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1. HammeHoBaHue JAUCIIUIIJIMHBI.

«MartemaTuueckoe u HUMHUTALIMOHHOC MOJACINPOBAHNC)

2. IlepevyeHb MIaHUPYEMbIX Pe3yJIbTATOB OCBOEHHsI 00pPa30BaTeIbHOM MPO-

Ir'rpaMMBbI (nepequL KOMHeTeHHHﬁ) C YKazaHMEM HHAHUKATOPOB X NOCTH/KCHUA U

IUVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHH M0 JUCHUILINHE

PesynbTaTsl 00yyenus (BJajieHUsi, yMe-

Kona
KOMITe HaumenoBanne |(MHAMKATOPHI JO0CTUKEHNS |[HUSL U 3HAHUS), COOTHECEHHbIE ¢ KOMIIe-
Termuy |<OMIETeHIIH KOMIIeTeHIIUH TeHIUSIMH/UHANKATOPAMH J0CTHKECHUS
1 KOMIIeTeHIIUH
1. JeMmoHCcTpHpYyeT 3naTh. Metonbl cOOpa ¥ BU3yaln3aluu co-
3HaHHE 0A30BBIX OpaHHOM CTaTUCTHUECKON MH(POPMAIIH.
MaTeMaTUYECKUX MOJENeH, |YMerh. MoaennpoBaTh CIOKHBIE CHCTEMBIL
[IPUMEHSAEMbIX B PA3JIMYHBIX |C IOMOIIbI0 UMUTALIMOHHOTO MOJEINPOBa-
MPEIMETHBIX 001aCTSX. HUS, COOMPATh CTATUCTUKY 00 MHTEPECYIO-
IIMX XapaKTePUCTUKAX, CTPOUTh AHUMHPO-
CrniocobeH ¢ BaHHbIe 3D npe3eHTanuu Mojesen.
IIOMOLIBIO 3narb. CrnocoObl MOAETUPOBAHUS CIOXK-
MaTeMaTU4eCKON HBbIX CHCTEM C MOMOUIBI0 MaTeMaTHYECKHUX|
2. Agantupyer u IpuUMeHseT
MOJIeJI PelIaTh METOJIOB Ha OCHOBE MAapKOBCKHX IPOIIEC-
CYIIECTBYIOIINE
IIKH-2 | 00CTaBIEHHYIO COB.
MaTeMaTUYeCKHE MOJEIH
TEOPETUYECKYIO . |¥YMerb. Pa3pabaTeiBaTh HMHUTALIMOHHBIE
711 pEIIEHUS TOCTaBJIEHHOM
WJIU TIPUKITAHYIO . MOJIEI U TPOBOJUTH SKCIIEPUMEHTHI Ha
MPUKJIATHON UK .
3a1auy, . HUX JJIs1 TIOJYYEHUS JOTOJTHUTEIHLHOU WH-
TEOPETUYECKOMN 3a/1auu.
peanu3oBbIBas dhopmarmu.
aJICOPUTM PEIICHMS (3, Brnageer 3HaTh. OCOOCHHOCTH W PA3JINYUs MaTeMa-
B BUJIC METOI0JI0TUEN THYECKOI0 U UMHTALIMOHHOI'O MOJICIINPOBaA-
NPOrpaMMHOTO  MaTEMaTUYCCKOI'O HHAL
MOZYJIS MOJEIIUPOBAHUSA sl Ymerb. CTpoUTh MOAENu HHQPOPMAIOH-
pereHus HBIX CUCTEM C MOMOIIBI0 MATEMATHYECKOTO

npodecCHOHANBHBIX 3a]1ay.

U UMUTAITUOHHOT'O MOJACIIMPOBAHUS.




3. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOrpaMMbl

I[I/ICI_[I/IHJ'H/IHa «MaremaTtuueckoe u HMHUTAOIUMOHHOC MOACIIMPOBAHUCY OTHOCHUTCH

K oOmedmmanbckoMy (IpeanpoGpuiIbHOMY) [AKITY.

4. O0bem ANCHHUIIJIMHBI B 3a9Y€THbBIX €¢AMHHUIIAX U B aKAJACMHUYCCKHUX HJacax C

BbIjIeJIeHHEM 00beMa ayJAMTOPHOI (JIEKIMH, CEMHUHAPBI) M CAMOCTOSITEJILHOM pa-

00TbI 00yYAOLIIUXCS

. Bcero (B 3/e Cemecrp
Buabl yueOHo# padoThI 110 AUCHUILIMHE
M 4yacax) 6
O0mas Tpya0éMKOCTh M CHUIIMHBI 4/144 144
Konmaxkmmuasa paboma - Ayoumopmuwie 3auamusn 50 50
Jlexyuu 16 16
Cemunapul, npaxmudecKkue 3aHamus 34 34
Camocmosmenvnas paboma 94 94
Bl TeKYIIETo KOHTPOIA Konrtponbnas | KonrponbHas
pabota pabora

By mpoMexyTOYHOM arTecTanuu DK3ameH DK3ameH

5. Conep:xaHue TUCHHUIJIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jesam) Jauc-

HUILIMHBI ¢ YKa3aHUEM X 00beMOB (B aKaJeMHUYEeCKHX 4acax) U BUJIOB y4eO-

HBIX 3AHATHMH.

5.1. Conep:kaHue TMCHUTIAHBI

Pa3znes 1. MaremaTnueckoe Mo1eJIMPOBAHHE

1.1. MapkoBCKHil IMCKPETHBIN MPOLECC C JUCKPETHBIM BpeMeHeM




MHOKeCTBO COCTOSTHUI CUCTEMBI, Tpad COCTOSIHUIA, OPUEHTUPOBAHHBIH rpad, re-
PEXO0J MEXKTY COCTOSIHUAMM, COCTOSIHUE HCTOYHUK, KOHLIEBOE (TIOTJIOMIAOIIEE) COCTO-
SHHUE, TPAH3UTUBHOE COCTOSIHUE, H30JINPOBAHHOE COCTOSIHUE, 3aMKHYTOE (KOHLEBOE)
MTOJIMHOKECTBO COCTOSIHHM, 3PrOJUYECKOe (CBSA3aHHOE) MOJMHOMXECTBO COCTOSHHM,
TPaH3UTHBHOE ITOJMHOXKECTBO COCTOSHUWA. BEpOATHOCTH COCTOSIHUM B AUCKPETHBIC
MOMEHTBI BpeMeHU. BeposaTtHocTu nepexona. BeposTHOCTE 3aA€pKKU B COCTOSHUU.
Onpenenenrne MapKkoBCKOro npouecca. [Ipumep MapkoBCKOro U HE MapKOBCKOIO ITPO-
necca. Marpuna nepexonoB. OIHOpOAHAs U HEONHOPOAHAsA enb Mapkosa. Havais-
HO€ pacIpeesIeHNe BEPOSITHOCTH COCTOSIHUM.

3anauy, pemaeMsple ¢ MOMOIIBI0 OJTHOPOAHBIX MAPKOBCKUX LIETIEH C JUCKPETHBIM
BPEMEHEM:

1. HaxoXIeHHE BEPOSTHOCTH IEPEX0/1a U3 COCTOSHUS | B COCTOSIHUE | 32 K 1m1aros;

2. HaAXOXKJICHUE BEPOSITHOCTEH COCTOSTHUN Ha K-TOM 11are;

3. HaxOXKICHHE BEPOSATHOCTH MIEPBOTO MIEPEX0/Ia U3 COCTOSHHUS | B COCTOSIHUE | 3aK
IIarOB, HAXOXK/ICHHE BEPOSTHOCTH MEPEX0Jia U3 COCTOSIHUS | B COCTOSIHUE | HE
Oosee yem 3a K maroB, HaXOXKJACHUE CPEIHETO BPEMEHH (KOJMYECTBA IIarOB)
IS TIEPEX0/1a U3 COCTOSIHUS | B COCTOSTHHE |;

4. HAXOXKJCHHE BEPOSATHOCTU TEPBOTO BO3BPALICHHS B COCTOSHUE 3a K IIaros,
HaXO0JIEHUE 0KUJAAEMOI0 BpEMEHH (KOJIMYECTBA 111aroB) BO3BPAIICHHUS;

5. yCTaHOBUBIIMMCS (CTAMOHAPHBIN) PEKUM, YCIOBUS, HAXO0XK/IEHUE YCTAHOBUB-
mUXCs (MpeAeNbHBIX) BEPOSTHOCTEH COCTOSIHUM, MOTOK BEPOSITHOCTH, MHEMO-
HUYECKOE ITPABUIIO, HAXO0XKICHUE YCTAHOBUBIINUXCS BEPOATHOCTEN C ITOMOILBIO
MAaTPUYHBIX OIEPALUH.

@opMyIIbl 115 PELIEHUS 3TUX 337a4 B YCIIOBUSAX HEOAHOPOAHBIX 1ienel Mapkosa,
KOTJJa BEpPOSATHOCTH MEPEXOJ0B 3aBUCAT OT HOMEPA I11ara.

[Ipumepsl MonenupoBaHUsi (PUHAHCOBBIX, SIKOHOMHUYECKUX WM MH(DOPMAIIMOH-
HBIX MPOLECCOB C MOMOIIBK MAPKOBCKHUX MTPOLECCOB C JUCKPETHBIM BPEMEHEM.

1.2. [ToTokH COOBITHI

DKcnoHeHUHanbHbIM U [lyacCOHOBCKUMI 3aKOH paclpeesieHus], TNIOTHOCTh pac-
npeaenenus, QyHKIUS paclpeeeHus], MaTeMaTHYeCKOe OKHUJIaHWE W JUCIIEPCHS.
[ToToku coObITHii. OTHOPOIHBIE U HE OJHOPOAHBIC TTOTOKK COOBITHH. PerynspHsIii mo-
TOK coObITui. OpauHapHBIA MOTOK. IHTEHCMBHOCTH MOTOKA. OXUAaEMOE YUCIIO CO-
ObITHI 3a UHTEepBan BpeMeHu. OtcyTcTBUe mocneaeicTBus. [lyaccoHOBCKUI MOTOK.
CrammmonapHocts notoka. IIpocreitmmii motok. I[IoTOk ¢ OrpaHHMYEHHBIM MOCIEACH -
ctBueM. [lotok [Tanbma.

CaoiicTBa nmoTokoB [lanpma:

1. Onpexenenue BEpOATHOCTH CIyYalHOM TOYKHM MOMACTh HA MHTEPBAJ 3aJlaHHON
HIMPHUHBI, TNIOTHOCTh BEPOSITHOCTH JINIMHBI UHTEPBAJIA, HA KOTOPBIN Momnajia Ciy-
yarHas Toyka. MaremaTuueckoe 0KUJaHUE U JUCIIEPCUSL.

2. OrmpejeneHne 3aKOHA paclpeereHus i BPEMEHU MPOILIEIIIero mnocie mno-
CJIEIHETO COOBITUSI U BPEMEHHM OCTABIIETOCs JI0 CJIEAYIOLIEr0 COOBITHS B MO-
MEHT BBINAJEHUS CIIy4YalHOM TOUKU. MaTeMaTuyecKkoe O)KUIaHue U TUCIIEPCHUSL.

5



3. OmpeneneHue 3aK0HA pacHpeeNeHUs 1 BPEMEHH, OCTABIIETOCS IO CIEAYIO-
IIETO COOBITUS TIPH YCIIOBUH, YTO U3BECTHO BPEMSI, ITPOIIEIIIEE C TPEABITYIIETO
coObrTus. OnpeneneHue 3aKoHa pacpeeiCHUs I BPEMEHH, MPOIISAIIEro ¢
MPEABIAYIIEr0 COOBITHS, IPH YCIOBUHU, YTO M3BECTHO BPEMsl J0 CIICTYIOIIETO
COOBITHS.

[Tpumepsl UCTIOIB30BaHUSA CBOKMCTB MOTOKa Ilaapma 11 penieHus SKOHOMUYE-
CKHUX 3aJad.

[TpuaenbHBIe TEOPEMBI TCOPUHU ITOTOKOB, CJI0KEHHE OOJIBIIIOr0 KOJIMYECTBa MPO-
M3BOJIbHBIX TTIOTOKOB, MHOTOKPATHOE CITyYaliHOE pa3psiKeHHE MTPOM3BOJIBHOTO ITOTOKA.

1.3. MapkoBCKUi IUCKPETHBIN MPOLIECC ¢ HeNPePbIBHLIM BpeMeHeM

IIepexon u3 cocTOsIHUS B COCTOSIHME. BEpOATHOCTH TOrO, YTO 3a Majioe BpeMst At
npou3zoiaeT coobiTue. ['pad coctossauii. MaTpuiia uHTeHCUBHOCTEH. YpaBHeHus Koii-
Moroposa. IIoTok BeposATHOCTH. MHEMOHHUUYECKOE MPABUIIO COCTABJIEHUSI YPABHEHUM
Konmoroposa. OqHOpOIHBIN 1 HEOAHOPOAHBIN MapKOBCKHII miporiecc. [Ipumep ompe-
JETICHUS] BEPOATHOCTH HAXOXICHUS B COCTOSIHUU C MIOMOIIBIO POTPAMMHOM peau3a-
MU YUCJICHHBIX METOJOB. Y CTAHOBUBIIUMNCS (CTALIMOHAPHBIN) PEKUM U YCTAHOBUB-
muecs (TpeiesibHbIe) BEPOSTHOCTH COCTOSHHUU. YCIOBUS CTallUOHAPHOTIO PEXHUMA.
Ilonck ycTaHOBHBIIMXCSI BEpOSATHOCTEW U3 ypaBHeHUM Kosimoroposa. MaTpuuHslii
croco0.

CoOTHOIIIEHUE CPEHETO BPEMEHN OJHOKPATHOTO HAXOXKAEHUSI CUCTEMBI B COCTO-
STHAWA W BHE COCTOSIHUSI C BEPOSATHOCTBIO 3TOTO COCTOsIHUSL. CpeHee BpeMs OTHOKPAT-
HOI'O HAXOXKJI€HUS B COCTOSIHUU MPU CTALIMOHAPHBIX U HECTALIMOHAPHBIX UHTEHCUBHO-
CTSIX TIOTOKOB coObITHI. OOpaTHas 3a/1aua, HAXOXK/IEHNE UHTEHCUBHOCTH TIOTOKA TIpU
U3BECTHOM DACIIPEICIICHUM BPEMEHHM OJHOKPATHOTO HAXOXKICHHUS B COCTOSIHUU.
Bpems ogHokpaTHOTO NIpeOBIBaHUS CUCTEMBI B TIOJIMHOXKECTBE COCTOSIHHM. [IpuMepsr
SKOHOMUYECKHUX 3a7a4.

