degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MOI[CJ'II/IpOBaHI/Ie COBPCMCHHBIX CUCTCM CBA3U
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(IJIb MnoATrOTOBKMU: Pa,I[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
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A.A. benoraeB, acCCUCTEHT
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AHHOTANMA

Pabora TenekoMMyHHKAIIMOHHBIX CETeH 00eCIIeunBaeTCsl COBOKYITHOCTBIO OOJBIIOTO KOJHYECTBA PAa3IMIHBIX
IPOTOKOJIOB M KOMIIOHEHT. M3yueHue KaIoH KOMIIOHEHTHI TpeOyeT CTPYKTYpPHUPOBAaHHOTO IIOAXOJAa H
nIyOOKOTO TOTPYKeHHsT B TeMy HcCiIenoBaHus. JlaHHBI Kypc IMO3BOJIIET HE TOJBKO H3Yy4YUTh, HO W
MO9KCIIEPUMEHTHPOBATh C PA3IMYHBIMHM aJITOPUTMaMHM, MCCIEIOBaTh BIMSHUE DPA3IMYHBIX [ApaMETPOB Ha
paboTy ceTH B LIEJIOM, a TAaKKe IMOHATh MECTO M 3HaYCHHE KaXKIOTO MPOTOKOJa B (POPMHUPOBAHHH CIIOKHON
CTPYKTYPbI COBPEMEHHBIX CUCTEM CBsI3U. BaxHOI 0COOEHHOCTBIO Kypca SBISIETCS TO, YTO OH COYETaeT B cede
UCTIONIb30BaHNE KaK OTHOCHTEIIFHO BBICOKOYPOBHEBBIX HHCTPYMEHTOB MOJCIHPOBAHUS PaOOTHI CETEBBIX
MPOTOKOJIOB, TAK M MOJICITUPOBAHKE Tiepeiadn, IU(PpoBoit 00paOdOTKU M KOAMPOBAHUSI CUTHAJIOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OBHaZ[eHI/Ie CTyACHTaMHn OCHOBHBIMHU HHCTPYMCHTAMU, IIPUMEHACMBbIMU JUIA OLCHKH
MIpOU3BOAN-TCIBHOCTU COBPCMCHHBIX ceTen nepeaaiu aHHbIX, UX ITPOTOKOJIOB U KOMITIOHCHT.

3agauu AUCUMIIHHBI
- U3y4YeHHE OCHOBHBIX MOAXOIOB K (popMaiu3aluu padOThl COBPEMEHHBIX TEIEKOMMYHHUKAIMOH-HBIX
CeTel, UX IPOTOKOJIOB U KOMIIOHEHT;
- OCBOGHHME COBPEMEHHBIX CHCTEM HMMMTAIIMOHHOTO MOJEIMUPOBAHUS OCECIPOBOIAHBIX CeTeH, HX
MPOTOKOJIOB ¥ KOMIIOHEHT;
- oOyyeHHe CTyACHTOB mpueMaM (opManbHOTO omnucaHusi paboTbl OECIpOBONHBIX ceTeH, HuX
MPO-TOKOJIOB M KOMIIOHEHT; BBIPAOOTKAa YMEHHUS BBIICNATH Hauboiee CyIIeCTBEHHbIE O0COOCHHOCTH
pa-00Thl COBpEMEHHBIX OCCHPOBOAHBIX CETEH, X MPOTOKOJIOB M KOMIIOHEHT C LIEJbI0 pa3paboTKH HX
MaTeMaTHYeCKUX Mopesel, 00eCleunBaoNMX MpueMiIeMble TOYHOCTb U PECYypCOEMKOCTh OLCHKH
MPOU3BOIUTEILHOCTH;
- OKa3aHWe KOHCYJIbTallud CTyIeHTaM B IPOBEIECHHMH COOCTBEHHBIX TEOPETHUYECKHX U
9KCIIEpUMEH-TAJIbHBIX UCCIICIOBAHUN TEIEKOMMYHHUKALMOHHBIX CETEH U CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

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

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl pelIeHUs
OCTaBJIICHHBIX 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  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

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

npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

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

00pabOTKy HAYYHO-TEXHUIECCKOH 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 Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun




[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATh:
- OCHOBHBbIE TOJXO/IbI K popMau3aiuu paboTbl COBPEMEHHBIX OSCIIPOBOIHBIX CETEH, X MTPOTOKOJIOB U
KOMITOHCHT;
- OCHOBHBIC MOHATHS U YTBEPKACHUS TCOPUHU OI[CHKH MPOU3BOIUTEIBHOCTH OSCIPOBOIHBIX CETEH;
- 0a30Bble MaTEMATHUYCCKUE MOJCIM COBPEMEHHBIX OCCIPOBOIHBIX CETEH, HX TMPOTOKOJIIOB H
KOMITOHEHT.

