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TIOJITOTOBKHU

HanpasneHHoCTh ABTOMaTH3MPOBAHHBIX CUCTEM 00pabOTKU HH(pOpMALIUY U
(mpoduib) yIpaBJieHUs

dopma o0yueHus 3a04Hast

ABTOMAaTHU3UPOBAHHBIX CUCTEM 00paOOTKH MHGOPMALIUU U

Kagenpa-paspadoruuk yTIPaBICHUS

ABTOMAaTU3UPOBAHHBIX CUCTEM 00paOOTKK MHGOPMALIUU U

Brimyckatromas kadeapa
yIpaBJICHHSI

Tunosvie memul peghepamos:
1. MonenupoBaHue Kak METOJ UCCIIEIOBAHUS CIIOKHBIX CUCTEM. Bubpl Moaenel 1 MeTo bl
uX uccienoBanus. IMutranunoHHoe MoIeIMpOBaHHE.
2. I'omomop¢usm u uzomopdusm. CoiictBo romomopduszma. OnpeneneHne MOAEIH.
3. JIMCKpeTHbIE aBTOMATHl C KOHEYHBIMU JICTEPMHHHUPOBAHHBIMH U BEPOSTHOCTHBIMH
COCTOSIHUSIMHU, UX ONTUCAHUA.
4, Cetu Iletpu. [IpaBuna ux nocrpoenus. [Ipumep nmocTpoeHus BpeMEHHOW TUarpaMMBbl.
5. Ilemu MapkoBa C JTUCKPETHBIM BPEMEHEM U JTUCKPETHBIMU COCTOSIHHSIMH. BBIBOX
OCHOBHBIX COOTHOILLICHUH.
6. [TyacconoBckuii moTok. YpasHeHusi Koamoroposa (00mumii ciydaii).
7. BbIBO/1 OCHOBHBIX COOTHOIIEHUH JIJIS1 CXEMBI «THOENH U pa3sMHOXKEHUs». MoenrpoBaHue

cnyqaﬁHor O BCKTOpa U YCJIOBI/Iﬁ NpEACIIbHBIX TCOPCM.

8. Teopus ouepeneil. BeIBOJ OCHOBHBIX COOTHOLIEHUH. METO] CUCTEMHOUN THHAMUKHU.

9. Arperar. Onucanue mporecca ero gpynkinuonupoBanus. [Ipencrasnenne CMO B Buze
arperara.

10.  OcHoBHbIE OJOKH CTPYKTYPHOI CXeMbI MOJICTMPYIOIIETO aIrOpUTMa arperara.

11. O06o0mieHHasl cxemMa anropuTMa UMHTAIMOHHOTO MojaennpoBaHus. CTpyKTypHas cxema

AITOPUTMa MOJICITHPOBAHHSL.

12.  PeampHOeE, MOJEIBLHOE M MAIIMHHOE BpeMs. AKTHBHBIC, aKTUBU3UPOBAHHBIC U OyAyIIHE
COOBITHS, COCTABJIICHUE MX CITHCKOB.

