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AHHOTaNINA

Hucuumumaa «CeTd M CHUCTeMbl MOOWIJIBHOM CBSI3M» BXOAUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajgaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnennanbHoctd  11.03.02  «VHPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH M CUCTEMBI  CBS3M»
HAIPaBIEHHOCTH «IIporpamMmHO-3aIHILIEHHbIE MH(OKOMMYHUKAIIUW. Jucuumniuna
peanu3zyercs kapenpoit «Ne25y.

JlucuuninuHa HalejaeHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIETYIOIINX KOMIIETEHIIUH:

[TK-1 «Crioco0OeH K pa3BUTHIO CUCTEM U CETEH Mepenayn TaHHbIX)

[IK-2 «CnocoOeH oOCyHIeCTBISATh JKCHEPUMEHTAIbHbIE HCHBITAHUS, MOHUTOPUHT
COCTOSIHUSL U TIPOBEPKY KadecTBa pabOThI, MPOBEIECHUE U3MEPEHUI M TUArHOCTUKY OIIMOOK H
OTKa30B TEJIIEKOMMYHHMKAIIMOHHOTO OOOpYJIOBaHMS, CETEBbIX YCTPOMCTB, MPOrPaMMHOTO
oOecrieyeHnss HPOKOMMYHUKALIUI

[IK-3 «CnocobeH NpuMEHSTh COBPEMEHHBIE TEOPETUYECKUE U HKCIEPUMEHTaJbHbIC
METOABl  WCCIIEAOBAaHWS €  [EIbI0  CO3/JAaHUS  HOBBIX  TIEPCIEKTHBHBIX  CPENCTB
MH(OKOMMYHUKAIIUA, UCTIOJIb30BAHUIO U BHEAPEHHUIO PE3YIbTATOB UCCIICIOBAHMID

[IK-6 «CrnocobeH K aIMHHUCTPUPOBAHHIO CPEICTB oOOECIeYeHHs Oe301MacHOCTH
yAaIEHHOTO JOCTyNa (OMEepPalMOHHBIX CUCTEM U CIEIUAITU3UPOBAHHBIX MPOTOKOJIOB))

ConepxaHue JUCHUIUIMHBI OXBaTBIBAET KPYT BOIPOCOB, CBSI3aHHBIX C IMOCTPOCHHEM
CHUCTEM MOOMIIBHOM CBSI3M, METOJAaMU TMOBBIIICHUS CKOPOCTU MEpeqayd B COTOBBIX CETSX,
OpraHMu3aIMeH mepeaadu ¢ 00paTHOM CBSI3bI0 B OSCIPOBOJIHBIX CETSIX.

[IpenogaBanue AMCHMILIUHBI TpeIyCMaTpPUBAeT Cleayromue ¢GOpMbl  OpraHU3aIUN
y4eOHOTr0 IMpoIiecca: JIEKIUH, JIabopaTopHbie paboThI, CAMOCTOSATEIbHAA padoTa 00yUaroIIerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTaIHs B popMe dK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

S13pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJILTATOB O0YUYEHUS IO JUCIUIUIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenpto mpenomaBaHuss AUCHUIUIHHBI «CEeTH M CHUCTEMbl MOOMJIBHOW CBSI3W» SIBIISICTCS

MoJlydeHue OOYyJaroIIMMUCS HEOOXOAMMBIX UM HABBIKOB B O0JacTH COTOBOM  CBSI3H.

PaccMaTtpuBarOTCsl MyTH TOBBIIMICHUS CKOPOCTH TI€PEIadyd B COTOBBIX CETSIX, OpPraHU3aIus
nepesaun ¢ 0OpaTHOM CBSI3bIO B OECITPOBOIHBIX CETSX.

1.2. JQucumminHa

BXOJUT B COCTaB 4YacTd, (opMHpyeMOH  ydaCTHUKAMU

00pa3oBaTesbHBIX OTHOIIECHUM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUsl (l1ajee —

OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 0OYUEHUS MO AMCLUUIUIMHE, COOTHECEHHBIX C

IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIICTCHITHH

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KO,Z[ W HAMMCHOBAHHWC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[TpodeccronanbHbIe
KOMITETEHIHH

[TK-1 Cnocoben k
Pa3BUTHIO CUCTEM U CETEU
nepeaavn JaHHbIX

[IK-1.3.1 3HaTh NpUHLIMIBI TOCTPOEHUS
CHUCTEM CBSI3H, TEJIEKOMMYHHUKAIIMOHHBIX
CUCTEM pa3INYHbIX TUIIOB

[1K-1.3.2 3HaTh NpeanochUIKu pa3padoTKH,
MPUHIIUIIBI U CTPYKTYPY 0a30BOM 3TaIOHHOMN
MOJIEIH B3aUMOJICHCTBUS OTKPBITBIX CUCTEM
Osl

I1K-1.3.3 3HaTh (yHKIHMU KaXKIOTO YPOBHS
OSI, nonsTue o npotokonax OSI, obmme
CBeZIeHUs 00 000py0BaHUH, BHITIOTHSIOIIEM
¢yHkuuu kaxaoro yposs OSI

[TK-1.3.5 3HaTh 11eM U 32141 TPOBOIUMBIX
UCCIeIoBaHUN U pa3paboToK

[1K-1.3.6 3HaTh MeTO/IbI aHATN3a U
0000111€HUSs] OTEUECTBEHHOTO U
MEXyHapOJAHOIO OIbITA B 00JIACTH CUCTEM
U CeTel nepefayu JaHHBIX

IIK-1.Y.1 ymeTp ocy1mecTBIsATh
KOH(UTYpaIMOHHOE U [TapaMEeTPUIECKOe
IUTAHUPOBAHME CETEN MEepENAYN NaHHBIX,
pa3zpabaThiBaTh PEKOMEHIAIUH TIO
yJIyUIIEHUIO KauecTBa paboThl CETH
[IK-1.Y.2 ymMeTb BBINOIHATH pacyeT
MIPOIYCKHOM criocoOHOCTH ceTeit
TEJIEKOMMYHUKAIUI

