degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: JIaGopaTopHBIil MPAKTUKYM 110 OCHOBaM CHCTEM CBSI3U
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 15 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1
[Iporpammy cocraBuin:

A.H. Kpacunos, kauz. TeXH. HayK
A.A. Beioraes, acCHCTEHT

[Iporpamma obcyxieHa Ha 3acefianny Kadeapsl mpobieM nepenadn HHPopMaIuu u aHanmsa ganaeix 20.04.2020



AHHOTANMA

Ilenpro  fmaHHOM  OUCHMIUIMHBI  SIBIISIETCS  OBJAJCHHE  CTYIEHTaMH OCHOBHBIMH  HMHCTPYMEHTaMH,
MPUMEHSEMBIMHE JUISI OLIEHKH TPOU3BOIUTEIIEHOCTH COBPEMEHHBIX CETEH Mepeiadyl TaHHbIX, HX MPOTOKOJIOB U
KOMIIOHEHT. B pamkax kypca npemaycMoTpensl: (1) JeKunu mo ocHOBaM MMHTAIIMOHHOTO MOJEIHMPOBAHUS U
NPOTOTUIMPOBAHUSL CHUCTEM CBS3H, a TaKKe COBPEMEHHBIM MHCTpyMeHTaM MozenupoBanus (Network
Simulator 3, MATLAB, LabVIEW), (6) nabopatopHble paOOThI, B paMKax KOTOPBIX CTYJACHTHI MPUMEHSIOT
MOJyYEHHbIC 3HAHUS M MHCTPYMEHTBHI [UI WCCICNOBAaHHS pAa3IMYHBIX IPOTOKOJIOB M alTOPHTMOB,
MPUMEHSEMBIX B COBPEMEHHBIX CUCTEMAaxX CBS3H.

1. lean u 3apa4n
Heab nucUMMINHBI

OBHaZ[eHI/Ie CTyACHTaMH1 OCHOBHBIMHU HHCTPYMCHTAMU, IIPUMEHACMbIMU JUIA
MPOU3BOAUTCIIBHOCTU COBPCMCHHBIX ceren nepcaaiu JaHHbIX, UX IMTPOTOKOJIOB U KOMITIOHCHT.

OLICHKH

33]13‘[1/[ JAUCHUIIINHBI

- M3yYCHHE OCHOBHBIX MOAXOAOB K (hopMaliu3alui paboThl COBPEMEHHBIX TEJICKOMMYHHKAIIMOHHBIX
CETei, MX MPOTOKOJIOB M KOMITOHEHT;

- OCBOCHUE COBPEMEHHBIX CUCTEM MMUTALMIOHHOI'O MOJEIMPOBAHUS CETEe! Iiepeiaun JaHHBbIX;

- 00y4yeHHe CTYyAECHTOB OCHOBAM IIPOCKTHPOBAHUS MPOTOTUIIOB OECIIPOBOAHBIX YCTPOWCTB Ha OCHOBE
MPOrpaMMHO-KOH(PHUTYpUPYEMOTO Pasino;

- OKa3aHWe KOHCYJIbTallud CTyIeHTaM B IHPOBEICHHMH COOCTBEHHBIX
9KCIIEPUMEHTAJIbHBIX UCCIIEA0BAaHUN TEIIEKOMMYHUKALIMOHHBIX CETEN U CUCTEM.

TCOPCTUYCCKUX U

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3TaIlbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH
VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE

MOCJICACTBUSA BO3MOXHbBIX BAPUAHTOB PCIICHUS 3a1a9U

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTHYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:



- OCHOBHBIC MOAXOABI K (popmamu3anuu paboThl COBPEMEHHBIX TEJIEKOMMYHHMKAIIHOHHBIX CeTel, nx
MIPOTOKOJIOB U KOMITOHEHT;
- OCHOBHBIE TIOHSATHS M YTBEPXKIEHHUsS, MWCHOIb3yEeMble Uil OLIEHKM IPOU3BOIUTENLHOCTU
TEIEKOMMYHHUKAIIMOHHBIX CETEH;
- OCHOBHbIE CUCTEMbI MMUTAL[MIOHHOI'O MOZIEJIMPOBAHUS CETEH NIepeaun JaHHBIX.