1.4. MatemaTuyecKkoe MoIe IMPOBaHNE CHCTEM MACCOBOI0 00CTYKMBAHUSA

Cucremsl maccoBoro oociyxuBanus. 13 yero cocrour CMO. XapakTepucTuku
s dextuBHOCTH CMO. 3anaua reopuun CMO. MuorokanaipHass CMO ¢ oxxugaHueM.
Cxema rubenu u pazmHosxkenus. Cucrema ypasHenuit Konmoroposa. [Tpumep. Haxox-
JICHHE YCTaHOBMBILUXCS BeposiTHOCcTel. BeposiTHOCTh 0TKa30B. OTHOCUTENbHAS U a0-
COJIIOTHAsl PONyCKHasi crnocoOHOCTh. Onpenenenue cpenneit amuHsl ouepenu. dop-
Myiibl JIutTna. OnpeneneHre cpeqHero BpeMeHu B ouepeau. OnpeaeeHue CpeIHero
KOJIMYECTBA 3aHATHIX KaHANOB. OINpeeeHne CPEAHErO BPEMEHU IPOCTOSI CUCTEMBI.

CMO c nokuganuem ouyepeau. CMO ¢ ommbkaMu B 00CTyKMBaHUHU. 3aMKHYTbIE
CMO. I'pad coctostamit u oTmmuus ot kinaccudeckux CMO. CMO c ue Ilyacconos-
CKMMH ITIOTOKaMH COOBITHH, MeTOJ IIceBaococTosHni. CMO ¢ B3aMMOIIOMOIIBIO, THC-
LUUIJIMHA B3aUMOIIOMOIIH.

[IpuMepbl 5KOHOMUYECKHX 3a]1a4.

Pasznen 2. UMuTaunoHHoe MoieJIJMPOBaAHNE
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|. Teopernueckas yacTb

2.1. BBegenue B MMUTALIHOHHOE MO/IeJIMPOBAHUE

MecTo NMUTaMOHHOTO MOJEIMPOBAHUS CPEIH MHOKECTBA IPYTUX METOJOB HC-
cienoBanus. Kinaccudukaius IMUTAlIMOHHBIX Mojenel. J{uckpeTHO-COOBITHITHOE MO-
nenupoBaHue. ArperatuBHble Moaenu. HenpepeiBHble Mogenu. Moaenu CUCTEMHON
nuHamuku. Cratnyeckue mMonaenu U metox Monrte-Kapino. AreHTHO-OpHEeHTHpPOBaH-
HBIE MOJIEIIH.

3aKOHBI pacnpeieleHNs MIOTHOCTH BEPOSITHOCTU CIIyYalHBIX BETMYMH, HAanOO-
JIe€ 4acTO BCTPEYAOIIMXCS B UMUTALIMIOHHOM MOJCIIMPOBAHUU.

2.2. TexHuveckasi CTOPOHA HMHUTAIMOHHOTO MOIEJTUPOBAHMUSI.

1. ['enepaTopsl ciryyaiiHbIX yncesn. OCOOEHHOCTH CITOCOOOB MOMYyUYEHUS CITy-
YallHBIX YncelN: TaOMUYHBINA, PU3NUECKUN U MPOrpaMMHBIA criocob. MeToj cepeiuH-
HBIX KBaJparToB. Henocrarku. JIMHEHHBIM KOHTPYIHTHBIN TeHepaTop. Teopema o Tpex
YCIOBHSIX JIJIsl TOTO, YTOOBI reHepaTop 00Jafan MoJIHbIM MepruoaoM. KOHIpy HTHBIN
TEHEPATOP C MPOCTBIM MOJYyJIEM. MeXaHn3M YKJIOHEHHS OT SIBHOIO JiejieHnusa. MHoro-
KpaTHBIE PEKYPCUBHBIE TEHEPATOPHI U CIIOKHBIE TEHEPATOPHI.

2. MogenupoBaHue 3aKOHOB pacrpezencHusi. Meton oOpaTHoro mpeobpa-
3oBaHud (0OpaTHOM PyHKIMK). [ToTydeHre NUCKPETHBIX pacipeaeaeHui METO10M 00-
patHOM (yHkuMK. HegocTatku U JOCTOMHCTBA MeTOJa 00OpaTHOM (yHKUUU. ['eHepu-
pPOBaHUE YCEUEHHOTO pacipeiesIeHUs C TOMOIIBI0 MeTo/1a 00OpaTHOU GyHKUIKUU. MeTox
KOMITO3UIIMHU JJIsl TEHEPUPOBAHUS CIIOKHBIX 3aKOHOB pacrpeeneHus. Meros npuHs-
TUSA-OTKJIOHEHHUS JIJI MOJTYy4YEHHs IPOU3BOJIBHBIX 3aKOHOB pactpeaeneHusd. Crnennanb-
HbIE CBOVMCTBA U METOJ CBEPTKHU JUJII TEHEPUPOBAHHUS CIIyYalHbIX BEJIMYUH. ['eHepupo-
BaHHME CTAaHAAPTHOTO HOPMAJIBHOTO 3aKOHA pacrpeneseHus. 3MeHeHne napameTpoB
3aKOHOB pacIpeeeHUs CIIyYailHbIX BEJIMYHH, CABUT U PACTSHKEHUE.

3. TpebGoBanus k reHepaTopaM CIy4alHBIX YUCENT U CITOCOOBI TECTUPOBAHUS
3aKOHOB pacnpenenenus. Pactipenenenus Xu-kBaapar, Cterogenra, @umepa. Kpure-
puii [TupcoHa MpoBepKU COOTBETCTBUS CTATUCTUUECKUX JAHHBIX 3aJJaHHOMY TECOPETH-
yeckoMmy pacnpenenennto. Kpurepuit Koamoroposa npoBepku COOTBETCTBHSI CTaTH-
CTUYECKUX JAaHHBIX 33JaHHOMY TEOPETHUYECKOMY paclpeesieHuo. TecTupoBaHue re-
HEPATOPOB CIyYalHbIX YMCEJ Ha PAaBHOMEPHOCTH 3alOJHEHUS MHOTOMEPHOTO IMpo-
CTpaHcTBa. TeCTUpOBaHKE T€HEPATOPOB CITyYalHBIX YHCEN HA HE3aBUCUMOCTb CITyYai-
HBIX BEJIMYMH.

4, MopenvupoBaHuEe CUCTEM MAacCOBOTO oOcCyx)uBaHus. Hauano u okoHva-
HUE pabOThl CHCTEMBI MacCOBOTO OOCTykuBaHusl. OCHOBHBIC KPUTEPHUH OIICHKH pa-
OO0TBI CUCTEMBI MAaCCOBOT'O 00CITYyKMBaHUs. MoIeMpoBaHUE CTAIMOHAPHOTO U HECTa-
1moHapHoro [yacCOHOBCKOTO mporiecca MOCTYIUICHUS 3asiBOK Ha 00cykuBanue. Mo-
nenupoBanue He IlyaccoHoBckoro mporuecca nocryrmsieHus. CpaBHEHUE aHAUTHYE-
ckoro pemiennsi CMO c pellieHreM, OJIyYEHHBIM € TOMOIIBI0 UMUTAIIMOHHOTO MOJIE-
JMPOBAHMUS.



2.3. MeTo10/10TUs1 MO/1€JIMPOBAHMUS.

1. CxeMa 3TarnoB UCCIIEN0BAHNS CUCTEM C IIOMOIIBI0 HIMUTALMOHHOIO MOJIE-
nupoBanus. KpaTkoe onrcannue coaeprKaHus 3TaloB IIPHU UCCIEA0BaHUU CUCTEM C I10-
MOIIBI0 UMUTAIMOHHOTO MOJEIUPOBAHHUS.

2. AnleKBaTHOCTB MOJIEIIN HCCileyeMol cucteMe. OnpeneneHue aieKBaTHO-
CTH MOJIENIH U cXeMa 00ecleueHHsl aIcKBaTHOCTU MOJIeH. Banuaanus koHenTyanb-
HOU Mojenu. Bepudukaiys KoMIbIOTEpHON Moaenu. Banumaus KOMIbIOTEPHOU MO-
JIENIH A PE3YJIbTATOB MOJEIUPOBAHHUS.

3. [InanupoBanue sKkcriepuMeHTOB. Bupl ¢akTopoB U OTKIMKU. Daktop-
HbIH T1aH 2% 1 3 PexThl pakTopoB. DaKkTOPHBIN T1aH 257 ¢ APOOHBIMHU PEIIUKAMHU.
CBepxHachIIIEHHBIE MJIaHbl U OTCEUBaHUE PpakTopoB. Meramoienu.

4. Meroasl ONTUMHU3ALMH, UCIIOJIb3YEMbIE B UMUTAlMOHHOM MOJIEIMPOBa-
HUU MIPU TIOMCKE Jy4ylied KOMOMHAUWU MapaMeTpoB. I'pagueHTHbie MeToAbl. MeTof
Hennepa-Muna. Pemienue npo0sieMbl MHOXECTBA JIOKAIBHBIX ONTUMYMOB (CiTyvai-
HBIIl IOUCK, MIOUCK Ha CETKE, TEHETUYECKHUE aJTOPUTMBI, PACCESIHHBII MOUCK).

S. AHanu3 anbTepHAaTUBHBIX KOH(PUTypanui cucteM. Meron oOmmMx ciy-
yaiiHpix ymcen. [IpobieMa cMHXpOHHM3aUU COy4YalHbIX yucen. JloBepuTenbHble UH-
TepBaJbl NP CpPaBHEHUU KOHPUTypamuil cucteM. BpiOopa myuiieil U3 MHOMKECTBa
KOH(QUTYpaluid CUCTEM C 33JJaHHOW BEPOSITHOCTH MPABWJIBHOTO BHIOOpA U 3a/JaHHOM
BEJIMUMHON Oe3pa3inyusi.

Il. [IpakTHYecKkasi YaCcTh

2.4. JIuckpeTHO-COOBITHITHOE MoTeTupoBanue B Anylogic.

[Toctpoenue npocreitiieit moaenu. COop u BeIBoJ cTatucTUkKU. [locTpoeHue rpa-
¢ukoB u nuarpamm. Co3aHue HOBBIX THNOB areHToB. Co3JaHHe aHUMUPOBAHHOU
npe3eHTauuu Moaenu. Co3naHue U HaCTPOMKa ONTUMHU3AaMOHHOTO SKCIIEPUMEHTA.

2.5. Coop u Bu3yasm3amnusi cratucTuku B Anylogic.

BcerpoeHHble 3aKOHBI pacipeeiaeHus. DMIUPUUYECKUE 3aKOHBI paclpeaesieHusl.
Coznanmne HeCTaHIAPTHOTO 3aKOHA pacrpezesieHus. BoiBoa Ha 9KkpaH aBTOMaTHYECKU
cobupaemoit cratuctuku. CaMoCTOsITeNIbHAs OpraHu3alus cOopa CTaTUCTUKU. JJe-
MEHTHI cOOpa W BU3yaJIU3allui JaHHBIX, THCTOIPaMMbl M BpeMeHHbIe Tpaduku. O0b-
€IMHEHUE U pa3/IeJIeHne CTATUCTUKU 10 pa3HbIM BbIOOpKaM. ObecrieueHue CHHXPOHU-
3alAM CIy4YalHBIX YHCEN NIPH CPABHEHUU AIBTCPHATHBHBIX KOHPUTYpPAIHUNA C ITOMO-
IIBIO TTOJIH30BATEILCKUX TE€HEPATOPOB CIYYAHBIX YHCEIL.

2.6. Co3naHue aHUMHUPOBAHHBIX Npe3eHTanuii B Anylogic

[Toctpoenue 2D u 3D aHMMUpOBaHHBIX MPE3CHTAIIMN. DJIEMEHTBI Pa3METKH MPO-
cTpaHcTBa. biioku, oTBeyaroye 3a ABMKEHUE 00beKTOB. [IlnHaMuyeckoe u3MeHEeHne
dopmbl U 11BeTa 00beKTOB. PaboTa ¢ 00:1acThi0 MPOCMOTPA, MOJOKEHUEM KaMephl U
HMCTOYHUKOB ocBelleHus. Co3/jaHue MPe3eHTAlUK C Pa3HbIMU YPOBHIMU (3TaXaMH).
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2.7. HempepbIBHBIE MO/I€JIM H MOJIEJIM CHCTeMHON tuHaMuku B Anylogic.

Krnaccuueckue Mojenu CUCTEMHOM NMHAMHMKU U MPOU3BOJBHBIN peXUM BBOAA
muddepenunansHoro ypaBHeHus. HempepbiBHble Mojnenu. HenpepbiBHas Mozenb
Xunnuk-Keprea. MonenupoBanrie (UHAHCOBBIX U MaTEpUAIBHBIX IOTOKOB. Mojienu
¢usnueckux mnpoieccoB. Co3gaHUe NUCKPETHBIX COOBITUM U W3MEHEHUE YpPOBHEH
HAKOIUTEJICH MpHU OINpeAeseHHbIX ycloBUsX. [locTpoeHune npeseHTanuii HerpepbiB-
HBIX MOJICJIEH.

2.8. ATeHTHO-OpHEeHTHPOBaHHbIe Moaesu B Anylogic.

ITonynsauuu areHToB. /lnarpamMmsel cOCTOSIHUS areHTOB. COCTOSIHUSA, IIEPEXOMBI,
nepeMeHHble, PyHKIUU U cOObITHS. JloOaBieHne HOBBIX U yJaI€HUE CTApbIX areHTOB
n3 nonyssiuu. COop cTaTUCTUKM 1O mHomyssiuu areHToB. dyHkuuu moveTo u
jumpTo. IlocTpoeHne aHUMUPOBAHHOW aAreHTHO-OPHUEHTHPOBAHHOW  MOJENH.
ATEeHTHO-OpHUEHTHUPOBaHHAA MOJENb XUIIHUK-)KepTBa. COOp CTaTUCTHUKHU.