[IK-1.B.1 BnageTs HaBbIKaMHU MJIAHUPOBAHUS
HOBBIX (YHKIMI U BEpCHUIl MPOrpaMMHOIO
o0ecrieyeHus ceTelt mepeaun JaHHbIX
[1K-1.B.2 BnageTs HaBbIKaMu paObOTHI Ha
KOMMYTAIIMOHHOM 000pYAOBaHHUH I10
00eCneueHnI0 pean3aluu yCIyT,
BBITNIOJIHEHUIO TUIAHOB T10 PACIIUPEHUIO
CYILLIECTBYIOIIEr0 000pyA0BaHUS CETEBBIX
1aTHOPM M HOBBIX TEXHOJIOTHI

ITpodeccuonanbubIe

[1K-2 Criocoben

[1K-2.V.4 ymeTh aHanu3upoBaTh PE3yJIbTAThI
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KOMIICTCHIIU N

OCYILIECTBIISITh
HKCIIEpUMEHTAJIbHbIE
UCTIBITAHUS, MOHUTOPUHT
COCTOSIHUS U TIPOBEPKY
KauecTBa padoThl,
IIPOBE/ICHUE U3MEPEHUN U
JMAarHOCTUKY OIINOOK U
OTKAa30B
TEJIEKOMMYHHUKAIIHOHHOTO
000py10BaHHUs, CETEBBIX
YCTPONCTB,
IPOrPaMMHOTO
obecrnieueHus
MH(POKOMMYHUKAIHI

Y yCTaHABIMBATh COOTBETCTBHE MapaMeTPOB
paboThl 000PYIOBAHUS JIEHCTBYIOIIUM
OTpaciIeBEIM HOPMATHBAM

[1K-2.B.1 BnageTs HaBbIKaMu cOOpa,
aHayM3a U 00pabOTKU CTATUCTUYCCKOM
nH(pOpMaIUK C 1ENTbI0 OIIEHKH KayecTBa
MPEIOCTABIISIEMBIX YCIYT, COOTBETCTBHS
TpeOOBAHUAM TEXHUYECKUX PETIAMEHTOB
TEJICKOMMYHUKAIIMOHHOTO 000pYyI0BaHUs

I1K-3 Criocoben
IPUMEHSTh COBPEMEHHBIC
TEOPETUICCKHE U
SKCIIEPUMEHTAIbHBIC
METOIBI UCCIIEIOBAHMUS C

[1K-3.3.1 3HaTh METOJIBI M CPEICTBA

[TpodeccronanbHbIC
KOMITCTCHITHH EJIBIO0 CO3/IaHUS] HOBBIX TUITAHUPOBAHMS U OpPraHU3aIuN
NEPCICKTUBHBIX CPEJCTB | UCCICIOBAHMN U pa3pabOTOK
UH(POKOMMYHUKAITUH,
UCIIOJIb30BaHUIO U
BHEJIPCHHIO PE3yJIbTaTOB
WCCJICIOBAHU I
ITK-6 CriocobeH k
ITK-6.3.1 3HaTh 00IIME TPUHITUTIBI
aJIMAHUCTPUPOBAHHIO
(YHKIIMOHMPOBAHUS M apXUTCKTYPY
CpeICTB o0ecreYeHus
anrmapaTHbIX, MPOTPAMMHBIX U TIPOTPAMMHO-
[Tpodeccuonanbhbie | 6€30MaCHOCTH .
anrmapaTHbIX CPEJICTB aIMUHUCTPUPYEMO
KOMITCTECHITHH yIAJIEHHOTO JOCTyIa

(oTepanMOHHBIX CUCTEM U
CHEIHAN3UPOBAHHBIX
MTPOTOKOJIOB)

CCTHU; MMPOTOKOJIbI KAHAJIBHOT'O, CETCBOIO,
TPAHCIIOPTHOT'O U ITPUKIIAJHOT'O ypOBHeI\/'I
MOJACIIN BSaHMOI[CfICTBHH OTKPBITEIX CUCTEM

2. Mecrto nucuuminHb B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIICTYIOIUX TACIHILINH:
— «OCHOBBI IOCTPOEHMSI THPOKOMMYHUKAITMOHHBIX CUCTEM U CETEH»,

— «QO0mas Teopus CBA3NY

3HaHUs, TIONyYEHHBIE TPU U3YYCHWH MaTepuaia MaHHOW NUCIUIUIMHBI, UMEIT Kak
CaMOCTOSATECIIBHOC 3HAUYCHUE, TAK U MOFYT HCIIOJIBb30BAaTHCA HpI/I I/I3y‘-IeHI/II/I I[pyrI/IX AUCHUIIIINH:
— «YueOHO-MCcCIeq0BaTENbCKAsl pad0Ta CTYACHTAY.

Tabnule 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITMHbI

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUIINHE (M paclpeielieHue 3TOH TPyA0EMKOCTH M0 ceMecTpaM) IpeACTaBICHbI B

Bun yuebnoit paboTbl

TpynoemMKocTs 1o
ceMecTpam

Bcero




Ne8
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n00Z0MO6KU 10 10
Ayoumopnuie 3auamus, BCETO 4ac. 30 30
B TOM YHCIIE:
nexiuu (JI), (dac) 20 20
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnas paboma, Bcero (4ac) ol ol
Buo npomescymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaMAATCKHI YK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUILTNHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUUILTUHBL, X TPYAOEMKOCTh

Pa3genpl, TEMBI IUCIIMILINHBL Hexin | 113 (C3) P KII CPC
’ (dac) (dac) ("ac) (dac) (dac)
Cemectp 8
Paznen 1. [loctpoeHune cucTeMbl MOOMIIHLHOM CBSI3U 6 3 16
Pazzen 2. [TyTn MOBBIIEHUS CKOPOCTH TIEpeIavyn B 6 3 16
COTOBBIX CETSIX
Paznen 3. Opranuzarius nepenadu ¢ oOpaTHOM 8 4 19
CBSI3bI0 B OECIIPOBOJHBIX CETAX
HWroro B cemecTpe: 20 10 51
Utoro 20 0 10 0 51

