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1. Jlexkun 4 6 12 22 | 4acoB
2. IIpakTuueckue 3aHsTUA 4 14 18 | uacom
3. | JlabopatopHbie pabOThI 16 16 | gacos
WupusuayansHbie 3aaanus/KoHTpoIb 6 6
4. 4acoB
CaMOCTOSATEIFHON pabOTHI
5 Bcero ayautopHBIX 3aHATHHA 4 10 | 48 62 | gacoB
6 W3 HuxX B MHTEpaKkTUBHOH (hopme 2 11 13 | gacoB
7. | CamocrosTenbHas paboTta 50 | 76 | 159 285 | yacos
8 Bcero (6e3 sx3amena) 54 | 86 | 207 347 | uacos
9 IToaroroBka u ciava sK3amMeHa 4 9 13 | yacos
54 | 90 | 216 360 | gacoB
10. | OOmmas TpyI0eMKOCTb
10 3ET
3ayer: 8 cemectp KypcoBoe npoexkrupoBanue: 9 cemectp Ok3ameH: 9 cemecTp
Tomck 2016

CornacoeaHa Ha noprane Ne 9482




Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

Jluer corsacoBanui

PabGouass mporpamMma cocraBieHa c¢ yderoM TpeboBanuii dDenepanbHOoro I['ocymapcTBEHHOTO
oOpa3oBaTtensHOr0 craHaapra Beiciero ooOpaszoBanus (OI'OC BO) mo HampaBlIeHHIO MOATOTOBKHU
11.03.02 "MH()OKOMMYHHUKAIIMOHHBIE TEXHOJIOTMM W CHCTEMbI CBsi3M (ypOBEeHb OakanaBpuara),
yrBepkaeHHoro lIlpukasom MunoOpnayku Poccum 06 mapra 2015 r. Nel74, paccmoTpena u

YTBEpKACHA Ha 3aceaHUU KaQeaphl « _ » 201 _r., nporokos Ne __
Pa3zpaboTunk
Houent kadp. CBY u KP A.C. Ilepun
(IOIKHOCTB, Kadenpa) (monuck) (®.11.0.)
3aB. kadenpoit CBY u KP C.H. lllapanroBu4
(momKHOCTB, Kadeapa) (moanuce) (®.1.0.)

Pabouass mporpamma cornacoBaHa ¢ ¢akylibTeToM, Mpoduiupyromeii, odecrneyuBaromen u
BBIITyCKaroIIeH KadeapamMu HanmpaBiIeHUs TOATOTOBKH.

Hexan PT® K.1O. I[TonoBa

(Ha3BaHUE (aKyabTETA) (moxnuck) (®.1.0.)

3aB. npodunupyromeit u

o0ecreYnBaroIIei
kadenpoii CBY u KP C.H. [lTapanrosuy
(Ha3BaHUe Kadenpol) (mozucs) (®.1.0.)
JKCIepThI:
HouenTt xadenper TOP C.U. boromoJioB
( MecTo paboThl, 3aHUMaeMasi JOJKHOCTb) (moamnuce) (®.1.0.)
[Ipod. xadpenpst CBY u KP A.E. Mannens
(MecTo paboThI, 3aHUMaeMasi IOJKHOCTD) (moanuce) (®.1.0.)

CornacoeaHa Ha noprane Ne 9482



1. IEJM M 3AJTAYA TACHUTIIAHBI:

Lesblo pernoiaBaHusl TUCHMIIMHBI ABISETCS N3yYEHHE MTPOIIECCOB (POPMHUPOBAHUS, TIEpeIaun
1 00paOOTKU CUTHAJIOB, IPOUCXOISIINX B ONTHYECKUX U(POBBIX TEIEKOMMYHUKALIMOHHBIX CHCTEMAX.
Kpowme Toro, 1enpio npenoaaBaHusi IMCUUIUIMHBI SBJISETCS 03HAKOMIIEHHUE C POCCUMCKUMU U
MEXIYHApOAHBIMU CTaHJIAPTaMU B 00JIACTH ONTHYECKUX TEIEKOMMYHHUKAIUI U MEPCIEKTUBAMH HX
pa3BUTHS.