2.9. CnennaabHbie BUABI Moaeaei B Anylogic.
bubmoreka npousBoacTBeHHBIX cucTeM. [lemexoanas 6ubnuoreka. XKene3Ho1o0pox-
Hasg OmOimMoTeka. bubnmoreka AOpoKHOTO JNBHXKeHUs. bubiroreka MoaenupoBaHus
MOTOKOB (JIBUYKEHUS KHUIKOCTEH ).

5.2. Y4eOHO-TeMAaTHYECKUM TIaH

TpynoeMKoCTh B 4acax
pyA ®dopmMma Te-
Ne | HammeHoBanme TeMblI (pa3aena) KounrtakTnas pa6ora - Canmo- KyLiero
KOHTPOJIA
/1 JUCIUIITHHBI AynuropHasi pabora CTOSI- R
Bcero yCIIEBAEMO-
Obmas CemuHapsl, | TejpHas o
A Jlekunu | mpaktuueckue paGota
3aHATHUA
Pa3nen 1. MaTemaTuueckoe MoJeJIMPOBaHUe
MapKoBCKUI TUCKPETHBIN ITPOLIECC C
11 10 6 2 4 4
JUCKPETHBIM BpEMEHEM
1.2 |IToToku cOOBITHI 9 3 2 1 6 Pertrenme
CUTYaIllOH-
MapKOoBCKUI TUCKPETHBIN ITPOLIECC C
13 9 3 2 1 6 HBIX 3aj]a4
HEIPEPHIBHBIM BPEMEHEM
MaremaTuueckoe  MOJIEIMPOBAHUE
14 8 4 2 2 4
CHUCTEM MacCOBOTO 00CITYKHBAHUS

Paznen 2. UMuTanmoHHoe MoeJIMPOBaHHE

|. TeopeTrnyeckasi yacTpb




BBenenne B UMHTAMOHHOE MOJIEIH -
2.1 6 2 2 0 4
poBaHue
TexHuueckass CTOpOHa UMHUTAIIMOH-
2.2 7 3 3 0 4 Omnpoc
HOT'O MOJICIINPOBAHUS
2.3 |MeTo1010THsl MOACITUPOBAHUS 7 3 3 0 4
Il. IlpakTH4yeckast yacTb
JuckpeTHO-COOBITHITHOE MOJICITUPO-
2.4 . 10 6 0 6 4
BaHMe B Anylogic
COop u BU3yaJIM3anus CTATUCTHKYU B
2.5 . 8 4 0 4 4
Anylogic
Pemienne
Coztanue aHUMUPOBAaHHBIX [TPE3EH-
tarui B Anylogic
OPHEHTHPO-
HenpeppiBHBIE MOETTH ¥ MOJIETTH CU-
2.7 8 4 0 4 4 BaHHBIX 3a-
CTeMHOU AMHAMHKH B Anylogic .
TaHUN
ATEHTHO-OPUEHTHPOBAHHBIE MOJICITH
2.8 ) 8 4 0 4 4
B Anylogic
CrnenuanbHple  BUAbI  Mojened B
29 . 10 4 0 4 6
Anylogic
CormnacHo
yueOHOMY
B nejsoM no aucumminge 108 50 16 34 58 IIaHy: KOH-
TpOJIbHAS pa-
6ota
Hroro B %0 100 46 32 68 54 -
5.3. Coaep:xaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHI
Tematuka
Ne [lepeuenp BompocoB sl OOCYKIEHUS HAa CEMHHApPCKHX,
MPaKTHYECKHUX/ ®dopmsbl poBe-
Tem MPAKTUYECKUX 3aHATUAX, PEKOMEHIYeMble MCTOYHHMKH M3 .
CEeMHUHAPCKHIX JICHUS 3aHITUI
Bl . pa3zzaenos 8,9
3aHATHH
Pazgen 1. MaTemaTH4eckoe MoieJIMPOBaHHe
MapkoBckuii  uc-C MOMOIIBIO S3bIKOB TPOrPaMMHUPOBAHUS, THOO B MIPHUKIIAL-
11 KPETHBIM MpoIlecC C{HBIX CTaTUCTHUYECKUX IaKeTaX CTpoATcs moarnporpammsll Pabora 3a kom-
" | AMCKpETHBIM BpeMe- | WJTH aJrOPUTMBI ISl aBTOMATHYECKOTO pacyeTa 1mo GopMy- |  MBIOTEPOM
HEM J1aM, IPOUICHHBIM Ha JICKIHSIX.
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[To cioBecHoit GpopmynupoBke QYHKIIMOHHUPOBAHUS HEKO-
TOPOM CUCTEMBI CTPOUTCS Ipad) COCTOSIHUI, CTPOUTCS MaT-
puLa EPEXOAHBIX BEPOSITHOCTEH, MPUMEHSIOTCS MOTY4EH-
HbIE paHee MOANPOrpaMMbl WJIA AJITOPUTMBI /ISl aBTOMATH -
YECKOI'0 pacyeTa UCKOMBIX XapaKTEPUCTHK.

PexomeHryemble HCTOUHHMKH: pa3zaen 8 (1)

1.2

[MToroxu coObITHIA

C IIOMOIIBIO A3BIKOB ITPOTpaMMHUPOBAHNA, 1100 B IMpUKJIaa-
HBIX CTAaTUCTHUYCCKHUX IIaKE€TaX CTPOATCA IMOAIIPOTrpaMMbIl
WA aJITOPUTMBI AJI1 aBTOMATUYCCKOI'o pacdc€Ta 110 (bOpMy-
JIaM, HpOﬁ,I[GHHLIM Ha JICKIOUAX.

AHaIUTUYECKU WM C TIOMOIIBIO MOJYYEHHBIX alTOPUTMOB
perarTcs MPUKIIaIHbIC 3a0auH.

Pexomenyembie HCTOUHHUKH: pasaen 8 (1)

Pabota 3a xom-
BIOTEPOM

13

MapkoBckuii  guc-
KpETHBIN Ipouece ¢
HEIPEPBIBHBIM  BpE-

MCHEM

C noMoIIbIO S3BIKOB IPOrPaMMUPOBAHUSL, TM00 B IPUKIIA/-
HBIX CTAaTUCTUYECKHMX IIAKETax CTPOATCS IOAIPOTrPaMMBI
WM aJTOPUTMBI JUI aBTOMAaTHYECKOTO pacyera 1o hopmy-
J1aM, IPOMJICHHBIM Ha JICKIUSX.

[To ¢opmynupoBkam 3amad CTpoOuTCA Tpad COCTOSHUM,
CTPOMUTCS cUCTeMa ypaBHeHHMI KosimoropoBa, HaxoguTcs
pelIeHue YUCIEHHBIMU METOJaMH. AHATUTUYECKH WIIU C
MOMOIIBIO TIOJIYYEHHBIX AJITOPUTMOB PEIIAIOTCS MPHUKIIAL-
HBIE 3aJ]a4H.

Pexomenayembie ncTouHUKH: paszaen 8 (1)

Pabota 3a kom-
IBIOTEPOM

14

MaremaTudeckoe
MO/ICIIMPOBAHUE CH-
CTEM MacCOBOI0 00-
CITY>KUBAHUS

C NIOMOIIBIO A3BIKOB ITPOrpaMMHUPOBAHUA, 1100 B IMpUKJIaa-
HBIX CTATHCTUYCCKUX IIAKE€TaX CTPOATCA MNOAIPOTpaAMMBI
HJIN aJITOPUTMBI IJId aBTOMAaTUYCCKOI'O pacucTa 110 (bOpMy-
JIaM, HpOfII[CHHLIM Ha JICKIHAX.

ITo popmynmpoBkam 3amad CTPOUTCS cXeMa THOeNn U pas-
MHOXEHUS, CTPOUTCS MaTpHUIla WHTEHCHUBHOCTEH, Haxo-
JISITCS yCTAHOBHUBIIIMECS BEPOATHOCTH. AHATUTHYECKH UITH C
MIOMOIIIBIO MOJYYEHHBIX AITOPUTMOB HaXOIATCS XapaKTepH-
CTHKH 33JJaHHON CCTEMBI MaCCOBOTO OOCITYKMBAHHSI.

Pexomennyembie ucrounuku: paszaen 8 (1)

PaGora 3a xom-
MEIOTEPOM

Paznen 2. UMuTanmonHoe Moie/IMPOBaHHE

24

JluckpeTHO-COOBI-
TUMHOE MOJEIUPO-
BaHue B Anylogic

ITocTpoeHue mpocreniel MoAen. YIIpaBIeHUE BPEMEHEM,
OrpaHUYEHHUE BpEeMEHHU 3kcriepuMenTa. COOp U BBIBOX CTa-
tuctuku. [loctpoenue rpadukoB u muarpamm. Co3gaHue
HOBBIX TUIOB areHToB. Co3/1aHne aHUMUPOBAHHOW MPE3EH-
Taruu Mojenu. PazoOparbcst Kak 3a1aBaTh NPUOPUTETHI B

PaGora 3a xom-
BIOTEPOM
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obciry:xuBaHuH (B 0J10Kax quUeue, sieze, service). BusyanbHo
yOeIuThCs, YTO MPHOPUTETHI padoraror. [lo3HakomuTes ¢
po0GieMoi peoOpa3oBaHusl Pa3HbIX TUIIOB ar€HTOB B OJINH
Tun arenta. Hayuutcs oOpaimathcs K mapaMeTpaMm uepes
¢bynakuum  getParameter, setParameter. Co3nanue w
HACTpOIKa ONTUMHU3ALIMOHHOTO SKCIIEPUMEHTA.

Pexomenyembie ncTouHuKu: pasen 8 (2-3), pasaen 9 (1)

2.5

CO6op u BH3yain3a-
Ul CTaTHCTUKUA B

Anylogic

Hcnonp3oBaHne BCTPOCHHBIX 3aKOHOB pactipeneneHus. Ha
npumepe HekoTopoir CMO HayyuTcs BBIBOJAWTH Ha DKpaH
ABTOMATUYECKU COOMpPAEMYyI0 CTAaTUCTUKY O pa3Mmepe oye-
penu (B Gioke queue) u KoduUIUEeHTe 3arpyKEeHHOCTH (B
onoke delay). Hayunrcst camocTosiTeIbHO cOOMpaTh CTaTH-
CTUKY 4e€pe3 ONUCaHue NEHUCTBUU NPU BXOJIE U BBIXOJE U3
omokoB. M3yunth 3nemeHTsl timeMeasureStart, timeMeas-
ureEnd, DataSet, HistogramSmartData. Hayuurcs monb30-
BAaTbCS JBYMEPHOM rucrorpammoil. Hayuurcs pasnensats
CTaTHUCTUKY IO pa3HbIM BBIOOPKaM BO BpeMs cOopa.
Hayuutcsi 00beIMHATh CTAaTUCTUKY B OJHY BBIOOpKY. Mc-
M0JIb30BaHKUE IMIIUPUYECKUX 3aKOHOB pacnpezenenus. Co-
3/1laHME HECTaHIAPTHOIO 3aKOHA PaCHpeeICHHS

Pexomenyembie nCTOUHUKH: pasnen 8 (2-3), pazaen 9 (1)

Pabota 3a xom-
IBIOTEPOM

2.6

Coznnanne aHUMHUPO-
BaHHBIX TIPE3EHTA-
nuit B Anylogic

Pa3zo6partbes kak paboTaroT AIEMEHTHI pa3METKU ITPOCTPAH-
ctBa, 3D oxno, OO6nacte mpocmoTpa, Kamepa, Cser.
HayuuTbcs rpynnupoBath GuUrypsl, MacmtabupoBarb, M0-
BopaunBath. Hayuutcs n3MeHATH LBET MarepuanoB y 3D
00bekToB ¢ momonibio (yHkimu setColor. PasoOpatbes kak
nepeMeIaTh areHTOB MEXIY Pa3HbIMM dTakaMu. V3ydnTh
kak pabotator 3nemeHThl pedChangelevel, pedEscalator,
lift, levelGate. Hayuntcst uaMeHsTh Z KOOPUHATHI SIEMEH-
TaM pa3MeTKH NMPOCTPAHCTBA U BUAUMBIM O0BHEKTAM.

Pexomenyembie ncTouHuku: paszen 8 (2-3), pasaen 9 (1)

2.7

HenpepsiBHBIE MO-
JE€Iu U MOJIEIH CH-
CTEMHON IWHAMHUKH
B Anylogic

N3yyaroTcst HakONUTENH, TOTOKHU, CBSI3U, ITApaMETPhI, JUHA-
MHUYECKHe nepeMeHHble U pyHKIuu. Knaccuueckue Monenu
CHCTEMHOM TMHAMHKH U MIPOU3BOJIBHBIN PeKUM BBOAA AU(D-
(dbepennmansHoTO ypaBHeHus. HenmpepreiBabie Monenu. He-
npepslBHass Mozenb XHIMHUK-)KeprBa. MopennpoBaHue
(MHAHCOBBIX U MaTepUalbHBIX MOTOKOB. Moaenu ¢usuue-
ckux mporeccoB (3amaun 13.7-13.9 npaktukyma). [Toctpo-
€HUE IIPE3CHTALUN HENIPEPBIBHBIX MOJECIICH.

Pexomenyemble ncTouHuKN: pasaen 8 (2-3), pasmen 9 (1)

PaGora 3a xom-
BIOTEPOM
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ATEHTHO-OpUEHTU-
2.8. |poBaHHBIE MOJIETTU B

Anylogic

[Tonynsnuu areHToB. JluarpaMMsl cOCTOsIHUA areHToB. Co-
CTOSIHHS, COCTAaBHBIE COCTOSIHUSA, IEPEXO/bI, IIEPEMEHHBIE,
GbyHkuK 1 coObiTHs. JloOaBIeHNE HOBBIX U YJAJICHUE CTa-
pbix areHToB U3 nomyssanun. @ynkuun moveTo u jumpTo.
ITocTpoeHre aHUMUPOBAHHOM ar€HTHO-OPUEHTUPOBAHHOU
MOJIEU. ATrEHTHO-OPUEHTUPOBAaHHAs MOJEIb XUIIHUK-
XKepra. COOp CTaATUCTHUKH IO MOIMYJISAIUN ar€HTOB.

