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1. Henun u 33124y JHCHUILIHHLI
Llenpi0 AUCIUIUINHEL SIBASETCSA U3YHCHUE

e (hyHIAMEHTAIBHLIX OCHOB TEOPUM MOJECIUPOBAHUS HH(POPMALMOHHBIX CUCTEM U
NPOTEKAIOIUX B HUX MPOLECCOB;

® METOAMK pa3pabOTKH KOMIBIOTEPHBIX MOJEIIEH;

® METOJOB M CPEACTBA OCYIIECTBIICHUS MMUTALMOHHOTO MOJEIMPOBaHUS M 00pabOTKH
pe3yibTaTOB BbIYHUCIUTEILHBIX YKCIIEPUMEHTOB;

e (opmupoBaHue mnpejacTaBIeHUS © pabdoTe ¢ COBPEMEHHBIMM HMHCTPYMEHTAIbHBIMU
CHUCTEMaMH MO/ICTTUPOBAHUS.

B pesynbraTe M3yueHus Kypca pelaroTes CaeIyoime 3a/1a4u:

® OCBOCHHME TEOPETHUECKHX OCHOB MATEMAaTHYECKOIO U KOMIBIOTEPHOIO MOJEIMPOBAHUS
UHGOPMAITMOHHO-BBIMHCITMUTEIILHBIX CHCTEM;

e pUOOpPETEeHHE HABLIKOB MCIIONL30BAHUS OCHOBHBIX KJIACCOB MOJEEH M METOA0B
MOJEIIUPOBAHMSA, TNPHUHIUIIOB NOCTPOCHUs Mojened HH(GOPMALMOHHBIX MPOLECCOB,
METOI0B dopmanu3aium, ajJroOpUTMH3AIMK W peaii3alud  MOJENIEeH C IMOMOIILIO
COBPEMEHHBIX KOMITBIOTEPHBIX CPEJICTB;

e [pUOOpPETEeHME  HABBIKOB  [POBEJCHUS  BBIYMCIMTENBHBIX  DKCIEPUMEHTOB  C
WCMOJIb30BAHUEM  TEXHMKH  MMHTAIIMOHHOTO  MOJCIMPOBAHUs,  I[UIAHHPOBAHHE
NPOBEICHUS IKCIIEPUMEHTOB U 00padoTKa UX Pe3ynbTaToB;

® [IOCTPOEHUE MOJIEJEH CHUCTEM PA3JIMYHOr0O Kiacca C MCIOJIb30BAaHUEM MHCTPYMEHTANb-
HBIX cpeacTs Tuna xcos, GPSS u ap.

2. Mecro aucumniuiaabl B crpykrype OI1 BO:
Jucnuniuna Mojenuposanne HHOOPMAIMOHHBIX MPOLIECCOB OTHOCHTCS K 00sA3aTeNbHON

yactu 00ka 1 «/lucuunnuuel (Mogynu)» ydeObHOro raHa.

B Ttabmuue Ne 1 mnpuBeseHbl NOPEALIECTBYIOINE M MOCIEAYIOMIME JIMCHUIUINHBI,
HaMnpaBJicHHbIE HA (OPMHUPOBAHME KOMIETCHIMIT JAMCIMIUIMHBI B COOTBETCTBHHM € MaTpULICH
xomnerenuui OIT1 BO.

Tabmuna Ne 1
[IpexmecTByomue u nocjieaAyoniue JHCHHIIMHBL, HANIPaB/IeHHbIe HA opMHpOBaHUe
KOMIIeTeHI[Hii
Hludp un
No [MpenmecTByromue [Tocnenyomue qUCUUILINHBL
n/n EAmCHORARME pﬂiCuHﬂﬂZIH:Il (rpﬂimflj‘ ﬂﬂ:slunlljlﬂnﬂ)
KOMIIETEHIIHH Py

Vuu BEPCAJIbHBIE KOMICTCHIINH

ObwenpodeccnoHanbible KOMIETEHIIUH

OIIK-1; OIIK-2; | BoruncanTtelbHbie CHCTEMDI, -
OIIK-4; OIIK-8; | cern ¥ TeJIEKOMMYHHUKALIMU
I1IK-4 Maremaruueckoe
MOJICTUPOBAHUE

[Ipodeccuonanbhbie KOMIETEHIHH (BUA MPOMECCHOHATBHOMN JACATEILHOCTH -~ HAYYHO-
HCCIIEIOBATELCKAS AESITEJIbHOCTD)

[K-4 Maremartunueckoe -
Mo,uennponaﬂue

[TpodeccnonanbHo-crienuanu3MpOBAHHbIE KOMIETEHIIMH CIICHUAIU3ALUH




3. Tpeﬁonaﬂua K pe3yJibTaTaM OCBOCHUH JHCHUILIHHLL:

[lpouecc wu3yueHuss AMCUMIUIMHBI — HAmpaBieH Ha  (opMHpOBaHHE — CIEAYIOLIMX
KOMIIETEHLIHIA: OITK-1; OIIK-2; OIIK-4; OIIK-8: I1TK-4

(viazweaiomes & coomeememeuu ¢ OC BO PVIIH)

OIIK-1. CnocobeH KOHCYJIbTHPOBAThH M HCMONb30BaTh (yHIAMEHTa/lbHble 3HAHUA B
00JIaCTH MaTEMaTHYECKOr0 aHaIM3a, KOMIUIEKCHOrO W (pyHKLMOHAIBHOIO aHalu3a, aiareOpsl,
aHATUTHYECKOH reomMeTpuH, AuddepeHnanbHON reOMETpHH U TONOIOTHH, AU((epeHIInaNIbHbIX
ypaBHEHUH, IUCKPETHOM MaTeMaTHKW M MaTEeMaTH4YECKOIl JIOTMKH, TEOPHUH BEpPOSITHOCTEH,
MaTeMaTUYECKONW CTATUCTHKU M CIy4YaHHBIX IPOLIECCOB, YUCIEHHBIX METOIO0B, TEOPETUYECKON
MEXaHUKH B NPOPECCHOHAIBHON AESATEILHOCTH.

* OIIK-1.1 Obnanaer 6a30BbIMU 3HAHUSAMH, MOJIYHEHHBIMH B 00JIACTH MaTEMAaTUYECKUX U
(u11M) ecTeCTBEHHBIX HAYK

* OIIK-1.2 VYwmeer wucnons3oBaTh 0a30Bble 3HAHMS, TMOJYYEHHBIE B  00JacTH
MaTEMaTHYECKHUX U (WIH) €CTECTBEHHBIX HAYK, B POeCCHOHAIBHOMN JETEIbHOCTH

¢ OIIK-1.3 HMmeer HaBblkH BbIOOpa METOAOB peLIEHHs 3a1a4 MPO(ecCHOHAIbHON
JEATENbHOCTH Ha OCHOBE TEOPETUUECKUX 3HAHUI

OI1K-2. CnocobeH npoBOAMTH MOJ HAayYHBIM PYKOBOACTBOM HCCJIECIOBAHUE HA OCHOBE
CYIIECTBYIOIIUX METOJA0B B KOHKPETHOU 00nacTu npodeCCuOHAIbHOI AESTEIbHOCTH.

* OIIK-2.2 Vwmeer peuiatb HaydyHble 3a7aud B CBA3M C IOCTABICHHOW LENbIO U B
COOTBETCTBUH C BLIOPAHHOM METOAUKOH

* OIIK-2.3 HMmeer npakTHYECKMH ONBIT MCCIEAOBAHMH B KOHKpPETHOH oOiacTH
npodeccuoHaNbHON NesTEIbHOCTH

OIIK-4. Crnocoben HaxoaWTb, AaHAJIM3UPOBATH, PEATU3OBLIBATH MNPOTPAMMHO U
UCNONB30BaTh HA IPAKTUKE MAaTEMATH4ECKHE AalrOPUTMbl, B TOM YHCJIE C HPUMEHECHHEM
COBPEMEHHBIX BbIYMCIUTENbHBIX CHCTEM.

* OIIK-4.1 3naer ©6a30Bble OCHOBbl COBPEMEHHOr0 MaTEMaTH4eCKOro armrapara,
CBA3aHHOIO C MPOEKTHPOBAHMEM, Ppa3pabOTKOM, peanu3auueil M OLEHKOH KayecTBa
OPOrPaMMHBIX [POJAYKTOB U IPOrPAMMHBIX KOMIUIEKCOB B PasIMYHBIX 00IACTIX
4EJI0BEUECKON JIESITEIbHOCTH

* OIIK-4.2 VYmeer wucnoiap3oBaTh MaTeMaTHUeCKHil amnmapar B npodeccHoHalbHOH
AEATEIIBHOCTU

¢ OIIK-4.3 Mmeer nmpakTHYECKUH ONBIT NPHUMEHEHHS COBPEMEHHOIO MaTEMaTHYECKOTO
annapara, CBS3aHHOTO C IIPOEKTHUPOBAaHHMEM, pa3padOTKOM, peanu3alued U OLEHKOH
KauecTBa MPOIPaMMHBIX MPOAYKTOB M MPOrPAMMHBIX KOMILIEKCOB B Pa3IH4YHBIX
o0l1acTAX YeIoBeYeCKOl JAeaTelIbHOCTH

OI1K-8 Cnocoben paspabarbiBaTh alropuTMbl H KOMIBIOTEPHbBIE TPOIrPAMMBI, IIPUTOIHBIE
717151 IPAKTHYECKOrO MPUMEHEHUSL.

* OIIK-8.1 3naer 6a30Bble NPUHLMILI 110 pa3paboTKe AJITOPUTMOB M KOMIBIOTEPHBIX
nporpamm, HeOOXOAUMBIX B MPO(PEeCCHOHANBHOM 1eATEILHOCTH B 001aCTH MaTEMaTHKU U
KOMIBIOTEPHBIX HAyK [UIA: M3YUYEHHs M MOJAEIUPOBAHMSA OOBEKTOB NMpO(ecCHOHAIBHOM
AEATENbHOCTH, aHAIN3a JAHHBIX, IPEACTABICHUS MH(OPMALIUH U TIp.

¢ OIIK-8.2 VYmeer npumeHATb HEOOXOAMMbIE B MPO(ECCHOHANLHONH EATEIbHOCTH
AJIrOPUTMbI U METO/bl B 001aCTH MaTeMAaTHKH U KOMITBIOTEPHBIX HAYK [UIA: U3Y4YEHHs U
MOJICTIUPOBaHUS  O0BEKTOB MPO(ECCHOHAILHON JEATEIBHOCTH, aHajlIu3a JaHHbIX,
npeacTaBieHus HHGOpPMalHu H Ip.

* OIIK-8.3 Binajgeer HeoOX0AUMbIMH B HPOGECCHOHANBHON AESITEIbHOCTU TEXHOIOTHIMHU
U MeTodaMu B O0JIacTH MaTeMaTHKH M KOMIBIOTEPHBIX HAyK IS M3Yy4eHHs U
MOJEIUPOBaHUS O00BEKTOB MPO(ECCHOHATLHON JEATENBHOCTH, aHAINW3a JaHHbIX,
npeacTaBiIeHus HHpOPMaLHHK | TIp.

[IK-4 Cnocoben npoBoauts padorsl no 00paboTke M aHANIU3y HAYYHO-TEXHUYECKOM
uH(popMaLuu U PE3yJIbTATOB UCCIEI0BAHHUIM



[IK-4.1 3Haer OCHOBbI Hay4YHO-HUCCJEAOBATENLCKOH JAEATENbHOCTH B  001acTH
MH(OPMALMOHHBIX TEXHOJOrMH, OCHOBHBIE METOAbl PELIEHHs MPUKIAAHBIX 3ajady,
COBpPEMEHHbIE METObl MH(HOPMALIMOHHBIX TEXHONIOTHH; MPUHLMIILI MTOCTPOEHHUS HayYHOH
paboThl, MeTOIbI cOOpa M aHanM3a NoJyYEHHOro MaTepuana, croco0bl apryMeHTauuu
[1K-4.2 YMeeT npuMeHsATb MONy4YEHHblE 3HAHMS A PELUCHHS CTAHIAAPTHbIX 3a1ay B
o0nacT MHGPOPMALMOHHBIX TEXHOJOrMI U B COOCTBEHHOH Hay4YHO-HCCIIEN0BATENLCKOM
JESATENBHOCTH

[1K-4.3 Bnameer 0a30BbIMH HaBbIKAMM TMOArOTOBKM HAay4HbIX 0030poB u (Min)
ny6nukauuii, pedepatoB u Oudbnrorpaduii no TeMaTHke NPOBOAMMBIX MCCIENOBAaHHI Ha
PYCCKOM H MHOCTPAHHOM S3bIKE

B pesynbTate uzyuyeHust AMCUMILIMHBI CTYIEHT JOJMKEH:

3uame:

OCHOBHbIE TMOHATHS TEOPUH MOJEIHPOBAHMS HMH(POPMALHMOHHBIX CHCTEM, MPHUHLMIIbI
CHUCTEMHOI0 NOJAXO0/a B MOJEIMPOBAHUH, CTaAMH Pa3paboTkH Mozeneii;

OCHOBHbIE MOHSATHS U NPUHLHMMNBL: HMMHUTALMOHHOIO, KOMIIOHEHTHOIO M JIMCKPETHO-
COOBITHHHOrO NOAX0A0B K MOJEIHPOBAHHIO;

OCHOBHbIE MOHATHUS U onpeaeneHus teopun cetei [lerpu.