YMETb:
- C TIOMOIIbIO COBPEMEHHBIX CHCTEM HMHUTALMOHHOTO MOJEIMPOBaHUSl pa3padaThiBaTb MOICITHU
(bYHKIIMOHMPOBAHHUS TEJIEKOMMYHHKAIIMOHHBIX CETEH, X IPOTOKOIOB U KOMIIOHEHT;
- IPUMEHSITh COBPEMEHHBIE CHUCTEMBI HMMHTALIIHOHHOTO MOJAEIUPOBAHHA TEJIEKOMMYHUKAIMOHHBIX
CeTeH, MX IPOTOKOJIOB U KOMIIOHEHT JUIsl aHAJIM3a UX [IPOU3BOIUTENBHOCTHU, U HAIEKHOCTH;
- pa3pabaTbiBaTh MPOTOTUIBI OECIPOBOAHBIX YCTPOWCTB HA OCHOBE MPOIPaMMHO-KOH(QUTYPUPYEMOTO
panuo.

BJIAJIETh:
- HaBBIKOM OCBOEHHS O0JIBLIOT0 00beMa HH(OpMAaLNK;
- HaBbIKAMU IIOCTAaHOBKM HAy4YHO-HCCIEIOBATEIbCKUX 3aJad W HMMUTALMOHHOIO MOJEJIMPOBaHUS
MPOLIECCOB U SIBIICHUH B 001aCTH TE€JICKOMMYHHUKALIMOHHBIX CETEH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
MopenupoBaHue — CIOXKHBIX  CHCTEM:
1 OCHOBHBIE  IIOHATHA M CHUCTEMBI 3 5 3
MOJEIINPOBAHHUS.
OcHOBBI CO3TIaHUS MIPOTOTHUIIOB
2 0ecrpoBOJHBIX YCTPOWCTB HA OCHOBE 4 2 4
HPOrPaMMHO-KOH(UTYPUPYEMOT0 Payo.
3 OcHOBBI ~ CcO31aHUSl  MMHUTALMOHHBIX 4 4 4
mopenei B cpene Network Simulator 3.
4 OcHOBBI MOJIETHPOBAHUS 4 4 4
CUTHAJIbHO-KOJOBBIX KOHCTPYKIIHH.
Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)
1. MonenupoBaHue CI0KHBIX CUCTEM: OCHOBHBIE IIOHSTHS U CUCTEMBI MOJCITUPOBAHHUS.

3anaun MonenupoBaHus. CUCTEMbI, MOJEIU U MOJAEIMPOBaHUE. AHAJIUTHYECKOE U UMUTALIUOHHOE
MonenupoBaHue. Bamupauums, Bepudukanus W TOATOTOBKA BXOAHBIX JaHHBIX. (OCHOBBI
JIMCKPETHO-COOBITUIHHOTO MOJeNupoBaHus. llmaHupoBaHHEe HKCIIEPUMEHTOB. AHAIN3 BBIXOIHBIX
nanHbiX. Co3maHue JUCKPETHO-COOBITUHHOW WMUTALMOHHONM MOJAEIH CHCTEMBl MAacCOBOTO
obcmyxuBanus G/G/1, mocTaHOBKa HKCIIEPUMEHTOB, aHAIN3 YHCICHHBIX PE3yJbTaToB, CPAaBHEHHUE C
pe3yapTaTaMy aHAJIUTHYECKOTO MOIETUPOBAHUS.




2. OcHOBBI CO3JlaHMs IIPOTOTUIIOB 0ecrpoBOIHBIX yCTpOUCTB Ha OCHOBE
MPOrpaMMHO-KOH(PUTYPUPYEMOTO Pano.

OcnoBbl nporpammupoBanusi B cpene LabVIEW u npoexTupoBaHusi NpOTOTHIIOB O€CHPOBOAHBIX
YCTPOMCTB € TIOMOIIbIO CHCTEM MporpaMMHO-KoH(purypupyemoro paano (SDR). Ycranoska cpesbt
LabVIEW. Hamucanue nporpamm B cpene LabVIEW, ucnonmHsembix Ha mpoueccope. MeToabl
omtanku kona B cpeae LabVIEW, npoOwl u crom-curnanel. OcHOBEI mporpammupoBanusi FPGA ¢
romortwio cpeasl LabVIEW. Craga maboparopHbIX padoT.