3auaann InperioaaBanus NUCHHUIIIMHBI ABJISTFOTCS:

— W3y4eHWEe OOMIMX MPHHIIUIIOB MOCTPOCHUS U (DYHKIMOHHPOBAHUS aNMapaTypbl ONTHYCCKHX
M (ppOBBIX BOJOKOHHO-ONTHYeCKUX cucTeM nepenayuu (LIBOCII),

— M3Yy4YCHHE OpraHu3aluy NU(PPOBBIX BOJOKOHHO-ONTHYECKHX JHHEHHBIX TpakToB (LIBOJIT) u
ONTUYECKUX TPAHCIIOPTHBIX CETEH,

— H3Yy4YEHHE METOJOB pacyeTa NmapaMeTpoB KaHAJIOB M TpakToB, opraHuzoBaHHbIX B [IBOCII, a
TaK)Ke BOIMPOCOB UX TEXHUYECKON IKCIUTyaTalli U IPOSKTUPOBAHHUSI.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII:

Huctunnuna «OnTtuueckue 1UGPOBbIE TeleKOMMYyHHKanmoHHble cuctembl» (b1.B.OJ1.12)
OTHOCHTCSI K BApUATUBHOM 4acTH MPO(EeCCHOHAIBHOTO KA 00s13aTSIBHBIX JUCIIUILTNH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Tpornecc n3yueHust TUCIUTUIMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIEAYIONINX KOMITETEHIIUNA:

— yYMeHHeM coOMpaTh U aHAJIM3UPOBATh MH(OPMALUIO i (POPMUPOBAHUS UCXOAHBIX JaHHBIX IS
HPOCKTHPOBAHUS CPEIICTB M CeTeil CBsi3u U ux 31emenToB (I1K-8);

— YMEHHMEM IPOBOAUTH PACUETHI IO MPOEKTY CETEH, COOPYKEHUM U CpeACTB MH(POKOMMYHHUKAIIUM
B COOTBETCTBMM C TEXHUYECKHMM 33JaHUEM C MCIOJb30BAaHMEM KaK CTAHJAPTHBIX METOJOB,
IIPUEMOB M CPEICTB aBTOMATHU3ALMM IPOEKTUPOBAHHUA, TAK U CAMOCTOSITEIBHO CO3aBacMbIX
opurnHanbHbIX (I1K-9).

B pe3ynprare nuzyd4eHus: JUCHUIUIMHBI CTYACHT JOJKEH:
3HATh.

— NPUHOMOBI TIOCTPOEHHUS U (YHKIMOHMPOBAHMS OCHOBHBIX Y3JI0B OKOHEYHOM W JIMHEHHOU
annapaTypbl ONTHYECKMX LHU(POBBIX TEIEKOMMYHHKALIMOHHBIX CHCTEM Iepellaud, a TaKxke
TEXHOJIOTUU MYJIbTUILIEKCUPOBaHUsL, ucnonb3dyemsle B LIBOCII;

— BHJBI CIIEHHUATU3UPOBAHHON U3MEPUTEILHON arnaparypsl;

— oOTpacieBble CTaHAApPTHI CBsi3U M pekoMeHaaunu MCO-T, a Takke TEPMHHOJIOTHIO ONTHYECKUX
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM IIEpEIayuu;

YMeThb!

