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1. Ileau u 3aHa4y TUCHHUILIHHBI

Kypc «O6opynoBanue cucteM MOOHIBHON CBSA3W» SIBISIETCS] OAHUM U3 MPOGUIHPYIOLTHX
KYpCOB, U3y4aeMbIX CTyleHTaMU HampasieHus noarotoBku 11.03.02 MHpokoMMyHUKAIMOHHBIE
TEXHOJIOTUM M CHUCTEMBl CBSI3M W OTHOCHUTCS K 4YacTd, (OPMHPYEMOH Yy4aCTHHUKAMH
oOpa3oBaTenbHbIX OTHOUIEHHWH. [lo AaHHOM IUCHMIIIMHE 4YMTAIOTCS JIEKLUH, NPOBOASTCA
1abopaTOpHBIE 3aHATHS.

Jnst m3ydenus Kypcea Tpedyercs 3HaHUS 110 MOOMIILHOM CBSI3H.

I'maBHOI 3agaueii n3yuenus OCMC sBIsIeTCS: YCBOCHHE CHCTEM MOOUIIBLHOM CBSI3H.

2. MecTo0 IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTelbHOM POrpaMMbl

JlucuumimHa OTHOCHTCS K  JIUCHUIUIMHAM — 00s3aTenbHOM dYact, (popmupyemon
y4acTHUKaMU OOpa3oBaTENbHBIX OTHOIIEHUH TporpamMMmbl OakajgaBpuara C MPHCBOCHUEM
kBamndukanun «bakanaBp» mo HampasieHuio moarotoBkul1.03.02 MuabokoMMyHUKAITMOHHBIC
TEXHOJOTMM W CHUCTEeMbl CBA3HM. JlJis u3yueHus Kypca TpeOyeTcss 3HaHHE: MPOEKTHPOBAHHE

paauoceTeit MOOUIIBLHOM CBSI3H, TEOPHS JICKTPUUECKHUX LIETICH.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O0y4YeHHMS MO JMCHMILINHE

(MOxy110), COOTHECEHHBIX ¢ MHAMKATOPAMM JIOCTHKEHUS KOMIIETeH N i

Taoauna 1

Koa mo ®I'OC

NHaukaTopsl 10CTHKEHHUS

I[lnannpyemMble pe3yabTaThl
00y4enusi no nucuuiuiude (3YB)

IIpodeccnonanbubie

IIK-3 Cniocoben
OCYIIECTBISTh
MOHTaX, HAJIAJIKY,
HACTPOWKY,
pEryJnpOBKY,
OIIBITHYIO TIPOBEPKY
paboTocrnocoOHOCTH,
UCTIBITAHHS U CZIAYy B
IKCILTyaTaIuio
COOpYKEHHUM, CPENICTB
1 000pyAOBaHUS
ceTel

IIK-3.1 Vcnionb3yeT NopsioK U
HOCIIEOBATENBHOCTD IPOBEACHUS
paboT 1o 00CITy>KMBaHHUIO
PaIMOdNIEKTPOHHBIX CPENICTB U
PaIMO3JIEKTPOHHBIX CUCTEM
Pa3IMYHOrO Ha3HAYCHUS

TIK-3.2 ITpuMeHseT COBpEMEHHbBIE
OTEYECTBEHHBIE U 3apyOeKHbIE
cpencrsa

W3MEPEHUS X KOHTPOJIS, IIPOBOIUT
MHCTPYMEHTAIbHBIE U3MEPEHUS
ITK-3.3 I IpuMeHseTCOBPEMEHHbBIE
OTEYECTBEHHBIE U 3apyOS)KHbIE
IIAKETHI IPOrPaMM P PELICHUN
CXEMOTEXHUYECKHX, CHCTEMHBIX U
CETEBBIX 3a/1a4, IIPABUIIAMH U
METOJaMHU MOHTaKa, HACTPOUKH 1
PETYJIMPOBKH y3JI0B
PaIUOTEXHUYECKUX YCTPOICTB U
CHCTEM

3HaTh:

- IPUHIIMAITBI TTOCTPOSHUS
TEXHUYECKOTO 3aaHus TIPU
aBTOMAaTH3aIHN
MIPOEKTUPOBAHMSI CPE/ICTB U
CEeTEH CBSI3U M UX DJIEMECHTOB; -
CTPYKTYpPY U OCHOBBI
MOJITOTOBKH TEXHUYECKOH U
MPOEKTHON JOKYMEHTALINY;
YMmerTh:

- MOAKJTIOYATh U HACTPAUBaTh
COBPEMEHHBIC CPEJICTBA
obecneucHus 0€30IaCHOCTH
YAQICHHOTO JIOCTYIa
(omepanuoOHHBIX CUCTEM U
CHeIUaTu3uPOBAHHBIX
MIPOTOKOJIOB); paboTaTh C
KOHTPOJIbHO- U3MEPUTEITHLHBIMHU
anmnapaTHBIMU U
MIPOTPaMMHBIMHU CPEJICTBAMH
Baagers:

- HaBBIKAaMHU YCTaHOBKH
JIOTIOJTHUTEIbHBIX
MIPOTPaMMHBIX MPOJTYKTOB JIJIs
obecneucHus 0€30IaCHOCTH




YIaJICHHOTO JOCTYIA U UX
napaMeTpu3aIus;

- HaBBIKaMU cOOpa UCXOTHBIX
TaHHBIX, HEOOXOIMMBIX JIJIS
pa3paboTKu MTPOEKTHOM
JTOKYMEHTAITUU

IK-5 CnocobeH k
coopy, 00padoTKe,
pacmpeeNieHuo U
KOHTPOJIFO
BBITIIOJIHCHU A 3asIBOK
Ha TEXITOJICPIKKY
000pyI0BaHUS C
MTOMOIIbIO HH(DO-
KOMMyHI/IKaI_II/IOHHBIX
cucTeM 1 0a3 TaHHBIX

IIK-5.1 IIpumenser OCHOBBI
CETEBbIX TEXHOJOTHHA W TMPHHIMIIBI
paboThl ceTeBOro  00OpYIOBAHUS,
npaBuia paboThl C Pa3TUYHBIMU
UH()OKOMMYHHKAIIMOHHBIMH
cHCTEMaMH U

ITK-5.2 Pabotaer ¢ pasnuYHBIMU
MH()OKOMMYHUKATMOHHBIMU
cucreMaMM M 0a3aMy  JIaHHBIX,
oOpabatpBaTh  MHMOPMALIUIO O
BBITIOJTHEHUS 3a51BOK Ha
TEXTIOUIEPKKY ~ O0OPYIOBaHUS  C
UCIIOJIb30BaHUEM COBPEMEHHBIX
TEXHUYECKUX CPEICTB
ITTK-5.3
JOKYMEHTAIHIO,
Pernmamentupyrontyro,
B3alMOJICHCTBHE COTPYIHHKOB
TEXHUYECKON TIOAZIEPIKKHA c
NOAPA3JeNeHUsMH  OpraHu3allvy;
HABBIKAMH COCTABJICHHS OTYETOB,
aHaJIM3a, CUCTEMaTHU3alMHU JAHHBIX C
MIOMOIIBIO uH()OPMAITMOHHOMN
TIOJIEPYKKH 1 0a3 JaHHBIX

Hcnonszyer

3HaTh:

- apXHUTEKTYypY, OOIIHe
MPUHIMIBI PYHKITHOHUPOBAHUS
CETEBBIX YCTPOUCTB U
MPOrPaMMHOTO O0ecTIeueHus
AIMUHUCTPUPYEMO
MH(POPMAIIMOHHO-
KOMMYHHKAITUOHHON CHCTEMBI,
IIPOTOKOJIBI BCEX MOJENEH
B3aMMO/JICHCTBHS OTKPBITHIX
CUCTEM;

Ymersb:

- MIOJIb30BAaThCSl HOPMATUBHO-
TEXHUYECKOW TOKYMEHTAlUe B
obnactu
MH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, UCTIOJB30BATh
COBPEMEHHBIE METO/IbI
KOHTPOJISI IPOU3BOIUTEILHOCTH
MH()OKOMMYHUKAIIMOHHBIX
CUCTEM

Baagern:

- HaBBIKAMHU YCTAaHOBKH
JIOTIOTHUTEIbHBIX
MIPOrPAMMHBIX MTPOYKTOB IS
Tapu(UKAIUN CETEBBIX
pECypCoB U napamMeTpHu3aluu
JIOTIOTHUTEIbHBIX
MIPOrPaMMHBIX MTPOYKTOB IS
Tapu(UKAIUN CETEBBIX

pecypcoB

4. O0beM IMCUMILVIMHBI M BUABI Y4eOHO# padoThI

Taoauna 2
Bcero Cemectp
Buj yueOHoi1 padoThI 4yacos/ 3a4.e/. 8

100]0) 1000
KonrakTHasi pabora (Bcero) 48/1,4 48/1.4
B Tom uncrne:
Jlexun 24/0,7 24/0,7
IIpakTrueckue 3aHATHUs - -
[IpakTHyeckast moaroToBKa - -
JlaGopaTopHble 3aHATHUS 24/0,7 24/0,7
CamocTosiTesibHasi pabora (Bcero) 60/1,6 60/1,6
B Tom umcne:




KypcoBast pabota (mpoekr) - -
Pacuetno-rpaduueckue paboTsl - -
TP - -
Pedepatsr - -
Jloximabr 22/0,6 22/0,6
U (unu) Opyeue 6udbl camocmosmenbHoU
pabomol.
[ToaroroBka K 1a00paTOpHBIM paboTam 20/0,6 20/0,6
[lonrotroBka K MpakTUYECKUM 3aHATUSIM - -
ITonroroBka k 3a4ery 18/0,5 18/0,5
IToaroroBka Kk sK3aMeHy - -
Bua oryerHocTH 3auer
OBImAst ThVI0eMKOCTE BCEI'O B yacax 108 108
AR TpIA BCETO B 3au.
JTUCIHHUILINHEI 3 3
eIMHUIAX
5. Copep:xaHnue IUCHUIINHBI
5.1. Pa3aesansl AMCHUIINHLI M BUALI 3aHATHHA
Taoauna 3
Yacwpl
Yacel Yacel Bcero
Ne HaumenoBanue pa3aeiia JIEKIMOHHBIX | JIA0OPATOPHBIX fpaKTHHeckux
. . (ceMMHApPCKHUX) JacoB
n/n JUCHUILIMHBI 110 ceMecTpam saHsTHH SaHATHH SANSITH
00 00 00 00
8 cemecTp
[Ipunmuner  noctpoenuss CMC.
1 [TapameTpsl pagnokanana. Moaenu 4 4 ) ]
| mpenckazaHus ~ YpOBHSA — CHUTHaJa
CMC.
YacToTHO -  TEppUTOPHAIBHOE
2. 4 4 - 8
mianupoBanre CMC.
Tpapuk u  emxocth  CMC.
3 CoenuHUTENBHBIC paAHOpPECHHBIC 4 4 i 3
" | nuHMM  0a30BBIX M ICHTPAIBHBIX
cranuuii CMC.
4. | Texnomoruu u ctangaptel CMC. 4 4 - 8
Cucremsl MEPCOHAJIbLHOU
5. 3 P 4 4 - 8
CIIYTHUKOBOM CBSI3H.
OcHoBbl mpoektupoBanuss CMC.
6. 4 4 - 8
Ilepcnextussl pazsutust CMC.




5.2. JlekiMOHHBIE 3aHATHSA

Taoauna 4
Ne | HammeHoBaHuUe pa3jena
Coaepsxanue pasgesa
n/n MUCIUIIINHEI
Cetn ¢ MakpoCOTOBOW, MHUKPOCOTOBOM, MHKOCOTOBOM
[IpyHIMOBI  TIOCTPOEHUS | CTPYKTYpOil. ApxXuUTekTypa cere. Bunapl craHumii ceru:
CMC. [Tapametpsl | nenrpansHas (L[C), 6azomas (bC), mobwmmpHas (MC).
1 | panguokanama.  Mogenu | LleHTpbl KOMMYyTaluu, YOpaBICHUS W OOCITY)KHMBaHUS.
[peacKa3aHus ypoBHS | X3HI0Bep, poyMuHr. Buasl ycayr. Monenn Oxamypbl U
curnaina CMC. OkamMypsI-XaTa 1o NpeICKa3aHuI0 YPOBHS MPUHUMAEMOTO
CUTHAJIA HA JUIMHHBIX Tpaccax.
Kiacrep, ero pasmepHocTs, 4acToTHbIE Tpynbl. [lapameTp
«SignallnterferenceRatio»  (SIR), ero pacuer s
YacToTHO - | OHHOPOJIHOMU COTOBOM CTPYKTYPBIL. YacroTHOoE
2 | TEppUTOPUATIBHOE maHupoBaHue. I[lmaHel 4acTOT: aHAJIOrOBOM CHCTEMBbI
mianupoBanue CMC. NMT; 1udpoBoii cuctempl GSM. MakcumaibHO
BO3MOXKHO€  YHCJIO  OJHOBPEMEHHO  OOCITYXHBAaEMBIX
aOOHEHTOB B COTE.
Tpaduk u emxocts CMC.
[Mpunuun tpankunra. Ilonstue Ttpaduka, pacyer ero
CoenuHuTenbHbIE
o napamerpoB i1 CMC ¢  HCHOJIB30BAHUEM  MOJEIU
3 | panuopeneiHple  JIMHUU N
Opnanra B. CoenunurensHslie panuopeneitasie muHun bC
0a30BBIX U LEHTPATBHBIX .
N u L[C. Pacuer ycroiiunBoctu cBsizu CMC.
ctanuit CMC.
Texnomorun MHOxkecTBeHHOro aocrtyna (FDMA, TDMA,
T eXHOTOMH 1 CTAHIADTLI CDMA. WCDMA). TexHomoruu mepenadyd JaHHBIX
4| one AEPTELT (EDGE, GPRS, HSDPA, MIMO). CraniapTsl coToBOii
' cBsa3u nokoseHuit 1G, 2G, 3G, 4G (NMT, CDMA, GSM,
CDMA2000, UMTS, LTE).
['mobanbHast CBA3b Yepe3 UCKYCCTBEHHBIE CITYTHUKU 3eMIIN
5 Cucremsr mepcoHanbHol | (MC3). Opburansasie koHpurypauuu MC3 (LEO, MEO,
CITyTHHUKOBOH CBSI3H. HEO, GEO). CMC Iridiumu Globalstarna ocaoBe LEO-
NC3, ux cBoiicTBa, 30HBI 0OCITYKUBAHUSI.
OcHoBHble 3Tanbl  npoektupoBanus CIIP. Metonabl
OCHOBBI TPOEKTUPOBAHUS
nossiieHus emkoctu CIIP. Ilepcnextussl pazsutus CMC.
6 | CMC. [lepcniekTHBBI
['moGanbras wHbopmarmonHas cucrema (I'MC), mecro
pazButusi CMC.
Poccuu B I'MC.
5.3. JlaGopaTopHbIe 3aHATHSA
Ne HaumeHoBaHue pa3jaesa
Conep:xanue pasaena
n/n JMCHUILIMHBI
YacToTHO - | UccnenoBanue 3aBUCHUMOCTH TOMEXOYCTOWYHMBOCTH OT
1 | TeppuropuanbHoe CKOpPOCTH TepeAaud JaHHBIX 0 Pa3HOCKOPOCTHBIM
rmanupoBanue CMC. KaHaJIaM C OJAMHAKOBBIM TUIIOM MaHUIYJISLIMI
Tpapux u emxocts CMC.
CoeIMHUTENbHBIE UccnenoBanue  3aBUCUMOCTH  MOMEXOYCTOMYMBOCTHU
2 | paauopeneitHbie JIMHUU | PA3HOCKOPOCTHBIX  KAHAJOB C  pa3HbIMM  THUIAMH

0a30BBIX W IICHTPAIBHBIX
craunuit CMC.

MOMYJISIIAMA OT CKOPOCTH TIepeaaun JaHHBIX




Texnonmornn u crangaptsl | [logaBnenue MEKCUMBOJIBHOU UHTEpEpEeHITNH

3 CMC. SKBaJal3epoM

4 Cuctembl  mepcoHanbHOW | MHTEpdeiich], TepMuHaIbHOE 000pyIOBaHHE, CTPYKTypa
CITyTHUKOBOM CBSI3H. KaJpoB U (OpMHUPOBaHKE CUTHAJIOB B cTanaapre GSM
OCHOBBI IIPOEKTHPOBAHMUS Cr

s | oMc. TTeperexTiBs! PYKTypa JIOTMYECKHMX KAHAJOB YIpPABJIECHUA U
passrTas CMC. anropuTMbl QYHKIIMOHHPOBaHUS cucteMbl GSM
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6. CamocTosiTesibHAst padoTa CTYAEHTOB 10 JUCHUILINHE

6.1 TeMbI 10KJIAT0B CTYI€HTOB:
TexHonorus MHOXecTBeHHOTO toctyna FDMA,
TexHonorus MHOXECTBEHHOTO ocTyna TDMA
TexHonorust MHOKecTBeHHOTO JocTyrna CDMA.
TexHonorust MHO)KecTBeHHOTO tocTynnia WCDMA.
Texnonornu nepenaun nanusix EDGE.
Texnonornu nepenaun gaHHelx GPRS.
Texnonornu nepenaun janasix HSDPA.
Texnonorun nepeaaun nanHbix MIMO.
CrangapT cOTOBOM CBA3M MokoJieHus 1G

. CTanziapt coToBOM CBsI3M nokosieHus 2G,

. CTanziapt coToBOM CBsI3M nokoseHus 3G,

. Crangapt coToBoii cBsi3u nokoneHus 4G

. Cranzapt coToBOi cBsI3U NOKOJIEHUS 5SG NEPCIEKTUBI Pa3BUTHS
. Cranmapt cotoBoi cBsi3u nokoneHuss NMT

. Cranmapt cotoBoii cBsi3u nokosnenuss CDMA

. Crannapt cotoBo# cBsizu nokonenus CDMA2000,

. Ctannapt cotoBo# cBsizu nokoneHus UMTS

. Cranzapt cotoBo# cBsizu nokosieHuss LTE

Hudposoii crangapr CMC GSM.

