denepanpHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa BEIMUCTUTEIBHON TEXHUKH

IMacnopr

pacueTHO-TpadpuIecKoro 3agaHus (padoThl)
110 JUCHUIIIIMHEC «MOI[CJ'II/IpOBaHI/Ie IIpoIeCCOB U 06’BeKTOB», 2 CEMECTP

1. MeToauka OEHKH

B pamkax pacyerHo-rpaduueckoro 3amanusi (paboThl) MO JAMCHUIUIMHE CTYICHTBI
pa3padaThIBalOT MMUTALMOHHBIA MPOEKT CHCTEMBI (B COOTBETCTBUM C BApUAHTOM 3a/IaHUs),
POBOAST MAIIMHHBIE JKCHEPUMEHThI C MOJIENbI0 CHUCTEMBI, OICHUBAIOT 3()PEKTUBHOCTD
(YyHKIMOHUPOBAHUSI CHCTEMBI, ONTUMHU3UPYIOT CHCTEMY B COOTBETCTBHH C 3a/JaHHBIMHU
KPUTEPUSIMU ONTUMAJIbLHOCTH.

Crpykrypa PI'P:

1. KonnenryanbHast MOENb CUCTEMBI

2. CTpyKTypHas cxeMa UMUTALlMOHHON MOJeIn

3. PazpaboTka nmporpaMMbl HMUTALIUK PAOOTHI CHCTEMBI

4. IMUTallmOHHOE MOJICIIMPOBAHUE CUCTEMBI

5. AHamu3 3(pPEKTUBHOCTH CHCTEMBI

6. [lnannpoBanne SKCIIEPIMEHTOB C MOJEIBIO CHCTEMBI

7. BeIBOIIBI

CrnucoK UCTIOIB30BaHHBIX HCTOYHUKOB

[Ipunoxxenue (B ciryuyae HEOOXOJUMOCTH )

ITo PT'P odopmisieTcss mosicHUTENbHAS 3amucka B cOOTBETCTBUH ¢ TpeboBanusmu ['OCT
7-32-2001.

2. Kpurepun ouenku

* PaGota cumTaercsi He BBINOJHEHHOM, €CIM HE BBIOJHEHBI MYHKTHI 3aJjaHus 1-5, OIeHKa
cocrapysieT Hike 10 6anios.

* PaGoTta cunTaercs BBHIIOJHEHHOW HA MOPOrOBOM YPOBHE, €CIIU BBIIIOJHEHbI YHKTHI 3aJaHUH
1-5, wactu PI'3(P) BoeimonHeHBbl QopManbHO, 0€3 COAEP)KATETHLHOTO aHaln3a MOJYYCHHBIX
pe3ysbTaTOB MOJIEIMPOBAHUs, OlleHKa cocTaBisger 10-14 6amios.

* PaboTa cunTaeTcs BBIIOJIHEHHON Ha 0a30BOM YPOBHE, €CJIM BBIIIOJIHEHBI yHKTHI 3a/1aHus 1-5,
aHaJIM3 CUCTEMbI BBIIIOJHEH B IOJHOM OO0beMe, MPUBEAEHBI COJEp)KaTeNbHbIE BBIBOIBI U
PEKOMEHIalUK 110 ONTHUMH3AIMKA CUCTEMBI, OIIeHKa cocTaBisieT 15-17 6amos.

* Pabora cuMraeTcs BBINOJIHEHHOW Ha NPOABMHYTOM YPOBHE, €CIM BBINOJHEHBl MTYHKTHI
3aganus 1-7, npoBeneH aHanu3 3((HEKTUBHOCTH (YHKIIMOHUPOBAHUS CUCTEMBI, IPUBEIECHBI
PEKOMEH/IallMU TI0 OMTHMHU3AIUN CHCTEMBI, BBIBOJBI MO pe3yJabTaTaM HCCIIEOBAHMs, OLEHKA
cocrasisiet 18-20 6amnos.

3. IIkaJjga oueHku
B o06meit onenke no auctuiuinHe 0amiel 3a PI'3(P) yuuThIBaroTCSI B COOTBETCTBHH C MPABHIIAMHE
0a/UTbHO-PEUTHHTOBOM CHCTEMBI, IIPUBEICHHBIMU B paboueii mporpaMme TUCIUITIHHBIL.