3. OCHOBBI CO3/IaHMs] IMUTAIIMOHHBIX Mojieeii B cpene Network Simulator 3.

OCHOBBI CO3aHUsI UMHUTALMOHHBIX Monened B cpene Network Simulator 3 (NS-3). Yeranoska
cpeapl NS-3. Peanmuzaiusi UMUTAIIMOHHOW MOJIENHM CHCTEMBI MaccoBoro obcmyxuBanus G/G/1 B
NS-3 u mpoBeneHue dKCreprUMeHTOB. Peanm3anmst Mofenu MeTofoB Aoctyna kK kaHany ALOHA u
CSMA B NS-3 u npoBesienue skcriepuMeHToB. C1ada 1aboparopHbIX padoT.

4. OCHOBBI MOIETTUPOBAHHUS CUTHAIBHO-KOIOBBIX KOHCTPYKITHH.

MonenupoBaHue JBOMYHOTO KaHa a ¢ ONIMOKaMu U cTupaHusMu. [locTpoeHre KPUBBIX BEPOSITHOCTH
omuOKK Ha OJIOK ¥ HA OUT B 3aBUCHMOCTH OT BXOJHOH BEPOSITHOCTH OIIMOKH/CTUPAHUS HA OUT JUIs
pa3NMYHBIX JUITMH ONOKOB. JlekogupoBaHHWE KOPOTKHX HPOM3BOJIBHBIX KOJOB, 33JaHHBIX CBOCH
MOPOXKAAIONIEH MaTpUIel M0 MakcUMyMy IpaBionofoous. CHHIPOMHOE JIEKOANPOBAHUE KOPOTKUX
JUHEHHBIX KOZOB XOMMHHIA W PaCIIMPEHHOT0 XAMMUHra. JlexommpoBaHHe KOZOB XOMMHHIA IO
pemerke. CpaBHEHHE pE3yJabTaTOB MOIEIMPOBAHMSA MU Pa3lIWYHBIX BHIOB jekoaepa. Cpaua
n1abopaToOpHBIX padoT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEAUHHBIM 000pyI0BaHHEM (IIPOCKTOP WIIU TNIa3MEHHAs
MaHelb), TOCKOH, HOyTOyKoM. KOMITBIOTEpHBIN Kilacc ¢ YCTAaHOBICHHOW Cpe/io MMHTAIMOHHOTO
moznenupoBanus Network Simulator 3.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):

2.

NS-3 Documentation. nekTpoHHBIH pecypc: https://www.nsnam.org/documentation/

JomnonHurensHas aureparypa

1.

Kommbrotepusie cetn [Tekct] = Computer Networks /3. Tanenbaym, JI. Yazepodn ; mep. ¢ anri. A.

I'pebenbkoBa, [yueOHuK ams By308]. -CI10, [Turep, 2015

2.

Beenenune B anredpanyeckue koawl [Tekct], yue6. mocobue st By3oB /HO. JI. Caranosuyu ; M-Bo

oOpaszoBanus u Hayku P®, MH-T npobnem nepenaun nadopmanuu um. A. A. Xapkesudya PAH. -M.,
WIIIIN PAH, 2014
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIim):

4.
5.

Wehrle K., Giines M., Gross J. Modeling and Tools for Network Simulation: Springer, 2010.
Kleinrock L. Queueing Systems: Volume 1: Theory, 1975 //A Wiley-Interscience Publication. —

1975.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

M

NS-3 Documentation. nekTpoHHBI pecypc: https://www.nsnam.org/documentation/

VYueOnsiit kypc LabVIEW. Dnextponsstii pecypc: http://e-lib.kemtipp.ru/uploads/25/eteol56.pdf
https://www.nsnam.org/

https://www.python.org/
http://www.ni.com/documentation/en/labview-comms/latest/manual/labview-comms-manual/



6. https://standards.ieee.org/products-services/ieee-get-program.html

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKumnoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsl IEMOHCTPAIIHIO
MpEe3EHTAlNN.

