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«YTBEPKJIAIO»
3asenyrowpii kapeapoi «CuCIIdy
JI.T.Xacanos

SR 2 4.

TamkeHTCcKHIl YHHBepcHTeT HHPOPMALHOHHBIX TEXHOJIOTHI HMEHH
Myxammaaa an-Xopasmui
PakyapTeT «TeleKOMMYHHKALHOHHBIE TEXHOJIOTHH
Kadeapa «CeTn u cHcTeMbl Nepeayd JaHHBIX»

HroroBnbie KOHTPOJIbHBI€ BONPOCKHI AJIfl CTYA€HTOB 4-ro KYpca OCeHHero

cemectpa 2024/2025 yyeGHOro roaa no npeamMery
«MoaesupoBaHHe H CHMYJISILHS ceTeiD)

[IpMeHeHHe MOIETHPOBAaHUS NIPU IIPOEKTHPOBAHUU
TeJIEKOMMYHHUKALIMOHHBIX CHCTEM H €T0 POJIb.

KonuenrtyaneHas MOAENb CUCTEMBI M CETH Nepeayd HHOpPMALHH.
buHoMuanbHas MoJieNb KaHaja CBS3H.

Monens kaHana cBs3u ['unbepra.

[TomexoycToiH4uBOCTE METOIOB Moy sl QAM.
ITomexoycToitunBocTh MeTona Mmoay s QPSK.

O (HeKTUBHOCT CUTHATIBHO-KOJJOBBIX KOHCTPYKLIUH.

Mozenu npotokosna ciryyaitHOro K ob1eMy KaHaiy CBSI3H.
Mopens npotokona CSMA/CD.

Monens npotokona CSMA/CA.

Mogenu ceteii MMPOKONOIOCHOTO JOCTYTIA.

Mojenu npoTOKOJIOB AOCTYMA K paiMOKaHalaM B COBPEMEHHbIX
OecrnpoBOIHBIX CETSX.

Mozenu npoTOKOJIOB Nepejauy JaHHBIX.

Moenu MoTOKOB JaHHBIX.

Mopens onHokaHanbHOH CMO ¢ HeorpaHHYeHHON OYepe/blo.
Mogens ogHokanansHoH CMO ¢ orpaHH4eHHO# O4epebio.
Mopens MHorokananbHOH CMO ¢ HeorpaHH4YEHHOH 04Yepe/bIO.
Mozens mHOrokanansHoi CMO ¢ orpaHHY€HHON NaMATBIO
Monens npuopurtetHoit CMO.

Mogens o6ciyxuBaHus oyepezield Ha y3iax CeTH.

Monens ynpaBneHus OTOKaMH JaHHBIX B y3j1aX CETH.

Monens cetu nepefayu JaHHBIX.

Mopens IntServ.

Mopnens DifServ.

Mopenu Mexanu3moB obecriedeHust QoS B MIIOCKOCTH KOHTPOJIAL.
Mozenu Mexanu3zMoB obecnieueHust Q0S B IMJIOCKOCTH JaHHBIX.
Mopgenu mexanu3zMoB obecnieueHust QOS B MJIOCKOCTH aJMHUHUCTPATUBHOI'O
yIpaBiIeHusl.

Mopens «apIpsiBOro Bepa» yrnpaBieHUs TOTOKAaMHU JaHHBIX.




29. Mopens ynpasnenus tpadpukom Token Bucket.

30. Mopens RED.

31. Mogens ARED.

32.  Mopnenb 06CTy)XHBaHHS C IPHOPHUTETHOMN OYEPEBIO.

33.  Mogens obcnyxuBaHHs C B3BEILEHHOH ClIpaBeIMBOM OYepe/Iy.

34. TIlapameTpsl U XapaKTepPHUCTHKH CETEH MacCOBOI0 0OCITyKHBaHHS.

35. 3akoHbI M mapaMeTpbl paclpeaeIeHns ClIy4aHbIX YHCEI.

36. 3aKOHBI ILIOTHOCTH U QYHKLMH pacripe/ieJIeH|s CIydYailHbIX YHCel.

37. Ilpobnemsl aHaIU3a B CETEBOM MOJAETUPOBAHUH.

38. IIpoGneMbl cuHTe3a (ONITHMH3AIHMH) B CETEBOM MOJIEJTHPOBAHHUH.

39. Mopens npocTeiiiiero noTokxa.

40. Buael MaTeMaTH4YECKOIO MOJECITUPOBaHHUS.

41. Mogens M/G/1.

42. Mogens G/G/1

43. Mopenb oTHOCUTENBHOM npuoputeTHoit CMO.

44. Mopens abcomoTtHo#i nproputeTHoi CMO.

45. 3akoH coxpaHeHus B npuopuretHoi CMO.

46. Mozenu NpOTOKOJIOB Nepeayu JaHHbIX.

47. @yHKUMS pacrpeneeHus Cly4aiiHONW BeJTMYHHBI.