4. TlpumepHublii nepeuyensb Tem PI'3(P)

3aganue ua PI'P



Pa3padoratb MMHTAIMOHHBI TPOEKT CHCTEMbl COIVIACHO BAPHAHTY 3aJaHMHA.
BbINOJIHUTS cileay0IHe NYHKTHI.

1. Pa3paborarh KOHIENTYaJIbHYIO MOJIENb UCCIEAYEMOM CUCTEMBI.

2. Pa3zpaboTaTh CTPYKTYpHYIO CXEMy HMHUTALMOHHOM MOJEIN CHCTEMBl M ONHCATh €€

(GyHKIMOHUPOBAHHE.

3. Pa3paboraTh mporpaMmy UMUTALMU PAOOTHl CUCTEMBI.

- COCTaBUTb U OTIAAUTH IIPOrPaMMYy;

- OomMcaTh IPOrPaMMHYIO peaIM3alUI0 MOJENU (ONMUCAaHHWE Kaxaoro OJoKa MOJENIu ¢

KOMMEHTapUsSMHU K HUM);

- NIPOBECTH MPOOHBIA NPOTrOH MOJAEIH JUIsl IPOBEPKU MPABUIIBHOCTU (DYHKIIMOHUPOBAHUS

IIPOrPaMMBI.

4. CpiMUTHPOBaTh PabOTY CHCTEMBI IPHU 3alaHHOM YHCJIE 3asBOK WM 3alaHHOM BPEMEHH
MOJIeIMpoBaHus cucTeMbl. llo pe3yinpraTaM HMMHUTALIMOHHOTO MOJEJIMPOBAHUS PACCUUTATh
BBIXOJIHbIE XapPAKTEPUCTUKU CUCTEMBI.

5. Ilpoanamu3upoBath padbory cucrteMbl. OneHUTh 3(PPEKTUBHOCTH peaTU30BAHHON
CUCTEMBI, HUCXOAS U3 MpPEUIOKEHHBIX KpUTEepHEeB onTuManbHocTH. Omnucath "y3kue" mecra
CHCTEeMBI, CHIKarOmuxXx d¢pdexktuBHOCTE ee  ¢yHKuuoHupoBanus. CdopmynupoBaTh
IpeUIoKEHUs 110 yinydueHuto padborst CMO.

6. IIpoBecTH WMHUTALMOHHBIA OSKCIEPUMEHT C MEJIbI0 ONTUMHU3AIMHM  Ipolecca
(YHKLIMOHUPOBAHUS CUCTEMBI.

7. [lpoaHanu3upoBaTh U OLEHUTH PE3YNIbTAaThl MOJICIUPOBAHUS CUCTEMBI, C/I€TIATh BBIBOIBI
U PEKOMEH/JIAlUHU 110 UCTIOJIb30BAaHHIO MOJIEIH.

IIpuMmepsl BapuaHToB 3a1aHui Ha PT'P

Bapuanr 1.

JloxanbHasg BbluucnuTensHass ceth (JIBC) mMeeT Tpu aBTOMaTH3MPOBAHHBIX PAOOUYMX
mecta (APM) u cepsep, coennnennbix obueil muuoil. B JIBC oprannsoBana pacrpeneneHHas
00paboTka JaHHBIX. 3anpockl noctynatoT oT APM, koTopsle uMmeroT cBou 6a3bl JaHHbIX (B/I).
[Toctymaromue 3ampockl TMepBUYHO oOpadarbiBaroTcss Ha APM. C BepostHocThio Pi (I —
nopsakoBeiii Homep APM) TpeGyromasicss undopmarus obHapyxkusaerca B b/l APM, mocne
Yero MpoJoJDKaeTcsl JalibHeWmas oOpaboTka 3ampoca. B mpoTuBHOM ciydae HEOOXOoauMma
nochlIKa 3ampoca Ha cepsep. Ilocie mockuiku 3ampoca Ha cepsep APM oOpaOaTsiBaeT npyrue
NOCTYNUBIIME Ha Hero 3ampockl. [lomyuuB oTBeT ¢ cepBepa, APM 3aBepimiaer 00paboTky
3armpoca.

