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ABSTRACT

Master’s degree in 11.04.02 Info-communication technology and
communication systems

Master’s Program “Radio communication system and access”

Course title: Methods for modeling and optimization

Variable part of Blockl, 3 credits

Instructor: Petrosyants V.V.

At the beginning of the course a student should be able to: the ability to
have the skills of independent work on the computer and computer networks carry
out computer modeling of devices, systems and processes with the use of universal
packages of application software.

Learning outcomes:

PC-4 Able to organize and conduct experimental tests in order to assess and
improve the quality of provided communication services, compliance with the
requirements of technical regulations, international and national standards and
other regulatory documents

PC-5 It is capable of organizing the operation of equipment, taking
measurements, verifying the quality of work, carrying out repair, prophylactic and
repair work on infocommunication equipment

Course description: Total labor discipline development is 3 credits, 108 hours.

The curriculum provides lectures (12 hours), practical training (12 hours), work (12
hours), independent work of the student (72 hours). Discipline is implemented on
second-year master's in the 3 semester.

Contents covers the following issues: the study of methods of construction and
analysis of process models the transmission of analog and digital data over a radio
channel under different conditions of propagation, evaluation of the quality of
information transfer and bandwidth, advanced wireless systems for compliance with
the specifications of regulations, including, with the use of modern CAD.

Discipline "Methods of modeling and optimization™ logically related to other
disciplines. Assumes knowledge of the general sections of higher mathematics,
physics. For the successful development of the discipline, students should be
familiar with the basic terms and methods of building communication systems and
networks, basic transmission of digital signals over the air, taking into account the

influence of the properties of the medium of propagation, internal and external



interference, the basics of metrology and standardization of information and

communication systems, structure and capabilities of modern computer-aided

modeling of information and communication systems.

Main course literature:

1.

Kutuzov, O.l. Modeling systems. Methods and models of accelerated
simulation in the problems of telecommunication and transport networks
[Electronic resource]: studies. manual / O.l. Kutuzov. - Electron. Dat. -
St.  Petersburg: Lan, 2018. - 132 p. - Access mode:
https://e.lanbook.com/book/1072742

Yurchuk, S.Yu. Methods of mathematical modeling [Electronic resource]:
a tutorial / S.Yu. Yurchuk. - Electron. Dan. - Moscow: MISIS, 2018. - 96
p. - Access mode: https://e.lanbook.com/book/108036

Kochegurova, E.A. Theory and methods of optimization [Electronic
resource]: a tutorial / E.A. Kochegurov. - Electron. Dan. - Tomsk: TPU,
2013. - 134 p. - Access mode: https://e.lanbook.com/book/451424

Vasiliev, F.P. Optimization methods. Kn.2 [Electronic resource]: a
tutorial / F.P. Vasiliev. - Electron. Dan. - Moscow: ICNMO, 2011. - 434
p. - Access mode: https://e.lanbook.com/book/9305

Form of final knowledge control: fail exam.


https://e.lanbook.com/book/1072742
https://e.lanbook.com/book/108036
https://e.lanbook.com/book/451424
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AHHOTAIUA

JlucuuIuinHa npeIHa3HayeHa Jjis MaructpoB Harpasienus 11.04.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CPEACTBA CBI3W» IO TPODHITIO
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U». TPYyI0EMKOCTh
qucuuIuInHbL 3 3.€. (108 yacoB). YueOHBIM MJIaHOM IPEyCMOTPEHBI JIeKIuu (12
4acoB), T1abopaTopHbie padoThl (12 gacoB), mpakTuyeckue 3aHsITHSA (12 9acoB),
caMocTosiTeNIbHas paboTa cTyaeHTa (72 yaca). JluciumnianHa peanusyercs Ha 2
Kypce MarucTpaTyphl B 3 cemecTpe.

Hucrummaa « MeToapl MOISTUPOBAHUS M OTITUMH3AITAN JIOTHICCKH U
coJiep KaTelIbHO CBA3aHa C IPYTUMH JucuuiuHamu. [Ipennonaraercs 3HaHue
o0IMX pa3/esoB BRICIICH MaTeMaTHKH, GU3UKH. J{JIs yCTIEITHOTO OCBOCHUS
JUCIUTUIMHBI 00yYaromeMycs 10KHbI ObITh U3BECTHBI OCHOBHBIE MOJIOKEHUS U
METO/Ibl TOCTPOEHUSI NH(HOKOMMYHUKAIIMOHHBIX CUCTEM U CETEH, OCHOBBI
nepeaaur Mu@POBBIX CUTHAIOB IO PaIMOKAHATTY C YIETOM BIIMSHHSI CBOWCTB
CpeIlbl pacIipOCTPAaHEHHUS, BHYTPEHHUX U BHEIITHUX TIOMEX, OCHOBBI METPOJIOTUU U
CTaHAapTHU3AMN B THHOKOMMYHHUKAIIMOHHBIX CHCTEMax, COCTaB U BO3MOKHOCTH
COBPEMEHHBIX CPEJICTB aBTOMATH3UPOBAHHOT'O MOICITMPOBAHNS HH(POKOMMYHHKA-
IIUOHHBIX CHUCTEM.

ConeprxaHnue TUCITUTIIMHBI OXBATHIBACT CIICTYIOIIHI KPYT BOIIPOCOB:
U3Y4YEHHUE METOJIOB MTOCTPOSHUS U UCCIIEIOBAHMSI MOJIEJICH MPOIECCOB MEpeiaun
aHAJIOTOBOW M U (POBOI MHGOPMAIIHH TT0 PATUOKAHATY IPU PA3TUIHBIX
YCIIOBHSIX PaCIpOCTpPaHEHUS CUTHAJIA, OIICHKA KauyecTBa repeaadn nHpopMaliy u
MPOITYCKHON CITIOCOOHOCTH COBPEMEHHBIX CHCTEM OECIIPOBOIHOM CBSI3U HA
COOTBETCTBHEC CIICIM(PUKAIMIM HOPMATUBHBIX IOKYMEHTOB, B TOM YHUCIIE, C
UCIIOJIb30BaHuEM cpeacTB coBpeMeHHbIX CAIIP.

Heabto ocBoenus aucuuianabl MMO sBisieTcs: U3y4eHHUe METOJI0B
MOCTPOCHUS MOJICIICH CXEM U TIPOIIECCOB TIEPeIaun aHAIOTOBOM U U(PPOBOI
uH(pOpMAIUHU 10 pagoKaHATY U UX ONTHMU3AIUH.

3agaum:



e MeTonbl MOAENUPOBAHUSA

e MeTOabl ONTUMHU3AINHT

. SHCKTPOHHLIC IMTaKCTHI IIPUKJIATHBIX ITPOTrpaMM

I[J'I}I YCIICITHOI'0 HM3Yy4YCHUSA JUCHHIIIMHBI ((I/IBMCpI/ITeJILHO-BBI‘-II/ICJ'H/ITGJ'H)HBIC

KOMITJIEKCHD» Y 00yJaronuXxcs JOIHKHBI OBITh CPOPMUPOBAHBI CIICAYIOIIHE MPe/IBa-

PHUTCIIBHBIC KOMIICTCHIINN:

cnocobeH pa3pabarbiBaTh M NPUMEHATH  CIIEHUATHN3UPOBAHHOE
NpOrpaMMHO-MaTeMaTndeckoe  oOecrieueHne ISl TPOBEICHUS
UCCIIC/IOBAHUI W PEHMICHHH MPOEKTHO-KOHCTPYKTOPCKUX ¥ HAy4YHO-
uccienoBarenbckux 3aaad (OI1K-4);

CIIOCOOCH  CaMOCTOSATEIBHO  BBINOJHITH  DKCICPUMEHTAIBHEIC
UCCIICIOBAHMST  JUIsI  pEIICHUS  HAyYHO-HCCIEeNOBATEIbCKHX U
NPOM3BOJICTBEHHBIX  33J1ad €  HCIOJB30BAaHMEM  COBPEMEHHOMN
anmapaTtypsl 1 MeTo10B uccaenoBanus (I11K-2).

B pe3ynbrare nuzydeHus 1aHHOM IUCUUILIMHBI Y 00y4Yaromuxcs GOpMHUPYIOTCS

cleayroIme mpodeccuoHaaIbHbIe KOMIICTEHIIUN:

Kon u Jtanbl GOpMHPOBAHUA KOMIIETEHIMHU
(opmyimposka
KOMIICTCHIIUU

MeTobpl UMUTAITMOHHOTO MOJICITUPOBAHMUS

1IK-4 KaHaJIOB CBS3U, MOJCIH 0a30BBIX KOMIIOHEHT
Crocoben 3 (G YHKIIMOHATBHBIX MOJIEIeH KaHAIOB CBS3H,

Eggilzﬁlﬁma“ 1 et MOJIEJIA KOMITOHEHT, PEeaTU3YIONIUX BHEITHUE
JCIIEPHMEHTABHBIS BO3JICHCTBHSI C YICTOM BIIUSHUSI pEaTbHOM
WCTIBITAHMS C [ETTBIO CpEAbI pacIIpOCTPaHCHUA
OICHKHU U YIIYUIICHUA
KadecTBa
MpeaOCTABIACMBIX
YCIyr CBs3H,
COOTBETCTBUA
- T— PazpabaTeiBaTh MOJIeIM 0a30BBIX OJIOKOB
TeXHIIECKHX KaHAJIOB TIepeIaur CUTHAJIOB, TTPOBOIUTH
PErJIaMeHTOB, OIICHKY OWTOBOM ¥ IMaKETHOM OIIMOKHU B
MEXyHapOIHBIX 1 Vaeer KaHaJIe PacIpOCTPAHCHHS CUTHAJIA,
HallMOHATILHBIX OIICHUBATh BIUSHUE PA3JIMYHBIX (PAKTOPOB
EEZIE;TPHT;;?XHHHX (MHOTOJIy4€BOCTh, 3aMUPaHUS,
[IOKYMEHTOB JIOTITIJIEPOBCKUE B(P(beETBI U JIp.) Ha OCHOBE

MMOCTPOCHHBIX MOJIEICH




MeToaukon NOCTPOCHUS MOAETIEH
paZMOKaHAJIOB JJIsl Pa3JIMYHBIX CTAHJAPTOB
OeCpOBOIHOM CBSI3HM, METOIAMU U
CpeICTBaMM aHAJIN3a OI[EHKU Kaue€CTBEHHBIX
MoKa3aTeJiel CUCTEMbI CBS3H Ha
(yHKIHOHAJIBHOM YPOBHE

Bnaneer

MeToauKy OLEHKH IIOMEXOYCTOMUYUBOCTH U
MIPOMYCKHOM CITOCOOHOCTH KaHaJla CBSI3H,
METOJMKY ITOCTPOCHUS MOJIEJIEN
3Haer MH(POKOMMYHHUKAITMOHHBIX CUCTEM C
K5 Pa3JIMUYHBIMU CTIOCO0AMU pa3/ICJICHUS
Crocoben K KaHaJIoB, BO3MOKHOCTU cOBpeMeHHBIX CAIIP
OpraHu3aiuu B 00J1acTH I/IH(l)OKOMMyHI/IKaL[I/IOHHBIX CUCTEM
IKCIUTyaTaluH
o0opynoBaHus,
IPOBE/ICHHIO
U3MEpEHHH, IPOBEPKE
KayecTBa padOTHI,

IIPpOBCACHUIO

PEMOHTHO™ OnTUMHU3HPOBATH CTPYKTYPY U IIapaMETPBI
NPpOPUIAKTUYECKHUX U

DPEMOHTHO- Vateer CUCTEMBI CBSI3U C YYETOM PEABHBIX
BOCCTAHOBHTEIIbHbIX IapamMeTpoB KaHaJla pacIpOCTPAaHEHUs C
pabor ucrnons3oBanueM cpeacts CAIIP
MH(POKOMMYHUKAITMOH

HOTO 000pYyI0BaHUS

Mertonamu oNTUMHU3ALUU XapPaKTEPUCTUK
KaHaJIOB CBS3U C YYETOM CTaHJAAPTOB U
HOPMATHUBHBIX JOKYMEHTOB B 00J1acTH
MH(POKOMMYHUKAIITMOHHBIX CUCTEM

Bnaneer

Jlnst hopMupoBaHUs BBINICYKAa3aHHBIX KOMITIETCHIIMN B paMKax JUCITUTIIMHBI
«MeTtoapl MOAENUPOBAHUS U ONTUMHU3ALMNY MPUMEHSIOTCS CIEAYIOIIUE METOIBI
WHTEPAKTUBHOTO OOYUCHUS: «OUCHYM HA 3AHAMUUY.



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. MonenupoBanue npu NPOEKTUPOBAHUM CETEH CBA3U U MPOTOKOJIOB
(4 vac.)