13. OcobeHHOCTM MOJEIUPOBAaHHS MMapajUIETbHBIX MPOIECCOB. MoOAEINpoBaHuEe C
MOCTOSTHHBIM U CITY9aiHBIM IIaroM.

14. Oco0eHHOCTH S3BIKOB MOJICTHPOBAHUS.

15. Mopenupoanus B cucteme GPSS, ero ctpykTypa u OCHOBHBIE (PYHKILIUH.



16. OcHoBHBIE 3Tanbl (HOPMATN3AIUN CUCTEMBI TP MMOCTPOSHUH MAaTEMAaTHIECKON MOJICIIH.

17.  IlnanupoBanue 3KcriepuMeHTOB. [1oHBIN 1 IpOOHBIN (HaKTOPHBIN SKCIIEPUMEHT.

18.  CnocoObl MOJIenMpOBaHUs CIy4YalHbIX cOObITHIH. MoaenupoBaHue 1ienu Mapkosa.

19.  MopenupoBaHue CIy4YalHBIX BEJIMYMH METOJOM OOpaTHOW (YHKIMHM M METOA0M
UCKITFOUCHHUS.

20.  Jlexommo3uius cucteMbl 1 Mojenu. Mepapxuueckas cucreMa MoJiesei.

21.  IlpoBepka agekBaTHOCTU Mojenu. [IpakTHueckue pekoMEeHJaluy 0 IPOBEPKE U OTIAIKe
MOJCIIECH.

Tunoevle 3a0anus Ha KypcoBoul NPOeKn.:
Tema: MonenupoBaHue CUCTEM MAaCCOBOT0 0OCTYKUBAHUSI.
3aganmue: HeoOX0o1uMoO paccMOTPETh M MPOAHATU3UPOBATh (DYHKIIMOHUPOBAHUE TpEAaracMon
CHCTEMBI, COTJIacCHO BapuaHTy 3ananust Ha KII, pa3paboTarh ee OJI0YHYIO CTPYKTYPHYIO CXEMY, C
HOJPOOHBIM ONMCAaHUEM OOBEKTOB CUCTEMBI U MX B3aUMOJIEHCTBUS, CXeMy B Buje Q-cxeMm, Takxke
C OINMCAHME KaHAJIOB, CBA3EH M T.I., PEaJM30BaTh OJOK-IUarpaMmy (OJI0K-CXeMy) ajiropuTMa
pa3pabaTbiBaeMOil MOJeNIM, HAMMCaTh MPOTPAMMHBIM KOJ MOJEIH Ha SI3bIKE MOICTUPOBAHHS
GPSS World, 3anycTuTh MOZENIb ¥ NOJYYUTh OTYET COAECP KA pe3yIbTaThl MOAECINPOBAHUS,
HOCTPOUTh TUCTOrpaMMbl/TpaduKH, CAEIaTh BBIBOJ M0 pe3ybTaTaM MOJIEIUPOBAaHUS, IPOBECTU
HKCIIEPUMEHTHI C MOJIEIIBIO, BBIOPATh aJIeKBATHYIO MOJIEIb.
BapuanTel 3a1aHuii:
1. Ha c6opouHbIil ydacTOK 11exa MpeArpusaTHs Yepe3 HHTEPBAIbI BDEMEHH, paclpe/ie]ICHHbIC
9KCHOHEHIMAJIBHO CO CPeIHUM 3HaueHHeM 10 MuH, MOCTyNalT MapTHM, KaXJash U3 KOTOPbIX
cocTOUT U3 Tpex netaneil. IlojgoBHHA Bcex MOCTyHaromMX JAeTaneld mnepen cOOpKOW 0MHKHA
NPOITH MpeIBapUTENbHYI0 00paboTKy B TeueHue 7 MuH. Ha cOopky nonarotcs oopaboTanHas u
HeoOpaboTanHas aetanu. [Iporecc cOopku 3aHMMAaeT Bcero 6 MUH. 3aTeM U3JIeTUE TIOCTyIaeT Ha
PETYJIUPOBKY, MPOJODKAIOLIYIOCS B cpeiHeM § MHUH (BpeMsl BBINOJHEHHS pPACIpeaesIeHO
HKCIIOHEHIIMAIbHO). B pe3yibrare cOOpKkM BO3MOXKHO MosiBieHHE 4% OpaKkOBaHHBIX H3AEITHM,
KOTOpble HE TIOCTYMAaloT Ha PEeryJHMpOBKY, a HANpaBJIAIOTCS CHOBA Ha TIPEIBAPUTEIBHYIO
00pabotky. CMoaennpoBaTh paboTy y4dacTka B TedeHue 24 4. OmnpenenuTh BO3MOXKHBIE MeCTa
HOSBIICHUS O4epesiel U X XapaKTepUCTUKU. BBISIBUTh IPUUMHBI UX BO3HUKHOBEHMSI, IPEITIOKHUTh
MEPBI 10 UX YCTPAHEHHUIO U CMOJIETIMPOBATH CKOPPEKTUPOBAHHYIO CUCTEMY.
2. Ha o6pabatbiBaromumii y4yacTOK Iiexa IMOCTYMHarT AeTanu B cpeaHem depe3 S50 MuH.
[TepBuunasi 06paboTka meTanell MPOM3BOIUTCS HA OJHOM W3 JBYX CTaHKOB. IIepBbIii cTaHOK
oOpabatbIBaeT feTaiib B cpeaHeM 40 MuH 1 umeeT 10 4% Opaka, BTopoit - COOTBETCTBEHHO 60 MUH

u 8% Opaka. Bce OpakoBaHHBIE JeTaal BO3BPALIAIOTCA HA MOBTOPHYIO 00pabOTKy Ha BTOPOM