YMETh:
CTPOUTh MAaTEMAaTHYCCKHE MOJACIH (DYHKIIMOHUPOBAHUS OCCIPOBOIHBIX CETEH, YUWUTHIBAIOIIHE
0COOCHHOCTH COBPEMEHHBIX ITPOTOKOJIOB YPOBHS JIOCTYIIA K CPEZIC U MPOTOKOJIOB CETEBOTO YPOBHSI;
- TPUMCHITh MaTEMATHUYCCKHUM amnmapar pasjiMyHbBIX  paselioB TEOPUHM BEPOSTHOCTEH |
MaTeMaTHYECKOTO aHalu3a JUIs MOCTPOCHHS MaTeMaTHYeCKUX MOJIeieii OSCIpOBOIHBIX CeTell M HX
3¢ (HEKTUBHOTO pEIICHUS;
- NPUMEHITH COBPEMEHHBIC CHCTEMbl MMHTAIIMOHHOTO MOJICIIMPOBAHUS OCCIPOBOMHBIX CETEH, HX
MPOTOKOJIOB ¥ KOMITOHEHT JIJISl aHAJIM3a UX MPOU3BOJAUTEIILHOCTH U HAJISKHOCTH.

BJIAJICTh:

- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHK;
- HaBBIKAMH TOCTAaHOBKM Hay4YHO-HMCCIICJIOBATENBCKUX 3a7ad M aHAIUTHYECKOTO MOJICITHMPOBAHHS
HPOLIECCOB U SIBICHHUH B 00JaCTH IIUPOKOIIOIIOCHBIX OSCIIPOBOIHBIX CETEH.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Ananms 3¢ PEKTUBHOCTH MeTo/Ia
1 CIIy4JailHOrO JIOCTyNa K KaHaly B CETAX 6 15
Wi-Fi
Pa3zpaborka cucreM CcBS3M C IOMOIIBIO
2 MPOrPaMMHO-PEKOH(UTYPUPYEMOTO 6 15
paano
I[Ipuém u  mepegadya  aHaJOTOBBIX
3 CUTHAJIOB MeToJaMHu uupoBoit 6 15
00pabOTKN CUTHAIOB
4 Kozpl ¢ Manoi mIOTHOCTBEO IPOBEPOK 12 15
UccrnenoBanne MHOIOIIATOBBIX — CeTeH
5 . 6 15
Wi-Fi
Anamm3 3¢ deKkTHBHOCTH MeXaHU3MOB
6 MOJJICP’KKH KadecTBa OOCITYy)XKMBaHUS B 6 15
cersax Wi-Fi
7 HccnenoBanue mioTHeIX cereil Wi-Fi 6 15
] [IpakTukyMm 1o ocHOBaM (PU3NUECKOTO 12 15
ypoBHs IMpoBOI pagHoCBI3N
Nroro gacos 60 120




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 7 (Ocennuii)

1. Ananu3s 3 peKTUBHOCTH METOAA CIIy4alfHOTO AOCTyMa K KaHaly B ceTax Wi-Fi

Usmepenne mpomnyckHoli criocooHoctu cet Wi-Fi B pexkxume Haceimenus B cpene NS-3. AHanu3
spdpextuBHOCcTH MexaHm3dma RTS/CTS. HWccnemoBanue siBaeHHS HHTEP(EPEHLUH IPAMBIX
coenu-Henuit B Wi-Fi ¢ nomormpio NS-3.

2. Pa3paboTka cucTeM CBsI3H € IIOMOILBIO POrPaMMHO-PEKOH(PHUTYPHPYEMOTO PaaHo

Hcnonp3oBanue NporpaMMHUpyCeMbIX JIOTHYCCKUX HHTCTPAJIbHBIX CXCM JJI 06pa6OTKI/I CHUI'HaJIOB

Wi-Fi. DkcniepuMeHTallbHOE HM3yYeHHME BIHMSHUS HMHTEP()EpPEeHIMH Ha MPOU3BOIUTEIBHOCTh CeTeH
Wi-Fi.