Tema 1. [Togxoasl K HCCIIEAOBAHUIO CJIOKHBIX cHcTeM (2 dac.)

Knaccuduxanus mogeneii. Moaenu ceteit CBA3U: HaTypaibHbIE MOJIEIH;
uH(popMaImorHbie Moaen. PopMaTbHOE ONMMCAHUE CETH TTPH KOMITBIOTEPHOM
MOJEIUPOBAHUHU.

Tewma 2. BeraucnuresapHas ceTh Kak CHCTEMa MacCOBOTO 0OCTyXuBaHHs. (2
4ac.)

TuIbI MIOTOKOBBIX CUCTEM; CUCTEMBI C OUEPEASIMU; OCHOBHBIE XapAKTEPUCTUKH
CUCTEM MAacCOBOIO OOCHY)KMBaHHUSI; TapaMeTpbl OJIHOCEPBEPHON CHUCTEMBI,
MYJIbTUCEPBEPHASI CUCTEMA; IPUMEP pacyeTa MapaMeTpOB CETH.

Pa3nen 2. Ontumusanus cereii cBsasu (6 yac.)

Tema 3. [lonsTue onTUMHU3aLKK ceTeil cBI3u. (2 vac.)

3amaun ontumu3anuu. Komrieke nmpo0iemM onTUMH3aliy CeTel CBA3U:
MHOTOYPOBHEBAsi MOJIEIb ONTUMHU3AIUU CTPYKTYPBI, TPOOJIEMbl ONTUMHU3ALIUN
(GYyHKUIMOHUPOBAHUS U MPoOJIeMbl BEIOOpa MPOrpaMM Co3/1aHus (MOJAEPHU3AIIIH)
CETEH.

Tema 4. Mertoapl pelieHds ONTUMU3ALMOHHBIX 3a1a4. (2 yac.)

MaremaTnyeckasi MOJI€NIb CUCTEMBI: 33/1auya ONTUMH3ALUHN CUCTEMBI
MacCOBOT'0 Ha3HAYCHMS, 3a/1aua ONTUMH3ALUA CUCTEMbI YHUKAJILHOTO HA3HAUCHHS.

Tema 5 . Cuctemsl cBs3U ¢ oTKazaMu. OJTHOKaHaIbHBIE TPAKTHI. (2 Yac.)

Paznen 3. ImuranmonHoe moaenupoBanue (2 vac.)

Tema 6. [Tapagurma u MeTOAbl UMUTAIIMOHHOTO MOJIETUpOBaHus. (2 Jac.)

[lapagurMa WMUTAIMOHHOTO MOJAENUpoBaHUs. J[uCKpeTHO-COOBITHITHOE
MoaenupoBanue. CucrteMHass JUHAMHUKA. ATEHTHOE MOJAEIHPOBAHUE. YPOBHU

abcTpakuuu npu paspadboTke mozeneil. MoienbHOe BpeMms.



1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

IpakTnyeckne 3ansaTusa (12 yac.)

3ansTue 1. [TakeThl MOAETUPOBAHUSI CeTeil CBSI3H U MPOTOK0JIOB. (2 yac.)

1. Cdepa npuMeHeHus MPOTPaMMHBIX CPEACTB MoaenupoBanus. Kpurepuu

BBIOOpA CHCTEMBI MOJIeTUpoBanus ceTr (1 gac.)

2. OyHKIIMOHATBHBIE BO3MOXKHOCTH, KOMIIOHEHTBI MOJIeJIEH, pe3yIbTaThI
moaenupoBanusi: OPNET — yHuBepcaibHOE CpesicTBO MPOSKTUPOBAHUSI CETH;
nakeT UMUTAIIMOHHOTO MojenupoBanus NS2 nist BiccieaoBaTeIbCKUX MPOEKTOB;
HakeT UMUTAIIMOHHOTO MozeaupoBanus Anilogic mis moaenupoBaHus
npotokojioB 1 CMO (1 gac.).

3ansTue 2. MoaeaupoBaHue ceTed CBA3M U IPOTOKOJIOB €
HCIOJIb30BAHHEM CNENHAJTU3UPOBAHHBIX MAKETOB MPOrPAMMHOI0

odecreuenns. (4 yac.)
3. Kimaccudukanus xapakTepucTUK poekTa cBsi3u. (1 vac.).

4. bazoBble S5KOHOMUYECKHE Moka3arenu. [loka3aTenu kayecTBa

obcnyxuBanus (Q0S). [Tokazarenu HaxexHoctn (kuBydectn) (1 gac.).

5. ITokazarenu npousBoAUTENLHOCTH. [ToKazaTenu yTuin3auu KaHaoB.
XapaKTEpUCTUKH UCIIOJIb3YEMBIX BHEIIHUX CETEU. MeTOIbl OLIEHKHU
XapaKTEPUCTHK ceTH. (2 yac.).

3ansTue 3 . MeToabl ONTHMH3AIUM ceTel cBs3H (4 yac.)

6. MaremaTuueckasi MOJIE/Ib CUCTEMBI: 3a/1a4a ONTUMHU3AINMU CUCTEMBbI
MaccoBoro HasHaueHwus. (1 gac.).

7. MaremaTrueckasi MOJIEJIb CUCTEMBI: 3a/1a4a ONTUMHU3AIMU CUCTEMBbI

YHUKaJIbHOTO Ha3zHaueHwust (1 4ac.).



8. OHOKaHaJIbHBIE TPAKTHI: METO/ PEIICHHS ONTUMHU3AIMOHHON 3a1auu. (2
gac.).

3ansitue 4 . Pa3padoTka HMHTAIMOHHBIX Mojeneii (2 gac.)

9. PazpaboTka UMUTAIIMOHHOM MO/IENTH a0CTPAKTHOT'O TPAHCIIOPTHOTO
npoTokoJia. (2 gaca).

JlaGopaTopHubie pa6oThl (12 yac. u3 Hux MAO «/Iuckyccusi» 4 yac.)

Jlabopatopuass padora Nel. Pa3paborka mnpocteiliieil cetu CBSI3M  C
UCIIOJIb30BaHUEM TIaKeTa MMHTAMOHHOTO MojenupoBanus NS2. (4 gac. w3 HEHX
MAO «Jluckyccus» 4 4ac) (popma akmueno2o 06yueHus, aHAI02UMHASL OUCKYCCUL,
HO HOCsAWe20 Cy2yO0 MexXHUYeCKuUll acnekm 00CyHcOeHUs).

JlabGopaTopHnasi padora Ne2. PazpaboTtka npocreifiieit cetn maciirtada opuca
C HCIIOJIb30BAaHUEM nakerTa UMUTALUOHHOTO MOJICTTUPOBAHUS
OpentGuruAcademicEdition 9.1. (4 gac.)

JlaGopaTopnasi pa6ora Ne3. PazpaboTka IUCKPETHO-COOBITUHHON MoOJeIn
IPOTOKOJIA C UCIIOJIb30BAHUEM MTaKeTa UMUTAIIMOHHOTO MojieupoBanust AnyLogic.

(4 gac.)

I1l. YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSATEILHON paboTHI
o0yYaroImuxcss Mo JAUCHUIUIMHE «METOoAbl MOJCIMPOBAHUS M ONTUMHU3AIIUNY
npezcrapieHo B [Ipuwiokenuu 1 u BKIItoyaeT B ceOs:

IUTaH-TPa(UK BITIOJHCHHUS CAMOCTOSITEIILHOW paOOTHI 10 JUCIUIIINHE, B TOM
YHCJIC TPUMEPHBIC HOPMbI BDEMEHHU Ha BBITIOJHECHHUE 110 KAXKIOMY 3aJIaHUIO;

XapaKTEepUCTHKA 3aaHUM JUII CaMOCTOSTEIBHOW PabOThl OOydYalOMMXCS U
METOAMYECKUE PEKOMEHIAIINY TI0 X BBITOIHEHHIO;

TpeOOBaHUS K  TPEACTaBICHUIO W O(QOPMIICHHIO  pe3yJbTaToOB
CaMOCTOSITENIHOM paboThI;

KPpUTCPHUH OLICHKH BBIITIOJIHCHUS CaMOCTOSITEJIbHOM pa6OTI>I.



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne KoHnTtponmpyemslie Koppb! 1 aTamns: OneHouHble CpeaCTBa
/11 pas3aensl / TeMbl (hopMupoBaHHUs TEKYIIHHA MPOMEKYTOUHAs
JUCITATITUHBI KOMITIETCHIUH KOHTPOJIb aTTecTanus
1 MonenupoBanue npu | [1K-4 3HAET MOJIEIIN YO-1 3auer

MIPOCKTUPOBAHUH
ceTen CBSI3U u
MIPOTOKOJIOB

0a30BBIX
KOMITOHEHT
(hyHKIIMOHATIbH
BIX MoOJeIIei
KaHaJIOB CBS3HU,
MOJCIIHN
KOMIIOHEHT,
peanu3yrmux
BHEIITHHE
BO3JIEMCTBHUS C
Y4€TOM BIIUSHUS
pETBHOU Cpeb
pacnpocTpaHeH
Hsl,

Bompocsr: 1-4
(mpunoxxeHue
2)

Bompocsr: 1-5
(mpunioxenue 2)

yMeeT
pa3pabaTbIBaTh

MOJIETU
0a30BBIX OJIOKOB
KaHaJIoB
neperavyn
CUTHAJIOB,
MIPOBOIUTH
OIICHKY OUTOBOM
M TTIaKEeTHOM
OIINOKHU B
KaHaJje
pacmpocTpaHeH
HsI CUTHAJIA,
OIICHUBATh
BIIMSIHUE
Pa3TMIHBIX
(dakTopoB
(MHOTOTTy4€BOCT
b, 3aMUpaHUS,
JIOTITIJIEPOBCKHE

3¢ deKTHI U 1p.)

YO-1
Bomnpocsr: 5-9
(mpuiiokeHue
2)

3auer
Bomnpocsr: 6-9
(mpumnoxenue 2)

BJIaJIEET
METOIUKON

VO-1

3auer
Bomnpocsr: 10-12




MMOCTPOCHHUS
MozAeaeHu
paroOKaHaJIOB
JUTSL Pa3TMYHBIX
CTaHJIapTOB
OecTpOBOHOM
CBSI3H,
METOJIaMH 1
CpeacTBaMu
aHajM3a OLCHKHU
KauyeCTBEHHBIX
mokasarelei
CHCTEMBI CBSI3U
Ha

(G YHKIIMOHATIEHO
M YpPOBHE

Bomnpocsr: 10-
13
(mpunoxeHue

2)

(mpunioxxenue 2)

Onrtumusanusa cerei
CBSI3U

I1K-5

3HAET METOJUKY
OLICHKHU
IIOMEXO0YCTONYH
BOCTU U
MIPOMYCKHOU
CIIOCOOHOCTH
KaHaJa CBs3H,
METOAMKY
MOCTPOCHHUS
MoJelIen
MH()OKOMMYHHUK
AIIMOHHBIX
CHCTEM C
pa3IUYHBIMU
criocobamu
paszeneHus
KaHaJIOB,
BO3MOKHOCTH
COBPEMEHHBIX
CAIIP B
obnacTtu
MH(POKOMMYHUK
aIlMOHHBIX
cHcTeM

vVO-1
Bomnpocksr:
17

(mpunoxxeHue
2)

14-

3ayer
Bomnpocsr: 13-15
(npunoxenue 2)

yM€eT Ha
OCHOBE
MOCTPOEHHBIX
MOJICNCH,
OHTI/IMI/IBI/IpOBaT

YO-1
Bonpocksr:
21

(mpunoxeHue
2)

18-

3auer
Bomnpocsr: 16-18
(mpunoxxeHue 2)




b CTPYKTYpY H
apaMmeTpbl

CUCTCMBI CBA3U

C y4eToM
peabHbIX
napaMeTpoB
KaHaa
pacrpocTpaHeH
usi C
UCTIOJIH30BaHUE
M CpEJICTB
CAIIP
BJIajgeeT VO-1 3auer
MeTOoAaMHu Bompocer:  22- | Bonpocsr: 19-21
ONITUMU3AINH 26 (mpuntoxkeHue 2)
XapaKTepUCTHK | (TIPUIIOKEHUE
KaHaJIOB CBSI3U C | 2)
y4eTOM
CTaHJApTOB U
HOPMAaTHUBHBIX
JIOKYMCHTOB B
obrnactu
MH(POKOMMYHUK
AITMOHHBIX
CHCTEM
Nmurtanmnonnoe [IK-5 | 3HaeT MeTosl VO-1 3auer
MOJIETUPOBaHUE UMUTAIMOHHOTO | Bompocer: 27- | Bonpocsr: 22-24
MozaenupoBanus | 31 (mpumnoxenue 2)
(mpuiiokeHue
2)
yMmeeT YO-1 3auer
pa3pabarbiBate | Bompocer: 32- | Bompocsr: 25-27
WMUTAIMOHHbBIE | 36 (mpunoxxenue 2)
MOJIENN (mpunoxxeHue
0a30BbIX OJIOKOB | 2)
KaHaJIoB
nepeaavu
CUTHAJIOB
BJIAJIEET VO-1 3aueTr
METOIMKON Bomnpocer:  37- | Borpocsr: 28-30
ITOCTPOEHUS 41 (mpumnoxenue 2)
MMUTAIMOHHBIX | (IPHUIIOKEHHE
MoJeIen 2)