Pexomenyembie ucrounuku: paszen 8 (2-3), pasaen 9 (1)

Pabora 3a xom-
BIOTEPOM

CrenuaabHbIEe BUIbI

2.9 .
moneneit B Anylogic

o ananoruu ¢ panee U3y4eHHBIMU OJIOKaMH U3y4arOTCs J10-
MOJIHUTENbHBIE OnbnuoTekn Anylogic: 6ubaroTeka mpous-
BOJICTBEHHBIX CHCTEM, Melexo Has 0M0iaMoTeKa, Kene3Ho-
JIopokHasi OuOnMoTeka, OMOJMOTEKAa JOPOKHOTO JIBHIKE-
HUs, OMOIMOTEKa MOJAEIMPOBAHUSA IOTOKOB (JABHXKEHMS
xuakocreit). CtposTcs mpocteiiue npumepsl. M3yuatorcs

Pabora 3a xom-
BIOTEPOM

rOTOBBIE IPUMEPBI MOIEIIEH IO JaHHBIM OMOIHOTEKaM.

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

6. Hepequb yqe6H0-MeT0):mqec1<0r0 o0ecrevyeHusl AJisl CAMOCTOATEIbHOM

patoThl 00y4YAOIIUXCH M0 JUCHUILINHE

6.1. IlepeyeHb BOMPOCOB, OTBOJAMMBIX HA CAMOCTOSITEIbHOE OCBOEHHE THCIH-
IUIHHBbI, POPMBI BHEAYTUTOPHOI CAMOCTOATEIbHOI Pa00ThI

Hanmenosa-
HHUE TeM (pas3-
JICJIOB) JMCIIN-

Hepequb BOITPOCOB, OTBOAMMEIX Ha CAMOCTOATCIIBHOC

@DopMBI BHEAYJUTOPHON
CaMOCTOSITEJIBHOM pa-

OCBOCHHE
TIJIMHBI 6OTBI
Pa3nen 1. MaTemaTuueckoe MoJeJIMPOBaHUe
Kakoe MNOAMHOXXECTBO COCTOSIHUHA Ha3bIBAETCS 3projauye-
ckum? Kak crtpourtcs rpad cocTosHHNH MapKOBCKOTO MPO-
MapkoB- |uecca? Kak HailTu BepOSTHOCTH COCTOSIHUH cIrycTs K m1aros?
ckmii auc- |Kak HalTH BEpOSITHOCTH MEPBOTO NIepexo/ia B COCTOsTHHE 3a K Pabora ¢ urepatypoii,
KpeTHbI |mmaroB? Kak ompemenuTs cpenHee BpeMs nepexoja B 3ajaH-| A3YICHHE TCOPETHHC-
npoiiecc ¢ |Hoe coctosiHue? Kak ompenensercss BepOsSTHOCTh mepBoro| — CKOI'O MaTCpHara.
JIMCKPET- |BO3BpAILEHHUs B cOCTOsTHUE CITycTs K maroB? Kak onpenenuts| Pemenne CHTYaLHOH-
HBIM BpeMe- [Cpe/iHee BpeMsi, HeOOXOAMMOe TSI BO3BPALICHHS B ICXOTHOE HBIX 327124.
HEM coctosiHue? Kak ompenenuTh yCTaHOBMBIIHECS BEPOSTHO-

ctu? Ilonyunte GopMysbl A1l YCTAHOBUBIIUXCSI BEPOSTHO-

CTEH C TOMOIIBIO MATPUYHBIX ONIEPALIHIA.
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Kakoii notok Ha3biBaeTcs npocremum? Kakoi moTok Ha3bl-
BaeTCsl MOTOKOM C OrpaHHYeHHBIM mocnezaeiictBuem? Kax
OTNpEeACNUTh 3aKOH pacIpeieieHus] IUTEIbHOCTH WHTEp-
BaJla, HA KOTOpPBIA monana ciydyaiHas Ttouka? Kak ompene-
JUTh 3aKOH PACIIPEIEICHUs JIEBOTO U MPABOro y4yacTKa, Ha
KOTOPbIE MOJICTWICS C1y4alHbIN HHTEPBAJl BPEMEHH, TIPH BbI-

Pabota ¢ muteparypoii,
M3y4YeHUe TeopeTruye-

Hotoku co- |mageHuu ciy4ailHon To4ku? Kak ONpefenuTs yClnoBHBIMA 3a- o oo MaTeprana.
OBITMM  |KOH pacHpeesieHUs OCTaBIIErocsi BPEMEHH, €CIIM U3BECTHO
KOJIMYECTBO MPOLIEAIIEr0 BPEMEHH CIyCTA MocieaHee coObl- Pelenne CATyalnoH-
te? Kak ompenenuTs BEpOATHOCTh TOTO, YTO CIy4ailHO HBIX 3a/id4.
HAYaTblil BBIYMCIUTENBHBIN MpoIiece, AN KOTOPOro Tpedy-
eTcsi GUKCUPOBAHHOE BPEMS BBIMOIHEHHUSI, YCIIEITHO BBIMOJI-
HUTCS 0e3 cO0eB, €CJIM U3BECTEH 3aKOH pacIpeesICHHs HH-
TEPBAJIOB BPEMEHU MEX]Ty COOSMHU.
Mapkos UeM OTIMYAIOTCS MapKOBCKHUE LIEMU C HEMPEPHIBHBIM BpeMe-
- s Komiorapons? Kok s sepontr] oo THTEPTIPO
KPETHBI CTH COCTOSIHUI B 3aJaHHBII MOMeHT BpemeHu? Kak onpene- e TeepeIHe”
mpowece ¢ CKOTO MaTepuania.
JIUTh YCTAHOBUBIINECS BEPOSTHOCTH C MOMOIIIBIO MATPHYHBIX|
HEHPepeRIn- onepanuii? Kak onpenenuTs cpeaHee BpeMsi HaX 0K ICHHS CH- Pemenne cATyaluon-
HBIM BpeMe- HBIX 3a]1a4.
CTEMBI B COCTOSIHUH, BHE COCTOSIHUS, B TIOJIMHOXECTBE COCTO-
e SIHUM, BHE [TOJIMHOKECTBA COCTOSIHUI?
Kak ctpoutcs rpa¢ mapkosckoro npouecca ainst CMO ¢ oxu-
Maremaru- |nanueM? Kak ¢ MOMOIIBIO MapKOBCKHMX HPOIIECCOB OMpee-
YeCKOE MO- |JIUTh BEPOSTHOCTb OTKA30B, IPOIMYCKHYIO CIIOCOOHOCTD, Pabora ¢ urepatypoii,
JICTIMPOBa- |CPEIHIOD JUTMHY OYEepPE/H, CPEIHEE BpeMsl B ouepenu, cpe-| H3YICHUC TCOPCTHHC-

HHUEC CUCTEM

Hee KOJIMYECTBO 3aHSTHIX KaHaloB oOciyxuBaHus? Kak n3-

CKOI'0 MaTcpuaJia.

MaccoBoro |MeHsercs rpa mapkosckoro npouecca s CMO ¢ Heteprie-| Perenue curyaumon-
oOciykuBa- | TMBbIMU 3asiBKamu, 111 CMO c ommbkaMu B 00CITy)KUBaHUH, HBIX 3a/1a4.
HUS 115t 3aMKHYThIX CMO, 11t CMO c¢ He [lyaccoHOBCKMMU TT0-
ToKaMu coObITui, 1111 CMO ¢ B3aMMOIIOMOIIIBIO.
Pa3nen 2. UMuTanuoHHOE MOJIeJIMPOBAHUE
|. TeopeTuyeckasi 4acThb
B yem 3akitouaercs CyThb U OCHOBHAS UJIe UMUTAIMOHHOTO
Mo ienupoBanus? KakoBo MECTO UMHTAIIMOHHOTO MOJIETTUPO-

BBejieHue B |BAHUS CPEIM OCTAIBHBIX METOJOB MCCIIENOBAHUSA CUCTEM? 5
umuTamuon-| OTNPEICIeH!s: IMUTAIIHOHHOTO MozeupoBanus. [Ipenmyiie- Pabora ¢ mreparypot,
HOe Mojie- |CTBa HCIOJIB30BaHUSI MMUTAIIMOHHOTO MOJICTIUPOBAHMUSI. M3yHCHHC TeopeThHe-

CKOT0 MaTepuania.
JHPOBAHKUC | K raccupukaiivs HMHTAIMOHHBIX Mojesei. Cambie pacrpo-

CTpaHCHHBIC BHJIBI UMUTAIIMOHHBIX Mozenel. [Ipumep nmu-

TAallMOHHBIX MOJIEIEH.
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B yem pa3Huiia Mex1y HempephIBHBIMU U IUCKPETHBIMU pac-
npeneneHusiMu? C MOMOIIBIO KaKUX pACIpeeICHUH MOKHO
3a/laBaTh UHTEPBAJIbI MEXY MOCTYIJICHUSIMH HOBBIX 3asBOK,
TpeOOBaHUI WM KIMEHTOB B cucteMy? C MOMOIIBIO KaKHX
pacrpenieneHuii MOXKHO 331aBaTh JITUTEILHOCTh 00CITyKHBaA-
HUSl WIN BBIIIOJIHEHUSI HEKOTOPbIX omnepanuii? C noMoIibro
KaKHX pacrpeie]IeHui MOYKHO 33/1aBaTh OIIMOKH H3MEPEHHS,
pa3bpoc mapameTpoB?

Texunue-
CKas CTO-
poHa UMHU-
TaIlMOHHOTO
MOJIEJIUPO-
BaHUSA

Kak nonay4uuts BBIOOPKY Ciy4allHBIX YHCENl C PABHOMEPHBIM
pacnpenenenuem? Kak caenath Tak, 4ToOblI 1OCIE10BaTENb-
HOCTh CJIy4YaliHbIX 4YHCEJl HE IOBTOpSAJIAach KaK MOXHO
noapuie? Kak U3 paBHOMEPHOIO paclpeAcieHusi MOXKHO I10-
JY4YUTh APYrHe PAcHpelesieHUs] UCIOb3ys MeTo ] 00paTHOM
¢ynkuun? Kak noay4uTs 3aKOH pactpeAeseHHus C yCEUeHHOH
obmacTpio ompeneneHusi? Kak moixyduTs BBIOOPKY Cydaii-
HBIX 4YHCCII, yel 3aKOH pactpeaciIiCHuA MOKHO IPEACTABUTD
B BHJI€ KOMIIO3ULIMHU MIPOCTHIX 3aKOHOB pacnpenenenusa? Kax
HOJIyYUTh BBIOOPKY CIy4alHbIX YMCEN 110 METOy IPUHATHS-
oTkJoHeHus? Kak mony4yuth BBIOOPKY CilydallHBIX YHCEN C
HOpPMAaJIbHBIM 3aKOHOM pacnpeeneHusa? Kak mpoBepuTsb, 4To
TEHEepaTop CIy4alHBIX YMCENl BBIIAET HY)KHOE paclpeielie-
Hue? J{ns 4ero m Kak NMpoBepstOT FeHepaTop paBHOMEPHOIO
3aKOHa paclpesiesieHUs] Ha paBHOMEPHOCTD 3aIlOJIHEHUS MHO-
roMepHoro mpoctpanctBa? Kak reHepupoBarh CTallMOHap-
HBIM ¥ HecTalMOHapHbIN npouecc nocrymieHus Ilyaccona?
Kak MonenupoBaTh HE ITyaCCOHOBCKHI IPOLECC MOCTYILIE-
HUs?

Pabota ¢ muteparypoii,
HU3YUCHUC TCOPCTUYUC-
CKOT'0 MaTepuaia.

Mertomoio-
T MoJle-
JIMPOBaHUS

IIpuBenu cxemy 3TanoB AJIg UCCIECAOBAHUSA CUCTEM C IIOMO-
L[bI0 UIMHUTALIMOHHOTO MozenpoBanus. Kakas Mozens Ha3bl-
BaeTcs ajiekBaTHOM? B yem pasHuila MeXIy BajduJalnuer u
Bepuukanueii? Ha kakux sTamax BBIMOJHAETCS NPOBEPKA
anexkBaTHOCTU? [l7s 4ero Hy»XHO IUIAHUPOBAHUE JKCIEPHU-
MeHTOB? Kak >KenaTelIbHO CTPOUTh CXEMY 3KCIEPUMEHTOB?
Kak M0O>XHO yMEHBIINTH KOJIMUYECTBO IKCIIEpUMEHTOB? Kakune
€CTh PEKOMEHAALNY IPH IUIAHUPOBAHUM SKCIIEPUMEHTOB IS
MOCTpOoeHus MeTamoenn? Kakue MeToasl ONTUMHU3AIUU HC-
MOJIB3YKOTCA B UMHATAIMOHHOM MojenupoBanun? Kak pema-
eTcsl pobieMa ONTUMHU3ALINH, €CTIH €CTh MHOYKECTBO JIOKAIIb-
HBIX ONTUMYMOB? B uem ocHOBHasi pobeM Mpu CpaBHEHUU
aIbTepHATUBHBIX KOH(puUrypanuii cucrem? Kak peannzoBarb

METOJ OOIIMX CIy4yalHBIX YMCEN MPU CPaBHEHUHU allbTepHa-

PaGora c nuteparypoii,
HU3YUCHUEC TCOPECTUYUC-
CKOT'0 MaTepuaa.
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TUBHBIX KOHGUrypamnuii cucrem? Kak mocTpouts HoBepH-
TEJIbHBIM HHTEPBAII I BEJIMYMHBI IIPEBOCXOCTBA OJJHOH CH-
cTeMbl Haj Ipyroil? Kak BeIOpaTh JIydlllyro CUCTEMY U3 MHO-
’KECTBA aJIbTEPHATUBHBIX KOHGUTYpaILHii C 3aJaHHOI BEpOsT-
HOCTBIO IIPAaBUJIBHOTO BbIOOpA?