3. Ilpuém u nepegada aHAIOTOBBIX CUTHAJIOB METOaMU LU (POBOI 00pabOTKH CUTHAIIOB

OcHOBBI 00pabOTKH, aHAIM3a U CUHTE3a CHUTHAJIOB, BKJIIOYas cuHTe3 HU(GPOBbIX GuibTpoB. [lpuém
curHana paauoBemiaredbHoro YKB-pammo. JlekomupoBaHue CTEpeopazHOCTHOIO — CHUTHAJIA,
BOCCTa-HOBJICHHE CcTepeocurHayia. B mpomecce OyayT BBINOJHEHBI MNPaKTHYECKas pealu3alus
IUQPOBBIX MEPEAUCKPETH3AUNN (JeIMMalMd W HHTEPHONANUM), (GUIBTPALUM M  METOAOB
aHAJIOrOBOM MOAY-JISIIMK U JEMOIYIISILIAH.

4. Kozpl ¢ Manol MIOTHOCTBIO IPOBEPOK

Bribop koja, mpuHAJIIEKAIETO 3aJaHHOMY aHcamOmo, ¢ momomsio anroputMoB PEG m ACE.
AHanmm3 cpenHell KOPPEKTUPYIOLIeH CIOCOOHOCTH aHCaMOds C TOMOIIBI0 METOIOB DBOIIOIHMU
IUIOTHOCTEH pacnpenenenuii. Peanuzanus nexonepoB SumProduct u Normalized MinSum.

Cemecrtp: 8 (Becennuit)

5. UccnenoBanue MHOromarossix cereit Wi-Fi

HccnenoBanme NpomycKHOW CIIOCOOHOCTH IIETIOYKH CTaHIUK ¢ moMoinbio NS-3. AHanu3 BIusHUS
mexanuzma RTS/CTS u pasMepa makeToB Ha IPOMYCKHYIO CHOCOOHOCTb. AHanmn3 3(¢GEeKTUBHOCTH
MPOTOKOJIa  yMOpPaBiE€HUS  COEAWHEHUSIMH ¢  nomompbio  NS-3.  OneHka  BepOATHOCTH
OTKPBITHUS/3aKPBITUSI COCAMHEHUN B 3aBHCHMOCTH OT CKOPOCTU JABIDKCHHS Y3J0B M IapaMeTpOB
MIPOTOKOJIA YIIPABJICHUS COCTUHEHHUSIMU.

6. AHanmu3 d3QEeKTHBHOCTH MEXaHU3MOB IOJJIEPKKH KauecTBa 00CIyKuBaHus B ceTsx Wi-Fi

Ananu3 >pPeKTUBHOCTH NEpeaayn BHACOMOTOKOB pealbHOTO BpeMeHH B cersix Wi-Fi B ycrmoBusx
OTKa30B KaHaja ¢ nomompto NS-3. MccienoBaHue pasjiMyHbIX IOJIUTUK YIPAaBICHUS OYEPEIbIO.
MeTtoavka OLIEHKM KadecTBa BHJICONOTOKA, BOCIPOM3BOAMMOrO Ha mnomydarene. MccienoBaHune
CTPYKTYpbl aJanTUBHBIX BHIEONOTOKOB (DASH-BHIEONOTOKOB), T'€HEPUPYEMBIX pEAIbHBIMU
cep-BUCaMH  BHAEO-TO-3ampocy. McciaenoBanue paboThl alrOpPUTMOB — aJalTaldd — KadyecTBa
BUJIEOIIOTO-KA IIPU Pa3JIMYHbIX COCTOSHUSX CETEBOI0 COEAMHEHUs (OTPaHUYEHUE CKOPOCTH 3arpy3KH,
cllydaii-Hble 3a/IeP>KKU U MIOTEPH MTAKETOB).

7. UccnenoBanue mIoTHLIX ceteil Wi-Fi




AHanu3 BIMSHUS MEXaHU3MOB YINPABJICHUS MOIIHOCTBIO MEPElayl U IMOPOTOM 3aHATOCTH Cpelbl Ha
MPOITYCKHYIO CIIOCOOHOCTh IUIOTHBIX ceTet Wi-Fi ¢ momomieto NS-3. Ananmu3 3¢ ¢eKkTuBHOCTH
Mexanuzma RTS/CTS B minoTHbIX cersix. MccnenoBaHue pasiMYHBIX METOJIOB  CHIIKCHHUS
uHTep(EepEeHIUH B IUIOTHBIX ceTsx Wi-Fi.

