIy4ai-
HBII IOUCK, TOMCK Ha CETKE, TCHETUYECKUE aJITOPUTMBI, PACCESTHHBIN TIOUCK).

5. AHanu3 anbTepHATUBHBIX KOH(purypanuii cucreM. Meton o0mux ciy-
qaifHbIx yucen. [IpoGieMa cuHXpoHM3aIMK CiydyalHbIX uncen. [{oBepurenbHble UH-
TepBaJIbl NPU CPaBHEHUU KOH(uUrypaunuii cucreM. BrpiOopa mydiield U3 MHOXKeCTBa
KOHQUTYypalMii CUCTEM C 3aJJaHHOW BEPOSTHOCTh MPAaBUIBLHOTO BBIOOpA U 33aJaHHOU
BEJIMYMHON Oe3pa3inyusi.

Il. IpakTHYeckasi yacThb

2.4. JlnckpeTHO-cOOBbITHITHOE MoAesinpoBaHue B Anylogic.

[TocTpoenue npocrteiiieit mogenu. COop u BeIBOI cTaTUCTHKU. [locTpoenue rpa-
¢ukoB u nuarpamm. Co3naHue HOBBIX TUIOB areHTOB. Co3jaHME aHUMUPOBAHHOMN
npe3eHTannu Mojenu. Co3nanne U HacTPOHKa OMTHUMU3AIIMOHHOTO SKCIIEPUMEHTA.

2.5. Coop u Bu3yanam3zanus craructuku B Anylogic.

BerpoeHHbIe 3aKOHBI pacnpeesieHus. DMIIMPUUECKUEe 3aKOHBI PACIpeIeICHUs.
Co3aaHne HeCTaHAaPTHOTO 3aKOHA paclpeeieHns. BrBoa Ha S9KpaH aBTOMATUYECKH
cobupaemoii cratuctuku. CaMOCTOSITENIbHAST OpraHu3amnus cOopa CTaTUCTUKU. DIie-
MEHTBI COOpa M BU3yaJIU3alllK JaHHBIX, TUCTOTPaMMBbI i BpeMeHHbIe rpaduku. O0b-
CIMHEHKE U Pa3/IeJICHUE CTATUCTUKH 110 pa3HbIM BbIOOpKaM. O0ecriedeHne CHHXPOHU-
3alliU CIyYaiHBIX YMCEJ TPU CPAaBHECHUM aJbTCPHATUBHBIX KOH(PHUTypaIMid ¢ MOMO-
IIBIO TTOJIE30BATEIbCKUX TEHEPATOPOB CITyYAHBIX YUCET.

2.6. Co3naHue aHUMHPOBAHHBIX Npe3eHTamuii B Anylogic

[Toctpoenue 2D u 3D annMHUpOBaHHBIX MPE3EHTAINN. DIEMEHTHI pa3METKH MPo-
cTpaHcTBa. biioku, oTBeyarolue 3a ABMKEHUE 00bEKTOB. /[luHaMnueckoe n3MEeHeHne
(dopMbl 1 11BeTa 00beKTOB. PaboTa ¢ 0051aCThI0 IPOCMOTpA, MOJIOKEHUEM KaMEphl U
MUCTOYHUKOB ocBelleHHsl. Co3/1aHuE MPE3eHTALUH C Pa3HbIMU YPOBHIMU (3TAXKAMH).
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2.7. HenpepbIBHBIE MOJIEJIN M MOJIeJIN CHCTeMHOM quHaMuku B Anylogic.

Kitaccnueckne Mozenyn CUCTEMHOM IWHAMUKH M IIPOU3BOJIBHBIN PEKUM BBOJA
muddepennnanbHoro ypaBHeHusa. HempepsiBuble monenu. HempepbiBHas Mojaens
Xunauk-XXeptea. MoaenupoBanre GUHAHCOBBIX U MaTEpUaIbHBIX MOTOKOB. Mojenu
¢usnyeckux mpoueccoB. Co3naHue AUCKPETHBIX COOBITUH M W3MEHEHHE YPOBHEM
HaKOIMUTENEN NMPU ONPEACIICHHBIX YCIOBUsIX. [locTpoeHne mpeseHTanuii HenpepbiB-
HBIX MOJIEJIEH.

2.8. ATeHTHO-OpHeHTHPOBaHHbBIe Moaean B Anylogic.

[Monynsiuuu aredToB. Jluarpammbl cOCTOSIHUSA areHToB. COCTOSIHUS, TIEPEXOIbI,
nepeMeHHbIe, GYHKIMU U cOObITHS. Jl0OaBieHNE HOBBIX U YAAJICHUE CTAphIX areHTOB
u3 nomynsanuu. COOp CTAaTUCTUKHM MO MOMYJAMM areHToB. DyHKiMM MOVeTo u
jumpTo. TlocTpoeHHe aHUMHPOBAHHOW AareHTHO-OPUCHTHPOBAHHOM  MOJCIIH.
ATeHTHO-OpUEHTUPOBaHHAS MOJIeb XUIIHUK-)KepTBa. COOp CTAaTUCTHKHU.

2.9. CnenuajibHble BHABI Mojeseid B Anylogic.
bubnuoreka npousBoacTBEHHBIX cucTeM. [lemexoanas 6ubanoreka. XKenesHoaopox-
Hasg Oubimoreka. bubnuoreka nopokHOro ABMXKEHUs. bubinoTexka MoIeIMpOBaHUS
MOTOKOB (ABMKCHUS KUIKOCTEH).

5.2. YuyeOHO-TeMATHYECKHNH IIJIAH

TpynoeMKoCTh B yacax Dopma Te-
Ne HaunmenoBaHue TeMbI (pa311eﬂa) KourakTHast paﬁOTa - Camo- KYyIIero
KOHTPOJIS
/1 JUCIHUAININHBI AynurtopHasi pabora CTOSI- R
Bcero C ycreBaemMo-
O6mast E€MUHAPLL, | TeIbHASA -
. Jlexnuu | mpakTuyeckue paGota
3aHATHA
Pa3nen 1. MatemaTudeckoe MoaeTMPOBaHHE
MapKOBCKUI TUCKPETHBIN MPOLIECC C
11 10 6 2 4 4
JIUCKPETHBIM BPEMEHEM
1.2 |IToToku coObITHIT 9 3 2 1 6 Pemenue
CUTyalMOH-
MapKOBCKUI TUCKPETHBIN MPOLIECC C
1.3 9 3 2 1 6 HBIX 3a/1a4
HETPEPBIBHBIM BPEMEHEM
MaremaTuyeckoe  MOJEIUPOBAHUE
14 8 4 2 2 4
CHUCTEM MacCOBOT'0 00CITyKUBAHUS

Pa3nen 2. UMuTainiuonHoe Moie TMPOBaHUE

|. TeopeTnyeckas yacTpb




BBenenue B MMUTAIIMOHHOE MOJEIH-
2.1 6 2 2 0 4
poBaHUe
TexHuyeckass CTOpOHAa UMUTALMOH-
2.2 7 3 3 0 4 Omnpoc
HOTO MOJICITUPOBAHUS
2.3 [MeTon010rus MOJCTUPOBAHHS 7 3 3 0 4
Il. IlpakTHYeckas YacThb
HUCKPETHO-COOBITUIHOE MOJEIHUPO-
2.4 1P _ P10 | 6 0 6 4
Banue B Anylogic
COop u BHU3yanu3alusi CTAaTUCTUKH B
2.5 . 8 4 0 4 4
Anylogic
Pemenue
Coznanue aHUMHPOBAHHBIX TIPE3EH-
taruii B Anylogic
OpPUEHTHUPO-
HenpepbiBHBIC MOJICTH ¥ MOJICIIH CH-
2.7 8 4 0 4 4 BaHHBIX 3a-
creMHO# muHamuku B Anylogic .
TaHWHA
ATEHTHO-OPUEHTHPOBAHHBIE MOJIEIH
2.8 . 8 4 0 4 4
B Anylogic
CrnenuanpHble BUABI MOJEICH B
2.9 _ S 10 | 4 0 4 6
Anylogic
CornacHo
yIeOHOMY
B nesoM no gucuMniInHe 108 50 16 34 58 IUTaHY: KOH-
TpOJIbHAS pa-
6oTa
Hroro B % 100 46 32 68 54 -

5.3. Conep:xaHue CeMUHAPOB, MPAKTHYECKUX 3aHATHI

TemaTnka
Ne [lepeuens BOMpOCOB 1Jisi OOCYKIEHUS HAa CEMHHAPCKHUX,
MPAKTUYECKUX/
Tem MPAKTHUECKUX 3aHITHSIX, PEKOMEHIYEeMble MCTOYHUKH W3
CEMHUHAPCKHUX
Bl . paznenos 8,9
3aHATHH

®opMBI IPOBE-
JICHUS 3aHSTUU

Paznen 1. MatemaTnuyeckoe MoJieJIJMPOBaHue

MapkoBckuii  auc-|C MOMOIIBIO S3bIKOB MTPOrPaMMUPOBAHUS, THOO B IPUKIIAI-
KPETHBIN IIPOLECC C|HBIX CTATUCTUYECKUX IIAKETaX CTPOSATCA IMOAIPOrPaMMBbI

1.1.

JUCKPETHBIM BpeMe-|WJIH aJrOPUTMBI JJIsi aBTOMAaTHYECKOTO pacyeTa 1no ¢popmy-

HEM J1aM, TIPOWICHHBIM Ha JICKITUSX.

PaGora 3a koMm-
MBIOTEPOM
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ITo crnoBecHoO# (hopMynHpoBKe (PYHKIIMOHUPOBAHUS HEKO-
TOPOW CHCTEMBI CTPOUTCA Tpad COCTOSHUMN, CTPOUTCS MaT-
pHULa NEPEXOAHBIX BEPOATHOCTEH, IPUMEHSIOTCS MOIY4YECH-
HBIE paHee NOAIIPOrpPaMMBbl WIH AJITOPUTMBI [ aBTOMAaTH-
YECKOr'0 pacyeTa UCKOMBIX XapaKTEPUCTHUK.

Pexomenyembie uctounuku: pasaen 8 (1)

1.2

IToToxu coObITUM

C noMo1IbI0 SA3bIKOB IPOrPAMMUPOBAHMSL, TUOO B IPUKJIIal-
HBIX CTAaTUCTUYECKHUX IIAKETaX CTPOSTCSA IOANPOTrPaMMBbI
WIN aJTOPUTMBI Ul aBTOMAaTUYECKOTO pacyera 1o popmy-
J1aM, PO IEHHBIM Ha JIEKLIMSIX.

AHaTUTUYECKH WJIM C TIOMOIIBIO MOJYYEHHBIX aJITOPUTMOB
pelaroTcs MPUKIIaIHbIE 3aa4H.

Pexomenryembie ncTouHUKH: pasaei 8 (1)

Pabora 3a xoMm-
BIOTEPOM

1.3

MapkoBckuii  auc-
KpPETHBIN TpoLece ¢
HEIPEPBIBHBIM Bpe-

MCHECM

C noMouibo S3bIKOB IPOrPaMMHUPOBAHUS, JINOO B IPUKIIA]T-
HBIX CTAaTUCTUYECKHUX IIAKETaX CTPOSATCSA IOAIPOrpaMMBbI
WIH aJTOPUTMBI U aBTOMAaTHYECKOTO pacyera 1o popmy-
J1aM, IPOMJICHHBIM Ha JICKIUX.