— TMOJIB30BAaThCsl CIPABOYHBIMU XAPAKTEPUCTHKAaMM  IIPA IPOECKTHPOBAHUM CETEH J0CTyna |
TpaHcnopTHbeiX ceteit ECO PO;

— cobuparh, aHAIM3UPOBATh MCXOIHbIE JAHHbIE M KBAIM(HUIMPOBAHHO MPOBOAUTH PACUETHI
Hanbosiee BaKHBIX apaMeTpoB IIU(PPOBBIX BOJIOKOHHO-ONTHYECKUX JTMHEHHBIX TPAKTOB;

— TEOPETUYECKH U SKCIEPUMEHTAIBHO OLEHUBATh Ka4ecTBO INepeaadyn UH(popMauu mno nuppoBsIM
BOJIOKOHHO-ONTHYECKUM JIMHEHHBIM TPaKTaM;

BJIA/IETh:

— HaBbIKaMH paboOTBl €O CHEIHAIM3UPOBAHHONW KOHTPOJIbHO-U3MEPUTENBHON ammapaTypou,
HCIIOJIb3YEMON B ONTHUYECKUX IUPPOBBIX TEIEKOMMYHHUKAIIMOHHBIX CUCTEMAX,

— TOTOBHOCTBIO K CO3[aHMIO YCIOBHUH JJs1 Pa3BUTHS POCCUHCKOW HH(PPACTPYKTYphI CBS3H,
oOecrieyeHns ee UHTETrpaluu ¢ MEX/IyHAPOJAHBIMU CETSIMHU CBSI3U; TOTOBHOCTBIO CO/IEHCTBOBAThH
BHEJIPEHUIO NEPCIIEKTUBHBIX TEXHOJIOTHNA U CTaHIAPTOB;
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4. OFbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

OO0mmast TpyJ0eMKOCTh TUCHUILUIUHBI cocTaBisier 10.0 3aueTHBIX eAWHHIBI U TPEICTaBJICHA B

Tabimue 4.1.
Tabnuna 4.1 — Tpya0eMKOCTh AUCIUIUIMHBI
Bupl yueOHO# AesITeIIBHOCTH Bcero yacos Cemectpsl
7 cemecTp 8 cemecTp 9 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 62 4 10 48
Jlexuun 22 4 6 12
[IpakTuueckue 3aHATHS 18 4 14
JlabGopatopHbie 3aHATHSA 16 16
KoHTpois camocToATenbHON paboThI 6 6
(KypcoBO# MPOEKT / KypcoBasi paboTa)

W3 Hux B MHTEPAKTUBHOMN (hopme 13 2 11
CamocrosTenbHas pabota (Bcero) 285 50 76 159
Bcero (6e3 3x3amena) 347 54 86 207
[ToaroroBka u caada sK3aMeHa 13 4 9
OO01mast TpPyI0eMKOCTh Jac 360 54 90 216
3avernsie Enunnnsl TpynoemMkocTH 10.0 1.5 2.5 6.0

5. COAEP KXAHUE NJUCIHUIIJINHBI
5.1. Pa3zgenbl AMCHUIIJINH M BUABI 3aHATHI
Paznenbl qMCHMIUIMHBI U BUJBI 3aHATUH TPUBEACHBI B Ta0OuIe S.1.

Tabnumna 5.1 — Pa3gensl AMCHUIUIMHGBI U BUIBI 3aHITHI

e g -
- anMEHOBaHHUE pasJiesia AUCUUTUIHHBI Z L% % é E 2 § [5 = é o KOMIIETEHIINH
= =] = % §v % 5 é@ (OK, IIK)
= |3
7 cemecTp
1. | Crpykrypa 1 QpoBbIX ONITHYECKUX 5 30 32 K-8, ITK-9
TEJIEKOMMYHHKAIIMOHHBIX CUCTEM Iepeiadun
2. | TexHOJOTMH MYJIbTUILIEKCHPOBAHUS 2 20 22 K-8, ITK-9
Bcero B 7 cemectpe 4 50 54
8 cemecTp
3. | IIne3noxpoHHbIE U CHHXPOHHBIE IIM(PPOBBHIE 2 1 19 29 K-8, ITK-9
Hepapxuu.
4. | CucteMbl CHHXPOHH3AIIMHU U YIIPABICHUS 2 1 19 22 | TIK-8, TIK-9
5. | HudpoBsie BOJOKOHHO-ONTHYECKHE JIMHEITHBIC 1 1 19 21 K-8, ITK-9
TPAKTHI
6. | Ammaparypa U(pPOBBIX ONTUYECKUX 1 1 19 21 K-8, ITK-9
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM Iepefadn
Bcero B 8 cemectpe 6 4 76 86
9 cemecTp
7. | UHTepdelicei W HOPMHpOBaHHE  OCHOBHBIX 4 6 8 53 69 K-8, ITK-9
I1apaMeTpoB KauecTBa epejadu
8. OCHOBBI TEXHUYECKOH JKCIUTyaTalluu u 4 6 8 6 80 102 IIK-8, I[1K-9
IIPOEKTUPOBAHUS
9. | IlepcrieKTHBBI pa3BUTHsL OITUYECKUX 4 4 26 36 K-8, ITK-9
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM
Bcero B 9 cemectpe 12 16 14 6 159 | 207
Hroro 22 16 18 6 285 | 347
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5.2. Conep:xanue pa3iesioB TUCUUIJIMHBI (110 JEKIMAM)