Ymemes:

NPUMEHATb Ha MpaKTHKE CpeiacTBa (mporpaMMHoe obecrneyeHue) MMHMTaLMOHHOrO,
KOMIOHEHTHOTO M JHCKPETHO-COOBITMHHOrO MOJAENMPOBAHUsS Ul PELICHHs Hay4HO-
MCCNeN0BaTENbCKMX U MPUKIaaHbIX 3aaay (Hanpumep, NS-2, xcos, CPNTools, GPSS).
Bnadems:

HaBbIKAMH NPOBEJECHHS BbIYUCIUTENBHOIO 3KCMEPUMEHTA, UCCIIE0BAHHUS HENPEPBIBHbIX,
JUCKPETHBIX U TMOPUAHBIX CUCTEM CPENCTBAMH AJII MMHUTALMOHHOIO0, KOMIOHEHTHOrO U
JUCKPETHO-COOBITUHHOrO MoaenupoBanus (Hampumep, cpeactBaMu NS-2,  xcos,
CPNTools, GPSS).

4. 00beM AMCUHUILIMHBLI U BUALI Y4eOHO0i padoThl
006 ulas TPy I0EMKOCTb AUCLMIIMHBI COCTABISET 4 3aYETHBIX EAMHHULL.

Bun yuebHo# padbotsl Bcero CeMecTpbl
4acoB Cem. 6, moa. 12 (C)

AyauTopuble 3aHATHA (BCEIo) 54 54
Jlexyuu - =
Ipakmuueckue 3ansamus (113) 4 4
Cemunapnt (C) - -
Jlabopamopuwvie pabomsi (J/IP) 50 50
CamocrosnTe/ibnan padoTa (Bcero) 90 90
OO01uas Tpya0eMKOCThb yac 144 144

3ay. e. 4 4

S. Conep#xanue AMCUMILIMHDI
5.1. Conep:xkanue pa3jejloB AMCUMILIMHDI

Ne | HaumeHoBaHue pasaena ConeprxaHue pasznena (Tembl)
n/n | IMCLUMIUIMHBI
I OCHOBHbIE NOHATHS 1.1. MoaenupoBaHue Kak METOJ HAYYHOrO MO3HAHUS, POJb U
TCOPHA MOJICIINPOBARNA | mecTo BbIYHCIIMTENBHOIO JKCNEPUMEHTA B
MH(OPMALIHOHHBIX MCCJIEI0BATENBLCKOM JEATENbHOCTH. Knaccuduxauus
CHELLM MOJENei: TMOHATHS MaTeMaTH4eCKOH M KOMIMbIOTEPHOH
MOJIENIM, MMHTALMOHHOE MOJAEIMpOBaHHE. MonenupoBaHue
HEMpepbIBHbIX, JAMCKPETHbIX M  THOPUAHBIX  CHCTEM.




[IpuHnunel cucTeMHOro nojaxoja B Mojaenuposanuu. Craaun
pazpabotku mozeneit. [ToHsTHS KOMIOHEHTHOIO U 0OBEKTHO
OPUEHTHPOBAHHOIO MOJACIIMPOBAHMUSL.

1.2 O630p COBpEMEHHBIX MPOrPAMMHBIX HHCTPYMEHTAIBHBIX
CPEJICTB MO/ICJIUPOBAHUS CHCTEM.

Umuranuonuoe
mojenupoBanue B NS-2

2.1 Taxrtuueckue IUIaHBI MPOBEACHHS MMHTALMOHHOIO
MOJEIHPOBAHMUSA:  3aJaHME  HAYAIbHBLIX  YCIOBUH H
MapaMeTpoB M OLEHKA MX BIWAHMA Ha JOCTHIKECHHUE
YCTQHOBMBLIETOCs  pesyibrata. Bompocel  obecrnedeHus
TOYHOCTH U JOCTOBEPHOCTH PE3Y/IbTaTOB HMHTALIMOHHOTO
mojenupoBanus. [loctanoBku 3a1a4 06paboTKH pe3yIbTaTOB
MMHTALUOHHOTO MOJIC/IUPOBAHUS.

2.2 OcnoBbl pabotsl B NS-2. OOuiee onucanue, CIHCOK
HeKOTOpbIX KoMmaHa NS-2. @aitn  Tpaccupoku. NAM.

OcnoBbl pabotet B Xgraph. OcuoBbl pabotsl B Gnuplot.
AWK

2.3 Bomoanenue gabopaTropHbiX paboT.

Komnonentuoe
mojienupoBanue. Scilab,
[IOJICUCTEMA XCOS

3.1 Ilonsatue nuHAMHYECKOH M COOBITHMHHO-YIPaBIAEMOM
cucTeMbl, THOpHUHBIE cUcTeMbl. [IpUHIUIIBI KOMIIOHEHTHOTO
KOMIIBIOTEPHOTO MojenupoBanus. Mepapxuueckue CHCTEMBI.
brnoku wu cBazu  Mexay HumH, OpUEHTUPOBAHHBIE U
HEOPHEHTUPOBAHHbIE OJ10KH u CBSA3MU. Hesasurie
B3aUMO/IEHCTBHA KOMIIOHEHTOB.

3.2 Peanuszauus  KOMIIOHEHTHOTO  MOJIEJIUDOBAHUS B
IOJCHCTEME XCOS MareMarmueckoro makera  Scilab.
OcuoBHble 0OubOnuoreunsie Omnoku. IlocnemoBareibHOCTH
HOCTPOEHUsT U OTJAAKK Xcos-Mofeneit. Cpejacrsa aHanusa
pe3yIbTaTOB MOACTIUPOBAHUS.

3.3 Bpmonsenue 1abopaTopHbIX pador.

CeTeBble MOJIEIIH H
CUHXPOHU3ALMA
cobbitnii. Cern Iletpn.

4.1 Ceru Ilerpu. OcHOBHBIE NOHATHS U OTIPEEICHHUS.
[Tpumenenue cereit [letpu k MOAEIUPOBAHUIO
nporpamMmHoro obecrneuenus. 3aaun CHHXPOHU3ALIUH.
3anauu ananusa cereit [letpu. Metoasl ananusa cereit
Ilerpu. Marpuunoe npeacrasnenue cetu [lerpu.

4.2 OcHossl padotel B CPN Tools.

4.3 BeinonHenue 1adoparopHbIX paboT.

MoaenupoBanue cuctem
MaccoOBOI0
00CTY)KUBaHUS U

(G YHKIITMOHATLHBIX
IPOLIECCOB

5.1 JIMCKpeTHO-COOBITMIHBIN MOAXOJ] K MOJIETUPOBAHUIO.
[TpobneMHO-OpUEeHTUPOBAHHBIH S3bIK U NpOrpaMMHas cpeaa
GPSS/PC. Ob6ume MIPUHILIMITBI MOJIEJIUPOBAHMS
MH()OPMALMOHHBIX U BBIYMCIMTENBHBIX [POLECCOB B
GPSS/PC. basoBble cBeaeHUS O CHUCTEME: OOBEKTERI,
HIepEMEHHbIC M BbIpaeHus, (QyHkuuu. Moaeins cucTeMbl:
MOJEIBHOE BpPEeMS M CTATUCTHKA. BHYTpeHHss opraHu3aius:
CHHUCKM W 00mas BHYTPEHHSsS  MOCJIEIOBATEIbHOCTD
coObITHil. DnemeHThl s3bika MopenupoBanus GPSS/PC.
Cpena mopenupoBanus GPSS/PC: omnepatopbl, kKomaHbl
yIpaBJIEHUs, HHTEPAKTHBHOE B3aUMO/ICHCTBHE,

5.2 Bpmonzenue 1adopaTopHbIX padorT.




5.2. Pazjesibl AMCHUILIHH W BUABLI 3aHATHH

Ne HaumenoBanue pasnena Jlexu. | ITpakr. | JIab. | Cemu | CPC | Bce-
/o JUCLUILTUHBI 3aH. 3aH. H ro
vac.
1, OCHOBHBIE TIOHSITUS TEOPUH 2 5 7
MOJIETTUPOBAaHUS HH(POPMALIMOHHBIX
CHCTEM
2 UmuTalimoHHOE MOJICIMPOBAHUE B 16 17 33
NS-2
3. KommnoneHTHOE MOACITHPOBAHHE. 12 17 29
Scilab, nojcucrema xcos
4. CereBble MOAEIM U CHHXPOHHU3ALIHSA 12 17 29
coObiTHil, Cetu [letpu.
5. MozenupoBaHue CUCTEM MACCOBOTO 10 17 27
o0cy)kuBaHusa U GyHKIIMOHAIBHBIX
MPOIIECCOB
6. HUToroBblii KOHTPOJIb 3HAHUI 2 17 19
Hroro: 4 50 90 144
6. JlabopaTopublii NPAKTHKYM
No | No paznena HaumenoBanue nabopaTopHbIx padoT Tpynoemkocts
/1 | AMCILMIUIAHBI (gac.)
1 2 JI.1. TlpocThie MOJIE/TH KOMITBIOTEPHOM CETH 4
JI.2 Uccnenosanue nporokona TCP u anropurma 3
ynpasieHus ouepepio RED.
JI.3. MoaenupoBaHue CTOXaCTUYECKHX MPOLIECCOB. 3
Peanuzanus mogenu va NS-2
JI.4. Bapanue a1t CaMOCTOSITEIILHOTO BBITIOJIHEHUS 6
2 3 JI.5. Mogens snuaemun (SIR) 3
JI.6. Mojienb «XUITHUK—KEPTBAY 3
JI.7. Monens M [M |1jeo. Peanusauust B Xcos 3
JI.8. Mopens TCP/AQM 3
3 4 JI. 9. Mojienb «HaKOpMH CTYICHTOB» |
JI. 10. 3agaua 00 obenaromux myapenax 2
JI. 11. Mogens CMO M M |1 3
JI. 12. [Ipumep MoaenupoBaHus MPOCTOrO NPOTOKOIA 3
neperavn JaHHbIX
JI.13. 3apanue 118 caMOCTOSTEILHOI'O BBITOIHEHUS 3
-+ 5 JI.14, Monenu napukmMaxepcKoii I
JI.15. Monenu o0cnykuBaHus ¢ NpUOPUTETAMH 2
JI.16. 3apaun ontumuzauuu. Mojens 1ByX crparerui | 3
o0ciyKuBaHus
JI.17. 3ananus mjisi caMOCTOSTEILHOM PAdOThI 4




7. IlpakTuyeckue 3aHsATHS (CEeMHHAPBI)

Ne n/m [Ne pasgena Tema npakTHYECKOro 3aHATHS [TpynoeMKocCTH
TUCIIAIITHHEB] (uac.)

i 1 bazosbie noustus reopun MUIT 2

2 6 TOroBbIit KOHTPOJIL 3HAHUI 2

8. Marepua/ibHO-TeXHHYeCKOe obecneyeHHe JUCHUIIIHHBI:

KomnslorepHbie (aucniieiiHble) KIacchl ¢ A0CTyHOM K ceTH VHTEpHET u 3IeKTpOHHO-
oOpasoBaTesbHON cpeae YHHBEPCHTETA MU BBINOJHEHHS OOYy4alOIUMMCSA NPAKTHYECKUX U
nabopaTopHbeIX pabOT MO AUCHUIUIMHE, AJs MPOBEACHUS OOYHaIOIIUMHCA CaMOCTOSTEIbHOMH
pabOThbl ¥ KOMIILIOTEPHOTO TECTUPOBAHUS 00Yy4atOLMXCs (IpH HEOOXOAUMOCTH).

