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)

M0 TUCIHUILIMHE: OcHoBsbI TexHostorun Wi-Fi
10 HANPABJIEHUIO: [Tpuknaaabie MaTeMaTrKa U GU3NKA
npo¢uIb MOArOTOBKH: PaaroTexHuKa U KOMIIBIOTEPHBIE TEXHOJIOTUH

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

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
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

[enbro TaHHOW AUCIUTUIMHBI SBJSIETCS 3HAKOMCTBO CTY/IEHTOB C OCHOBaMH IMOMYJSIpHON TexHomoruu Wi-Fi, a
Takke O0a30BBIMM MaTeMaTHUYECKHMMU METOJAaMH OLICHKH J(PQPEKTHBHOCTH pPa3IMYHBIX AJITOPUTMOB H
npoTokonoB ceteir Wi-Fi. B mporecce 3HakoMcTBa ¢ OCHOBHBIMH allTOPUTMAMU U MIPOTOKOJIaMK paboThI ceTeit
Wi-Fi, cTyneHTBl IpUX0asIT K OTBETaM Ha BOIIPOCHI: 3a4eM HY>KHBI T€ MJIM UHBIE aJTOPUTMBI U ITPOTOKOJIBI; KaK
OHH paboTalOT; ¥ TIOYEMY OHH yCTPOCHBI IMEHHO TakK. B paMKkax JUCLUIUIMHBI CTYIEHTHI H3y4aloT ¢ 0a30BbIe
METOJBl OLICHKM TPOU3BOAUTEIBHOCTH JTUX aJITOPUTMOB H IIPOTOKOJIOB, OCHOBaHHBIE Ha IIHPOKOM
[IPUMEHEHUH alapara TEOPUU BEPOSITHOCTEH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

3HAKOMCTBO CTYACHTOB C OCHOBHBIMH HOMyIsipHOW TexHonmorun Wi-Fi, a Takxe 0a30BbIMU
Mare-MaTH4eCKUMHU METOJIaMH OLEHKH 3(P(PEKTUBHOCTH PA3IMYHBIX AJITOPUTMOB U MPOTOKOJIOB CeTel
Wi-Fi.

33]13‘[1/[ JAUCHUIIINHBI

- TIO3HAKOMUTD CTYJCHTOB C OCHOBHBIMH aJTOPUTMAaMHU U IpoTOKonamu pabotel cereit Wi-Fi, or-BeTun
Ha BOMPOCHI: 3a4€M HY>KHBI T€ WM WHBIEC aJITOPUTMBI U TPOTOKOJIbI; KaK OHM paboTaroT; U MoYeMy OHH
YCTPOEHBI UMEHHO TaK;

- IO3HAKOMUTH CTYACHTOB C 0a30BEIMU METOAaMU OLICHKU IMMPOU3BOAUTCIBHOCTU 3THUX aJITOPUT-MOB U
IIPOTOKOJIOB;

- C(l)OpMI/IpOBaTB Y CTYACHTOB HABBIK YTCHUA CHeI_II/I(l)I/IKaL[I/Iﬁ IIPOTOKOJIOB;

- OKa3bIBATb KOHCYJIbTALIUIO CTYACHTAM B IIPOBCACHUUN COOCTBEHHEBIX TCOPCTUUCCKUX U
IKCIICPU-MCHTAJIbHBIX HUCCJIEOBaHUMN TCJIICKOMMYHUKAIIMOHHBIX CETEH M CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3TaIlbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

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

OIIK-1.1 CnocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

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

podeCcCHOHAIBHOMN JIeTeIBHOCTH

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

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MH(GOpMalH{ IpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATE:
- OCHOBHBIC aJTOPUTMBI W TIPOTOKOJBI, MPUMCHSICMbIC HAa KAHAJIHLHOM YpPOBHE OCCIPOBOIHBIX
JIO-KanbHEIX ceTer Wi-Fi;
- COBPEMEHHBIE METO/IbI TIOBBIIIICHHUS MPOU3BOAUTEIIEHOCTH TAKUX CETEH.