[To dopmynupoBkam 3amad cTpouTcsi rpad COCTOSHUH,
CTPOUTCS cHCTEMa ypaBHeHHI KoamMoroposa, HaxoauTCs
pelIeHre YUCIEHHBIMU METOJaMU. AHAIUTHYECKU WIH C
MOMOIIIbIO MOJYYEHHBIX aJTOPUTMOB PEIIAIOTCS MPUKIIA[T-
HBIE 33]a4H.

Pexomennyemsbie uctounuku: paszaen 8 (1)

Pabora 3a koMm-
MBIOTEPOM

1.4

Maremaruueckoe
MOJICITUPOBAHKE CH-
CTEM MacCOBOI0 00-
CITYKVBaHHUS

C MMOMOIIBIO A3BIKOB ITPOTrPaMMHPOBAHUA, 1100 B IMpUKJIaa-
HBIX CTATHCTHUYCCKUX IIaKE€TaxX CTPOATCA MOAIIPOrpaMMbI
HJIN AJITOPUTMBI AJId aBTOMATUYCCKOI'0 pacyeTa 1o (I)OpMY'
JIaM, HpOI\/’II[eHHLIM Ha JICKIUAX.

ITo dpopmynrpoBKkam 3aqad CTPOUTCS CXeMa TMOeu U pa3-
MHO>KEHHUS, CTPOMTCS MaTpulla MHTEHCUBHOCTEH, Haxo-
JSITCSl yCTAHOBUBILHUECS BEPOSITHOCTH. AHAIUTUYECKH UITH C
MTOMOMUIBIO MOJIYYEHHBIX aJlTOPUTMOB HaXOIATCS XapaKTepu-
CTHKH 33JJaHHON CHCTEMbI MaCCOBOT'O 0OCITYKUBAHUS.

Pexomennyembie uctounuku: pasaen 8 (1)

PaGora 3a koMm-
MBIOTEPOM

Pazgen 2. UmMuTaniuoHHOE MO/IeJIMPOBAaHUE

2.4

JuckpeTHO-coObI-
TUMHOE MOJEIUPO-
Banue B Anylogic

[TocTpoenune mpocrenend MoAeIn. Y IpaBIeHUE BPEMEHEM,
OrpaHUYeHHUE BpeMeHH dkcriepuMenTa. CO0p U BBIBOJ CTa-
tuctuku. [loctpoenue rpadukoB u muarpamm. Co3gaHue
HOBBIX TUMOB areHToB. Co3/jaHNe aHUMHUPOBAHHOM MPE3EH-
Tauu Mojenu. PazoOpaThcsi Kak 3a/1aBaTh MPUOPUTETHI B

Pabora 3a koMm-
MBIOTEPOM
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obcyxuBanuu (B OJ10Kax queue, sieze, service). BusyanbsHo
yOeIUThCS, YTO TPHOPUTETHI padoraror. I[To3HaKoMHTCS C
po0OJIeMoii peoOpa3oBaHust pa3HbIX THIIOB ar€HTOB B OJJMH
THI areHTa. HayumTcs oOpamiatbCs K Iapamerpam depes
¢bynxkumm  getParameter, setParameter. Cosznmanue w
HACTPOMKA ONTHMHU3AIHOHHOTO SKCIIEPUMEHTA.

Pexomenyemble HCTOUHUKH: pasjen 8 (2-3), pasmen 9 (1)

2.5

COop u BU3yasn3a-
ouss CTAaTUCTHUKHU B

Anylogic

Hcnonb30BaHue BCTPOEHHBIX 3aKOHOB pacnpezaeneHus. Ha
npumepe HekoTopoil CMO HayuyuTCsl BBIBOAUTH Ha DKpaH
aBTOMATHYECKH COOMpPAaEMyI0 CTaTUCTHKY O pa3Mepe oue-
penu (B 6i0ke queue) U KOdPPUIIEHTE 3arPyKEHHOCTH (B
onoke delay). Hayunurcs camocrositensHo coOupaTh CTaTH-
CTHKY 4epe3 OIMCaHMue JCWCTBUI MpPHU BXOJAE U BBIXOJE U3
6s0koB. M3yunth 3nmemenTsl timeMeasureStart, timeMeas-
ureEnd, DataSet, HistogramSmartData. Hayuurtcs monb30-
BAaTbCs IBYMEpPHOM rucrorpammoi. Hayuurea pasnensats
CTaTUCTHKY TIO0 pa3HbIM BBIOOpKaM BO Bpems cOopa.
Hayunrtcs 00beqMHATH CTaTUCTUKY B OJHY BBIOOPKY. Mc-
M0JIb30BaHKUE SMIIUPUUYECKUX 3aKOHOB pacnpeaeneHus. Co-
3/1laHMe HECTaHAAPTHOIO 3aKOHA PacHpeAeICHHS

Pexomenryembie HCTOUHUKH: pa3aen 8 (2-3), pasmen 9 (1)

Pabora 3a xoMm-
BIOTEPOM

2.6

Coznannie aHUMUPO-
BaHHBIX IIpPE3eHTa-
uuii B Anylogic

Pa3zo6partbes kak paboTaIOT JIEMEHTHI Pa3METKU IPOCTpaH-
ctBa, 3D oxno, OO6macte mpocmoTpa, Kamepa, Caer.
Hayuutbcs rpynnupoBaTh Gurypsl, MacmrabupoBarh, IMo-
BopauuBaTh. Hayunrca m3meHsTh 1BeT marepuanoB y 3D
00bekTOoB ¢ moMortsio GyHkiuu setColor. Pazobpatscs kak
nepeMeIaTh areHTOB MEX/Y Pa3HbIMM dTakaMu. V3ydnTh
kak paboraror anmementsl pedChangelevel, pedEscalator,
lift, levelGate. Hayuutcs uamMeHsTh Z KOOpIMHATHI 3JI€MEH-
TaM pa3MeTKH MPOCTPAHCTBA U BUIUMBIM O0BEKTaM.

Pexomennyemsbie uctounuku: pasaen 8 (2-3), pasmen 9 (1)

2.7

HenpepsiBHBIE MO-
eI U MOJCIH CH-
CTEMHON ITWHAMHUKH
B Anylogic

N3yuatoTcst HAKOMUTENH, IIOTOKHU, CBA3H, TapaMeTphl, TUHA-
MHUYEcKUe rnepeMenHsle 1 pynkuu. Kinaccnueckue moaenu
CHCTEMHOM TMHAMHKH U IPOU3BOJIBHBIN PEXUM BBOA AU (D-
¢depennmansHoro ypaBHenus. HempepsiBable Mosenu. He-
npepbiBHas Mojens XumHuk-KeptBa. MopenupoBaHue
(bMHAHCOBBIX U MaTepUaAIbHBIX MOTOKOB. Mojenu ¢uznye-
ckux mporeccoB (3amauu 13.7-13.9 npaktuxyma). [Toctpo-
€HHUE MPE3EHTALNI HENPEPHIBHBIX MOJIEIICH.

Pexomenyembie uctounuku: pasmaen 8 (2-3), pazmen 9 (1)

PaGora 3a koMm-
MBIOTEPOM

12




ATEHTHO-OpUEHTH-
2.8. |poBaHHBIE MOJIENIN B

Anylogic

[Monmynsiuy arentoB. JluarpaMMbl cocTosiHUSL areHToB. Co-
CTOSIHUSI, COCTABHbIE COCTOSIHUS, I1E€PEXO/bI, [IEPEMEHHBIE,
¢bynkuuu u coObitust. JlobaBneHne HOBBIX M yIalleHHe CTa-
pBIX areHToB u3 nomyssiun. Oyakuun moveTo u jumpTo.
[TocTpoenne aHUMUPOBAHHOW areHTHO-OPUEHTHPOBAHHON
MOJI€TH. ATEHTHO-OPUEHTHUPOBAHHAS MOJENb XHIHUK-
XKeprpa. COOp CTATUCTUKH T10 MOMYJISIIUU areHTOB.

Pexomenyembie ucrounuku: pasznaen 8 (2-3), paszaen 9 (1)

Pabora 3a xoMm-
MBIOTEPOM

CrenuanbHble BUIBI

2.9 )
mojeneit B Anylogic

[To anaymoruu ¢ paHee U3y4eHHBIMH OJIOKAMU U3YYarOTCS J0-
MOJIHUTENIbHBIE OMOMMoTekn Anylogic: OubOIMOTEKa TPOU3-
BOJICTBEHHBIX CHCTEM, IEIIEX0HAast OMOIHOTEKA, JKEIEZHO-
JTOpokHasi OMONMMoTeka, OMOIMOTEKa ITOPOIKHOTO JBHIKE-
HUs, OMOJIMOTEKa MOJEIUPOBAHUS IIOTOKOB (JIBHIKCHUS
xunkocteit). Ctposres nmpocreiiiume npumepsl. Mzyuarorcs
TOTOBBIC TIPUMEPBI MOJICTICH 10 TAHHBIM OUOJIMOTEKAM.

Pexomenyembie uctounuku: pasjaen 8 (2-3), pasaen 9 (1)

Pabora 3a xoMm-
MBIOTEPOM

6. HepequL y‘lBﬁHO-MeTO)II/IquKOFO o0ecrevyeHMsI 1JI51 CAMOCTOSITEIbHOM

PatdoThI 00y4YAOIIMXCH M0 JUCHUIINHE

6.1. [lepeyeHb BONMPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbLHOE OCBOEHHE THUCIH-
IUIHHBbI, (POPMBbI BHEAYIUTOPHOI CAMOCTOATEIbHOI Pa00ThI

Haumenona-
HUe TeM (pas-
JIEJIOB) AUCIIN-

TIJTMHBI

Hepequb BOIIPOCOB, OTBOJAUMBIX Ha CAMOCTOATCIIBHOC

OCBOCHHUC

@DopMBI BHEAYAUTOPHOMN
CaMOCTOATEIILHOM pa-
00THI

Pa3nen 1. MaTemMaTH4YecKoe MOae/JIMpOBaHUEC

Mapxkos-
CKHUU T1c-
KpPETHBII
IIPOLECC C
JIUCKpET-
HBIM BpeMe-
HEM

Kakoe moaMHOXKECTBO COCTOSIHMN HA3bIBAa€TCS dproaude-
ckuM? Kak crtpoutcs rpad cocTosHUN MapKOBCKOIO MpO-
necca? Kak HaiiTH BEpOSATHOCTH COCTOSIHUI crycTs K 1maros?
Kak HaiiTi BEepOsSTHOCTh MEPBOTO MEpexo/ia B cocTosiHue 3a K
maroB? Kak onpenenuts cpeaHee BpeMs Mepexoa B 3a/1aH-
Hoe cocrosiHne? Kak omnpenensieTcss BEpOATHOCTh IEPBOTO
BO3BpallleHHs B cocTosiHue crycTs K maros? Kak onpenenutsb
cpeaHee BpeMsi, He0OX0JMMOe Il BO3BPALLCHHS B ICXOTHOE
cocrosiHue? Kak ompenenuTbh yCTaHOBMBILHECS BEPOSITHO-
ctu? Ilonyuute GopmMyinbl UIsl YCTAaHOBUBIIUXCSI BEPOSTHO-
CTEH C IIOMOLIBI0 MATPUYHBIX OIEPALIUM.

Pabora c nuteparypoi,
HU3YUCHUC TCOPECTUUC-
CKOTO MaTepHaJa.