ctaHoK. Jletanu, monasiiue B pa3psig OpakOBaHHBIX JBAXK/Ibl, CAUTAIOTCS OTX0AaMH. BTopuunyto
00paboTKy MPOBOMAAT Takke ABa cTaHka B cpeaHeM 100 MuH kaxawiid. [Ipudyem mepBolid CTaHOK
o0OpabaThIBaeT UMEIOIIMECS B HAKOIIUTEIE MOCIe IEPBUYHOM 00pabOTKH JeTalu, a BTOPO CTAaHOK
MOJIKITIOYAETCS MPU 00pa30BaHUU B HAKOIMUTENE 3aj/iea OOoJbIle Tpex aeraneil. Bce mHTEpBabI
BPEMEHHU pacIipeieIeHbI [10 IKCIIOHEHIINAIbHOMY 3aKkoHy. CMoenupoBaTh 00paboTKy Ha yyacTKe
500 meraneii. OnpenenuTh Harpy3Ky BTOPOTO CTaHKa Ha BTOPUYHOW 0OpabOTKE M BEPOSTHOCTh
MOSIBJIEHUSI OTX0J10B. ONpeaenuTh BO3MOXHOCTh CHUKEHUS 3a/1€J1a B HAKOIIUTEIE U MOBBILICHUS
Harpy3KH BTOPOTO CTaHKa Ha BTOPUYHON 00paboTKe.

3. Ha perynnpoBo4HBIN y4acTOK 11€Xa 4epe3 CaydaiHble HHTEPBAJIbI BPEMEHH MTOCTYIIAIOT 110
JIBa arperata B cpeaHeM uepe3 kaxaple 30 MuH. [lepBuuHas perynmpoBKa OCylIECTBISETCS IS
JIByX arperatoB OJHOBPEMEHHO U 3aHMMaeT okoJio 30 MuH. Eciiu B MOMEHT NIpUXOJa arperatoB
npenbiayInas mapTus He Obuia o0pa0oTaHa, MOCTYMUBIINNE arperaTtbl HAa PEryJIUpOBKY HE
MPUHUMAIOTCS. ATperatsl MOCJIe MEePBUYHON PETyJIMPOBKH, MOTYUYUBIINE OTKAa3, MOCTYMHAIOT B
IIPOMEKYTOUHBIN HAKONUTENb. V3 HAKONUTENs arperarsl, POIIeAINe IEPBUYHYIO PETYIUPOBKY,
MOCTYMAIOT NONapHO HAa BTOPUYHYIO PETYJIHPOBKY, KOTOpas BBIMOJIHSETCS B cpeaHeM 3a 30 MuH,
a He MPOoILEIIINe TEPBUYHYIO PETYIUPOBKY IMOCTYNAIOT Ha MOJIHYI0, KoTopas 3anumaeT 100 mun
JUIsL OHOTO arperata. Bce BenMuuHBL, 3aJaHHbIE CPEJIHUMHU 3HAYEHMSIMH, DPACIIPENEICHBI
JKCMOHeHIHanbHO. CMoaenupoBath padoTy yuactka B TedeHuu 100 4. Onpenenuts BEpOSITHOCTD
OTKa3a B NEPBUYHOW PEryJMPOBKE M 3arpy3Ky HAKOIMTENS arperataMiy, HY>KIalIIHMHCS B
MOJIHOM  peryiupoBke. OmnpenenuTh MapaMeTpbl U BBECTH B CHUCTEMY HAKOIMTEIb,
oOecrneunBaroIMi 6€30TKa3HOE 00CITy’)KMBaHHE MTOCTYAIOIINX arperaTos.

4. Cucrema mepenadyu JTaHHBIX OOECTIICYMBAET Tepe/ady MaKeTOB JMAaHHBIX M3 MyHKTa A B
nyHKT C yepe3 TpaH3uTHBIM MyHKT B. B myHKT A makeTsl nmoctymnarot yepe3 5-15 mc. 3aech oHn
Oydepusyrorcss B HaKomUTeNe eMKOCThIO 20 MAaKETOB M MepenarTcs Mo Jiro0oil U3 ABYX JIMHUN
ABI1 - 3a Bpems 20 mc uin AB2 - 3a Bpems 15-25 mc. B mynkre B onn cHOBa Oydepu3yroTcs B
HaKOIUTEJe eMKOCTRIO 25 TTaKeToB U Aayiee nepemarorcs no auHusx BC1 (3a 22-28 mc) u BC2 (3a
25 mc). Ilpuuem maketrsl 3 AB1 mocrynator B BC1, a u3 AB2 - B BC2. Uto06s1 He ObLIO
MEPETIONIHeHNsT HAKOMUTENs, B MyHKTe B BBOAHWTCS MOpOroBoe 3HaueHue ero emkoctu - 20
nakeToB. [Ipu JOCTMKEHUM OuYepeabl0 IMOPOTOBOTO 3HAUYECHUS] MPOUCXOJIUT TMOIKIIOUYEHUE
pe3epBHOM ammapaTypbl u Bpems mepenadn cHrkaercs mis jmad BC1 mw BC2 mo 15 wmc.
CmonienupoBaTh IPOXOXKJIECHUE uepe3 cuctemy nepenaud naHHbix 500 maketoB. OnpenenuTsb
BEPOSITHOCTh TMOJIKJIIOUEHHS] PE3EPBHOM ammapaTrypbl U XapaKTEPUCTUKH OYEpeaM IAaKETOB B
nyHkte B. B ciyuyae BO3MOXXHOCTH €ro MEpemnoIHEHHs OINpeAeIuTh HeoOXoaumoe s

HOpPMaJIbHON pabOTHI MOPOrOBOE 3HAYEHHE EMKOCTH HAKOIIUTEJIS.