9. Undopmanuontoe odecneyeHue AUCHHILIMHBI
a) nporpammuoe obecnedenue: OC Linux, OC Windows, ns-2, Scilab, Xcos, CPNTools, GPSS
0) 6a3sl JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U ITOUCKOBBIE CHCTEMBL:

e Official ns-2 website. http://www.ist.edu/nsnam/ns/

e  Odunmansusiii caift Scilab. - http://www.scilab.org/

e  Oduumansubiii caiit Modelica. - https://www.modelica.org/

e URL Odunnansusiii caittr OpenModelica. - http://www.openmodelica.org/

10. YyeOHo-MeTOAHYECKOE o0ecIeyeHHe JHCHHILIHHbI:
a) OCHOBHasl IUTEpaTypa

1. KoponskoBa A.B., Kyms6oe JI.C. MojgenupoBanne uH(OOPMALNHOHHBIX MPOLECCOB:
yuebHoe nocobue. — M. : PY/IH, 2014. — 192 c. : ui.

0) J0MOJHUTENIBHAS JIUTEpaTypa

1. MogaenupoBanue cucteM maccoBoro obcaysxusanus B cpeae GPSS WORLD : yuebno-
Meroauueckoe nocodue / C. M. Marwomenko, /1. A. [lstkuna, P. B. Pazymuuk. — Mocksa
: PYJIH, 2020. — 112 c. : un.

2. boes B.JI. KonuenryanbHoe npoexktupoBanue cucreM B AnyLogic u GPSS World
[Dnexrponnas kuura] http://www.intuit.ru/goods store/ebooks/8650 [DnexTpoHHbIit
pecype] http://www.intuit.ru/studies/courses/4818/1066/info. - 2013. - ISBN: 978-5-
9556-0146-5

3. AunexceeB E.P., Yecnokoa O.B., Pyauenko E.A. Scilab: Pemenue uHKeHEpHBIX M
mareMmatudeckux 3aaayq, 2008. - http://books.altlinux.ru/altlibrary/scilab

4. TI'pexyn B.M., dennmenko I'"H. Koposxuna H.JI. IIpoexktupoBanue undopmManoHHbIX
cucteMm. - Murepuer-ynusepcurer unpopmaunonusix rexsonoruit - UHTYUWT .py, 2008.
- 308 c.- http://www.intuit.ru/department/se/devis/

5. T'ybaps 1O.B. Beaenue B matemMaTHueckoe MoJeIMpoBaHue. - MHTEpHET-YHHBEPCUTET
NH(POPMALIUOHHBIX TEXHOJIOTHii — UHTYUT.py. - 2007. -
http://www.intuit.ru/department/calculate/intromathmodel/

6. CoseroB b. 5., Skosnes C. A. MouenupoBanue cucreM. Yuebnuk misi BY3oB. —
M.:Bricas mkosna, 1999. — 319 ¢.

7. bycnenko H.I1. MonenupoBanue cinoxubix cucreM. — M.: Hayka, 1978. — 399 c.

[Mutepcon [1x. Teopus cereit [lerpu u mopenupoBanue cucreM. — M.: Mup, 1984. 264 c.

9. bruko C.II, Xpamo A.A. Paspaborka Monened B CcUCTEME MOJEIHPOBAHHS
GPSS.Yuebnoe nocodbue. — M.: MUDH, 1997. — 32c¢.

10. Kpasuenxo II. I1., Xycaunos H. III. UmuTtannonHoe MOAEIMPOBAHUE BBIUYUCIUTENbHBIX
cuctem cpeacreamu GPSS/PC. — Taranpor: TPTVY, 2000 r. — 116 c.

11. benskoBuu E.C., Konecos [0.b., CennuenkoB lO.b. Ilpaktuueckoe monenupoBaHue

oe



auHamuueckux cucreM — CI16.: BXB-IlerepOypr, 2002. — 464 c.

12. Kynsa6os [1.C., KoponskoBa A.B. Apxutekrypa ¥ IPUHLHIIBI TOCTPOCHUS COBPEMEHHBIX
cereil u cucreM TenexkommyHukauui. - M. 2008. - http://lib.rudn.ru/polnotekstovye-
knigi/6 1-Kulyabov.pdf

13. boes B. Konuenryansnoe npoexktupoBanue cuctem B AnylLogic u GPSS World. —
UHTVYUT .py. - 2013. - http://www.intuit.ru/studies/courses/4818/1066/info

14. I'pexyn B. Teopus wundopmaumonnsix cucreMm. — HWHTYUT.py. - 2009. -
http://www.intuit.ru/studies/courses/507/363/info
15. Kupcanos A. Teopus undpopmanuoHHbix texuonoruit u cucrem. . — UHTYUT.py. -

20009. - http://www.intuit.ru/studies/courses/1158/315/info

11. Meroauyeckue yKazaHusi 1J1st 00y4aOUMUXCH 110 OCBOEHHUIO JUCHHILTHHBI (MO1Y.151)

Y4eOHbIM [JIAHOM Ha M3Y4YEHUE NUCLUILUIMHBI OTBOJAUTCA OJMH cemecTp (Moayis). B
JUCLUIUIMHE MPEeJAYyCMOTPEHBl J1a0OpAaTOPHBIN MNPAaKTUKYM, 3aJaHusl Ui CaMOCTOSATEIbHON
paboTh! B paMKax 1ab0opaTOpPHOro NpakTHKyMa, KOHTPOJbHbIE MeponpusaTus. B koHie cemecrpa
TNPOBOJIUTCS UTOTOBBIM KOHTPOJIb 3HAHUH.

11.1 Meroauyeckue yKa3aHusi [0 CAMOCTOSTEJILHOMY OCBOEHHI0O TeOPEeTHYECKOro
MaTepHalia no JUCHHUILIHHEe

Teopernuecknii marepuan JUCUMIUIMHBL TIPEACTABIEH B COOTBETCTBYIOLIMX pa3jienax
TYUC (http://esystem.pfur.ru) B Buae mnpe3eHTAIMH M CONPOBOJAUTEILHOTO TEKCTAa K HUM, a
TAKOKE B BH/JE TEOPETHYECKUX CBEJICHUI, NPEIIIECTBYIOUIMX 3a/laHUSIM 110 BBLINOJIHEHHIO
naboparopusix pabot. PexoMmeHyeTcs B JOMONHEHHE K IPE3EHTALUAM H3YUYUTh JIUTEpaTypy,
yKa3zaHHy10 B 1. 10 nporpaMMbl AUCHUIUIMHBL.

11.2 Meroanyeckue yKa3aHus 0 BbINOJHEHUIO J1adopaTopHbIX padoT

Meroanyeckue pexoMeHIAlUU MO BBINOJIHEHUIO J1a00paTOpHBIX padoT MO JUCLUIIIHHE
NpeACTaBlIeHbl B MOJHOH Mepe B m. 1 ocHOBHOro cnucka aurepatypst (. 10 mporpammbl
JMCLIUTLIMHBI).

[To pesynbratam BBINOJHEHUSA J1IA0OPATOPHBIX PAadOT CTYAEHTOM TOTOBSTCS OTYETHL
Otuersl B JJIEKTPOHHOM BH/IE CHAIOTCA CTYJAEHTOM Ha MPOBEPKY Hepe3 COOTBETCTBYHOIIUE
pazaensl TYUC (http://esystem.pfur.ru).

11.3. MeroauuecKkue yKa3aHus 110 MOAr0TOBKe K KOHTPO/ILHBIM MepPOIPUSI TUSIM

HTorosslii KOHTPOJIb B GOPME TECTA MIPOBOAUTCA 110 BCEM TEMAM JAMCLUIUIMHBL. Bompocsl
JUTSl IOJAOTOBKHM K UTOTOBOMY TECTUPOBAHHUIO Pa3MElIeHbl B cOOTBeTCTBYIOMIEM pasaene TYUC
(http://esystem.pfur.ru).

12. ®oH OLEHOYHBIX CPEICTB /LISl IPOBEIEHUS IPOMEKYTOYHOMH ATTeCTALIMH
00y4aI0LIUXCS 110 JHCHHILTHHE (MOY.110)

DOC o AUCHUIIINHE HPEICTABIICH B IPHIOKEHUH K JaHHOH Mporpamme.
[Tporpamma cocrasiena B cootBerctBun ¢ TpedoBanusimu OC BO PYJIH.

Paspadorunxu:
JOLEHT Kadeapsl NPUKIATHONH HHPOPMATUKH

o 4[ ra
1 TEOPMH BEPOATHOCTEM 7,//—/ A.B. KoponbkoBa

PykoBojinTe/1b NIPOrpaMMbl
3aBenyommuii kadeapoii
npuKIaaHoi nHpopMaTHKU

U TEOPHH BEPOATHOCTEH, PO.

K.E. Camyiinos
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widip HA3BAHHE
Kon Kourpoaupye- Konrpoaupyemas DOChi Banaswl | Bauabl
KOHTP. MBIl TeMa JUCHHILTHHBI (hopmbi KOHTPOJIsl YPOBHs1 | TeMbl | pasjiesia
KoMIIe asaen gucuu-
P ocoenust OOII)
TeHL- ILIHHBI
Hu AyauTopnas 3ayer
M ee pabora
4acTH
Boinoanenne | Hror. konrpoan
JIp (TecT)
OIIK-1; | Ocuosubie 110- MoaenupoBaHue KaK MEeTOJ HayYHOTro IMO3HAHUS, POJIb U MECTO BhIYMCIUTEILHOTO |~ 2 2 2
OIIK-2; |ustus Teopuu |3KCHEPUMEHTa B MCCIENOBATENbCKON NesTenbHocTH. Kiaccudukauus moseneii:
OIIK-4; | MonenupoBaH- |MOHATUS MATEMAaTHYECKOW U KOMIBIOTEPHOH MOJe/H, HMHTALMOHHOE MOJIEIHPO-
OIlK-§; |us undopmail- | Banue. MoJeIUpoBaHHEe HEIPEPHIBHbIX, JAUCKPETHBIX M TUOPHIHBIX CHCTEM.
MK-4 MOHHbIX  cu-|[IpuHuMnel cucteMHoro noaxona B MoaenupoBanuu. Craauu paspaboTku mMoze-
cTeM neit. TToHsATUs KOMIIOHEHTHOTO U 00beKTHO-OPUEHTHPOBAHHOIO MOIS/IHPOBAHMS
OcHoBbl  pabo-|J1. 1. [Ipocmbre Modenu KOMRbIOMEPHOU cemiL: 7 3 7 23
Tbl B NS-2.
JI.1.1. llabnou cuenapus amnst NS-2
JI.1.2. TIpocToi npumep ornucaHusi TOMOIOIHUH CETH, COCTOsIIEH U3 IBYX Y3J10B
OJIHOTO COEAMHEHMUs
JI.1.3. [Ipumep ¢ ycrnoxkHEHHOH TONOIOTHEH ceTn
JI.1.4. [IpuMep ¢ KOJbLIEBO# TONONOrUEeH ceTH
J1.2 UccnepoBanue nporokosa TCP u anropurma yrpasienus ouepesio RED. 3 3
[Tpumep ¢ aucuuninuuoit RED
J1.3. MogenupoBaHue cToxacTHIeCKuX npoueccoB. Peanuszauus mozenu Ha NS-2 2 2
8 8

JI.4. 3adanue ons camocmosamenbHo2o GblNOAHEHUA:

J1.4.1.1ns npuBe€HHOM cxembl pa3paboTaTh UMHTALIMOHHYIO MOJIE/b B [TAKeTE




NS-2.

J1.4.2. TToctpouts rpadux uzmenerus pazmepa okia TCP (B Xgraph u B
GNUPIlot).

J1.4.3.TMoctpouts rpaduk u3MeHEeHHs AJIMHBL OYepPe/ U CPeHeH JJIMHbL Ouepe/ U
Ha [1EPBOM MapLUpyTH3aTOpE.

