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: BBenenne B MeTOIbI MHO)KECTBEHHOT'O JOCTyIIa
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: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

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

A.W. JIsxoB, A-p TEXH. HayK, Ipodeccop
E.M. XopoB, KaHJ. TEXH. HAYK

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



AHHOTANMA

Kpr COCTOUT U3 ABYX qacreil. B nepBoﬁ 4JaCTHu KypcCa CTYACHTOB 3HAKOMAT C OCHOBaMU TCOPHUU MACCOBOTO
06CJ'Iy)KI/IBaHI/I$I, a 3aTeM C €€ IIOMOIIBIO ITOKA3bIBACTCA H€O6XOIII/IMOCTB METOAOB MHOXXCCTBCHHOI'O JOCTYIIA.

Bo Bropoii wacTu Kypca CTY[JEHTOB 3HAKOMST ¢ 0a30BBIMH C 0a30BBIMH METOAAMH CIy4YalHOTO AOCTYIA,
OTBEYasl Ha BOIIPOCHL: 3a4eM HY>KHBI T€ WJIM UHBIE AJITOPUTMBI U TIPOTOKOJIBI; KAK OHU PaboTalo; U I0YeMy OHU
YCTPOEHBI UMEHHO Tak. KpoMe Toro, CTyI€eHTOB 3HaKOMSAT € MOJIXOJaMU K OLICHKE IIPOU3BOAUTEIILHOCTH 3TUX
METOMIOB.

1. leau u 3apauu

eap AUCUMNIMHBI

3HAaKOMCTBO CTYJICHTOB C OCHOBHBIMA METOAAMH MHOXXECTBEHHOTO JOCTYIa, a TakkKe O0a30BBEIMHU
MaTeMaTHYeCKUMU TOIX0/IaMH K OIIeHKaM X 3((GEKTUBHOCTH.

3agauu AUCHUILIHHBI

- IO3HAKOMUTL CTYACHTOB C OCHOBHBIMH T€COPHUU MACCOBOI'O O6CJIy)I(I/IBaHI/I}I, C €€ IIOMOIIBIO JOKa3aThb
HeO6X0)II/IMOCTL MCTOJ0B MHOXXCCTBCHHOT'O JOCTYIIA,

- MO3HAKOMUTH CTYJIEHTOB C 0a30BBIMH METOAMH CIy4alHOTO JIOCTYIa, OTBETUB Ha BOIPOCHI: 3a4eM
HY)HBI T€ WJIM WHBIC aJITOPUTMBI U MPOTOKOJIBI; KAK OHHM pabOTalOT; U MOYEMY OHH YCTPOCHBI HIMEHHO
TaK;

- IO3HAKOMHUTD CTYJCHTOB C MOJXOJAaMHU K OIIEHKE TPOU3BOJAUTEIBHOCTH dTHX METOJIOB;

- OKa3bIBaTb KOHCYJIbTAlMIO CTyA€HTaM B IPOBCACHHUHU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ TCJIICKOMMYHUKAITUOHHBIX CETCH M CHCTEM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEYATD MyTH €€ PEIIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOMN eI TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBHBIE METO/IbI pacyeTra MPOCTEHIINX CHCTEM MacCOBOTO 00CITy)KUBaHUS,
- OCHOBHBIE METO/Ibl MHOYKECTBEHHOTO JIOCTYTIA, UCIIOJIb3yeMbIE B COBPEMEHHBIX OECIPOBOIHBIX CETSX;
- OCHOBHBIE METOJIBI OOpPKOBI ¢ HHTEP(DEPEHITUEH.

YMETb:
- OpHEHTHPOBaTbCS B MHOTOOOpa3MM METOAbl MHOXKECTBEHHOTO JOCTYINa, HCIOIb3YEMBbIX B
0eCIPOBOTHBIX CETHX;
- TPOBOAMTH OLEHKY J(PQPEKTUBHOCTH PpA3IMYHBIX METOJOB MHOKECTBEHHOTO JOCTyNa B
0eCIIPOBOTHBIX CETSX;
- MPOBOAWTH CPABHUTEIBHBIN aHAJIN3 PAa3IMYHBIX MOAXOIOB K PEIICHUIO 337a4d MHOXXECTBEHHOTO
JOCTyTIA.

BJIQJICT!

- HaBBIKOM OCBOCHHS OOJIBIIOr0 00bheMa I/IH(l)OpMaL[I/II/I;
- HaBbIKaMH IIOCTAHOBKH HAY4YHO-HCCJICAOBATCIbCKUX 3aad MW aHaAJIUTHUYCCKOI0 MOACIUPOBAHUS
MponecCoB U SIBJICHUM B 00JIaCTH TCIICKOMMYHUKAITMOHHBIX CETEH U CHCTEM.