YMETh:

- OPUEHTUPOBATHCS BO BCEM MHOTOOOpa3vH aJrOpUTMOB U IPOTOKOJIOB, IPUMEHIEMBIX Ha Ka-HaJIbHOM
ypoBHe OecnipoBoaHbIX ceTeir Wi-Fi;
- TIPOBOJMTH OLEHKY 3((PEKTHBHOCTH PA3IMYHBIX AJTOPHUTMOB M IIPOTOKOJIOB, MPHUMEHSIEMBIX Ha
KaHAJIBHOM ypOBHE OecripoBoiHbIX ceTed Wi-Fi;
- IPOBOJIUTH CPAaBHUTEIBHBIN aHAIN3 PA3IMYHBIX METOIOB IEPeaadn TaHHbIX B ceTsx Wi-Fi.

BIIAJICTh!
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHK;
- HaBBIKAMH TOCTAaHOBKM Hay4YHO-HMCCIICJIOBATENBCKUX 3a7ad M aHAIUTHYECKOTO MOJICITHPOBAHHS
HPOLIECCOB U SIBICHHUH B 00JIaCTH TEIEKOMMYHHUKAIMOHHBIX CETEH U CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Apxutekrypa cereir Wi-Fi 4 2
MHOXECTBEHHBII JIOCTyIl K KaHAIy B
2 CeTAX Wi-Fi. MonenupoBanue 8 4
ciydaiiHoro jocTyna B cetsix Wi-Fi
3 bukoHBI ¥ UX QYHKIMU B OECIIPOBOIHBIX 3 4
CeTsX.
4 Mertoasl uccnenoBaHust MHTEp(EpeHIH 4 )
B 0ECIPOBOIHBIX CETSX
5 Obecrieuenue  TpeOyemMoro  KadecrBa 6 3
oOciyxxuBaHus B ceTsix Wi-Fi.
Nroro yacos 30 15
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmi)

1. Apxurekrypa cereii Wi-Fi



DBOIIOIUST  TEXHOIOTUH OecrpoBomHOoi CBsi3u. CTaHAapThl MPOTOKOJIOB OECHPOBOIHBIX CETEH.
Tomonorust 6ecripoBofHON ceTH. Bubl ynpaBieHUs B TOIMOJOTHSX C LEHTPAIbHBIM Y3JIOM U 0e3
HeHTpanbHOTO y37a. Anpecarnus. Camoopranusyromuecs (ad hoc) u uadpactpykrypusie (hot spot)
cetu. llpsmbie coegunenust (direct links) m perpancmsauus (relay) B MHQPAaCTPYKTYPHBIX CETAX.
Mmuoromraroseie cetrn (mesh and mobile ad hoc networks). O030p HesSTENPHOCTH KOMHTETA IIO
craapapruzanun [EEE 802. O630p cTaHIapToB M aKTUBHBIX IPYII MO CTaHAAPTH3ALMU. DBOIIOLHS
OecrpoBO/IHBIX ceTed. AKTyalbHble 3agaud. Tekymias nestensHocTh IEEE 802.11: HoBeitmume
aKTUBHBIE TPYIIIBI U TPYIIIbI, OKUAAOLINE 3aITyCKa.

2. MHOXeCTBEeHHBIH OCTYN K KaHainy B ceTsix Wi-Fi. MonenupoBanue ciy4ailHOro 10cTyna B CeTsX
Wi-Fi

bazoBeiii meton moctynma B cerax Wi-Fi. BupryanpHoe mnpocnymmiBaHue KaHama. MexaHU3M
RTS/CTS. Tlonutuky MOBTOPHBIX Iepefad: ¢ oOpaTHOW CBs3bI0 (MHAMBH[yalbHAs Ilepenaua,
Onounas mepenaya) U O6e3 oOpaTHOW cBsA3HM (MeToA Oe3yCIIOBHBIX HMOBTOPHBIX Iepenad). MeToabl
Stop-and-Wait, Go-Back-N, Selective repeat. ArperupoBanue Kak CHOCO0 CHH3UTHh HaKJIaJHbBIE
pacxonbl. ArperupoBaHue nakeToB, kaapoB. TXOP. IloBelieHre HaAEKHOCTH NEpegadd 3a CueT
¢dparmenTany. CUTHANIBHO-KOIOBbIE KOHCTPYKINHU. BBIOOp CHTrHAIBHO-KOJOBBIX KOHCTPYKIMH IS
niepenaun. Meronsl noctymna PCF, EDCA, HCCA.