TurnoBble KOHTPOJBHBIE 3a/IaHUS, METOJUYECKUE MAaTEPUAIIbl, ONPECTSIOINE
MPOLIETypbl OLIEHUBAHUS 3HAHUM, YMEHHI U HABBIKOB U (UJIM) OTIBITA ICSITEIbHOCTH,
a Tak)Ke KpUTEPUU U TOKa3aTesld, HEOOXOAMMBIC ISl OICHKUA 3HAHUM, YMEHH,
HABBIKOB M XapaKTEpU3YIOIIHUE 3Tarbl (OPMUPOBAHUS KOMIIETEHIIMUA B Tpoliecce
OCBOEHUS 00pa30BaTEIbHON MPOrPAMMBI, MpeIcTaBieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEparypa
(onexmponnwvie u neuammvie uz0anus)

1. Kyry3o0s, O.1. MonenupoBanue cucteM. MeTo bl 1 MOJIEIN YCKOPEHHON
MMUTAIMU B 33Jladyax TEJICKOMMYHUKAIIMOHHBIX U TPAHCIIOPTHBIX CETeH
[DnexTpoHHBIN pecypc] : yued. nmocooue / O.U. Kyty3oB. — DaekTpoH.
naH. — Cankr-IletepOypr : Jlanp, 2018. — 132 c. — Pexum gocryna:
https://e.lanbook.com/book/107274

2. FOpuyx, C.HO. Meroapl  MaTeMaTHYEeCKOTO  MOJEIUPOBAHUS

[DnexTponHHBIN pecypc] : yuedbHoe nocooue / C.1O. FOpuyk. — DaekTpoH.
naH. — MockBa : MUCHUC, 2018. — 96 c. — Pexum pocryna:
https://e.lanbook.com/book/108036

3. KouerypoBa, E.A. Teopus u MeTOapl ONTUMHU3ANUU [DIECKTPOHHBIN
pecypc] : yue6Hoe mocobue / E.A. KouerypoBa. — DJIeKTpOH. JaH. —
Tomcx : TITY, 2013. — 134 c¢. — Pexum jgocryna:

https://e.lanbook.com/book/45142
4. Bacunbes, @.I1. Metoasl ontumuzanuu. Ku.2 [DnekTpoHHbINH pecypc] :

yuebHoe mocobue / ®.I1. BacunbeB. — DnekTpoH. gaH. — MoOcCKBa :
MIIHMO, 2011. — 434 C. — Pexum JIOCTyMa:
https://e.lanbook.com/book/9305

JlonoJiHUTEIbHAS JIUTEPATypa
(neuammvle u snexmpontvle u30aHUs)

1. MoaenupoBanue cuctem. [loaxoasl 1 MeToAbI [DIEKTPOHHBIA pecypc] :
yaebHoe nocodue / mox pea. B.H. Bonkosoii, B.H. Ko3noa. — DnextpoH.
naH. — Canxkt-IletepOypr : CIIGI'TIY, 2013. — 568 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/56372



https://e.lanbook.com/book/107274
https://e.lanbook.com/book/108036
https://e.lanbook.com/book/45142
https://e.lanbook.com/book/9305
https://e.lanbook.com/book/56372

2. Tpaiines, B.A. MeToauueckue MoyioKeHUs IO UCTIOIb30BAaHUIO METOIOB
napamMeTpUYeCKOro MOJICIUPOBAHUS [DNEKTPOHHBIN pecypc]| : yueOHoe
nocobue / B.A. Tpaiines, C.B. MuxaiinoB. — DJeKTpoH. JaH. — MockBa

HamkoB u K, 2015, — 44 <c¢. — Pexum pocryna:
https://e.lanbook.com/book/72352
3. llerteeB,  FOII.  MeToasl ~ MaTeMaTU4YecKOro  MOJEIHPOBAHUS

U3MEPUTEITLHO-BBIUNCIUTENBHBIX CHUCTEM |[DIIEKTPOHHBIN pecypc]
monorpadwus / FO.IL. [TerTheB. — DnekTpoH. 1aH. — MockBa : ®u3maTiuT,
2012. — 428 ¢. — Pexxum moctyma: https://e.lanbook.com/book/59752

4. Cepree, C.®. Meroabl TECTUPOBaHUS M ONTUMHU3ANHMKU WHTEepdercod
MH()OPMAIIMOHHBIX CUCTEM [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
C.®. CepreeB. — OnektpoH. aaH. — Cankr-Ilerepoypr : HUY UTMO,
2013. — 117 c¢. — Pexxum moctyma: https://e.lanbook.com/book/70916

5. Merogsl ontumuzauuu B npumepax B mnakere MathCAD 15. Y. |

[DnexTpoHHBIN pecypc] : yueOHoe nocodue / U.B. Kynpssuesa [u ap.]. —
OnektpoH. nan. — Cankr-IletepOypr : HUY UTMO, 2014. — 166 c. —
Pexxum moctyna: https://e.lanbook.com/book/70914

6. Konbun, B.B. CnemuanbHble METOJbI ONTHUMHU3AIUN [ DJIEKTPOHHBIM

pecypc] / B.B. Konbun. — Dnextpon. gan. — Cankr-IletepOypr : Jlans,
2014. — 384 c. — Pexxum noctyma: https://e.lanbook.com/book/41015
7. demunoB, A. . Metonpl MOJETUPOBAHUS W  ONTUMHU3ALMHU

TEJIEKOMMYHUKAIIMOHHBIX CUCTEM M ceTel: Y4eOHO-MEeTOANYECKOoe
nocobue K TPAKTUYECKUM 3aHATUSIM U CaAMOCTOSITEIIBHOW paboThI
[DnekTponnsIi pecype]/ A. . Hemunos. — Tomck: TYCVYP, 2012. — 55
c. — Pexxum noctyna: https://edu.tusur.ru/publications/2840

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTepHeT»

1. www.networksimulation.ru

2. WWw.opnet.com

3. www.isi.edu/nsnam/ns/

4. www.anylogic.ru

5. www.seti.sut.ru u
6.Network Simulator 2, Virtual Inter Network Testbed

7. Fnylogic University? XJ Technologies/


https://e.lanbook.com/book/72352
https://e.lanbook.com/book/59752
https://e.lanbook.com/book/70916
https://e.lanbook.com/book/70914
https://e.lanbook.com/book/41015
https://edu.tusur.ru/publications/2840
http://www.networksimulation.ru/
http://www.opnet.com/
http://www.isi.edu/nsnam/ns/
http://www.anylogic.ru/
http://www.seti.sut.ru/

8. OpNET IT Guru Editio, OpNET Technologies.

VI.METOANYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

VYcnenrHoe 0cBoOeHUE AUCIUIUIHMHBI JJOCTUTAETCS 33 CUET CJIEYIONIUX 00s13a-
TEJIbHBIX MEPOIPUATHIA:

® y4ycOHBIC 3aHATHS;

® camoCTOATeNbHasA padboTa;

® IIPOMEKYTOYHAs aTTECTALU.

YueOHblIe 3aHATUA

B pamkax peanuzauuu y4yeOHOM NUCHUIUIMHBI « METOJbl MOJETUPOBAHUS U
ONTHUMM3ALUN» TPEIYyCMOTPEHbl Yy4YeOHBIE 3aHATUA TPEX THUIIOB: JIEKIUH,
nabopaTtopHble padOTHl U MpakTUdeckue 3aHsATus. [locenienrne yueOHbIX 3aHSATUN
SBJISIETCS. HEOOXOAMMBIM JJIs1 YCIIEITHOTO OCBOECHHUS JUCIUILIUHBI.

Ha y4eOHBIX 3aHATHUAX CTYACHTY HEOOXOJUMO BECTHM KOHCIEKT B JI000M
ynooHoi st Hero ¢opme. PekoMeHayeTcss BECTM KOHCHEKT JEKUUH U
NPaKTUYECKUX 3aHATHM B  OTHENbHBIX TeTpajsix. BeaeHue KoHCHEKTa
IpernojiaBaresieM He KOHTPOJIUPYETCs, OJJHAKO, MAKCUMAJIbHO TMOJHbIA KOHCHEKT,
3allMCAaHHBI aKKypaTHO M pa300pyuBO, MO3BOJIUT YHPOCTUTH OPraHU3ALUI0
CaMOCTOATEIbHON pabOTHI.

CamocrosiTeibHas padora

CamocTosiTenbHast paboTa OpraHu30BaHa CIEAYIOIUM 00pa3oM:

® U3y4YEHUE TEOPETUYECKOTO MaTepHUaa,
e [popaboTKa BOMPOCOB K TEKYIIEMY KOHTPOJIIO TUIIOBBIX,
® [IOATOTOBKA K 3a4ETy.

[IepBbIM 3Tanom M3y4eHUsl OTAEIBHBIX TEM JAUCLMIUIMHBI SABISIETCS U3YYEHUE
TEOPETUUYECKOr0 MaTepurasa Mo KOHCIEKTaM JIEKIIUN U y4eOHOU JIUTeparType.

K kaxooMy NOpakTHYECKOMY 3aHATHIO CTYACHT JOJDKEH HU3Y4YUTh
COOTBETCTBYIOIIUMA pa3/iel TEOPETUYECKOro MaTepuana, 3HAaTb OCHOBHBIE

IMOJIOKCHHS, YTBCPIKACHUS.



B paznene V nactosmieii paboueil yueOHON mporpamMmbl IPUBEIEH MEPEUCHb
YU4EOHUKOB M y4e€OHBIX MOCOOMH, PEKOMEHAYEMBIX IJIsl U3yYEHUS CTYJACHTaMU B
paMKax caMOCTOATeNbHON paboThl. B 010ke « OCHOBHAS TUTEPATYPa» OTMEUEHBI TE
W3JIaHHS, U3YYEHUE KOTOPBIX SIBJIAECTCS TOCTATOYHBIM JUJISl YCIIEIIHOIO OCBOCHMSI
TUCUUIUIMHBL. M3yueHnue nauteparypbl u3 Ojoka «/lomosHUTENbHAS JTUTEPATyPar
aBisgeTcsl  (PaKyJIbTaTUBHBIM, MOXET IOMOYb IMOJY4YUTh Oojee riyOokue
TEOPETHUYECKHE 3HAHUS B 00JIaCTU METOA0B MOJEIMPOBAHUS U ONTUMU3ALINH.

N3ydeHne TUCIUIIIIMHBI PEKOMEHIYETCS TPOBOJAUTH O3TATHO: pacCMaTpPUBasl
MIOOYEPETHO JIOTMUYECKH 3aBEPIIEHHBIE pa3/ieibl Kypca, Kak MPaBuiIo, B JINTEpaType
— 3TO OT/EJIbHBIE TJIaBbI WK Naparpagel.

[Ipu paGoTe ¢ KOHCHEKTOM M JIMTEPATypOoll BakHO HayaTh € 0Oa30BOMU
TEOPETUYECKOU MOATOTOBKH, BHUMATEIBLHO U BJyMYMBO U3yYUB OCHOBHBIC TTOHATHUS
paccmaTtpuBaeMoro paszaena. Jlamee HeoOXOAMMO OTBETHTh Ha BOIPOCH IO
COOTBETCTBYIOILLIEH TEME pa3ena.

[Ipn u3yuyeHuu Mopeneld ceTedl CBSA3M BHUMAHHME CJeAyeT OOpaTUTh Ha
kiaccudukanuo,  GopmMarbHOE ~ OMHCAaHUE CETH MPU  KOMIBIOTEPHOM
MOJEJIMPOBAaHUU, Chepy TPUMEHEHUSI TPOTPAMMHBIX CPEICTB MOJEITUPOBAHHUS.

[Ipu u3yueHnr BBIYUCIUTEIBHBIX CETEH KaK CHCTEM MAacCOBOTO OOCITYKMBaHUS
clenyeT oOpaTUTh BHUMAaHHUE HA TUIIBI TIOTOKOBBIX CUCTEM; CUCTEMBI C OUEPEISIMH;
napameTpbl OJHOCEPBEPHON U MYJIBTHUCEPBEPHOW CHCTEM; IMOKA3aTeNIM KayecTBa
00CITy’)KMBaHUSs, HAJIC)KHOCTH U SKOHOMHYHOCTH.

