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|. OPTAHU3AIIMOHHO-METOJJUYECKHA PA3IEJ

He.]'lb N3YYCHUSA THCIHUIIJIUHDBI.

HCHB OCBOCHMA NUCHUIIIINHBI «CGpBI/IC BOJIOKOHHO-OIITUYICCKUX CHUCTCM IICpCAAYIN»
COCTOUT B q)OpMI/IPOBaHHI/I CHUCTEMBl 3HAHMH MO TCOPHUHU H IIPAKTHUKE BOJOKOHHO-
OIITHYCCKUX CHUCTCM IICPCAauu, U3JTO0KCHHUHN OCHOBHBIX MCTOIOB U IIPHUHIIMUIIOB (bYHKHI/IO-
HHUPOBAHUA HpI/I60p0B, IMPUMCHACMBIX IIPpU U3MCPCHHUH U KOHTPOJIC ITIapaMETPOB BOJIOKOH-
HO-ONTUYCCKUX JIMHUU CBS3M.

BaHaqn H3YYCHUHA TUCHUIIJIUHBI:

3aI[aanH N3Yy4YCHUA AUCHUITIIMHBL «CCpBI/IC BOJIOKOHHO-OIITUYCCKUX CHUCTCM IICPC-
Aaqm SABJEIHOTCA U3YUCHUC TCOPCTHUYCCKHUX OCHOB M IMPAKTHYCCKOI'O HABBLIKOB IIPCACTAB-
JICHHUA CUTHAJIOB B OIITHYCCKHUX CUCTCEMAX an/IeMa/ nepcaadun I/IHCI)OpMaI_[I/II/I.

Mecto nucuuniaunbl B cTpykrype OIIOIL: peanusyercs B pamMkax BapUaTUBHOMU

4acTH (4actu, GopMHUPYyEeMOM ydaCTHUKaMU 00pa30BaTENIbHBIX OTHOIICHHI) O10Ka B1.

HJIaHI/IpyeMl)Ie PE3YIbTATHI Oﬁy‘leﬂl/lﬂ Mo JUCHUIIJIUHE:

Ilnanupyembie pe3yabTaThl 00y-

Kon HNHaukaTopbl 10CTHKEHUSI KOMIIETEH- CeHISI
KOMITETEHIMH HH
! 10 AMCIHUILIMHE
IKC-1 crioco- 3HaTh: 3naer:
OcH K opraHu3a- -COBPEMEHHBIE ~ MOJIEJIM  CEPBUCHOTO | TIPUHIHUIIBI TEXHUYECKOTO  00-
AW 1 YIPABIIC- | oQCiTyKMBAHHUS, CIY)KMBAHHUSI CHUCTEM BOJIOKOHHO-

HUIO IIpoLecca-
MH MTOCTIPOJAXK-
HOTO 00CITyXH-
BAHMS U CEpBHCA
Ha YPOBHE KpyII-
HOM IIPOMBIII-
JICHHOH OpraHu-
3auu

-(akTopel, GOPMHUPYIOIINE TUHAMUKY
NOTPEOUTENBCKOTO CIpoca Ha YCIYTH

OIITUYECKOU CBA3U.

paauoCBs3U
YmMmeTh: Ymeer:

-OCYILIECTBIISATh AHAJIMU3 TEXHOJIOTHH | MEPONPHATHSA 0 00CITyKUBaHHUIO
M KayecTBa BBIMOJHEHHUS IPOIIECCOB | U PEMOHTY OOOpPYIOBAaHUS CHUCTEM

MOCTIIPOJIAXXHOTO  OOCTY)KMBAaHHUS ¥ | BOJIOKOHHO-ONTHYECKOW CBSI3H.
cepBHCca, YCIOBU paboThl 000py/I0Ba-

HUS C ICNBbI0  OMpeNeNieHus  Heoo-

XOJUMOCTH  TIPOBEJICHUS  KOPPEK-

TUPYIOIINUX

MEpOIPUATHHI

Baagersn: Baapneer:

-HaBBIKAMH  Pa3pabOTKH KOMIUICKCOB
omepanuii M0 BOCCTAHOBJICHHIO HC-
NPaBHOCTU WJIU

paboTOCIOCOOHOCTH M3 W BOC-
CTaHOBJICHUIO PECYpPCOB W3JICIHA WU
UX COCTAaBHBIX YacTeH

HaBBIKaAMH 110 IIPOBCACHUTIO pa60T
110 00ECIIEYECHUIO BOCCTAHOBJICHUIO
HCIIPAaBHOCTU CHCTEM BOJIOKOHHO-
ONTHYECKOM CBS3H.