MonenupoBanue cirydaiiHOro qoctyma B cetsax Wi-Fi. Maremarndeckas Mofiellb METO/Ia CITy4aliHOTO
noctyna cetd Wi-Fi. Onenka BepositHocTH Tiepenadn ctanimu B cetu [EEE 802.11 ¢ momomisto
nen MapkoBa (Mozienb BesiHKM) U pacnpeenenus yucia monsTok. GopMyliel pacueTa mokasaTeneit
npousBoguTenbHocTH cetn IEEE 802.11 ¢ mpeanbHbIM KaHAJIOM IPH H3BECTHOW BEPOSTHOCTH
nepenadn (6azoBbiii Meron goctyna u Mmexanusm RTS/CTS). Vuer Buma pacnpenerneHuss JUIMH
MAKETOB.

OneHka NPOU3BOAUTEIBHOCTH JIOKANBHBIX OecnpoBoAubix ceredl ¢ mporokonoMm IEEE 802.11 B
yclIoBUSX INoMex. MoxenupoBaHue Ipolecca NEpeKIIOUYEHUs] CUTHAJIbHO-KOIOBBIX KOHCTPYKLMH
(CKK) npu mnepemade B OeCHpoOBOAHOM KaHaje Iienblo Mapkoa. OIleHKa CTalliOHAPHBIX
BeposiTHOCTeH nepenayun Ha kax o CKK u mpormyckHo# crmocoOHOCTH CETH.

3. bukoHBI U UX QYHKIUU B OECIIPOBOIHBIX CETAX.

MeTonpl CHHXpOHU3aLWHU B OeCcTIpOBOIHBIX ceTax. Ciy:xeOHble KaHalbl, OMKOHBI. Pacchlika OMKOHOB
B JICLIEHTPAIN30BAHHBIX CETAX, MHQPACTPYKTYPHBIX CETAX, MHOTOIIATOBBIX CETAX, B CETIAX C
HamnpaBICHHBIMA aHTeHHamMH. OOHapyXeHHWE AaKTHBHBIX CETei: aKTUBHOE H MAaCCHBHOE.
[Mpucoennnenne k cetu. JlerepmuHMpoBaHHBI nocTyn B cersix Wi-Fi. BecnpoBomubie cetu ¢
HaNpaBICHHBIMUA aHTEHHaMU. MoJAEIMpOBaHUE MPOTOKOIOB OECIPOBOAHBIX CETEH, OCHOBAHHBIX Ha
CHUHXpDOHHM3AallUM  CTaHIMHA.  OHeprocOepexxenne B OecrmpoBoaHblx — cersix.  OueHka
npousBoauTeNbHOCTH ceteid Wi-Fi mpu ucmonb30BaHIM MEXaHM3MOB SHEPTrOCOEPEIKEHHUS.

4. Metopl uccieoBaHus HHTEpGEPEHIUN B OECIIPOBOAHBIX CETAX

[IpoTokonbHas MoAens UHTEpPEpEeHIIMK NPAMBIX COeAMHEHUH B ceTsix ¢ nporokonoM IEEE 802.11.
Cnyyan wuHTepdpepenin. I(hGEKT OT HCHOJIb30BaHUS PA3HBIX MEXKKAJAPOBBIX HHTEPBAIOB.
CuHXpoHHasi W acHMHXpOHHas paborta craHuuil. llpeomonenue xomnusuii. PaGora B OTCyTCTBUH
BUPTYaJIbHOTO MEXaHU3Ma KOHTpPOJIs Hecylied. du3ndeckast MoJelb UHTeppEepeHIINH.

5. Obecnieuenne TpeOyemMoro kadecTBa o0CTykuBaHus B cetsix Wi-Fi.

Monens cern IEEE 802.11 ¢ mentpanuzoBanHbsiM ympasieHuem: pexxum PCF. Knaccudukarus
tpaduka. KauecrBo oOcmyxkuBanus (QoS) W METOIMKH €ro oueHKu. Mertoapl noanepxku QoS B
CeTsAX C LEHTPAIN30BAaHHBIM U PpACIpEleNCHHbIM YIpaBIeHHEM. MOAEIUPOBaHUE CXEMBbI
muddepennupoannoro obciyxuBanus (EDCA) B cerax IEEE 802.11. Pacuer mnoka3zareneit
[POU3BOAUTENBHOCTH U OLICHKA BEPOSITHOCTEN KOJUIM3UN JUIsl Pa3HBIX KaTErOpUi TOCTyIIa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/ToBaHHEM (MIPOESKTOP WK TIa3MEHHAsI
TMaHeNb ), JOCKOH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kommprotepusie cetu [Teker] = Computer Networks /9. Tanenbaym, JI. Yazepomr ; ep. ¢ ann. A.
I'pebenbkoBa, [yueOHuK ams By30B]. -CI10, [Tutep, 2015
®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHu3aIum):
2. Bertsekas, D.P. and Gallager, R.G. Data Networks // Prentice-Hall, 1987. Edition 2, 1991. — 552 c.
3. Musun U.A., borareipeB B.A., Kynemos A.I1. Cetu kommyTaruu naketoB // M.: Panno u cBs3b,
1986. — 408 c.