KomnonentHoe | Ynpaxuenue. [Toctpouts ¢ noMouibio Xcos (purypst Jluccaxy ¢ pasiuuHbIMU 22
MOJIC/IMPOBA- | 3HAYEHHSIMH N1APAMETPOB.
HHE. Scilab,
HOJACHCTEMA JL.5. Moodens snudemuu (SIR):
XCOS.
JL.5.1. Peanu3zauust MOJIEH B XCOS
J1.5.2. Peanuzauust mozenu ¢ nomouisto Oi1oka Modelica B xcos; peanuszarust
mojenu B OpenModelica.
J1.5.3. 3apanue 11st caMOCTOSTEILHOIO BHITOIHEHUS
JL6. Modens «xuynur—sicepmea:
JI1.6.1. Peanusanus MOJEJIH B XCOS
J1.6.2. Peanusauus mozenu ¢ nomouibto 6iioka Modelica B xcos; peanu3zarust
mojenu B OpenModelica.
J1.7. Mogens M |[M |1 |cc. Peanusauus mojaein B Xcos
JL8. Mooens TCP/AQM:
JI.8.1. Peanusanusi MO/IENIA B XCOS C PA3IMUHBIMU [TapaMeTPaMU.
J1.8.2. 3apanue 118 caMOCTOSATENBHOrO BBIIOIHEHHS: PeaIU30BaTh MOJEb C
ucrosnb3opanueM sizbika Modelica 8 OpenModelica, nocrpouts rpauk AHHAMUKH
uzmeHenus pazmepa TCP okna W () u pazmepa ouepenu Q(t) u da3zosslit noprper
(W, Q).
Cern Ilerpu.|JI. 9. Mojeib «<HAKOPMH CTYIEHTOBY 26
Moaenuposan-

JI. 10. 3apaua o6 obeparwouux MyapeLax




me B CPN
Tools

Hroro:

JI. 11. Monens cuctemsl MaccoBoro odciyxupanus M [M |1 6 6
JI. 12. IlpumMep MoenupoBaHus IIPOCTOro MPOTOKOIIA NepejauH JaHHbIX 4 4
JI. 13. 3ananue as caMOCTOATENBHOIO BBITOIHEHUS 8 8
WUmuranu- JI.14. Moodenu o6patomxu 3axa3o6: 4 7 4 27
OHHOE MOJIEJH-
posanue. Mo- J1.14.1. Mopens odhopmieHus 3aKa30B KIHEHTOB OJIHUM OIIEPaTOPOM
Je/IMPOBAHUE B
GPSS. JI. 14.2 TocTpoeHue rucTorpaMMsl paciipe/iesieHus 3asBOK B ouepe/iu
J1.14.3. Mopens 00cnyKuBaHUsI BYX THIIOB 3aKa30B OT K/IIMEHTOB B UHTEPHET-
MarasuHe
J1.14.4. Monens odopmiteHHs 3aKa30B HECKOJIBLKUMH OIIEPATOpaMu
JI.15. Mopnenu obenykUBaHUS ¢ HPHOPUTETAMH 4 4
JI.15.1. Mogens o6cnyKuBaHusI MEXaHUKOB Ha CKIIafle
JI.15.2. Moaens 06cayKuBaHusL B IOPTY CYJI0B IBYX THIIOB
JI.16. 3apauu ontumuzanuu. Mojienb JBYX cTpaTeruit 00ciyKuBaHus 3 3
JI.17. 3apanus st caMOCTOSTENIbHOM PaboThI 9 9
JI.17.1. MopenupoBaHue paboThl BHIYUCIUTEIBHOIO LIEHTPa
J1.17.2. Mogens paboTsl a3pornopra
J1.17.3. MoaenupoBanue paboTbl MOPCKOTO HOPTA
80 20 80 100




[Ipouecc U3yyeHns QTUCLUTIIMHLI HAMPABIEeH HA (DOPMUPOBAHUE CIEIYIOINX KOMIIETEHIIUNA OITK-1: OIIK-2: OITK-4: OITK-8: T1K-4
(e coomeemcmesuu ¢ OC BO PV/[H)

OIIK-1. CriocoGeH KOHCY/IbTUPOBATHL M UCIOJB30BaTh (yHIAMEHTA/IbHbIE 3HAHUS B O0JACTH MATEMATHYECKOIO AHAIIW3A, KOMILIEKCHOTO U yHKIMOHAIBHOIO
aHanuza, anreOpbl, aHanUTUUYECKOH reomerpuu, Aud(epeHLUAIbHON IeOMeTpUr U TOMONOTHH, AuddepeHHaAIbHBIX YPABHEHUH, JUCKPETHOH MAaTEeMATHKH W
MATEMAaTHUECKOH JIOTHKH, TEOPUH BEPOATHOCTEH, MareMaTHUYECKOH CTAaTHCTHKU W CIIydyaHHbLIX [POLIECCOB, YUCIEHHBIX METOIOB, TEOPETHUECKON MEXaHUKH B
po(pecCHOHAILHOM eI TENbHOCTH.

¢ OIIK-1.1 Obnanaer 6a30BbIMU 3HAHUSIMH, [IOJYUCHHBIMH B 00J1ACTH MATEMATHYECKUX M (MIJIM) €CTECTBEHHBIX HAYK
*  OIIK-1.2 ¥Ymeer ucronb3opate 0a30Bble 3HAHMA, ITOJIyYEHHble B O0JACTH MaTeMaTHYECKUMX M (MJIM) €CTECTBEHHBIX HayK, B HpodecCHOHaIbHOH
JIeSITeIIbHOCTH

¢ OIIK-1.3 Mmeer HaBbiku BIOOPA METOAOB peliieHHs 3aa4 Npoh)eCCHOHANIBHOI JesTe/IbHOCTH Ha OCHOBE TEOPEeTHUECKUX 3HAHUH
OIIK-2. CriocobeH npoBOAMTE I10]] HAYUHBIM PYKOBOJICTBOM MCCIISIOBAHUE HA OCHOBE CYLISCTBYIOLUIMX METOI0B B KOHKPETHOH 00acTu npodeccHOHANBHON
JIesITeIbHOCTH.
*  OIIK-2.2 ¥YMeer pelaTh HayuHbIe 33/ja44 B CBSI3U C MIOCTABJICHHOMN LEJIbI0 U B COOTBETCTBUU C BLIOPAHHOH METOIHKOMN
*  OIIK-2.3 MmeeT npakTUuecKuil ONbIT UCCICA0BAHUIT B KOHKPETHOH 00/1acTH npohecCHOHANBHON AesTe/IbHOCTH
OIIK-4. CriocobeH HaxoAWThb, aHAM3HPOBATh, PEAIH30BBIBATL HPOrPAMMHO W HCIO/b30BaTh HAa MPAKTHKE MAaTeMaTHUYECKHE AJITOPHTMBbI, B TOM 4YHCIE C
HNPUMEHEHHEM COBPEMEHHBIX BBIYHCIIUTE/ILHBIX CHCTEM.

¢ OIIK-4.1 3naer 6a30Bble OCHOBbI COBPEMEHHOI'0 MATEMATUUYECKOIO ariapara, CBI3aHHOTO ¢ MPOSKTHPOBaHHEM, pa3pabOTKOH, peain3alueil U OLEHKOH
Ka4yecTBa [POrpaMMHBIX IPOIYKTOB M HPOIrPAMMHBIX KOMIIIEKCOB B Pa3/IMUHBIX 00/1aCcTIX YeI0BeUSCKOH e TeIbHOCTH

*  OIIK-4.2 ¥MmeeT UCIOIL30BATH MATEMATHUYECKHEL anniapart B npod)ecCuOHANILHON AeaTelbHOCTH

e  OIIK-4.3 HMmeer npakruyeckuili ONBIT MPUMEHEHHUSI COBPEMEHHOI'O MATEMATHMYECKOTO ariaparta, CBS3aHHOI0 € MHPOEKTUpOBaHHeM, pa3padoTkoii,
peanuzaliell 1 OLIGHKOH KayecTBa MPOrpaMMHbBIX HPOIYKTOB M IPOrPaMMHbBIX KOMILIEKCOB B PA3IHUHBIX 00/1aCTIX YeIOBeUeCKOH 1eaTeIbHOCTH

OI1K-8 CriocobeH pa3zpabaThiBaTh AJITOPUTMbL U KOMIIBIOTEPHBIE POIPAMMBbI, IPUTOIHBIE AJIs IPAKTHYECKOTO TPUMEHEHHUSL.

* OIIK-8.1 3naer Ga3zoBble HNPHHLMIIBI 10 Pa3paboTKe AJIFOPUTMOB U KOMIIBIOTEPHBIX MPOrpaMM, HEOOXOAMMBIX B IPO(ECCHOHANBHOH AEITEIbHOCTH B
ob/acT MaTeMaTHKU U KOMIIBIOTEPHBIX HAyK [JIf: H3YyUeHMs U MOJEIMPOBaHHS O0BEKTOB INPO(ECCHOHANBHON eSTeNbHOCTH, AHAIM3a JAaHHBIX,
npeacTaBiIeHuss HHPOPMALHK U T1p.

*  OIIK-8.2 YMmeeT npuMeHsaTh HEOOXOAUMbIe B PO eccnoHaIbHOR JAeATeNbHOCTH AIIrOPUTMBL U METO/Ibl B 00JIACTH MATEMATHKH M KOMIbIOTEPHBIX HAYK [JIs:
U3YUEHHS M MOJICIUPOBAHUS 00BEKTOB NPodecCHOHANIBHOI NesITeNbHOCTH, aHAIM3a JaHHbIX, IpeacTaBieHus nHGOpMaluy 1 Ip.

*  OIIK-8.3 Biageer HeoOX0AHMbIMU B NTPO(ECCHOHAIBHON JIeATEIBHOCTH TEXHOIOMMAMU U MeToIaMH B 00J1aCTH MaTeMaTHKH M KOMIILIOTEPHBIX HAYK JUIS:
U3YUYEHHS M MOJISIUPOBaHUS 00BEKTOB NPOdecCHOHAIBHOI NeITENBHOCTH, aHAIM3a JaHHbIX, IpeacTaBiIeHHs HHOPMALUK 1 11p.

[MK-4 Cnoco6en nmpooauts paboTtel o 06paboTKe U aHANKM3Y HAYYHO-TEXHUUECKOH MH(OPMALIMU 1 Pe3YILTATOBR UCC/Ie10BAHMH

* JIK-4.1 3Haer OCHOBBI HayUHO-HCCIIENOBATENLCKON AEATEILHOCTH B 001acTH HH(POPMALIMOHHBIX TEXHONIOIHH, OCHOBHbBIE METO/bl PEIICHUS MPHKIAJAHBIX
3a7a4y, COBPEMEHHbIE METO/bl MH()OPMALMOHHBIX TEXHOJOIHH, HPHUHLMIBL IIOCTPOEHHS HaydHOH paboThl, MeToAbl cOopa U aHaaM3a MOJYYEHHOIrO
Marepuaa, crocoObl aprymMeHTauuu

e [IK-4.2 VYMmeer npuMeHsTh MOMYUYCHHbIE 3HAHMS [UI1 PElICHUs] CTAHIAPTHBIX 3a7a4y B oOnactu MH(POPMALIMOHHBIX TEXHOJIOTHIA U B COOCTBEHHOI HAY4HO-
HCCIIEe/I0BATEIILCKON 1 Te/IbHOCTH

* [IK-4.3 Bunajeer 0a30BbIMM HAaBBIKAMH MOJAIOTOBKH HAaydHbIX 0030poB u (unu) nybnukauuii, pedeparop u Oubnauorpaduil 1o TemMaruxke MPOBOAUMBIX
UCCIIE/IOBAHUIT HA PYCCKOM M HHOCTPAHHOM 513bIKE



bajibHO-peITHHIOBAasl CUCTEMA OLIEHKU YPOBHA 3HAHUM

CBo/iHasi OeHOYHAA TA0AMIA JHCHHILIHHBI

Pasjnen Tema @opmbl kouTpoas | Bamasr | Bawibl
YPOBHS OCBOEHHS  |TeMbl | pa3jela
oon
Bumon | Hror.

HeHHe |KOHTPOIb
JP (Tecr)

OcHoBHble | MozaenupoBaHue KaKk  METoJ]  HAay4yHOro |~ 2 2 2

HOHSTHSI MO3HAHUSA, POIb M MECTO BBIYUCIHUTEIBHOIO

TEeopuu 3KCIIEpUMEHTA B HCCIIE10BaTebCKOM

mMozenupoBa |gesrensHocTd.  Knaccuukauus — mopesei:

HUsl MOHATUSL MATEMATUUYECKOH M KOMIbIOTEPHOH

uH(pOpMaLK | MOJIENH, UMUTALMOHHOE  MOJIEIMPOBAaHHE.