4. Coep:xanue TUCUMILIUHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 3anaua DpiaHra U ee pa3BUTHE 10 5
2 3ajaya MHOXKECTBEHHOTO JIOCTYIIA 10 5
3 UnTepdepennus B OecripoBOAHBIX CETIX 10 5
Hroro yacos 30 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 6 (Becennuii)
1. 3apaya Opnanra u ee pa3BUTHE

OcHOBHBIC TOHSTHS TEOpHH MaccoBoro oOcmyxuBanus. Kiaccupukanusi MOTOKOB COOBITHH.
IlyacconoBckuii morok. Ilorok Ilamema. IIpopexmBaHue IyacCOHOBCKMX ITOTOKOB. [loMeueHHBIM
MyacCOHOBCKMH MNOTOK. Cymneprno3unus ITyaCCOHOBCKMX ITOTOKOB. JIMCHMIUIMHBI 0OOCITYKUBaHUS.
®opmyna Jlurmna. 3agaua Opaanra. Cucrema c¢ orkazamu. Cucrema ¢ OECKOHEYHOM OYepenpio u
oxunanuem. Jpyrue npocreiimme CMO: M/M/1, M/D/1, M/G/1, D/M/1, D/D/1. HeobxomumocTth
MHOXECTBEHHOTO AOCTYIIA.

2. 3a/:[aqa MHOXXCCTBCHHOI'O 10CTYyIIa




Mertonsl pasneneHusi pecypcoB B OecpoBOAHOM KaHaye. LleHTpanu3oBaHHOE M pacHpenesieHHOE
yIpaBieHUE MHOXECTBEHHBIM JOCTYNOM. 3ajaya MHOXeCTBeHHOro pgocrtyna. OcobeHHOCTH
OecripoBogHoro kaHana. [lonarme kommmsuu. Pecypc  «Bpemsi-4acToTa-KOA-TIPOCTPAHCTBOY.
[IpomyckHas cmocoOHOCTH GecnpoBofHOr0 kKaHasia. CTOMMOCTh PecCypcoB OECHpPOBOIHOTO KaHala.
Mopaenu BpEMEHHOTO W 4acTOTHOTO paszienieHus B Kanaje. [Ipsmoit m oOparHbiii kaHaibl. Meton
Aloha: ¢ HenpepblBHBIM M JUCKpeTHbIM BpemeHem (pure U  slotted Aloha). Onenka
npousBoguTensHOCTH Aloha. J[peBOBHIHBIE aNrOPUTMBI MOBBILICHUS NPOU3BOAMTENBHOCTH Aloha.
Meron MHOXXECTBEHHOI'O AOCTYIIa ¢ IPOCIYLIMBaHHEM Hecylued. HacToiuuBbIi, HEHACTOWYNBBIN,
p-HactoiumBblf, O-HacToiumBhld  fgoctyn.  OOHapyxeHue W u30eraHue  KOJUIM3HU.
(CSMA/1-persistent, persistent, p-persistent, CD. CA). [lpumep Meroma ciy4ailHOTO JOCTyIa B
cetsax Wi-Fi.

3. UnTepdepennus B 66CIPOBOIHBIX CETAX

®opmyna [llennona. UnTepdepenius B 6eCIpoOBOIHBIX CETAX U CLIEHAPHH, KOIJa OHU BO3HHKAIOT.
[Tpumep mepemaun NaHHBIX MEXIy AByMs mapaMu craHuuil. IIpoGnema CKpBITBIX M 3aCBEYEHHBIX
cTaHuui. MeTonbl CHIDKEHHSI TTOTEePh OT MHTEPPEPEHIIMH B OJHOMIATOBBIX U MHOTOILIATOBBIX CETSIX:
JOCTYH 10 PaclMCaHMIO, BUPTyaJlbHAs 3aHATOCTh KaHaja, 3alpOC Ha OTHPABKY/TIOATBEPKACHHE HA
OTIpaBKy H 1p. BeiObop ckopocTu nepenayn.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJIbTHMEAMHHBIM 000py/IoBaHHEM (MIPOESKTOP WIIK TIa3MEHHasI
TMaHeNb ), JOCKOH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kommprotepusie cetu [Tekcr] = Computer Networks /9. Tanenbaym, JI. Yazepomr ; mep. ¢ ann. A.
I'pebenbkoBa, [yueOHuK ams By30B]. -CI10, [Tutep, 2015
2. Beraucnurenbhbie cucteMsl ¢ odepensmu [ Texer]/JI. Kneitapok , -M., Mup, 1979
®onp auTeparypsl 6a30B0i Kadeapsl (OpraHU3aLy):