Pemenue CUTyallUOH-
HBIX 3aaa4.
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Kakoii motok Ha3biBaeTcs mpocTeimum? Kakoi moToK Ha3bl-
BaeTCsl MOTOKOM C OrpaHMYEHHBIM mocieaeicTueM? Kak
OIPEAEIUTh 3aKOH PpacHpeleleHUus UIMTEIbHOCTU HHTEp-
BaJla, Ha KOTOpBIM momnajna ciy4yaiiHas touka? Kak ompene-
JIUTh 3aKOH PACIIPENENICHUS JIEBOIO M MPABOr0 y4yacTKa, Ha
KOTOPBIE MMOJEIIUIICS CIIy4allHbI HHTEPBAJI BPEMEHU, IIPHU BbI-

Pabota c ntureparypoi,
HU3YUCHUC TCOPCTUUC-

Hotoku co- (maeHuu ciydaiHon To4ku? Kak onpeienuTh yClnoBHbIN 3a-| o MaTepuana.
OBITHII  |KOH pachpenesieHus] OCTaBIIErocsi BPEMEHH, €CIIM U3BECTHO
KONHYECTBO TIPOTIE/IEro BPEMeHH CITyCTs ToCie/Hee coOpl-| - CLICHHE CHTYalHOH-
tue? Kak omnpenenuTs BEpPOSTHOCTh TOIO, YTO CIIY4ailHO HBIX 337184,
Ha4yaThli BBIYMCIIMTEIBHBIA TIPOLIECC, I KOTOPOro Tpedy-
ercsd (UKCUPOBAHHOE BPEMS BBINOJIHEHUS, YCIEIIHO BBIOJI-
HUTCs 6e3 cO0eB, €ClIM M3BECTEH 3aKOH paclipe/leIeHUs] UH-
TEPBAJIOB BPEMEHU MEX1y COOsSMHU.
Mapkos YeM OTIMUAIOTCS MAPKOBCKHE LIEMU C HEIIPEPBIBHBIM BpeMe-
e - e penin Komioropon? Kok s o oo TIPSl
KPETHAI |t cocTosmmit B 3aJaHHbIM MOMeHT BpeMenu? Kak ompene- B TEOPEIEE
npomece ¢ CKOr'0 MaTepuala.
JIMTh YCTAHOBUBILHUECS BEPOSITHOCTH C IOMOIIBIO MATPUYHBIX
HEHPEPRIE" onepanui? Kak onpenenurs cpeHee BpeMs HaX0KACHUS CU- Pemenne curyanmon-
HBIM BpeMe- HBIX 3a]1a4.
CTE€MBI B COCTOSIHUH, BHE COCTOSIHUS, B IOIMHOKECTBE COCTO-
HeM SIHUH, BHE TIOJIMHO>KECTBA COCTOSTHHUIA?
Kak ctpoutcs rpag mapkosckoro nporuecca aiast CMO ¢ oxu-
Marematu- |nanuem? Kak ¢ momMomipr0 MapKOBCKHX MPOIECCOB OIpee-
YECKOE MO- [JIMTh BEPOSATHOCTH OTKAa30B, IPOIMYCKHYIO CIIOCOOHOCTbD, Pabora ¢ urepatypoi,
JIeTUPOBa- |CPEIHIOK JIMHY OYepeid, CpeHee BpeMs B odepenu, cpen-| M3YICHHE TCOPETHIC-
HHE CHCTEM [Hee KOJIMYECTBO 3aHATHIX KaHAOB oOcmyxuBaHus? Kak u3-| ~ CKOro MaTepuaja.
MaccoBOro |MeHsercs rpad mMapkosckoro npouecca 11a CMO c Hetepre-| Pemenne CHTYALHOH-
o0cIy>KuBa- | TMBBIMU 3asiBKamH, 17151 CMO ¢ ommbkamMu B 00CITy)KUBaHUH, HBIX 3a71a4.
HUS it 3aMKHYTBIX CMO, mist CMO c¢ He [TyaccOHOBCKMMH TO-
ToKaMu coObITui, 111 CMO ¢ B3aMMOIIOMOIIIBIO.
Pazgen 2. UmMmuTaniuoHHOE MO/IeJIMPOBaHUE
|. TeopeTnyeckasi yacThb
B uem 3akioyaercst CyTh M1 OCHOBHAS ]IS UMUTALMOHHOTO
MojienupoBanus? KakoBo MECTO MMUTAIIMOHHOTO MOJIENINPO-

BBenenue B [BAHUS CPEIIM OCTAILHBIX METO/IOB UCCIENOBAHUSA CHCTEM? 5
puvuTarmos-| ONPEIEIEHAs IMUTALMOHHOTO MojienupoBanus. [Ipenmyie- Pabora ¢ uTeparypo,
HOe Mojie- |CTBa MCIIOIb30BaHUs MMUTAIMOHHOTO MOJIEJTUPOBAHHSL. M3YHCHHIC TCOpeTHHe-

CKOTO MaTepHaa.
JTMPOBAHNE | Kjjaccrduranus MMATALMOHHBIX Mojeei. Camble pacipo-

CTpaHCHHBIC BUBl UMHUTAIIMOHHBIX Mojeneit. [Ipumep nmu-
TAaIlHOHHBIX MOJCIIEH.
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B yem pa3nuna Mexx 1y HEmpepbIBHBIMU U TUCKPETHBIMU pac-
npeneiaeHusIMU? C IOMOIIBIO KaKUX PaclpeieIeHU MOKHO
3aJ1aBaTh UHTEPBAJIbI MEKY ITOCTYIUIEHUSIMU HOBBIX 3a5BOK,
TpeOOBaHUHN WM KIMEHTOB B cucTeMy? C MOMOIIBIO KaKHX
pacnpeziesieHui MOKHO 33/1aBaTh JIMTEILHOCTb 00CTYKUBa-
HUS WK BBIIOJIHEHUS HEKOTOPBIX omnepanuii? C moMoIpko
KaKUX pacrpeie’eH!il MOKHO 3a/1aBaTh OLIMOKU U3MEpPEHUs,
pa3bpoc mapameTpoB?

Texauue-
CKas CTO-
poHa UMHU-
TaIIHOHHOTO
MOJIETTUPO-
BaHUSA

Kak nmomyunts BIOOPKY CIIy4ailHBIX YHCEN ¢ PABHOMEPHBIM
pacnpenenenuem? Kak caenarb Tak, 4ToObI MOCIEAOBATEIb-
HOCTh CIYy4YalHBIX YHCEJ HE IMOBTOPSUIaCh KaK MOYKHO
nonbie? Kak u3 paBHOMEPHOTO pacrpeieleHusi MOXKHO I10-
JY4YUTh APYrHe pacHpeesieHus] UCIOob3ys METoa 00paTHOM
¢ynkumu? Kak noiayduTh 3aKOH paclpesieNeHus ¢ yceueHHON
obmacteio omnpeneneHus? Kak momydnTs BBIOOPKY Cirydaii-
HBIX 4YHCCII, yeil 3aKoH pacnpeacicHud MOXHO NIPCACTaBUTh
B BHJI€ KOMITO3ULIMHU IIPOCTHIX 3aKOHOB pacnpezenenus? Kax
IOJIYYUTDb BI)I60pKy CJIy‘IB.fIHI:IX YHUCCII 110 METOAY NPHUHATUA-
oTkiioHeHU? Kak moiayduTh BBIOOPKY ClIy4yallHBIX 4YMCEN C
HOpPMaJIbHBIM 3aKOHOM pacnpenenenusa? Kak npoBepurs, 4to
TeHEepaTop CIy4YalHBIX YMCENl BBIJAET HY)KHOE paclpenesie-
Hue? JIns 4ero m Kak MpoBEPSIIOT T'€HEpaTOp PaBHOMEPHOTO
3aKOHA paclpeeseHUsl HA PABHOMEPHOCTD 3aIIOJIHEHUS MHO-
roMepHoro mnpoctpanctBa? Kak reHepupoBarh CTallMOHap-
HBIM M HecTalMoHapHbIN npornecc nocrymiaeHus [lyaccona?
Kak MozmenupoBaTh HE MyaCCOHOBCKHU MpOIECC MOCTYILIE-
HUs?

Pabota ¢ nurepatypoi,
U3yUYCHHE TEOpeTUYC-
CKOT'0 MaTepuala.

MeTtonoio-
Tusl MoJe-
JINPOBAHUSA

[IpuBenn cxemy 3TanoB AJIA UCCIEAOBAHUSA CUCTEM C IIOMO-
IIbI0 UMUTALIMOHHOTO MOJieIMpoBanus. Kakas Mozenb Ha3bl-
BaeTcs aJiekBaTHOM? B dem pa3HuIla MeXIy Badugalnuen u
Bepudukanuein? Ha kakux sTamax BBIIOJHSETCS MpPOBEpKa
agekBatHocT? JIJIsi 4ero HyKHO IUIAHHUPOBAaHUE JKCIIEPU-
MeHTOB? Kak »kenaTeabHO CTPOUTHh CXEMY AKCIEPUMEHTOB?
Kak M0OXHO yMEHBIINTH KOJIMUECTBO IKCIIEpUMEHTOB? Kakue
€CTb PEKOMEHIALNHY IIPU IUIAHUPOBAHUU DKCIIEPUMEHTOB IS
OCTpoeHus MeTamozenu? Kakue MeToapl ONTUMHU3AUHU UC-
IIOJIB3YIOTCSA B UMUTALlMOHHOM MojennpoBanun? Kak pema-
eTcsi mpobiieMa ONTUMHU3AIUH, €CITH €CTh MHOKECTBO JIOKAJIb-
HBIX ONTUMYMOB? B yem ocHOBHasi mpo0JeM Npu CpaBHEHUH
aTbTEPHATUBHBIX KOH(puUrypanuii cucreM? Kak peanuzoBarth
METOJT OOIIMX CIIy4alHBbIX YHMCEJ MPU CPAaBHEHUU aJlbTEpPHA-

PaGora c nuteparypoi,
U3y4eHHe TeopeTnye-
CKOT'0 MaTepHala.
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TUBHBIX KOH(urypamnuii cucrem? Kak moctpouTh aoBepH-
TeJIbHBIA UHTEPBA I BEIHUUMHBI IPEBOCXOJICTBA OJHON CH-
cTeMbl Hax apyroi? Kak BIOpaTh JydIIyr0 CUCTEMY M3 MHO-
KECTBA AIbTEPHATUBHBIX KOH(MUTYpaLIHii C 3a1aHHOM BEPOAT-
HOCTBIO NPaBUIBHOTO BbIOOpa?

Il. IlpakTHYeckas yacTh

JuckpeTHo-
COOBITHI-
HOE MOJIe-
JUpPOBaHUE
B Anylogic

W3yuure ocHOBHble Onoku bubanoreku MoaenupoBaHUs
MIPOLIECCOB ISl TIOCTPOEHUS TUCKPETHO-COOBITHIHBIX MOJIE-
nei. Hayuurech ynpaBisiTb XOJOM BPEMEHH MOJAEIH, MpPH-
OCTaHaBJIMBAaTh U 3aIlyCKAaTh BBINOJIHEHUE MOJEIHU JI0 33JaH-
HOT'0 BpeMeHU. M3yunTe Kak co3gaBaTb HOBbIE TUIIbI aT€HTOB
C JOTIOJIHUTENbHBIMU NapameTpaMu. M3yuute 6i10ku Queue,
Seize, Service. M3yuute pa3Hbie ciocoObl OpraHU3alluu oue-
peau: FIFO, LIFO, no npuopuTeTraM U CpaBHEHUEM areHTOB.
N3yunte criocoObl orpaHudeHust pasMepoB ouepeneit. Mzy-
YHUTE CIIOCOOBI OPraHU3aINK MPEPHIBAHUS B OOCITY>KUBAHUH C
MOMOIIBI0 HACTPOMKHU BO3MOKHOCTH BBITECHEHUS 3aAa4. UTo
MIPOUCXOJUT C areHTaMu, 00CITyKUBAaHUE KOTOPBIX ObLIO IIpe-
pBano?