Ha naGopaTopHBIX 3aHATHIX MCHONB3YIOTCS IIEPCOHATIBHbBIE KOMITBIOTEPHI M CHENAIN3UPOBAHHOE
MporpaMMHOE 00ecIeYeHue.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3ydYalOmMid AWCUUIUIMHY, IOJKEH, C OJHOHW CTOPOHBI, OBJAAETh OOILMMHU MOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIPENEIECHMs, MOHATHA,
noaxoasl K (opmanmmzanuu  paboThl  TEIEKOMMYHHKALMOHHBIX —CeT€l, OCHOBHBIE CHCTEMBI
MMHUTalMOHHOTO MOJEIHPOBAHMS.

VYeneniHoe 0CBOeHUE Kypca TpeOyeT HalpsbKeHHON caMOCTOATENBHON pa0oThl cTyleHTa. B mporpamme
Kypca OTBEIGHO MHUHHMAaJbHO HEOOXoOuMoe BpeMsi nisi paboTbl CTyneHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl;

- mpopaboTKy y4yeOHOro Mmarepuana (10 KOHCIEKTaM 3aHATHH, y4eOHOW M Hay4dHOH JHTEpaType),
[IOJTOTOBKY OTBETOB Ha BOINPOCHI, NPEIHA3HAUCHHBIE MJISI CaMOCTOSATENIBHOTO W3yuY€HMsl, pelleHHE
3a1ay;

- BBIIIOJIHEHUE JIOTIOJIHUTENBHBIX 3a1aHUi 110 1a00paTopHbIM paboTam;

- IOATOTOBKA K U (EepeHIUPOBAHHOMY 3aUETy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
VHIUBHULya bHBIX KOHCYJIBTAIMH, CIadH JTa00PaTOPHBIX PA0dOT 1 TOMAIIHUX 3alaHUH.

BaxxHo m00MTHCS MOHMMaHUS M3y4aeMOro Marepuaja, a HE MEXaHWYEeCKOro 3amoMuHaHus. llpum
3aTPYIHEHUU W3yY€HHs OTAEIbHBIX TEM, BOMPOCOB cIeAyeT oOpamarbcs 3a KOHCYJIBTAlMAMH K
MIpenoAaBaTesto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

A.H. Kpacunos, kaHz. TeXH. HayK
A.A. Beinoraes, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopMaun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIesei

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare n3yueHus JUCUUIUIMHBL «JlabopaTopHbIN MPAaKTUKYM IO OCHOBaM CHCTEM CBS3H» OOYyYarOLIUiCs

JOJIKCH:

3HATb:

- OCHOBHBIC NOAXOABI K (popmamu3anuu paboThl COBPEMEHHBIX TEJIEKOMMYHHMKAIIHOHHBIX CeTel, nx

IMPOTOKOJIOB 1 KOMITIOHCHT,

- OCHOBHBIC TIIOHATUA W  YTBCPKACHUA,

TCJIICKOMMYHUKAIITUOHHBIX ceTeﬁ;

HCIOJIB3YEMBIC JII OLICHKH IPOU3BOAHUTCIILHOCTH

- OCHOBHBIC CUCTEMbI UMHUTALITMOHHOI'O MOACTINPOBAHUA ceren nepeaain JaHHbIX.

yMeThb:

- C TIOMOIIbIO COBPEMEHHBIX CHCTEM HMHUTAIMOHHOTO MOJEIMPOBaHUS pa3padaTbiBaTb MOACITHU
(GYHKIIMOHMPOBAHHUS TEIEKOMMYHHKAIIMOHHBIX CETEH, X IPOTOKOIOB U KOMIIOHEHT;

- IPUMEHSTh COBPEMEHHBIE CHUCTEMBI HMMHTALIHOHHOTO MOJAEIUPOBAHUA TEJIEKOMMYHUKAIIMOHHBIX
CeTel, MX IPOTOKOJIOB U KOMIIOHEHT JUIsl aHAJIM3a UX [IPOU3BOIUTENBHOCTHU, U HAIEKHOCTH;

- pa3pabaTbiBaTh NPOTOTUIIBI OECIPOBOAHBIX YCTPOWCTB HA OCHOBE MPOIPaMMHO-KOH(QUTYPUPYEMOTO

paauo.
BJIA/IeTh:

- HaBBIKOM OCBOCHHS OOJIBIIIOr0 00heMa I/IH(I)OpMaLII/II/I;
- HaBbIKaMH IIOCTAHOBKH HAYYHO-HUCCJICAOBATCIIbCKUX 3a4a4 U HMMUTALAOHHOI'O MOACIUPOBAHUA
MMponecCCoOB U SIBJICHUM B 00JIaCTH TCIICKOMMYHUKAITMOHHBIX CCTeH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B paMKax Kypca nNpeayCMOTPCHO BbIITOJHCHHUC CICAYHOIIUX J'Ia60paTOpHBIX pa6OT.