NutepBansl noctymieHus 3anpocoB Ha APM pacripesienieHbl 1o oKa3aTeIbHOMY 3aKOHY
co cpenHuM 3HaueHuem T1; cek.

Kanan nepenaun nannsix (KII), coenunstomuit APM u cepBep, He UMEET HAKONIUTEIEH
U Tepefaya 1Mo HEMY BO3MOXKHAa TOJBKO TOrAa, Korga oH cBoboneH. Korma on 3ansar, APM
HaXOJUTCS B pEKUME OXKHUIAHHS U TOJIbKO IOCJIE OCBOOOXKACHUS KaHala nepeaaet 3anpoc. [Ipu
nepeaaye JaHHBIX C cepBepa Mo 3anpocy APM 3TuM JaHHBIM HpucBauBaeTcsi 00jee BBHICOKUN
IPUOPUTET IO CpPaBHEHHIO ¢ mocTynarommumu Ha APM 3ampocamu. OtuM obecrnieuyuBaeTcs
JUCLUTUIMHA 00CITYXKUBaHUS «PaHbIIE MPHUILEN — PaHbIIE 00CTYKEH.

Ha cepBepe nmerorcs naa Hakonurtens. Hakonurens 1 nmpenHazHadeH AJs MOCTYHAOIINX
3alpocoB, a BTOPOM — U1 NEPEJaBaeMbIX OTBETOB Ha 3ampocbl. EMKocTe Hakomurens 1
OrpaHMuY€Ha Ha 2 3ampoca, B CiIydyae IMOJHOTO HANOJHEHHs HAaKOMHUTeNs | 3ampochl TEpsItOTCS.
EMKocTh HaKOmUTENS 2 MpakTHUYeCKH OeCKOHEeUYHa, T.€. OTBETHI Ha 3aIpOChl HE TEPSIFOTCA.

Bpewms nepBuuHoOi 00pabOTKH 3ampoca, ero nepeJadyn Ha cepBep, 00paboTKU Ha cepBepe
U 00paTHOH mepenauyu Ha Hy)kHOoe APM moJunMHEHB! 3KCIIOHEHIIMAIBHOMY 3aKOHY CO CPEJIHUM
cootBercTBeHHO T2i, T3i, T4i, T5i . 3HaueHUs UCXOIHBIX JaHHBIX MPUBEIACHBI B TAOJHIIC.

Heo6xoaumo mnpomoaenupoBats (yHkiuonupoBanue JIBC B Teuenne 10 yacoB u



OIPEEIINTb.

- BEpOATHOCTh OTKa3za B OTBETe Ha 3ampoc ¢ APM BciencTBue MOJHOTO 3alOJIHEHUS
Hakomnurens 1 Ha cepBepe;

- BEPOSATHOCTH 00pa0OTKH 3ampoCoB, nmocrynaromux Ha APM;

- 3arpy3ka APM, kaHaJia nepeaun JaHHBIX U CEpBEpA.

XapaKTepUCTUKU APM

1 2 3
T1; 68 61 64
Pi 0,75 0,6 0,4
T2; 3 3,5 4
T3 2,5 3,5 2
T4 26 31 28
T5i 2,7 3 2,2
T6i Bpemst 0OpaboOTKH 26 20 13,5
3anpoca Ha APM

Bapuanr 2.

