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ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MHPOPMALIUU U
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Tunosvie memul peghepamos:
1. MonenrpoBaHue Kak METOJl UCCIEA0BAaHUS CII0KHBIX CUCTEM. Buabl Mozaeneit 1 MeTobl
uX uccienoBaHus. IMUTalMOHHOE MOJIEIUPOBAHHUE.
2. I'omomopdusm u nuzomopdusm. CoiictBo romomopdusma. OnpeneneHue MOIEINu.
3. JluckpeTHble aBTOMAaTbl C KOHEYHBIMH JETEPMHUHUPOBAHHBIMU U BEPOSTHOCTHBIMH
COCTOSIHUSIMH, UX OIHCaHUS.
4. Ceru Iletpu. IlpaBuna ux nocrpoenus. Ilpumep noctpoeHnss BpeMEHHOM THarpaMMBl.
S. Ilenmu MapkoBa C JOUCKPETHBIM BPEMEHEM M JUCKPETHBIMU COCTOSIHMSAMH. BbiBOA
OCHOBHBIX COOTHOILLIEHU.
6. [TyacconoBckuii moTok. YpasHeHusi Konmmoroposa (00mmii cirydaif).
7. BBIBOT OCHOBHBIX COOTHOIIICHHH JIJISl CXEMBI «THOEIHN U pa3MHOKEeHUs». MoienupoBaHue

CJ'Iy‘I@.fIHOl"O BCKTOpa U YCHOBI/Iﬁ MMpEACIIbHBIX TCOPECM.

8. Teopus odepeneit. BeIBOJ OCHOBHBIX COOTHOILIEHUN. MeTOA CUCTEMHON TUHAMUKH.

9. Arperar. Onucanue mpoiecca ero gynkimonupoBanus. [Ipencrasnenne CMO B Buje
arperara.

10.  OcHoBHbIE OJOKH CTPYKTYPHOM CXEMbI MOJICTMPYIOLIETO aJIrOpUTMa arperara.

11.  OOoOmieHHas cxeMa alropuTMa UMHUTAIIMOHHOTO MojenupoBaHusi. CTpyKTypHas cxema

ITOPUTMa MOJIEITUPOBAHMSL.
12. PeanbHoe, MOIETEHOE W MANIMHHOE BpeMs. AKTHBHBIC, aKTUBU3UPOBAHHBIC U OymyIIne
COOBITHSI, COCTABJIEHHE X CITUCKOB.

13. Oco0OeHHOCTH  MOJAENUPOBAaHUS MAPAIIENBHBIX  TpoIeccoB. MoaenupoBaHue ¢
MOCTOSTHHBIM U CITY9aiHBIM IIIarOM.

14, OC0OEHHOCTH S3BIKOB MOJICTTUPOBAHUSI.

15. MopuenupoBanus B cucteme GPSS, ero ctpykrypa u oCHOBHBIEC (DYHKITHH.



16. OcHoBHBIE 3Tarnbl HOPMATH3AIUNA CUCTEMBI TIPH IIOCTPOCHUH MAaTEMaTHIECKON MOJIEIIH.

17. [TnanupoBanue sKcepuMeHToB. [1omHBINA U TPOOHBIH (HaKTOPHBINA IKCIIEPHUMEHT.