OHHbBIX MogenupoBaHue HENPEepPbIBHBIX, JUCKPETHBIX H

CHCTEM rubpuanblXx  cucreM. [IpHHLMIBL  CUCTEMHOrO

nojaxona B Mojenuposanuu. Craauu pazpadoTku
MOJIeJIeH. [MonsTus KOMITOHEHTHOT'O 51
00BEKTHO-OPHEHTHPOBAHHOTO MOZCIHPOBAHUA

OcHOBbI JL1. [Ipocmbie Modenu KOMRBIOMEPHOU Cemu: 7 3 7 23

paGotel B

NS-2. JI.1.1. llIa6non cuenapust qis NS-2

JI.1.2. TITpocroii npumep oOrucaHust TOMOIOTHH

CeTH, COCTOSIIEH U3 ABYX Y3JI0B U OJJHOTO

COeIMHEHMUsI

JI.1.3. Tlpumep ¢ ycnoxuEHHOI TOMONOrUekH

CeTH

JI.1.4. TIpumep ¢ KOJILLEBOH TOIONOTHEH ceTn

J1.2 Uccnepnosaunue nporokona TCP u 3 3
anropurMa ynpasieHus ouepensto RED.

[Mpumep ¢ nucuummuoi RED

JL.3. MoaenupoBaHue CTOXACTHYECKHUX | 2 2
npoueccos. Peanuzanus mojenu Ha NS-2

J1.4. 3aoanue onst 8 8

CAMOCHOAMEABHO2O
6bINOJIHEHUA.

JL.4.1.Ins npusea€HHOM cxeMbl pa3paboTath
HMHUTALIMOHHYIO MOJielb B rakeTe NS-2.

J1.4.2. IToctpouts rpaduk H3MEHEHHst pa3Mepa
okxa TCP (B Xgraph u 8 GNUPlot).

J1.4.3.TToctpouts rpaduk U3MEHEHHS JJTUHBI
Ouepe/ U CpejIHei JUTHHBI Ouepe/in Ha ePBOM
MaplpyTu3aTrope.




KomnoHnenT
HOE
MO/EIIHPOBA
uue. Scilab,
[ojcucTeEMa
XCOS,

Vnpaxuenue. [locTpouTs ¢ NOMOLIBIO XCOS
(urypst JInccaxky ¢ pazinuHbIMU 3HAUEHUSIMH
rapameTpos.

JL.5. Mooenw snudemuu (SIR):

JI.5.1. Peanuzauuss Moaell B XCOS

J1.5.2. Peanu3aius MOJIENH C IOMOILBIO OJ10Ka
Modelica B xcos; peanuzauus MOJeIH B
OpenModelica.

J1.5.3. 3ajanue qi1 caMOCTOATEILHOIO
BBIIIOIHEHHS

JL.6. Moodenb «xuwygnux—oicepmean:

JI.6.1. Peanuzauuss Moaelld B XCOS

J1.6.2. Peanu3zaius MOJIENH C IOMOILBIO OJ10Ka
Modelica B xcos; peanuzauus MOJeIH B
OpenModelica.

J1.7. Mogens M [M |1|co. Peanuzauus mojenu B
XCOS

JI.8. Mooens TCP/AQM:

JI.8.1. Peanu3saiiust MOJENH B XCOS C
Pa3IUYHBIMH NapaMeTPAMHU.

J1.8.2. 3ajanue 11 caMOCTOATEILHOIO
BBINOJIHEHUS: PEASIU30BATH MOJIENb C
ucIoib3oBaHueM si3pika Modelica B
OpenModelica, noctpouts rpaduk TuHAMUKH
uzmenenus pazmepa TCP okna W (t) u pasmepa
ouepenu Q(t) u dazossiit noprper (W, Q).
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Cetn
[Terpu.
Mopenupos
anne B CPN
Tools

JI. 9. Mozens «HaKOpMU CTYAEHTOBY

JI. 10. 3agaua 06 obegaromux Myapenax

JI. 11. Mojesnb cucTeMbl MACCOBOIO
obcayxusanus M [M |1

JI. 12. ITpumep MOAEIUPOBAHKS IIPOCTOTO
NIPOTOKOJIA MePejaun AaHHBIX

JI. 13. 3ajanue Ui caMOCTOATENBHOIO
BBINOJIHEHUS

26

HNmuranuon
HOE
MOJIEJIMPOBA
HHE.
Mopenupos
aHue B

J1.14. Modenu o6pabomru 3axazos:

JI.14.1. Mopens odopmiieHuUs 3aKA30B KITMEHTOB
OJ/IHUM OIEpPaTOpOM

JI. 14.2 TloctpoeHue rucTorpamMmbl
pacnpe/ieieHus 3asBOK B 04epen

27




GPSS. JI.14.3. Mojens 06city:KUBaHUs [BYX THUIIOB
3aKa30B OT KJIMEHTOB B UHTEPHET-MarazuHe

JI.14.4. Mojens ohopmiteHus 3aKa30B
HECKOJILKMMHU OIIepaTopamMu

JI.15. Mozaenu obciyKuBaHus ¢ NPUOPUTETAMHU 4 4

JI.15.1. Mojenb o6cinyKuBaHHs MEXAHUKOB HA
CKJaje

JI.15.2. Mojens 06city:KMUBaHUs B OPTY CY/0B
JBYX THIIOB

JI.16. 3agaun ontumu3zain. Mojesb ABYX 3 3
cTparerui o0CyKUBAHUS

JI.17. 3apanus [uist caMOCTOSITeIbHOH paboThl 9 9

JI.17.1. MopenupoBanue paboThbl
BBIYHUCIIUTEILHOTO LIGHTPA

JI.17.2. Mopens pabotst aspomnopra

JI.17.3. MogenupoBanue paboThl MOPCKOT0
nopra

Tabdauua coorBercTBUs 02/1J10B H OL[EHOK

banasr BPC Tpaanuuonusie oneHku PO Ouenku ECTS
95 -100 5 A
86 - 94 B
69 - 85 4 C
61 - 68 3 D
51-60 E
31-50 2 FX
0-30 F
51-100 3auer Passed

IIpasuna npumenenus bPC

1. Pasznmen (rema) yueOHON AMCLUIUIMHBI CUHTAIOTCS OCBOCHHBIMM, €CJIM CTYAEHT Habpan
oonee 50 % oT BO3MOXKHOrO 4Kcia 0aIoB MO ITOMY pasjieny (Teme).

2. CTyJIeHT HE MOKET ObIThb ATTECTOBAH MO JUCHMIUIMHE, €CJIM OH HE OCBOWJI BCE TEMbI U
pasjielibl AUCHHUILIMHBI, YKa3aHHBIEC B CBOIHOHN OLIEHOYHOM TaOIHIE TUCHUILTHHBIL,

3. Ilo pemenuro mnpenogaBaTeNss U C COTJAcUs CTY/CHTOB, HE OCBOMBIIMX OT/IEIbHBIC
paszens! (TeMbl) U3ydacMOH JHCLUIUIMHBI, B TeUEHHE yueOHOro cemectpa MOryT ObITh
MOBTOPHO IPOBEAEHBI MEPONPUSNTHA TEKYILEr0 KOHTPOJIS YCHEBAEGMOCTH WM BBIIAHBI
JIONOJHUTENbHBIE Yy4yeOHbIe 3ajaHud 10 HTHUM TeMam wiM pasienam. [lpu stom




10.

L1,

CTYAEHTAM 3a JaHHYW0 paboTy  3aCUMTBLIBAE€TC  MHHUMAILHO  BO3MOJKHBIN
noaoxuTensHbii 6amt (51 % ot makcumanbHoro 6asmia).

[Ipy BBIMOMHEHHM CTYIEHTOM JONOIHUTEIBHBIX Y4EOHbIX 3aJaHUN WIM TIOBTOPHOIO
NPOXOMKACHUST  MEPONPUATUN  TEKYLIEro  KOHTPOJSi — HOJIyY€HHbIe UM Oauibl
3aCYUTBLIBAIOTCS 3a KOHKpeTHbIe TeMbl. MToroBas cymma OaiioB HE MOXKET [PEBLIIATE
MAKCHMAaJbHOTO KOJMYECTBa OAIIOB, YCTAHOBJIEHHOT'O MO JaHHBIM TEMAaM.

['paduk npoBeseHus MEPONPUITUH TEKYLIETO KOHTPOJIS YCIEBaeMOCTH (popMHUpyeTcs B
COOTBETCTBUM C KaJIeHJapHBIM I1aHOM kypca. CTyeHTsl 00s3aHbl ¢1aBaTh BCE 3a/1aHuUs
B CPOKH, YCTAHOBJICHHBIE IPENO/IaBATEIIEM.

Bpemsi, kotopoe OTBOAMTCS CTYAEHTY Ha BBINOJIHEHHE MEPONPUATHI TEKYILEro
KOHTpPOJI  YCIEeBaeMOCTH, yCTaHaBluBaeTcs npenojasareneM. [lo  3aBepuienue
OTBE/ICHHOT0 BPEMEHH CTYACHT [JOJ/DKEH caarth paboTy [MpenojaBaTento, BHE
3aBUCUMOCTH OT TOT'0, 3aBEpIIEHa OHA WIIU HET.

Hcnonbs3oBanne UCTOYHUKOB (B TOM YHCJIE KOHCIEKTOB JIEKIUH U 1abopaTopHbIX padboT)
BO BpEMs BBINOJIHEHUS KOHTPOIBHBIX MEPONPUATHIH BO3MOMKHO TOJLKO C pa3pelleHus
NPerno/1aBaTes.

OTtcpouka B NPOXOKACHUH MEPONPUATHH TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH CUUTACTCS
YBKUTEILHOH TOJILKO B Cilydae OOJIE3HHM CTYACHTA, YTO MOATBEPKAACTCA HATUUUEM Y
HEro MEIUIIMHCKOHW CIIPaBKH, 3aBEPEHHOM kpyrnoii mneuatsro KL PY/IH,
MPeI0CTABIIIEMOI NPENO/IaBaTEN0 HE MO3/(HEE JIBYX HEJElb IMOCIE BbI30opoBieHUs. B
9TOM Clly4yae€ BBINOJHEHHE KOHTPOJIBHBIX MEPONPUATHII OCYILECTBIACTCS I0CIE
BBI3/IOPOBJIEHUS CTY/I€HTA B CPOK, Ha3HAYEHHBIH npernojaBateneM. B nporuBHoM ciyyae,
OTCYTCTBHE CTYACHTA HA KOHTPOJILHOM MEPOIPUATHH IIPU3HACTCS HE YBAKUTEIILHBIM.
CTyseHT A0MycKaeTcss K HTOrOBOMY KOHTPOIIIO 3HAHUH € JIIOOBIM KOJIMUYECTBOM 0allios,
HaOpaHHBIX B CEMECTPE.

Hrorosast koHTposb 3HaHN oueHuBaercs u3 20 6a/10B HE3aBUCUMO OT YKc/Ia 0ajIoB 3a
cemecTp.

Ecnu B wrore 3a cemectp cryneHT nonyuun 0-50 Gannos, TO CTyAEHTY paspeliaeTcs
nobop Heobxoaumoro (o 51) xonmuuecTBa OamioB MyTeM MOBTOPHOIO OAHOPA30BOIO
BBITOJIHEHUA — MPEJYCMOTPEHHBIX  KOHTPOJBHBIX  MEPONPUATHH, NpPH  ITOM [0
YCMOTPEHHIO  NPENoJaBaTelss  aHHYJIMPYIOTCS  COOTBETCTBYIOLIME — HPEbLAyIIne
pe3ynbTaThl. JIuKBUIanus 3a0/5KeHHOCTEH TPOBOAUTCS B IEPUO/IBI O COITIACOBAHHUIO C
JEKAHATOM.