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HENOCPEJACTBEHHOM  BBIIOJHEHUU
Oo0yyarolUMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oyaymiel
po(eCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB M TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 O06006111EHHAsT MOAETH CUCTEMEI COTOBOH CBSI3H.
Opranuzanus padoTel ¢ aDOHEHTCKUMHU yCTPOMCTBAMU B OJTHOM

cektope. OCOOEHHOCTb MOCTPOEHUsS! (PU3MUECKOTO YpPOBHS B
cerax 4 nmokoneHus. OpraHu3anus NOJKIIOUYEHUs] aOOHEHTCKOTO

yCTpOﬁCTBa K 0a3oBoit CTaHIINH. HpI/IMeHeHI/IC CIICuaJIbHBIX
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KofoB mnpu mnonkmodernn k bBC (mpeamOyna). Bo3moxxHbIe
kKoHGUKTEI mnpu  noakmoueHnu kK bC.  HeobxomumocTtsb
WCIIOJIB30BAHUS TPOLIEAYPHl TOCIEIO0BATEIBLHOTO YBEIUYCHUS
MOIIIHOCTH. YTIPOILIEHHBIN aHaIKU3 Ipoliecca noaxiatoueHus k bC.

[TyTn mnOBBILIEHUS CKOPOCTU Ie€peladd JaHHbIX B COTOBBIX
cerax. OIlEHKa CKOPOCTH Teperaud Ha OCHOBE (HOpMYJIbI
HPOIYCKHOM crocoOHOoCTH. [loBBIlIEHHE CKOPOCTH Iepeadn 3a
CYET YBEIMUYCHHS MOIIIHOCTH TEePEeIaBaeMOr0 CUTHAJIA M IIUPHUHBI
nojocel 4acToT. [loBbIIIEHHME CKOpPOCTH Ieperayd 3a Ccyer
ucnonb3zoBanus Maibix BC. IloBbiieHre CKOpOCTH mepeaaydu 3a
CYET HCIIOJIb30BAaHUS HANpaBJICHHBIX AHTEHH M MCIIOJb30BaHMS
Oomee  BBICOKMX 4YacToT. [loTeHUIMaNbHBIE BO3MOXXHOCTHU
YBEJIMYEHUSI CKOPOCTH Mepelayd s BOCXOIALIEro |
HUCXOJIAIIETO KaHaJla Mepeaadu JaHHbIX. [[oBbIIIeHHe CKOPOCTH
nepeAayd 3a CueT HM3MEHEHHs B3aMMOJEHCTBHS YCTPOMCTB
COTOBBIX ceTeil. OHeprernyeckas 3()(EKTUBHOCTH pPabOTHI
0ecpoOBOIHBIX YCTPOUCTB.

OcHoBHas uuest THOPUAHBIX CIIOCOOOB OpraHU3alMK MOBTOPHON
nepeaaud. AHanu3 3(PQPEKTUBHOCTH METOJOB TIHMOpHIHON
oOpaTHOM CBsA3M. AHaJIM3 BIUSHUS OrPAaHUYEHUS 4HKCiIa
IIOBTOPHBIX II€peslad Ha CKOPOCThb IEpeAauu B CiIydae, €Clid He
UCTIONIb3YeTCS  TUOpumHass  oOpaTHas  CBS3b. Ananus
3 GEKTUBHOCTH TOMEXOYCTOHYHMBOIO KOJAUPOBAHUS B CHUCTEMax
¢ oOpatHoii cBs3bto. [locTpoenne ko/10B XOMMUHTA C 3aIaHHBIM
YUCcIOM  MHGOPMALMOHHBIX  CHUMBOJIOB  (3aJlaHO  YHCJIO
MH(OPMALIMOHHBIX CUMBOJIOB, ITOCTPOUTHh KOJ ¢ MHUHMMAJIbHBIM
paccrossHueM 3 ¥ MHUHUMAIbHBIM 4YHCIOM IIPOBEPOYHBIX
CHUMBOJIOB). [ToBpiieHne 3(HEKTUBHOCTU  HCIIOJIB30BAHUS
IIOMEX0YCTOWYMBOIO KOJMPOBAHUS JUIsl OECIIPOBO/IHBIX ceTell 3a
CYeT MATKOro JCKOAUPOBAHMUS. IlepeGopHbIil  anroput™m
KECTKOro JekoaupoBaHus. [lepeGOpHBIN anropuT™M MSArKOro
JIEKOAMPOBaHMSL.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb ITPUBEICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

No
/o

HaunmenoBanue mabopatopHbix paboT

TpyroemMKoCTb, N3 aux Ne
(dac) MPaKTUYECKON | paszena

7




MOJATOTOBKH, | JUCIUII
(dac) JIMHEI
Cewmectp 8

1 | MoaenupoBaHue CUCTEMBI IIEpPeIaun JaHHBIX 3 3 1-3
C pelaroniel 00paTHON CBS3bIO

2 | MoaenupoBanue 0a30BOM CUCTEMBI TIEpeIaun 3 3 1-3
TAaHHBIX C THOPHUIHON perIatolei oopaTHoi
CBSI3BIO

3 | UccnenoBanue BIMSHUS CIOCOOOB 4 4 1-3
MTOCTPOCHHUS THOPHUIHON PEeIIaroIIeH
0o0paTHOM CBSI3M HA CKOPOCTh IEepeIaun
JaHHBIX

Bcero 10 10

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs

Bunbr caMmocTosiTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Buasl caMOCTOSTENIbHOM PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qJac qJac
1 2 3
N3yuenune TeopeTuueckoro Marepuania
31 31
qucuuraael (TO)
IToaroToBka K TeKyIeMy KOHTPOIIIO 10 10
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU
10 10
atrectrauuu (ITA)
Bcero: 51 51

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUaromUXCsl 0 JUCIUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb MeUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEeH B Ta0IUIE 8.