8. IlpakTKyM 10 OCHOBaM (pU3HUECKOTO YPOBHS HU(PPOBON PagroCBI3H

Cunres, niepenada u npuéM udpoBeix Moayisuuid. Jemomynsius. [lpuém cuMBOIIOB MOIysIiun €
MSTKUM pernitenneM. OCHOBBI METOJIOB CHHXPOHU3aIUH B Iu(poBoit cBs3u. [lepenadya nadopmanuu c
MTOMOIIBIO0 OJJHOYACTOTHOW Tepefadn ¢ dKkBanmuzanuedl B dactorHoit obmactu (SC-DFE). Ilepemaua
WHPOpPMAIIUK C TIOMOIIBI0 OPTOTOHAIBLHOTO YaCTOTHOTO pazieneHus no nomHecymmM (OFDM).
[IpumeHeHne MOMeX0yCTONYMBOTO KOANMPOBAHUS; UCTIPAaBIIeHUE ONTHOOK, BO3HUKIINX IPHU TIepeiaye.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIFTHMEAMHHBIM 000py10BaHHEM (IIPOCKTOP WU TNIa3MEHHAsT
MaHelb), TOCKOH, HOyTOyKoM. KOMIIBIOTEpHBIN KJlacc ¢ YCTAaHOBICHHOW CpeJiod MMHTAIMOHHOTO
moznenupoBanust Network Simulator 3.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):
1. Jloy A., Kensron B. Mmutanuonnoe mogenuposanue: [Tutep, 2004.
2. NS-3 Documentation. OnekTpoHHBIH pecypc: https://www.nsnam.org/documentation/
3. Yuebnsiit kypc LabVIEW. Dnexrponnstiii pecype: http://e-lib.kemtipp.ru/uploads/25/eteo156.pdf

JomnonHurenbHas aureparypa

®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIum):

1. Munenko A.A., bankos /[.B., Xopos E.M. IInanupoBanue KaHAJIBHBIX PECYPCOB JUIs1 MUHUMU3ALUU
3afiepkku npu nepenade nanHbX B ceTsix IEEE 802.11ax // COopHUK TpynoB KOHpEpEHINH
"Undopmaunonnsie Texnonoruu u Cucremsl (MTuC) 2017", Ya, Poccus, 14-18 centsiops 2017.

2. Kypees A.A., Jlerunkuiit M. A. Jlokanuzanus B moMenieHusix ¢ momonipio cereit Wi-Fi // CoopaHK
Tpynos koHpepeHunu "Mudopmanuonnsie Texnonoruun u Cucremsr (MTuC) 2017", Yda, Poccus,
14-18 cenTs16ps 2017.

3. Khorov E., Kiryanov A., Krotov A., Gallo P., Garlisi D., Tinnirello I. Joint Usage of Dynamic
Sensitivity Control and Time Division Multiple Access in Dense 802.11ax Networks Multiple Access
Communications: 9th International Workshop, MACOM 2016, Aalborg, Denmark, November 21-22,
2016, Proceedings. Pp. 57-71. Springer.

4. Ivanov A., Khorov E., Kuznetsov E., Lyakhov A. Mathematical Model of QoS-aware Multicast
Transmission via Periodic Reservations // In proc. of IEEE Wireless Communications and Networking
Conference (WCNC 2016), Doha, Qatar, 2016.

5. Kupbsuos A.T"., Xopos E.M. Wi-Fi: ueTBepTh Beka — 310 Tonbko Hauaino // MapopmKyprep-Casizb
— Ne3-4, C.60-63.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://standards.ieee.org/about/get/

https://www.nsnam.org/

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha naGopatopHbIX 3aHATHSAX UCIIOJIB3YIOTCS IEPCOHAIBHBIE KOMITBIOTEPBI M CIICIHAIN3UPOBAHHOE
nporpammuoe obecrnieuenune Network Simulator 3.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3ydYalOmMid AWCUUIUIMHY, IOJKEH, C OJHOHM CTOPOHBI, OBJAAETh OOILMMHU MOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynprare n3ydeHMs] QUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE IMOHSTHS W YTBEPXKACHHA
TEOPUH MAacCOBOTO OOCTY)KHBaHMS, TEOPUH CIy4YalHBIX IPOLIECCOB, COBPEMEHHBIC HAIpaBICHUS
Pa3BUTHSI TEOPUH BEPOATHOCTEM.