48. [lpuHuuI pacyeTa BEpOATHOCTH OIIMOKH B KaJpe NJaHHBIX.

49. IIpobnemsl obecnevenus QoS B TpaAHLIMOHHBIX METO/IaX MapILIPyTH3ALHH.

50. Mopens MapmIpyTH3alM4 IOTOKOB, OCHOBaHHAsi HA MUMHUMH3aLlUH
MaKCHMAJIBHOIO IIpejieia UCI0JIb30BaHHsl MOJIOCH! MMPOITyCKaHUs KaHasa
nepeaqu.

51.  Mogens MapupyTH3alMy, OCHOBaHHAss HA MUHUMM3aLHK CpeIHeH
3a/IepXKKH I0TOKa B CETH.

52.  Mogens MapipyTH3allMKi, OCHOBaHHAs HAa MUHUMHU3ALlUK CpeHen
3a/IepPXKKH II0TOKA B CETH.

53. Mopens MapmpyTH3allii, OCHOBaHHAsl HA MUHUMHU3alMd MaKCUMAJIbHON
JUIMHBI OYepeay B y3JlaX CeTH.

54. Kak onpenenuts cpeiHee BpeMs 3a/IepXKKH IIPH MHOTOITYy T€BOMH
MapLIpyTHU3alUU [TOTOKOB.

55.  YcnoBus coxpaHeHHUs IOTOKa IPU MHOTOITYTEBOH MapLIpyTH3aLlUH.

56. VYcnoBus npefoTBpalleHUs BEICOKUX HArpy30K IpU MHOTOITyTeBOM
MapuUIpyTH3aLUHK.

57.  OcHOBBI pelIeHHs 3a1a4 MHOIOITyTeBOH MapLIPYTH3aLMH ¢ TOMOLLBIO
¢byukiuii Matlab Optimization Toolbox.

58. Meroas!l obecneuenus Tpebosanuit Q0S npyu MHOIOIMyTEBON
MapIIpyTH3aLKUU TOTOKOB.

59. Mopgens nocTpoeHUs IpOrpaMMHO-KOH(UIypupyeMoit cetu Ha ocHoBe Open
SDN.

60. IIporpamMMHO HacTpauBaemasi MOJeJb IOCTPOEHHS CETH Ha OCHOBE
cymectBytomero API.

61. Mopens NOCTPOEHUS MPOrPaMMHO-KOH(DUIYPUPYEMOH CeTH Ha OCHOBE
HaJIOXKEHHOMW CeTH W THIepBU3opa.

62. YcrpoiicTBo ¥ nmpuHUMN paboTsl komMmyTaTopa OpenFlow.
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CrpykTypa u npuHuun paborel SDN-KoHTpoOILIEpa.

Mopnens kommyTtaTtopa OpenFlow Ha 6aze CMO.

Mogens korTposuiepa CIH Ha 6aze CMO.

Mopens cetu SDN Ha 6aze CMO. :

OcHoBbl MozenupoBanus SDN-cetu B cpene AnyLogic.

Crpykrtypa 1 obsiacTi npuMeHeHUs 6eCrIpOBOIHBIX CEHCOPHBIX CETeH.
OO6nacti npUMeHeHUs TeXHoJIorui VIHTepHeTa Bellel.

OcHoBHble Bubl Tpaduka B ceTax 5G.

O6mmme metonsl noctymna K kaHary B mMTC (M2M).

Mopaenu tpaduka mis mMTC (M2M).

Ob6nactu npumenenuss mMTC (M2M).

B CMO Ttuna M/M/1/4 3asBKx NOCTYNAlOT ¢ MHTEPBAIOM 2 MUHYTBI. Bpems
obcmyxuBanus 3asBoK 50 cex. Onpenenuts Bpems 0KUJaHUs 3asBOK.

Jns CMO tuna M/U/2/4 pa3pabotats nporpammy mozenuposanus B GPSS.
B CMO tuna M/M/1/ B 1 cexynay nocrynaiot 3 3asBkH. IHTEeHCHBHOCTD
obcity)xuBaHus 3a4BOK B 1 cexyHay 15 3asBok. OnpenenuTs CpeaHIow
3aJIepXKKy 3asBKH.