Tabnuua 8— IlepeyeHp Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Kommuectso
ITudyp/ HK3EMILIAPOB B
Oubmorexe
URL bubnuorpapuyeckas ccpuika
(kpome
anpec
AIIEKTPOHHBIX
9K3EMIULIPOB)

004.4 MHoroanTeHHas Tepeiada JaHHBIX B OECHpOBOJTHBIX ceTsx | 68

K 84 [Texcr] : yuebHoe mocobue / E. A. Kpyk, A. A. OBunnHuKOB ; C.-
[Terep0. roc. yH-T aspokocM. nmpudopoctpoenus. - CII6. : M3a-Bo

I'VAIL 2013. - 84 c.

https://lib.quap.ru/jirbis2/components/com irbis/pdf view/?268006
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Mertoap! ciryyaifHOr0O MHOYKECTBEHHOT'O JAOCTyHA : [ DJIEKTPOHHBIN
pecypc] : moHorpadus / A. M. Tropmukos ; C.-Ilerep0. roc. yH-T
a3pPOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TeKcToBbIe aaH. - CIIO.
: M3p-Bo I'VAIL 2014. - 300 c.

http://www.znanium.com/catalog.php?bookinfo=234272
TexHomorun MOOMIBHOW CBSI3U. yciayrd W cepBucel / A.l.
benbros, N.10. Kykos, J[.M. Muxaiinos, A.B. CtapukoBckuit. -
M.: UH®PA-M, 2012. - 206 c.

http://www.znanium.com/catalog.php?bookinfo=371411
MHorokaHaJbHBIE TEJIEKOMMYHUKAIIUOHHbBIC CHCTEMEL.
Y.1.1IpuHUUOBI TOCTPOEHUS] TEJIEKOM. CHUCTEM C BpEMEH.
pasnen. kananoB: Yu.noc./ A.b. Tumenko. - M.:11[ PUOP:HUILL
MH®PA-M,2013 - 104 ¢

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAMOHHO-TEIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0Opa3oBaTeIbHBIX pecypcoB HH(OPMAIHOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://e.lanbook.com/ | DiexTponHas OGHOIMOTEYHAS cUCTEMA

https://znanium.com/ | DiekTpoHHas OMOIMOTEYHAsI CUCTEMA

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpOrpaMMHOr0 0OECHEUEHHUs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO Mpolecca MO AUCHUILINHE.
[lepeuyeHpb ucnonbp3yeMoro NporpaMMHOro obecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne l'[/l'[ HanmenoBanue
1 MS Office
2 MS Windows
3 MS Visual Studio
4 Matlab
8.2. HepequL I/IH(bOpMaI_II/IOHHO-CHpaBO‘-IHLIX CUCTCM,UCITIOJIB3YCMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPoIlecca Mo JUCITUILINHE
[lepeuenb UCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTLUTHHE, TIPECTaBICH B Tabmuiel 2.



http://www.znanium.com/catalog.php?bookinfo
http://www.znanium.com/catalog.php?bookinfo

Tabmmma 12 — CoctaB MaTepruaaIbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (pu HEOOXOAMMOCTH)

1 ®onp ayautopui 'Y AIl qyist mpoBeeHust 3aHATUI
JIEKIIMOHHOT'O U CEMUHAPCKOTO (IMMPAaKTHYECKOT0) THIIA,
TPYIIIOBBIX U MHIMBUAYaTbHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOYHOM aTTECTALIUHU.

Criennanu3upoBaHHas MeOelb; TEXHIUUECKUE CPeACTBa 00ydeHUs,
CITy’Kalliue IS TIpeICTaBIeHns yuebHoi naHdopmainu 00IbIIoi
ayJUTOPHUH; IEPEHOCHON HA0OP AEMOHCTPAIMOHHOTO 000y I0BaHUs

2 | JlabopaTopus ceTeii U cucTeM nepeaaun uHGopManuu ayn. 14-28,
Criermanu3upoBanHast MeOelb; TEXHIYECKHE CpeACcTBa 00ydeHus, bonwmas Mopckas, 67
CITy’Kalliue JUIsl IPEJICTaBIeHUsT yu4eOHOM nH(OpMAITUU OOJIBIION
aynutopuw; nadboparopHoe obopynoanue (II19BM - 10 wir.,
00BeTMHEHHBIE B JIOKATBHYIO BEIYUCIUTENBHYIO CETh C BBIXOJOM B
BEIUHCIUTENBHYIO ceTh I 'Y AIl u IHTEepHET, CTEHIBI ¢ KOMMYTaIHeH
MaKeTOB 1 KOMMYTAallUeH KaHAIIOB, CTPYKTypUpPOBaHHas KaOembHast
CUCTEMa, CTOHKH C TeJICKOMMYHHUKAIIMOHHBIM 000pyIOBaHHUEM,
CUCTEeMa MTUTAHUA U BEHTHIISINH, YMYJISTOP aKTHBHOTO CETEBOTO
0060pyI0BaHMS)

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs 1o AUCUUIUIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallnun Hepequb OLICHOYHLIX CPCACTB

OK3aMeH Crrcox BONMPOCOB K AK3aMEHY

10.2. B kayecTBe KpUTEpUEB OLIEHKM YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYalONIMMHCS TPUMEHSETCST 5S-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXIYJILHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIUHN

Or1reHKa KOMITETEHITUHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiutpHas mKana PaKTep (bopmmp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OTMUPAasiCh HAa 3HAHWS OCHOBHOM W JIOTIOJTHUTEIILHOW JIUTEPaATYpHI,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBJIEHNUS,

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.

COTIIMYHO»
GauTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIELMAIN3UPOBAHHBIX MOHSITHH.