Copepxanue pa3JesioB JUCIUILUINH (IO JIEKIUSIM) TPUBEICHO B TabnuIe 5.2.

Tabmuma 5.2 - Coneprkanue pa3aenoB JUCITUTUTHH (10 JICKITHSIM)

Tpyioe Dopmup

Ne Haumenosanue yeMble

. pa3ICNoB ConeprxaHue pa3enoB MKOCTb | ‘o

(gac.) I
7 cemecTp 4 gac.

1. | Crpykrypa Beenmenne. Bumst u  kmaccupumkamus IBOCII.  Amanoro- K-8,
UPPOBBIX muppoBoe © [UPPO-aHATIOTOBOE IPEOOpa3OBaHMS CHUTHAIA. IK-9
OTITHYECKUX Komexkm HMKM. OOoOmieHHass CTPyKTypHas cxema IH(POBBIX
TEICKOMMYHHUKALMOH | ONTHYECKMX  cucTeM  nepenadd.  Ilonstne  mmdposoro 2
HBIX CHUCTEM | ONTHYECKOTo JHHEHHOro Tpakta. CTpyKTypa HH(GOpManuoOHHOTO
rnepenadyu 00OpYyJOBaHUS  OKOHCYHOW HM  TMPOMEKYTOUHOH  CTaHIHUIA

1 (POBOro ONTHYECKOTO JINHEHHOT'O TPaKTa.

2. | Texnonoruu CnocoObl  MYJBTUIUICKCUPOBaHUS  LU(POBBIX  MOTOKOB. K-8,
MyJbTUILIEKCHpPOBaH | CHHXpPOHHOE MYJIBTUIIJIEKCUPOBAHUE, IOHITHE O BPEMEHHOM IK-9
us c/BUTE, CTPYKTYpa obopynoBaHus CHHXPOHHOT'O

MYJIBTUITICKCUPOBAHUSA. ACHHXPOHHOE MYJBTHUILNICKCHPOBAHNUE, 5
OJHO- ¥ JBYCTOPOHHEE COTJIACOBAHHE CKOPOCTEH Iepenayn
00BEANHIACMBIX MOTOKOB. CrpykTypa 00opynoBaHus
ACHHXPOHHOTO MYJIbTUIIEKCHPOBAHHS. Texunonorus
CHEKTPaILHOTO MyJbTHILIeKcHpoBaHws (WDM).

8 cemecTp 6 uac.

3. | [Ine3noxpoHHBIE U Uepapxudecknii TPUHIMI OCTPOCHHS LUQPPOBBIX CHCTEM K-8,
CHHXPOHHEIC nepenadn. [Inesmoxponusle 1udpossie umepapxun ([THN), ux IK-9
muQpoBeie nepapxuu. | ocobeHHocTn. CuHXpoHHas wudpoBas wuepapxus (CLN), 5

npuHOUMN  (OPMHUPOBAHMS  TpaHCHOPTHHIX crpykryp CLU,
tonosioruu cetd CIIM u cxeMsl pe3epBUPOBaHUS TPAHCIIOPTHBIX
ITOTOKOB.