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHU3aIim):
1. Lyakhov A., Yakimov M. Analytical Study of QoS Oriented Multicast in Wireless Networks //
EURASIP Journal on Wireless Communications and Networking. 2011. V. 11. Article ID 307507.
2. JIsxoB A.W., Ilyctorapos U.A., I'ynunos A.C. [Ipobnema HepaBHOMEPHOTO pacrpeneieHus
nponyckHoit criocooHoctu kanana B cetsix IEEE 802.11 // Uadopmarnmonnsie pornieccsl, 2008. T. 8. N
8. C. 149-167.
3. A. Lyakhov, I. Pustogarov and A. Gudilov. Direct links in IEEE 802.11: Analytical study of
unfairness problem // Automation & Remote Control, 2008. Vol. 69. N 9. P. 1630-1645.
4. Dongxia Xu, Taka Sakurai, and Hai L. Vu. An access delay model for IEEE 802.11e EDCA // IEEE
Transactions on Mobile Computing, 2009. Vol.8. P. 261-275.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, nM3y4arouuid AUCHUIUINHY, JOJKEH, C OIHOH CTOPOHBI, OBJAAEeTh OOLIMMHU TMOHATHUHHBIM
armaparoM, a ¢ IPyroi CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.

B pesynprare u3yueHMs IUCLUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIC TOHSTUS U yTBEPKACHHS
TEOPHH MacCOBOTO OOCTY)XHMBaHHsS, TCOPUHU CIyYalHBIX IPOLECCOB, COBPEMEHHBIC HAIpaBIICHHS
Pa3BUTHUS TEOPHH BEPOSATHOCTEM.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HalpsKeHHOM caMOCTOSITEIbHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEICHO MHHMMAQJIBHO HEOOXOIMMOe BpeMs Juid paboThl CTyleHTa HajJ TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTypBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
MOATOTOBKY OTBETOB HAa BOIPOCHI, NMPEIHA3HAYCHHBIC JJISI CAMOCTOSITEIBHOTO W3Y4YEHUSs, PEIICHUE
3ajad;

- TOJTOTOBKA K U (HEPEHITUPOBAHHOMY 3aUeTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU W3yY€HHs OTAEIbHBIX TEM, BOMPOCOB CcIedyeT oOpamarbcs 3a KOHCYJIBTAlMAMH K
JIEKTOPY.



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: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 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

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
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

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

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. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3ydenus auciuiuinabl «OcHOBBI TexHOMorun Wi-Fi» oOyuaromnmmiicst J0KeH:

3HATH:
- OCHOBHBIC QITOPUTMBI H TPOTOKOJIBI, NPUMEHSEMbIC Ha KaHAJIBLHOM YpPOBHE OECIIPOBOIHBIX
JIO-KaNmbHEIX ceTer Wi-Fi;
- COBPEMEHHBIE METO/IbI TIOBBIIICHHS TPOU3BOIUTEIBHOCTH TAKHX CETEH.

yMeThb:
- OPUEHTUPOBATHCS BO BCEM MHOTOOOpa3vH aJrOpUTMOB U IPOTOKOJIOB, IPUMEHICMBIX Ha Ka-HaJIbHOM
ypoBHe OecnipoBoaHbIX ceTeir Wi-Fi;
- TIPOBOJMTH OLEHKY 3((PEKTHBHOCTH pPA3IMYHBIX aJTOPUTMOB M IPOTOKOJIOB, NMPUMEHSEMBIX Ha
KaHAJIBHOM ypOBHE OecripoBOoHBIX ceTed Wi-Fi;
- IPOBOJIUTH CPAaBHUTEIBHBIN aHAIN3 PA3IMYHBIX METOIOB IEPeaaqn TaHHbIX B ceTsx Wi-Fi.