«YOOBJICTBOPUTCIIEHO
(GavTCHO»

— oOyyJaronuicss yCBOWJI TOJIBKO OCHOBHOW NPOTpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUS B MPAKTUYECKOM IPUMEHEHUHM 3HaHUI
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHHUI;

— YaCTUYHO BJIaJACET CUCTEMOM CHECIUAIM3UPOBAHHBIX NOHSITHUH.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— o0yJaromuics HE YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH TP
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— UCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM IMPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No

/1

[Iepeuens BonpocoB (3a7a4) A IK3aMeHa

Kon
HHIMUKATOpa

1 | O6oO0ueHHas MOJIENb CUCTEMBI COTOBOI CBSI3H. I[1K-1.3.1

I1K-1.3.2
I1IK-1.3.3
IK-1.3.5
I1K-1.3.6
I1K-3.3.1
I1K-6.3.1

2 | Opranu3anus paboTsl ¢ a00HEHTCKUMH YCTPOMCTBaMH B OTHOM IIK-1.B.1

CEKTOpe.

3 | OcobeHnHOCTh TOCTPOCHHUST GUZNIECKOTO YPOBHS B ceTsix 4 mokonenns. | [TK-1.3.1

I1K-1.3.2
[1IK-1.3.3
ITIK-1.3.5
I1K-1.3.6
[1K-6.3.1
ITIK-1.B.1

4 | Opranuzanus NoAKJIIOYEHUsI aDOHEHTCKOT0 YCTpOHCTBa K 6a30BOM [IK-1.¥.1
craniuu. [IpuMeHeHne cnenuanbHbIX KOJOB NpH noAxkirodeHnn Kk bC IIK-1.¥ .2

(mpeamOyua).

[IK-1.B.1
I1K-1.B.2

5 | Bo3mosxxuble KOHQUKTHI pu nojkIoueHnu k bC. HeoOxoaumocTth [IK-2.V 4
UCIIOJIb30BaHUs IPOLIEAYPHI ITOCIEN0BATEIBHOIO YBEIUYCHUS I1K-2.B.1
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MOIITHOCTH.

6 | YnopouieHHsll aHamu3 npoiecca moakiatodeHus k bC. [IK-2.V 4
I1K-2.B.1

7 | [lyTy mOBBIIICHHS] CKOPOCTH TIEPEIavul JAaHHBIX B COTOBBIX CETSX. IK-1.V.1
OrneHka CKOpPOCTH Nepeaayy Ha OCHOBE (DOPMYJIIbI TPOITYCKHOM [IK-1.¥ .2
CIIOCOOHOCTH.

8 | IloBbIIEeHHE CKOPOCTH MEpEJauu 3a CUET YBEINYCHUS MOLTHOCTH IIK-1.V.1
Mepe1IaBaeMOr0 CUTHAJIA ¥ IIMPHUHBI MOJIOCHI YaCTOT. IIK-1.V.2

9 | IloBbIlIEHHE CKOPOCTH MEPEIAuu 3a CUeT UCIOIb30BaHus Manbix bC. IIK-1.V.1

[IK-1.¥.2

10 | [oBblIeHNE CKOPOCTH MEPEayuH 3a CYET UCTIOTH30BAHUS IIK-1.V.1
HAIPaBJICHHBIX AaHTEHH U MCIOJIb30BaHMs 00Jiee BBICOKHX YaCTOT. [IK-1.¥.2

11 | [ToTeHManbHBIE BO3MOKHOCTH YBEIUYCHHUSI CKOPOCTHU TMepeaadn s I1IK-1.V.1
BOCXO/SILIEr0 M HUCXOMAILIEr0 KaHaJla Iepeayy JaHHbIX. IIK-1.¥.2

12 | IloBbllIeHHE CKOPOCTH Mepeaayu 3a cueT u3Menenus Bzaumopeiicteus | [IK-1.V.1
YCTPOWCTB COTOBBIX CETEH. IK-1.¥.2

13 | Duepreruueckas 3pPeKTUBHOCTH PabOThI OECTIPOBOTHBIX YCTPOUCTB. IK-1.V¥.1

IK-1.¥.2

14 | OcHoBHas ues TMOPHUIHBIX CIIOCOOOB OPTaHU3aIlMU TOBTOPHOU I1IK-1.3.1
nepeiayH. I1K-6.3.1

15 | AHanu3 3ppeKTUBHOCTH METOA0B THOPUIAHONW OOpaTHOM CBS3H. IK-1.V¥.1

IK-1.¥.2

16 | AHanu3 BIUSHUS OTPAaHUYCHHS YKCiIa MOBTOPHBIX Nepeaad Ha ckopocts | [TK-1.V.1

nepeauu B caydae, €CiIM He UCTOb3yeTcs ruopuinas ooparnas csizb. | [1K-1.Y.2
[IK-2.V 4
I1K-2.B.1

17 | Ananus 3¢ pexTHBHOCTH MOMEXO0YCTOWYMBOTO KoaupoBanus B cuctemax | [IK-1.V.1

¢ oOpaTHOM CBS3bIO. [K-1.¥.2
[IK-2.V .4
I1K-2.B.1

18 | [locTpoenue kogOB X3MMHUHTA C 33JaHHBIM YnciioM nHpopMarmonHeix | [TK-1.VY.1
CUMBOJIOB (32/1aHO YKCIIO0 WH(OPMALIMOHHBIX CUMBOJIOB, TocTpouTh kog | [1K-1.Y.2
C MUHUMAJIBHBIM PAacCCTOSIHHEM 3 1 MUHUMAJIbHBIM YHCIIOM
IPOBEPOUYHBIX CUMBOJIOB).

19 | [oBsienue 3(h(HeKTUBHOCTH MCTIOIB30BAHMS TOMEX0YCTOHYNBOTO IK-1.V.1
KOJIMPOBaHUS JUIsl OECIIPOBO/IHBIX CETEH 3a CUET MATKOTO [IK-1.¥.2
JIEKOIMPOBAHMSI.