Marucrtpaip nepenayd JaHHBIX COCTOMT M3 JBYX KaHaJOB (OCHOBHOTO M PE3E€PBHOIO) U
obmiero Hakonurens. [lpu HopManbHOI paboTe COOOIICHNUS MEePEIAI0TCs IO OCHOBHOMY KaHAITy
3a 7£3 c. B ocHOBHOM KaHalle IPOUCXOAAT cOOM Yepe3 MHTepBalbl BpeMeHu B cpenHem 200 c.
(3aK0H 3KCHIOHEHIMaNbHbIN). Ecin cO0i mpoucxoauT Bo BpeMs Niepejauu, TO 3a 2 ¢ 3allyCKaeTcs
3alacHOM KaHal, KOTOpBIM TMepenaeT IMpepBaHHOE COOOIIEHHEe C CcaMOro Hayaia.
BoccranoBnenue ocHoBHOro kasaia 3aHumaeT 23+7 c. [locie BoccTaHOBIIEHUS pE3E€pPBHBIN
KaHaJ BBIKJIIOYAE€TCS M OCHOBHOW KaHall MPOJOJKAaeT paboTy C OYepelHOr0 COOOIIEHUS.
CooOrmieHus MOCTymaoT 4yepe3 9+4 ¢ u OCTAlOTCS B HAKOMUTENIC JO OKOHYaHHS repemnadu. B
ciydae c0os nepenaBaeMoe cooOIIeHHe Mepe1aeTcsi IOBTOPHO IO 3allaCHOMY KaHaly.

CMmonenupoBaTh pabOTy MarucTpald INepenadyd JaHHBIX B TedeHHe | 4. OmpenenuTsb
3arpy3Ky 3alacHOro KaHajla, 4acTOTY OTKa30B KaHajla M YUCJIO MPEPBAHHBIX COOOIIECHUIL.
Onpenenuth 3arpy3Ky 3alacHOTO KaHalla, 4acTOTy OTKAa30B KaHajlla M YHUCJIO MpepBaHHBIX
COOOLIeHUH.

Bapuanr 3.

Ha BbluncnuTensHOM IIEHTpe B 00paboTKy MPUHUMAIOTCS YeThIpe Kiacca 3a1aHuil 4, B,
C, D. Ucxong u3 Hanuuusi ONEpaTUBHOM MaMATH KOMIIBIOTEpa 3aJlaHusl KjlaccoB 4 U B Moryr
pemiatbcs OJHOBPEMEHHO, 3a1aHus kinacca C u D MOHOMOMM3MPYIOT KOMIbIOTEp. 3aJaHHs
KJ1acca A mocTymarT B cpeaneM uepes3 20 ¢ (3aKoH pacrpeaesieHus SKCITOHSHITUAIBHBIN ), Kjlacca
B — uepe3 20 + 10 c, kmacc C — yepe3 30 = 10 ¢, ximacc D - 15 = 10 ¢ u TpebyroT s
BhITIOJIHEHHS: Kiacc A —10 = 5 ¢, kimacc B —11 + 3 ¢, kmacc C — B cpeanem 8 c., CKO=2 c.
(3aKoH pacnpezaeneHus HopMaibHbIil), kinacc D - 5 + 1 c. 3agaun kiacca C u D 3arpyxarores,
€CJIM KOMIBIOTEP MOJIHOCThIO CBOOOJEH. 3anayM KiaccoB A W B MOryt nosarpyxkarbcs K
pemarorneiics 3anaue A win B. Ouepenu 3a1laHuil He OrpaHHYEHBI.

CmopenupoBath paboTy cuctembl 3a 15 4. OmnpenenuTb BEpOSTHOCTh 3arpy3KH
KOMIIbIOTEpa, CpelHee Bpems MpeOblBaHUS B cucTeMe 3agaHuii kimacco A, B, C, D
XapaKkTEePUCTUKH OYepen 3a1annii kmaccos A, B, C, D.

Bapuant 4.

CepBepHBIIi KOMITBIOTEP OOCITY)XHBAET YETHIPE KOMITHIOTEpPA-TEPMUHANIA 110 KPYTOBOMY
LUKIMYECKOMY aJTrOpUTMY, MPENOCTaBIS KaXI0oMy KoMibiotepy-TrepmuHany 40 mc. Ecnu B
TEUEHHEe dTOTO BPEMEHHU 3aJaHue o0padaThIBaeTCs, TO OOCIYy)KHBAaHUE 3aBEPINACTCS; €CIIH HET,
TO OCTaTOK 3aJauyd CTAHOBHUTCS B CIEHHUAIBHYIO O4Yepelb, KOTOpas HCIOJIb3YeT CBOOOJHBIE
LIUKIbl KOMIIBIOTEPOB-TEPMHHANIOB, T. €. 3ajadya OOCIYXHBAaeTCs, €CIM Ha KaKoM-IH0o
KOMIIbIOTEpE-TEPMUHANIE HET 3asBOK. 3asBKM Ha MEPBBIH KOMIBIOTEP-TEPMHUHAI MOCTYIAIOT B
cpennem uepe3 80 mc, CKO=2 mc (3akoH pacnpezeneHuss HOpMalbHbIN); 3a8BKH Ha BTOPOMH
KOMITBIOTEP-TEPMUHAJ TIOCTYMAIOT B cpeaHeM yepe3 65 mc, CKO=2 Mmc (3akoH pacnpeneneHus