BJIA/IETh:
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHY;
- HaBBIKAMH TIOCTAHOBKM Hay4YHO-HMCCIICJIOBATENICKUX 3a7ad M aHAIUTHYECKOTO MOJICITHMPOBAHHS
HPOLIECCOB U SIBICHHUH B 00JIaCTH TEIEKOMMYHHUKAIMOHHBIX CETEH U CUCTEM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeME POIUION JIEKIIMK WU B XOZE 3aHATHS 10 U3y4aeMOM TeMe




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOMPOCOB K TG HEpEHINPOBAHHOMY 3a4ETy:

1. Tomonorust GecipoBOAHOM ceTH. Buapl ympaBineHHs B TONOJOTHAX C LUEHTPAIbHBIM y3JIOM U 0e3
HeHTpaibHoOTO y31a. Anpecanusi. Camoopranusyromuecs (ad hoc) u undpactpykrypasie (hot spot)
cetu. Ilpsmbie coeamnenust (direct links) u perpancmsiuus (relay) B mHQpacTpyKTypHBIX CeTsX.
Mtuoromarosbie cetu (mesh and mobile ad hoc networks).

2. O630p amesarenbHOCTH komuTeTa 1o cranfaptuzanuu [EEE 802. O630p craHaapToB M aKTHBHBIX
TPyHI TO CTaHJApTHU3AlMH. OBOJIONMA OCCIPOBOIAHBIX CeTeH. AKTyaibHble 3alaud. TexyIas
nestensHocTh IEEE 802.11: HoBelMe akTHBHBIE TPYIIIIBI M TPYIIIBL, OKUAAIOIINE 3aITyCKa.

3. bazoBenii Metom nocryma B cersx Wi-Fi. BupryansHoe mnpociymmuBanue kanana. MexaHH3M
RTS/CTS.

4. TlonuTWKM TOBTOPHBIX IlepeAad: ¢ oOpaTHOW CBA3bI0 (MHOMBHAYyalbHAs Iepenada, OiodHas
nepeqada) u 6e3 oOpaTHOi cBsizM (MeTo/ O€3yCIOBHBIX MOBTOPHBIX Mepead). Metonsl Stop-and-Wait,
Go-Back-N, Selective repeat.

5. ArperupoBaHue Kak CHOCOO CHHM3WTh HAaKJIAJHbIE DPACXobl. ATperupoBaHHE MAKETOB, KaJpOB.
TXOP. RD, TXOP Sharing.

6. [ToBbIIIeHNE HAISKHOCTH NIEPEIauyl 3a CUeT (hparMeHTaLuH.

7. CUrHaIbHO-KOJIOBBIE KOHCTPYKIMU. BBIOOp CUIHAIBHO-KOZOBBIX KOHCTPYKLUH IJIs Iepeaadn.

8. MeToapl CHHXpOHHM3aMK B OecTIpOBOIHBIX ceTsaX. CiyxeOHble KaHaIbl, OMKOHBI. Pacchlika OMKOHOB
B JICLIEHTPAJIN30BAHHBIX CETAX, HMHQPACTPYKTYPHBIX CETAX, MHOTOIIATOBBIX CETAX, B CETIX C
HaNpaBICHHBIMUA aHTEHHAMH.

9. OOHapy>KeHHe aKTHBHBIX CeTel: akTMBHOE U maccuBHoe. [Ipucoeannenue k cetn. OTHOBpEMEHHOE
MPUCOEANHEHNE OOIBIIOr0 YHCIa CTAHIHHI.

10. DHeprocbepexenne B 6€CIIPOBOTHBIX CETSIX.

11. JlerepMuHUpPOBaHHBIN q0CTyM B ceTsx Wi-Fi.

12. Ouenka BepositHocTH niepenaun cranuuu B cet IEEE 802.11 ¢ momosio nenu Mapkosa (Mozesb
BosiHKM) M pacnipeneneHns 4ncia MomnbITOK.

13. Ornenka MPOU3BOIUTENBHOCTH JIOKAIBHBIX OECIpOBOAHBIX ceTeil ¢ mporokoioMm IEEE 802.11 B
YCIJIOBUSIX IIOMEX.

14. Onenka BeposTHOCTEW KOJUIM3MM Il pa3HbIX Kareropuii gocryna B cerax I[EEE 802.11 c
I epeHIMPOBAHHBIM Kau€CTBOM OOCITY>KUBAHHS.