20 | ITepeGOpHBI aJITOPUTM JKECTKOTO JEKOIUPOBAHMUS. I1K-1.3.1

21 | TTepeOOpHBIH ANTOPUTM MSITKOTO JIEKOJAUPOBAHUSL. I1K-1.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / qudd. 3adera

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adeta / qudd. 3adera

Kon
HHJMKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOThI

MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Uil KYpCOBOTO IPOEKTHPOBAHHUS/BBIIIOJIHEHHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KypCOBOIO IMPOEKTUPOBAHUS/BBITTOIHEHHS
KYpPCOBOM paboOThI
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‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbIi epeyeHb BOMPOCOB Il TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB 17151 TECTOB
UHAMKATOpa

He npenycmorpeHo

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yueHus1, mpeacTaBiIeHbl B Ta0ymie 19.

Tabmuna 19 — IlepedeHp KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npeaycmotpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCA B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [ YAIL, pernmameHTHpPYIOIIMX TMOPSAOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
riyOoKkoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. Ha3HaueHue cOBpEMEHHOM JieKIuU B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOPMAIMIO MO TEME, a B OCBOCHHUHU
(GyHIaMEHTaJIBbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOrOo TIO3HAHMs, HOBEHMIINX
JOCTHXKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIEKIus pacKkpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABIECHUE O TUCIHUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyYeHHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEMNOJIaBaTEIIeM;

— pa3BuTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiine rofbl;

— HAY4YUThCS METOJMYECKH 00pabaThiBaTh MaTepual (BBIAENSTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHMMaHUsS BCeX HEOOXOIUMbIX TEPMUHOB U TOHSATHUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd ClalijoB |
HCIIOJIb30BaHUMEM pa3/laTOYHOTO MaTepuaja IpH MPOBEACHUU KOPOTKUX TUCKycCHi 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLIUTUIMHE.

CrpykTypa npefocTaBaeHus JEKIMOHHOIO MaTepuana:
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Paznen 1. [Toctpoenue cucteMbl MOOMIIBHON CBSI3U
Paznen 2. IlyTu noBbIIIIEHUS! CKOPOCTHU MEPEAAUYU B COTOBBIX CETAX
Paznen 3. Opranuzanus nepenadu ¢ 0OpaTHOM CBSA3bIO B OECIIPOBOIHBIX CETAX

11.2. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPabOT oOydYaOIIUMKCA MAOKEH YriyOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAIUOHHON XapaKTEPUCTHUKON 0O0yyaromerocs.
Brimonnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, pacdyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHBIX pabOT OO0ydyaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONIpEeNeiseMOll Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIMM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00y4aroImerocs:

— npuoOpeTeHrne HaBBHIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL;

— 3aKperuieHUe, pa3BUTHE W JCTaNIM3allMs TEOPETHUECKUX 3HAHWUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJTy4YeHHUE HOBOM MH(POPMAIINH 110 U3y4aeMON TUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTopHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue U TpebOoBaHUA K IPOBEAEHUIO 1a00PAaTOPHBIX padoT

Bapuant 3amaHus mo Kaxaoi JabopaTopHOW paboTe OOYyYaromHMiics TOIydYaeT B
COOTBETCTBUH C HOMEPOM M0 XKypHaiy rpymmbl. [lepea mpoBeaeHueM 1ab0paTopHON pabOThI
o0ydJarorieMycsi CieyeT BHHUMATEIbHO O3HAKOMUTHCS C METOIUYECKMMH YKA3aHUSAMH T10 €€
BBITIOJTHCHUIO. B COOTBCTCTBUHU C 3aJaHUCM 06yqa}01111/11?1051 JOJI’KEH ITOATOTOBUTH HCO6XOI[I/IMI)IG
JAHHBIC, TIOJYYHTh OT TMPEroaaBareNs JONYCK K BBHIMOJHEHHIO J1a0OpaTOpHOH paloThI,
BBIMIOJHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh ACUCTBUN, MONY4YUTh TpeOyeMble pe3yJIbTaThl,
0(OPMHUTH ¥ 3alUTUTH OTYET I10 JIAOOPATOPHOU padoTe.

JlaboparopHas paboTa 1. MoaenupoBaHue CUCTEMBI Mepefaun JAHHBIX C pPelaroniel oopaTHoM
CBSI3BIO.

[TocTpoeHne Momenu CUCTEMBI Tepeavyd JaHHBIX C HCIOJIh30BAaHUEM pelIaroIield oOpaTHOM
CBs3b10. JIJIT MPOBEPKH IEJTOCTHOCTH JIAHHBIX HCIOJB3YETCS IMUKIUYCCKHA H30BITOUHBIA KO
(CRC), B KauecTBe MOMAYJSAIMH TpPUMEHseTcs aBouvHas (azosas moxyssinus (BPSK).
PaccmarpuBaeTrcs Mojens KaHala C aIUTHBHBIM O€NBIM TayCCOBCKMM IMyMOM. B cirydae
OoOHapy»XKEHHBIX OIIMOOK MOBTOpPSIETCS Mepenada COOOIIeHHs MO KaHainy. B mabGopaTtopHoit
paboTe OICHWBACTCS CKOPOCTh MEPeIavyd JAHHBIX TaKOW CHCTEMBI TIPH PA3IMYHBIX 3HAYCHUSIX
cootHomeHus: curHai/myMm (SNR), orieHuBaeTcsi BEpOSTHOCTh ONIMOKKA HAa OMT M BEPOSTHOCTH
HEOOHaPYKEHHBIX OMIMOOK.