18. CrniocoOpl MO/IETMPOBaHUS CllydailHbIX coObITHI. MoaenupoBanue nenu Mapkosa.

19.  MopenupoBaHue ciay4alHbIX BEJIUYMH METOJOM OOpaTHOW (QYHKIMU U METOJIO0M
VCKIIIOYCHHUS.

20.  JlekoMmo3uIus CHCTEMBI 1 Mojienu. Mepapxudeckasi cucteMa MOJIEICH.

21.  IlpoBepka agekBaTHOCTU Mojenu. [IpakTHueckue peKkOMEHIauy 0 IPOBEPKE U OTIAIKE
MOJIEJIEN.

Tunosvle 3a0anus Ha KypcoBou npoeKm:
Tema: MonenupoBaHue CUCTEM MaccOBOTO OOCITY>KHBaHUSI.
3ananme: HeoO6XxonuMo paccMOTpPETh M MpOaHATU3UPOBaTh (PYHKIIMOHMPOBAHUE MpeaIaraeMoi
CHCTEMBI, COTJIacHO BapuaHTy 3ananust Ha KII, pa3paboTarh ee 6JI0YHYIO CTPYKTYPHYIO CXEMY, C
NOPOOHBIM ONMKCAaHHEM OOBEKTOB CUCTEMBI M X B3aUMOJICHCTBUS, CXeMy B Buze Q-CXeM, TakxKe
C ONHUCAaHHE KaHAJIOB, CBA3EH W T.I., peajn30BaTh OJOK-auarpammy (OJOK-CXeMy) alropurMa
pa3pabaTbiBaeMOil MOJesi, HamucaTh MPOrPaMMHBIM KOJX MOJENIM Ha SI3bIKE MOJETUPOBAHMS
GPSS World, 3anyctuTh MOENIb U OJYYUTh OTUET COAEPIKALUN pe3ysIbTaThl MOJIEIUPOBAHUS,
MOCTPOUTH TUCTOTPAaMMBI/TpadUKH, CAETATh BBIBOJ 110 pe3ybTaTaM MOJICIUPOBAHUS, IPOBECTH
HKCIIEPUMEHTHI C MOJIEIIbIO, BBIOPATh aJIeKBAaTHYIO MOJIEIb.
BapuanTsl 3a1aHmi:
1. Ha c6opovHbIil yuacTOK 1iexa MpeArpusThs 9epe3 HHTEPBAIIBI BPEMEHH, paclpe/ieIeHHbIe
OKCTIOHEHIIMAJIBHO CO CPEeTHUM 3HadeHHeM 10 MUH, MOCTYNMalT MAPTHH, KaXJas U3 KOTOPBIX
cocTouT M3 Tpex aeraneil. IlonoBuHaA Bcex mocTymaromux jaeTaned nepes cOOpKoOM TOKHA
IpoiTH MperBapUTeNbHYI0 00paboTKy B TeueHre 7 MuH. Ha cOopky nmogarotcs oopaboTanHas u
HeoOpaboTanHas aetanu. [Ipomecc cOopku 3aHUMAET Bcero 6 MUH. 3aTeM U3JeNue MOCTYIaeT Ha
PETYIHPOBKY, TPOIODKAIONIYIOCS B cpenHeM 8 MUH (BpeMs BBITOJHEHHS PaclpeesieHO
OKCIIOHEHIIMAJIbHO). B pe3ynbrare cOOpkH BO3MOXKHO TosiBieHHE 4% OpakoBaHHBIX WU3CINMN,
KOTOpble HE IOCTYNAalT Ha PEeryJupoBKY, a HAalpaBiIAIOTCS CHOBA Ha IpeIBapUTEIbHYIO
o0pabotky. CmozenupoBarh paboTy yuyacTka B TeueHue 24 4. OnpenennTh BO3MOXKHBIE MecTa
TIOSIBIICHHSI OYepeie U X XapaKTePUCTUKHU. BBISBUTH MPHYUHBI UX BOSHUKHOBEHHS, ITPEIOKHUTH
MEpHI TT0 UX YCTPAHEHHUIO ¥ CMOJIEINPOBATh CKOPPEKTUPOBAHHYIO CHCTEMY.
2. Ha o6pabatpiBaromuii y4acTok Iiexa MOCTYHAaroT JeTald B cpeaHeM udepe3 50 MuH.
[lepBuunas oOpabGoTka neTaneil MPOU3BOAMTCS HAa OJHOM M3 JBYX CTAaHKOB. [lepBbIii CTaHOK
oOpabartsiBaet aetaib B cpeaHem 40 MuH u umeet 10 4% Opaka, BTOpoil - cooTBETCTBEHHO 60 MUH

u 8% Opaka. Bce OpakoBaHHbIE JeTaly BO3BPAILLAIOTCS HA MOBTOPHYIO 0OpaOOTKY Ha BTOPOM



cTa”ok. [leranu, monasuire B pa3psija OpakoBaHHBIX JBAX/IbI, CHUTAIOTCS O0TX0aaMu. Bropuunyio
00paboTKy MPOBOJAT TAaKXKe JBa cTaHka B cpeaneM 100 MuH kaxapiil. [Ipudem mepBelii cTaHOK
0o0pabaTbIBaeT MMEIOLIMECS B HAKOIIUTEIIE ITOCIIE IEPBUYHON 00pabOTKM 1eTaiu, a BTOPOH CTaHOK
MOJIKJII0YAeTCs MPH 00pa30BaHUU B HAKOIUTENE 3ajiena O0oJblie Tpex neraneid. Bce nuntepBabl
BPEMEHH pacIpe/ieieHbl 10 IKCIOHEHIIMaIbHOMY 3akoHy. CMoIenpoBaTh 00pabOTKy Ha y4acTKe
500 neraneii. OnpeaenuTs HArpy3Ky BTOPOrO CTaHKA HA BTOPUYHON 00pabOTKE M BEPOSITHOCTH
HOSIBJIIEHUS O0TX0A0B. ONpenenuTh BO3MOKHOCTh CHY)KEHUS 3a/1€1a B HAKOIIUTEJIE U MTOBBILLIEHUS
Harpy3Ky BTOPOTO CTaHKa Ha BTOpUYHOU 00paboTKe.