S. Cuctema 00paboTku HHYOPMAIMH CONEPKUT MYJIBTUIUICKCHBIN KaHal u TpH MHHUOBM.
Curnanisl OT JaTYMKOB MOCTYNAIOT HA BXOJ] KaHAJIa Yepe3 MHTEPBAJIbI BpeMeHHU 5-15 Mkc. B kanamne
oHM OydepusyloTcs U MpeaBapUTENbHO oOpabaThiBatOTCsl B TeueHWH 7-13 Mkc. 3aTteM OHHU
MOCTYNaroT Ha 00paboTKy B Ty MUHUOBM, r1e nMeeTcss HauMeHbIas Mo AJTUHE BXOHAS OUepe/ib.
EMkocTu BXODHBIX HakomuTelned BO Bcex MUHHUOBM paccunTanbl Ha xpaHeHue BeauduH 10
curHanoB. Bpems o0paboTku curHana B 000t MuHMOBM paBHo 33 mkc. CMoaenupoBaTh
nporecc 00padotku 500 cUrHajaoB, MOCTYHAIOMIMX C AaTYMKOB. ONpeaenuTh CpeaHe BpeMeHa
3aJICpXKKM CUTHAJIOB B KaHaie M MUHUOBM U BEpOSTHOCTH NEPENOSHEHUS BXOJHBIX
Hakorurtenerd. O0ecreunTs ycKkopeHue 00padoTku curnaina B OBM mo 25 MKc npu T1OCTHREHUN
CYMMapHOM OYepe I CUTHAJIOB 3HAYEHUA 25 eUHHUII.

6. Ha yuvactke Ttepmuyeckoili 0OpaOOTKH BBIMOIHSIIOTCS LIEMEHTAIMS W 3aKaJUBaHUE
HIECTEPEH, MOCTynaroumx yepe3 5-15 mun. llemenrtanus 3anumaet 3-17 MuH, a 3akanuBanue - 4-
16 mun. KauectBo ompezensercs cyMMapHbIM BpemMeHeM 00paboTku. lllectepHu ¢ BpemeHem
00paboTku Oonblie 25 MUH MOKHAAIOT YYacTOK, ¢ BpemMeHeM oOpabotku oT 20 mo 25 mMuH
NepeIaloTCs Ha IOBTOPHYIO 3aKaJKy U IMPU BpeMeHU 00paboTku MeHbIie 20 MUH JOJKHBI IPOUTH
MOBTOPHYIO TMOJIHYI0 00paboTKy. JleTanu ¢ cyMMapHBIM BpeMeHeM 00paboTku MeHbIne 20 MUH
CUUTAIOTCA BTOPBHIM copToM. CMopaenupoBaTh mporiecc o0padoTku Ha ydactke 400 miecTepeH.
Onpenenuts GyHKIHUIO paclipeieseHus] BpeMeH! 00paOOTKH U BEPOSITHOCTH MTOBTOPEHUS MTOTHON
U YacTUYHOH oOpaboTku. [lpu BbIXome mponykiuu Oe3 MOBTOpHOUW 00paboTku MeHee 90%
00ecrnevnTh Ha y4acTKe MEPOIPHATHS, JArOIINe TapaHTHPOBAHHBINA BBIXOJ MPOAYKIIMUA TIEPBOTO
copta 90%.

TpedoBanus no opopmMiIeHHIO KYPCOBOI'0 NPOEKTA:

[To pe3ynbpTaTaM BBIIOJIHEHHOUW paboThI opopmiiseTcs oT4eT. B oT4eT BKIIOYAIOTCS ClieayoIne
MYHKTBI: TUTYJILHBIA JTUCT, OTJIaBIICHUE, BBEJCHHE, TIOCTAHOBKA 33/1a4H, aHAIIU3 U BBIOOP METOIa
MOJICIUPOBAHUSA, aHAU3 MOJIETUPYEMON CHUCTEMBbI, peaiu3alusi HWMHUTAIMOHHOW MOJIEINH,
OpraHu3alys SKCIIEpUMEHTOB, OIIEHKA aJIeKBaTHOCTH MOJIEIIH, 3aK/IIoueHune, ondanorpaduueckuit
cnucok. Otyer odopmisieTcsi B COOTBETCTBHH C TpeOOBAaHUSIMHU, TPEABIBIIEMBIMU K

odopmieHnto yueObHbIX padoT Ha Kadeape. O0beM oTyeTa o KypcoBomy mpoekTy 25-30 cTp.