JlaGopaTtopHas pabota 2. MoaenupoBanre 0a30BOM CUCTEMBI TIEpeIaun JaHHBIX ¢ THOPUIHOM
pelaroiieit 0OpaTHOH CBSI3bIO.
[TocTtpoenne Mopenu 0a30BOM CHCTEMBI TMepeaadydl JAHHBIX C HMCIOJIb30BAaHUEM THOPHUIHON
pemaromieii  oOpaTHOMl  cBsA3br0. IS TPOBEpKH IEIOCTHOCTH  JAHHBIX  HCIIOJIB3YeTCs
MUKITNYCCKUH M30BITOUHBIN Ko ¢ 16 mpoepounsiMu Outamu (CRC-16). IlepenaBaembie 10
KaHaJy JaHHbIe KOJUPYIOTCS MOMEXOYCTOMYMBHEIM KOJOM. B KauecTBe MOMEXOYCTOWYHUBOTO
KOJIMPOBaHUS UCTIONB3YIOTCS KOIbI XOMMUHTA. J{JIs Iepeiaun UCroib3yeTcst JBonYHas (pa3oBast
monymsuust (BPSK). PaccmarpuBaercs mojenb KaHala ¢ aJIUTUBHBIM OENBIM T'ayCCOBCKUM
nrymMoM. B ciydae oOHapy>KeHHBIX OLIMOOK MOBTOpSETCS Mepefada cooOlleHus mo KaHainy. B
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nabopaTopHOM paboTe HCCIEAYeTCs] BIWSHHE COOTHOIIEHWUS CHUTHAI/IIYM H  CKOPOCTH
MIOMEX0YCTOWYMBOTO KO/Ia Ha CKOPOCTh IepeaayH.

JlaboparopHas padoTta 3. MccnenoBanue BIUSIHUS CIIOCOOOB MOCTPOSHUS TUOPHTHOM
pelaronieit 00paTHOM CBSI3U HA CKOPOCTD Mepeiauyl TaHHBIX.

[TocTpoeHne Moaenu CHCTEMBI Iepefadd JaHHBIX C HMCIIOJIb30BAaHHEM TMOPHUIHON pelIarolei
oOpaTHOM CBs3bl0. Mogenupyercss JABa THUNAa TaKUX CHCTEM: C  HCIOJIb30BaHUEM
KOMOMHUpOBaHUA 1O Yei3y M C HUCIOIb30BAHMEM HapalluBaeMOW H30BITOYHOCTH, 32 CYET
UCIIONIb30BAaHUsI CEMEWCTBAa KOJIOB B pEXHMME MepeMEeHHBbIX ckopoctell. [lns mpoBepku
[IEJIOCTHOCTU JITAaHHBIX MCIIONB3YEeTCA IMKINYECKUH H30bITOUHBI KO ¢ 16 IpOBEpOYHBIMU
outamu (CRC-16). [lepenaBaemble Mo KaHATY JaHHBIC KOAUPYIOTCS IIOMEXO0YCTOHYMBBIM KOJOM.
B kauecTBEe MOMEXOYCTONYMBOIO KOJHWPOBAHMS HCIOJB3YIOTCS CBEPTOUYHBIE KOJBI B PEXHUME
MOCTOSIHHBIX M TepEeMEHHBIX cKopocTeil. [l mepenmauu ucmosib3yercss ABouyHas ¢azoBas
monyssiust (BPSK). PaccmarpuBaercss Mojenb KaHala ¢ aJIATUBHBIM O€JBIM T'ayCCOBCKUM
IIyMOM M MealieHHbIMU PeneeBckumu 3amupanusMu. B ciydae oOHapy>KEHHBIX OIIMOOK B
IIEPBOM THUIIE CHUCTEMbI NOBTOPSIETCS Nepeadya cCOOOLIEeHUs 10 KaHaly, Ha MPUEMHOM CTOpOHE
MPOBOAUTCS KOMOMHHMPOBAHHE BCEX MOJMYYEHHBIX KOMHUNA OJHOTO COOOIIEHUS JJISl MOBBIIICHUS
BEPOATHOCTH BEPHOr0 JAEKOAMPOBaHUA. B ciiyyae oOHapyKEHHBIX OIIMOOK BO BTOPOM THIIE
CUCTEMBbl TO KaHaly MepeNaloTCs AOMOJHUTEIbHBbIE OUTHI HM30BITOYHOCTH, YTO YMEHBIIAET
CKOPOCTh KOJAa M TOBBIIIAET HCIPABIAIONIYIO CIIOCOOHOCTh MOMEXOYCTOWYHMBOTO Koxaa. B
nabopatopHoit paboTe wuccienyeTcsi BIUSHUE COOTHOIICHHMS CUTHAJ/IIYM, CKOPOCTHU
IIOMEXO0YCTOMYMBOTO KOJIMPOBAHUS U THIIA UCIIOJIb3YEMOI CUCTEMBI Ha CKOPOCTh IEPEJayH.

CrpykTypa 1 hopMa 0TYETA O Ja00PATOPHOK paboTe

Otuer o nmabopaTOpHON pabOTe JODKEH BKIOYATh B CEOS: TUTYJIBHBIA JIUCT, IEJb
paboTel, HOPMYITHPOBKY 3aqaHUs, AITOPUTMBI IPOrPaMM, TEKCTHI MPOTPAMM U BBIBOJBI TIO
nabopaTopHoii pabore.

TpeboBanus k ohopMIEHUIO OTYETA O JIaObOopaTOPHOIi paboTe

[lo naGopaTopHbIM paboTaM BBINOJHSAETCA OTYET. TUTYNbHBIA JUCT OdopmiseTcs B
COOTBETCTBHUH C mabioHoM (06pasitom), nmpuBeaeHHbIM Ha caiite ['YAII (https://new.guap.ru/) B
pasaene «HopmatuBHas mokymentarms»  (https://guap.ru/standart/doc). TekcTtoBbie
rpagpuyeckue MaTepuainbl oGOpMISIIOTCS B COOTBETCTBUM ¢ aAedcTByromumu ['OCTamu u
TpeOoBaHusIMU, NpuBeAcHHbIMU Ha caiite 'YAII B pasgene «HopmaruBHas aoKyMeHTarus»
(https://guap.ru/standart/doc).