MKC-2 cnoco-
OeH K TpoBee-
HUIO H3MEpPEeHUI

3HaTh:
-METOAbl M3MEPEHUM IOKAa3aTelien Ka-
yecTBa pabOThI 3aKPEIICHHOTO0 000pYy-

3Haer:
CHocOOBI MOKWCKAa M YCTPAaHCHHS
HEHCIPAaBHOCTEH CHCTEM BOJIOKOH-
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U TIPOBEPKH Ka-
yecTBa  paboThI
o0opyIoBaHU,
MIPOBE/ICHUIO pe-
MOHTHO-
npoduIakTuye-
CKUX M PEMOHT-
HO-
BOCCTAHOBH-
TEIBHBIX  padoT
CHCTEM  pajHo-
CBSI3U

JTIOBaHUS;
-METO/bl U CIIOCOOBI TOMCKA U YCTpaHe-
HUSlI HEUCHPABHOCTEH Ha OOCIyX HUBae-
MOM 000pYIOBaHUH, JUHUSAX MEpe/iayH,
TpakTax U KaHajlax

HO-OIITUYECKOM CBSI3H.

YmMmernb:

-OpraHu30BbIBaTh U KOHTPOJIUPOBATH
NpOBEJICHUE W3MEPEHHH W TPOBEPKY
KadecTBa pabOThl 000OpPYIOBaHUS, PO-
BEJICHUE IUIAHOBO-TIPOMUIAKTUICCKUX
U PEMOHTHO-BOCCTAHOBHUTEIBHBIX pa-
00T.

Ymeer:

OCYIIECTBIIATh IPOBEPKY Kaue-
cTBa pabOThl OOOPYIOBaHUS CH-
CTEM BOJIOKOHHO-ONTHUYECKOM CBSI-
3M.

Baaners:

-HaBBIKaMU BBITIOTTHEHUS paboT MO To-
UCKY U YCTpPaHEHHMIO HamOojee CIOoXk-
HBIX TOBPEKICHMIA;

HaBbIKAMHM KOHTpPOJSI KayecTBa BBIIOJI-
HEHHBIX padoT.

Baaneer:

HaBbIKaMU 110 MPOBEACHUIO paboT
M0 MOUCKY U yCTPaHEHUI0 Haubo-
Jee CIIOKHBIX TMOBPEXJIEHUH Ccu-
CTEM BOJIOKOHHO-ONTHYECKOH CBsI-
3M.

1. COAEP’) KAHUE U OB BEM /IUCHUIIJIMHBI
¢ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4arouuxcs
¢ nmpenoaasaresieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

Ounas ¢popma o0yueHust

HaumenoBanue pa3zje-
JIOB U TeM

Bcero

AyJAUTOpHBIE 3aHATHS

JIK

113

JIb

Cam.
pao.

Moayas 1 OcHoOBBI IO-
CTPOEHHUS BOJIOKOHHO-
ONTHYECKHUX CHCTEM Ie-
peaaum

Tema 1. dusnyeckue
OoCHOBBI. M3yueHue napa-
METPOB BOJIOKOHHO-
ONTHUYECKUX Kabenei,
BOJIC u BOCIL.

18

Tema 2. OcHoBBI UG PO-
BBIX BOJIOKOHHO-
ONTHYECKHUX CUCTEM CBSI3H

18

Mopayas 2 KommnoHnesn-
Thl BOJIOKOHHO-
ONTHYECKUX CHCTEM Ile-
penauu

Tema 3. OnrTuueckue Ka-
6enu. Koncrpykuuu,




IIPUHLUII JEHCTBHUS, OC-
HOBHBIE JJIEKTPUYECKUE U
ONTUYECKUE XapaKTEepH-
CTUKH.

Tema 4. Jlazeps! u ¢oTto-
nerektopsl. KoHcTpyk-
I[UU, IPUHIUT ACUCTBUS,
OCHOBHBIE JIEKTPUYECKUE
Y ONTUYECKUE XAPAKTEPH-
CTHKH.

18

Tema 5. Monaynsatopsl
ONTHYECKUX NIEPEeaaTUH-
KOB. AMIUIMTYHAs U (a-
30Basi MOAYJISILUS

Tema 6. Onruueckue
ycunutend. [IpuHnumns
ONTUYECKOTO YCUJICHUS.