IIpuMepHBINA NepevYeHb OLEHOYHbIX CPEACTB

HaumenoBann B ) B ) [Ipeacrasienue
n/ Kparkasi xapakTepucTHKA 0LIEHOYHOI 0
. | €ouenounoro epencrnn OLIEHOYHOI0
cpeacTBa cpeacrBa B (ponsje
Ayoumopuaa paboma
1 | Jlaboparopnass | Cucrema npakTHYECKHX 3a/1aHUM, Donp
pabora HanpaBlIeHHLIX HAa (hopMupoBaHHE MPAKTHYECKHX
NPAKTUYECKUX HABBLIKOB y 00y4aronuxcs 3a/jaHuit
2 | Tecr Cucrema cran apTH3HPOBAHHBIX 3adaHUH baza tectoBbix
(BOMpOCOB), MO3BOJISIONIAs ABTOMAaTH3UPOBATH 3a/laHui
NpoLeypy U3MEPEHUS YPOBHS 3HAHUU U
YMEHMIT 00yHalonierocs.
3 | 3auer/DOx3amen | Dopma MPOBEPKH KAYECTBA BBINOJIHEHUS [Tpumeps! 3ananuii
cTyAeHTaMu nabopaTopHbix paboT u ap. 3aaHui
KOHTPOJILHBIX MEPOIIPUATUI B COOTBETCTBUH C
YTBEPKACHHON MpOrpaMMoi.
Camocmosamenshan paboma
1 | IoaroroBka ®opma npoBepku KauecTBa BbinojaHeHus | oun
OTHYETOB 110 CTYJACHTaMH J1adOpaTOpHbIX padoT M 3aJaHUMl | MPAKTHYECKUX
pesyiabTaram qst CPC B COOTBETCTBMHM C YTBEPKICHHOH | 3ajjaHMil B paMKax
BBIINOIHEHUS OpOrpaMMOoii. J1abopaTopHOro
nabopaTopHbIX NpakTHKyMa 1no
pabot JUCLIUILIMHE

V4yeOHBIM MIAHOM HA W3YYEHHE JHCLUIUIMHBI OTBOAMTCS OJUH CEMECTp.
B mucuunnuee  mpeaycMoTpeHbl  1a0OpaTOpHBI  OPAaKTUKYM,  KOHTPOJIBbHBIE
MeponpuaTus. B koH1e cemecTpa NpOBOAUTCS UTOrOBBIH KOHTPOJIb 3HAHUM.

OneHuBanue pe3ysibTaToOB OCBOCHHS AUCHMILIMHBI IPOU3BOIUTCS B COOTBETCTBUH
¢ 0amIbHO-peUTHHTOBOM cucTemoi. 1o aucuunInHe MpeayCcMOTpeH 3a4er.

WTOroBbIii KOHTPONL 3HAHWH MO JUCHUIUIMHE TIPOBOAMUTCS B  (hopme
TECTUPOBAHHUSA, HO TIPU HEOOXOAUMOCTH 3a4eT MOKET MPOBOIUTCS B (POpME MUCHBMEHHOTO
OTBETA Ha BOIPOCHI N3 OUIIETOB.



Kpurepuu oieHKH 10 JUCHUILIMHE

95-100 6annos:

86- 94

IIOJIHOE U CBOCBPEMEHHOE BBIMOJHEHUE HAa BBICOKOM YPOBHE J1a00OpaTOPHBIX padoT
¢ oopMIIEHHEM OTYETOB, YCIEHIHOE MPOXOKICHHE KOHTPOIBHBIX MEPOTIPUSITHH,
NpeLyCMOTPEHHBIX IIPOrpaMMON Kypca;

CUCTEMaTU3UPOBAHHOE, IIyOOKOE M TMOJIHOE OCBOCHHE HABBIKOB M KOMIICTCHIIHIA
10 BCEM pa3eiaM IporpaMmbl JUCLIUILIMHBL,

HCINOJIB30BAHUE HAY4YHONH TEPMUHOJIOTUHU, CTUIMCTUYECKH TPAMOTHOE, JIOTMYECKU
NPaBUIbHOC M3JI0KCHUE OTBETOB HA BOIPOCH], YMECHHE JA€/1aTb OOOCHOBAaHHBIC
BBIBO/IBL;

Oe3ynpeyHoe BIaJEHHE TPOrpPaMMHBIM obecredeHuem, ymenue 3(dexTuBHO
HCIIOJIb30BAaTh €r0 B IIOCTAHOBKE M PEIICHWH HAYYHBIX U MPO(EeCcCHOHATBHBIX
3a/1a4;

BbIPa)KE€HHAs! CIIOCOOHOCTh CAMOCTOSATENBHO M TBOPYECKU PEelIaTh NMOCTABICHHbIC
3a/1a4u;

IIOJIHASI CAMOCTOSITEIBHOCTh M TBOPUYCCKUHM NOAXO IPU U310KEHUM MaTepuala 1o
NpOrpamMme JUCLUILINHBI,

NOTHOE U TIIyDOKOE YCBOGHME OCHOBHOM M JIOMOJTHHUTENBHOI JIMTEPATYpHI,
PEKOMEH/IOBAHHOH IPOrPAMMOH JMCLMILIMHBI U IIPEIO1aBaTCIIEM.

oanna:

MOJIHOE U CBOEBPEMEHHOE BBIMOJIHEHHE HAa XOPOIIEM YPOBHE ITaOOpaTOPHBIX
paboTr ¢ odopMIEeHHEM OTYETOB, YCIENIHOE MPOXOKIACHHE KOHTPOJIbHBIX
MEpOMPUSITHH, MIPEyCMOTPEHHBIX IIPOrpaMMON Kypca;

CUCTEMATH3UPOBAHHOE, IIyOOKOE M MOJIHOE OCBOCHHME HABBIKOB U KOMIICTEHIIHIM
0 BCEM pa3jieniaM MporpaMMbl JUCHUTIINHBI;

KCIOJIb30BAHNE HAYYHON TEPMUHOJIOTUHU, CTUIMCTUYECKH TPAMOTHOE, JIOTHYECKU
MPaBUIILHOE H3JI0)KEHUE OTBETA HAa BOIPOCHI, YMEHHUE [€JaTh 00OCHOBaHHBIC
BBIBOJIBI;

XOopoliee BIaJeHHE NPOrpaMMHBIM oOecnieueHueM, ymeHue 3hdexkTuBHO
UCMOJIb30BATh €r0 B MOCTAHOBKE W PEIICHUW HAYYHBIX M TPOECCHOHATBHBIX
3a7a4;

CIOCOOHOCTh CaMOCTOSTE/IBHO peliaTh MOCTABJICHHBIC 3a/1a4d B HECTAHJAPTHBIX
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX;

YCBOCHHE OCHOBHOM U JIONOJHHUTEIbHOM JIUTEpPaTypbl, HOPMATUBHBIX U
3aKOHOJATENIbHBIX AKTOB, PEKOMEHIOBAHHBIX MPOTPaMMON JUCHUUIUIAHBI U
MpenoiaBaTesnem.

69-85 bannos:

CBOCBPEMEHHOE BBIIOJIHEHHE HAa XOpOILIeM YpOBHE s1a0opaTopHbIX paboT ¢
opopMIeHHEM  OTYETOB,  MNPOXOXKJICHHE  KOHTPOJIBHBIX  MEpPONPUSTHIA,
MPEIyCMOTPEHHBIX IPOrpaMMOit Kypca;

XOpOLINM YPOBEHB KYJbTYPbl UCIIOIHEHUS 1a0OPATOPHBIX PadoT;
CHUCTEMATH3UPOBAHHOE U MOJHOE OCBOCHUE HABBIKOB M KOMIIETEHIUI 1O BCEM
paszaesiaM nporpaMmbl AUCLUILINHEI,

BIAJICHUE TPOTPAaMMHBIM OOCCIIEYeHHEeM, YMEHHE HUCIOIb30BaTh C€ro B
MOCTAHOBKE U PEIICHUH HAYYHBIX M NPo(dhecCHOHaTbHBIX 331a4;



CHOCOOHOCTh CaMOCTOSITENIbHO pemiaTe MpoOJeMbl B paMKaxX MPOrpaMMbI
JUCLMIIIUHBI,
YCBOCHUE OCHOBHOM JINTEPATYPBL;

51-68 6annos:

BBIIIOJIHCHUE HA YJIOBICTBOPUTECIBHOM YPOBHE nabopaTopHBIX paboT C
oopMIEeHHEM ~ OTYETOB,  NPOXOXKJIEHHE  KOHTPOJIBHBIX  MEpPONPUSTHIA,
MPeAYCMOTPEHHBIX IPOrPaMMOil Kypca;

CUCTEMAaTU3UPOBAHHOE U MOJHOE OCBOCHHME HABBIKOB M KOMIIETCHLMH IO BCEM
paszenaM nporpaMMbl AUCLUIIIMHBL,

yIOBJICTBOPUTEILHOE  BIIQJICHHE TPOTPAMMHBIM  OOECre4eHHueM, yMEHHe
HCIIOJIB30BaTh €r0 B MOCTAHOBKE M PELICHUM HAy4YHBIX M NPO(EeCcCHOHATIbHBIX
3a1a4;

CIOCOOHOCTD pelaTh NPoOIeMbl B paMKaX MPOrpaMMbl JHUCIIUITIHHE;
YIOBJICTBOPUTEIBHOEC YCBOCHUE OCHOBHOU JIUTEPATYPBI;

31-5006annoe — HE 3AYTEHO:

HE BBIIOJHCHHME, HECBOCBPEMCHHOE BBIIOJIHCHUE WM  BBIIOJHEHHUE Ha
HCYJIOBJICTBOPUTEIBHOM YPOBHE JIaDOpAaTOpHBIX pabOT, HE MPOXOXKACHUE
KOHTPOJIBHBIX MEPONPUATHI, IPEIYCMOTPEHHBIX IPOrPaMMOH Kypca;
HEJ0CTAaTOYHO MOJHBIM OOBEM HABBIKOB M KOMIICTCHLMHM B PAMKax IPOrpaMMbL
JUCLMILIUHBI,

HEYMCHHUE UCITOJIb30BaTh B IPAKTUYECKON ACATCIBHOCTH HAy4YHON TEPMUHOJIOTHUH,
M3J0’KECHUE OTBETA HAa BONPOCHL C CYLICCTBEHHBIMU CTUIMCTHYCCKUMHU MU
JTOTUYECKUMU OLIHOKaMu;

cnaboe BHaJeHHME TIPOTPAMMHBIM OOecledeHHeM II0 pas3jenaM  I[POrPAMMBI
JUCLMILIMHBI, HEKOMIETCHTHOCTb B  PELICHUM CTaHAAPTHBIX  (THIIOBBIX)
IIPOU3BOACTBCHHBIX 3a/1a4;

CIIOCOOHOCTD penaTe NPOOJIEMBI B pAMKAX IPOrpaMMbl JUCLIUILINHBL,
YIOBJICTBOPUTEIBHOEC YCBOCHUE OCHOBHOM JIUTEPATYPBI;

0-30 6annos, HE 3AYTEHO:

OTCYTCTBHUEC YMCHMI, HABBIKOB, 3HAHMN M KOMIICTCHLMU B paMKax IPOTrpaMMbl
JUCLMIIINHBI,

HEBBITIOJIHEHUE J1a0OpaTOpPHBIX 3a/aHuil, HE TMPOXOKICHHE KOHTPOIbHBIX
MEpPOIPUATHNA, NPELyCMOTPEHHBIX IIPOrpaMMOM Kypca; OTKa3 OT OTBETOB IO
[pOrpaMMe JUCLUILIUHBL

MUTHOPUPOBAHUE 3aHITUI N0 JUCLMILUIMHE 110 HEYBAKUTEIbHON IPUYMHE.



KoMmjieKkT 3K3aMeHALITMOHHBIX OMJIETOB

Hucuuniauna MoaenupoBanue HHOOPMAIIMOHHBIX MPOLIECCOB

(HaMMeHOBaHHE AUCIIHILUIHHEL )

DK3AMEHALIMOHHBIN BUIET Nel

e OxapaxTtepusyiite (YHKIHOHAILHOCTb, Ha3HAaYeHHWE W mnapamerpsl OnokoB GPSS:
ADVANCE, ASSIGN, DEPART, GENERATE, LEAVE.

e OcHoBuble nousatus Teopuu cereit [lerpu: mosuums, nepexon, BXOJAHas M BbIXOAHAS
(ynxuuu, rpad ceru Ilerpu, mapkuposka cetu [letpu, paspeiieHHbli nepexo.