Metoanyeckue yka3zaHHs [0 MPOX0XKJICHHUIO JJaOOPaTOPHbBIX PaboT:
Hcnonp3oBanue rubpuHoi 0oOpaTHOM CBsI3W B OECHPOBOAHBIX CETSAX : YUYEOHO-METOJUYECKOE
nocobue / A. A. bBypkos, A. M. Tiopaukos ; C.-ITerep6. roc. yH-T a3poKocM. IPpUOOPOCTPOEHHUSL.
- DeKTpoH. TekcToBbIe AaH. - CankT-IletepOypr : U3a-Bo 'YAIL, 2022. - 47 ¢

11.3. MeToauueckue yKa3aHus sl OOYYArOIIUXCS IO MTPOXOXKACHUIO CAMOCTOSATEIHHON
paboThI

B Xxoze BBIOTHEHUS CaMOCTOSTENHHONU pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 W TIPU METOAMYECKOM PYKOBOJICTBE IpEIojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOygaroruxcst o 3a04HOM (Gopme oOydeHHs, CaMOCTOsITeNbHAasT pabdoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUS CaMOCTOSITEIHLHOM paboOThI, y oOyuaromerocs (GpopmMupyercs
1enecoo0pa3Hoe TIaHUPOBaHue pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUs
W HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHI/II>'I, o0ecrieuynBaeT BBICOKHIA
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YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHs, TIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yyJarouumxcs BISIOTCS:

—  y4e0HO-METOJIMYECKUI MaTepuall 10 AUCLHUIUIMHE.

11.4. Meronuueckue yKa3zaHHS JUIsI OOYYAIOIMIMXCA 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJISL YCIIEBa€MOCTH.

Texkymuii KOHTPOJb YCIIEBAEMOCTH NpEAyCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUH
00ydYaroIMxcs, OCYIIECTBISIEMOr0 B T€YEHHE CEMECTpa C IENbI0 OLCHUBAHUS XOJa OCBOEHHS
JMCIIUTIIHHBL

dopma MpoBeACHUS TEKYIIETO KOHTPOJIS — 3allUTa OTYETOB I10 JJaA00OPaTOpHBIM paboTam.
Pe3ynbpTaThl TEKyIero KOHTPOJIS YYUTHIBAIOTCS P TPOBEICHUN IPOMEXYTOUYHON aTTECTalluH B
cootBercTBUM C¢ TpeboBanuamMu CTO I'VAIL. CMK 3.76 «lIlonoxxeHue o TeKyLleM KOHTpOJIE
yCIIEBaEMOCTH U MPOMEXKYTOYHON aTTecTaluu CTyJeHTOB U acnupanToB 'Y AII, oOyuarommuxcs
1o 00pa3oBaTebHBIM IPOTPAMMaM BBICIIETO 00Pa30BAHHUS.

11.5. Metoauueckue ykazaHus JJsi 00y4yaroUMXcs MO MPOXOXKICHHUIO IMPOMEKYTOYHON
aTTeCTalUN.

IIpomexxyTounass  artectanust  OOydarOIIMXCsl ~ IpeJycCMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OLEHKM 3HaHMH, MOJY4YEHHbIX OOydaroUulMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLUIUIMHBI WIM €€ YacTH, HaBBIKOB CaMOCTOSATENIbHOW pabOThl, CIIOCOOHOCTH
IPUMEHSATh MX JUIS PEHICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpPaBUJIO, MPOBOIUTCS B
IIEPUOJ, HSK3aMECHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTALMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOIIOY, «YIOBIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpU INPOBENECHUU INPOMEKYTOYHOW aTTECTALUU OCYILECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu Ilonoxkenuit «O TeKylieM KOHTpOJE YCIEBAEMOCTH U
OPOMEXYTOUHOW aTTtectauuu cTyAeHToB ['YAII, oOywarommxcss Mo MmporpaMmam BBICIIErO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHON paldoThI
ctyaentoB B ['YAIl». Dx3amen mnpoBoautcss B ycTHOM ¢opme. Ilpu siBke Ha 3K3aMeH
oOyuaromuiics 00si3aH HMMeTh NpU cede 3a4eTHYI KHIDKKY, KOTOPYI0 OH TpEeAbsBISET
npenojasarento. [Ipuem sk3amena 0e3 3a4eTHOW KHMXKKHM He Jomyckaercs. Eciu co cTopoHsl
oOydaromerocss BO BpeMs DK3aME€Ha [IONMYIIEHbl HapylleHUus Yy4eOHOM JAMCLUILIMHBI
(criuchIBaHME, HECAHKLIMOHHWPOBAHHOE HCIHOJIb30BAHUE CPEJICTB MOOMIIBHOM CBSI3M, ayJIuo—
IUIEMEPOB M JIPYIMX TEXHUYECKUX YCTPOMCTB), HapyLICHMs NPABUJI BHYTPEHHETO paclopsiaka
I'VAII, npeanpussATa mONBITKA II0JUIOra JOKYMEHTOB, IIPENOAABATENb BIPABE YAAIUTH
o0yyaroIerocsi ¢ 9K3aMeHa C 3aHECEHHUEM B BEJJOMOCTb OLIEHKU «HEYAOBJIEeTBOpUTENbHOY». Ilo
pe3yibpTaTaM 3K3aMe€Ha IOJIOKHUTENIbHASI OLIEHKA 3aHOCUTCS NPENOoJaBaTeieM B BEIOMOCTh H
3a4eTHYI0 KHIWKKY. OTpuuarenpHas OLEHKA 3aHOCUTCS TOJIBKO B BenomocTh. HesBka
oOydarolierocss Ha 5K3aMEH OTMEYaeTcsi B BEJOMOCTH CJIOBaMHU «HE SIBUJICS, JHOO «H/S».
JIMpeKTOop MHCTUTYTA Ha OCHOBE BEJJOMOCTH BBICHSET MPUUYMHY OTCYTCTBHUS 0Oydarolierocs Ha
HK3aMEHE U IPUHUMAET PEIIECHUE O MOPSAAKE IMOCIEAYIOMEN CauH.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IpOrpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit

17