3. Ha perynupoBouHBIii y4acTOK 11eXa uepe3 ciydyaiiHble HHTEpBajbl BPEMEHU IOCTYIA0T 10
JIBa arperata B cpeqHeM uepe3 Kaxabsle 30 MuH. [lepBuuHast peryinpoBKa OCyIECTBIISETCS AJIs
JIByX arperaTtoB OJHOBPEMEHHO U 3aHUMaeT okoJio 30 MuH. Eciiu B MOMEHT npuxojia arperaroB
npenpiaymas mnapTus He Obuta oOpaboTaHa, MOCTYNHBIIME arperaTbl Ha PEryJIUPOBKY He
MPUHUMAIOTCS. ATperarbl Mocjie MepBUYHON PeryIupoBKH, MOTYYUBIINE OTKa3, MOCTYMAOT B
IIPOMEXKYTOUHBIN HaKONUTENb. I3 HaKonuTeNs arperaTsl, MPOLIEANINE IEPBUYHYIO PETYIUPOBKY,
MOCTYNAIOT IIONApHO Ha BTOPUYHYIO PErYIHPOBKY, KOTOpas BBINONHsETCA B cpeaHeM 3a 30 MuH,
a He MPOILEIINe MEPBUUYHYIO PETYIMPOBKY MOCTYIAIOT HA MOJHYI0, KoTopas 3anuMaet 100 MmuH
JUIsL OJHOTO arperata. Bce BenuuyuHBL, 3aJaHHbIE CPEAHUMU 3HAYCHUSIMH, DPACIpeleeHbI
AKCIOHEHIMaIbHO. CMoenpoBaTh padoTy yuyactka B TeueHuu 100 u. OnpenenauTs BEpOSITHOCTh
OTKa3a B NEPBUYHOM PETyJIMPOBKE M 3arpy3Ky HaKOMMTENS arperataMi, HYKJIAIOUUMHUCS B
NOJIHOM  perynupoBke. Onpenenuts napaMeTpsl M BBECTM B CUCTEMY HAaKOIMTEID,
oOecnieunBaromuii 0e30TKa3HOE 00CTyKUBAaHHE MOCTYIAIOIIMX arperaTos.

4. Cucrema nepeiauu JaHHBIX OOECIEUMBAET Iepefady MaKeTOB JAAHHBIX M3 MyHKTa A B
nyHKT C yepe3 TpaH3UTHBIN NyHKT B. B nyHKT A maketsl noctynatoT yepe3 5-15 mc. 3aech oHu
OydepusyroTcst B HaKonuTeae eMKOCTbi0 20 MaKeToB U MepeatoTes 1Mo J00H U3 BYX JMHUN
ABI1 - 3a Bpems 20 mc unu AB2 - 3a Bpemst 15-25 mc. B mynkre B oHu cHoBa Oydepusyrorcs B
HAKOMHUTeJe eMKOCThIO 25 makeToB u aajee nepenatorcs no aunugx BC1 (3a 22-28 mc) u BC2 (3a
25 wmc). Ilpuuem maketst 3 AB1 moctynmator B8 BC1, a u3 AB2 - B BC2. Uto0Ob1 He ObLIO
NEpPEeNoIHEeHNs] HAKOMUTENs, B MyHKTe B BBOAMTCS mMOporoBoe 3HaueHue ero emkoctu - 20
nakeroB. [Ipm AOCTMKEHMM O4Yepenbl0 MOPOrOBOIO 3HAYEHUS MPOUCXOAMUT MMOAKIIOUEHHUE
pe3epBHOM amnmaparypsl U BpeMsa nepenaun cHwkaerca s auauidi BCl u BC2 nmo 15 wmc.
CMmopaenupoBaTh MPOXOKACHUE uepe3 cucremy nepenadn naHHbix 500 maketoB. OnpenenuTb
BEPOATHOCTH IMOJKIIOYEHHSI PE3EpPBHOM ammaparypbl M XapaKTEpUCTUKH O4YEpENN IAKETOB B
nyHkre B. B cimyyae BO3MOXHOCTM €ro MEpernoyIHEHHsl ONpeeNuTh HeoOXxoaumoe it

HOpPMaJIbHOU pabOTHI MOPOrOBOE 3HAYEHHE EMKOCTH HAKOTIUTEIIS.