[Ipy wu3ydeHnn ONTUMHU3ALMUA CETEU CBI3U CIEAYET VYACHUTH. 3aJa4u
ONTUMM3ALMK; KOMIUJIEKC NpOoOJeM ONTUMHU3ALMK CeTeld CBSA3M;, MPOOJIEeMbI
oNTUMH3AIMK (DYHKIIMOHUPOBAHUS W TPOOJIEMBI BBIOOpA TPOTPAMM CO3IaHUS
(MoepHU3AIIUN) CETEH.

[Ipy wW3ydYeHUM METOJOB pPEUICHUS ONTHUMU3AIMOHHBIX 337a4 BHHMAaHUE
clieyeT OOpaTUTh Ha 3aJa4ll ONTHUMHU3AIMHA CHUCTEM YHHKAJIHHOTO Ha3HAYCHUS,

CHCTEMBI C OTKa3aMu.



[Tpu n3y4eHun UMHUTALIMOHHOTO MOJEIUPOBAHUS CIEYET YSICHUTh CYILIHOCTh
JUCKPETHO-COOBITUHHOTO U ar€HTHOTO MOJICIUPOBAHMS, YPOBHU aOCTpaKUUU TpU
pa3paboTke MoJiesel, MOIETIbHOE BpeEMSI.

CnegyroomuM 3TanoM CaMOCTOSITENbHOW pabOThl  CTYNEHTA  SIBISETCA
BBINIOJIHEHUE WHAUBUAYAIbHBIX 3aJlaHUl, COOTBETCTBYIOIIMX H3YyUYEHHOH TeMe.

Jannas oopma caMmoCTOSATETHLHON pabOThl KOHTPOJIUPYETCS MPEMNO/IaBaTEIIEM.

IIpoMeskyTOYHAS aTTECTAIASA

[TogroroBka K NPOMEXYTOYHOM aTTecTallud OCYILIECTBISIETCS B ¢dopme
CaMOCTOATENBbHON padOThl, OMMCAHHON B MPEABIAYIIEM pa3zelie, HO 3aTparuBacT
BeCh Marepuai yueOHoro cemectpa. [Ipu moaroroBke k 3a4€ry ciieyeT oOpaTuth
BHUMaHHE Ha KAUYE€CTBEHHYIO CTOPOHY KaXJOW TeMbl, a HE Ha €€ (PopMasibHO-
MaTeMaTuyeckoe cojepkanue. [lpu HeoOXOIUMOCTH TaKoe COJACpPHKAHUE MOKET
OBITh TIOJICKA3aHO MpErojaaBaTesieM, 3ajlaya CTyJCHTa — Ka4YECTBEHHO OOBSICHUTH

€ro, 1aTh BCE HEOOXOIUMBIE MOSICHEHUS], IPUBECTH MPUMEPHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JANCIUIIJIMHBI

Ucnonw3yercss naboparopuss HUHGOPMAIUOHHO-U3MEPUTEIBHBIX  CUCTEM
Kadeapsl AIEKTPOHUKH U CPEJICTB CBS3H.

VYuebHast mocka ¢ Mapkepamu, mpoektop 3-chip DLP, 10 600 ANSI-nwm,
WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10
C 3JI. MPUBOJIOM; KperieHue HacTeHHo-notosoyHoe Elpro Large Electrol Projecta;
npodeccuonanbHas XKK-manens 47", 500 Kn/m2, Full HD M4716CCBA LG;
MOJCUCTEMa BUJICOMCTOYHUKOB mokymeHT-kamepa CP355AF Avervision; moj-
CHCTEMa BHJICOKOMMYTAIIMH; TMOJICUCTEMA ayJUOKOMMYTAIIMH M 3BYKOYCHUJICHUS,;
MOJICKCTEMAa MHTEPAKTUBHOTO yIpaBieHus; oecripoBoanbie JIBC obecnedensl cu-
cTemoii Ha 6a3e Touek goctyna 802.11a/b/g/m 2x2 MIMO(2SS), 12 nepcoHalbHbBIX
KOMITBIOTEPOB B JIOKAJTBLHOM CETH C TMOAKIIOYCHUEM K UHTEPHETY.

[Tpunoxenue 1
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Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH padoThI MO0 IMCHMILINHE

Ne ni/m, Jara/cpokn Bun CPC IIpumepHbIe dopma
TemMa padoThl BBINOJIHEHHU S HOPMBI KOHTPOJIs
BpeMeHHU Ha
BBIIIOJIHEHH e
1.IToaroroska 11.10.16 - Koncnekr 30 yaca YO

KpaTKoro KoHcmnekra rno | 24.12.16
3aIaHHOY TeMe

2. TloaroroBka k ITo rpaduxy CaMOMOJITOTOBKA | 32 4acoB YO
TEKYIIUM aTTECTAlUIM | aTTECTAIHMH

3. IMoxaroroska K 25.12.16 — camorioaroroska | 10 gacos Tect
3a4ery 28.12.16

YO — ycTHBIH onpoc

CamocTosiTeIbHasI paﬁoTa MaAruCTpaHTOB NpeacTaBJac¢Ha B BUIEC:
e HaAIIMCaHMA KPATKHX KOHCIICKTOB IIO 3a,Z[aHHOﬁ TCMATHKC,
e OTBCTLI HAa BOIIPOCHI AJIA ITPOBCPKHU YCBOCHUA MATCPHAJIA,

e JIOATOTOBKH K 3a4CTYy.

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEIbHON Pad0ThI CTYICHTOB M
MeTOAUYECKHE PEKOMEHIALUM 110 UX BBINOJTHEHHIO
B kauecTBe caMOCTOATEIBHOM pabOTHI CTYIEHT NOATOTABIMBAECT KPATKUN

KOHCIICKT JICKITHUH.

TpeOoBanus Kk npeAcTaBICHUI0 U 0POPMJICHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

KOHCHIEKT JIEeKIIMI MaruCTpaHT BBINOJIHAET B BUJE IIMCbMEHHOIO OTYETA.
KoHcnekT neknui SBIsieTcs JOKYMEHTOM MAaruCTpaHTa, B KOTOPOM MPUBEICHBI
KpaTKue CBEACHUS 00 n3y4aeMoM OOBEKTE.

N3noxkeHne B KOHCIEKTE TOJKHO OBITh CKAThIM, SICHBIM U CONPOBOXK1AThCS
PUCYHKaMHU.

MaructpaHThl IPEACTABIAIOT KPATKUE KOHCIIEKTHI JIEKLIUN ITEpel Ha4ajaoM

3aHATHA 110 COOTBGTCTBYIOIH@ﬁ TEMC.



Kputepuu onieHKH BbINOJIHEHHS CAMOCTOSITEIbHOI padoThI

1. 10-9 GanioB BbICTaBISIETCS CTYACHTY, €CIH CTYCHT BBITIOTHUII BCE MTyHKTHI
3amanud. DakTUyeckux OIMMOOK, CBSI3aHHBIX C MOHMMAaHUEM IPOOJIEMBI, HET;
rpaduuecku pabora opopmiiena npaBuiabHO. [Ipu 3amure CTyIeHT OTBEYAET Ha BCE
BOTIPOCHI ITPETIOIaBATEIS.

2. 8-7 6amoB: paboTa BBIIOIHEHA MOJHOCTHIO; TOMYIIEHO OIHA-/IBE OIIUOKHU
B odopmieHnn pabotTel. [lpu 3ammTe CTyAEHT OTBEYaeT Ha BCE BOIPOCHI
Iperno/iaBaTels.

3. 7-6 Gamn: paboTa BBIMOJIHEHA MOJHOCTHIO; TOMYIIIEHO HEe Oosee 2 OmuboK
npu opopmiieHun pabotsl. [lpu 3ammTe CTyIeHT He OoTBe4aeT Ha 1-2 Bompoca
IpernoaaBaTels.

4. 6-5 6amnoB: paboTa BBIMIOJIHEHA; JOMYIIEHO TPH WU O0Jiee TpeX OMIMOOK B
opopmiienun pabotel. [lpu 3ammre CTyJeHT HE oOTBedaeT Ha 2-3 Bompoca

IIpCIoaaBaTCIiAd.

Tembl IJ151 CAMOCTOSITE/ILHOM paﬁﬂTbI IO HANMHCAHHUI0 KOHCIICKTOB

Koncmekr 1. : MoayJsinusi B KaHaiax nudpooii cBsizu (6 yac.).

CnenyeT OCBETUTh CIICAVIONINE BOIIPOCHI.

KBagparypHoe mpeacTaBieHHe Y3KOMOJOCHOTO CHrHaja, KBaJpaTypHBIHA
moxayistop. KBaaparypuas — ammumatyaHas — monynmsmus KAM  (QAM).
Huddepenunansuas kBagparypHas amrmmutyaHas monyisinus JKAM (DQAM).
OpToroHajabHOE YaCTOTHOE MYJIbTUILIEKCUpOBaHUE AaHHbIX OFDM.

Bormpocsl 111 caMOIpoBEpPKHU:

1. ITosicHUTE TEPMUH «CUMBOJ MOYJISLIUN.

2. Yem ompenensercs popma U CIEKTP Y3KOTOJIOCHOTO CUTHaja?

3. Kak 3aBHUCHUT MHHUMaJIbHOE  MEXCHUMBOJIBHOE  PAcCTOSHUE  IPH
MHOTOIO3ULIMOHHON KBaJpaTypHOH MOAYJSLMUA OT KOJUYECTBA BO3MOMKHBIX

COCTOSIHUI CHMBOJIa, Ha YTO BJIMSIET 3TOT HapameTp?



4. Tlouemy nnst popmupoBanusi OFDM cumBona AOMKHO BBIOTHSATHCS YCIOBUE
OPTOrOHAJIIBHOCTH MapLUMaIbHbIX HECYIIUX, K YEMY IPUBOJAUT HAPYLIEHNUE 3TOTO
yciaoBusi?

5. Moxuo mu npu (opmupoBanun OFDM cumBoia NpuMEHSATH Ha Pa3HbBIX
nojgHecymux npuMeHsaTh KAM Moayssiuio ¢ pa3HoOM CTPYKTYpOU CO3BE3IHI.
Jluteparypa:

JleMuoB AJl. MeToabl MOJICJIUPOBAHUS u ONTUMHU3ALIUU
TeJIEKOMMYHHUKAITMOHHBIX cucTeM U ceteil. — Tomck: TYCVYP, 2012. — 55
C.
Koncmekr 2. CkopocTh nepenayu uadopManun B kanasue cBs3u (6 gac.)

CnenyeT OCBETUTh CIICAVIONINE BOIIPOCHI.

Kpatkue cBeaeHus mo Teopum.
Bomnpocsl 1151 caMOIIPOBEPKU:
1. Yrto Takoe «IryMbl KBAHTOBAHUS, MIOSCHUTE IPUPOTY MX ITOSBICHUS.
2. Uto Takoe «BRIOOPKA CUTHAJIA»?
3. 3 kakux ycClIOBHH M TI0O4eMy BBIOMpACTCS YAacTOTa JAUCKPETHU3AIUU
aHaAJIOTOBOTO CUTHaJja?
4, Kak cBsi3aHa CKOPOCTh Mepenadud MHGPOPMAIMd CO CKOPOCTBIO Iepenadu
CHMBOJIa MOJYJISIIIUM, B KAKMX €AMHUIIAX OHU BBIPAXKAIOTCS?
5. Tlouemy ckopocTh nepenaun uHGOPMAIIMUA 3aBUCUT OT OTHOIIICHUSI CUTHAJI-
uym?
6. 3aBUCHUT JIU CKOPOCTh MEepe/laul aHATIOTOBOTO COOOIIEHUS OT JUHAMUYECKOTO
Jara3oHa U3MEHEHHUs aMIUTUTYIbl aHAJIOTOBOTO CUTHAaJIA.?
Jlureparypa:
JlemuoB AJL. MeTtonabl MOJICJIUPOBAHUS u ONTUMHU3ALIUHU
TEJIEKOMMYHHUKALIMOHHBIX cucTeM U ceteil. — Tomck: TYCVYP, 2012. — 55
C.
Koncnekr 3. IlomexoycToiiuuBoe KOAUPOBAHUE COOOIEHUI B KaHAJIAX
cBs3u (6 gac.)

CrnenyeT OCBETUTh CICAYIONINE BOIPOCHI.