15. PacueT noka3zareneil MpoOU3BOIUTENBHOCTH MPU U3BECTHBIX BEPOSITHOCTAX Koun3uil B ceTsax IEEE
802.11 ¢ naudpepeHnpOBaHHBIM Ka4€CTBOM OOCITYKUBAHUSI.

16. Monenu cetu IEEE 802.11 ¢ nuenTpanu3oBanHbIM yrpaBienueM: pexxum PCF.

17. AnanuTudeckoe MOJEIMPOBAHHE Npolecca MNEPEKIIOUCHHs] CUTHAIBHO-KOIOBBIX KOHCTPYKIHM
(CKK) npu mepenaue B OecripoBogHOM ceTH. OIEHKa CTAIllMOHAPHBIX BEPOSTHOCTEH IMepenadd Ha
kaxxmorn CKK.

18. Ananutuyeckoe MOIEIMPOBaHHE Ipollecca IMEPEKIIOUEeHUs CUTHAIBbHO-KOIOBBIX KOHCTPYKIIHIMA
(CKK) mpu mepemaue B OecmpoBomHOM ceTH. OIeHKa W TPOMYCKHOW CIOCOOHOCTH CETH TIpH
M3BECTHBIX CTAIIOHAPHBIX BEepOsITHOCTEN nepenaun Ha kaxaoi CKK.

19. Mozens npucoeAMHEHUSI MHOKECTBA CTaHIHH K ceTh Wi-Fi.

20. IIporokonbHas Moaenb uaTepdepeHunu npaMoix coenuHennii B cetu 8§02.11. Ciyyaii: A nepenaer
B, C mepemaer D; Bce B 30HE YCTOMYMBOTO MpueMa Apyr npyra, kpome A u D, xoTtopeie B 30HE
uHTepEepeHLUH IpyT Apyra.

21. [IpoTokonbHas MoJeNb HHTephepeHIny NpaMbIX coenuHennii B cetn 802.11. Cnyyaii: A nmepenaer
B, C nepenaer D; Bce B 30He yCTOHYMBOrO mpuemMa Apyr npyra, kpome A u D, koTopble HE ciblaT
IpyT Apyra.

22. IIporokonbHas Moaesb uaTepdepeHuny npaMoix coenuHennii B cetu 8§02.11. Cuyyaii: A nepenaer
B, C nepenaer D; A u D ne cineimar apyr apyra, Au C u B u D B 30He unTepdepennuu apyr apyra; B
u C B 30HE yCTOWYHMBOTO MpHEeMa APYT IpyTa.

23. [IpoTokonbHas MoJieNib HHTepdepeHIny NpaMbIX coenuHennii B cetn 8§02.11. Cnyyaii: A nmepenaer
B, C nepenaer D; A u D He casiiar apyr apyra, A u C He cipimar Apyr apyra, B u D He cnbrmar npyr
npyra, B u C B 30He ycToitunBoro npremMa Apyr Apyra.

24. IIporokonbHas Moaesb uaTepdepeHunu npaMoix coenuHennii B cetu 8§02.11. Cuyyaii: A nepenaer
B, C nepenaer D; A u D ne cnprmiar apyr apyra, A u C He cipimar apyr apyra, B u D e cnpimar apyr
npyra, B u C B 30He uHTepdepeHINN pyT Apyra.



Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIlIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTHh IOJlyuYeHHbIE 3HAHHS Ha MPAaKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPLO 3HAET Marepuaj, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka YIOBIETBOPUTETHHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIieMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTUYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OmHNOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHU.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYNEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
TUIOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIsCTCS CTYHOCHTY, KOTOpBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

JudepeHnrpoBaHHBIN 3a4€T IPOBOJUTCS B YCTHOU (opMe.

ITpu nposenennn nuddepenpoBaHHOro 3auera olydaromemycs npenocrasisercss 30 MHUHYT Ha
noarotoBky. Ompoc oOywaromerocss no Owiery Ha auddepeHIMpPOBaHHOM 3adeTe HE JOJDKCH
npeBbimaTs 40 MUH.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TOJb30BaThCs
POrpaMMOl TUCHUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