VYeneniHoe 0CcBoeHUE Kypca TpeOyeT HalpsKEHHON caMOCTOATENBHOM pa0oThl cTyleHTa. B mporpamme
Kypca OTBEIGHO MHUHHMAaJbHO HE0OXoquMoe BpeMsi nisi paboTbl CTyneHTa Haj TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

- YTEHUE U KOHCIIEKTUPOBaHUE PEKOMEHI0BaHHOM JINTEPaTyphl;

- mpopaboTKy y4yeOHOro Mmarepuana (10 KOHCIIEKTaM 3aHATHH, y4eOHOW M Hay4dHOW JHTEpaType),
[IOJTOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAUCHHbIE AJISI CaMOCTOSATEJIBHOIO W3yuY€HMsl, pelleHHE
3a1ay;

- IOATOTOBKA K U (HEepeHIUPOBAHHOMY 3aUETy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

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



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT
PaspaGorunkm:

A.A. Kypees, accuCTEeHT
A.A. beinoraes, acCUCTEHT



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,

MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
3314y, OLICHUBAET UX NPEUMYILECTBA U HEAOCTATKU

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS

IIOCTABJICHHBIX 3a1a4

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

MOCICACTBUSA BO3MOXHBIX BAPUAHTOB PCIICHUS 3aa49U

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

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

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
MPOU3BOIUTH KOJMUCCTBEHHBIC PACUETHI U OIICHKH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

npodeccuoHaIBHON 1S TeTbHOCTH
IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weromaMu Hay4HOTO IIOHMCKa

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

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

HUHTCJUICKTYAJIbHOTO aHalin3a I/IH(i)OpMaLII/II/I Inpu peuIcHUn

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

nHpopMaIun

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

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMITHIOTEPHBIMH CETSMHU C IENbI0 MONTYYeHHs, XpPAHeHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

METO/I0B b "
OTHOIIICHUS HCIOJIb3YEMBIX TIOHATHUN U Mozenen

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC

B pesynprare usyueHus IUCUMIUIMHBI «MOJENMPOBaHNE COBPEMEHHBIX CHCTEM CBSI3M» OOYyJaroUIMics

JIOJKEH

3HAThb:

- OCHOBHBIE TMOAXO/IBI K (popMau3auy paboTbl COBPEMEHHBIX OECIIPOBOIHBIX CETEH, NX MPOTOKOJIOB U
KOMIIOHEHT;

- OCHOBHBI€ MTOHATHUS ¥ YTBEPKACHUS TEOPUH OLICHKU MPOU3BOAUTEIBHOCTH OECIIPOBOIHBIX CETEH;

- 0a30BbIC MaTeMaTHYECKHE MOJENN COBPEMEHHBIX OECHpOBOIHBIX CeTell, MX IPOTOKOJIOB H
KOMITOHEHT.

yMeTh:

CTPOMTh MaTeMaTH4YecKue MoJean (YHKIMOHHPOBAHUS OECIIPOBOJHBIX CETEH, YYUTHIBAIOIINE
0COOCHHOCTH COBPEMEHHBIX ITPOTOKOJIOB YPOBHS JIOCTYIIA K CPEZE U MPOTOKOJIOB CETEBOTO YPOBHSI;

- TOpPUMEHATh MaTEeMaTHYeCKWH ammapar pasiM4HBIX pPa3elioB TEOPHUHM BEPOSTHOCTEH H
MaTeMaTHYeCKOTO aHajlu3a JUIs MOCTPOCHHS MaTeMaTHYeCKUX Mojeseld OeCIpOBOAHBIX CETeH M UX
3G HEKTUBHOTO PEIICHUS;

- NPUMEHATH COBPEMEHHBIC CHCTEMbl MMHUTAMOHHOTO MOJEIMPOBAHUS OECHPOBOMHBIX CETEH, MX
MPOTOKOJIOB M KOMIIOHEHT JJISl aHAJIM3a MX [TPOU3BOAUTEIBHOCTH U HAJIS)KHOCTH.

BJA€Th:

- HaBBIKOM OCBOCHHS OOJIBIIIOr0 00heMa I/IH(l)OpMaLII/II/I;
- HaBbIKaMH IIOCTAHOBKH HAY4YHO-HCCJICAOBATCIbCKUX 3alad W aHaAJIUTHYCCKOI0 MOACIUPOBAHUS
MmponecCoB U SIBJICHUM B 00J1aCTH HTUPOKOITOJIOCHBIX 6CCHpOB0)1HI>IX CETeH.