5. Cucrema 00paboTKu HH(DOpPMAITUN COAEPKUT MYJIbTUILUICKCHBIM KaHal U Tpu MUHUOBM.
Curnainsl OT JaTYMKOB IIOCTYTAIOT HAa BXOJ KaHaJla yepe3 HHTepBajbl BpeMeHu 5-15 mkce. B kanaine
oHH Oy]epusyroTcs W TpenBapUTEIbHO 00padaThIBAlOTCS B TeueHWUW 7-13 MKc. 3aTemM OHU
MOCTYNaroT Ha 00paboTKy B Ty MUHHOBM, rie uMeeTcss HauMeHbIIast M0 JUIMHE BXOAHASI OYePE/Ib.
EMKocTH BXOJHBIX HakomuTelned BO Bcex MUHMOBM paccuuTanbl Ha XpaHeHHe Belnu4uH 10
curHasioB. Bpemsi o0paboTku curHana B 000 MuHuOBM paBrHo 33 mkc. CMonenupoBath
nporecc 00padoTku 500 curHanoB, MOCTYNAIOUIMX C JAaTYUKOB. ONpeaenuTh CpeIHIe BpeMeHa
3aJep’)KKM CHUTHAJIOB B KaHaile U MHUHHUOBM U BepOATHOCTH NEpPENOJHEHUS BXOIHBIX
Hakoruteneld. Ob0ecreunTs ycKopeHue 00padoTku curaaia B 9BM 1o 25 MKc npu JOCTHIKEHUN
CyMMapHOW O4Yepe I CUTHAJIOB 3HAYCHHS 25 eaUHUII.

6. Ha yuwactke Ttepmuyeckold 0OpaOOTKHM BBINOJIHAIOTCS LEMEHTAIUS W 3aKaJlMBaHHE
HIecTepeH, nmocTynarnmx yepes 5-15 mun. LlemenTanus 3anumaer 3-17 MuH, a 3akanuBaHue - 4-
16 mun. KauectBo ompenensercs cyMMapHbIM BpemeneMm oOpabotku. IllectepHu ¢ BpemeHemM
00paboTku Ooiplie 25 MHUH MOKHAAIOT YYacTOK, ¢ BpeMeHeM o0paboTku ot 20 mo 25 muH
MePeIAal0TCS Ha TIOBTOPHYIO 3aKaJIKy U IPU BpeMeHU 00paboTku MeHbIe 20 MUH JOJHKHBI IPOUTH
MOBTOPHYIO MOJIHYIO 00paboTKy. Jletanu ¢ cyMMapHbIM BpeMeHeM 00paboTku MeHble 20 MuH
CUMTalOTCA BTOPHIM copToM. CMozaenupoBath mporecc o0paboTku Ha ydacTke 400 mecTepeH.
Onpenenuts QyHKIUIO paclpeieseH sl BpeMeH! 00padOTKH U BEpPOSITHOCTH MIOBTOPEHUS MTOJTHON
U yacTH4YHOU 00paboTku. Ilpu BeIXOAE mpoaykiuu Oe3 MOBTOpHOW 00paboTku Mmenee 90%
o0ecreynTh Ha y4yacTKe MEpOINPHUATHS, NAOLIMe TapaHTUPOBAHHBIM BBIXOJ] MPOAYKIIUHU [IEPBOr0O
copta 90%.

TpeGoBanus no oopm/ieHNI0O KYpPCOBOI0 NIPOEKTA:

I[To pe3ynbTaTaM BBIIOJIHEHHOM paboThl oopmiiseTcss oTueT. B oTueT BKito4aroTCs cleayroume
MYHKTBI: TUTYJIBHBIN JTUCT, OTJIaBIIEHUE, BBEACHHE, TOCTAHOBKA 33/1a4H, aHAIIU3 U BBIOOP METOa
MOJICIIUPOBAHMS, aHAIU3 MOJEIUPYEMOl CHUCTeMbI, peaau3alus HMUTALMOHHOM MOJAEIH,
OpraHu3aIys HSKCIIEPUMEHTOB, OIIEHKA aIeKBaTHOCTU MOJIEIH, 3aK/IIoueHue, oudnuorpaduyueckuit
cnucok. Otuer odopmisieTcss B COOTBETCTBUM C TpeOOBaHUSMHU, MPEAbSIBISIEMBIMU K

odopmieHnto yueOHbIX paboT Ha kKadeape. O6beM oTyeTa o KypcoBomy npoekty 25-30 cTp.