Pabota ¢ nurepatypoi,
HU3Y4YEHHE IIPUMEPOB U
JIOKYMEHTAIUH 110
Anylogic.

C6op u Bu-
3yaaM3anus
CTaTHUCTHUKU
B Anylogic

Hayuurtecr coOupars cTaTUCTUKY O BPEMEHH HaXOXKICHHUS B
ouepenn Yepe3 MmapamMeTpbl areHTOB M 4Yepe3 CIelHalbHbIe
6noku timeMeasureStart/timeMeasureEnd. Hayuutech BbiBO-
JUTh COOpaHHYIO CTaTUCTHKY Ha 3KpaH. Hayuurech 00benu-
HATh CTATUCTUKY U3 Pa3HBIX BBIOOPOK M OCYILECTBIIAThH pa3-
JeNTbHBINA cOOp CTATUCTHKH B pazHble BbIOOpKU. M3yunTe Kak
3a71aBaTh IOJIb30BATEIILCKUE TEHEPATOPHI CIYyYaiHBIX UHCEI
1Tt 00ecrieueHus] CHHXPOHU3AIH CITyJaifHBIX YHCeN B pas-
HBIX DKCIIEPUMEHTaX, U3yuuTe Kiacc Random.

Pabota c nureparypoi,
U3y4eHUE IIPUMEPOB U
JTOKYMEHTALUH! 10
Anylogic.

Co3nanue
AHUMUPO-
BaHHBIX
Mpe3eHTa-
1A B
Anylogic

W3yunre kak ycTpoeHsl mpuMepbl Mozeeii: Robot for Golem
Manufacturing, Distribution Center, Autoclaved Aerated
Concrete Factory, Three Body Problem. Hayuutech camocTo-
ATCIIBbHO CO3/1aBaTh aHUMHUPOBAHHLIC ITPE3CHTAIL[UN Moneneﬁ

Pabora c nuteparypoi,
H3y4YEeHUE IIPUMEPOB U
JOKYMCHTAIUHU 110
Anylogic
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Henpeprbis-
HbIE MOJICIIU
Y MOJENH
CHUCTEMHOI
JTUHAMHKU B
Anylogic

Kak ctouTs kiaccuueckue MOJETH CUCTEMHOH JNUHAMUKH B
Anylogic? Kak cTpouTh NMpOW3BOJIbHBIE HEIPEPHIBHBIE MO-
nenu? Co3galiTe HENMPEPBIBHYIO MOJielb XUIIHUK-KepTBa 1
MoJieb (PU3NYECKUX MTPOLIECCOB.

Pabota ¢ nurepatypoi,
U3y4eHUE TPUMEPOB U
JOKYMEHTAINH 110
Anylogic.

ArenTHO-
OPUEHTHUPO-
BaHHBIC MO-

e

Kak co3maBaTb HOBBINM THUII ar€HTOB W MOMYJSLUN areHTOB?
Kak 3amaBarh JIOTMKY IIOBEIEHHs ar€HTOB C IIOMOILBIO Ha-
rpaMMmbl  coctosiHui? IlocTpoiiTe areHTHO-OpUEHTUPOBAH-
HYI0 Mozenb XulHuk-Keprea. Kak cobupars craTHCTUKY 110
areHram?

Pabota c ntureparypoi,
U3y4EHUE IIPUMEPOB U
AOKYMCHTAIUU 110

Anylogic.

Croenuanb-
HbIE€ BUJIBI
MOJICIIEH B

Anylogic

N3yuure npumepbl Monened, B KOTOPBIX HCIOJIB3YHOTCS
OJIOKH IPOM3BOJICTBEHHBIX CHCTEM, OJIOKH MEIMIEX0IHON O10-
JMOTEKHU, OJIOKH OPOKHOIO IBHKEHUS, OJOKU KEIE3HOJ0-
POKHOTO ABMXKEHUSI, OJIOKM MOJEIUPOBAHUS IIOTOKOB XKUJ-
koctu. Hayuurech cTpouTh MOJENH, B KOTOPBIX HCIOJIB3Y-

OTCA OAJHOBPEMECHHO HECKOJIBKO ITOAXO0A0B MOACIUPOBAHMA.

PaGora c nuteparypoi,
U3y4eHUE IPUMEPOB U
JOKYMEHTAIUH TI0

Anylogic.

6.2. IlepeyeHs BONPOCOB, 3a/1aHUIA, TeM JIJIsl MOATOTOBKH K TEKYIIeMYy KOHTPOJIIO

Ilpumepnulii nepeuensv 3a0anuii 011 KOHMPOILHOU pabombl

KOHTpOHI;Haﬂ MOXKCT COCTOATH N3 HCCKOJIBKHMX 3aI[aHI/Iﬁ Ha KaKXAYI0 TCMY 110 Ma-

TEMATHYCCKOMY MOACIIUPOBAHUIO.

3ananme 1 (MapKkoBCKHE POLECCHI C JUCKPETHBIM BPEMEHEM )

Cucrema nmeem 12 TUCKpEeTHBIX COCTOSIHUN. VI3MEHEHUE COCTOSTHUN MTPOUCXOJIAT
B IMCKPETHBIE MOMEHTBI BPEMEHHU C 3aJJaHHOMN BEPOSITHOCTh. CXeMa MapKOBCKOTO TIPO-
1ecca u300pakeHa Ha pucyHke. Tpedyercs onpenenuTh:

1) BEepOsATHOCTB TOTO, UTO 3a 9 IIaroB CUCTEMa MepeiIeT U3 CoCcTosIHUS 4 B COCTO-
saue 12;

2) BEepOSITHOCTH COCTOSIHUI CUCTEMBI CITYCTs 5 [I1aroB, €CJIM B Ha4aIbHbIH MOMEHT
BEPOSITHOCTb COCTOSIHUM ObUTH CJICTYIOIIUMU
A=(0,13;0,1;0,13;0,02;0,04,0,03;0,03;0,1,0,05;0,13;0,11;0,13);

3) BepOATHOCTH IEPBOTO MEPEX0/a 3a 5 MaroB U3 COCTOSHUA S5 B cocTostHUE 9;
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4) BEepOSATHOCTH IIepexojia u3 cocTossHusA 9 B cocrosiHue 3 He mo3aHee yeM 3a 10
I11aroB;

5) cpeaHee KOJIUYECTBO IIAroB JUIs TIEPEX0/1a U3 COCTOSIHUS / B COCTOSTHUE 5;

6) BEpOSTHOCTH MIEPBOT0 BO3BpAIIICHHUS B cOCTOsTHUE 4 3a 9 1m1aros.;

7) BepOSATHOCTH BO3BpaIeHHs B cocTosiHre 11 He mo3aHee yem 3a 6 1mraros;

8) cpenHee BpeMs BO3BpallleHHs B cOcTosiHUE 9;

9) ycTaHOBUBIIHECS BEPOSTHOCTH.

3ananue 2 (MapKOBCKHE MPOIIECCHI C HEMPEPHIBHBIM BPEMEHEM )

3alaHa CHCTEMA MAacCOBOT0 0OCITYKUBAHHUS CO CIIEAYIOIUMHU XapaKTEPUCTUKAMMU:

. MHTEHCUBHOCTD MTOCTYTUICHUS A=35
. KaHaJIOB 00CITy>KUBaHUS m=2
. MHTEHCUBHOCTbH O0CITY>KUBAHUS pu=24
. MaKCUMAJIBHBIA pa3Mep ouepeaun n=14

N3HavanbHO TpeOOBaHUMN B CUCTEME HET.

a) CoctaBbTe Tpad MapKOBCKOTO Mpoliecca, 3aMullnTe cucTeMy ypaBaenuit Kour-
MOTOPOBAa M HAWIUTE YCTAHOBUBIIIHECS BEPOSTHOCTH COCTOSIHUM.

b)Haitnure BeposATHOCTh OTKa3a B OOCTY)KHBaHHUH.

C) Haiinure oTHOCHTENBHYIO M @0COTIOTHYIO MHTEHCUBHOCTD OOCITY)KHBaHUSI.

d) HaiimuTe cpeaHio JIMHY B OYEePE/IH.

e) Halinure cpemHee BpeMs B oUepeiu.

f) Haiinure cpennee 4rcio 3aHSATHIX KaHAJIOB.

g) HaiimuTe BEpOSITHOCTH TOTO, YTO TIOCTYIAIONIAs 3asBKa HE OYeT KAaTh B Ove-
penu.
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h)Haiitu cpenHror0 AIMTENBHOCTH BPEMEHH Ui MPOCTOsI (OIXHOKPATHOTO) CH-
CTEMBI MacCOBOTO OOCITYKUBAHHSI.
1) HaiiTu cpeHIOr0 JUTUTEIEHOCTh BPEMEHH, KOTIa B CUCTEME HET OUepeIH.

IIpumepvt npakmuko-opueHmupo8aHHbIX 3a0aAHUL

1. B cynepmapkeT npuxoaAT 3a NMOKYIIKaMH JIB€ KaTErOpUH IOKYIaTeNIeH.
OnHM U3 HUX OPUXOJAT KaXK]ble 6 MUHYT, BBIOUpAIOT TOBap B T€UeHUE 2+] MUHYT U
OIUIAYMBAIOT TOBAP HA Kacce B TeueHne 3 MUHYT. [lokynaTenu u3 Ipyrod Kareropuu
MPUXOJAT B Mara3uH 3a OOJIBIINMHU IMOKYIIKaMHU B CpeJHeM 10 6 yenoBek B yac. Takue
MOKyHaTeIn HaOMparoT TOBap B TeueHue 4+2 MUHYT, 3aT€M UIYT B3BEIIMBATH TOBAP B
BECOBOM OTIEJ C OAHUM ITPOJABLOM B T€YEHUE 2 MUHYT, & IOTOM HIYT OILUIAYHWBATh
TOBAp Ha Kaccy, I1e 00CIyKMBaIOTCs B cpefHeM 5 MuHYT. [Iponecc noctyruienus mno-
kynareneil seasercs [lyaccoHoBckuMm. Bpemst oOcimykuBaHusI HAa Kacce U B BECOBOM
OTJEJIE MTOAUUHACTCS HOPMAJIBHOMY 3aKOHY PaCIpelelIeHUs CO CPEIHEM KBAaJApaTH4-
HBIM OTKJIOHEHUEM PABHBIM OJIHOM YETBEPTU MAaTEMATUYECKOI0 oxkuaanus. IIpomone-
aupyiiTe paboTy cymepMapKkeTa U OINpENeIuTe pa3Mepbl ouepeseil U JITUTENbHOCTD
OXKuJaHus B ouepeasx 3a Bpems 20 yacos.