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



7 cemectp (OceHnuit):

1. Anamu3 s¢ddekTHBHOCTH MeToja CIy4allHOTO JOCTyna K kaHainy B cerax Wi-Fi. M3mepenue
NPOITyCKHO# criocoOnocTn cetn Wi-Fi B peknMme HAchIIICHUS B 3aBUCHMOCTH OT YHCJIA CTAaHIUH B
cpene NS-3. CpaBHeHHE pe3ylnbTaTOB UMHUTALMOHHOTO M AHAIMTUYECKOTO MOJAETHUPOBaHUSA. AHanu3
addexruBHOCTH Mexanm3ma RTS/CTS.

KoHTponbHEIE BONIPOCHI:
a. Kakum o0pa3om ocymiecTBisieTCsl H3MEPEHHUE MPOIYCKHOM CHOCOOHOCTH B SKCIIEpUMEHTE?
b. UYemy paBHO 3HaYCHHE MPOIYCKHOM CTOCOOHOCTH B CIydae OJHON CTaHLIUU?

C. HOCTpOI/ITB Fpa(i)I/IK 3aBUCHUMOCTH 4YHCJIa IIaKCTOB, JOCTABJICHHBIX Ha N-OM MOIEITKE nepecaaiu, B
3aBUCHUMOCTH OT YHCJIa CTAHIIUH. Kak OLICHHUTDH TY K€ 3aBUCUMOCTD aHAIIMTHYCCKU?

2. UccnenoBanne naTepdepeHiun coennueHnii B cetsx Wi-Fi B cpeae NS-3 Ha npumepe B3aUMHOTO
BIIMSIHUSI IPYT HA JpyTa Mapbl COSAMHEHUN. MI3MepeHue mpommyCKHO#M CmoCOOHOCTH 000MX COCAMHEHUI
B 3aBUCHMOCTH OT PACCTOSIHUSI MEXIY HHMHU B COHAIPAaBICHHOM U IPOTHBOHAIPABICHHOM CIIyYasiX.
AHamuTHYeCKasl OIIEHKA MPOMYCKHOW CIIOCOOHOCTH COCMHEHHI B CITydae, KOrja OIHO U3 COCAMHEHHI
HOJIHOCTBIO TIOJABJISIET Nepejaqy AaHHbIX [0 APYTOMY COCANHEHHIO.

KonTtponbHbIe BOIPOCHI:
a. Kak ompenensiorcs rpaHuIsl YBEpEHHOTO IpUeMa, IeTEeKTUPOBAHUS IIepeiaud ¥ HHTephepeHn?
b. Ilouemy npomyckHast CHOCOOHOCTh COEMHEHHI MEHSAETCS TOJIBKO IPH NEPeCceueHUN TpaHui’?

c. Ilouemy B cOHAIpaBIEHHOM CiIy4ae MPOMYCKHbIE CIIOCOOHOCTH COEIMHEHUI OTIINYAIOTCS, TOTAA KaK
B IIPOTHBOHAINPABICHHOM CIIy4ae OHU COBIAIA0T?

3. Ilons Tanya W anropuTMbl KOOUPOBAHHUS U AEKOJUPOBAHMS HEIBOMYHBIX LMKINYECKUX KOZOB.
Anroputmel  Topencreiina-Ilerepcona-Ilupnepa wu  EBknmma.  MMmuieMeHTanmuss — anropuTMOB
KOJMPOBAHUS U IEKOAUPOBAHUSL.

4. Bgenmenue B s3pk mporpamvupoBanus LabVIEW. 3naxkomcTBo ¢ Tumamu manHbix LabVIEW,
peanuzanusmu ukioB for, while, omeparopos if/else. Peanu3zarmus Mmexanu3ma CKOJIB3SMIETO CPEIHETO
Ha s361ke LabVIEW.

KoHTponbHEIE BONIPOCHL:

a. KakuMm 00pa3om npoucxoauT aBTOMaTHYECKOE pacnapajuieinBanue Berauciaennid B LabVIEW?
b. Kak moctpouts ckousb3siiiee cpeiHee ¢ IOMOIIBIO PErHCTPOB CABHUTa?

c. Kak peanuzoBars npou3BoibHOE 3HAYCHUE pa3Mepa OKHa?

5. MognenvpoBaHe MHOTOIYYE€BOTO PACIpPOCTPaHEHUs! uyepe3 (PUIBTPHl C KOHEYHOH HMITYIbCHOM
xapaktepuctuxoir. TDL monens pactipoctpanenus curaana. [loctpoenne peBepbeparopa Llpenepa.