Tunoevie 60npocovl K IK3AMEHY:
1. [Tonsatne «wmonens» u «Monenuposanuey. Kiaccudukanus Monenei U BHIOB
MOJEIIUPOBAHUS CUCTEM.
2. [Tonarue cucremsl. Kiaccudukanus cucteM Mo UX OCHOBHBIM cBoiicTBam. [lonsarue

CIIOKHAs 1 OOJIbIast CHCTEMA. MO,Z[CJ'II/IpOBaHI/Ie KakK METOJ UCCIICA0BaHUs CIIOKHBIX CHUCTCEM.



3. Matematuyeckue MOJIEIH. Knaccudukamms MaTEeMaTHYECKUX MOJEIIEN.

[TocnenoBaTenbHOCTD Pa3pabOTKN MAaTEMAaTHYECKUX MOJIEIICH CUCTEM.

4 HenpepriBHO - nerepmuHupoBanHble Moaenu (D-cxemsr).

5 HenpepsiBHO-cTOXacTrueckue moaenu (Q-cxemsl).

6. [IpencraBnenne CMO B Buje arperara. CTpyKTypHas cXxeMa aJirOpuTMa MOJEIUPOBAHHUS.
7 JIMCKpeTHO — AeTepMUHUPOBaHHbIE MosieH (F-cxemsr).

8 JuckpetHo — croxactuueckue mojenu (P-cxemsr).

9 Ilerrm MapkoBa. BeiBos1 0CHOBHBIX cOOTHOIIEHUH. CIIOCOOBI MOACTIUPOBAHUS CITydalHBIX
COOBITHH.

10. Cerebie Mogenu (N-CXEMBI).

11. Ceru Iletpu. IlpaBuna ux nocTpoeHusl.

12. KoMmOuHUpOBaHHBIEC WM YHUBEPCAIbHbIC MOJIETH (A-CXEMBI).

13.  Arperat. Onucanue npoiecca ero ¢ yHKIIMOHUPOBAHHUS.

14,  WmurannonHoe MopenupoBanHue. [IpUHUIUNBI U METOABI MOCTPOCHUS WMHTAIIMOHHBIX
MOJCIICH.

15. OOGoOuieHHas cxema anropuTMa UMUTAMOHHOTO MOJICIIMPOBAHUS U €€ YaCTHBIE.

16.  Teopus ouepeneil. BeIBOJ OCHOBHBIX COOTHOIICHHIA.

17. PeanvHoe, MosiennbHOE M MaIIMHHOE BpeMsi. OCOOCHHOCTH MOICTTMPOBAHUS TapalIeIbHBIX
IIPOLIECCOB.

18. AKTHBHbBIC, aKTUBU3UPOBAHHBIE U Oy IyIlIHe COOBITHSI, COCTaBIIEHUE UX CITHCKOB.

19.  MopaenupoBaHue C TOCTOSHHBIM U CITyYailHBIM IIIaroM.

20. MonenrpoBaHue cirydyailHbIX BEIMUYUH METOJ0M 0OpaTHON (hyHKIUH.

21.  MogenupoBaHHe CIIydailHBIX BEJTMYNH METOIOM UCKITIOUSHHS.

22.  MogenupoBaHue yCIOBH MPeAeTbHBIX TEOPEM.

23.  MogenupoBaHue CIy4aiiHOTO BEKTOpA.

24. Jekomno3uius cuctemsl 1 Mmojenu. Mepapxudeckas cucteMa MoJIeen.

25.  Ilpomepka ajekBaTHOCTH Mojenu. [IpakTHUecKne peKOMEHIANHU 10 IPOBEPKE U OTIIAIKE
MOJIECIIECH.

26.  T'omomopdusm u uzomopdusm. CBOHCTBO roMoMophu3Ma.

27.  Ypasuenus Konmoroposa (oOmmmii cirydaii).

28. SA3piku MosieMpoBanus. MeTo ] CUCTEMHON TUHAMHKHY.

29. [TnanupoBanue sxciepuMeHToB. [1omHBINH U TPOOHBIM (HaKTOPHBINA IKCTIEPUMEHT.