CocraBureib A.B. KoponbkoBa
3asenytouiuii kadeapoi K.E. Camyiinos

Hucuuniauna MoaenupoBanue HHOOPMALIMOHHBIX IIPOLIECCOB

(HAHMEHOBAHNE JHCIHMIUTHHLL )

YK3AMEHALIMOHHBIN BUJIET Ne2

1. 3agaun amanusa cereit [lerpu: ©Oe30macHOCTb, OrpPaHHYEHHOCTH, COXPAaHEHHE,
JOCTHKHMOCTD U NOKpbIBaeMocTh. [Ipumep 3anaun.
2. OO0uiee onucanue, CIUCOK HEKOTOPBIX KoMaH NS-2. Maiia TpacCUupOBKHU.
CocraBurelib A.B. KoponbkoBa
3asenyromuii kadeapoi K.E. Camyiinos

Hucuuniauna MojenupoBanue HHOOPMAIMOHHBIX POLIECCOB

(HaHMEHOBANNE THCIHMIIHHE |

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. Anamus cereit Iletpu nytéM nocrpoeHus M aHainu3a [JepeBa  JOCTHIKHMOCTH.
AJNTOpUTM MOCTPOEHUS JiepeBa JIOCTHKUMOCTH.

2 KomnonentHoe monenuposanue. Scilab, noncucrema xcos: Ilosicuure napamerpsl
OnoxoB nocrpoenus rpagukos (M3MEHEHHE TUIIA IMHUY, 1IBETa, MaciuTada rpaduxa).

CocraBureib A.B. KoponbkoBa

3asenytoumii kadeapoi K.E. Camyiinos



Hucuuniauna MoaenupoBanue HHOOPMAIIMOHHBIX IPOLIECCOB

(HAHMEHOBAHNE THCITHILTHAR )

3K3AMEHAIIMOHHBINA BUJIET Ned

[Ipumenenne MeTOla IMOCTPOCHHS JiepeBa MOCTIKMMOCTH K PEIISHHIO 3ajad
onpejeneHus 6e3onacHoCTH U orpanuyeHHocTu cetu [erpu. [pumep.

Peanuzaiys KOMIOHEHTHOIO MOJIEIMPOBAHUS B MOJICHCTEME XCOS MAaTEMATHYECKOTIO
nakera Scilab. OcHoBHbIe OUONMMOTEUHBIE OIOKH.

CocraBuren A.B. KoponbkoBa

3asenytomuii kadeapoi K.E. Camyiinos

Hucuunnuna MojenupoBanue HHOOPMAIIMOHHBIX POLIECCOB

(HaHMenoBanue ,'IHCJIIII‘J.'IHI!L:”

3K3AMEHAIIMOHHBINA BUJIET Ne5

IIpumenenne Meroaa MHOCTPOECHHA JepeBa JOCTHKUMOCTH K PELICHHIO 3aa4vu
omnpejeneHus ceoicTBa coxpanenus cetu [lerpu. [pumep.

Oxapakrtepusyire (QyHKUHOHAJIBHOCTb, Ha3HaueHue W napamerpnl OnoxkoB GPSS:
PRIORITY, QUEUE, RELEASE, RETURN, SEIZE, SPLIT, TERMINATE,
TRANSFER.

CocraBureib A.B. KoponbkoBa

3asenytomuii kadeapoi K.E. Camyiinos

Hucuunnuna MojenupoBanue HHOOPMAIIMOHHBIX POLIECCOB

(HaHMeHOBAHHE TUCIIHIUTHHGL

3K3AMEHAIIMOHHBIN BUJIET Ne6

Marpuunoe npencrasnenue ceru Ilerpu. [Ipumenenue matpuyHOro npeacTaBIcHUs
ceru [leTpu k penienuio 3a1a4u JOCTHKUMOCTH.

ITocnenoBaTenbHOCTL MOCTPOEHUST U OTIAAKM Xcos-mojneneil. CpeacTtBa aHanusa
PE3yNbTaTOB MOJECIHPOBAHHS.

CocraBureiib A.B. KoponbkoBa

3apenyromui kadenpoi K.E. Camyiinos



KoMiuiekT 3aganuii 1Ji1 HTOTOBOI0 KOHTPOJIA 3HAHUM

WTOroBblii  KOHTPOJIb 3HAHMW 1O JAUCHMIUIMHE M[poBoauTcss B (opme

KOMITBFOTCPHOTO TCCTUPOBAHUA.

g =1 gy -

11.
12.
13.
14.
15,
16.
17.
18.
19,
20.
21,
22.
23.
24.
25.

[IpuMepHbIii epevYeHb BONPOCOB HTOIOBOI0 KOHTPOJIsSI 3HAHHMIA:
Kakoro upera cranourcs unaukatop B CPNTools, ecnu nelictBue ObLI0 yCHENIHO

3aBepuieHo?
Kak B CPNTools Bu3yanbHO ONpeae/InTh, paspeLicH Nepexo Wil HeT?
Yro o3Hauaet Apko-kpacHas nojacserka s1emeHToB B CPNTools?

W3 cnenyromero muoxkecrsa atpuOyroB CPNTools BeiOepure TONBKO TE, KOTOpbIE

OTHOCSITCSI K O3HIIMSIM.

B GPSS 610k ADVANCE (uto nenaer?)
B GPSS 610k ASSIGN (uto aenaer?)

B GPSS 610k DEPART (uro genaer?)

B GPSS 610k GENERATE (urto nenaer?)
B GPSS 610k LEAVE (uto nenaer?)

. B GPSS 610k PREEMPT (urto nenaer?)

B GPSS 6nok PRIORITY (urto nenaer?)

B GPSS 6noxk QUEUE (uto nenaer?)

B GPSS 610k RELEASE (uto nenaer?)

B GPSS 610k RETURN (urto nenaer?)

B GPSS 6ok SEIZE (uto nenaer?)

B GPSS 610k SPLIT (uto nenaer?)

B GPSS 610k TERMINATE (uto nenaet?)

B GPSS 610k TRANSFER (uto nenaer?)

B GPSS B Beixonnowm ¢aitne cratuctuku AVE.CONT: (yro BeiBoguTCS?)
B GPSS B Boixoanom daiine cratuctukn AVE. TIME: (uto BeiBoguTcs?)
B GPSS B BeixonoMm ¢aitne craructuku ENTRIES: (uro BeiBogutcs?)

B GPSS B Boixoznnom ¢aitne craructuku FACILITIES: (uto BeiBOguTCA?)
B GPSS B Beixognom ¢aiine cratuctuku QUEUE: (uro BeiBoguTCa?)

B GPSS B BeixognoMm ¢aitne cratuctuku START TIME: (uto BeiBoiuTCA?)

B GPSS B BeixoHoMm ¢aiine craructuku STORAGES: (uro BeiBogurcs?)



26.
27.
28.
29.
30.
31.
32.
33,
34.
35,
36.
37

38.
39.
40.

41
42
43
+4

B GPSS ¢yuxkuns GAMMA() ucnonb3yercst s 4ero?

B GPSS ¢yuxuus POISSON() ucnonssyercs wis uero?
B NS 2 arent TCP kak cosnaercs?

B NS 2 arenrs! ka coeAUHSIOTCS?

B NS 2 crpoka $ns attach-agent $n0 Sudp0 (uro nenaer?)
B NS 2 crpoxa $ns duplex-link $n0 $nl (uro nenaer?)

B NS 2 crpoka $ns run (uro nenaer?)

B NS 2 crpoka set f [open out.tr w] (uto nenaer?)

B NS 2 crpoka set n0 [$ns node] (uto genaer?)

B NS 2 crpoxka set ns [new Simulator] (uto aenaet?)

B ScilLab ¢opmyne cunrakcuca [t]=sin(x) napameTp X — obsi3ateneH?

3amaiite B SciLab nonb3oBaTenbCKyro NEPEMEHHYIO | U XpPaHEHUS pe3ylbTaTa Je/IeHus
1/3

B cetn Iletpu uro Ha3biBaeTCs NPUMHTUBHBIM COOBITHEM?

Cetu Ilerpu (BeIOOP IPABUIBHOIO YTBEPHKACHUS — I10 ONPEICICHHUAM).

Kak BeiBecTH Ha 2kpaH (B Scilab) snauenue yucna 1/9 ¢ Tpems 3HakaMu nocne 3anstoi?
. JerepMuHHpOBaHHAst MOJEND (1aTh ONPEIEIICHUE)

. JAunamuueckas Mojenb (JaTh onpeaeieHue)

. Umutanmonnas Mojiens (1ath onpeieleHue)

. s npuBeéHHOM Ha pucyHke ceTH [leTpu ykaxkuTe paspeliéHHbIe Nepexobl.

45. Kakas MapKUpOBKa COOTBETCTBYET MpUBeIEHHOM Ha pucyHke cetu [letpu?






47. Kakue u3 npuseieHHbIX HIKe cetel Iletpu ne sapistores 6e3onacHbiMu? (cMm. 46)

48. Kakue u3 npuseeHHbIX HUKe cerell [leTpu ne saBastoTces koHcepBaTUBHBIMU? (cM. 46)
49. Kakue u3 npuBeeHHbIX HUKe ceTeil [letpu He sBisAoTes orpaHHYeHHBIMH? (cM. 46)
50. Kakue u3 npuseneHHbix Hke ceteit [letpu spistorcs 0e3onacusiMu? (cm. 46)

51. KakoB pesynsbTar cienytomux aericrsuii B Scilab: a=10; b= 6; atb; c=ans — 1

52. Kak caenatb kommeHTapuii B ScilLab?

53. Kak caenats kommentapuit B Tcl?

54. HenpepbiBHas MoJieMb (JJaTh ONPEICICHUE)

55. OxapaxkTepusyiTe NpUBEICHHYIO HAa pUCyHKe ceTh [leTpu

56. Ceru Ilerpu (Ha3HaueHHE)

57. 1ns npusenénnoit Ha pucynke cetd [lerpu C=(P, T, 1, 0), P={pl ,p2,p3,p4.p5 },
T={tl , 2, {3, t4} ykaxxure HJIEMEHTHI pacluupeHHON GyHkuuu I(p2)



58. Jlns npusenénnoit Ha pucynke cetd [letpu C=(P, T,1,0), P={pl ,p2,p3.p4.p5 },
T= {tl , 12, 13, t4} yxaxute BXOAHBIE MO3UIMHU niepexosaa t2 (cm. 57)

59. lns npusenénnoit Ha pucynke cetu [lerpu C=(P, T,1,O), P={pl ,p2,p3.p4.p5 },
T = {tl, t2, 13, t4} ykaxxute BbIXOAHbIC NO3MLMHU nEepexona t2 (cMm. 57)

60. C xakoro 3Haka B Scilab HaumHalOTCS CTaHJAPTHBIE CKAJISPHBIE [EPEMEHHbIE,
HanpuMep, MHUMas euHuLa 17

61.Yro npousoiiger npu Bei3ose B ScilLab printf("e=%.7f", %e)?

KpnTepun OLECHKH HTOIoOBOI'0 TECTUPOBAHUA

Urorosoe TectupoBanue oineHuBaercst B coorBerctBuu ¢ BPC u macmoprom POC.
[TpoBepsieTcss MpaBUIBHOCTH OTBETOB HAa BOIPOCHI TECTA.



Kadenpa npuknaanoir ”HQOPMATHKH U TEOPUU BEPOSTHOCTEH

(HAHMEHOBAHHE Kaephi)

KoMmiuiekT pa3HoypoBHEBBIX 3a/1a4 (3a1aHUi)

o guciuiuinie_MoieaupoBaHue MHOOPMAITMOHHBIX IIPOLIECCOB

(HAMMEHOBAHHE JHCLHILIIHHEL)

1. 3a1aHusl penpoAyKTHBHOI0 YPOBHS

B kauecTBe 3ajaHUM PENPOAYKTUBHOrO YPOBHsI IIPEUIAralOTCsl BONPOCHl I
CaMOIPOBEPKHU B 00CYKICHUS 110 TeMaM Pa3/IeNoB JUCIUIIIHHBIL.

Pasjnes "OcHOBHBIE NOHATHS TEOPHH MOJAETHPOBAHUS HHPOPMALHOHHBIX cucTeM"

VKaKuTe U NOSACHUTE TPU COCTABISIONINE TEXHOIOTHU.

VYKaxkHuTe 1eNb, IPEAMET U CPeACTBa HHPOPMALHOHHONW TEXHOJIOTHH.
[Tepeuncaure U MOSCHUTE COCTABJSIIOLIME METOAOJOTUH TEXHOJIOTHYECKOro
nporecca.

[Tepeuncaure M NOSICHUTE COCTABISIOLIME CUCTEMHOIO MOAXO0Ja K TMOHSATHIO
«TEXHOJIOTUS».

[Tepeuncaure ¥ MNOACHUTE THUIBI TEXHOJIOTMM  yIpPaBIEHHS  MPOLIECCOM
MIPOM3BO/ICTBA.