KonTtponbHbIE BOIPOCHI:
a. Yro Takoe Low Pass, High Pass, Band Pass ¢puibTpbi?

b. Otnuuus GUIBTPOB ¢ OCCKOHEYHOW WMIYJILCHOW XapaKTEPUCTHKOW OT (WIBTpa ¢ KOHEYHOM
UMITYJIbCHOW XapaKTePUCTUKON?

c. Kax npoucxomut MmomenupoBanrue MHOTOTy4YeBOTo curHaa yepes tapped delay line (TDL) monens?

6. [Toctpoenne 1wmdpoBoro paguonepenartunika B cpene LabVIEW ¢ momomipio
MIPOrPaMMHO-OTIPEIEIIIEMOTO PaJIHO.

KonTtponbHbIe BOTIPOCHI:

a. Yro Takoe FM/AM wmonynsius?

b. Kak mpoucxoaut nepeHoc 4acToThl B IUPPOBOM paauo?
c. Uro Takoe I/Q paznoxxenue curnana?

8 cemectp (Becennuit):

1. Ilepemaga BHAEONOTOKOB peaJbHOTO BPEMEHH 10 OECIPOBOAHONW CETH B  YCIOBHAX
KpPaTKOBPEMEHHBIX YXYAUICHHH KauecTBa COCAMHEHHUS C TonydarensiMu B cperae NS-3. Metonuka
OLIEHKM KayecTBa BMJICOIIOTOKA, BOCIPOM3BOIMMOIO Ha Ionayuyarene. MccienoBaHue BIMSHUSA
JUINTEJIBHOCTH yXYIIICHUS KauecTBa KaHala Ha Ka4eCTBO BOCIIPOU3BEACHUSI.

KonTponbHbie BOpoCH:

a. B yem ormnmmune mexny I-, P- u B-kagpamu? MoxeT i1 B BUJICOIIOTOKE OTCYTCTBOBATH KaKOWU-IHOO
W3 3TUX TPeX TUIOB KaApoB?

b. Iouemy 3nauenne MSE Bo3pacraeT [uist 000MX ToTy4aTesei?

c. Ilouemy yBenuueHue uuciia IOBTOPHBIX IOINBITOK II€peAady HE I03BOJIAET YMEHBIIUTh 3HAYEHUE
MSE no nynesoro?



2. Anamn3 5((}EeKTUBHOCTH NPOTOKOJIA YIpaBieHUs coearHeHusiMH ¢ mnomomsio NS-3. Ouenka
BEPOSATHOCTH OTKPBITHS/3aKPBITUS COCTUHEHHH B 3aBUCHUMOCTH OT CKOPOCTH JBHKEHHS Y3JIOB H
apaMeTpoB MPOTOKOJIA YIIPABICHUS COCTUHEHUIMHU.

KOHTpOHBHBIe BOIIPOCHI:
a. B uewm 3akimrogarorcs KpUTCPUU HAJICKHOCTHU, OIICPATUBHOCTU U CcTaOMIBLHOCTH?

b. Kak mnpoBepuTh aHaIUTHYECKH BBINIOJIHEHHWE KPUTEPUEB NPU ONpPEACNEHHBIX Iapamerpax
IIPOTOKOJIA YIIPAaBJICHUS] COEAUHEHUSAMU?

[louemy c yBenMuUEHHMEM CKOPOCTH Y3JIOB BO3pacTaeT [0js IOTEPSHHBIX I1aKeTOB IIpU Iepejaye
MOTOKOB JTaHHBIX?

3a KaXa0¢€ 3aIlaHUC CTYACHT MOJIYy4acT OLCHKY B COOTBCTCTBHU C Ta6J'IPII.ICI>i KpUTCpUA OLICHHUBAHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepedyeHb KOHTPOJILHBIX BOIIPOCOB [UIsl cauu Ju((hepeHIIPOBAHHOIO 3a4eTa:
1. Anamu3 a¢pdexruBroctr mexanuzma RTS/CTS.

2. ANropuTMbI IO CO3/1aHHUIO KOHEYHBIX mojiei Iamya: Tabnuna ciaokeHus, yMHOKEHHS, BBIYUCIICHHS
00paTHBIX AIIEMEHTOB TOJIS.

. IlocTpoeHne MUHUMABHBIX MHOTOUJICHOB.
. Hoctpoenue xogoB BUX n Puga-ConomoHna.
. ANTOpPUTMBI KOMUPOBAHUS YMHOXKCHHEM Ha TIOPOXKIAIOIINI MHOTOUJICH.