Il. IlpakTH4yeckast yacTb

JnckpeTHo-
COOBITHIA-

N3yuure ocHOBHble Onoku bubanoreku MoaeaupoBaHUs
IIPOLIECCOB ISl IOCTPOEHUS AUCKPETHO-COOBITUIHBIX MOJIE-
nei. Hayuurech ynpaBisTh XOJOM BPEMEHU MOJIEIH, MPHU-
OCTaHaBJIMBaTh U 3aIlyCKaTh BBINOJIHEHUE MOJEIHN /10 3a/laH-
HOro BpeMeHu. M3yunTe Kak co3aBaTh HOBBIC TUIIbI ar€HTOB
C JIONOJIHUTEIbHBIMU NapameTpaMu. M3yuure Oioku Queue,

Pabota ¢ muteparypoii,
HU3Yy4YEHHE IIPUMEPOB U

Hoe Mojzie- |Seize, Service. 3yunte pasHbie CriocoObl OpraHU3auu ove-
JOKYMEHTAITUH 110
muposanue (peau: FIFO, LIFO, mo npuopurteram u CpaBHEHHUEM areHTOB. Anylogic
B Anylogic |M3yuuTte cnocoOsl orpaHuueHus pazMepoB ouepeneir. Uzy- '
YHUTE CIIOCOOBI OpPraHU3aIMH TPEPHIBAHMS B 00CITY>)KUBAaHUH C
MMOMOIIBI0 HACTPOMKHU BO3MOKHOCTH BBITECHEHUS 3a1a4. UTo
MIPOUCXOIUT C aTeHTaMH, 00CITYKHBaHUE KOTOPBIX OBLIO Tpe-
pBaHoO?
HayuuTech cobupaTh CTAaTUCTHKY O BPEMEHH HaXOXICHHUS B
ouepenu depe3 MapameTphbl areHTOB W 4epe3 CIelUalbHbIe
610ku timeMeasureStart/timeMeasureEnd. Hayuaurech BbIBO- .
C6op u BU- Pabora c nutepatypoii,
JIUTH COOpPaHHYIO CTaTUCTUKY Ha dKpaH. Hayuutech 00bean-
3yanu3anus U3y4eHUEe TPUMEPOB U
HSTh CTATHCTUKY U3 Pa3HBIX BBIOOPOK M OCYIIECTBIISITH Pa3-
CTaTUCTHKHU . JOKYMEHTAITUH 110
. |nenbHBINA cOOp CTATHUCTUKH B pa3Hble BEIOOPKHU. M3yunTe Kak .
B Anylogic . Anylogic.
3aJaBaTh IMOJIb30BATEILCKUE TEHEPATOPHI CIIYUYalHBIX YUCEI
IUTsE 0OECTICYCHNsI CHHX POHHU3AIMN CITyJaifHBIX YHCeN B pa3-
HBIX SKCIIEpUMEHTaX, u3yuute kiacc Random.
Co3znanune
annmupo- |M3yunre kak yctpoeHsl mpumepbl Mojeneii: Robot for Golem| PaboTa ¢ nuteparypoi,
BanHbix |Manufacturing, Distribution Center, Autoclaved Aerated| uszyueHue npuMepoB u
npe3eHta- |Concrete Factory, Three Body Problem. Hayuurecs camocto-|  TOKyMEHTAIIUH 110
Ui B |ATENBHO CO37aBaTh aHUMHUPOBAHHBIE MPE3CHTAIMN MOJIEIIEeH Anylogic
Anylogic
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Henpepnis-

FOTCA OAHOBPECMCHHO HECKOJIBKO IMOAXO0A0B MOJACIIMPOBAHUA.

Hble Mozienr | Kak cTOMTh KJIacCMYeCKHe MOJIeTIH CUCTEMHOM AuHaMUKH B| PabGoTa ¢ iutepaTypoi,
u mozaenu |Anylogic? Kak cTpouTh Mpou3BOJIbHBIE HEMPEPHIBHBIE MO-| H3YUYCHHE PUMEPOB U
cucreMHou |Aenu? Co3maiiTe HEMPEPHIBHYIO MOJEIb XUIIHUK-KEpTBa M|  JTOKYMEHTALUH 110

JUHAMUKHU B|MOJIENb (DU3UYECKHX POLIECCOB. Anylogic.
Anylogic

Kak co3maBaTh HOBBIM THII areHTOB W TMONYJISIIMA areHTOB? .
ATeHTHO- PaGora ¢ muteparypoii,
Kak 3amaBath JIOTHMKY MOBEICHHS areHTOB C MTOMOIIBIO JIHa-

OpPUEHTHUPO- . . U3YYCHUE TPUMEPOB H

rpamMmbl  cocTossHMi? TlocTpoiiTe areHTHO-OpUEHTHPOBaH-

BaHHBIC MO- JOKYMEHTAITUH 110

HYI0 MoJieb XulHuk-KepTBa. Kak coOnparth CTaTUCTHKY MO A

b1 (S0 Anylogic.
arcHTam?
N3yuure npumepbl Monened, B KOTOPBIX HCIHOJIB3YHOTCS

Crnienane- |OJIOKM TIPOM3BOACTBEHHBIX CUCTEM, OJIOKH Tieniexo1Hoi 0ub-| Pabora ¢ mutepaTtypoid,
HbI€ BHJBI |JTHOTEKH, OJIOKH JIOPOKHOTO JIBHKCHUS, OJIOKH KEIIE3HOJ0-| U3ydeHHE IPUMEPOB U
MOJIeTIel B |pOXKHOTO JIBMDKEHUS, OJIOKM MOJCIIMPOBAHMS TIOTOKOB KHJ-  JOKYMEHTAIIUHU I10
Anylogic |koctn. Hayuurech cTpOUTH MOJEIH, B KOTOPBHIX HCIIOIb3Y- Anylogic.

6.2. IlepeyeHb BONPOCOB, 3aIaHUIi, TeM /IJIsl IOATOTOBKH K TeKYIIeMY KOHTPOJIIO

Tpumepnulii nepeuensb 3adanutl 058 KOHMPOIbHOU PAOOMbL

KoHTpobHAast MOXKET COCTOSITh U3 HECKOJIBKUX 3aJlaHUN HAa KKIYI0 TEMY IO Ma-
TEMaTUYECKOMY MOJIETUPOBAHHUIO.

3aganme 1 (MapKOBCKHE TIPOLIECCHI C AUCKPETHBIM

BpEMEHEM )

Cucrema nmeem 12 TUCKPETHBIX COCTOSTHHM. MI3MeHEeHne COCTOSTHUI TIPOUCXOIUT

B IMCKPCTHBIC MOMCHTBI BPCMCHU C SaHaHHOﬁ BCPOATHOCTD. Cxema MApKOBCKOI'O IIPO-

1ecca n300paxkeHa Ha pucyHke. Tpebyercs onpenenuTs:

1) BepOSTHOCTB TOTO, 4TO 3a 9 I1aroB cCUCTEMa MEePEHICT U3 COCTOSHUSA 4 B COCTO-

staue 12;

2) BEpOSITHOCTH COCTOSTHUI CUCTEMBI CITYCTsI 5 1aroB, €CJIM B Ha4a bHBII MOMEHT

BEPOSITHOCTH COCTOSTHUY OBLIIN CIICTYIOITUMU

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) BEpOSTHOCTH IIEPBOIO TIIEpexo/ia 3a 5 1maroB U3 cOCTOsHUA 5 B cocTosiHue 9;
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4) BepOSITHOCTB TIEPEX0/ia U3 COCTOSIHUSA 9 B cocTosiHUE 3 HE mo3aHee yeM 3a 10
I11aroB;

5) cpenHee KOTMYECTBO IIATOB LIS IEPEX0/1a 3 COCTOSHUSI 7 B COCTOSIHUE S;

6) BepOSATHOCTH IIEPBOT'O BO3BPAIIICHHUS B COCTOSTHHE 4 32 9 11aros.;

7) BEepOSATHOCTH BO3BpaIlleHHs B cocTosiHUe 11 He mo3mHee yeM 3a 6 1maros;

8) cpenHee BpeMst BO3BpaIICHUs B COCTOSTHUE 9;

9) yCTaHOBHBILIUECS BEPOSTHOCTH.

3apanue 2 (MapKOBCKHE TIPOIIECCHI ¢ HEMPEPHIBHBIM BPEMEHEM )

3amana cuctemMa MacCoBOTO OOCITYKUBAHUS CO CIIETYIONTUMHU XapaKTEPUCTUKAMMU:

. MHTEHCUBHOCTb MOCTYTIJICHUS A=35
. KaHaJIOB 00CITyKUBaHUSI m=2
. MHTEHCUBHOCTb 00CITY>KHBAHUS u=24
. MaKCUMAJIBHBINA pa3Mep ouepeaun n=14

N3HavanbHO TpeOOBaHUMN B CUCTEME HET.

a) CocraBbTe rpad MapKOBCKOTO MpoIiecca, 3auIluTe cucTeMy ypaBHeHuid Koi-
MOTOpOBa Y HAWJINTE YCTAHOBUBIIMECS BEPOATHOCTU COCTOSHUM.

b) Haiigute BepOSITHOCTD OTKa3a B 00CTy)KHBAHHH.

C) HaiimuTe OTHOCUTENIbHYIO ¥ A0COFOTHYFO HHTCHCUBHOCTH 00CITY )KUBAHMSI.

d)Haiinure cpeaHio AIMHY B OYEPE/IH.

e) Haiinure cpeaHee BpeMs B ouepe/iu.

f) Haitnure cpemHee 4nciio 3aHSIThIX KaHAJIOB.

g) HaiimuTe BeposSTHOCTh TOTO, YTO TOCTYIAIOIIAs 3asiBKa He Oy/IeT K/JIaTh B Oue-

penu.
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h)Haiit cpenHio0 JUIMTENBHOCTE BPEMEHH ISl IPOCTOsT (OTHOKPATHOTO) CH-
CTEMBI MAaCCOBOI'O 0OCITY>KHBaHUS.
1) HaiiTi cpeiHIOIO [UTUTETFHOCTh BPEMEHH, KOT/Ia B CUCTEME HET OUYEPE/IH.

IIpumepvl npaxmuxo-opueHmupo8anHvIX 3a0aHUL

1. B cynepmapkeT npuxosT 3a NOKYIKaMU JABE KaT€rOpUU MOKyNaTeNe.
OpnHu W3 HUX NPUXOJAT Kaxable 6 MUHYT, BBIOMPAIOT TOBAp B T€UeHUE 2+1 MUHYT U
OIUIAYMBAIOT TOBAp HA Kacce B TeUueHHE 3 MUHYT. [lokymnarenn u3 qpyrom KaTeropuu
MPUXOJAT B Mara3uH 3a OOJIBIIUMU MOKYITKAMH B CPETHEM 10 6 uenoBek B yac. Takue
MOKynaTeIn HaOUparoT TOBAp B TEUEHHE 442 MUHYT, 3aTEM UAYT B3BEUIMBATH TOBAp B
BECOBOM OTJEN C OJHHUM IIPOJABIIOM B TEYEHHUE 2 MUHYT, @ IOTOM HAYT OILIAYMBATh
TOBap Ha Kaccy, I7ie 00CIyUBarTcs B cpeiHeM 5 MUHYT. [Ipouecc nmoctymuenus mno-
kynarenei sBisiercs [lyacconoBckuM. Bpemst oOGciyxuBaHusl Ha Kacce U B BECOBOM
OTZeJIE MOJYUHAETCS HOPMAJIBHOMY 3aKOHY PaclpesesieHus: CO CPEAHEM KBaIpaTH4-
HBIM OTKJIOHEHHEM PAaBHBIM OJIHOM YETBEPTH MaTEMaTUYECKOTO okuaanus. Ilpomone-
aupyiite paboTy cynepMapkera W ONpeAesuTe pa3Mepbl odepenel U JIMTEIbHOCTD
0’KMJIaHUSA B oyepeasx 3a BpeMs 20 gacos.

2. B NOJMKIMHUKY NPUXOAAT MALMEHTHI U CTAHOBSITCS B OYEPEIb B PETH-
cTpatypy. Cpeau naieHToB BbISIBICHO TpH rpynisl. [lepBas rpynmna — 3To 0ObIuHBIE
HaIeHThl, THTEHCUBHOCTb UX MOCTYIIEHUS COCTaBJseT B cpenHeM 10 yenoBek B yac.
Bropas rpynna nocerureneil — 3To BeTepaHbl O0EBbIX IEUCTBUIA, KOTOPbIE TPUXOASAT
B CpeJHEM 2 4YeJIOBEKa yac M 00CIyKUBAIOTCA BHE o4yepeid. TpeThio IpyIiy COCTaB-
JSFOT XaMOBAThIE MOCETUTENH, KOTOPbIE UITHOPUPYIOT BCE YCTAHOBJICHHBIE MPABUIA U
Je3yT B HA4YaJI0 OYEPEId BCEMH BO3MOKHBIMU CIOCOOAMHU, MHTEHCUBHOCThH MPUX0/1a
TaKHX MOCETUTENIEN COCTaBIISIET B cpeaHeM 1 uenoBek B yac. B peructparype padortaet
TOJILKO OJWH Bpay, KOTOPBIM TPATUT Ha KaXJOTO MOCETUTENS B CPENHEM 4 MUHYTHI
(HOopMmanbHOE pacnpeaeneHue 6=1). Cunras, 4To BCE MHTEPBAJIBI MOCTYILJICHUS COOT-
BETCTBYIOT IKCIOHEHIIMAJILHOMY PacHpeesIeHuI0 MPOMOJEINPOBaTh paboTy peru-
CTpaTypsl B T€YEHHE 12 4acoB M ONPENETUTH CPEAHEE BPEMS OXKHUAAHUS B OUYEPEIU
IIOCETUTEIIEH U3 KAKIOM IPYIIIBI TIOCETUTEIIEH TTOTUKINHUKY.

Kputepun 0anapHON OIEHKH pa3IuYHBIX (POPM TEKYIIETO KOHTPOJISI YCIIeBaeMO-

CTHU COACPIKATCA B COOTBECTCTBYIOMIUX MCTOANYCCKUX PCKOMCHIAIUAX Ka(be,[[pbl.