18

Moayas 3 Tpakrtsl Bo-
JIOKOHHO-ONITHYEeCKUX
CHCTEM NepeIavyu

10.

Tema 7. Amnmaparypa Bo-
JIOKOHHO-ONTHYECKHUX CH-
ctem nepenaun. O0mue

TEXHUYECKHE TPEOOBaHMUS.

14,7

11.

Tema 8. Cranpaptsl Bo-
JIOKOHHO-ONITUYECKUX CH-
crem nepenauu. Crangap-
o1 ATM u GigaEthernet

14

12.

Tema 9. Texuuueckoe
obcnyxuBanue BOCIL.
ITouck HencpaBHOCTEM.
MOHUTOPHHT U AUATHO-
ctuka. Pedaexromerpus.

14

13.

KonTpoib

14.

DK3aMeH

0,3

15.

B T.4. IIpaKTH4YE€CKasd IMOAro-
TOBKa

16.

Nrtoro3a 8 cemectp

180

18

18

18

116,7

17.

HUTOTI'O:

180

18

18

18

116,7

OuHo-3a0uHasi popma odyuenus (ne peanuzyemcst)

3aouHan ¢opma odyueHus (re peanrusyemcs) _
1. OHEHO‘IHI)JE MATEPHUAJIBI JIJISA ITPOBEJEHHUSA TEKYILIEU U
INPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIINXCA ITO JUCIHUAIIJVIMHE
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OneHka OCBOEHHUSI OOYYAIOIIUMUCS COAEPKAHUS JUCHMUILUIMHBL (MOJYJISI) BKIIIOYAET

TEKYLIUH KOHTPOJIb YCTIEBAEMOCTH U MPOMEXKYTOUHYIO aTTECTALUIO O0YUYarOIIUXCA.

BuyTpucemecTpoBas arrectaius NpoBOAUTCS B GOpMe TECTUPOBAHUS.

TunoBoi BapuaHT TeCTA
Yto HCII0JIB3YETCH B BOJIOKOHHO-OIITHYCCKHUX CUCTEMAX CBA3H B KAY€CTBEC HOCUTEIHA I/IH(l)Op-

Manuun?

a) DJIEKTPOHHBIC BOJHBI;

0) UndpakpacHbie CBETOBBIE BOJIHBI,
B) DJIEKTPOMAarHUTHBIC KOJCOAHUS,
I') 3ByKOBBIE BOJIHBI.

Kakoe 3HaueHHE YaCTOThI an)paRpachlx CBE€TOBLIX BOJIH IIPUMEHACTCA B BOJIOKOHHO-

ONTHYECKHX CHCTEMAX CBA3H?

a) 200-300 MI'g
0) 200-300 TT'm.
B) 200-300 xI1.
r) 200-300 I'Tn

Kakoe 3Hauenue AJINHBbI BOJTHbI mlq)palcpacm,lx CBCTOBbLIX BOJIH IIPHUMCHACTCH B BOJIOKOHHO-

ONTHYECKHX CHCTEMAX CBA3M ?

a) 850-1600 mm
6) 850-1600 m

B) 850-1600 aHM
r) 850-1600 mm.

Kaxkoii Tunm MoayJisiiuu 00bIYHO MPUMEHSIETCS] B BOJTOKOHHO-ONTHYECKUX CHCTEMAaX CBSI3U?
a) bunapnas dazoBas Mmoxynauus
6) KBagparypHast Mogysiius
B) ®a30-yacTOTHAS MOYJISALIUS
r) VMITy)TbCHO-KOT0OBast MOTYJISIIS.

Kak Ha3pIBalOTCs YYaCTKH HAPACTAHMSA M CNIAJ1a HANPSKEHUS UMIYJabca?
a) ®poHT u 0bpe3
0) ®poHT U cpes.
B) ®maHr u cpes.
r) ®naxr u obpes

HpOMe)KYTOLIHaH aTTcCTanusa o6yqa}oumxc;{ — OLOCHHUBAHHC IIPOMCKYTOUYHBIX H

OKOHYATENbHBIX PE3yIbTATOB OOYUECHHUSI MO JUCHUIUIMHAM (MOJYJISIM) OCYIIECTBIISIETCS B
¢dbopme dK3aMeHa ¢ UCTIOJIb30BAHUEM CIIETYIONIUX OLIEHOYHBIX MaTEPUAJIOB:

NoakowdE

Bomnpocsl k 3xk3aMeny

(3 cemecTp, ouHasn / popma 00yueHust)
®uznueckre ocHOBBI. [TapaMeTphl BOJJOKOHHO-ONTHYECKUX Kabenen
[TapameTpsr BOJIC u BOCIL.
OcCHOBBI IM(PPOBBIX BOJOKOHHO-OMTUYECKUX CUCTEM CBSI3H.
OnTtuyeckue kadenu. KoncTpykuuu,
OnTtuueckue kadenu. [Tpuniun necTus.
OnTHueckue kadear OCHOBHBIE SJIEKTPUUECKHE U ONTUYECKUE XapaKTEPUCTUKH.
Jlazepsr u poronerekTopsl. KoHCTpYKIIMU, TPUHITUTT AEHUCTBUS,

5



8. Jlazepsl u (otoaerexTophl. OCHOBHBIE JEKTPUUECKUE U ONTHUYECKHE XapaKTepH-
CTHKH.

9. MoaynaTopbl ONTHYECKUX NEPEIATUNKOB.

10. AmmumuTynHas ¥ ¢ha3oBas MO SIS,

11.0nTtrueckue ycunutenu. [ [puHIUITBI ONTHYECKOTO YCUIICHHUS.

12. AnnapaTtypa BOJIOKOHHO-ONITHYECKUX CUCTeM nepenaun. O01mue TeEXHUYECKUe Tpe-
OoBaHwUsI.

13.Cranmapt ATM.

14. Crannapt GigaEthernet

15.Texaunueckoe oociyxuBanne BOCII. [louck HencrnpaBHOCTEN.

16.Texuuueckoe obcayxuBanue BOCII. MOHUTOPUHT U JUArHOCTHKA.

17.PeduekTomeTpus.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJUMOMH JJ151 OCBOEHUSA JUC-
HUIIJIMHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. Cxuspos, O. K. BoJOKOHHO-ONTHYECKUE CETU U CUCTEMBI CBS3M : y4eOHOe rmocodue
/ O. K. CxisapoB. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 268 c. —
URL.: https://e.lanbook.com/book/104959.

2. bormanoB, A. B. BolokOHHBIE TEXHOJIOTHUYECKHE JIa3ephl M UX TIPUMEHEHHUE : y4ueO-
Hoe mocobue / A. B. bornanos, 0. B. I'onyGenko. — 2-e u3m., Ucrp. U 00, —
Cankr-IletepOypr : JlaHb, 2018. — 236 C. —URL:
https://e.lanbook.com/book/101825.

4.2. lonoJiHUTEIbHAS JIATEpaTypa

1. bopeiimo, A. C. Jlazepsl: ycTpoiicTBO U aeiictBue : yueOHoe nocooue / A. C. bo-
petimo, C. B. UBakun. — 2-¢ usn., crep. — Cankr-IletepOypr : Jlans, 2017. — 304
c. —URL.: https://e.lanbook.com/book/93585.

2. T'onmuxos, A. M. Moaysius, KOAUpOBaHUE U MOJICIUPOBAHUE B TEJIEKOMMYHHUKa-
IIMOHHBIX CHUCTeMaX. Teopus U MpakTuka : yueOHoe nmocodbue / A. M. I'onmmukoB. —
Canxrt-IletepOypr ; JlaHp, 2018. — 452 C. —URL.:
https://e.lanbook.com/book/101847.

V. HEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJUMBIX
JJI1 OCBOEHUA JUCIIUIIJINHBI

Ne Ccblika Ha HaumenoBanue pa3padoTku

— . . HJoctynHocTh
uHopMaNMOHHBIN pecypc B YJIEKTPOHHOI1 (hopme

TexHuueckuid mopran paguo-

http://www.cgham.ru nmobuteneit Poccun

CB0OOAHBIH JOCTYIT

WNudpopmanroHHbIi HEKOM-

http://www.lan23.ru/ .
MepYeCKuid TopTan Oecnpo-

CB0OOAHBIH JOCTYIT
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BOJHBIX KOMMYyHHUKaruii. O0-
30p ammapaTtHbIX U MPOTpamMM-
HBIX cpeActB cereir  Wi-Fi.
BapapaiBuHr.