[Tosicaute cTpykTypy 0a30BOM MHPOPMALIMOHHOM TEXHOJIOTHH.

Jlaiite onpenenenue HHPOPMALIMOHHOTO TpoIIecca.

JlanTe onpeneneHue curHana, yKakKuTe TUIIbl CUTHAJIOB.

Kakue Tumb! CUrHasoB NPUMEHAOTCA UL YIIPABIACHHUA, 4 KAKUE JJIs1 HAKOIUICHUS
uHpopmauu

Pa3nen "Umuraunonnoe mojeiuposanue B NS-2"

Oxapaxkrepusyiite (pyHKIHOHATBLHOCTE NS-2.

YkaKkuTe OCHOBHbIE (PYHKIIMOHAIbHBIE 010K NS-2.

[Tepeuncnaure ocHOBHBIE 00BEKTHI NS-2.

[Tepeunciaute OCHOBHBIE KOMaH/IbI st pab0ThI ¢ 0ObekTamu NS-2.
Onumute cTpyKTYpY (haiisia TpacCUupoBKH.

Paszjen "Komnonenrnoe mojeuposaunue. Scilab, noagcucrema xcos"
2. VYKaxuTe OCHOBHbIC OJIOKHM, WCIOJB3yeMble Ui OTOOpaxeHHs rpaukoB

3.

(hyHKITHIA.
[TpuBenuTe npuMeps! OJIOKOB MaTeMaTHYCCKUX (DyHKIHUIL.

4. TlpuBeauTe npuUMepsI 3aJaHUsI MATEMAaTHYECKUX BhIpakeHUH Ha s3bike Modelica.

Pa3nen "CereBble Mojgeu H cHHXpoHU3auus co0biTuil. CeTn Ilerpu"

[IpuBegure OCHOBHBIC NOHATUS Teopuu ceTel [leTpu.

[IpuBenute npumMepsl METOI0OB aHanu3a cerei [letpu.

JUis pemeHus KakuxX 3a7ad  MCIOIb3YyeTcs METOJ, TOCTPOCHHUA JepeBa
OOCTHKMUMOCTH?



Pasnen "Moje/impoBaHHe CHCTEM MAacCOBOI0 00C/IYKUBAHUS H (PYHKIHOHAJIBHBIX
npoueccos'

o [lepeuncnure ocHoBHBIE O10KH GPSS.

e Onumwure cTpykTypy otyeta GPSS.

2. 3aiaHusl PEKOHCTPYKTHBHOI'O YPOBHS

B kauectBe 3amaHuil PEKOHCTPYKTHMBHOIO YPOBHSI  MPEANONarailTcs 3aJaHus
1abopaTopHOTo NMpakTUKyMa (cM. 1.1 criucka OCHOBHOM JIUTEpPaATyphl, YKa3aHHOTO B 1. 10
MPOrpaMMbl AUCLUILINHEI):

JIaGoparopnas pabdota Ne 1. [IpocTeie Mosienn KOMIIBIOTEPHON CETH

Jlaboparopuast padora Ne 2 HccnenoBanue nporokona TCP u anroputma ynpaBineHus
ouepensto RED.

Jlabopatopuast pabora Ne 3. MoaenupoBaHue CTOXaCTHYECKUX MPOIEccoB. Peanu3zarus
moaenu Ha NS-2

JIabopaTopnast padota Ne 4. 3aganue A1 CaMOCTOSATEIBHOTO BBIITOJTHEHHS
JIaboparopnas padora Ne 5. Moaeins snunemuu (SIR)

JIaboparopnas padora Ne 6. Mozenb «XUITHUK—KEPTBA»

JIabopaTopuast padota Ne 7. Mozgens M |M |1|co. Peanu3zanust B Xcos

Jlaboparopuast pabora Ne 8. Mogens TCP/AQM

Jlaboparopnast pabora Ne 9. Mojienb «<HaKOPMH CTYZACHTOB)»

Jlabopartopuast padora Ne 10. 3agaua 06 obegarommx My aperax

JIabopartopuast pabora Ne 11. Monens CMO M M |1

JIabopatopnas paGora Ne 12. Ilpumep MoaenupoBaHus OPOCTOro MPOTOKOJIA Mepenadu
JAHHBIX

Jlaboparopuast padota Ne 13. 3aganue 1ist CaMOCTOSITEILHOTO BBIMTOTHEHUS
JIabopatopnas pabota Ne 14. Monenu o0paboTku 3aKa3oB

Jlabopatopuast pabora Ne 15. Mozenu o0Cy)KUBaHUS C IPUOPUTETAMU

JlaGopatopuast pabora Ne 16.3amaun ontummzamuu. Mopaens AByX CTpaTeruit
00CIy)KMBaHUS

JIabopaTopnast pabota Ne 17. 3amanust [uist caMOCTOSTETLHONU PadOTHI



MeToauyecKkHe YKa3saHHsl M IIKaJa OLEHOK NPH BbINOJHEHHH J1adOPaTOPHBIX
pabor.

[Topsinok BeIMOMHEHUS Ta00PAaTOPHON pabOThI 3aKJIIOYACTCS B CIIEYIOIIEM:
e (O3HAKOMUTBCS C pa3/ieTaMHu METOIUYECKUX YKa3aHUH K 1abopaTopHoil padore.
e Bomonaute 3amaHus 1o JabopartopHoil  paboTe ¢ BHAEO3AMHCBIO |
KOMMEHTHPOBAHUEM BBINMOIHAEMBIX ACHCTBHIA.
e (CocTaBUTH OTYET MO BBIMOJIHEHUIO JTJAOOPATOPHOI pabOTHI.
e [loaroToBUTH KOPOTKYH) MPE3CHTALMIO C BLICTYMIEHUEM IO pe3ylibTataM
BBITIOJIHEHHUS J1a0OpaTOpHOM paboOThL.

DneMeHTbl BUJCO3AUCH (CKPUHKACTA):
o M300paxkeHne pabodero crona ¢ 3amHMChIO MPOILECCa BBIMOIHEHHS J1aO0OPaTOPHOI
paboThL.
o M300pakeHne BBIMOJHAIOUIETO TA0OPATOPHYIO paboTy ¢ KamMepbl KOMITBIOTEpa
(0OBIYHO B yriy 3KpaHa).
o KommeHTapuu roiocoMm, 3anMCaHHBIE B TPOLECCE BBHIMOIHEHUs 1ab0paTOPHON
paboThl.

OTu€T HOJKEH COACPKATh CACAYIOLIUE JJIEMECHTBL:

e TuTynbHBII TUCT ¢ yKa3zaHHeM HoMmepa adboparopHoi padbotsr 1 PHO cryaenra.

o  @DOpMYIHPOBKA BBIMOJIHAEMOTO 3a/1aHUSI paOOTHI.

e OmnucaHue pe3ysbTaTOB BBINOTHEHUS KOHKPETHOrO 3a/laHUs 10 J1abDOpaTOpHOi
paborte:
© CKPUHIIOTHI (CHUMKH JKpaHa), (PUKCHUPYIOIIUE BBIMOJIHEHHUE J1abopaTOpPHOI

paboThI C Ha3BAHUEM M COOTBETCTBYIOLINM ITOSCHEHHEM B TEKCTE;

©  aHaIu3 MOJIy4EHHOIO Pe3yJbTaTa MOACIHPOBAHHUS.

e BEIBO/IBI, COMIACOBAHHBIE C 3aJaHHEeM PabOoTBhI.

e (OTBeThbl HA KOHTPOJIbHBIE BONPOCH! (IIPU HATUYUH).

[Tpe3enTanus A 3amuThl 1a00PaTOPHON PabOTHI:
e Pasmep npeseHranuu — 5-7 CIaloB.
e CrTpyKTypa mpe3eHTaluu:

o TIlpencraBnenue BoicTynatomiero (Who is this guy)
[TparmaTuka BbInoMHEHUS 1abopaTopHO paboTh (3auem)
3aauu BBIMOIHEHUSI 1Ta00paTOPHOM PpabOThI

© Pe3ynbTaThl U aHAJU3 BIMOIHEHUS 1a00PaTOPHON paboThI

DneMeHTbl BUICO3AMUCH T10 3alUTe JadopaTOpHOit paboThI:
® [Ipe3eHTALMs B MOJHOIKPAHHOM PEKUME;
e K300paKeHHE BHICTYMAOIIErO C KaMEephbl KOMIbIOTEPA (0OBIYHO B yIily 9KpaHa);
® T0JIOCOBOE BBICTYIUICHUE I10 TeMe (3-5 MUH).

3amura 1adopaTopHoi padoThl

[To pabore mpoBoautcs 3ammTa. Llenpio 3amunThl SBISETCS OMpENe/ICHHEe MOHUMAHUS
CTYJIEHTOM MaTepuasa JabopaTopHOi paboThl.



Kpurepuu onieHuBaHusi:

Boinosinenue padtorsl

Pabora e BoInIONHANIACH

He Bce 3aganus BLITTOJHEHDL

Bcee 3a0aHHA BBIITOJIHEHEI

0 nynkmos 1 nynkm 2 nyukma
KoppexTnocrs BbITIOJIHEHUSE
3ananus He BbINoONHeHbl wiM |He3nauurensHele omuOKkH, |3a1aHusl  BBIIOJIHEHBI  0e3
BBITOJIHEHB! HEBEPHO CYLIECTBEHHO HE BIIMSIOLINE |OIIUOOK
HA pe3yNbTarT
0 nynkmos 1 nynukm
2 nynkma
AHAJIH3 Pe3yIbTATOB
Ananu3  pesynbTaToB  He | AHanIM3 pe3yapTaToB | AHaIu3 pe3yabTaTOB
BBITOJTHEH BBIMIOJIHEH HE B [IOJIHOM |BBIIIOJIHEH B MOJIHOM 00beME
obneme 2 nynkma
0 nynkmos 1 nynkm
OTruer
Otuer orcyrcreyer wiu B |HectpykrypupoBannsiii otuet |OTuer IMOJIFOTOBJICH,
OTYETE BBISABICHBI DJIEMEHTHI C|B BHAEe Ha0Opa CKPUHIIOTOB|CTPYKTYPHPOBAH,  COIEPIKHUT
4y KON paboThl 0e3 nosicuenuii BCE MOsSCHEHUs o
BBITIOJTHEHHUIO, aHamu3
0 nynkmoe 1 nynkm pe3yIbTalon
2 nynkma
3anuch BbINOJIHeHUs1 padoThI
3anuch OTCYTCTBYET 3anuche HemnoJjiHas WM He BCE |3amuch IOJIHAs, TOSCHEHUS
MOSICHEHO B MPOLIECCE | COOTBETCTBYIOT

BBITTOJIHEHH A

BBIITOJIHACMBIM 3aJaHHAM

0 nynkmos 2 nynkma
1 nynkm
IIpesentanus
[Tpe3enTanus oTCYyTCTBYET [Tpesenranus no teme, HO He|lIpezenrarus no TeMe,
0']'})3}[{3(‘)’[' HWJIH 3alaHHe, HIM [1aH OTpﬂ}KaC'I' 3ajaHue, IuUiaH (MCTO,U,}
(MCTO,‘J‘.] BBIITOJIHCHHS, HIIH | BBITTOJIHCHHS, pC’SyJIb'I‘a'l'
pesynbTar 2 nynkma
0 nynkmos ]
HNYHKM
BoicTymiienue
3anuch OTCYTCTBYET Beictyruienue nyraHoe, He |BbicTynaronimi ¢cBOOOAHO

0 nynkmos

OTpaXKaeT MIM 3alaHHe, WM [U1aH
(Mmeron) BLINOIHCHHS, Wi
pe3ynbTaT, HIIW aHallW3 pesylbTata

I nyuxkm

BIIAACET COACPIKAHUEM, ACHO M
rpaMOTHO M31aract MaTepHa.
OoTpaxkaeT 3ajaHue, InaaH (MeToj)
BBLUTOJIHCHHA, pCSleb'l"dT, aHaln3
pesyibrara

2 nynkma




HaOpanHble 3a 37€MEHT MYHKTHl aBTOMATHYECKH CYMMHUPYIOTCS W HOPMHPYIOTCS Ha
4icao 0annoB, BIAEISIEMOE HAa OINEHUBAEMBIM 3JEMEHT B COOTBETCTBUU C MACIOPTOM
®OC u bPC.