Yue6HO-MeTOAMYECKOE 0DOecTIeYeHHE /IJIsI CAMOCTOSITEIbHONH PadoThI CTY1€HTOB:
1. Jdunrec C.U. OGopynoBanue cucteM MOOWJIBHOW CBs3U : yuyeOHoe mocobue / JluHrec

C.1.. — MockBa : MOCKOBCKHII TEXHHUECKUH YHUBEPCUTET CBSI3U U MH(POPMATHKH,
2016. — 47 c. — ISBN 2227-8397. — TeKkcT : SJEKTPOHHBIA // DIEKTPOHHO-
OmOIMoTeUHAs cucTeMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/61747.html
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7. OueHo4YHBbIE CpeaACTBa

7.1. Bonipochbl K py0esKHBIM aTTeCTANMAM

K 1-ot pybeoscnou ammecmayuu:
. 1. Ocobennoctu noctpoeHusi cucreM MoowmitbHON cBsi3u (CMC). Cetn ¢ MakKpoCOTOBOM,
MHKPOCOTOBOM, TUKOCOTOBOU CTPYKTYPOH.
Buner cranmuii cetu: nentpanbHas (LIC), 6azoBas (BC), mobunpHas (MC). LleHTpbI
KOMMYTallUH MMOJBUKHOMN CBSI3H.
LleHTpHI yIIpaBiIeHUs U OOCTYKIBaHUSI.
[Tonsitue Tpaduka, CpemHE WHTEHCUBHOCTH BBI30BOB, CpPEIHEW MPOIOJDKUTEILHOCTH
oOcITy>)KMUBaHUS, CPETHEH MHTEHCUBHOCTH Tpaduka.
[Ipunmun TpankuHra. Mopens Oprnanra B ¢ oTkazaMu [J1 OLEHKM €MKOCTH COTOBBIX
CUCTEM MOOMIILHOM CBSI3U.
Opranu3anus COeAMHUTENBHBIX paanopeneinbix tunui (PPJI). Mcnons3yemble 1uana3oHbl
4acToT.
Crpykrypnas cxema PPJI. Dueprernueckue napamerpst PPJI.
Pacuer ycroitunBoctu cBa3u CMC.

. Texnomorun mMHOXectBeHHOTO noctyna (FDMA, TDMA, CDMA. WCDMA). Tlpunamnun

COBMEIIEHHOTO MHOTOCTaHIIMOHHOTO Aoctyna TDMA/FDMA.
Texnonoruu nepenaun nanubix (EDGE, GPRS, HSDPA, MIMO).
Cranmaptel coTOBO#M cBsizm mokonenuit 1G, 2G, 3G, 4G (NMT, CDMA, GSM,
CDMA2000, UMTS, LTE).
[Mudposoii cranmapr CMC GSM. Ilpunuun paboTbl, BO3MOXXHOCTH, TEXHHYECKHUE
xapaktepuctuku. OyHKImoHanbHas cxeMa cetu cBs3m GSM. Crtpykrypa ciayx6 B CMC
GSM.
Ko 2-o1u1 pybescnou ammecmayuu.
1. TToctpoenne kanpa CMC GSM: noHsiTHEe OKHA, Kaapa, MyJIbTUKAJpa, CylepKaapa, ux
JUIUTETHbHOCTU. THUITBI OKOH U UX CTPYKTYpa.
[TonsTre o pu3NYEeCKOM U YaCTOTHOM KaHaJe.
Jlornueckne kananbel Tpaduka u ympaiaeHuss CMC GSM. Bunabl normdeckux KaHaJIOB
cBs3u. OpraHuzanusi JOTHYECKUX KAaHAJIOB C TIOJHOW ¥ TIOJIOBUHHOW CKOPOCTBIO.
Opranuzanus 00X KaHAJIOB YIIPABICHUS U COBMEIICHHBIX KAHAIOB yIIPABJICHHUSI.
Obecneuenue 6e3omnacHoctH cBsizu B CMC GSM.
AyrenTuduxanus u uaeHTudukanus aboHeHTa, 00ecreyeHre CeKpeTHOCTH.
Crpyktypa u Texundyeckue napamerpsl bC u MC GSM.
Pamnoob6opynoBanune u xkountpoiiep bC GSM. CocrtaB m paboTa mEHTpa KOMMYTAIMH
MOJIBUKHOM CBSI3U U LIGHTPA YIPaBIEHUS U 00CITy)KUBaHHUSL.
[TonsiTue oOpOWTANBHOW KOH(MUTYpallMM HWCKYCCTBEHHBIX crmyTHUKOB 3emun (MC3)
rinobansHbix CMC. Op6uter UC3 (LEO, MEO, HEO, GEO) u ux xapakTepucTUKH. 30HbI
obciyxuBanus. [11r030BbIe 3eMHBIE CTAHITUH.
[Mpunnun neiicreus u xapakrepuctuku CMC Iridium u Globalstar.

10. OcoGeHHOCTH pacIpOCTPaHEHHUsI PAJAMOBOIH B CIlyTHUKOBOM pajauokanaie. [lormomienue

1

SHEPTHH CUTHaJa B aTMocdepe.
1. DHepreTnyeckuil pacyer CIYTHUKOBBIX CHCTEM CBS3M C IMOJABI)KHBIMH OOBEKTaMH.
Jwnarpamma ypoBHeil MomHOCTH JTuHUHA cBsizu 3emisi-MC3, UC3-3emus.



12. Metonp! noBbitieHus: emkoctd CMC. Pa3Butne rnodanbHON HHOOPMAITMOHHON CHCTEMBI
(T'NC) mogBukHOM cBsA3U U niepcrieKTUBHBIX CMC.

[ToMrMO TpOBepKM 3HAHMUSA TEOPETHUECKOTO0 MaTepuaja, Ha aTTecTaluu / 3K3aMeHe
CTYJEHTaM IPEAIAraloTCs MPAaKTUYECKUE 3aaHMtsl 110 pa3ieiaM TUCIUIUINHBIL.

OO0pazern 6mIeTOB pyOeKHOM aTTECTAIINH:

I'posnenckmii I'ocynapcreennsblii Hegrsinoii Texunueckuii YHnBepcurer
uM. akaa. M.JI. MuIHOHIIUKOBA
Kadenpa «CeTu cBA3M U cHCTEMbI KOMMYTALIU»
Jucuuniauna «OoopynoBaHue CMCTEM MOOUJIbHON CBSI3M»
1-s1 py0OesxHas aTTecTanus
I'pynna: Cemectp: 8
Buier Ne

1. OcobGennoctu mocTpoenus cucteM MoOuIbHOM cBsazu (CMC). CeTn ¢ MakpoCOTOBOM, MHKPOCOTOBOIA,

MMUKOCOTOBOM CTPYKTYPOH.
2. Bugape crammuit ceru: nenrtpambHas (LIC), 6aszosas (BC), mobumbHas (MC). IleHTpsl KOMMyTanuu

MOJABMKHOM CBS3M.

IIpenonaBarennb

I'posnenckmii I'ocynapcreennsblii Hegrsinoii Texuanueckuii YHuBepcurer
uM. akaa. M.JI. MuainoHmuKoBa
Kadenpa «CeTu cBA3M U cUCTEMbI KOMMYTALIMU»
Jucnuniauna «OoopyaoBaHue CHCTEM MOOUIbHON CBSI3M»
2-51 py0e:kHasi aTTecTAlMSsA
I'pynna: Cemectp: 8
Buier Ne
1. Tocrpoenne xagpa CMC GSM: nossiTHe OKHa, Kaapa, MyJbTHKAApa, CYNEPKaApa, WX IIMTEIHHOCTH.
TUIBI OKOH U HX CTPYKTYpa.

2. Tlousatue 0 PU3MUECKOM U YACTOTHOM KAHAJE.

IIpenonaBarennb

7.2. Bonipocsl K 3a4eTy/3K3aMeHy

Bomnpocsl k 3a4ery:

1. Ocobennoctu moctpoeHust cucteM MoOmiabHOUM cBsizu (CMC). Cetn ¢ MakpOCOTOBOMH,
MHUKPOCOTOBO#, MUKOCOTOBOW CTPYKTYPOH.

2. Bupsl crannuii ceru: nenrpanbHas (LIC), 6a3oBas (bC), moomnbnas (MC). Lentpsr
KOMMYTaIlUU MOJABUXKHOM CBSI3H.

3. lleHTpsl yrpaBiaeHus U 00CTy>KUBAHUS.

4. Tlomstue Tpaduka, cpelHE HHTCHCUBHOCTH BBI30BOB, CPEIHEU MPOJOKUTEIHHOCTH
00CITy>)KMBaHUs, CPETHEH HHTEHCUBHOCTH TpaduKa.