2. B NONMKIMHYKY NPUXOIAT MMALMEHTHI U CTAHOBATCA B OYEPEIb B PETH-
ctparypy. Cpeau nauMeHToB BISIBJICHO TpH rpynibl. [lepBas rpynmna — 3T0 0ObIYHBIE
MAIMEHTHl, THTEHCUBHOCTD UX TMOCTYTUIEHUS cOCTaBisieT B cpeaHeM 10 yemoBek B yac.
Bropas rpynna noceruteneil — 3To BeTepaHbl 00€BBIX AEHCTBUM, KOTOPBIE MPUXOIAT
B CpEJHEM 2 YeJlOBeKa yac U OOCITYKUBAIOTCS BHE ouepean. TpeTbio rpynny cocTaB-
JISIFOT XaMOBATHIE IMOCETUTENIH, KOTOPBIE NTHOPUPYIOT BCE YCTAaHOBJIEHHBIE IIPaBUJIA U
Je3yT B HA4aJl0 O4eped BCEMHU BO3MOKHBIMH CIIOCOOAMH, NHTEHCUBHOCTb IPUX0J1a
TaKUX MOCETUTENEH cocTaBisieT B cpeaHeM 1 uenosek B yac. B peructparype paboraet
TOJIBKO OJJMH Bpad, KOTOPBIA TPATUT Ha KaXJOr0 MOCETUTENSA B CPEAHEM 4 MHHYTHI
(HopmanbHOe pacnpeaeneHue 6=1). Cunras, 4To Bce MHTEPBAJIbI MOCTYIUIEHUS COOT-
BETCTBYIOT 3KCHOHEHLHUAIBLHOMY pPACIpPEACTICHUIO MPOMOAEIUPOBAaTh paboOTy peru-
CTpaTypsl B T€YEHHE 12 4acOB M ONPENEIHUTh CPEIHEE BPEMs OKHUJAHUS B OUEPENH
MOCETUTENIEN U3 KAXKIOU TPYIIIBI IOCETUTENEU MOJTUKINHUKH.

Kpurtepuu 6amibHON OIEHKH Pa3IMdHbIX (HOPM TEKYIIETO KOHTPOJIS yCIIeBAEMO-

CTHU COACPIKATCA B COOTBCTCTBYIOIIUX MCTOANYCCKUX PCKOMCH/IAITUAX Ka(be,[[pbl.

7. ®OHJ OLIEHOYHBIX CPEJCTB /JIsl MPOBeAeHUs] MPOMEKYTOYHOM aTTecTalun
o0yyaruuxcst o JUCHUIIMHE

[Tepedyenn mIaHUPYEMBIX PE3YJIBTATOB OCBOCHHSI 00pa30BaTEILHON MPOTPAMMBI

(HCpG‘-IGHB KOMHGTCHHHﬁ) C YKa3aHUCM MHAUKATOPOB UX JOCTUIKCHUS U TNIAHUPYCMBIX
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PE3YJILTAaTOB O6YIIGHI/I$I IO JUCHUIIIIMHEC COACPKHUTCA B Pa3ACIIC «2. HepequL IIJ1aHu-

PYEMBIX PE3yJIbTaTOB OCBOCHUS 00pPa30BaTEILHON MPOrpaMMbl (ITepeYeHh KOMITETEH-

Ui) ¢ yKa3aHHEeM WHIUKATOPOB UX JOCTHKEHUS U TUIAHUPYEMBIX Pe3yJbTaTOB 00y-

YCHUA 110 JUCLHHUIIIIUHE .

IIpumepsbl OLIEHOYHBIX CPEACTB /JIsl MPOBEPKH KAMKA0I KOMIIeTEHI[UM,

(popmupyemMont TUCHUIIUHON

Pe3yabTaThl 00yueHus

Nuaukaropsl | (YMeHHS M 3HAHUS),
HaumenoBanue
JIOCTHKEHHsI | COOTHeceHHbIe ¢ HHAH- | THIOBbIE KOHTPOJILHBIE 32 IaAHUS
KOMIICTCHIIUU
KOMIICTCHIIMU | KaTOpaMH J10CTHIKE-
HUA KOMIIETCHIINU
3amaHa cucTeMa MacCOBOTO OOCITY)KUBaHUS CO
CIICTYIOIIIMMHU XapaKTePUCTHKAMMU:
. WHTEHCUBHOCTD MOCTYIUICHUS A=47
. KaHaJIOB 00CTYKUBAHUS m=7
. WHTCHCHUBHOCTH OOCTyXuBauust =10
. MaKCHMAaJIbHBIN pazMep odepeau n=19
1. Vicrons W3HavyanbHO TpeOOBAHUI B CUCTEME HET.
5 'eT umho a) CocraBbTe Trpad) MapKOBCKOTO Mpo-
M};HHOHHOP 3narb. Teoputo Map- | mecca, 3anMIIKTe CUCTEMY ypaBHeHHH Koamo-
coMMvipKa- | KOBCKUX TIPOIECCOB ¢ | ropoBa 1 HaMJIUTE YCTAHOBHBIIHUECS BEPOST-
unoﬁme JMCKPETHBIM U HETIpe- | HOCTH COCTOSIHHH.
Textomory | PPBHPIM BpEMEHEM. b) Haiigute BeposiTHOCTH OTKa3a B 00CITy-
MKH-4 N Ymernb. Ctpouth Ma- | )KMBAHHH.
Crioco0eH moHu- P TEMAaTHYeCKHE MOJENH | C) Haiigute oTHOCUTENBHYIO M a0COIOT-
MaTh [PUHIUIEI HeoOXou-
puHI o CJIOXHBIX CHCTEM C HUC- | HYIO HHTCHCHUBHOCTh OOCTYKHBaHUSI.
abO0THI COBpE- Mo HHOp- =
p P . 10JIb30BaHueM Teopun | d) Haiinute cpenHo0 AMTUHY B OYepe/u.
MEHHBIX HH(pOp- Gona Bm’ o | MAPKOBCKHX  TpoIec- e) Haiinute cpemnee BpeMst B OUepe/IH.
MallHOHHBIX TEX~ pa, BU3Y COB. f) HaiinuTte cpemHee 4mMciIo 3aHATHIX Ka-
HOJIOTHI U UC- ngzaglxm u HAJIOB.
00paboTkHn .
HOJIB30BATh UX HEHHHX 9) Haiigute BeposSTHOCTH TOTO, YTO TO-
ML peuICHUA 3a- ) CTymaromiasi 3asiBka He OyneT XJaTh B oue-
nau npodeccuo- pem.
HAJIbHOU NCATEIIb- h) Haiitu cpennee BpeMsi HaXOXJICHHUS B
HOCTH COCTOSTHUH, KOT/Ia CHCTEMa MPOCTanBaeT.
i) Haiitu cpennee BpeMsi HaXOXICHUS B
IMOJMHOKECTBE COCTOSSHUM, KOTJa B CUCTEME
HET OYepe/u.
2. OcymecTs- B onrepammonnoM 3aiie 6aHka 00CITyKUBAKOTCS
ym 3nate. Merononoruto p X
JISIET paruyo- dusnyeckre u opuandeckre Jmia. B Oanke
N HCCIICIOBAHUS CHUCTEM
HaJILHBIA BBI- OpraHW30BaHHA JJICKTPOHHAS CHCTEMa PErH-
C TIOMOIIBI0 HMHTAIU-
60p mpo- CTpaIi¥ KJIMEHTOB, TaK 4TO cpa3y GopMHpPY-
OHHOTO MOJEIUPOBa-
IPaMMHOTO - I0TCS JIBE OTJCJbHBIC ouepenu i (pu3ude-
NPOAYKTA B )
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3aBUCUMOCTH
OT IIOCTaB-
JICHHOM 3a-
JauH.

Ymerb. CTpouTh UMHU-
Tal[MOHHBIE MOJEIN U

CKHUX W ropuaudeckux ymi. s oGcmyxuBa-
HUS (DU3MYECKHX JIUI] B OIEPAIIHOHHOM 3alie
MPEyCMOTPEHO TPU OKHA, JUISI OOCTY)KHBAHHS
IOPUINYECKUX JIUI] — OHO OKHO. CTaThucTuye-
CK{ yCTaHOBJIEHO, YTO MOCTYIJICHUE KIIMEHTOB
MIPOUCXOIUT C UHTEHCUBHOCTHIO 16 UeIlOBEK B
qac, 00CIy)KUBaHUE (PU3NICCKUX JIUI COCTAB-
nsiet B cpereM 10 MUHYT, FOPUIMYECKUX JIHIL
— 22 MUHYTBHI, TaK K€ YCTaHOBJEHO, YTO B
CPEIHEM 4YHCIO FOPUIAMYECKUX JIUI[ COCTaB-
nsietT 20% oT BcexX BXOASIIUX KIHUEHTOB. ECTh
OCHOBAHHMS MPEIOJIAraTh, YTO BXOISIIHIA 110-
TOK W BpeMsi OOCITYXMBaHHUS BCEX KIHCHTOB
MOYHMHSCTCSI  SKCIIOHCHIIUAILHOMY — 3aKOHY
pacupenenenus. COCTaBUTh WMHUTAITMOHHYIO
MO/IEJIb Pa0OTHI ONIEPALIMOHHOTO 3aJia 3a JeCs-
TUYAcOBOH pabouuii neHb. OnpeneauTs Kod¢d-
(bUIUEHT 3arpyKeHHOCTH pabOTHUKOB OaHKa,
CpeZHee BpeMsl U CPEIHEI0 JJIMHY OuYepeicH.
3a enMHUIY BPEMEHH TPUHSATH OJIHY MUHYTY.
MOXHO JIH COKpPAaTHTh KOJHMYECTBO OKOH IIO
00cIyXKUBaHUIO PU3NYECKUX JIUIL 0€3 0c000T0
yiiep6a kauecTBa 00CITy KMUBaHHUS.

3. Bimaneer
HaBBIKAMH
oOecIeueHus
uHpopmanu-
OHHOM 0€e3-
OIACHOCTHU
ABTOMATH3H-
POBaHHBIX
CHCTEM.

HpOBOI[I/ITB Ha HUX
9KCIICPUMEHTHI.
3HaTtb. OcoOeHHOCTH

Y pa3ianyus MaTeMaTu-
4eCKOro M HMMHTalHU-
OHHOTO MOJIEINPOBA-
HUSL.

Ymerb. Ctpoutrs Mo-
nenu  uH(pOpMaIMoH-
HBIX CHCTEM C IOMO-
HIbIO MaTemaThye-
CKOrO M HMUTAIOH-
HOT'O MOJEIUPOBAHHUS.