Jlns CMO tuna D/M/3/5 pa3paborats nporpamMmmy moaenupoBanus B GPSS.
B CMO tuna M/M/1/0 B 1 cekyHay nocrynaioT 4 3asaBKU. IHTEHCHBHOCTH
obcmyxuBaHus 12 3asBok/cex. OnpenenuTs BepOSATHOCTD NOTEPH 3asBOK.
s CMO tuna D/D/3/6 pazpaborats nporpammy moaenupoBanus B GPSS.
B CMO tuna M/M/1/3 B 1 cekynay noctynaet 3 3asBKH. IHTEHCUBHOCTb
obcmyxuBaHus 3as8BOK 15 3asBok/cek. OnpenenuTs cpeiHee KOINYECTBO
3as8BOK B CHCTEME.

s CMO tuna D/U/2/4 pa3pabotats nporpammy mozaenupoBanus B GPSS.
B CMO tuna M/M/1/2 ¢ uHTepBasioM | MUHYT NOCTyNaoT 3asiBKU. Bpems
obcnyxuBanus 3asBok S50 cex. OnpenenuTs BEPOSTHOCTD MOTEPH 3asIBOK.
Jns CMO tuna U/M/3/7 pa3pabotats nporpammy MojenupoBanus B GPSS.
Paspaborars nporpammy B GPSS:

Bxoasiuuii MoToK - 3KCIOHEHLIMAJIbHBIH

Pacnipenenenus BpeMeHu 00CITyKUBaHHS — A€TEPMUHHPOBaHHbIN

bes NPpHOPHUTETHAsA JUCLHHUILIMHA OGCJ'Iy)KHBaHPIH

KonuuecTBo kaHalloB 00CTy)XHBaHs — 5

O6beMm Oydepa - HeOrpaHUYEHHBIH.

85.

Pazpabotats nporpammy B GPSS:

Bxoasiuii noTok - paBHOMEPHBII

PaCl'IpCLLe.ﬂCHPUI BpEMEHH 06C.TIy)KPIBaHHﬂ o 3KCI'[0HCHLIHEUIBHBIﬁ

bes MNPHOPUTETHAA JUCHHUILUIHHA 06CJ'Iy}KHBaHH}I

KonudecTBo kaHanoB o6cmyxuBans — |

O6wem Oydepa - HeorpaHHYEHHbIH




®opmupoBaHue TabIuLa - 10 BpEMEHH 3a1ePXKKH.

86.

Paspaborats nporpammy B GPSS:

Bxopasiuii moToK - 3KCIIOHEHIMAIbHBIN

Pacnipenienenus BpeMeHH 00CITy)KHBaHHs — IPOU3BOJIBHBIM

IIpropuTeTHAs JUCLHUILIHHA 00CITyKHMBaHHSA

KonuuecTBo npuopuTeTos - 2

KonuuectBo kaHanoB o6cmyxuBanus — |

Ob6bem Oydepa - HeorpaHUYEHHBIH
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B M/M/1/0 noctynaer 7 3asBok B cekyHay. CkopocTs obcimyxuanus — 12
3asBOK B CeKyHy. Haliiure BeposSTHOCTE MOTEPH 3asIBOK.

B M/M/1/2 3asBKM NMOCTYnaroT ¢ UHTEPBaAJIOM 2,2 MUHYThL. Bpems
obcmyxuBanus 3asaBku S0 cexyna. HaliauTe BepoSsTHOCTD MOTEPH 3asABOK.

B M/M/1/0 noctynatot 16 3a8BoK B cekyHay. BpeMsi oGcimykuBaHuUs 3a5BOK
- 20 3as1BOK B cekyHay. Haligute koaduuueHT npocros kaHaia.

Hanucates nporpammy mozaenupoBanus M/M/2/4 B cpene GPSS..

Hanucate nporpammy Mozaenuposanus M/D/1/3 B cpene GPSS.

Hanucats nporpammy monenupoBanus M/U/2/4 B cpene GPSS (U-Uniform,
paBHOMEpPHOE paclipe/ie/ieHHe).

Hamucats nporpammy mozenuposanust D/M/3/5 B cpene GPSS (D
(bukcupoBaHHas, JeTepPMUHUPOBAHHAsN )

Hanucats nporpammy moznenupoBanus D/D/3/6 B cpene na GPSS (D
bukcupoBaHHasi, JeTePMUHUPOBAHHAS )

Hanwucats nporpammy moznenuposanus D/U/2/4 B cpene GPSS U-
paBHOMEPHOE paclpefieieHue).

Hanucate nporpammy monenuposanust U/M/3/7 B cpene GPSS (U-Uniform,
paBHOMEPHOE pacIpe/iesieHUe).

Co3zparte nporpammy moaenupoBanus U/D/1/3 B cpepe GPSS (D -
IIOCTOSTHHOE, JIeTePMHHHPOBAHHOE).

Hanucare nporpammy monenuposanus U/U/2/4 B cpene GPSS (U-Uniform,
paBHOMEPHOE paclipe/ieNieHHe).

Hanucate nporpammy Mozenupoanuss M/M/4/3 B GPSS ans chcremsl
M/M/4/3.

B CMO noctynaet 5 3asBok B ceKyH1y. UHTEeHCUBHOCTB 00CITy)KUBaHUSA — 2
3asBOK B ceKyHIy. Cpe/iHee KOJM4YeCcTBO 3asBOK B cucTeMe - 8. Heobxonumo
OIpeNeNIUTh CpeiHee BpeMs 3aJiepXKKH 3asBOK B CUCTEME.

OTBeTcTBeHHBIH NpenojaBaTeb Y.b. Amupcanaos