3. Teopus maccoBoro obcnmyxuBanus / JI.Kneiinpok — M.: Kaura no Tpe6osanuro. 2013. — 429 c. ISBN
978-5-458-35576

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIum):
1. Tobagi F., Kleinrock L. Packet Switching in Radio Channels: Part I1I---Polling and (Dynamic)
Split-Channel Reservation Multiple Access // IEEE Transactions on Communications. August 1976.
Vol. COM-24. N 8. P. 832-844.
2. Tobagi F., Kleinrock L. Packet Switching in Radio Channels: Part IV--Stability Considerations and
Dynamic Control in Carrier Sense Multiple Access // IEEE Transactions on Communications. October
1977. Vol. COM-25. P. 1103—-1119.
3. G. Bianchi, "Performance analysis of the IEEE 802.11 distributed coordination function," in IEEE
Journal on Selected Areas in Communications, vol. 18, no. 3, pp. 535-547, March 2000, doi:
10.1109/49.840210.

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

http://standards.ieee.org/about/get/
http://ieeexplore.ieee.org/xpl/standards.jsp
http://www.rle.mit.edu/rgallager/notes.htm

http://lib.mipt.ru — anekrpoHHas oudmrorexa dusrexa.
http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHsATUAX UCTIONB3YIOTCA MYJIBTUMEIUMHBIE TEXHOIOTUH, BKIIIOYAs IEMOHCTPALIUIO TIPE3CHTALIUIA.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3ydYaloOmMid AMCUUIUIMHY, IOJKEH, C OJHOH CTOPOHBI, OBJAAETh OOILMMHU MOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare n3ydeHMs] QUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE IMOHSATHS W YTBEPXKACHHA
TEOPUH MAacCOBOIO OOCTY)XHBaHMS, TEOPUH CIy4YalHBIX IPOLIECCOB, COBPEMEHHBIC HAIpaBICHUS
Pa3BUTHSI TEOPUH BEPOATHOCTEM.

VYeneniHoe 0CBOeHUE Kypca TpeOyeT HalpsKEHHON caMOCTOATENBHOM pa0oThl cTyleHTa. B mporpamme
Kypca OTBEIGHO MHUHHMAaJbHO HEOOXOoOuMoe BpeMsi nis paboTbl CTyneHTa Haj TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl;

- mpopaboTKy y4yeOHOro Mmarepuana (M0 KOHCIEKTaM 3aHATHH, y4eOHOW M Hay4dHOH JHTEpaType),
[IOJTOTOBKY OTBETOB Ha BOIPOCHI, NPEIHA3HAUEHHBIE IJISI CAMOCTOSATEJIBHOIO W3yuY€HMsl, pelleHHE
3a1ay;

- IOATOTOBKA K U (HEepeHIUPOBAHHOMY 3aUETy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocyuecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU W3YyY€HHs OTAEIbHBIX TEM, BOIPOCOB CcIeAyeT oOpamarbcs 3a KOHCYJIBTAlMAMH K
JIEKTODY.



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 . JIsxoB, A-p TEXH. HayK, Ipodeccop
E.M. XopoB, KaHJ. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

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

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-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus: AUCUMIUIMHBI «BBeleHHe B MeETOJbI MHOMXECTBEHHOTO JOCTYIMa» OOYyYaroluiics
JIOJDKEH

3HATh:
- OCHOBHBIE METO/IbI pacyeTra MPOCTEHIINX CHCTEM MacCOBOTO 00CITy)KUBaHUS,
- OCHOBHBIE METO/Ibl MHOYKECTBEHHOTO JIOCTYTIA, HCIIOJIb3yeMbIE B COBPEMEHHBIX OECIPOBOIHBIX CETSX;
- OCHOBHBIE METOJIBI OOPKOBI ¢ HHTEP(hEPEHITUEH.

yMeThb:
- OpHEHTHPOBaTbCS B MHOTOOOpa3MM METOAbl MHOXKECTBEHHOTO JOCTYINa, HCIOIb3YEMbIX B
0eCIIPOBOTHBIX CETSIX;
- TPOBOIMTH OLEHKY J(PQPEKTUBHOCTH PpA3IMYHBIX METOJOB MHOKECTBEHHOTO JOCTyNa B
0eCIIPOBOTHBIX CETSIX;
- MPOBOAWTH CPABHUTEIBHBIN aHAJIN3 PA3IMYHBIX MOAXOIOB K PEIICHUIO 337a4d MHOXXECTBEHHOTO
J0CTyTIA.