5. Ilpunmun tpankuHra. Mogens Opnanra B ¢ oTkazamu 1Jig OIEHKHM €MKOCTH COTOBBIX
CUCTEM MOOMIIbHOM CBSI3U.

6. OpraHmzanus COeOUHUTENBHBIX paguopeneinbix JwmHuU (PPJI). HMcmonms3yembie
Jana3oHbl 4acToT.

7. CrpykrypHas cxema PPJI. Onepretnueckue napamerpsl PPJI.

8. Pacuer ycroitunBoctu cBsizu CMC.




9. Texnomorun mHOXecTBeHHOTO Aoctyna (FDMA, TDMA, CDMA. WCDMA). [Tpuniun
COBMEIIEHHOTO MHOTOCTaHIIMOHHOTO foctyna TDMA/FDMA.

10. Texnonoruu nepenaun nanubix (EDGE, GPRS, HSDPA, MIMO).

11. Cranmaptel coToBOi cBs3u mokonenuit 1G, 2G, 3G, 4G (NMT, CDMA, GSM,
CDMA2000, UMTS, LTE).

12. Hudposoit cranmapr CMC GSM. Ilpuniun pa®oTbl, BO3MOXXHOCTH, TEXHHYECKHE
xapakTepucTuku. OyHKIMOHANBHAsS cxeMa ceTu cBs3u GSM. Crpykrypa cinyx6 B CMC
GSM.

13. IToctpoenue kaapa CMC GSM: noHarve okHa, Kajapa, MyJbTHKaJpa, CylepkKaapa, ux
JUIUTETHHOCTU. THUITBI OKOH U UX CTPYKTYpa.

14. TlonsTue o pu3NUECKOM U YACTOTHOM KaHaJIC.

15. Jlornvyeckue kanaisl Tpaduka u ynpasieHuss CMC GSM. Buapl mornueckux KaHajloB
cBsa3u. OpraHuzanusi JIOTHYECKUX KaHAJIOB C IOJIHOM M TOJOBUHHOM CKOPOCTBIO.
Opranuzanus 00X KaHAJIOB YIIPABICHUS U COBMEIICHHBIX KAHAIOB yIIPABJICHHUSI.

16. O6ecnieuenue 6e3omacHocTH cBsizu B CMC GSM.

17. AyreHTHUKaIMS U UASHTHPUKAINA aOOHEeHTa, 0OecrieueHNe CEeKPETHOCTH.

18. CtpykTypa n texuuueckue napamerpbl bC 1 MC GSM.

19. Pannoo6opynoanue u kontposuiep bC GSM. CocraB u paboTta meHTpa KOMMYyTaIluU
MOJIBUKHOM CBSI3U UM LIGHTPA YIPaBIEHUS U 00CITY>KUBaHHUSI.

20. [TonsiTue opOWTAIBHOW KOH(UTYpAllMd HMCKYCCTBEHHBIX CcHyTHHUKOB 3emiu (MC3)
robaneHbix CMC. Opbutet UC3 (LEO, MEO, HEO, GEO) u ux XapakTepUCTHUKH.
3onHbI 00cmykuBaHus. [1111030BbIC 36MHBIE CTAHIIUH.

21. Hpunuun peiicteus u xapakrepuctuku CMC Iridium u Globalstar.

22. OcoOEHHOCTH  PAcCIpOCTpAaHEHHUs  PAJUOBOJIH B  CIHYTHUKOBOM  pajHOKaHaJe.
[Tornomenue sHeprun CUTHaIa B arMocdepe.

23. DHEpPreTUYEeCKUd pacyeT CIYTHUKOBBIX CHUCTEM CBSI3M C TIOJBH)KHBIMA OOBEKTaAMHU.
Jwnarpamma ypoBHei MomHOCTH JTuHUHA cBsizu 3emisi-MC3, UC3-3emus.

24. Metonpl moBbimeHust emkocTd CMC. PazButne rino0anpHON  HHGOPMAIIMOHHON
cuctembl (I'MC) moaBuxkHO# cBs3M U nepcreKTuBHBIX CMC.

OO0pazern Omiiera K 3a4eTy:

I'po3nenckuii I'ocynapcrBennblii Hedgrsanoii Texanueckuii YHuBepcuret
uM. akaa. M.JI. MIIHOHIIUKOBA
Kadenpa «CeTu cBA3M U cHCTEMbI KOMMYTAILIMU»
Jucnuniauna «OoopyaoBaHue CHCTEM MOOUIbHOM CBSI3M»
I'pynna: Cemectp: 8
Buaer Ne
1. Tpunuun tpamkuara. Mogens Dpnanra B ¢ oTkasamMu 17 OLEHKH €MKOCTH COTOBBIX CHCTEM
MOOUIILHOY CBSI3U.

2. Opranusanys coeqUHATENLHEIX panuopeneiinbix nuauii (PPJI). cnons3yeMble 1Uana3oHbl 4acToT.

IMoanucey npenoxaBaTens IMoanmucek 3aBeayomero kadeapoi




7.3. Tekyuiuii KOHTPOJIb

O0pasen 3aganus AJ1s1 1a00paTOPHON PadoThI
JlabopaTopnasi paGora
«Mccneqopanue 3aBHCHMOCTH IIOMEXOYCTOMYHBOCTH PA3HOCKOPOCTHBIX KAHAJIOB €
Pa3HBIMH THIIAMHU MOAYJISIHH OT CKOPOCTH Nepeaavu JaHHbIX»

Leas padoThl: MoylyyeHHE CTYJCHTaMH HAaBBIKOB pPabOTHl C TUIAMH MOAYJSALUU OT
CKOPOCTH IIepeayy JaHHbIX.
Kparkue Teopernyeckne cBeieHHA:

1. TTomMexoycTOHYMBOCTh KAHAJIOB
2. UYrto Takoe Moy’

7.4 Kpurtepuu OLEHMBAHHUA TeKylleld, Ppy0e:KHOH W NPOMEKYTOUYHOI

aTrecranmun

Hauspicmas onenka 1abopatopHOil pabOTHl MperycMaTpUBaEeTCsl B AMana3oHe oT 2 70 5
0aJuIoB, B 3aBUCUMOCTH OT CIIOKHOCTH 3a/IaHHSI.
[Tpu orieHKe pabOTHI CTYACHTA YUUTHIBAIOTCS:
e YBEPEHHOCTH JACUCTBHIA ITPH pabOTE C U3ydaeMbIM IPOrPAMMHBIM 00ECTICYCHUEM;
e TMPaBUJIBHOCTH BBITIONHEHUS HEOOXOMUMBIX ITaroB B JabopaTopHOl paboTe u
a/ICKBAaTHOCTh / KOPPEKTHOCTH MOJYIEHHOTO Pe3yIbTarTa;
e YMEHHE CaMOCTOSTEIILHO HAXOJUTh CIIOCOOBI PEIICHUSI BOSHUKAIOIIUX MTPOOIIEM ¢
MOMOIIIBIO U3y4aeMOT0 IPOTPaMMHOTO 00ECTICUeHHS,
e CHOCOOHOCTH OTBETHTH Ha BONPOCH MPEMOAaBaTENIsI O MOCIEI0BATEILHOCTH
BBITTOJIHEHHBIX [1aroB IS IOJTYYCHUS PE3yIbTaTa.

ITpu oueHke pabOTHI CTYACHTA Ha PyOEKHOM aTTECTallMU YYUTHIBAIOTCS:
e IIPaBUJIBHOCTb OTBETA HA BOIIPOC;
e JIOTHKA HU3JIOKEHUS MaTepuaia BOIpoca;
e BBINIOJIHEHUE NIPAKTUYECKOIO 3aJaHUs.



7.5. Onucanue mokasarejieili 1 KpUTepPHEB OLCHHMBAHUS KOMIIETEHUHMH HA Pa3jIMYHBIX ITAanmax ux (pOpMUPOBAHMS,

OIIMCAaHHC IIKAJIBbI OICHUBAHUA

Tadauua 7
ILtaHupyeMbie pe3yJbTATHI 0CBOCHHS Kpurtepnu oneHnBanus pe3yjbTaToB 00y4eHHs
HaunmenoBanue
KOMIETEeHI[ UM
menee 41 6a110B 41-60 0an10B 61-80 6a1;10B 81-100 6a110B OLICHOYHOT0
(Hey10BJIETBOPUTEJIbLHO) (Y10BJIETBOPUTEJIbHO) (xopoo) (0OTJIMYHO) cpeacTsa

IK-3 CriocoOeH oCymiecTBIsATh MOHTaX, HAJIAJIKY, HACTPOUKY, PETYITHPOBKY, ONBITHYIO MPOBEPKY pabOTOCTIOCOOHOCTH, UCTIBITAHUS U CAYy B
Y)KEHUH, CPEJICTB U 000PYAOBaHUS CETEi

OKCIUTyaTalguio COO

3HaTh:

- IPUHIUIIBI TOCTPOCHUS TEXHUYECKOTO
3aJlaHus IPU aBTOMATH3AIIH
MIPOCKTUPOBAHUSI CPEICTB U CETEH CBSI3U U
HX DJIEMEHTOB; --CTPYKTYPY U OCHOBBI
MOJTOTOBKU TEXHUYECKOW U MPOEKTHOUN
JIOKyMEHTAITIH;

- 001IME PUHIIMIEI PYHKIIMOHUPOBAHUS U
ApPXUTEKTYPY amlapaTHBIX, TPOTPAMMHBIX
Y TIPOTPaMMHO-AIMapaTHBIX CPEICTB
AIMUHUCTPUPYEMOU CETHU; TPOTOKOIIBI
KaHaJIBHOT'0, CETEBOT0, TPAHCIIOPTHOTO U
MPHUKJIATHOTO YPOBHEH MOJIEITH
B3aUMOJICUCTBUS OTKPBITHIX CUCTEM

®parmeHTapHble 3HAHUS

Henomxasie 3Hanus

CdopmupoBaHHbIe, HO
CoziepKaIIie OTAeTbHBIC
poOeIIbl 3HAHUS

CdopMupoBaHHBIE
CHUCTeMaTHYEeCKUe
3HAHUS

Ymern:

- IOAKIIIOYAaTh U HACTpauBaTh
COBPEMEHHBIE CPE/ICTBa 00ECIICUCHHUS
6630HaCHOCTI/I YAQJICHHOTO JOCTYTIIa
(OHepaLII/IOHHI:IX CUCTEM U
CITeIIMATTN3UPOBAHHBIX TIPOTOKOJIOB);
paboTaTh ¢ KOHTPOILHO- U3MEPUTEITHLHBIMHU
arnmnapaTHbIMU U IPpOrpaMMHBIMU
CpelCcTBaMuU

YacTtuuHble YMEHHS

Henonueie ymenus

‘YMeHus TOoJIHbBIC,
JTOTTYCKAIOTCSI
HEOOJIBIINE OIIMOKH

CdopMupoBaHHBIE

YMEHUS

Kommiekt 3ananuii
JUISL BBITIOJTHEHUS
J1a00paTOpHBIX PadoT,
TEMBI JIOKJIaJIOB C
NIpe3eHTaUsIMH,
BOIIPOCHI 110 TeMaM /
paszenam
JCLUIITMHBI




Baagern:

- HaBbIKaMH YCTAaHOBKH AOITOJIHUTCIIbHBIX

HPOrPAMMHBIX ITPOIYKTOB IS
obecnieyeHus1 0€30MaCHOCTH YAaCHHOTO
JOCTyNa ¥ UX MapaMeTpu3aLis;

- HaBbIKaMH c0Opa MCXOHBIX TaHHBIX,

HEOOXOIUMBIX AJIs1 pa3paOdOoTKH MPOEKTHOM

JAOKYMCHTAIIUN

YacTuyHOE BiIagcHUE
HaBBIKAMU

Hecucremaruueckoe
TPUMEHEHHUE HABBIKOB

B cucremarnyeckom
MIPUMEHEHUH HaBBIKOB
JIOTTYCKAIOTCSI IPOOEITBI

VYcnemnoe n
CHCTEMATHYECKOE
MIPUMEHEHUE HABBIKOB

IIK-5 CniocobeH k cOopy, 00paboTKe, pacrpeiesIeHHIO U KOHTPOITIO BBITOIHEHHS 3asIBOK HA TEXTIOAZIEPKKY 000PYIOBAHHS C TOMOILBIO
MH(POKOMMYHUKAIIMOHHBIX CHCTEM M 0a3 TaHHBIX

3HaTh:

- ApXUTEKTYpy, OOIINE MPUHIHUITHI
(YHKIIMOHUPOBAHUS CETEBBIX
YCTPOMCTB U POTPAMMHOI'0
obecreyeHns: aAIMUHUCTPUPYEMOI
MH(pOPMAIIMOHHO-
KOMMYHHMKAIIUOHHON CHCTEMBI,
IIPOTOKOJIBI BCEX MOJENEH
B3aMMOJCHCTBUS OTKPBITBIX CUCTEM;

®parmeHTapHbie 3HAHUSA

Hemnonneie 3nanus

CdopmMupoBaHHbIE, HO
coJieprKaiie
OTETbHBIC TIPOOEITBI
3HAHHS

CdopMupoBaHHbIE
CHCTEeMaTHYECKHE
3HAHHS

YMerTh:

- I1IOJIb30BAaTHCs HOpMaTI/IBHO-
TEXHUYECKOW JOKYMEHTAUEH B
001acTH NH(HOKOMMYHHUKAIIMOHHBIX
TEXHOJOTHI, UCIOJIH30BATh
COBpeMGHHBIe METOAbI KOHTpOJ’ISI
MTPOM3BOIUTEITHHOCTH
MH(POKOMMYHUKAITUOHHBIX CUCTEM

YacTtuyHble YMEHHS

Henonueie ymenus

VYMenus mojHbIe,
JIOTTYCKAIOTCSI
HEOOJIBIINE OIIMOKH

CdopMupoBaHHbIE

YMEHHUSA

KommiekT 3aganuii
IIUISL BBITIOJTHEHUS

nabopaTopHBIX PadoT,

TEMBbI JIOKJIaJI0B C
npe3eHTalHsIMHU,
BOTIPOCHI 1O TeMaM /
pasnenam
JUCTIATUTHHBI




Baagern:

- HAaBBIKaMU yCTaHOBKI/I
JOITOJIHUTCIBbHBIX HpOI‘paMMHBIX
MPOAYKTOB ISl TApUPUKALTIH
CETEBBIX PECYPCOB U MapaMeTpHU3aLUun
JOIMTOJIHUTCIBbHBIX HpOI‘paMMHBIX
MPOIYKTOB JUTsl TapupuKaum
CETEBBIX PECYPCOB

YacTuyHOE BIagcHUE
HaBBIKAMU

Hecucremarnueckoe
MIPUMECHEHHUE HABBIKOB

B cucremarnueckom
TPUMEHEHUH HABBIKOB
JIOITyCKAIOTCS TIPOOEITBI

Ycnentnoe u
CHCTEMATHYECKOE
MIPUMEHEHUE HABBIKOB




8. Oco0enHOCTH peanu3anuy JUCHUIINHBI JIS HHBAJWI0B U JIMII C

OrpaHH4Y¢HHBIMH BO3MOKHOCTHAMMU 310POBbA

JUist OCYIIECTBIICHUS MPOLEAYP TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH M HMPOMEXYTOUHOU
aTTecTallud OO0Y4YalolIMXCs CO3AaHbl (DOHIBl OICHOYHBIX CPEIACTB, AaJalTHPOBAHHBIC JUISA
UHBAJIUIOB U JIUMI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 3JI0OPOBbSI U TO3BOJISIOIINE OLIEHHUTH
JOCTHKEHUE MMU 3allJTaHUPOBAaHHBIX B OCHOBHOW 00pa30BaTeIbHOW MporpamMme pe3ysabTaToB
o0ydeHHUs U ypoBeHb C(POPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asBIEHHBIX B 00pa30BaTeIbHON
nporpamme. @opma mpoBeneHus ~TeKylled ~aTTecTalMd g CTYJCHTOB-WHBAJIHIOB
YCTaHABIMBAETCS C YYETOM HHAMBHAYAJIbHBIX TCUXO(PHU3UYECKHX oOcoOeHHOocTel (yCTHO,
NUCbMEHHO Ha Oymare, NMHCBMEHHO Ha KOMIbIOTEpe, B (opme TecTupoBaHus U T.1.). [lpu
TECTUPOBAHUU JUIA CIAO0OBUAALIMX CTYACHTOB MCIOJB3YIOTCS (DOHIBI OLEHOYHBIX CPEJICTB C
yKpynHeHHbIM mpudrom. Ha »5SK3amMeH npuriamaercs CONPOBOXKAAIONINN, KOTOPBIHA
o0ecreynBaeT TEXHUYECKOE COMPOBOXKIEHUE CTyAeHTy. [Ipum HeoOXOAMMOCTH CTYACHTY-
MHBaJINAY MPEIOCTABIAETCS TOMOJHUTEIbHOE BpeMsl Ui TOArOTOBKY OTBETa Ha dK3aMeHe (Hin
3auere). OOywaromuecs ¢ OTrPaHHMYCHHBIMH BO3MOXKHOCTSIMU 3J0POBBS W 0OOydYaromiuecs
MHBaJIUAbl 00ECMEYMBAIOTCS IEYaTHBIMU U D3JIEKTPOHHBIMH 00pa3oBaTENbHBIMH peCcypcaMu
(mporpamMmpl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOW paboThl W T.J.) B ¢opmax,
aJIaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbs U BOCIPUITHS WH(OPMALIUU:

1) JUIS. UHBAJIMAOB | JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS M0 3PEHHIO:

- A8 cJenbIX: 33/IaHus 7S BBIMIOJNHEHUS HA CEMHUHApaX M MPAKTHYECKHX 3aHSATHUSIX
oopmisitoTest penbedHO-ToueuHbIM HIpupTOM bpailig uam B Buae 3JEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C IMOMOIIBI0 KOMIIBIOTEPA CO CHEIUATN3UPOBAHHBIM IIPOrpaMMHBIM 00ecriedeHUEM
JUTSL CTIETIBIX, JIUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChMEHHBIE 3a/1aHuUs BBIMOJIHSAIOTCS Ha Oymare
penbedHO-TOUeUHbIM wIpudpTOM bpaiing wuiam Ha KoMIObIOTEpE CO CIEUHUATU3UPOBAHHBIM
POrpaMMHBIM OO€CTIeUeHUEM /IS CIIETIBIX JTUOO0 HAJAUKTOBBIBAIOTCSA aCCUCTEHTY; 00y4aromuMCes
JUISL BBITIOJIHEHUS 3aJaHUsl TPU HEOOXOIMMOCTHU MPEAOCTABISIETCS KOMIUIEKT MHCbMEHHBIX
MPUHAJISKHOCTEH U Oymara JiIs mIchMa penbeHO-TOUeYHBIM HIpudTOM bpaiins, KoMmbroTep
CO CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUCHHEM IS CIIETIBIX;

- AJs c1a0oBUASAIIUX: 00ecreunBaeTCs WHANBHyaIbHOE PAaBHOMEPHOE OCBEIEHUE HE
meHee 300 mroKC; oOyd4arommMcsi JUIs  BBITIONHEHUS 3aJaHus TpU  HEO0OXOTUMOCTH
MPEIOCTABIISETCS YBEIMYMBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAK)KE MCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOMCTB; 3aJaHUs JJI BBIIOJHEHUS 3aaHuil 0()OPMIISIOTCS YBEIMYCHHBIM
mpudTOM;

2) JUTSL UTHBAJIUOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MO CJAYXY:

- I TIYyXUX W caadocablammx: oOecneuynBaeTcs HalUuue 3BYKOYCHIIMBAIOIIEH
anmaparypbl ~ KOJUIGKTMBHOTO  TIOJIb30BAaHUS, TpU  HEOOXOAMMOCTH  OOydaromMMcs
MPEIOCTABISCTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  HWHIUBUIYaTbHOTO  TOJB30BaHUS;
IPEOCTABIISIOTCS YCIYTH Cyp/IOTIepEBOTUNKA;

- UI CJIeNOIJIyXMX JIONyCKAaeTcs MPUCYTCTBHE AaCCHCTEHTA, OKa3bIBAIOUIETO YCIyTd
TudIoCcypaoTIepeBOIYMKA (TIOMUMO TPEOOBAHUM, BBHIIIOIHAEMBIX COOTBETCTBEHHO ISl CJIETIBIX U
TITyXHX);

3) JUISL JIAL C TSDKEJIBIMU HApYIICHUSMU PEUH, TIYXHX, CIa0OCHBIIAIINX JEKIUU U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOM (OopMe, TPOBOJATCS B TUCHBMEHHOMU (hopMme;

4) JUIS. MTHBAJIU/IOB M JIULl C OTPAaHUYEHHBIMU BO3MO>KHOCTSMU 37I0POBbS, HMEIOIIHMX



HapyIIeHHUs ONOPHO-ABUTATEJILHOIO annapara:

- JUId JUI C HApyLICHUsAMHU OIOPHO-ABUTATEIBHOIO allapara, HapyLIeHUSIMHU
JIBUTATENbHBIX (YHKUUH BEPXHMX KOHEYHOCTEW WM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH:
MUCBbMCHHBIC 3a/IaHU BBITOJHAKOTCA Ha KOMIIBIOTCPEC CO CICHUAIIU3UPOBAHHBIM NPOTPaAMMHBIM
O6CCHC‘ICHI/ICM NN HaAUKTOBBIBAKOTCA ACCUCTCHTY, BBITIOJIHCHUC SaI[aHI/Iﬁ (TCCTOB,
KOHTPOJIBHBIX paboT), TPOBOMMEIE B TUCBMEHHOU (hOpMe, TPOBOJISATCSA B YCTHOUM (hopme myTem
ompoca, 6ecesibl C 00 yJaroITIMCS.



9. YueOHO-MeTOAUYecKOe 1 HHPOPMALIMOHHOE o0ecrieYeHne JUCHUILTUHbI

1. Junarec C.1. O6opynoBanue cucteM MOOMIBHOW CBs3M : yueOHOe mocodue / Junrec C.U..
— MockBa : MOCKOBCKHM TEXHUYECKHN YHUBEPCUTET CBSI3M B nHGopmatuku, 2016. — 47 c.
— ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DNeKTpoHHO-OMOmmoTeuHas cuctema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/61747.html

2. ®puck B.B. Teopus 5>1eKTpUUYECKMX IENEH, CXEMOTEXHUKA TEJIEKOMMYHUKAIIMOHHBIX

YCTPOKMCTB, PpaJAMONPUEMHBIC YCTPOMCTBA CHUCTEM MOOWJIBHOM CBSI3U, PAaTUONPHEMHBIC
YCTPOMCTBA CHUCTEM DPATUOCBA3M W pagvoAocTyna : jabopaTopHblii mpaktukym — III Ha

nepcoHanbHoM Kommbiotepe / @puck B.B., JlorsunoB B.B.. — Mocksa : COJIOH-IIpecc,
2017. — 480 c. — ISBN 978-5-91359-167-8. — TekcT : 31eKTpOHHBINA // DAEKTPOHHO-
OnOImoTeUHAs cucTeMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/90343.html
3. MemuxoB C.B. Beenenue B mpodmibp «CucteMbl MOOMIIBHOM CBSI3MY @ ydeOHOE TmocoOue st

JCKIIMOHHBIX,  MPAKTHYECKUX  3aHATHHA,  CAMOCTOSATENBHOM  pabOThl  CTYIEHTOB
paauoTexHuueckux crenuanbaocteit / Memuxos C.B., KonecoB M.A.. — Tomck : Tomckuit
rOCy/IapCTBEHHBINI YHUBEPCUTET CUCTEM YIPABICHUS U PAIUO3IEKTpOHUKH, 2016. — 156 c.
— ISBN 2227-8397. — TekcT : 37eKTpOHHBIH // DnekTpoHHO-OnbmunoTeunas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/72075.html

4. Paitpensny M.A. Cuctemsl 1 ceTu MOOMIIBHOM CBSI3M : ydeOHOe mocobue / Paitdhensny M.A.,

Cnektop A.A.. — HoBocubupck : HoBocuOuUpCKHii TOCYZapCTBEHHBIM TEXHUYECKUN
yauBepcutet, 2019. — 96 c. — ISBN 978-5-7782-3833-6. — TekcT : 3MeKTpOHHBIN //
DOnekTpoHHO-OmMOMMoTreunass  cucrema [PR BOOKS [caiiT]. —  URL:

http://www.iprbookshop.ru/99218.html

10.MaTepuajibHO-TeXHUYECKOe o0ecneuyeHne JUCHUIINHbI
10.1.MaTepuajbHO-TeXHHUYECKAS 0a3a, HeoOXoauMas hifi §:
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

e JlaGopaTtopHbie ayJUTOPUHU C PEATHHBIM 000PYI0BaHHEM
e Kiaccel ¢ nepcoHanpHeiMH KomnbioTepamu (IIK) st mpoBeneHMss rpynmoBBIX
3aHATHH (1Be moarpynmsl mo 10-12 cTyAeHTOB Ha OHOTO MPETOIaBaTes )

10.2. ITomemeHHu I CAMOCTOATEIbHONH padoThl

VYyeOHas ayTuTOPHS I CAMOCTOSITEIIBHOW padoThI — 2-23.



MeToanyeckue yKa3aHusi 10 OCBOEHHIO THCIMIIJIMHbI
«O0opynoBaHne cuCTeM MOOMJILHOM CBSI3W)

1. MeToauyeckue yKa3aHusl I 00y4YAIOIMIMXCS M0 MJIAHUPOBAHUIO M OPTraHU3AIUHI
BpeMeHHU, HE00X0IUMOT0 /JJIsl OCBOECHUS TUCIHUTLINHBI

N3yuenne pexkoMeHIyeTCss HavyaTh C O3HAKOMJIGHHS C pabodeid mporpaMMoi
JTUCIUIUIMHBI, €€ CTPYKTYpPOM U cojAep)KaHHeM pas3fenoB (Mojayiei), (OHIOM OLIEHOYHBIX
CPEICTB, O3HAKOMHTHCS C YUEOHO-METOIWYECKHMM W HWHGOPMAIMOHHBIM oOOecreueHneM
JUCIUTUIAHBI.

Hucuummuaa «O00pyaoBaHNEe CUCTEM MOOUILHOM CBSI3M» COCTOUT U3 IIECTH CBS3AHHBIX
MEXIy COO0H pa3aenoB, 00eCTIEYNBAIONINX MTOCIIE0BATEIFHOE U3YICHHE MaTeprara.