OcHOBHBIE MapameTpsl ABOMYHOrOo Koja. OnrtumanbHas ¢opMa YKIAIKU.
Perynspubie konel. /[Ba curnama B npoctpanctBe curHaiioB. Kox BUX. Cxema
KOPPEJSILIMOHHOTO JIEKOEpa.
Bonpocs! 1111 caMOITpOBEPKHU.
1. C kakoil 1enbl0 HCIOJIB3YETCs IOMEXOYCTONUMBOE KOJUPOBAHUE
COOOIIIEHNI B KaHAJIaX CBSI3U?
2. OT yero 3aBUCHUT PHEPTETHUECKUN BBIUTPHIIIT KO ?
3. Iosicuute noHsATHE «X3MMHHIOBO PACCTOSHUE.
4. lloscaute mnoHsATHE «EBKIUAOBO pAaCCTOSHUE» MEXAY COCEOHUMU
CUTHAJIAMU.
5. Kakue koJpl Ha3bIBAIOTCS PETYIIIPHBIMU?

6. Kakne kop1 Ha3bIBarOTCS KOJAMU TUIOTHEHIIEH CHEepUIeCcKOr YKIaIKu?

Jlureparypa:
HemunoB A.5. MeTonbl MOIEIMPOBAHUS M1 ONTUMU3AIUN
TeJIEKOMMYHUKAIIMOHHBIX cucteM u cereit. — Tomck: TYCVYP, 2012. — 55 c.
Koncnekr 4. IlceBpocay4yaiinbie mocjenoBatejbHoctTu (6 vac.)

CnenyeT OCBETUTh CIICAYIONINE BOIIPOCHI.

AHcaMOIu CUTHAJIOB B CUCTEMaXx IIMPOKOTIOIOCHOM cBsizu. KoppensinoHHbie
Y B3aMMHBIEC KOPPEIISIIMOHHBIE CBOMCTBA CUTHAIOB. HaCTOTHBIE KOPPEISLIMOHHBIE
dbynkuuu. KBaznoproroHaabHbIe IBOUYHBIC MTOCIEN0BATEILHOCTH. M-
IIOCJIEI0BATEIBHOCTH U UX CBOWCTBA. [Ipennoururensubie napsr M-
nociegoBaTebHOCTE. MakcuMalibHbIE CBSI3HBbIE MHOXKecTBa M-
nocyenoBaTeabHoCTeH. COCTaBHBIE TIOCIE0BATEIIBHOCTH HA OCHOBE JIBYX U 00Jiee
M-niociie1oBaTe ILHOCTEH.
Bonpocs! 1111 caMOITpOBEPKHU.
1. TTouemy M-mociienoBaTENBHOCTD HA3bIBAETCS MICEBAOCTYYalHON
IMOCJIE0BATEILHOCTHIO?
2. Urto Takoe Homep M-miocinenoBarenbHOCTH? CyIIeCTBYET JIsl CBSI3h

MEXIy HoMepamMu M-1ocae0BaTeIbHOCTENH OMHAKOBOM JITTUHBI?



10.
11.

12.

13.

Kak moxHO ynpoctuts npouenypy BeraucieHuss KO ®OM ci10KHBIX CUTHAIOB,
K® AM cnoxubIx curaanoB? Uem OyayT pa3snnyaThCs dTH TPOIEAYPHI IS
®OM u AM CIIOXKHBIX CUTHAJIOB?

Kakue BUAbI CIOXKHBIX CUTHAJIOB PEKOMEHYETCS UCIIOJIb30BATh JJISI
MOJTyYeHHUs CUTHAJIOB ¢ 00JIbINoN 6a3oil B, ecim ObicTpoeiicTBHE
ucrnoiab3yeMblx MC He 03BOJISIET MOTYy4aTh HENOCPEACTBEHHO ABOMYHYIO
MOCJIEA0BATEIBLHOCTD JyIMHOU N = B?

UYro Takoe NMHENHAs peKyppEHTHAs Nocien0BaTebHOCTh? Kakue npyrue
Ha3BaHUs 3TUX MOCJIEA0BATEIILHOCTEN €11I€ U3BECTHBI?

Uto Takoe HEMMHEHAsA pEKypPPEHTHAS OCIEA0BATENBHOCTE? Kakoe oTinuune
€€ OT JUHEMHON PEKYPPEHTHOM ITOCIEA0BATEIBHOCTH 10 IOCTPOCHUIO CXEMBI
dbopmupoBaHusi, 00beMy aHCAMOJISL U KOPPETSLIMOHHBIM CBOMCTBAM?

KakoBbl OTAIMUHUTENBHBIE MOJIOKUTEIbHBIE KauecTBa M-
nocinenoBaTenbHocTel? KakoBbl HerocTaTkn M-niocinen0BaTeIbHOCTEN ?
CKOJIbKMMHU  cIocO0aMu MOKHO HOJIYYUTh  JTHOOOM HUKINYECKHAN
casur M-mocnenoBaTebHOCTH B BUJIE CYMMBbI HUKINYECKUX CIBUTOB,
HOMEpPa KOTOPBIX MEHBIIIE CTEMEHU MTPOBEPOYHOTrO NomHOMAa? CKOJIBKO
CJIaraeMbIX MOXET OBbITh B ATHUX CyMMax?

Kaxoit iuknmdeckuii CABUT MPUHUMAETCA 32 HyJIeBOi? UTo UMEIOT 0011ero
HYJIEBBIC [TUKJIMYECKUE CIBUTH PA3JIMYHBIX MMOCIEI0OBATEIBHOCTEM?

B 4yeM cocTouT CymHOCTh CBOMCTBA AeUMAlIMK M-TI0CIe10BaTEILHOCTH?
Kaxkoe npaBuiio MoxeT ObITh UCIIOJIB30BAHO MPU 00bEIMHEHUS HECKOIBKHUX
JIBOMYHBIX MOCIIEI0BATEILHOCTEN 1711 (POPMUPOBAHUS TTPOU3BOIHBIX,
COCTaBHBIX CUTHAJIOB?

[Tpu kako¥ cTeneHr MPOBEPOUYHOTO MOJITMHOMA MOKHO TTOTYUYHUTh
MPEANOUYTUTENbHBIC AP ?

O1eHUTh MOPSIIOK OTHOIIICHUSI MAKCUMAJTLHOTO OOKOBOTO BHIOpOCA K
3Ha4YEHUIO riIaBHOro BeiOpoca K@ nByx mociaegoBaTeIbHOCTEH,
COCTABJISIFONTUX MPEANOYTUTEIBHYIO TIapy, MPU OOJIBIION IITHHE

l'IOCJIC,Z[OB&TGJII:HOCTI/I‘.7



14. YUto takoe nocnenoBarenbHOCTh ['onga? Kak nocinenoarensHocTu ['onga
OTINYAIOTCS OT M-TIocneoBaTeIbHOCTEHN M0 cxeme (hopMHUpOBaHUs, 00bEMY
aHcaMOJIsl U KOPPEJISILIMOHHBIM CBOMCTBAM?

15. Kakue Hy>XHO B3siTh M-TIOCTIEI0BAaTEIBHOCTH, YTOOBI HA UX OCHOBE
chopmupoBath nocienoBareabHOCTH ['onga ¢ TpexypoBHeBbiMu KD? Kakum
OyIeT MaKCUMaJIbHbIN BHIOPOC aBTO- U B3aUMHOM KOPPEISIIMOHHON PYHKITUI
nocieaoBaTeabHocTel ['omna?

16. YeM OTIMYAIOTCS aBTO- M B3aMMHBIE KOPPEISIMOHHBIE (PYHKIIMU CIIETYIOITNX
aHcamOJiel Mmocae0BaTeIbHOCTEH: M-nocienoBaTeIbHOCTH
(IpennovTUTENIbHbIE napsl) ¥ nocjieoBaTesbHOCTH ['01a Ha OCHOBE
nByX M-1ociie1oBaTeIbHOCTEH ?

17. Yto maet o0beauHeHune Tpex M-nociegoBateabHocTel? Uem oTiinuaercs
00JIBIIIOE MHOXKECTBO MocieaoBaTenbHocTel Kacamu ot
nocienoBaTenbHocTen ['onga, copmMupoBaHHBIX HA OCHOBE Tpex M-
nocJyenoBaTeabHoCTe| (1o 00beMy aHcamoOIIs, cxeme GOpPMHUPOBAHUSA,
KOPPETSALUOHHBIM CBOMCTBaM)?

Jlureparypa:
HemunoB A.5. MeToabl MOJIEIMPOBAHUS M ONTUMU3AIUN
TEJIEKOMMYHUKAIIMOHHBIX cucTteM u certelt. — Tomck: TYCVYP, 2012. —55c.
Koncriekt 5. OcHOBHBIE apaMeTpPbl PaANOJIMHHUI, ONPeaessionue
IHepPreTHYecKne noreHuua bl (6 gac.)

CraenyeT OCBETUTH CJICAYIOIINE BOIIPOCHI.

DHEPreTUYEeCKU NOTEHIHAN PAJANOJIMHUY, MOTEPU MOITHOCTUA CUTHAjIa Ha Tpacce
pacnpoOCTpAHEHUST PAIMOCUTHAJIA OT AHTCHHBI NIepeaaTyrKa JI0 BbIXOJIa PUEMHOMN
aHTEHHBl 3a CYET TMOTJOIIeHUsI paauocurHajga B aTtMochepe 3emiw,
paccoriiacoBaHusl MOJSIPU3ALMOHHBIX XAPAKTEPUCTUK MEPEIAONICH U MPUEMHOU
AHTEHH, MOTPEIIHOCTEN HABEAECHUs NMPUEMHOW U IEpPENarOlIed aHTEHH APYr Ha
Jpyra, NoTeph MPHU 0CJIa0JEHUH CUTHAJIA MPU €ro 3aMUpaHusX U Jip. CeKTpalbHYIO

IJIOTHOCTh IIYMOB, INPUBEACHHYK K BBIXOAY HNpuUeMHOM aHTeHHbI. [IlymoBas



TeMmrneparypa npuemMHo# cuctemsl. [loTepu paguocurnana B cpeax ¢ MOrJIONEHUEM
WJIU PacCesHUEM CUTHaJa.
Bomnpocsl 111 caMOIIpOBEPKU:
1. Yro Takoe K03(PPUIMEHT YCUIICHNS aHTEHHBI, KaK OH BIUSCT HA DHEPTETUKY
paIuoIMHUN?
2. Yto Takoe 3(pdekTUBHAS TIIOMIA/Ib AHTECHHBI, KaK OHA BIIUSCT Ha YHEPTCTUKY
pagroOTUHUN?
3. Tlepeuncnute akTOphl BAUSIONINE HA 0CIa0JIEHUE CUTHAJIA B JIMHUM CBS3H.
4. BeposiTHOCTb OMTOBOM OMIMOKY B KaHAJIE CBSI3U OMPECISAETCS:
a) OTHOIIIEHHEM MOIIMHOCTH IOJe3HOI0 CHUTHAjJa K MOIIHOCTH IIOMEXH Ha BXOJIE
MIPUEMHUKA;
0) popmoii curnana;
B) OTHOIIICHUEM SHEPrUU CUTHajJa Ha OUT K CIEKTPaJIbHOM TUIOTHOCTH MOIITHOCTH
MIOMEXH, MPUBEICHHBIM K BXOIYy NPUEMHHKA;
') BUIOM MOIYJISILINM;
1) paboyuM Jrara3oHoOM 4acToT.
Bri0OepeTe npaBUIIbHBIN OTBET.
Jlureparypa:
HemunoB A.5. MeToabl MOJIEIMPOBAHUS M ONTUMU3AIUN

TEJIEKOMMYHUKAIMOHHBIX cucteM U cerell. — Tomck: TYCVYP, 2012. —55 c.
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Macnopt OC BO AB®Y