7. MOH/ OLIEHOYHBIX CPECTB VISl IPOBeIeHUs IPOMEKYTOYHON ATTeCTALNH
00y4Jaromuxcsi Mo JMCUUIJINHE

[lepeyens mIaHUPyEMBbIX Pe3yJIbTaTOB OCBOEHUSI 00pa30BaTEIbLHON MPOrpaMMBbl

(mepevyeHb KOMIETEHIIMI) ¢ YKa3aHUEM UHAUKATOPOB MX JIOCTHKEHHUS U TUTAHUPYEMBIX
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pe3yabTaTOB OOYYEHUS MO IUCIUIUIMHE COACPKUTCS B pazzene «2. [lepedyeHs muanu-

PYEMBIX PE3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOMN MPOrpamMMBbl (MepeueHb KOMIETEeH -

M) ¢ yKa3aHUEM HHIUKATOPOB MX JOCTWIKEHUS U IUIAHUPYEMBIX PE3yJIbTaTOB 00y-

YCHUA 110 JUCLHUIIIINHEC).

le/IMepr OIICHOYHBIX CPEACTB AJA MPOBEPKUA Ka)I(I[Oﬁ KOMII€TCHIIUH,

(popMupyemMoi AMCUMIITIHHOM

Pe3yabTarbl 00yueHust

HauMenopanme HNupukatopsl | (yMeHUsI U 3HAHHSA),
S — JAOCTHKEHUS] | COOTHeCeHHbIe ¢ HHAU- | THIOBBIE KOHTPOJIbHBIE 32 TAHUS
KOMIIETEHIIMH | KATOPaMH J0CTHIKe-
HUA KOMIIETCHIMH
3agaHa cucTeMa MaccoBOro 0OCITY>KMBAHUS CO
CJICAYIOIIMMH XapaKTePHUCTUKAMU:
. WHTEHCUBHOCTb NOCTYIUJICHUS A=47
. KaHaJIOB OOCITY>KUBaHUS m=7
. WHTCHCHUBHOCTB 00CITy)kuBanus u=10
. MaKCHUMaJIbHBIN pa3mep ouepenu N=19
1. Viernons- W3HavanbHO TpeOOBaHU B CUCTEME HET.
syer nHGop- a) CocraBbTe Tpad MapKOBCKOTO - TIpo-
MAITHOHHO- 3uarp. Teopuro Map- | 1ecca, 3QIULIATE CHCTEMY ypaBHEHH Konmo-
KOMMYHHKa- KOBCKHX TPOLECCOB C | TOPOBA M HAMANTE yCTAHOBHBILHECS BEOST-
HOHHBIE JIMCKPETHBIM 1 HEMpe- | HOCTH COCTOSHMI.
TKHA TexHomoryy | PPBHPIM BPEMEHEM. b) HaiinuTe BEposITHOCTH OTKa3a B 00CITy-
3 Ymerb. Ctpouth Ma- | KUBAaHUU.
Crocoben nopu- | TTPHIONCKE 1 o o e ckue Mozenu | C) Haiinnte OTHOCHTEIBHYIO M a0COIOT-
MaTh TIPUHIHAIIBI Heo Oxomu- CJIO’KHBIX CUCTEM C UC- | HYF0 MHTEHCUBHOCTb 00CITY)KHBaHUSI.

paboTer coBpe- Moi nrhop- 1oJIb30BaHueM TeopuH | () Haitaure cpeaHiow JIMHY B O4Eepe/In.
MEHHBIX HH(OP- Mat, MapKOBCKHX TIpOIieC- | €) Haiinure cpenHee BpeMs B O4epelIn.
MallMOHHBIX TCX- cOopa, Bi3ya- COB. f) Haitnure cpegHee ynciao 3aHATHIX Ka-

HOJIOTHI ¥ UC- J3alnA 1 HAJIOB.

IIONb3OBATh UX obpadoTkn Q) HaiinuTe BeposSTHOCTH TOTO, YTO TO-
AL pEIICHUA 3a- FAAHHBIX. CTynaromasi 3asiBka He OyJeT *kJIaThb B ouye-
nad npodeccuo- pe.

HaJIbHOH JIesTeIIb- h) Haiitu cpenHee BpeMsi HaAXOXKIECHUS B
HOCTH COCTOSTHUH, KOT/Ia CHCTEMa MPOCTanBaeT.
) Haiitu cpennee Bpemsi HaXOXICHUS B
MOJIMHOXECTBE COCTOSIHUM, KOTJla B CUCTEME
HET Ouepe/Iu.
2. OcymecTs- B onepanmonHoM 3aine 6aHka 00CTyKUBAIOTCA
JSIeT paluo- 3uars,. Metozonornio ¢dusnyeckre u opuandYeckue nuia. B Ganke
HAIBHBI Bpl- | 1 CCICAOBARMA CUCTEM | 510 pp30BalHa dIeKTpOHHAs CHCTEMa perd-
60p mipo- ¢ TIOMOTIRIO HMHTAIH™ CTpaIu KJIUEHTOB, TaK 4TO cpa3y hopmupy-
rPaMMHOTO OHHOTO - MOACIMPOBA™ | h10q nBe oTHCHBHBIC Ouepenr s (u3Hye-
MIPpOaYKTa B HHA:
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3aBUCHMOCTH
OT IIOCTaB-
JICHHOM 3a-
JayH.

Ymers. CTpouts umu-
Tal[IOHHBIE MOJEIH U

CKUX W topuaumdeckux juu. s obcmyxuBa-
HUSl (GU3NYECKUX JIUI[ B ONEPAI[MIOHHOM 3aJie
NPEIYCMOTPEHO TPU OKHA, Il 00CTYKHUBaHUS
IOPUANYECKUX JIUI — OJJHO OKHO. CTatuctuye-
CKHU YCT@HOBJICHO, YTO MOCTYIJICHHE KIIMEHTOB
MIPOMCXOJUT C MHTEHCUBHOCTHIO 16 yenoBek B
qac, o0ciTykuBaHue (PU3HMUECKUX JIUI] COCTAB-
nsieT B cpeaHeM 10 MUHYT, FOpUIMYECKUX JIHIL
— 22 MMHYTBI, TaK K€ YCTAHOBJIEHO, YTO B
CpPEeHEM 4YHCIIO IOPUIAMYECKHUX JUI] COCTaB-
nsieT 20% OT Bcex BXOASIIMX KIUEHTOB. ECTh
OCHOBaHUs MpeANoaraTh, YT0 BXOASIIUHN M0-
TOK M BpeMsI OOCITy>)KUBAaHHS BCEX KIMEHTOB
MOMYUHSETCS] AKCIOHEHIIMAIbHOMY 3aKOHY
pacripenenenusi. COCTaBUTh MMHTAITHOHHYIO
MoJieJIb pabOoThI ONIEPALIMOHHOTO 3alia 32 JAecs-
TUYAcOBOH pabounii aeHb. OnpeneauTs K03d-
GbUIUEHT 3arpyKEeHHOCTH pabOTHUKOB OaHKa,
CpeZHee BpeMsl U CPEIHEI0 JITMHY O4Yepeiei.
3a eqUHUIy BPEMEHU MPUHSATH OJHY MUHYTY.
MOXHO M COKPaTUTh KOJMYECTBO OKOH TIO
00CTYKUBAaHUIO PU3NICCKUX JIUI 6€3 0c000T0
yiiepba kauecTBa 00CITyKIUBaHUS.

3. Bimaneer
HaBBIKAMU
obecrieueHHs
uHpOpMAaIH-
OHHOM 0e3-
ONACHOCTH
ABTOMAaTH3H-
POBaHHBIX
CUCTEM.

HpOBOI[I/ITB Ha HHUX
OKCIICPUMECHTBI.
3HaTtb. OcobOeHHOCTH

U pa3Iuyuus MaTeMaTu-
4eCKOro M HMHTalHU-
OHHOTO MOJEIUpPOBa-
HUSL.

Ymerb. Crpouts Mmo-
nenu  UH(OpMAaIOoH-
HBIX CHUCTEM C IOMO-
HIbIO MaTemaTruue-
CKOrO0 M HMHUTAIMOH-
HOT'O MOJEJINPOBAHMS.

B HekoTOpOM OTAENE COTPYAHUKHU NPEAIPHS-
TUS pabOTalOT 3a NEPCOHATBHBIMU KOMITbIOTE-
pamu. Beero B otnene naxoaures 40 nepco-
HaJIbHBIX KOMITbIOTEPOB. JIt00as TexHuka
MMEET TEHJEHIIUIO BBIXOIUTh U3 CTPOS B ca-
MBbIW HE TOAXOIAIIAN MOMEHT U KOMITBIOTEPHI
He UCKIoYeHne. OpUEeHTUPOBOYHOE BPEMS
0e30TKa3HOI paboThl KOMIIBIOTEPOB
1000£150 yacoB 0 paBHOMEPHOMY 3aKOHY
pacnpezeneHus (MPOMHULMATUZUPYHTE
HayvaibHOE BpeMsl pabOThl KOMIIBIOTEPOB,
4TOOBI OHHM HE BBIXOJIUJIN U3 CTPOS IPUOIU3H-
TEJIBHO B OJIHO BpeMmsi BosiHaMu ). Heo6xo-
JUMO KaK MOKHO CKOpee 3aMEHHUTh Henc-
NpaBHBINA KoMnbloTep. 1 TakUX ciydaeB
MPEeyCMOTpPEH pe3epB U3 5 paboTocmnocoo-
HBIX KOMIIbIOTEPOB. HencnpaBHbIi KOMITBIO-
TEep MOCJIe 3aMEHbI €0 Ha Pe3ePBHbIN MOCTY-
1aeT B PEMOHTHYIO MacTepCKy1o, Iie pado-
taet 1 mactep. Macrep HE MOKET PEMOHTH-
pOBaTh cpa3y HECKOJIBKO KOMIIBIOTEPOB OJIHO-
BpEMEHHO. Bpemst peMoHTa Ka)K0ro KOMITb-
torepa coctasisger 30+10 gacoB 1o paBHO-
MEpPHOMY 3aKOHY.

[TpomoaenupoBath paboTy OTAeNa B TEUCHHE
5 mer MopenpHOro BpemeHH. HeobOxomumo
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NPOAHATN3UPOBaTh  CIOXKMBIIYIOCS —00cTa-
HOBKY, OIPEIEIUTh CpeIHEE U MaKCUMaIbHOE
KOJIMYECTBO OJHOBPEMEHHO HEHCIPABHBIX
KOMITbIOTEpOB. OmpeaenuTs 3arpyKeHHOCTh
MacTepa [0 PEMOHTY KOMIIbIOTEPOB, OIpeEae-
JIUTH CPEJIHEE YUCIIO TPOCTAUBAIOLINX COTPY/-
HUKOB TPEANPUATHS, OXKHUIAIOIIMX PEMOHTA
KoMmIbioTepa. OmnpenenuTs HeoOXOAUMOCTh
HaiiMa JIOMOJHUTEIBHOIO MacTepa Mo pe-
MOHTY, ecnu oriata mactepa 300 y.e. B yac, a
YOBITOK OT ITPOCTOSI COTPYTHUKA TPEITPUSTUS
coctasseT 500 y.e. B yac. Kak usmenurcs pe-
3yJbTAT, €CIIA KOJIHMYECTBO PE3EPBHBIX KOMIIb-
10TepoB Oynet 15?7
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IIpuMepHBIN NepevYeHb BONPOCOB K IK3aMeHy

. Cnucok BOIIPOCOB IO MATEMATHYCCKOMY MOACJIUPOBAHUTO

. MapkoBcKkue mpoliecchl ¢ JUCKPETHBIM BpeMeHeM, Tpad coctosuuii. CocTosiHUE HC-
TOYHMK, TPAH3UTUBHOE COCTOSIHHME, KOHIIEBOE cocTosiHue. KoHIeBoe MoJMHOMXKE-
CTBO COCTOSIHHI, SPrOANYECKOE MOJMHOXKECTBO COCTOSTHUN. BeposTHOCTH cocTos -
Hui. Kakoii rpoiiecc Ha3pIBaeTCsI MAPKOBCKUM?

. MapkoBcKkHil TIpoliecc ¢ JUCKPETHBIM BpeMeHeM, rpad cocrtosiHuil. BepostHoctu
nepexonoB. OgHopoaHas uenb MapkoBa. BepodarHocts nepexona 3a k maros. Be-
POSITHOCTB COCTOSIHHY uepe3 K mraros. BeposiTHocTH 1151 HEOJHOPOAHO# 1iern Map-
KOBA.

. MapKoBckHil mpouecc ¢ TUCKPETHbIM BpeMeHeM, rpad coctossHuil. BeposTHOCTb
TIepBOTO Mepexo/1a 3a K maros (11t 0THOPOHOTO ¥ HEOAHOPOIHOTO Tiporiecca). Be-
POSITHOCTB Iepexoja He Oojiee ueM 3a k maros.

. MapkoBcKHil TTpoliecc ¢ TUCKPETHBIM BpeMeHeM, rpad cocTosiHuil. BeposTHOCTD
NIEPBOTO BO3BpaleHus 3a K maros (7151 0THOPOHOTO W HEOTHOPOTHOTO TIPOIIeCcCa).
Cpennee Bpemsi BO3BpaIlCHUS.

. MapkoBCKHii po1ecc ¢ AUCKPETHBIM BpeMEHeM, rpad cocTossHuid. CTallMOHapHBIM
pexum. Ycnosus. [Ipenenbasie BeposiTHOCcTH. [ToTOK BepositHocTH. Haxoxnenue
MpeNeNbHBIX BEPOSTHOCTEN. MaTpuuHbIii CriocoO.

. MapkoBckuii mporiecc ¢ HepepbIBHBIM BpeMeHeM, Tpad cocrosiuuit. [lyacconos-
ckuil npouecc. BepostHocTh nepexona 3a At. MHTeHCMBHOCTH TiepexonoB. Mart-
pHLIa NTHTEHCUBHOCTEHN.

. MapkoBCKHiI TIpoliecc C HEMPEPHIBHBIM BPEMEHEM, I'pad COCTOSHHMA. YpaBHEHUS
Konmoropoga. [ToTok BepositHocTU. Crctema nudpepeHaibHbIX YPAaBHEHHM.