BJIaJIeTh:
- HaBBIKOM OCBOEHHS OOJIBIIOr0 00beMa HH(OpMALIUH;
- HaBBIKAMU IIOCTAaHOBKM HAay4HO-MCCIEOBATEIbCKUX 3a7ad W AHAIUTUYECKOTO MOJICIUPOBAHMUS
MPOLIECCOB U SIBJICHUH B 00JIACTH TEIEKOMMYHHKALIMOHHBIX CETEH M CHCTEM.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marceprajia InpoOBOAUTCH YCTHBIfI OorpocC B
HavaJi€ 3aHATUA 1IO0 TCMC ITPOULIOT0 CEMHUHApPaA UK B KOHIIC 3aHATUSA 11O HpOﬁHCHHOﬁ TEMC.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOMPOCOB K TG HEpEHINPOBAHHOMY 3a4ETY:

1. OcHOBHBIE TOHITHS TEOpPUHM MaccoBOro oOciyxuBaHusi. Knaccudukaiusi MOTOKOB COOBITHIA.
IlyacconoBcknii motok. Ilotokx Ilamema. IIpopexnBaHHE ITyaCCOHOBCKHMX ITOTOKOB. lloMedeHHBIN
IIyaCCOHOBCKM MOTOK. Cynepro3unus myacCOHOBCKHUX ITOTOKOB. JIMCIUITMHBI 00CITy)KUBAHUSI.

2. ®opmyna JlutTia.

3. 3apaua Dpnanra. Cuctema ¢ OTKa3aMHu.

4. 3anmaua Opnanra. Cucrema ¢ 6E6CKOHEUHOH OUEPEbI0 M OXKHUIAHUEM.

5. lpocteiimue CMO: M/M/1, M/D/1, M/G/1, D/M/1, D/D/1.

6. HerepnienuBbie 3asBKH.

7. Anamuz CMO c nmomoinkto cpeacte SimEvents.

8. CoBMecTHOE MHCHOJIB30BaHME W YIUIOTHEHHE (MyJbTHIUIEKCHPOBaHME) KaHaia. HeoOxommmocTsb
MHOXECTBEHHOTO AOCTYIIA.

9. Meroasl paszeneHusi pecypcoB B OecpOBOAHOM KaHaje. LleHTpann3oBaHHOE M pacHpenesieHHOE
yIpaBieHHE MHOKECTBEHHBIM JOCTYHOM. 3ajada MHOXeCTBeHHOro joctyna. OcoOeHHOCTH
OecripoBogHoro  kaHana. [lonstme kommsuu. Pecypc — «Bpems-4acToTa-KOA-TIPOCTPAHCTBOY.
ITpomyckHast ciocoOHOCTH GecpoBOIHOTO KaHaa. CTOMMOCTh pecypcoB O€CIPOBOIHOTO KaHaIa.

10. Mozenu BpeMEHHOTO U 4YaCTOTHOTO pasziesieHusl B kaHaie. [IpsMoit n oOpaTHbBIN KaHATBL.

11. Meron Aloha: c HenpepbIBHBIM M JHMCKpeTHBIM BpemeHeM (pure u slotted Aloha). Ouenka
npousBoauTensHocTy Aloha.

12. JIpeBOBUAHBIEC aITOPUTMBI ITOBBILICHUS IPOU3BOAUTEILHOCTH Aloha.

13. MeTton MHOXKECTBEHHOTO JTOCTYIIA C MPOCTyIIMBaHNEM Hecylieil. HacToWYuBbIi, HEHACTONYHUBBINA,
p-HacToiumBbId, O-HacTOMUUBEIN AocTyil. OOHapysxeHue u nzderanue kommmsuid. (CSMA/1-persistent,
persistent, p-persistent, CD. CA).

14. TIpon3BOANUTEIEHOCTh METOIOB AOCTYIIA C IPOCIYIINBAHUEM HECYLIEH.

15. Ananu3 3¢ hekTHBHOCTH MHOKECTBEHHOTO IocTyna B cpeae SimEvent.

16. UnTepdepenius B 6€CIpOBOIHBIX CETAX M CLEHAPHHU, KOIZa OHU BO3HUKAIOT. [Ipumep nepenaun
JaHHBIX MEXIY ABYMs mapaMu cTaHuui. [IpoGiema CKpHITHIX M 3aCBEYCHHBIX CTAHLIUH.

17. MeTozbl CHUXKEHUS MOTEPh OT MHTEP(EPEHIINH B OTHOIIATOBBIX M MHOTOIIATOBBIX CETSX: JOCTYII
[0 PacCHMCaHUIO, BUPTyaJbHAas 3aHATOCTh KaHajla, 3alpoc Ha OTIIPABKY/TIOATBEPKACHUE Ha OTIPABKY U
zp.

Kpurepun onennBanus
Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSATHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 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 CTYJACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.



OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JudepeHrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

ITpu nposenenun uddepenupoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noarotoBky. Ormpoc oOywaromerocss mo Owiery Ha auddepeHIMpPOBaHHOM 3adeTe HE JOJDKCH
npeBbImaTsh 40 MUH.

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJNb30BaThCs
MPOrpaMMOl TUCHIUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