4. | Cucremsl Bunsl cunxponmsamuu B LIBOCII. TaxtoBast CHHXpOHM3aIMs, K-8,
CHHXPOHM3ALUU U | pabota BbiAenuTeasT TakToBOoW yactotel (BTY), ¢a3oBbie I1K-9
yIpaBIEHU ¢buykryanuu BBIJICTIEHHOTO CHHXPOCHT'HAJIA, CIIOCOOBI

ynyumieHus: napametpoB BTY. LluknoBas W cBEpXUMKIOBas 2
cunxpoHuzanus. CucremMa TaktoBol cuHxpoHuzanuu CLHU.
Crpyktypa cucteMbl  ynpaBieHus. @DyHKIMH  CHCTEMBI
yTIPaBIICHUSL.

5. | Ludpossle OcobeHHOCTH TIepesayyl CUTHAJIOB 3JIEKTPOCBSI3H 110 ONTHYECKAM K-8,
BOJIOKOHHO- JMHEHHBIM TpaKTaM, METOJbl MOJYISALMH | JAEMOAYJISILHUN IK-9
ONITHYECKHE ontuyecko Hecymed. CrpykTypa UIHQPOBBIX BOJOKOHHO-

JIMHEMHBIE TPAKThI ontuueckux  JguHEHHBIX  TpakToB  (LUBOJIT).  OcHoBHBIE
KOMITOHEHTHI BOJIOKOHHO-ONTHYECKHUX JIMHEHHBIX TPAKTOB U HX
xapakTepuCTUKH. ONHOBOJIOKOHHBIE U JBYXBOJOKOHHBIE CXEMBI 1
OpraHm3aliy JUHEWHbIX TpakToB. Jluneitnbie konel LIBOJIT u
olleHKa ux napameTpoB. [lomexu M HCKaKeHUS B JMHEWHBIX
TpakTax. [IpyUHIMIBI pereHepayu UUPPOBBIX ONTHYECKHX
CHUTHAQJIOB W OIEHKa IIOMEXOYCTOHYMBOCTH PETEHEPATOPOB.
MHoOroKaHaJIbHbIE BOJIOKOHHO-ONTHYECKHE JIMHEHHBIC TPAKTHI CO
CIEKTPAJIbHBIM Pa3JelICHHEM.

6. | Ammaparypa Ammaparypa IIIIM u CIHU. ®OyHKUHOHANBHBIE MOIYIH K-8,
1 poBBIX anmnaparypbl: MyJIbTUILUIEKCOPBI, PETEHEPATOPbl, KOMMYTaTOPbI 1 IK-9
ONTUYECKUX Jp. Anmaparypa BOJOKOHHO-ONTHYECKMX CHCTEM MEpefadd co
TEJIeKOMMYHHUKAIMOH | crekTpanbHeM pasaeiennem (BOCII-CP) u eé pyHKIMOHATBHBIE 1
HBIX CHCTEM | MOIYJH: TPAaHCHOHAEPH, ONTHYECKHE MYIbTHUIUIEKCOPHI U
nepeayn JeMYJIbTUILIEKCOPHI, MYJIBTHIIIEKCOPEI BBO/1a/BBIBO/IA,

YCHUIIUTENH U JIp.
9 cemecTp 12 gac

7. | NaTepoeiice u | Uarepdeiic OLIK u ero mapamerpsl. OCHOBHBIE IapaMmeTpbl K-8,
HOPMHUPOBAaHUE ceTeBbIX wMHTepdeiicoB. Komiulekc mapaMeTrpoB KadecTBa IK-9
OCHOBHBIX nepenaqn. L{eneBbie 1 SKCIITyaTallMOHHBIE HOPMEIL. 4
rapaMeTpoB KauecTBa
nepenadu