. MapkoBck#Hil mporiecc ¢ HEeMpephIBHBIM BpeMeHeM, rpad cocrosHuid. CrarproHap-
HBbII pexxuM. YcnoBusa. BepostHoctu coctosinuid. Cucrema ypaBHeHUM. Matpuu-
HBIN CI10CO0.

. MapkoBckwii iporiecc ¢ HempephIBHBIM BpeMeHeM, rpad cocTosiHuil. Bpems ogHo-
KpaTHOTO NMpeObIBaHUS B COCTOSHUH. BpeMsi 0THOKpaTHOTO NMpeObIBaHKS BHE COCTO-
STHUSI.

MapkoBcKHii poIiecc ¢ HEMPEPHIBHBIM BpeMeHeM, rpad coctosHuii. Bpems on-
HOKpATHOTO NpeObIBaHUs B MOJMHOXKECTBE COCTOSTHUN. BpeMs ogHOKpaTHOrO mpe-
ObIBaHMSI BHE COCTOSIHUS.

Teopus cucteM maccoBoro oociyxuBanus. 3agada reopun CMO. Xapakrepu-
ctuku dpdexruHoct CMO. Cxema rudenu u pa3MHOXKEHHUS] MAPKOBCKOTO MPO-
ecca.

Teopus cuctem maccoBoro obcimyxkuBanusi. Muorokananpaass CMO ¢ orpanu-
YeHHOU ouepenplo. Cxema MapKOBCKOro mpolecca. YpaBHeHuss Komamoroposa.
YcranoBuBmuiics pexuM. BepositHocTh oTKaza. OTHOcUTENbHAs W aOCOTIOTHAsS
nporyckHasi ciocoOHOCTh. CpeaHsisl ITIMHA OUYEPE/IH.
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13. Teopus cucreM maccoBoro oocmyxkupanus. MHorokanaiasHass CMO c orpanu-
4YeHHON ouepeapto. Cxema MapKOBCKOro mpouecca. YpaBHeHus Kommoroposa.
¥Ycranosusuiics pexum. Cpennee Bpemst B ouepeaun. CpeaHee BpeMs HaX 0K JICHUS
B cucteme. CpeaHee YMCIIO 3aHAThIX KaHAJIOB.

14. Teopus cucteM maccoBoro oociyxkuBanusi. CMO ¢ orpaHn4eHHBIM BPEMEHEM
OKHJIaHUs, CXeMa MapKOBCKOro npouecca. 3aMkHyTble CMO 1 ux cxema. Xapakre-
puctuku 3amkayToii CMO.

15. Teopus cucrem MaccoBoro obocnyxkuanusi. CMO ¢ ommbOkamu B o0ciyKuBa-
Huu. Cxema. CMO ¢ B3aumonomonibio. Jucuuminbaa B3aumornomMornu. MHTeHcuB-
HOCTH OOCITY)KMBaHHsI TIPH B3aWMOTIOMOIIM KaHAJIOB OOCITy)KHBaHHs. PexomeHma-
nuu. Cxema.

16. Teopus cucrem MaccoBoro oociyxkuaaus. CMO ¢ He TyacCOHOBCKUMH TIOTO-
KaMH COOBITHUH. 3aMEHa 3aKOHA BPEMEHHM OOCIIy>)KMBaHHUS Ha paclpeiesieHue Jp-
JaHTa Wik 0000IIEHHOE pachpeaesieHre Dpiianra. MeTos MceBIOCOCTOSIHUN M1Jis
obecnieueHnss MapkoBOCTH mporiecca.

Il. Cnucok BOIIPOCOB 110 UMUTAITUOHHOMY MOJICJIUPOBAHUTIO

1. TlosicHuTe, 4YeM MPUHIUIUATIBLHO OTJIWYAETCS UMHUTAIIMOHHOE MOJICIUPOBAHUE OT
JPYTUX METOJOB MCCIICIOBAHUS.

2. Kakue 3aKoHbI pacrpenenaeHust Han0oJiee 4acTo UCIOJIb3YIOTCA B UMUTAIUOHHOM
MozenrpoBaHuu? Kakue BEJIMUHUHBI Yallle BCETO C MOMOIIBIO HUX 3aJar0T?

3. B uem ocobeHHOCTH TaOMIMIHOTO, (PU3NYECKOTO U MPOTPAMMHOTO CITOCO0a MoJTyde-
HUS CIIy4ailHbIX yncen?

4. Kakue ymcia Ha3bIBaIOT TiceBAoCHydaiiHbiMu? Kakue MeTo1bl oTydeHusl cirydaii-
HBIX YHCEJI BbI 3HaeTe?

5. Pacckaxute 0 TMHEITHOM KOHTPYSHTHOM T'€HEpaTOpe CIy4alHbIX YUCEN U TEOpEME
O TPEeX YCIIOBUSIX JJIS TOT0, YTOOBI FeHepaTop 001aa MOJTHBIM IEPUOIOM.

6. PacckaxuTte 0 KOHTPYSHTHOM I'€HEpaTOpE C MPOCTHIM MOJYJIEM U O MEXaHU3ME U3-
OekaTh SIBHOTO JIEJCHUS [10 MOZYJIIO.

7. Kak ycTpoeHbpl MHOIOKPAaTHBIE PEKYPCHUBHBIE U CIOKHBIE TeHepaTopbl? Kakue npe-
MMYILIECTBA OHU MOT'YT JaTh?

8. B ueM ocHOoBHas ujaes Metoia oopatHoit pynkiuu? [Tpusenure npumep. Kakas oco-
OCHHOCTb B TMOJYYEHUU AUCKPETHBIX paclpeeieHuil METooM oOpaTHOW (PyHK-
AN?

9. llepeuncnure HEAOCTATKU U TOCTOMHCTBA METOJ1a oOpaTHO# (yHKIMU. B yeM oco-
OCHHOCTH TMOJIYYEHHUS] YCEUEHHOTO pPACIpPEIEICHHs] C MOMOIIbI0 00paTHOM (PyHK-
AN?

10. Kak paboraetr MeTo] KOMIO3UIIUU JJISI TCHEPUPOBAHUS CIIOKHBIX 3aKOHOB pac-
npeneaeHus ?

11. Kak ycTpoeH MeToA NpUHITUSA-OTKIOHEHHUS JIs OJIYYEHUs POU3BOJIBHBIX 3a-
KOHOB pacrpe/iesieHus ?

12. T'enepanusi ciy4ailHbIX BETUYMH HAa OCHOBE CIELIMAIBHBIX CBOWCTB U METO
CBEPTKHU.
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13. Pacckaxwure o cnoco0ax reHepupOBaHNs HOPMAJIbHOI'O 3aKOHA paclpeesieHus,
npuBenuTe GOpMyJibl.

14.  JIns 4ero u Kak OCyIIECTBIISETCS TECTUPOBAHUE TEHEPATOPOB CIyUYaHBIX YHCEI
Ha paBHOMEPHOCTbH 3aII0JHEHUS] MHOTOMEPHOIO IIPOCTPAHCTBA?

15. Kak ocymecTBisieTcss TECTUPOBAHUE FEHEPATOPOB CITyYalHbIX YUCEN HA HE3aBU-
CUMOCTb CIIy4ailiHbIX BEJIMYUH?

16. Tloctpoenue mozenelt cucteM MaccoBoro oociyxuanus. [Ipumepsr. U3 kakux
XapaKTEePHBIX YaCTEH COCTOUT CUCTEMA MAaCCOBOIO OOCITYKUBAHHS.

17. Kakue oCHOBHBIE KpUTEPHUHU (XapaKTEPUCTUKH ) OLICHKH paOOThI CHCTEMBI Mac-
COBOT'0 OOCITYKUBAHHUS?

18. MopenupoBaHue npolecca MOCTYIUIEHUS 3asiBOK Ha OCHOBE CTallHOHAPHOTO
[TyacconoBckoro npouecca. CBorucTBO [1yacCOHOBCKMX MOTOKOB MOCTYILJICHHUS.

19. MonenupoBanue HecTaroHapHOTO [TyacCOHOBCKOTO MpoIiecca MOCTYIICHUS.
[Touemy HyK€H APYTroM AIITOPUTM 10 CPABHEHUIO CO CTAIMOHAPHBIM ITOTOKOM?

20. B 4em oTiMuMe HEMPEPHIBHBIX MOJIENEH OT TUCKPETHBIX? OCHOBHBIE CIIOCOOBI
pelIeHns HENPEPBIBHBIX MOAEIEN?

21. OcoOeHHOCTH HENpepbIBHBIX Mozenel. [IpuBeante npumMepsl HENPEPHIBHBIX
MOJCIIEH.

22.  Ocobennoctu mojeneit cucreMuoi auaamuku (. @oppecrepa).

23. Moaenb cucteMHOM quHaMuKu Mup-2. OCHOBHOM BBIBOJI.

24.  OcHoBHast 0COOEHHOCTb ar€HTHO-OPUEHTUPOBAHHBIX MO/IeNIeH, Ki1acCu UKL
Cpepl.

25.  OcHoBHast 0COOCHHOCTH areHTHO-OPUEHTUPOBAHHBIX MOJIEIIEH, KiIacCU(PHKAIIS
areHToB.

26.  OcHOBHast 0COOCHHOCTH areHTHO-OPUEHTUPOBAHHBIX MOICIICH, IPUMEPHI

27. Kakwue crocoObl MPOABMKEHHUS MOIECITFHOTO BPEMEHH CYIIECTBYIOT, B YEM UX
OTJINYHUSA U B KAKHX MOJIEJISIX B OCHOBHOM OHU MPUMEHSIOTCS?

28. IlpuBenuTe CIHMCOK ATAMOB MPH UCCIEAOBAHUU CHCTEM C TIOMOIIBIO HMHUTAIIN -
OHHOT'O MOJIEIUPOBAHMUS.

29. Kakue momenu HazbiBatoTcs ajekBaTHbMU? [IpuBeauTte cxemy obecrnedeHuUs
aJIeKBATHOCTU MOJIEIH.

30. Kakue Moaenu Ha3bIBAIOTCS aJI€KBATHBIMU, YTO TAKOE BaTUAAIUS U KOT/Ia OHA
MPOUCXOAUT?

31. Kakue Mmoaenu Ha3bIBAIOTCS aJ€KBAaTHBIMU, YTO TaKO€ BepUDUKAIUSI U KOT1a
OHA MPOUCXOAUT?

32.  Kakwue moneny Ha3bIBalOTCS afekBaTHbIMU? [IpuBeanTe cXeMy CpaBHEHHUS BbI-
XOJHBIX TaHHBIX PEeaTbHONU CUCTEMBI U MOJICIIH.

33. Jlns yero Hy>XHO TNIAaHUPOBaHWE TIPOBEACHMSI SKCTIEPUMEHTOB HA UMUTAIIMOH -
HBIX Mojensix? [lepeuncnure Buabl (PaKTOPOB M OTKIUKOB.

34.  Jlns 4ero Hy’>KHO IUTAHUPOBAHUE MPOBEACHUS SKCIIEPUMEHTOB HA UMHUTALIOH-
HBIX Mozesix? Kak MOKeT BBITIISAIETh MOBEPXHOCTH OTKIMKOB?

35.  Jlms 4ero Hy’>KHO IUJTAaHUPOBAaHUE MPOBEACHUS SKCIIEPUMEHTOB HA UMUTALIMOH-
HbIX Mozessax? Urto Takoe miuaH 2X, kak OH CTPOUTCA M I 9€TO OH MOYKET OBITh
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HYXeH?
36.  Jlyis 9ero Hy»HO IJIaHUPOBAHKUE MPOBEJICHUS SIKCIIEPUMEHTOB HA UMHUTAIIMOH-
HbIX Mozessax? YTo Takoe U Kak pacCUUTHIBAIOTCS TaBHbIE 3P (deKTh (PakTopoB?
37.  Jlyis 9ero HyHO TJIaHUPOBAHHUE MPOBEICHUS YKCIIEPUMEHTOB HA UMUTAILIUOH -
HBIX MoJessix? UTo Takoe M Kak paccuuThiBatoTCs 3PGeKTsl B3auMoaecTBus ax-
TOPOB?

38. s 9ero Hy»HO IJIaHUPOBAHKME MPOBEJICHUS SIKCIIEPUMEHTOB HA UMHUTAIIMOH-
HBIX MojietsX? UTo Takoe M JIJIsl 4ero MOXKET ObITh HyKeH (paKTOPHBIN TUIaH ¢ AP00-
HBIMH pEITUKaMu?

39. 1y 9ero Hy»HO IJIaHUPOBAHKUE MPOBEJACHUS SKCIIEPUMEHTOB HA UMHUTAIIMOH-
HBIX Mozelsix? YTo Takoe CBEPXHACHIILIEHHBIE IAHBI U JUIS YEr0 OHU MOTYT OBITh
HY>KHBI?

40.  Jlns yero Hy)XHO IJIaHHUPOBAHHUE MPOBEICHHS YKCIIEPUMEHTOB Ha HMHUTAIIMOH -
HBIX MoJeisix? Kak MOKHO yMEHBITUTH KOTUYECTBO (haKTOpOB?

41.  Jlns yero Hy>XHO IJIJAHUPOBaHUE MPOBEACHUS SKCIIEPUMEHTOB Ha UMUTALIUOH -
HBIX Mozensax? UTo Takoe MeTaMOeINH, Uil YeTO OHU MCIIONIb3YIOTCS, KaK OHHU 3a-
BUCSAT OT BEIOPAHHOW CXEMBI SKCIIEPUMEHTOB?

42. B ueM ocHOBHas mpodjiemMa IMpHU CPaBHEHUU aJbTEPHATHUBHBIX KOH(UTYpaluii
cucteM? YTo Takoe METO/ OOIIMX CIyYalHBIX YUCEN U JJI YEr0 OH UCIIOJIb3yeTCs?

43. B yem ocHOBHas mpoOiema Mpu CPaBHEHUH abTEPHATUBHBIX KOH(UTYpaIHii
cucteM? Ilepeuncnure npoOaeMbl 00eCieUeHHs] CUHXPOHU3AIMN CITyYalHbIX M-
cell.