Kon u Itanbl GOpMHPOBAHUSA KOMIIETEHIINHU
dopmyaupoBka
KOMIETEeHIIUH
MeTo 11 UMUTAITMOHHOTO MOJICIIUPOBAHMS KAHAIOB
CBSI3H, MOJIENTU 0a30BbIX KOMIIOHEHT
3Haer (GYHKIIMOHATBHBIX MOJIENICH KaHAJIOB CBSI3U, MOJICIIN
1IK-4 KOMITOHEHT, PEeaN3yIOIINX BHEIIHUE BO3CHCTBHS C
Criocoben YYETOM BIIMSIHUS PEATLHOM CPEbl pACHPOCTPAHEHUS
OpPraHHU30BBIBAThH U
MIPOBOIUTH
AKCIIEPUMEHTAIbHBIC
WCIBITAHUSA C TICITBIO
OLICHKH U YIy4IICHUS
KauecTBa
MIPEI0CTABIIIEMBIX
CIIYT CBSI3U
YT ’ PaspabarbiBaTh MoJIeH 6a30BBIX OJIOKOB KaHAJIOB
COOTBETCTBHS .
nepesayy CUTHAIOB, POBOIUTH OLIEHKY OMTOBOI U
TpeOOBaHUSAM .
MAKeTHOUW OMIMOKH B KaHAJIE pAaCIIPOCTPaHEHUS
TEXHUYECKUX Ymeer
CUTHAJa, OI[EHUBATh BIUSIHUE PA3TMUHBIX (PaKTOPOB
perJamMeHToB,
(MHOTOJIy4€BOCTbH, 3aMUPaHUs, JONILIIEPOBCKUE
MEXIYHAPOIHBIX U .
3¢ (deKTHI U JIp.) Ha OCHOBE MOCTPOSHHBIX MOJIENIeH
HAI[MOHATILHBIX
CTaH/IaPTOB U UHBIX
HOPMATUBHBIX
JTIOKYMEHTOB
MeTtoarkoil TOCTPOCHUS MOJENEN PaJUOKAHAIIOB
JUTSL pa3TTUYHBIX CTAaHAAPTOB OECIIPOBOIHOM CBSI3H,
Bnageer | mMeTogamu M cpeicTBaMy aHaNIN3a OLEHKU
KaueCTBEHHBIX MOKa3aTeNel CHCTEMBI CBSI3U Ha
(GYHKIIMOHAJILHOM YPOBHE
ITK-5
CrnocobeH k
OpraHu3aIu .
MeTo UKy OIeHKH TOMEXOYCTOWYUBOCTH U
AKCILTyaTaluu .
0GOpyIoBaHHs MPOIYCKHOM CITOCOOHOCTHU KaHalla CBS3HM, METOJIUKY
Y ’ MOCTPOEHUS MOojieNel MH(POKOMMYHHUKAIIMOHHBIX
IIPOBEJICHUIO 3Haer

U3MEPEHUH, IPOBEPKE
KayecTBa paboTHI,
MIPOBEJICHUIO
PEMOHTHO-
MpOopUITAKTUYECKUX U

CHCTEM C Pa3IMYHBIMH CIIOCOOAMU pa3esieHus
KaHaJIoB, BO3MOXKHOCTH coBpeMeHHbIX CAIIP B
001acT UH(POKOMMYHUKALIMOHHBIX CHCTEM




PEMOHTHO-
BOCCTAHOBUTEJIBHBIX
pabor
MH(POKOMMYHUKAIIMOH
HOTO 000pYyIOBaHMS
OnTUMHU3UPOBATH CTPYKTYPY U MApaMETPhl CUCTEMBbI
Ymeer CBSI3M C YUETOM pEaJIbHBIX [1apaMeTPOB KaHaJla
pacnpocTpaHeHus ¢ ucronb3oBanuem cpeacts CAIIP
MetonaMu ONTUMH3ALNN XapAKTEPUCTUK KaHAJIOB
Brageer | SBF3Y C YHCTOM CTAHIADTOB H HODMATHBHEIX
JOKYMEHTOB B 00J1aCTH WH(POKOMMYHUKAITTOHHBIX
cUCTeM
Ne KoHnTtponmpyemslie Koppb! 1 aTams: OneHouyHblE CpEeACTBA
n/m pas3zaensl / TeMBbI (bopmupoBaHus TeKYIIHA IIPOMEXKYTOUHAs
JVCIIATUTHHEI KOMIIETEHIIUH KOHTPOJIb aTTecTrauus
1 | MonenupoBanue npu | [IK-4 | 3Haer moznenu vVO-1 3auer
IIPOEKTUPOBAHUU 0a30BBIX Bonpocsr: 1-4 | Bonpocsr: 1-5
ceTel  CBS3M M KOMIIOHEHT (mpunoxenue | (MpuiIoKeHHe 2)
IIPOTOKOJIOB byHKIMOHATBH | 2)
BIX MOJEJIEH
KaHAJIOB CBSI3H,
MOJIETHN
KOMITOHEHT,
pean3yIoNmx
BHEIIIHUE
BO3JIEHICTBHS C
YUETOM BIIUSHUS
peaIbHOM Cpebl
pacnpocTpaHeH
us,
yMmeeT YO-1 3ader
paspabarbiBate | Bompocsr: 5-9 | Bompocsr: 6-9
MOJEIH (mpunoxenue | (MpuiIoKeHue 2)
0a30BbIX OJIOKOB | 2)

KaHaJoB
rnepenayu
CHUTHAJIOB,
MPOBOJUTH




OILICHKY OMTOBOI
Y ITAKETHOU
OIIMOKH B
KaHaie
pacnpocTpaHeH
W CUTHAaJA,
OLICHUBATh
BIIUSTHUE
Pa3IMYHBIX
(bakTopoB
(MHOTOJTy4€BOCT
b, 3aMUPaHUS,
JIOTIIIJIEPOBCKUE
3¢ dexTh 1 11p.)

BJIaJEET
METOJINKON
MTOCTPOCHHUS
MozAeaeH
paJMOKaHAJIOB
JUTSL pa3JIMYHBIX
CTaHIapTOB
OecrpOBOIHOM
CBSI3H,
METOAAMH U
CpeICcTBaMHU
aHaJM3a OILCHKHU
KauyeCTBEHHBIX
nmokasarelei
CHCTEMEI CBA3U
Ha
(YHKITMOHATTEHO
M ypOBHE

YVO-1
Bomnpocksr:
13

(mpunoxeHue

2)

10-

3auer
Bompocsr: 10-12
(npunoxenue 2)

OnruMu3anus ceTeit
CBSA3H

ITK-5

3HAET METOJUKY
OLICHKHU
IIOMEXO0YCTONYH
BOCTH U
IIPOIYCKHOU
CIIOCOOHOCTH
KaHaja CBsI3H,
METOJIUKY
MIOCTPOCHHUS
MozeIen
MH(POKOMMYHHUK
AIMOHHBIX
CHUCTEM C

vVO-1
Bonpocksr:
17

(mpunoxeHue
2)

14-

3auer
Bomnpocsr: 13-15
(mpunoxenue 2)




pa3IMYHBIMU
criocobamMu
paszneneHus
KaHaJIOB,
BO3MOY>KHOCTH
COBPEMEHHBIX
CAIIP B
obnactu
MH(POKOMMYHUK
AIMOHHBIX
CHUCTEM

yMeeT Ha
OCHOBE
MTOCTPOCHHBIX
MoJETIeH,
ONTHUMHU3UPOBAT
b CTPYKTYpPY U
rapameTpbl
CHCTEMBI CBSA3H
C y4eToM
peaabHBIX
rapamMeTpoB
KaHana
pacnpocTpaHeH
" C
HCIIOIb30BaHUE
M CPEJICTB
CAIIP

YO-1
Bompocer: 18-
21

(mpunoxxeHue
2)

3auer
Bompocsr: 16-18
(mpunioxkeHue 2)

BIIaJI€ET
MeTOoJaMHU
ONTUMH3ALNU
XapaKTEPUCTHK
KaHAJIOB CBSI3U C
y4eTOM
CTaHJApTOB U
HOPMAaTHBHBIX
JIOKYMEHTOB B
obnacTtu
MH(POKOMMYHUK
AIIMOHHBIX
CHCTEM

VO-1
Bomnpocer: 22-
26

(mpunoxeHue

2)

3auer
Bompocsr: 19-21
(mpumnoxenue 2)

Nmurtanmmonnsoe
MO[[GJII/IpOBaHI/IC

ITK-5

3HAeT METOIbI
HUMHUTAIIMOHHOTO
MOJIETTUPOBAHUS

YVO-1
Bomnpocer: 27-
31

3auer
Bomnpocsr: 22-24
(mpumnoxenue 2)




(mpunoxeHue

2)
yMeeT vVO-1 3auer
paspabateiBaTh | Bompocsl: 32- | Bompocsr: 25-27
WMHTAIMOHHBIE | 36 (mpuioxxeHue 2)
MOJIENN (mpuItoKEeHUE
0a30BbIX OJOKOB | 2)
KaHaJIOB
nepenavyn
CUTHAJIOB
BJIaJICET YO-1 3auer
METOIUKON Bompocsr:  37- | Borpocsr: 28-30
MTOCTPOCHUS 41 (mpunioxkeHue 2)
WMUTALMOHHBIX | (MPUJIOKEHUE
Mojieneit 2)

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kon u Irtanbl GOpMUPOBAHMSA KpHUTepuu NoKa3aTeJan 0an

¢opmyaupoBka KOMITeTeHI[UH JIBI

KOMIIETCHIIUH

[1K-4 3raer MeTonsl | 3HaeT kiaccudukanuo | 61-
Crocoben HMHTALMOHHOT | MOJCIIEH, 74

OpraHU30BBIBAThH 0 MPEeUMyIIecTBa U

U IPOBOJIUTH MOJICIMPOBAHM | HEJOCTATKH MOJIENIEH,

IKCTIEPUMEHTAI s KaHAJIOB MoJ1eNn 6a30BBIX

bHBIE OcHOBHBIE CBSI3U KOMITOHEHT

UCHBITaHUS  C | 3HAeT METOBbI (YHKIIMOHATIBHBIX

LEJIBIO OLIEHKU U | (TIOPOTOBBIN | MOJIEIUPOBAH MoJieneil kKaHaJIoB

YITy4YIICHUS YPOBEHB) usi cerei CBSI3U, MOJICTIH

KauecTBa CBSI3U KOMITOHEHT,

IPEeIOCTaBIIsIEM pean3yIonmx

BIX YCIIYT CBSI3H, BHEIIIHUE BO3/ICHCTBUSA

COOTBETCTBUS C Y4ETOM BIIHSHUS

TpeOOBaHUSAM peanbHON cpeibl

TEXHUYECKUX pacrpoCcTpaHeHHS




pErIaMeHTOB, Ymeer PazpabatsiBaTh MOmENH | 75-
MEXIyHApPOTHBI BBIOPATH 0a30BbIX OJIOKOB 84
X " ONTHMANFHYIO | KaHAJIOB MEpeIavn
HAI[MOHAJILHBIX cXemy CUTHAJIOB, IPOBOJUTD
CTaH/IAPTOB U MOCTPOCHUS OIICHKY OMTOBOI 1
MHBIX ceTH MaKeTHOM OIMOKY B
HOPMAaTUBHBIX Veer KaHaie
JIOKYMEHTOB Ymeer pacnpocTpaHeHus
CO3/1aBaTh
(mpoaBUHYT MOTeIH CUTHaJa, OI[CHUBATH
bIif) . BJIMSTHUE PA3IIUYHBIX
CeTeil CBS3U
(akTopoB
(MHOTOJTy4€BOCTb,
3aMHpaHus,
JIOTIIIJIEPOBCKUE
3¢ eKTHI U 1p.) Ha
OCHOBE TIOCTPOEHHBIX
Moesen
Bianeer Birageer Mmetoaukon 85-
HaBBIKAMU noctpoenus moaeneir | 100
paboThI ¢ pasoKaHaIoB IS
OCHOBHBIMH Pa3UYHBIX CTAaHIAPTOB
TexHonorueit | makeramu 0ecrpoBOTHOM CBS3H,
Brnaneer ONTHMH3AIM | MOJICTUPOBAHU | METOJAMH H
(BbICOKHMH) | U ceTelt au CpeICTBaMU aHaln3a
CBSI3H ONTHMH3AIMK | OIICHKH Ka4eCTBEHHBIX
ceTeil CBsI3u MoKa3aTenel CUCTEMBI
CBSI3H Ha
(YHKIIMOHATIBHOM
yYpOBHE
3HaeT 3HaeT MoJIenu 61-
ITK-5 Metomk METOAUKY MH()OKOMMYHUKAIIMOH | 74
Cnoco0eH k OLCHKH Y MOCTPOCHHUS HBIX CHCTEM C
OpTraHu3aIuu . | TIOMEXOYCTOWY | pa3TnIHBIMU
3Haer IIOMEXO0YCTOMN
SKCIUTyaTaI|H . MBBIX KaHAJIOB | CMIOCOOaMHU pa3zieneHus
(TTOpOTOBBIN | YUBOCTH U
o0opyoBaHus, . | cBs13mM KaHaJIOB, BO3MOXHOCTH
YpOBEHB) MIPOITYCKHOM
IIPOBEICHUIO coBpemeHHbIX CAIIP B
. CIIOCOOHOCTH
HU3MEpPEHU, KAHAIA CBSI3H obnactu
MpPOBEpKeE MH()OKOMMYHHUKAIIOH
KayecTBa HBIX CUCTEM
a0O0TBI MeeT MeeT -
00THI, \% Y 75
MIPOBEJICHUIO ONTHMH3UPOBA | ONITHMH3UPOBATH 84
PEMOHTHO- Veer OnTUMHU3UPO | Th CTPYKTYPY | CUCTEMBI CBSI3U C
npouIaKTHIEC T — BaTh KAaHAJIOB CBSI3U | YIETOM pPeaTbHBIX
KHUX U o 17?) YT | cncremsr MapaMeTpoB KaHAIOB
PEMOHTHO- CBSI3H pacripoCTpaHEHUS C
BOCCTaHOBUTEIb HCIOJIb30BaHUEM
HBIX paboT cpencts CAIIP
WH()OKOMMYHUK Bmaneet Bnageetr ocHOBHBEIMU 85-
AllMOHHOI'O Braseer Meromamu METONaMU MaKeTaMH 100
obopymoBaHus . ONTHUMHU3ANM | ONTHUMH3AIMHA | IPOTPAMMHUPOBAHUS
(BBICOKHIN) 5
u XapakTepucTu | cerer cBsazu: NS2,