B HekoTOopoM oT/ENe COTPYAHUKHU IPEaIpHUsi-
TUS pabOTaIOT 3a NEPCOHATBHBIMU KOMIIbIOTE-
pamu. Beero B otnene naxoaurcs 40 nepco-
HaJIbHBIX KOMITBIOTEPOB. JIrobast TexHuKa
MMeeT TeHJEHIINIO BBIXOIUTh U3 CTPOS B ca-
MBIH HE MOJXOAMINI MOMEHT U KOMITBIOTEPHI
He uckiIoyeHre. OpUueHTUPOBOYHOE BPEMS
0€30TKa3HOM pabOThl KOMIIBIOTEPOB
1000+150 yacoB o0 paBHOMEPHOMY 3aKOHY
pacripeniesieHus (IpOMHULIUATU3UPYHTE
HavyaJbHOE BpeMs pabOThl KOMIIbIOTEPOB,
4TOOBI OHU HE BBIXOAMIIN U3 CTPOS MPHOIU3H-
TEJIHHO B OJIHO BpeMs BosiHaMu). Heo6xo-
JMMO KaK MOYKHO CKOpEe 3aMEHHUTh HEUC-
MIPaBHBIN KOMIIBIOTEP. I TaKMX CIIy4daeB
IpeyCMOTPEH pe3epB U3 5 padborocrnocoo-
HBIX KOMIIbIOTEpOB. HencnpaBHbIil KOMIIBIO-
TEp MOCJE 3aMEHBbI €r0 Ha PE3ePBHBIN MOCTY-
1aeT B PEMOHTHYIO MacTepCKy1o, Tie pado-
taet 1 mactep. Macrep HE MOKET PEMOHTH-
poBaTh cpa3y HECKOJIbKO KOMIIBIOTEPOB OJJHO-
BpEMEHHO. Bpemst peMOHTa Ka)K0ro KOMITb-
torepa coctasisgeT 30+10 gacoB 1o paBHO-
MEpPHOMY 3aKOHY.

[TpomonenupoBath paboTy OTaENa B TCUCHHE
5 ner mopnenbHOro BpemeHH. Heobxomumo
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[IPOAHAIU3UPOBATh  CIIOKMBILIYIOCA —0OcTa-
HOBKY, OIIPENICIIUTh CPEAHEEC U MAaKCUMAJIbHOE
KOJIMYECTBO OJHOBPEMEHHO HEUCIIPABHBIX
KOMIIbI0TEpOB. OIpenenuTs 3arpy:KeHHOCTb
MacTepa [0 PEMOHTY KOMIIBIOTEPOB, OIpe/e-
JIUTH CPEeTHEE YUCIIO MPOCTAUBAIOIIUX COTPY/I-
HUKOB MPEANPUATHS, OXKUJAIOIIUX PEMOHTA
KoMmIbioTepa. OrmnpeneauTh HEOOXOAUMOCTh
HaiiMa JIOMOJHUTEIBHOIO MacTepa Mo pe-
MOHTY, ecnu oriata mactepa 300 y.e. B yac, a
YOBITOK OT IPOCTOSI COTPYAHHUKA MPEATIPUSATHUS
coctabiisieT 500 y.e. B yac. Kak usmenurcs pe-
3yJbTaT, €CJIM KOJTUYECTBO PE3EPBHBIX KOMITb-
1oTepoB Oynet 157
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IIpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY

|. Cnucok BOMpOCoOB M0 MaTeMAaTHYECKOMY MOEJTMPOBAHUIO

. MapkoBcKue mpoIecchl ¢ AUCKPETHBIM BpeMeHeM, rpad cocTosHuil. COCTOsIHHE UC-
TOYHHK, TPAH3UTUBHOE COCTOSIHHE, KOHLIEBOE cOCTOsiHME. KOHIIEBOE MOaMHOXKeE-
CTBO COCTOSIHHI, SProinuecKoe MOJIMHOKECTBO COCTOSIHUM. BepositTHocTH cocTos-
Hui. Kakoii rpoiiecc Ha3pIBaeTCSI MAPKOBCKUM?

. MapKoBCKHil TIpoIiecc ¢ AUCKPETHBIM BpeMeHeM, rpad coctosHuil. BeposTHocTH
nepexoioB. OxHopoaHas ek MapkoBa. BepostHocTs nepexosa 3a k maros. Be-
POSTHOCTH COCTOSTHUI Yepe3 K 1raros. BeposTHOCTH /U1 HEOAHOPOHOM 1ern Map-
KOBa.

. MapKkoBCKHil Tpoliecc ¢ TUCKPETHBIM BpeMeHeM, Ipad coctosHuid. BeposTtHOCTh
NIepBOTO TIepexo/1a 3a K maros (111 OTHOPOTHOTO U HEOJTHOPOIHOTO Iporiecca). Be-
POSITHOCTB Iepexoa He Oosee ueM 3a k maros.

. MapkoBckuil mpouecc ¢ JUCKPETHBIM BpeMeHeM, rpad coctosiHuid. BeposTHOCTH
TICPBOTO BO3BpAIIeHUs 3a K 111aroB (7151 0JHOPOIHOTO W HEOJHOPOIHOTO MPOIIecca).
CpenHee Bpemsi BO3BpALICHUS.

. MapkoBcKkHil mporiecc ¢ AMCKPETHBIM BpeMeHeM, rpad coctossunid. CTaimoHapHbIN
pexum. Ycnosus. IIpenensasie BeposiTHOCcTH. [1oTOK BepositHocTH. Haxoxenue
IpeesbHbIX BEpOsATHOCTEN. MaTpuuHblii criocoO.

. MapkoBCKHil mporecc ¢ HEeMpepbIBHBIM BpeMeHeM, rpad coctosHuid. [lyaccoHos-
ckuii mporiecc. BepositHocTh niepexojsa 3a At. MHTeHCMBHOCTH mepexoioB. Mart-
pHUIla THTEHCUBHOCTEM.

. MapkoBCKHil TIpoliecc C HEMPEPHIBHBIM BpeMEHEM, Ipad COCTOSHMA. YpaBHEHUS
Konmoroposa. [Totok BepostHocTH. CructeMa nuddepeHnanbHbIX YpaBHEHUHN.

. MapkoBCKHil nponecc ¢ HempepbIBHBIM BpeMeHeM, rpad coctostHuil. CtanuoHap-
HBIA pexuM. YcnoBus. BepostHocTH coctosiHuii. Cucrtema ypaBHeHH. MaTpuy-
HBII c110c00.

. MapkoBcKkHil ipoliecc ¢ HEMPEepPhIBHBIM BpeMeHeM, rpad cocTosHuil. Bpems ogHo-
KpaTHOTro MpeObIBaHUA B COCTOSIHUM. BpeMs 0IHOKpaTHOTO NpeObIBaHUS BHE COCTO-
STHUSL.

MapkoBcKkHil poIiecc ¢ HEMPEPBIBHBIM BpeMeHeM, rpad coctosiHuil. Bpems oa-
HOKpPATHOTO MpeObIBaHUS B MOAMHOMXECTBE COCTOSIHUI. BpeMmsi onHOKpaTHOrO TIIpe-
ObIBaHUSI BHE COCTOSIHHUSL.

Teopus cuctem maccoBoro oociyxuBanus. 3agada Teopun CMO. Xapakrepu-
ctuku ddpdextuBHoct CMO. Cxema rubenu U pa3sMHOXKEHUS MapKOBCKOTO TPO-
ecca.

Teopus cuctem mMaccoBoro oocimyxuBanus. Maorokanansnas CMO c orpanu-
YyeHHOM ouepenpto. Cxema MapKOBCKOro mporuecca. YpaBHenus: Konmoroposa.
VYcranoBuBLniics pexuM. BeposTtHocTh oTkaza. OTHocuTenbHas U abCOIIOTHAs

MPOIYCKHAs clIOCOOHOCTh. CpeHss JIMHA OYepe/Iu.
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13. Teopus cuctem MaccoBoro oociayxuBanus. Maorokanansaas CMO ¢ orpaHu-
YyeHHOU ouepenplo. Cxema MapKOBCKOro rmporecca. YpaBHenus: Kosnmoroposa.
VY cranoBuBmmiics pexxum. Cpennee Bpemsi B ouepean. CpeaHee BpeMsi HaXOxXKICHUS
B cucteMe. CpeHee Yncio 3aHAThIX KAHAIOB.

14. Teopusa cucteM maccoBoro oocmyxkuanusi. CMO ¢ orpaHU4eHHBIM BpeMEHEM
O’KUJIaHUs1, cCXeMa MapKOBCKoro mnpoiiecca. 3amkHyTbie CMO 1 ux cxema. Xapakre-
puctuku 3amMmkHyTor CMO.

15. Teopus cuctem maccoBoro oocmyxkuBanusa. CMO c ommbOkamu B 00CTy>KHBa-
Huu. Cxema. CMO c¢ B3auMonomoIipio. J{uciuriiraa B3auMonoMoiiu. MHTeHCHUB-
HOCTbh OOCITy’)KMBaHUS IPU B3aMMOIIOMOILM KaHAJIOB oOciykuBaHus. PekomeHnna-
muu. Cxema.

16. Teopus cuctem maccoBoro oociayxkuBanus. CMO ¢ He TyaCCOHOBCKHMHU TTOTO-
KaMu COOBITHH. 3aMeHa 3aKOHA BPEMEHHU OOCIYKHMBaHHUS Ha paclpeesicHue Jp-
JaHTa Wik 0000IIeHHOe pachpeiesieHne DpiaHra. MeTo1 ICeBIOCOCTOSHUM IS
obecnieueHuss MapKkoBOCTH Ipoliecca.

1. Cncoxk BOmpocoB M0 UMHTAIMOHHOMY MO/I€JTMPOBAHM IO

1. [losicHuTe, YeM MPUHLIUMHAIBHO OTIUYAETCS WMHUTAIMOHHOE MOJICIUPOBAHUE OT
JIPYTUX METOJOB UCCIEIOBAHUS.

2. Kakne 3akoHBI pacripeiesiecHuss HanbojIee 9acTo UCIOIB3YIOTCS B HMUTAITMOHHOM
MoJienupoBaHun? Kakre BeMUYMHBI Yallle BCEro C MOMONIBIO HUX 3a4a0T?

3. B yeM ocoGeHHOCTH TaOIUIHOTO, (PU3UIECKOTO U MPOTPAMMHOT0O CITOc00a MmoTyde-
HUS CIIy4ailHBIX uncen?

4, Kakue 4nciia Ha3bIBAIOT TICeBAOCTydaiHbIMU? Kakue MeToIpl MOJyYeHUs ClTyJan-
HBIX YKCEJI Bbl 3HaeTe?

5. Pacckaxute 0 TMHEHHOM KOHTPYIHTHOM T€HepaTope CIy4yalHbIX YUCET U TeOpeMe
O TPeX YCIIOBUSX JJI TOTO, YTOOBI TeHepaTop 00J1a/1all TIOJIHBIM MEPUOIOM.

6. PacckaxuTe 0 KOHTPYIHTHOM T€HEPATOPE C MPOCTHIM MOAYJIEM U O MEXaHU3ME U3-
0exaTh ABHOTO JIEJIEHUS TI0 MOYJIIO.

7. Kak ycTpoeHbl MHOTOKpaTHbIE pEKYPCUBHBIE U CIIOXHBIE renepaTopbl? Kakue npe-
HUMYIIECTBA OHU MOTYT J1aTh?

8. B yuem ocHoBHas uzest merona ooparnoit pyukuu? Ilpusenure npumep. Kakas oco-
OCHHOCTH B TOJYYCHUU JUCKPETHBIX PACIPEACIICHUN METOAOM OOpaTHON (PyHK-
u’?

9. [lepeuncnure HETOCTATKU U JOCTOMHCTBA MEeTO1a oOpaTHOU ¢yHKIMU. B uem oco-
OCHHOCTH TIOJIYYCHHSI YCEUECHHOTO PACIpPECICHHs] ¢ TTOMOIIBI0 00paTHON (yHK-
u’?