3. CambIil COBpEMEHHBIH M TIO-
http://www.remserv.ru/ AOpoOHBIN XypHan 00 31ekTpo- | CBOOOAHBIN JOCTYIT
HUKE U OBITOBOW TEXHHUKE.
DNeKTpOHHO-0MOIHOTeYHAS Perucrpanus uepes
4, cucTema. 0001 YHHUBEPCHUTET-

http://e.lanbook.com/

CKMH KOMIbIOTED. B
JAJIbHEUIIEM UHIUBH-
JyaJIbHBII HEOTPaHU-

YEHHBIN TOCTYII U3
7110001 TOYKH, B KOTO-
poi UMeeTCst JOCTYII K

cetu nTepuer

V1. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

1. | http://www.biblioclub.ru

DNeKTPOHHO-OMOIMOTeYHAs
cuctema (3bC)

YHuBepcurerckas 6MOIMOTEKa OH-
JanH

Perucrpanus uepes nodoit
YHUBEPCUTETCKUI KOMIIb-
I0TEp.

B nanenelem mpemno-
CTaBJIIETCS HEOTPaHUYEH-
HbII UHAUBUY AJIbHBIN
JOCTYTI U3 JII0OOW TOUKH, B
KOTOpOM UMEETCS TOCTYII
K cetu MHTEpHET

2. | www.elibrary.ru

Poccuiickuit nHGOpMaIMOHHBIN MTOP-
TajJ B 00JaCTH HAYKH, TEXHOJIOTHUH,
MEIULMHBI U 00pa30oBaHus

CBoOOAHBIN TOCTYTI

Vil. JMOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE ITPO-

I'PAMMHOE OBECIIEYEHHUE

— Microsoft Windows XP Professional; Microsoft Windows 7 Professional; Mi-
crosoft Windows 8 Professional; Microsoft Windows Server 2008 Std/Ent; Microsoft
Windows Server 2012R2 Standard (oneparmonnsie cuctemsl s [1K; cepBepHbie onepa-
uoHHbIe cucTembl). Akagemuueckue juueHsun OLP (Open License). Cpok npeiicTBus

JUIICH3UN: 0€CCPOYHO.

— Octave - cBoOoiHas cucTeMa JIJI1 MaTeMaTu4ecKuxX BbrauciaeHud. Cpok JelcTBuUs

JUIICH3UN: 0€CCPOYHO.

— Micro-Cap — SPICE-nogo6Hast mporpamMma JJisi aHaJIOrOBOTO U IIU(GPOBOI0 MO-
JEUPOBAHUS IJICKTPUYCCKUX W AJICKTPOHHBIX IIETIEH ¢ WHTETPUPOBAHHBIM BHU3yaTbHBIM

penaktopoM. imeercs OecriiaTHas cTyaeHdeckas Bepeus (demo).
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http://www.remserv.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://ru.wikipedia.org/wiki/SPICE_(%D1%81%D0%B8%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%85%D0%B5%D0%BC)

VIll. OBOPYIOBAHUE U TEXHUUYECKUE CPEJCTBA OBYUEHMS, HEOB-
XOJUMBIE JIJ151 OCYIECTBJIEHUSI OBPA30BATEJBLHOI'O MPOLIECCA
MO INCHUTIJINHE

VY4eOHble 3aHATHS IPOBOAATCS B ayIUTOPUAX, YKOMIUIEKTOBAHHBIX CIIELUATU3UPO-
BaHHOU MeOEsbI0, B TOM YHUCJIE CTALlMOHAPHBIMU WJIM NIEPEHOCHBIMU TEXHUYECKUMU CPEI-
CTBaMU 00yueHHs (MIPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

JlaGopatopHble 3aHATHS TPOBOAATCS B CHEIHMATU3UPOBAHHBIX JTAOOPATOPHSIX,
ocHameHHbIX . OTimamounas miara LPC2378-STK, ortnamounsiit Habop DL-Atlys Spartan-
6 FPGA, uctounuk nocrosinaoro toka HY3005, nmasnpHas craniust Aoyue 768, reHepa-
TOpP CUTHAJIOB BbICOKOYACTOTHBIN ['4-153, renepatop TB curnaios.

CamocTosiTenbHast paboTa IPOBOAUTCS B KaOMHETaX, OCHAIICHHBIX KOMITbIOTEPHOM
TEXHUKON C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTH «/HTepHeT» U obecrieueHueM JocTyna
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CpPEAYy YHUBEPCUTETA.

IX. JOIMOJTHEHUSA U U3MEHEHU S

K PABOYEW IMPOT'PAMME
JlononHenus u u3MeHeHus B paboueil mporpaMmme Ha / y4. TOL.
JlononHeHHuss W M3MEHEHHUS PAacCMOTPEHBI Ha 3acedaHuu Kadeapsl MpOoTOKom Ne oT

« » 201 r.

3aB. kadeapoi: / /