K KaHaJIOB




CBSI3H C OpentGuruAcademicE
Y4ETOM dition 9.1, AnyLogic.
CTaHJapTOB U
HOPMATUBHBIX
JIOKYMEHTOB B
obactu
UH(POKOMMYHHU
KallMOHHBIX
CUCTEM

MeToauyecKkue peKoOMeHIaluN, ONpeesiioue Mpoueaypbl OleHHBAHUS
pe3yJIbTATOB OCBOEHMSI AU CIUTIIMHBI

Texkymas arrectanusi CTyeHTOB. Tekymias aTTecTalus CTyJEHTOB 110
qucuuIuinHe «MeToabsl MOAEIMPOBAaHUS U ONTUMHU3ALUKW) ITPOBOJUTCS B
COOTBETCTBHH C JIOKAJIbHBIMU HOPMAaTUBHbIMU akTamMu [IBDY u sBisercs
00513aTEIbHOM.

Tekymas arrecranys no JUCHUIUIMHE « MeToasl MOAEINPOBAHUS U
ONTUMU3ALUNY» POBOJUTCS B (POPME KOHTPOJIbHBIX MEPOIPUITUI (YCTHOTO
oIrpoca ¥ TECTUPOBAHUS) IO OLEHUBAHUIO (PAKTHUECKUX PE3YJIbTATOB 00yUYEHUs
CTYJEHTOB Y OCYLIECTBIISIETCS BEYIIUM IIPENOIABATEIEM.

OObeKTaMu OIIEHUBaHHUS BBICTYNAIOT:

— yyeOHas JAWCHMIUIMHA (AKTMBHOCTh HA 3aHATUAX, CBOEBPEMEHHOCTD
BBIIIOJIHEHHSI KOHCIIEKTOB JIEKIMI, ITOCEIIAEMOCTh BCEX BHUAOB 3aHATHH 110
aTTeCTyeMOM JUCIUIUIMHE);

— CTENEHb YCBOCHUS TEOPETHUECKUX 3HAHUM;

— YpOBEHb OBJAJCHHS NPAKTUYECKUMHU YMEHHUSIMU U HABBIKAMH IO BCEM
BUJaM Yy4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSTEIHHON pabOTHI.

Kaxxiomy 00beKTy OLIeHMBaHUSI IPUCBAUBAETCS KOHKPETHBIN OaJLJl.
CocraBnsieTcs KaJIeHAapHbIN IJ1aH KOHTPOJIBHBIX MEPONPUATUI IO TUCUHUIIIIMHE U
BHeceHus JaHHbIX B APC. [1o okoHuaHuM cemecTpa CTyIeHT HabupaeT
OTpeeNIEHHOE KOJIMYECTBO 0AJJIOB, KOTOPBIE MEPEBOATCS B MATHOATIIHHYIO

CUCTEMY OLICHKH.



IMpomexyTouHas aTTeCTAMA CTYAeHTOB. [IpoMexyTOUHAS aTTeCTANS
CTYZICHTOB IO JTUCITUIUTAHE «MeTOIbl MOJICITMPOBAHKS W OTITHMH3ALIHI
IIPOBOMTCS B COOTBETCTBUH C JIOKAIBHBIMH HOPMATHBHBIMU akTamu JIBOY u
SIBIISIETCS 0053aTEIHHOMN.

CornacHo yueOHOMY IUIaHY BHIOM IPOMEKYTOYHOM aTTECTALIUHU T10
JUCIMILIAHE «MeTOoIbI MOACIUPOBAHUS U ONITUMHU3ALINKY IPEAYCMOTPEH «3a4eT,

KOTOPBIN TPOBOAUTCA B YCTHOU opme.

OneHo4YHbIE cpeacrea nJjs HpOMe)KyTO‘IHOﬁ arrecranmmmu

IlepeyeHb THIOBBIX BOMPOCOB K 324€Ty

1.Yrto Takoe Moaenp U Kak Bel noHMMaeTe mpouecc MoASIMPOBaHMS ?
2. /11 4ero u no4emy npoBOAAT MOJEIMPOBAHNE PEAIBHBIX CUCTEM?
3. IlpuBenuTe npuUMepsl Pa3IUYHBIX Kilaccuukauii Moaenei u
HA30BUTE MapaMeTPbl 3TOH Ki1accu(UKaLNU.

4. Pacckaxkute 0 Kj1acCU(pUKALUU MAaTEMAaTUUECKUX MOJIEIIEH.

5. Ilepeuncivte U ONUIIATE OCHOBHBIE ATAIIbI ITPOIIECCa
MOJICJIMPOBAHUSI.

6. Uto Takoe «moaenbHOe BpeMsa»? Kakne MexaHu3Mbl U3MEHEHUS
MOJIEJIBHOT'O BPEMEHU CYIIECTBYIOT?

7. Yto takoe SADT u kak SADT cBsizana ¢ IDEF?

8. Ilepeuncnure OCHOBHBIE CTPYKTypHbIE 35ieMeHThl IDEFO-
METO/I0JIOTHH.

9. KakoBa posp CTpenKH BbI30BA M YEM OHA OTJIMYAETCS OT IPYTUX
CTpENOK?

10. ns gero nHeo6xoaumel IDEF3-moaenu? HazoBuTe nx OCHOBHOE
orinune ot IDEFO-moneneii?

11. K xakomy tuny crpenku 0ynyt otHocuThesi [IPUKA3BI
PYKOBOJICTBA, ABTOTPAHCIIOPT?

12. Yem OTIMYAKOTCSE CHHXPOHHBIE MEPEKPECTKU OT ACHHXPOHHBIX?
13. Yro Takoe ccpuika?

14. ITouemy nepekpectok «Mckmrouaromiee MJIN» He MOKET OBITH
CUHXPOHHBIM?

15. Hapucylite BpeMeHHYI0 AuarpaMmy cpaOaTbIBaHUs MEPEKPEcTKa
«AcunxponHoe N».

16. B Buze kakoro anementa 0yaet uzoopaxken 3AKA3UMK B IDEF3-
MOJEH?



17. IIpn BBINTOHEHNN KAaKUX IPOEKTOB JIYYIIIE BCETO UCIOJIb30BATh
DFD-merononoruto?

18. [lepeuncaure HOTALMH, C UCTIOJIB30BAHUEM KOTOPBIX MOKHO
noctpoutb DFD-Monenb. B yeM oTinnure 3Tux HOTauui?

19. Ilepeuncnure B mopsake 3HAUMMOCTH 3iieMeHThl DFD-merononorun,
Ha4yMHas C CaMOT0 BAKHOTO.

20. B Buze kakoro sneMeHTa 0yJeT n300paxeHo
KHUT'OXPAHWIMNIIE Ha nuarpamme, onuckiBaronieil padborty
OoubmoTexu?

21. Ilepeuncnure ocHoBHbIE JocTOMHCTBA [1I1 MMuTanoHHOTO
MojenupoBanusa Arena 7.0.

22. Kakue ocHOBHBIE TTaHeH ucoib3ytores B [1I1 Arena 7.0 mis
MOJICTUPOBAHUS MPOIIECCOB U CUCTEM?

23. Ha kakue TUIbl MOJIPa3ACISIOTCS MOAYJIA B CTPOUTEIIbHBIX MAHEIAX ?
24. Ilepeuncnure, ¢ TOMOIIBIO KAKMX MOJIYJIEH MOXXHO 3a0paTh
(ocB0OOIUTE) cymiHOCTH U3 Moyt Hold, ecniu un 3anepxanus B
moxyJe Infinity Hold.

\, 9TOOBI MOSBHUIIACH OYCPE/IH?

28. [losicHuTe, KakuM 00pa3oM MOKHO CMOJIETUPOBATh, YTOOBI MO1YJIb
Process Mor oOpabaThIBaTh 10 5 CYIIHOCTEMN, a TOJIBKO IIeCTas U
MOCJIEAYIONINE CTAHOBWINUCH B 04epe/ib?

29. O0wsacHUTE, B yeM paszuuia tunos Split existing batch u Duplicate
Original moxyns Separate?

30. Yro Takoe Resource u uto 3HauuT ero mapametp Capacity?

KpnTeme BBICTABJICHHUSA OLICHKHA CTYJCHTY HA 3a4€TE 110
AUCHUIIJINHE «I/I3MepI/ITe.JILHO-BbI‘II/IC.]'lI/ITe.]'leble KOMILJIICKCBID»

Basbl Ouenka
(peTuHTrOB 3auyera/
01 OIIEHKH) IK3aMeHa

TpeboBanust K cGOPMUPOBAHHBIM KOMIIETECHLUAM

O1neHka «OTJIIMYHOY BBICTABISAETCS CTYACHTY, €CIIU OH
1yOOKO M MPOYHO YCBOMJI TPOTPaMMHBIN MaTepual,
HCYEPIIBIBAOIIIE, ITOCIEN0BATEIBHO, YETKO U JIOTHYECKH
CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHUIO C
MPaKTUKOM, CBOOOIHO CIPABIISETCs C 3a/la4aMu, BOIIPOCAMHU
U IpYTUMU BUJAAMU IPUMEHEHUSI 3HAaHUM, TpUYEM He
3aTPYJHAETCS C OTBETOM IIPH BUIOM3MEHEHUH 3a1aHUH,
HCIIOJIb3YET B OTBETE MaTepual MOHOTparueckoi
JUTEPaTyphl, TPABUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHHE.

«zaumenoy |
«OMAUYHOY




O1eHKa «XOpOILI0» BBICTABIIAETCS CTYAEHTY, €CJIU OH TBEPIO
3HAET MAaTepUajl, rPaMOTHO U I10 CYLIECTBY U3JIaracT €ro, He
«zaumenoy/ | MOIYCKas CYIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC,
«xopowoy [IPaBUJILHO MIPUMEHSET TEOPETUYECKUE ITOJI0OKEHUS [IPU
PELICHUH IIPAKTUYECKUX BOIPOCOB U 3a1a4, BJIaJEET
HE0O0XOMMBIMU HABBIKAMH U IPUEMAaMHU UX BBIIOJIHEHUS.

OI_IeHKa «YHOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY,
€CJIM OH UMEET 3HAHUSI TOJIFKO OCHOBHOTO MaTepHaia, HO He
«3aumenoy | | yCBOWII €TO JIETANICH, IOITyCKaeT HETOYHOCTH, HEJOCTATOYHO
«yooenemeop | NpaBUIbHBIC (GOPMYTUPOBKH, HAPYLIEHUS JTOTHUECKOM
UmenvbHo» MOCJICAOBATCIIBHOCTU B U3JIOKCHUHN IPOIPaMMHOI0
MaTtepHaia, UCTIbITHIBACT 3aTPYJHEHHS IIPH BHIIIOJHCHUH
MPaKTUYECKUX padoT.

OLeHKa «HEYAOBIETBOPUTEIBHOY» BBICTABIISAETCS CTY/ACHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH MTPOTPAMMHOTO
«He MaTepuaa, JOIMyCKaeT CYIIeCTBEHHbIE OIIHOKH,

s3aumenoy | HEYBEPEHHO, C OOJIBIIUMU 3aTPYAHCHUSIMHU BBITIOJIHSIET
«Heyoosneme | mpakTHueckue padoTsl. Kak mpaBuio, orjeHka

OpUMeNbHOY | KHEYIOBIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPBIE HE
MOTYT MPOJOJIKUTH 00ydeHHe 0e3 JOMOIHUTEIbHBIX
3aHSATHI IO COOTBETCTBYIOIIECH NUCIUILIAHE.