Tunoswvie 80npochl K IK3AMEHY:
1. [TonsiTue «Momens» W «MmojenupoBaHue». Kiaccubukanus wmojened U BUAOB
MOJIETTUPOBAHUS CUCTEM.
2. [Tonsitue cucremsl. Kiaccudukammsi cucTeM MO MX OCHOBHBIM cBoicTBaMm. [loHsTHE

CJIOKHAs 1 OOJIbIIast CHCTEMA. MOI[GJ'II/IpOBaHI/IC KaK MCTOA UCCICAOBAaHHA CIIOXKHBIX CUCTEM.



3. Maremarnueckue MOJENN. Knaccudukarnus MaTeMaTHYECKUX MOJCIIECH.

[TocnenoBatenbHOCTH pa3pabOTKH MAaTEMAaTHYECKUX MOJICIICH CUCTEM.

4 HenpepsiBHO - nerepmunupoBanHbie Moaenu (D-cxemsr).

5 HenpepsiBHO-cTOXacTrueckue moenu (Q-cxemsl).

6. [IpencraBaenne CMO B Buje arperara. CTpyKTypHasi cXxeMa ajaropuTMa MOJIeITHPOBaHUSI.
7 JluckpeTHo — neTepMuHUpOBaHHBIe MojaesH (F-cxembr).

8 JluckpeTHo — ctoxacTuueckue mojaenu (P-cxemsr).

9 Ienu MapkoBa. BeiBog 0CHOBHBIX cOOTHOIIEHUH. CTIOCOOBI MOJICIUPOBAHUS CITyYaiHbIX
COOBITHH.

10. Cerebie Mojenu (N-CXEMBI).

11.  Ceru lletpu. IIpaBuna ux nocTpoeHusl.

12. KoMOuHHMpOBaHHBIC WM YHUBEPCAIBbHBIE MOJIENHN (A-CXEMBI).

13.  Arperar. Onucanue nporecca ero GyHKIHOHUPOBAHHUSL.

14.  HmwuranuonHoe MmojenupoBaHue. [IpyHIMOBI M METOABI MOCTPOECHUS HMHUTALMOHHBIX
MOJECIIECH.

15.  OO6oOmieHHas cxema alropuTMa UMHTALIMOHHOTO MOJICIIMPOBAHUS U €€ YaCTHBIE.

16. Teopust ouepeneil. BeIBOJ OCHOBHBIX COOTHOILICHHIA.

17.  PeanpHOe, MOJIeNIbHOE M MalIMHHOE BpeMst. OcOOEHHOCTH MOIEINPOBAHUS TapalJIeIbHBIX
IIPOLIECCOB.

18. AKTUBHBIE, aKTUBU3HPOBAHHBIE U Oy IylIue cOOBITHS, COCTaBICHHE UX CIIHCKOB.

19. MopenupoBaHue ¢ TOCTOSHHBIM U CIIyYalHBIM I1aroM.

20. MonennpoBaHue ciiydailHbIX BEJIMYUH METOJOM 00paTHON (DyHKIMH.

21.  MogenupoBaHHe CiIy4aiiHbIX BEITMYUH METOJIOM UCKITFOUEHHUS.

22.  MogenupoBaHHe YCIOBUHN MPEAETbHBIX TEOPEM.

23.  MoaenupoBaHUe CIIy9aifHOTO BEKTOPA.

24. Jlekomno3uiusi cuctemMbl U Mojienu. Mepapxudeckas cucTeMa MOJIEIIEH.

25.  IlpoBepka agekBaTHOCTH Mojenu. [IpakTHueckne pekoMeHJaluy 0 IPOBEPKE U OTIAIKe
MOJCIIEH.

26.  T'omomop¢wusm u nzomopdusm. CBOHCTBO ToMOMOphU3Ma.

27.  VYpasuenus KonmMoroposa (oOmmmid ciaydait).

28.  SI3bIku MoAenupoBaHMA. MeToJl CUCTEMHON IMHAMUKH.

29.  IlnanupoBanue 3KCIepUMEHTOB. [TomHBII 1 qPOOHBIN (haKTOPHBIN SKCIIEPUMEHT.