3

4

5

6. AnropuTMbl KonupoBaHus 11 kofoB Puna-ConomoHna.

7. AnroputmMm 'opeHcrelina-Ilerepcona-Iupnepa n EBknuna.
8

OCHOBEI O6pa60TKI/I, aHalln3a W CHHTC3a CHIHAJIOB, BKJIHOYAas CHHTC3 I_II/I(l)pOBBIX (I)I/IJ'ILTpOB.
HCKOI[I/IPOBaHI/Ie CTECPCOPA3HOCTHOI'O CUTHAaJIa, BOCCTAHOBJICHHUEC CTCPCOCUTHAJIA.

9. JlexogupoBanue nmu(poBbIX HHPOPMAIIMOHHBIX COOOIICHNH BEIIATEILHOTO PAJIHO.

10. Ananmu3 Biustaust Mexanuzma RTS/CTS u pa3mepa makeToB Ha MPOIMYCKHYIO CIOCOOHOCTh. AHaIN3
3¢ PEKTUBHOCTH MPOTOKOJIA YIPABICHUS COCAMHEHUSIMH ¢ ToMoIIbI0 NS-3.

11. Onenka BEpOSTHOCTH OTKPBITUS/3aKPHITUSI COCAMHEHUI B 3aBUCUMOCTU OT CKOPOCTH ABHKCHHS
y3J10B U [1apaMETPOB IIPOTOKOIIA YIIPABIECHUS COSIUHEHUSIMH.

12. Ananu3 >3pQPeKTUBHOCTH Mepeadrl BUACONOTOKOB pealbHOTO BpeMeHH B ceTax Wi-Fi B ycnoBusax
OTKa30B KaHajia ¢ moMomsio NS-3.

13. MGTOI[I/IKH OIICHKH Ka4€CTBa BUACOIIOTOKA, BOCIIPOU3BOANMOI0O Ha IMOJIy4aTclic.

14. Anamu3 >QQPeKTUBHOCTH Tepenaddl alanTUBHBIX BUIeonoTokKOB (DASH-BHIEONOTOKOB) B CeTAX
Wi-Fi ¢ momompro NS-3.

15. AHanu3 BIUSIHUS MEXaHU3MOB YIIPABJIECHUS MOITHOCTBIO NIEPEAAUN U TOPOTOM 3aHATOCTH CpPebl Ha
MPOMYCKHYIO CIOCOOHOCTD TIIOTHBIX ceTeld Wi-Fi ¢ momomipio NS-3.

16. Anamm3z apdexrtunoctr mexanuzma RTS/CTS B IIOTHBIX ceTsX.

17. ITlpuém CHMBOJIOB MOIYJISILIUHN C MSATKUM PELICHUEM.

18. OCHOBBI METOZIOB CHHXPOHU3AIINN B ITU(POBOH CBS3H.

19. ITlepenaua wHpOpPMAIMK C MTOMOIIBI0 OJHOYACTOTHOW MEpe/laud C SKBaJIM3aIMell B 4acTOTHOM
obnactu (SC-DFE).

20. Tlepenaua wHPOpPMAMK C TTOMOIIHIO OPTOTOHAIBHOTO YACTOTHOTO PAa3JeNICHUs IO TMOIHECYITIM
(OFDM).

21. IlpumeHeHHE TIOMEXOYCTOWYMBOTO KOIWPOBAHMS, HCIPABICHUE OIMUOOK, BO3HUKIINX IPU
nepenaye.

Kpurepun onennBanus

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

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 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 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

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

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0y4deHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy omHOKu B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM II0CIEeOBAaTENbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OueHka HeyqoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl Y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

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

JuddepeHnmpoBanHbiii 3a4€T MPOBOMUTCS B YCTHOM ¢opme. Ha 3auere oOcyxaaroTcst pes3yiabTaThl
BBI-TIOJIHEHHS JTA0OPAaTOPHBIX PadOT M JOMAIIHUX 3aaHuil. VIToroBas OlEHKa BBICTAaBISICTCS TOCIE
c/1avd BCEX JTa0OpaTopHBIX paboT U IOMAITHHUX 33/ IaHUH.

Bo Bpemss mpoBenenus auddepeHnupoBaHHOro 3adéra OoOydaromIecss MOTYT TIOJb30BaThCS
POrpaMMOM TUCHIUIUTUHEI, @ TAKXKE CIIPABOYHOMN JINTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