10. Kak paboTaet MeToa KOMIO3UIIUH JJIsl TCHEPUPOBAHUS CIIOKHBIX 3aKOHOB pac-
npeaeneHus?

11. Kak ycTpoeH MeToj NPUHATHUSI-OTKIIOHEHUS JJIsl TOJIy4EeHUs TPOU3BOJIbHBIX 3a-
KOHOB paclpeencHus?

12. T'enepauus ciydyailHbIX BEJIMYMH HAa OCHOBE CHELHAIbHBIX CBOMCTB M METO/I
CBEPTKH.
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13. Pacckaxure o criocobax reHepHUpOBaHUS HOPMAIBHOTO 3aKOHA paclpeIesieHus,
npuBenuTe GOPMYIIBL.

14.  Jlnsi 4ero v Kak OCYIIECTBIISIETCS TECTUPOBAHUE TEHEPATOPOB CIyUYaMHBIX YHCEN
Ha PABHOMEPHOCTBH 3aII0JIHEHUSI MHOTOMEPHOTO MPOCTPaHCTBA?

15. Kak ocyiecTsisieTcs TECTUPOBAaHUE T'€HEPaTOPOB CIyYalHBIX YHCEI Ha HE3aBU-
CUMOCTb CITy4YailHbIX BEJIMYMH?

16. IlocTtpoenue Momenei cucteM MaccoBOro oociykuBanus. [Ipumepsl. 13 kakux
XapaKTEPHBIX YACTEH COCTOUT CUCTEMA MACCOBOTO OOCTY>KUBAHMSI.

17. Kakue ocHOBHBIE KPUTEPUH (XapAKTEPUCTUKH) OLIEHKH PabOThl CHCTEMbI Mac-
COBOT'0 OOCITYKUBaHHUSA?

18. MopenupoBaHue npouecca MOCTYIJICHUS 3a8BOK Ha OCHOBE CTallHOHAPHOTO
ITyacconoBckoro npouecca. CpoiicTtBo IIyacCOHOBCKMX IMMOTOKOB MOCTYIUICHUS.

19. MopenupoBanue HectamoHapHoro [lyaccoHoBCKOro npoiecca mocTyIIeHHUs.
[Touemy HY>KEH IPYroi aJrOPUTM MO CPABHEHUIO CO CTAIIMOHAPHBIM MTOTOKOM?

20. B yem oTiMuMe HEMPEPHIBHBIX MOJEIe OT AUCKPETHBIX? OCHOBHBIE CIIOCOOBI
pelieHus: HEMPEePhIBHBIX MOJIENEH?

21. OcoOenHOCTH HeMpepbhIBHBIX Mojneneil. [IpuBeante mpuMepsl HEMPEPHIBHBIX
MOJENEN.

22.  OcobeHHocTH Mojenel cucteMHon auHamMukH (k. Doppectepa).

23. Mogenb cucteMHON 1uHaMUK Mup-2. OCHOBHOM BBIBO/I.

24.  OcHOBHast 0COOCHHOCTh ar€HTHO-OPUEHTUPOBAHHBIX MOJIeNIEH, KiTacCUUKAIUs
Cpelbl.

25.  OcHOBHast 0COOEHHOCTh ar€HTHO-OPUEHTHUPOBAHHBIX MOJIeTieH, Kilaccudukaius
areHTOB.

26.  OcHOBHast 0COOCHHOCTh ar€HTHO-OPUEHTUPOBAHHBIX MOJICIICH, IPUMEPHI

27. Kaxkue cocoObl MPOABMKEHHSI MOJIEILHOTO BPEMEHU CYIIECTBYIOT, B U€M HX
OTJINYMS U B KAKHX MOJIEJIIX B OCHOBHOM OHU MPUMEHSIIOTCS?

28. IlpuBenurte CIUCOK 3TAMOB MPH UCCIEIOBAHUN CUCTEM C TIOMOIIBI0O UMUTAIIN-
OHHOT'0 MOJEJIMPOBAHUSI.

29. Kakue monenu HazbIBaroTcs anekBaTHbIMH? [IpuBeaute cxemy oOecrieueHus
aJIeKBATHOCTU MOJIEIIH.

30. Kakue momenu Ha3bIBalOTCS aJIeKBATHBIMU, YTO TaKO€ BaJIMIALUA U KOT/1a OHA
MIPOUCXOIUT?

31. Kakue Mojenu Ha3bIBAIOTCS aJeKBATHBIMHU, YTO TaKoe Bepu(HUKaIUs U KOT/1a
OHa MIPOUCXOIUT?

32.  Kaxkue monenu Ha3piBatoTCs anekBatHbIMU? [IpuBenuTe cxemy cpaBHEHHS BbI-
XOJIHBIX JTAHHBIX PEATHbHOU CUCTEMBI U MOJICTIH.

33. [lns dero HyXHO TJIAHUPOBAHHE MPOBEIACHUS IKCIIEPUMEHTOB HA UMHUTAIMOH-
HbIX Mozeisx? [lepeunciure BUbI (aKTOPOB U OTKIMKOB.

34.  Jlnst 9ero HyKHO TUTAaHUPOBAHUE TPOBEICHUS YKCIIEPUMEHTOB Ha MMUTAITMOH-
HBIX Mozesix? Kak MOXKeT BBITJISIIETh OBEPXHOCTH OTKIMKOB?

35. i 9ero Hy:KHO TUTAHMPOBAHWE MPOBEJIEHUS SKCIIEPUMEHTOB HA UMHUTAIIOH-
HeIX Moeax? Uto Takoe miaH 2X, Kak OH CTPOMTCS M JUISl YEro OH MOYKET OBbITh
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HYKEH?
36.  Jlms yero Hy’>KHO TUIAHMPOBAHHME MPOBEACHUS HKCIIEPUMEHTOB HA UMHUTAIIMOH-
HBIX MojeNax? YUTo Takoe M KaK pacCUUTHIBAIOTCA TIaBHBIC 3D PEeKThI GakTOpOB?
37.  Jlns yero HY>XKHO TUTAHUPOBAHHE MPOBEACHUS IKCIEPUMEHTOB HA UMUTAI[MOH-
HBbIX Mojiesisix? UTo Takoe U Kak pacCUUTHIBAOTCS 3 PEeKThI B3auMoIeHCTBUS (ak-
TOpOB?

38.  Jlns yero Hy’>KHO TUIAHMPOBAHHME MPOBEACHUS HKCIIEPUMEHTOB HA UMHUTAIIMOH-
HBIX Moziesax? UTo Takoe u Ui 4ero MOXKeT ObITh HyKeH ()aKTOPHBIH TIJ1aH ¢ Ipo6-
HBIMH PEIIUKAMH?

39.  Jlms yero Hy’>KHO TUIAHMPOBAHHE MPOBEACHUS HKCIIEPUMEHTOB Ha UMHUTAIlMOH-
HBIX MoJiesiX? UTO Takoe CBEpXHACHINIEHHBIE TUIaHbl U ISl YETO0 OHU MOTYT OBITh
HYXHBbI?

40.  Jlns yero Hy>KHO IJIAaHUPOBAHHUE MPOBEACHUS IKCIEPUMEHTOB Ha UMHUTALIUOH-
HBIX MoJensix? Kak MOKHO yMEHBIIUTh KOJMYECTBO (haKTOPOB?

41.  [Ins yero Hy»HO IUIaHUPOBAaHUE MPOBEIEHUS SKCIEPUMEHTOB HA UMUTAIIMOH-
HBIX Mozensax? UTo Takoe MeTaMOIeNu, JUIsl YEro OHU UCIOJIb3YIOTCS, KaK OHHU 3a-
BUCAT OT BBIOPAHHOM CXEMBbI 3KCIEPUMEHTOB?

42. B ueMm ocHOBHas mpobiieMa MpHU CPAaBHEHUU ANbTEPHATHBHBIX KOH(PUTYpALIHiA
cucteM? UTo Takoe METOA OOIIMX CIyYalHBIX YUCEN U JUIsl YE€rO OH MCIOIb3yeTCs ?

43. B yem ocHOBHas mpoOiieMa MpHu CpaBHEHUH aJbTEPHATUBHBIX KOHPUTYpAIUA
cucteMm? Ilepeuncnure mpoOiembl oOecreyeHnss CUHXPOHU3ALNK CITyYailHbIX Y-
Cell.

44. B dem ocHOBHas mpoOjemMa NMpH CPAaBHEHHH albTEPHATUBHBIX KOH(DUTYpaIuii
cucteM? Pacckaxxute 0 JOBEpUTEIbHBIX MHTEPBAIaxX MPU CPABHEHUH AJIbTEPHATUB-
HBIX crucTeM (Ha ocHOBe kputepusi CThIOZICHTA).

45. B dem ocHoBHas mpoOjema Mpu CPaBHEHUM albTEPHATHUBHBIX KOH(PUTYpaIuit
cuctem? Pacckaxxure o JOBEpUTEIBHBIX MHTEPBaAJIax Benya npu cpaBHEHUH anbTep-
HAaTUBHBIX CHCTEM.

46. B yem ocHOBHas mpoOieMa MpHU CPaBHEHUH aTbTEPHATUBHBIX KOHPUTYpaIHii
cuctem? IlpuBenure airoput™ BbIOOpa JTydlel KOHPUTYpaUu U3 MHOYKECTBA aJlb-
TEPHATUBHBIX KOHPUTYypaLHil CUCTEM.

47. Pacckaxure o MoJieNsIX U 00 ocHOBHOM ujaee metoaa Mounrte-Kapiio, npuBeaure
npumep.

48. Mertoasl onTtuMu3anuu 1enaeBoil GyHkmmu (PyHKIIMOHANIA), TPUMEHSIEMBIC B
UMUTAaLMOHHOM MOJIETUPOBAHMH.

49.  OcHOBHBIE OJIXO/IBI TP MOUCKE III00ATLHOTO SKCTPEMyMa BO BpeMsi ONTUMU-
3allMM HEBBITYKJIBIX 3a/1a4.

IIpumep 3x3aMeHAIIMOHHOTO OUJIeTa
1 Bompoc (15 6amnoB): MexaHU3MbI TIPOIBUKCHUS MOJICIIBHOTO BPEMEHHU.

2 Bompoc (15 6anioB): OcHOBHAsE 0OCOOEHHOCTh ar€HTHO-OPUEHTUPOBAHHBIX MOJIE-
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neH, KiaccuduKaIys areHToB.

3 Bonpoc (30 6aioB): 3agaua

B runepmapkere «Cemepoukay miis 0OCTyXKUBaHHS TTOTOKA MOKYHATENEeH €CTh
YEThIPE KACChl, BBISIBIICHO, YTO CpeHEe BpeMsi OOCIyKMBaHMS MOKyNaTeaen Ha pas-
HBIX Kaccax pa3zHoe. Ha nepBoii kacce coctaBisieT 3 MUHYTHI, Ha BTOpOil kacce 4 Mu-
HYTHI, Ha TPEThEH Kacce 5 MUHYT M Ha YeTBEpTO Kacce 6 muHyT. K Kaccam oprannzo-
BaHa o0mas ouepeb. IHTEHCUBHOCTh MOCTYIUICHUSI TTOKyIaTeNeld K KaccaM COCTaB-
nsieT 57 4enoBeK B yac. 3aKOH pachpeeeHus] MOCTYIUICHUS MOKyIaTeneld u oociy-
KUBAaHUS HA Kacce MPUHUMAETCS SKCMOHEHIMATbHbIA. COCTaBUTh MMUTAIMOHHYIO
MOJIeNIb pabOThI Kacc 3a OJJMH BOCBbMUYAcOBOW pabounii AeHb. Onpenenutsb Kodhdu-
[UEHT 3arpy>KEHHOCTU KACCUPOB, CPEITHEE BPEMSI B OUEPE/IU U CPEAHEI0 JIJIMHY OYe-
peau K KaccaM. 3a €MHUILy BpEMEHU NPUHATh OJHY MUHYTY. OmnpeaenuTb, crocoo-
CTBYET JIM YMEHBIIICHUIO BPEMEHH 0KHUIaHUsI B OUepe U 1I00aBICHHUE MATOro Kaccupa-
CTa)kepa, CpeJiHee BpeMs 00CITy>KMBaHUs KOTOPOTo / MUHYT, U 332 CYET MMOMOIIH KOTO-
poOMYy cpeqiHee BpeMsi 00CTyKMBaHUS TIEPBOTO U BTOPOTO KACCUPOB YBEIMUUBACTCS HA
I munyTy.

8. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOM YYEOHOH JIUTEPATYPbI, HEOOXOAUMOM

AJIAA OCBOCHMUSA JUCHHUIIIINHBI

a) OcHoBHas JuTeparypa:

1. JlaGckep, JI. I'. BepositHOCTHOE MOeIMpOBaHUE B PMHAHCOBO-IKOHOMUYECKOM 00-
nactu : yuebHoe nmocodue / JI. I'. Jlabckep. — Mocksa : UHOPA-M, 2021. — 172
c. — OBC ZNANIUM.com. - URL.: http://znanium.com/catalog/product/1228815
(mata oopamenust: 31.03.2023). - TeKCT : 3IEKTPOHHBIH.

2. Kopabnes, 0. A. Umutaninonnoe moaenupopanue: yueonuk / FO. A. Kopa0brnes;
®unyHusepcuteT. — Mocksa : Knopyc, 2017. - 146 c. — Tekcr : HenmocpeaCcTBEH-
ueiit. - To xe. - 2020. - O5C BOOK .ru. - URL.: https://www.book.ru/book/933531
(mata oopamenwusi: 31.03.2023). - TekcT : AIEKTPOHHBIH.

0) JlonoiHMTE IbLHAA JIUTEPATypAa:

3. Kopabnes, I0. A. UmuTtanmonHoe moaenupoBanue. [Ipaktukym: yaebHOE mocooue
JUIsl HampaBieHuit OakanaBpuara 'lTlpuknagHas Marematuka M uHpopmaThka',
"Ilpuknagnas naopmaruka, "busnec-unpopmaruka” / 10. A. Kopabnes ; Ouny-
HuBepcuteT. — Mocksa : Knopyc, 2021. - 153 c. - bakanaBpuar. - Tekcr : Hemno-

cpeactBennblii. — To xe. — 2021. — OBbBC BOOK.u. - URL:
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http://znanium.com/catalog/product/1228815
http://www.book.ru/book/933531

https://book.ru/book/936268 (nata obpamenus: 31.03.2023). — TekcT : 27IeKTpOH-

HBIN.

9. Ilepeyenb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKAIMOHHON CeTH

«I/IHTepHeT», HCOﬁXOIlI/IMBIX AJIA1 OCBOCHHUA TUCHUIIIMNHDBI

e OOyyaromue MaTepuaidbl W BHIeo 1o ANyLOQIC, ToCTymHBIE IO ajapecy

www.anvylogic.ru/books, www.anylogic.ru/education-videos .

e HarmonanbHOE 00IIIECTBO MMHTALIMOHHOTO MOAEIMpoBaHus WWW.Simulation.su

e NHdopMannonHo-00pazoBaTenbHbld opTad OUHAHCOBOIO YHUBEPCUTETA MPHU

[TpaButensctBe Poccuiickoii @eneparmu http://org.fa.ru/

e DnekTpoHHas oubnmoreka @uHancoBoro yauepcuteta (Ob) http://elib.fa.ru/

e DyekTpoHHO-0MOaMoTeuHas cuctema BOOK.RU http://www.book.ru

e DIeKTPOHHO-OMOIHOTeYHas cucTeMa «Y HuBepcuTeTcKas 6ubmioreka OHJIAMH»
http://biblioclub.ru/

e DJIeKTPOHHO-OMOIMOTEUHas cucTema Znanium http://www.znanium.com

e DIICKTPOHHO-OMOIHOTeuHas cucTeMa m3narenbera «FOPAUTY https://urait.ru/
e DIIeKTPOHHO-OMOIMOTEeUHas cucTeMa nu3narenascTBa [Ipocnexr
http://ebs.prospekt.org/books

e JlenoBas onnaiin-ouomuorexa Alpina Digital http://lib.alpinadigital.ru/

e DyekTpoHHas Oubnuoteka M3narenbckoro qoma «I'peOEHHUKOBY
https://grebennikon.ru/

e Hayunas snextponnas oubiroreka eLibrary.ru http://elibrary.ru

e HarnuonanbsHas 3aekTpoHHast OubaunoTeka http://H36.pd/

10. MeToauyeckue ykazaHus JJisl 00y4alOIIMUXCS 110 OCBOEHHUIO TN CIIUTJINHBI

MeToanyecKkue peKOMEH/IAIUH 110 BbINOJIHEHNI) KOHTPOJIbHOU padoThl

BrlmotHeHrE KOHTPOJILHON pabOThl HATIPABJICHO HA OIEHKY KA4ECTBA YCBOCHHUS
CTYAEHTAMU JHWCUUWIUINHBI, BJIAJCHUS HABBIKAMU PEIICHUS NMPAKTUYECKUX 3aJaHHM.
[Ipu moATrOTOBKE K BBITTOJIHEHUIO PAOOTHI CTY/ICHT JTIOJDKEH U3YyUYUTh PEKOMEHIyEMbIC
HOpPMATHUBHBIE [TPABOBBIEC AKThHI U YUEOHYIO JTUTEPATYPY, & TAKKE MOBTOPUTH KIIFOUEBbIE
MTOJIOKEHUS ¥ OTIPEIEIICHHS TI0 U3yYEHHBIM BOTIpOcaM yueOHOM TuCIMIUIMHEL. B X01e

BBITIOJTHCHHUA pa60T1>1 CTYACHT AOJIKCH IPOSABUTL 3HAHHWS OCHOBHBIX BOIIPOCOB IIO TC-
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MaM JIMCIUIUIMHBI, @ TAK)KE€ YMEHUS PEIIaTh TUIIOBbIC 3aa4i, OPMYITUPOBAThH YETKHE
U CcoZIepKaTesIbHbIe OTBETHI Ha BOMPOCHI, TPOBOJIUTH CPABHUTENBHYIO OlleHKY. KoH-
TpOJbHAas paboTa mpeanoiaracT MMCbMEHHBIN OTBET Ha BOMPOC, KOTOPBINA JOJIKEH OT-
pa3uTh 3HAHHME CTYACHTOM MOHSATHIHOTO ammapaTa. [lpu pabore yuuThIBaeTcs mpa-
BIJIBHOCTH OTBETOB Ha 3aJIaHMsI, OTCYTCTBHE COJIEPKATEIBHBIX U TEPMHHOIOTUYECKUX
OILINOOK.

1. KontponbHas pabota npecraBiisieT co00i padoTy HCCIeq0BaTENIbCKOrO Xa-

pakTepa.

2. llenr HammcaHus KOHTPOJIBHON pabOTHI — BRIPAOOTKA y CTYACHTOB OIBITa
CaMOCTOSITEJIBHOTO TOJIy4E€HUsI YIIyOJEeHHbIX 3HAHUW MO OJHOM U3 mpobiem (Tem)

Kypca.

3. [IpumepHbIli TIepedyeHb TEM KOHTPOJBHBIX PA0OT COAEPKUTCA B padoueit
IporpamMme TUCUUILTUHBI (MOyJisi). KoHTpoapHas paboTa BBIOIHAETCS MO METO U
YECKUM PYKOBOJICTBOM IPEIOJiaBaTelisl, BEAYIIEro ceMrUHapCcKue (IpakTUUeCcKue) 3a-

HSATHS.
4. KontposbHas paboTa CTy/ICHTa JOJDKHA BKIIIOYATh:
® ONHUCaHUE aKTyaJTbHOCTH TEMBI, IIETN U 3a7a9 paboThI;

® KpyT paccMaTpUBaEeMbIX MPOOJIEM, BAPHAHTHI U METOJIbI UX PEIICHUS;

® pPE3YyJbTAaThl aHAJIW3a UCIIOJB3YyECMOI'o MaTCpualia, X MHTCpIpETaAllud U 06H.II/I€

BBIBOJBI.

5. Ilpu BBITOTHEHUN KOHTPOJIHHOW pabOTHI UCIIONB3YIOTCS COBPEMEHHBIE WH-

dbopmaloHHbIe CpeACTBA MTOMCKa, 00pabOTKHY 1 aHallM3a MaTepuasa, 6a3bl JTaHHBIX.
6. O6beM KOHTPOJIBHOM paboTHI - He 60see 10 crpanui.

7. OneHKa KOHTPOJIbHON pabOThl OCYIIECTBIISIETCS] B MIPOIIECCE TEKYIIETO KOH-

TPOJIA YCIIEBACMOCTH CTYACHTOB.

11. Ilepeyenr WHGOPMALMOHHBIX TEXHOJOTHH, HMCIOJb3YeMbIX INPH OCY-

IeCTBJICHUHA Oﬁpa3OBaTeJIbHOFO nmpomecca 1mo JMCHMILVIMHE, BKJIIOYasl NMEPEYCHb
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He00X01MMOro nporpaMmmMHoOro o0ecrneueHus: I/IH(l)OpMa]_lHOHH])IX CIIPpaBOYHBIX

CUCTEM

11.1 KoMIIeKT JUIEH3UOHHOTO MPOTPaMMHOTO 00€CTICUCHUS:

- Windows Microsoft Office (Word, Excel, PowerPoint) wim LibreOffice
(Writer, Calc, Draw, Math, Impress)

- Antuupyc Kaspersky
11.2 CoBpemMeHnHnble npodeccuoHatbHbie 6a3bl JaHHBIX U HHPOPMAIMOHHBIE CITPABOY-
HBIC CHCTEMBI:

1. Cucrema moxenmupoBanus AnyLogic (6ecrutatnas PLE Bepcus).
11.3 CeptudunupoBanHpie MNPOTPAMMHBIE U aNlapaTHbIE CPEACTBA 3aIIUTHI

uH(pOpMaIMK — HE MPETyCMOTPEHO

12. Onucanue MaTepuaJIbHO-TEXHHMYECKOI 0a3bl, HeOOXOAMMOM IJs1 0Cy-
HIeCTBJICHUS 00Pa30BaTEJILHOIO NPOUECcca M0 JUCUHUILIMHE

Jns  mpoBeAeHUs JICKIIMOHHBIX 3aHATUA HEOOXOJMMa MyJIbTUMEAUTHAs
ayJUTOPUSI, OCHAILICHHAS! KOMITBIOTEPOM C TTOJKIFOYEHHBIM K HEMY TTPOEKTOpOM. st
MPOBEJICHUSI TPAKTUYECKUX 3aHATHH HEOOXOJUM KOMIBIOTEPHBIA KJacc ¢

YCTaHOBJICHHBIM IIPOTPAaMMHBIM OOecrieueHreM u3 paszaena 11.
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