OneHovHbIe cpeacrea aJist TeKymeﬁ arTrecranmmmu

BOITPOCHI UIAA TEKYIIEI'O KOHTPOJIA
1. TlosicHUTE TEPMUH «CUMBOJ MOTYJISIIHI.
2. Yewm ompenensiercst popMa 1 CIEKTP y3KOMOJIOCHOTO CUTHAa?
3. Kak 3aBHCUT MUHUMAJIBHOE MEKCUMBOJIBHOE PACCTOSTHUE NPU
MHOI'OIIO3ULIIMOHHON KBaApaTypHOU MOIYJISIUU OT KOJIMYECTBA BO3MOXKHBIX
COCTOSIHUM CHMBOJIA, HA YTO BJIUSET 3TOT apameTp?
4. [Touemy st popmupoBanuss OFDM cumBosia JOMAKHO BBITOJHITHCS
YCJIOBHE OPTOTOHAIIBHOCTH MAapUHAIBHBIX HECYIIUX, K YEMY IIPUBOJIUT HAPYILEHUE
ATOTO yCJIOBUS?
5. Mox#no nu nipu popmupoBarnu OFDM cuMBos1a MpUMEHSITh Ha pa3HBIX
nogHecymunx KAM Moaynsunio ¢ pa3HOW CTPYKTYpOU CO3BE3IHIM.
6.  Uto Takoe «IIyMbl KBAHTOBAHUS», TOSICHUTE MPUPOTY UX MOSBICHUS.
1. Urto Takoe «BBIOOPKA CUTHAIIA»?
8. N3 xakux yclioBU U MOYEMY BHIOMPAETCS YACTOTa IMCKPETU3AIUU

aHaAJIOTOBOTO curHasia?



Q. Kak cBsizana ckopocTh nepeaaun HHGOPMAIUN CO CKOPOCTHIO Tepeaadn
CUMBOJIa MOJYJISILIMM, B KAKAX €MHHUIIAX OHU BBIPAXKAIOTCS?

10. Tlouemy ckopocThb nepeaadyu UH(GOPMaLUU 3aBUCUT OT OTHOIIEHUSI CUTHAJI-
ym?

11. 3aBUCHUT JI CKOPOCTH Mepe/ladl aHAIIOIOBOI'O COOOIIEHUS OT
JVHAMUYECKOT0 TUANa30Ha U3MEHEHHS aMIUIUTY/Ibl aHAJIOTOBOT'O CUTHAja?

12.  C xako# 1eNbI0 UCIIOIb3YETCSl TOMEXOYCTOMYMBOE KOJUPOBAHUE
COOOIICHM B KaHaaxX CBS3U?

13. O yero 3aBUCHUT YHEPTETUUYECKUIN BHIMTPHIIT KO ?

14. TlosicHuTe MOHATUE «XIMMHUHTOBO PACCTOSIHUEY.

15. Tlosicaute nonsiTre «EBKIIMIOBO pacCcTOSTHUEY) MEX]Y COCETHUMU
CUTHAJIAMH.

16. Kakue kol Ha3bIBAIOTCS PETYISIPHBIMU?

17. Kaxue kojpl Ha3bIBAIOTCS KOJAMU TUIOTHEHIEH cheprudecKoi yKiIaaKu?
18. Tlouemy M-1ioce10BaTeIbHOCTh HA3bIBAETCS TICEBIOCTYYaHOM
MOCJIEIOBATEILHOCTHIO?

19. Yrto Takoe HoMep M-mocienoBaTenbHOCTH?

20. CymecTByeT Jisl CBsI3b MEXy HOMepamMu M-niocieioBaTenbHOCTEH
OJIMHAKOBOW JIJTUHBI?

21. Kak MOXHO ynpocTUTh TporieAypy BeruncieHuss KO ®M cnoxHbIx
curHasioB, KO AM cnoxubix curHanoB? Yem OyAyT pa3iandaTrbCs 3TH MPOIEAYPhI
11 @M 1 AM ClHOKHBIX CUTHATIOB?

22. Kaxkue BUBI CIOXKHBIX CUTHAJIIOB PEKOMEHYETCS UCTIOIb30BATh JJIS
MOJIYYCHHS] CUTHAJIOB C 00JIbII0M 0a30# B, ecii ObICTpOACHCTBIE UCTIONB3YEMBIX
MC He n03BOJISIET MOTYyYaTh HEMOCPEACTBEHHO JBOMYHYIO MTOCIEN0BATEIBHOCTD
mHou N = B?

23. Uro Takoe MMHEIHAS peKyppeHTHas mociieqoBaTenbHOCTh? Kakue npyrue

Ha3BaHUs 3TUX HOCHGJIOB&T@HBHOCTC?I ClIc W3BECTHHI?



24. Yto Takoe HeNMHEHHAas peKyppeHTHas mociaenoBaTeabHOCTh? Kakoe
OTIIMYHE €€ OT JIMHECWHOU PEKYPPEHTHOM MOCIEA0BATEIILHOCTH TI0 TIOCTPOCHUIO
cxeMbl (HOpMUPOBAHHUS, 00bEMY aHCAMOJIS U KOPPEISAIMOHHBIM CBOMCTBAM?

24. KakoBbI OTIUYUTEIIbHBIC TTOJIOKUTEIIbHBIC KauecTBa M-
nocienoBatenbHocTel? KakoBbl HepocTaTkn M-1ocie10BaTenbHOCTEN?

25. CKONBKUMH CIIOCOOAMHU MOKHO MOJYYUTh OO0 IUKIMYECKUN cIBUT M-
MOCJICIOBATEILHOCTH B BUJIE CYMMBI ITUKJINYECKUX CIIBUTOB, HOMEPA KOTOPHIX
MEHbIIIE CTENEHU MPOBEPOUHOTO MOIMHOMA? CKOJIBKO ClIaraeMbIX MOXKET OBITH B
ITUX CyMMax?

25. Kako# HuKINYecKuii CABUT MIPUHUMAETCA 3a HyleBoi? UTo uMeroT o01ero
HYJIEBbIC ITUKJIMYECKHUE CJIBUTH PA3JIMYHBIX MOCIEA0BATEIbHOCTEHN?

26. B d9em cocTOWT CyITHOCTh CBOMCTBA ICIIMMAIIMK M-ITOCIE10BATEILHOCTH ?
27. Kaxkoe npaBuio MOXET ObITh UCTIOJIB30BAHO MIPU O0BEAMHEHUS HECKOJIBKUX
JIBOMYHBIX TIOCIIE0BATEIbHOCTEN sl POPMUPOBAHUS TTPOU3BOIHBIX, COCTABHBIX
CUTHAJIOB?

28. Ilpwu kakoii cTerneHu MPoOBEPOYHOTO MOTUHOMA MOKHO MOJTYUUTh
MIPEAMOYTUTEIIBHBIC TTaphl?

29. OrueHHTH TOPSIOK OTHOIIEHUS MaKCHMaIbHOTO OOKOBOTO BRIOpOCA K
3HAYEHUIO rIaBHOTO BbIOpoca K@ AByxX mocienoBaTeaIbHOCTEN, COCTABISIOMINX
MPEANOYTUTENBHYIO APy, MPU OOJIBIION JIMHE MOCAEA0BATEIIBHOCTH?

30. Yro takoe nocienoBareabHOCTh 'onma? Kak nocienosarensHoct [onga
OTINYAIOTCS OT M-ITOCIeI0BaTEILHOCTEH 0 cxeMe (hOPMHUPOBaHHUSI, 00bEMY
aHCcaMOJIsI U KOPPEIISIIIMOHHBIM CBOHCTBaM?

31. Kaxkue HyxHO B35Th M-TIOCIIETOBATEIHPHOCTH, YTOOBI HA UX OCHOBE
chopmupoBaTh nocienoBareabHOCTH ['onga ¢ TpexypoBHeBbiMU KD? Kakum
OyZIeT MaKCUMAaJIbHBIN BHIOPOC aBTO- M B3aUMHOUM KOPPEISAITMOHHON (DYHKITHIA
nocieaoBaTenbHocTed ['omna?

32. Uewm OTIMYArOTCS aBTO- M B3aUMHBIE KOPPEIAITUOHHBIC (PYHKITIH

CIIeIyIoIMX aHcamOJIiel mocyieoBaTenbHoCTe:  M-IoCiIe10BaTeIbHOCTH



(mpenmnoyTUTENbHBIE MTAphl) U MOocen0BaTeNbHOCTH 0112 Ha OCHOBE BYX M-
MOCJICIOBATEIHLHOCTEH?

33. Uro gaet oO6benuHeHue Tpex M-nocinenoBarenbHocTe? UeM oTinyaeTcs
00JIbIII0E MHOKECTBO TOcaeAoBaTenpHOCTEN KacaMu oT mocnenoBaTenbHOCTER
['onpa, chhopMUpOBaHHBIX HA OCHOBE TpeX M-mociieIoBaTeIbHOCTEH (110 00beMy
aHcamOJis1, cxeMe (popMHUpPOBaHUS, KOPPEIISITUOHHBIM CBOHCTBaM)?

34. Uro Ttakoe kKodHPUIMEHT YCUIICHUST aHTEHHBI, KaK OH BIIUSET Ha
AHEPIeTUKY PaTUOIMHUH ?

35.  Uto Takoe >3peKTuBHAS TUIOIIA(b AaHTCHHBI, KAaK OHA BIUSET Ha YHEPTETUKY
panuoNuHun?

36. Ilepeuncaute hakTOpHl BIUSIONINE HAa OCIA0JICHUE CUTHAA B TMHUU CBSI3H.
37. JlaiiTe mOHATHE TOMEHA KOJIIU3HH.

38.  OOwsacHute npuHIiun nporokona CSMA/CD.

39. OOBscHUTE HA3HAUCHHE KOHIICHTpATOpA.

40. OOBsACHHUTE Ha3HAYCHHE KOMMYTATOpA.

41. Tlpusenute u nosicaute ¢popmar kajapa Ethernet.

Kpurepuu oueHKH NpPOMEeKYTOYHOT0 TECTUPOBAHMS

KoHTposabHbIe TecThbl TPeIHA3HAYCHBI JJIsI MAaTUCTPOB OYHOM (POPMBI
oOy4eHus, U3ydaronux Kypc «MeToapl MOASTUPOBAHUS U ONITUMH3ALUNY. TeCThl
HE0OXOMMBI KaK JJI1 KOHTPOJIA 3HAaHUH B IIPOIIecce TEKYIIeH aTTecTalu, TaKk u
JUJIS1 OIICHKH 3HAHUM, pe3yJIbTaTOM KOTOPOH MOXKET OBITh JIOMYCK K DK3aMEHY WJIU
BBICTABJICHUE 3a4€TA.

[Tpu pabGoTe ¢ TecTaMu CTyACHTY IIpeaiaracTcsl BEIOpaTh OJIMH BapUAHT
OTBETA U3 TPEX — YEThIPEX MPEI0KEHHBIX. B TO k€ BpeMsl TECTHI IO CBOEH
CJIO’KHOCTU HEOJJMHAKOBBI. Cpeiu peAJIOAKEHHBIX UMEIOTCSL TECThI, KOTOPbIE
coJiep KaT HECKOJIbKO BApUAHTOB MPaBUIILHBIX OTBETOB. CTy/IEHTY HEOOXOIMMO
yKa3aTh BCE MPABUJIbLHBIE OTBETHI.

TecTsl paccunTaHbl Kak HA UHIUBUYAJIbHOE, TAK U HA KOJUIEKTUBHOE UX

PCUICHUC. Onu MOI'yT OBITH MCITOJIE30BaHbI B Impouecce U ayANTOPHBIX SaHHTI/II\/’I, u



CaMOCTOATENHLHOM paboThl. OTOOP TECTOB, HEOOXOAMMBIX JJII KOHTPOJIS 3HAHUH B
MPOLIECCE MPOMEKYTOUYHOM U UTOTOBOM aTTECTALIMU MMPOU3BOIUTCS KAXK/bIM
IpernojiaBaresieM WHIANBUYTbHO.

Pe3ynpTaThl BHIOIHEHUS! TECTOBBIX 3aJJaHUM OLICHUBAIOTCS MPENOIABATEIEM
10 MATUOAJIILHOM IIKaJIe ISl BBICTABIICHUS aTTECTALUU WUJTH TI0 CUCTEME «3a4eT —
«He 3aueT». ONeHKa «OTINYHOY BBICTABJISETCS IPU MPABUIILHOM OTBETE Ha Oosiee
yeM 90% npemioxkeHHbIX penogaBareaeM TecToB. OLEHKa «XOpOLo» — MpU
npaBuILHOM OTBeTe Ha OoJiee ueM 70% TecToB. OlieHKa «YOBIETBOPUTEIHLHOY —

MpHY NMpaBUIbHOM O0TBeTE Ha 50% MPEeIOKEHHBIX CTYJCHTY TECTOB.