1. I/IMHJIGMeHTaLII/IH HMHTaHHOHHOﬁ MOACIN CUCTEMBI MACCOBOI'O O6CJ'Iy>KI/IBaHI/I$I G/G/1 Ha s3bIKE

nporpaMmupoBaHust C++.



NmruieMeHTaMs MUMUTAIIMOHHON MOJIENH cUCTeMbl MaccoBoro obciyxuBanust G/G/1 B cpene NS-3.
NmmnnemenTamus metonos gocryna k kanaty ALOHA u CSMA B cpene NS-3.

NmruteMenTanms CKoIb3sIIero cpeiHero B cpene LabView.

NmmnnemenTalus reneparopa nceBaocaydaHbix yrcen Ha FPGA.

MonenupoBanue KaHajla ¢ OIIMOKaMU M CTUPAHUSIMH.

MoenrpoBaHre IPOCTHIX JTMHEHHBIX KOJJOB KOPPEKIIUU OIITHOOK.

PN AP

MoznenupoBaHue KOJOB-IIPOU3BEACHUN.

[Mo xaxnmoli mabopaTopHOil pabOTe CTYACHTHI MONYYAIOT JONOIHHUTENBHbBIC 3aJaHusl JJIs JOMallHel
pabotbl. Pe3ynbpraThl BBIMOIHEHHBIX JOMAIIHUX 3a1aHUI 00CYKIAI0TCS C MPEernoJaBareieM. 3a Kaxaylo
nabopaTopHyto paboTy BBICTABISIETCSl OIEHKA MO JecsaThOambHON mkajie. [lo pesynabsraram cpadn
BCexJ1ab0paTOPHBIX PadOT CTYAECHTY BBICTABIISIETCS UTOrOBasl OLICHKA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. 3amaud MOJIeTHPOBAHUSI.

. Cucrembl, MOzIeNH ¥ MOAETMPOBaHHUE.

. AHaIMTHYECKOE U MMUTALIMOHHOE MOJICINPOBAHUE.

. Bammpnanus, Bepudukaiyst u moaroroBka BXOAHBIX JaHHBIX.

. OCHOBBI cO3/IaHMS IMUTAIIMOHHBIX Mojiesiel B cpene Network Simulator 3 (NS-3).

1

2

3

4

5. OCHOBBI AUCKPETHO-COOBITHIHHOTO MOJICTTUPOBAHHS.

6

7. MonenupoBaHue JBOMYHOTO KaHaJa C OIIMOKaMH ¥ CTUPAHUSAMH.
8

[TocTpoeHrEe KPHUBBIX BEPOATHOCTU OIIMOKM HAa OJNIOK M HA OUT B 3aBUCHMOCTH OT BXOJHOH
BEPOSATHOCTH OITUOKHU/CTUPAHUS HA OUT JUIsl PA3JTUIHBIX JIH OJIOKOB.

9. [lexomupoBaHUE KOPOTKHX MPOU3BOJBHBIX KOIOB, 33JaHHBIX CBOEH MOPOXKIAIOLIEH MaTpHILEH IO
MaKCHMyMY IpaBIONO00us.

10. CunzpoMHOE JEKOAMPOBAHUE KOPOTKUX JIMHEHHBIX KOZOB XIMMHUHIA U PACIINPEHHOI0 X MMHUHTA.
11. JlekoqupoBaHue KOAOB X3MMUHTA 110 PELIETKE.

Kpurepun onennBanus

Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHMA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATrcpHajl, rpaMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTUKE, HO OJOITYCKACT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYJIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JudepeHnrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

ITpu nposenenun uddepenupoBaHHOro 3adera oOydaromiemycs npenocrasisercss 30 MHUHYT Ha
noarotoBky. Ompoc oOydaromierocst mo Owiety Ha TU(QQEepeHIMPOBAaHHOM 3a4yeTe He JOJDKCH
MpEBBIIATH 45 MUH.

Bo Bpems mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
POrpaMMOl TUCHIUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