OObyuenne o aucuuruinae «O00pyI0BaHUE CUCTEM MOOMIHLHON CBSI3U» OCYIIECTBIISCTCS
B CIIEAYIOMIUX GOopMax:

1. AyauTopHbIe 3aHATHS (JIEKIUH, TA00pATOPHBIC 3aHITHS).

2. CamocrosiTenbHas paboTa cTyaeHTa (MOATOTOBKA K JICKIUAM, J1abOpaTOpHBIM
3aHATUSAM, JOKJIAbI C MPE3CHTAUIMHU, HHANBUIyalIbHASl KOHCY/IbTALMS C IPETIoAaBaTesieM).

VY4eOHblif MaTepuan CTPYKTYpUpPOBaH W H3yY€HUE JTUCIUIUIMHBI IPOU3BOJIUTCS B
TEMaTUYECKOH MocienoBaTeIbHOCTH. Kax oMy 1a0opaToOpHOMY 3aHSITHIO U CAMOCTOSITETEHOMY
M3YYCHUIO MaTepuaia MpeaiecTBYeT JeKIUs Mo JaHHoi Teme. OOydaromuecs caMOCTOATEIHHO
MPOBOST TMPEABAPUTEIBHYIO TMOATOTOBKY K 3aHATHIO, NMPUHUMAIOT AKTUBHOE M TBOPYECKOE
y4acTHe B OOCYXJIEHHH TEOPETUYECKHX BOIIPOCOB, pa30ope MpOOIEMHBIX CUTYAIM U TOMCKOB
MyTeN UX PEUICHUS.

OrnrcaHue MoCIeI0BaTeIbHOCTH ACHCTBUN 00YyJaronIerocs:

[Ipu m3yueHum Kypca cieayeT BHUMATENIbHO CIIyIIaTh U KOHCIIEKTHPOBATh MaTepual,
U3JIaraeMblil Ha ayAUTOPHBIX 3aHATUSX. (711 ero MOHMMaHus U KayeCTBEHHOTO YCBOEHUS
PEKOMEHIyeTCA CIIeyIolIas MOCIeA0BaTEIbHOCTD IEUCTBUM:

1. [Mocne oxoHuaHus y4eOHBIX 3aHATUH JIJIs 3aKPEIUICHUs] MaTepHala MpOoCMOTPETh
U 00IlyMaTh TEKCT JICKIMH, MPOCIYIIAHHOW CeroJHs, pa3o0paTh paccMoTpeHHble puMepsl (10-
15 munyT).

2. [Ipn moaroToBke K JEKIUH CIEAYIOLUIETO AHSI MOBTOPUTH TEKCT MPEAbITYLIEH

JIEKIIMH, TIOyMaTh O TOM, Kakasi MOXKET ObITh cieayromias tema (10-15 munyT).

3. B Tedyenue Hemenm BHIOpaTh BpeMsl JUIsl paOOTHI C JIMTEPATYpPOH B SJIEKTPOHHOM
o6ubmoTe4yHoi cucreme (o 1 gacy).

4. Ilpu noaroToBKE K J1a00paTOPHOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE MOHSTHS IO TEME,
U3Y4YUTb IpuUMepbl. Pelras KOHKPETHYIO CHUTyalMIO, — IPEIBAPUTEIBHO IIOHATH, KaKOU
TEOPETUYECKHI MaTepuall Hy)KHO MCII0JIb30BaTh. HaMeTUTh Tu1aH perieHus, monpodoBaTh Ha €ro
OCHOBE pemuTh 1-2 3amaum.

2. Meroanyeckne ykaszaHMs 1O padore o0y4awIIUXcsd BO BpeMsl INPOBeACHHUS
JIEKIUH

Jlexunn paroT oOydaroUMCS CUCTEMAaTU3UPOBAHHBIE 3HAHHUS 1O JUCIUIUIMHE,
KOHIEHTPUPYIOT UX BHUMaHHE Ha HauboJiee CIOXKHBIX U BaKHBIX Bompocax. Jlekuuu oObIYHO
U3NIAraloTCsl B TPAJWLMOHHOM WM B MpoOJeMHOM cTuie. [[is CTyJeHTOB B OOJBIIMHCTBE
ciydaeB B mpoOineMHOM crtuiie. [IpoOneMHBIN CTHIIB IMO3BOJSET CTUMYJIHPOBATh AKTHBHYIO
MIO3HABATENBbHYIO JEATEILHOCTh OOYYAIONIMXCS M UX MHTEpec K AUCHUIUIMHE, (HOPMHUPOBATH
TBOPYCCKOC MBIIJICHUC, HpI/IGGI‘aTB K T[OPOTUBOIIOCTABJIICHUAM W CPABHCHUAM, HOCJIATH



00001IeHNS, aKTUBU3UPOBATh BHUMAaHWE OOYYAIOIMUXCA IIyTeM IIOCTAHOBKU TPOOIEMHBIX
BOIIPOCOB, MOOMIPSATH TUCKYCCHIO.

Bo BpeMs NEKIMOHHBIX 3aHATHH PEKOMEHIYeTCS BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO
Marepuaiia, o0panare BHUMaHuEe Ha (OPMYTUPOBKU M KAaTETOPUH, PACKPHIBAIOIINE CYTh TOTO
WA MHOTO SIBJIICHUS, BHIBOJIBI U IPAKTHUECKUE PEKOMEHIALINH.

KoHcnekt neknuu jryyiiie moJapas3aeisaTh Ha MyHKThI, COOII0Aas KPaCHYIO CTPOKY. DTOMY
B OojbInoi cTenmeHW OyayT CHOCOOCTBOBAaThH BOMPOCHI IIIaHA JIEKIIMH, MPEIIOKCHHBIC
npenojasarensimM. Cruenyer oOpamare BHMMaHUE Ha AaKIEHTHI, BBIBOJBI, KOTOpbIE JAEIaeT
npernojiaBaTesb, OTMe4as HanboJsee Ba)KHbIE MOMEHTHI B JICKIIHOHHOM MaTepuaie 3aMedyaHusIMU
«BAXKHOY», «XOPOILIO 3allOMHHUTB» M T.I. MOXHO JenaTh 3TO U C MOMOILIBIO Pa3HOLBETHHIX
MapKepoB WX Py4eK, HOJUEPKUBAsi TEPMUHBI U OIIPEICIICHUSL.

Lenecoobpa3Ho pa3paboTarh COOCTBEHHYIO CHUCTEMY COKpalleHHi, abOpeBuaTyp u
cuMBOJIOB. OJHAKO TNpH JanpHEHmedl padoTe ¢ KOHCHEKTOM CHMBOJIBI JIy4Ille 3aMEHHTH
OOBIYHBIMH CJIOBaMH JUIsl OBICTPOTO 3pUTEILHOTO BOCIIPUSTHS TEKCTA.

PaboTast Hajx KOHCIEKTOM JIEKLUMH, HEOOXOAMMO HCIIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JHUTEPATypy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEHJO0BAJ MPENnoJaBaTeb.
HMmeHHO Takasi cepbe3Hasi, KpOIOT/IMBas padoTa ¢ JEKIMOHHBIM MaTepUaIOM MO3BOJIUT IITyOOKO
OBJIA/IETh TEOPETHUECKUM MATEPUATIOM.

TemaTuka nexuuii naercsa B pabodeid mporpaMme JUCHUTUINHBL.

3. Mertoauyeckue yka3aHusi 0o0y4alIIMMCS MO MOATOTOBKEe K JIAa00OPaTOPHBIM
3aHATHAM

Ha naGopaTopHbIX 3aHATUSAX MPHUBETCTBYETCS AKTHMBHOE YYacTHE B OOCYXICHHUHU
KOHKPETHBIX CHUTYyallUid, CIIOCOOHOCTh Ha OCHOBE IOJYYCHHBIX 3HAHUN HaXoIuTh Haubolee
3¢ (eKTUBHBIC PELICHUs TOCTABICHHBIX IPOOJIEM, YMETh HAaXOAUTh MOJIE3HbIN JONOJHUTEIbHBIN
MaTepHal 1o TEMaTHKE 3aHITUH.

CryneHTy peKkOMeHIyeTcsl CIeyoas cXemMa MoJAr0TOBKH K JJaDOpaTOPHOMY 3aHATHIO:

1. O3HakOMUTBCA C IJIAHOM  3aHATUSA, KOTOPBIM  OTpakaeT COAEpkKaHHE
MPEIJI0KEHHON TEMBI.

2. [IpopaboTaTh KOHCHEKT JEKIIHA.

3. [IpounTars OCHOBHYIO U JOIOJHUTENBHYIO JINTEPATYPY.