44. B dem ocHOBHas npoOJjieMa MpU CPaBHEHUU ANbTEPHATUBHBIX KOH(UTypaLHii
cucrem? Pacckakure 0 JOBEpUTENBHBIX MHTEPBAIAX MPU CPABHEHHUH abTEPHATUB-
HBIX cucTeM (Ha ocHOBe kputepusi CThIOZICHTA).

45. B dem ocHoBHas mnpoOiieMa Mpu CpaBHEHUHM aNTbTEPHATUBHBIX KOH(UTYpalui
cucrem? Pacckaxure o JOBEpUTEIbHBIX HUHTEpBaNax Bemya npu cpaBHeHUH anbTep-
HATUBHBIX CHCTEM.

46. B udem ocHoBHas npoOjemMa MpU CPaBHEHUH AIbTEPHATUBHBIX KOH(PUTYpaIuit
cucrem? [IpuBenure anroputM BeiOOpa JTydilel KOHGUTYypaIul U3 MHOKECTBA allb-
TEPHATUBHBIX KOH(UTYpAINil CUCTEM.

47. Pacckaxure 0 MoJieNIIX U 00 OCHOBHOM ujee metoga Monte-Kapio, npuseaute
npuMep.

48. Meroasl ontuMm3anuu 1eneBol GyHkmuu ((PyHKIIMOHANA), MPUMEHSIEMbIC B
UMUTAIIMOHHOM MOJIETUPOBaHUU.

49.  OcHOBHBIE MOJXO/IBI PU MOUCKE TTI00ATBHOTO SKCTPEMyMa BO BPEMS ONITUMHU-
3alliy HEBBIMYKJIBIX 3a71ad.

IIpumep 3x3aMeHAMOHHOT0 OWJIeTa
1 Bompoc (15 6ans10B): MexaHu3Mbl POIBUIKCHUS MOICIBHOTO BPEMCHHU.

2 Bonpoc (15 6amnoB): OcHOBHAs 0COOCHHOCTh areHTHO-OPUCHTHPOBAHHBIX MOJIE-
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J'IGfI, KJ'IaCCI/I(bHKaHI/ISI arC¢HTOB.

3 Bompoc (30 6a10B): 3agaua

B runepmapkere «Cemepouka» st 0OCITyKMBaHUSI MOTOKA MOKYIATENEd €CTh
YETBIPE KaCChl, BBISIBICHO, YTO CPEIHEE BPEeMs OOCITYKMBAHMS MOKYIaTeIeHd Ha pas-
HBIX Kaccax pa3Hoe. Ha mepBoii kacce cocTaBiisieT 3 MUHYThI, HA BTOpOU Kacce 4 Mu-
HYTHI, Ha TPEThEH Kacce 5 MUHYT U Ha 4eTBepToi Kacce 6 MuHyT. K Kaccam opranuszo-
BaHa o0mIast ouepenb. IHTEHCUBHOCTh MOCTYIUICHHS MOKyMaTeNneil K Kaccam COCTaB-
nseT 57 4enoBeK B Yac. 3aKOH pacIpeaesieHus MOCTYIUICHUS MOKyIaTeae u 00cmy-
’KUBAaHUS HA Kacce MPUHUMAETCA IKCMOHEHIUaNbHbIA. COCTaBUTh UMHUTAIIMOHHYIO
MoJieb paboThl Kacc 3a OJMH BOCBMHYAcOBOU pabounii neHb. Onpenenuts ko3hdu-
LUEHT 3arpy>KEHHOCTH KaCCUPOB, CPEJAHEE BPEMsI B OUEPEIN U CPEIHEIO JUIMHY O4e-
penu K KaccaM. 3a €IMHHUILy BPEMEHU MPUHATh OJHY MUHYTY. OnpenenuTb, crocoo-
CTBYET JIU YMEHBILICHUIO BPEMEHH 0’KUJaHUS B ouepean J00aBIeHHE NATOro Kaccupa-
CTa)kepa, Cpe/iHee BpeMsi 00CIIy>)KUBaHHsI KOTOPOTO / MUHYT, U 32 CUET IOMOIIH KOTO-
pOMy cpeHee BpeMsl 00CITy>KMBaHHUs IIEPBOTO U BTOPOI0 KACCUPOB YBEIMUMBACTCS Ha
I munyTy.

8. IlepeyeHb OCHOBHOI M TOMOJHUTEIbHONH Y4eOHOH JTUTEPATYPbI, HEOOXOIUMOM

IJISE OCBOCHMS TUCIUTLINHBI

a) OcHoBHas JUTEpaTYypAa:

1. Jlabekep, JI. I'. BeposaTHOCTHOE MOiEIUPOBaHUE B (DMHAHCOBO-PKOHOMHYECKOM 00-
nactu : yuebnoe nocobue / JI. I'. Jlabckep. — Mocksa : UHOPA-M, 2021. — 172
c. — OBC ZNANIUM.com. - URL: http://znanium.com/catalog/product/1228815
(mara obpamenust: 31.03.2023). - TekcT : AIEKTPOHHBIH.

2. Kopabnes, 10. A. Umurtaninonnoe moaenupoBanue: yueonuk / 0. A. KopaGes;
®unynusepcuteT. — Mocksa : Knopyc, 2017. - 146 c. — Tekcr : HEnmocpencTBeH-
uelit. - To xe. - 2020. - 95C BOOK.ru. - URL.: https://www.book.ru/book/933531
(mata obparmenus: 31.03.2023). - TekcT : 37IE€KTPOHHBIH.

0) lomosiHUTEIBHAS JIUTEpPATYpA:

3. Kopabines, 10. A. Umutanimonnoe moaenupoBanue. [IpaktukyMm: yueOHOE mocodue
Ul HampaBiieHui OakanaBpuata "llpukiamnas matemaTika U wHGOpMATHKA',
"ITpuknannas uapopmatuka”, "busnec-unpopmaruka" / FO. A. Kopabies ; Ouny-
HuBepcureT. — Mocksa : Kaopyc, 2021. - 153 c. - bakanaBpuar. - Tekcr : Hemno-

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

https://book.ru/book/936268 (mata obpamienus: 31.03.2023). — Tekcr : 37eKTpOH-

HBIH.

Q. Ilepedyennb pecypcoB HH(POPMALTMOHHO-TEJIEKOMMYHUKALNIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOHI/IMbIX AJId OCBOCHHU S TUCHHUIIIMHBI

e OOyuvaromue MaTepuayibl W Buaeo 1o ANyLOQIC, IOCTymHBIE IO ajpecy

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

¢ HarmoHanpHOE 00IIECTBO MMUTAIIMOHHOTO MOJICIIHpOBaHmus WWW.Simulation.su

e MHdopManmoHHO-00pa3oBaTeNnbHbld MOpTan OUHAHCOBOTO YHUBEPCUTETA MPHU

[IpaButensctBe Poccuiickoit deneparuu http://org.fa.ru/

e DnekrpoHHas oubinoreka @unHancoBoro yuusepcureta (9b) http://elib.fa.ru/

¢ DjekTpoHHO-OnOmoreunas cuctema BOOK.RU http://www.book.ru

e DIeKTPOHHO-OMOIHOTeUHas cucTeMa « Y HUBepcuTeTcKas oudmoreka OHJIAMH»
http://biblioclub.ru/

e DJeKTPOHHO-OMOIMOTEeYHas cucTema Znanium http://www.znanium.com

e DIIeKTPOHHO-OUGIHOTeuHas cucTeMa u3aatenbersa «IOPAU Ty https://urait.ru/

e DIIeKTPOHHO-OMOIMOTEeUHas cucTemMa u3garenbera [Ipocnext
http://ebs.prospekt.org/books

e Jlenosas onnaiiH-OnomoTeka Alpina Digital http://lib.alpinadigital.ru/

e DiekTpoHHas oubnuoreka M3narensckoro noma «I peOCHHUKOBY
https://grebennikon.ru/

e Hayunas snekTponHas 6udauoreka eLibrary.ru http://elibrary.ru
e HamumonanbHas 351eKkTpoHHast OnbanoTeka http:/H30.pd/

10. MeToauueckue YKazanud 1Jist oﬁyqammnxm M0 OCBOCHHUIO JUCHHUIIJINHBI

MeToanyecKkue peKOMEeH/IalUH 10 BbINOJIHEHUI0 KOHTPOJIbHOM padoThl

BrlnonHenre KOHTPOJIbHOW PabOThI HANIPABIEHO HA OIIEHKY KaueCTBa YCBOCHHUS
CTYJIEHTaMH JWCLMIUIMHBI, BIAJICHHUS HAaBbIKAMHU PELICHUS MPAKTHUYECKHX 3aJaHMM.
[Ipu moAroTOBKE K BBHIMOIHEHUIO pa0OThI CTYACHT JOJIKEH U3YyYUTh PEKOMEHIyeMbIe
HOpPMAaTHUBHBIE MPABOBbIE aKThI M yUEOHYIO JIUTEPATYPY, & TAK)KE OBTOPUTH KITIOUEBbIE
MOJIO’KEHUS ¥ ONIPEICTICHUS TT0 U3YYEHHBIM BOIIpOcaM Y4eOHOM TuCHUIUIUHEL. B xo1e

BBIITOJIHCHUA pa6OTBI CTYACHT HOJIKCH IMPOABHUTL 3HAHUS OCHOBHBIX BOIIPOCOB IO TC-
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MaM JIUCIMIUIMHEI, a TAK)KE YMEHHUS PEIIaTh TUIIOBBIC 3a/1a4H, POPMYJIUPOBATH YCTKHE
M CoepIKaTeIbHBIC OTBETHI HA BOMPOCHI, IPOBOJAUTH CPABHUTEIBHYIO OICHKY. KoH-
TPOJIbHAs paboTa MpeAnojaracT MMCbMEHHBIA OTBET Ha BOIIPOC, KOTOPHIHN JTOKEH OT-
pPa3uTh 3HAHHWE CTYICHTOM TOHATHIHOTO ammaparta. [Ipu pabore yduThIBaeTCs mpa-
BWJILHOCTh OTBETOB Ha 33JIaHUS, OTCYTCTBUE COACPKATEIHHBIX U TEPMUHOIOTUICCKUX
OIITNOOK.

1. KonTponpHas paboTa MpeACTaBIsACT cOO0M paboTy HCCaea0BaTEIbCKOTO Xa-

pakrepa.

2. llenp HamucaHusi KOHTPOJIBHOW pabOThl — BHIPAOOTKA Y CTYIEHTOB OIbITA
CaMOCTOSITEJILHOTO MOJy4eHUsI YIIIyOJICHHBIX 3HAHUU MO OJAHOM U3 MpobiieM (TeM)

Kypca.

3. IlpumepHBbIii TIepeYeHb TeM KOHTPOJBHBIX PaboT comep HUTCs B paboueid
nporpaMmme AUCUUIUIMHBI (Moysi). KoHTponbpHas paboTa BHINOIHAETCS MO METOIH-
YECKUM PYKOBOJICTBOM IpEToAaBaTelis, BEAYIIEro CEMUHApCKHe (MPaKTUYECKue) 3a-

HATHSA.
4. KontposbHas paboTa CTyJeHTa TOJDKHA BKITIOYATh:
® OIHCAHUE aKTyaJIbHOCTH TEMBI, IIEJIH U 3a7a4 PaOOThI;

® KpyT pacCMaTpPUBAEMBIX IPOOJIEM, BAPUAHTHI K METOJIbI UX PEIICHHUS,;

¢ PCE3YyJIbTATBhI aHAJIM3a UCIIOJIb3YCMOI'0O MaTCpualia, UX UHTCPIIPCTAINUA U 061].[1/16

BBIBOJBI.

5. Ilpu BBIOTHEHUHN KOHTPOJIHHOM PAOO0THI HCTIONIB3YIOTCSI COBPEMEHHBIC UH-

(hopmaIoHHbBIE CPEACTBA MTOMCKa, 00pabOTKH M aHAJIM3a MaTeprala, 0as3bl JaHHBIX.
6. O6beM KOHTPOILHOM paboThI - He 60see 10 cTpanwmi.

7. OnieHKa KOHTPOJIBHON PabOThI OCYIIECTBIIIETCS B MPOIECCE TEKYIIETO KOH-

TPOJId yCIIEBACMOCTHU CTYACHTOB.

11. Ilepeyenr MHGOPMALMOHHBIX TEXHOJIOTHil, MCIOJb3yeMbIX NPH OCY-

IEeCTBJICHUHA 06p330BaTeJIbHOFO nmpomecca 1mo JTMCHMILIMHE, BKJII0OYad IIEPECYCHb

29



HEeo0X0AMMOr0 MPOrPAMMHOI0 o0ecriedeHus 1 HHPOPMANMOHHBIX CIIPABOYHBIX

CHCTEM

11.1 KoMMeKT JIUIIEH3UOHHOTO MPOrPAMMHOTO 00ECIICUEHUSI:

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

- AnruBupyc Kaspersky
11.2 CoBpemeHnHbie podeccuoHanbHble 0a3bl JAHHBIX U UH(POPMAIIMOHHBIE CIIPABOY-
HBIE€ CUCTEMBI:

1. Cuctema mozaenupoBanus AnyLogic (6ecrnataas PLE Bepcus).

11.3 CepruduimpoBanHble MNpPOrpaMMHBIE M amllapaTHblE CPEACTBA  3aIIUTHI

nH(pOopMaIuu — HE IPETYCMOTPEHO

12. OnucaHue MaTepUaIbHO-TeXHUYECKOHl 0a3bl, HEOOXOAMMOIl 1JIs1 oOCy-
1IECTBJIEHUSI 00Pa30BATEJbHOI0 MPOIIECCA MO JUCHUIJINHE

Jlns  mpoBeAeHUs JICKIIMOHHBIX 3aHATUA HEOO0XOoIMMa MYJbTUMEAUNHas
ayAUTOPHS, OCHALLICHHAS KOMIIBIOTEPOM C MOAKIIFOYEHHBIM K HEMY TTPOEKTOpOM. st
INPOBEJACHUS TMPAKTHUYCCKUX 3aHATHM HEOOXOIWM KOMITBIOTEPHBIM KJace C

YCTaHOBJICHHBIM ITPOTrPaMMHBIM oOecriedeHreM u3 pasaena 11.
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