HOpPMaJIbHBIN); 3asBKM HA TPETUH KOMIIBIOTEP-TEPMUHAJ MOCTYNAIOT B CpeIHEM uepe3 75 Mmc,
CKO=2 mc (3akoH pacripejeyieHusi HopMalbHbIN). J[mnHa Bcex 3asBok B cpenHeM 300 3HAKOB
(3aKOH pachpefeNieHus AKCIOHEHIHANbHbIH). CKopocTh 00pabOTKM 3aJaHuil  CepBEpHBIM
KOMITbIOTEpOM paBHa 10 3HaKOB/MC.

CmopnemupoBats 1 u paboTsl cepBepHOro KommbioTepa. OmnpenenuTs BEpOSITHOCTDH
3arpy3Kd CEpBEpHOr0 KOMIBIOTEpa, XapaKTEepPUCTUKH OYEepeaud HEOKOHUYEHHBIX 3aJaHUil,
cpelHee BpeMs IIPOXOKIACHUS 3a/laHUi YepE3 CUCTEMY.

Bapuanr 5.

BrruucnurtenbHas cucTeMa COCTOMT M3 TPeX KOMITBIOTEpOB. 3ajaHusi Ha 0O0pabOTKy
MOCTYMAIOT B CPETHEM C MHTEPBAIOM 8 C. (3aKOH pacIpeieleHHs] SKCIIOHEHIMAIbHBIN) U o/lHa
4eTBEPTh 3a/JaHUil 00pabaThIBAIOTCS TOJBKO MEPBBIM KOMIBIOTEPOM. TpH YeTBEPTH MPOXOAUT
cHaudaja 00paboOTKy Ha MEPBOM KOMIIBIOTEpE, 3aTeM 00padOTKy MOCIeA0BATEIHLHO HA BTOPOM U
Ha TpPEeTbeM KoMIbloTepax. [lomycTumasi ouepelp 3aaHuil paBHA YETHIPEM, BKIIIOUas 3a/laHuE,
oOpabatreiBaeMoe MEpBbIM KoMmmbioTepoM. OO0paboTka Ha MEPBOM KOMIIbIOTEpE 3aHMMAeT B
cpeaHeM 4 ¢, CKO=0.5 c. (3akoH pacmpeleneHus HOpMajibHbIl), @ HA BTOPOM U TPEThEM
kommbtoTepe — 6 ¢. Kpome Toro, 12% nomHocThio 00paOOTaHHBIX 33aHUN BO3BpAILACTCS IS
NOBTOpHO 00paboTku. [ToBTOpHAst 00pabOTKa CUMTACTCS OKOHYATEIBHOM.

CmopenupoBarth pabOTy BBIYUCIUTEIBHOW cucTeMbl B TeueHue 10 4. OmpenenuTtsb
3arpy3Ky KaXXIOro M3 KOMITBIOTEPOB, BEPOSATHOCTh OTKa3a B OOCITY)KUBAaHHHM BCJICICTBHE
MIEPETIONIHEHUS OYepeIv, XapaKTePUCTUKKU OuYeped 3aJaHui K MEepPBOMY, BTOPOMY U TPETbEMY
KOMITBIOTEpaM, CpeIHee BpeMsi NMpeObIBaHMS 3aJaHHs B CHCTEME, KOJIMYECTBO OOpabOTaHHBIX
3aJjaHuH 32 BpeMs MOJICTTUPOBaHUSI.