B mpomecce moaroToBku K Ja0OpaTOPHBIM 3aHATHSIM, HEOOXOIUMO OOpaTUTh 0co00e
BHHMaHHE Ha CaMOCTOSITENIbHOE M3y4yeHUE PEKOMEHJIOBaHHOMW jutepaTypsl. [Ipu Bceil momaHoTe
KOHCIIEKTUPOBAaHUS JIEKIMM B HEH HEBO3MOXKHO M3JIOKHTh BECh Marepual H3-3a JIHMHTA
ayIUTOPHBIX YacoB. [loaToMy camocTosiTenbHas paboTa ¢ yueOHUKaMH, YICOHBIMUA TTOCOOUSIMH,
Hay4HOH, CIPAaBOYHOM JIMTEpaTypoOH, MarepuagaMu IEPUOJUYECKUX u3gaHuid u MHTepHera
siBiisieTcss HanOosnee Y(Q(HEKTHBHBIM METOJOM IOYUYEHHUs TOTOTHUTENBHBIX 3HAHHUM, MTO3BOJSET
3HAYUTEIbHO AKTUBU3UPOBATH MpoOIlecC OBIaZeHus HHpopMmaimei, crnocodbcTByer Oosee
rIyOOKOMY YCBOCHHMIO H3y4yaeMoro Matepuana, (OpMHUpPYET Yy CTYIEHTOB OTHOIICHHE K
KOHKpETHOW mpoOsieme. Bce HOBBIE MOHSATHS 10 HM3ydyaeMOW TeMe HEOOXOAMMO BBIYYHTH
Hau3yCTh U BHECTU B IJIOCCApHii, KOTOPBIN 11€1eCO00pa3HO BECTH C CaMOT0 Hayalla U3yuyeHUus

Kypca.

1. OTBeTHTH HAa BOMPOCHI IJIaHA JTA0OPATOPHOTO 3aHSTHS.
2. BrinoaHuTE TOMAaIIHee 3a1aHuUeE.
3. [Tpu 3arpyaneHusx chopMyIHpOBATH BOIPOCHI K MTPETIO1aBaATEINIO.

Pesynprar Takoil paboThl JODKEH MPOSBUTHCS B CHOCOOHOCTH CTyAEHTa CBOOOJHO
OTBETUTHh HAa TEOPETUUYECKHE BOMPOCHI, BBICTYIIATh M Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKICHUU



BOIPOCOB U3y4aeMOW TeMbl, IPAaBUJIBHO BBIMIOJIHATH MPAKTUYECKUE 33/1aHUs, KOTOPHIE JAI0TCS B
(oHJIe OIICHOYHBIX CPEICTB AUCIUIIIUHBIL.

4. Metoguyeckue yka3aHusi o0y4aroIIUMCs IO OPraHU3allMH CaMOCTOATEJbHOM
padoTsbI

Lenp opraHu3alMyu CaMOCTOSTENbHON paboThl mo aucuuiuinHe «OCHOBBI OpraHU3aluu
Hay4HBIX MCCJICIOBAHUM» — 3TO yriayOJeHWe W paclIMpeHHe 3HAaHUW B 00JIaCTU HAayYHOU
HCCJIEIOBATEIbCKON N1eATeNbHOCTH; (POPMUPOBAHME HaBbIKA U HMHTEpPECa K CaMOCTOSTEIbHOMN
MO3HABATEJILHON J1€ATEIbHOCTH.

CamocrosTenbHass paboTa 00ydaromMXcsi SBISIETCS BaXXHEHIIMM BUIOM OCBOEHUS
COJIepKAaHUsl TUCIMILIMHBI, TIOATOTOBKU K MPAKTUYECKUM 3aHATUSM U K KOHTPOJIbHOM paboTe.
Croa e OTHOCATCS M CaMOCTOATENbHOE YIIyOJIEHHOE M3yYeHHE TEeM JUCIMILIHHBIL.
CamocrosTenbHas paboTa MPECTaBIseT COOON IMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTENLHOTO MPOLECCa U HOCUT UCCIIEAOBATENILCKUI XapaKTep, YTO MOCIYKUT B OyayIieM
OCHOBaHMEM [UIsl HANHMCAaHMs BBIMYCKHOM KBaIW(UKAIMOHHON paldOThl, MPaKTHYECKOTrO
MPUMEHEHHUS MOJIyY€HHbIX 3HaHUH.

Opranuzanus camMoCTOSITeNbHOM paboThl OOy4yarOUMXCS OPUEHTHPYETCS Ha aKTHUBHBIC
METO/Ibl OBJA/ICHUsI 3HAHUSAMHU, Pa3BUTUE TBOPUYECKUX CIOCOOHOCTEH, Mepexo OT MOTOYHOTO K
WH/IMBUYaJIM3UPOBAHHOMY O00YYEHUIO, C YUETOM HMOTPEOHOCTEH U BO3MOXKHOCTEN JINYHOCTH.

[IpaBusbHas OpraHu3alysi CAMOCTOSATENBHBIX YUYEOHBIX 3aHATHH, UX CHCTEMAaTHYHOCTb,
nesiecooOpa3Hoe MIaHUPOBaHUE PabOYero BPEMEHH MO3BOJISIET CTYACHTAaM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHMH M CHCTEMATHU3aLUU TNPHOOpETaeMbIX 3HAHMU, 00ECNeunBaTh BBICOKHUN
YpOBEHb  yCIIEBAEMOCTHM B  Mepuoa  OOy4eHHs, TMOJYYUTh  HABBIKM  IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

[ToaroroBka K 51a0OpPaTOPHOMY 3aHATHUIO BKIIIOYAET, KpOME MPOPaOOTKM KOHCIEKTa U
MPE3EHTALNU JIEKIIUU, IOMCK JTUTEpaTyphl (10 PEKOMEHIOBAaHHBIM CIIUCKAM M CAMOCTOSITENBHO),
MOJTOTOBKY 3aroTOBOK Ui BBICTYIJICHHH MO BOMpPOCaM, BBIHOCUMBIM JUIsl OOCYXKICHHS IO
KOHKpeTHOW Teme. Takue 3aroToBKM MOTYT BKJIIOYAaTh LUTATHl, (AKThl, COMOCTABJICHUE
pa3IMYHBIX MO3MLMK, cOOCTBEHHbIE MBICTH. Eciau mpobiiema 3anHTepecoBajia oOydaromerocs,
OH MOJKET MOATOTOBHUTH pedepar U BBICTYIIUTH C HUM Ha MpaKTUYecKoM 3aHATHH. JlabopaTtopHoe
3aHATHE — 3TO, NPEXIE BCEro, AMCKYCCHs, OOCYXIACHHE KOHKPETHOW CHUTYallMHM, TO €CTh
IpeJnoiaraeT yMEHHe BHUMATEIbHO CIyHIaTh WIEHOB MaJlON IPYHIBl U MOJEPaTopa, a Takke
CTapaThCs BBICKA3aTh CBOE MHEHHE, BHICKA3bIBaTh COOCTBEHHBIE U/ U MPEAJIOKEHUS, YTOUHATD
U 3aJ1aBaTh BOIIPOCHI KOJUIETaM MO 00CYKIECHUIO.

[Ipu moaroroBke K KOHTPOJBHON paboTe (pyOeKHOW arrecTanuu) OOydYarOIIHIACs
JIOJKEH TIOBTOPATH MPOMJIEHHBIN MaTepuail B CTPOTOM COOTBETCTBUU C Y4eOHOW MPOrpamMMoH,
UCIIONIB3YSl KOHCHEKT JIEKIMM W JMTepaTypy, PEKOMEHJOBaHHYIO IpenojasateneM. llpu
HEOOXOMMOCTH MOXHO OOpaTUTbCA 3a KOHCYJNbTAllMe W METOAMYECKOW MOMOIIBIO K
IIpEnoaaBaTelio.

CamocTosiTenbHas paboTa peaan3yercs:

— HENOCPEJACTBEHHO B MpOIECCe ayIUTOPHBIX 3aHATHH — Ha JIEKUHUSAX,
1a00paTOPHBIX 3aHATHSX;

— B KOHTaKT€ C MPENojaBaTejeM BHE PaMOK PAclUCaHUs — Ha KOHCYJIbTALHUAX IO
y4eOHBIM BOINPOCaM, B XOJ€ TBOPUECKUX KOHTAKTOB, IPU JIMKBUJAIMU 3310JDKEHHOCTEH, MpH
BBITOJIHEHUH WHAMBUYATbHbBIX 3aJJaHUN U T.]I.

— B Ombnuoreke, oMa, Ha Kadeape MpH BBITOJHEHUH OOyYaroUIMMcs y4eOHBIX U
IIPAKTUYECKUX 3ajau.



Buaest CPC u kpuTepuu o1ieHoK

(o 6amnpHO-perituaroBol cucreMe [ THTY, CPC ounenuBaercs B 15 6aminoB)
1. Joxnan ¢ npeseHranuein

2. [TonroroBka k 1a00paTOPHBIM 3aHATUAM

TeMbl 151 CaMOCTOSATENBHOM pabOThI MPOMUCAHBI B paboyeil mporpaMMe AUCIUTUTHHBL
D¢ GEeKTUBHBIM CPECTBOM OCYIIECTBICHHUS O0YYAIOIIMMCSI CAMOCTOATEIILHON pabOTHhI SBIISETCS
ANIEKTpOHHAsT WH(OPMALMOHHO-00pa3oBaTeNbHas cpefla YHUBEPCUTETa, KOTOpasi 00ecreurnBaeT

JIOCTYT K y4eOHBIM IUIaHaM, paboyrM Mporpammam
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