8. | OcHoBBHI OO1mye NPUHIMIIBI OPraHU3aIMK, METO/IbI M BHJIbl TEXHHYECKOTO 4 I1K-8,
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TEXHUYECKOH obcmyxuBanusi. OCHOBHBIE IMOKa3aTeNId TEXHUIECKOTO OOCITYKH- I1K-9
AKCIUTyaTaI[ul n | Baams. [Ipunmunsr npoektupoBanus [[BOCII. Ouenka mpoTs-
MPOEKTUPOBAHHUSI JKEHHOCTHU y4acTKa PETPAHCISHUN PU OIPAaHUYCHHUN 3aTyXaHHEM

U TUCTIEPCHOHHBIMU MCKAKEHHUSMH.

9. | IlepcrneKTHUBBI KorepeHTHblE  BOJOKOHHO-ONTUYECKHE CHUCTEMBI  IEpeIavu. K-8,
pa3BUTHUS [oHsTHE O TPAHCHOPTHBIX CETSAX HOBOTO MOKOJICHHS. [[pUHITUIIBI IK-9
ONTHYECKUX MOCTPOEHHsST  (POTOHHBIX  TEIIEKOMMYHHMKAIMOHHBIX  CETEH. 4
TENEKOMMYHHUKAIIHOH | TTOHSTHE O COTMTOHHBIX BOJIOKOHHO-ONTHYECKUX THHUSIX.

HBIX CHCTEM
5.3. Pa3menbl IMCHUILVIMHBI M MEKIMCUUILVIMHAPHBIE CBAA3M C o0ecne4ynBaIOIIUMM

(mpeabIAyIUMH) U 00ecnieYuBaeMbIMH (IOCTEAYIOMIMMHU) JUCHUNIIMHAMUA

Pazaenbl IuCHUIITMHBI 1 MEXIUCIMIUIMHAPHBIE CBSI3U C 00€CTICUnBAIONTUMH (TIPEIBITYIIIMHU) 1

o0ecrnieurBaeMbIMH (ITOCJICTYIOIIMMHI ) TUCIUTIITMHAMH MIPEICTaB-JICHBI B Ta0nHIe 5.3.

Tabnuna 5.3 - Pa3mensl IUCHUIUIMHBI M MEXXIUCIMIUIMHAPHBIC CBSI3H

Ne HanmenoBanue obGecrieunBaronmx Ne paznenoB naHHOM AMCUMIUIMHEL U3 Ta0.5.1, 111 KOTOPBIX
n/n (mpenpLaynyx) U o0ecreunBaeMbIX HEOOX0ANMO M3y4eHHe 00ecreynBatomuX (MPeabLIyInX) 1
(mocnenyromuUX) AUCIUILIIH o0ecrneynBaeMbIX (MOCIeAYIOMHNX) AUCIUTIIUH
1 1 2] 3 ] 4 [ 5]6 ] 7 | 8] 9
IIpenumecTByOIME THCIHUIIIHHBI
1 OHTOZ)J'IGKTpOHHbI? U KBaHTOBBIE + + + + + +
IpUOOPHI U yCTPOHCTBA
2 | OnTHyeckue HaNpaBJISIOLIUE CPEJIbI + + + +
3 | CxeMOTeXHHUKA ONTHYECKUX MTPUEMHBIX + +
YCTPOHCTB
4 | IIpoexTupoBaHHE, CTPOUTEIHCTBO U + + +
skcrutyatarust BOJIC
5 MeTponorust B ONTHYECKHUX + +
TEIICKOMMYHHKAIIMOHHBIX CHCTEMAx
6 | CrpykTypupoBaHHBIC KaOeIbHbIC + + +
CHCTEMBI
IMocseayionue TUCHUINIHHBI
1 | MHOTOBOJHOBBIE ONTHYECKUE CHCTEMBI + + +
CBSI3H

5.4. CooTBeTcTBHE KOMIIETEeHINH, JOPMUPYEMBbIX IPH U3y4YeHHUH JUCHUIINHBI, U BU/I0B
3aHATHH

CooTBeTcTBHE KOMIETEHIMH, (POpMUPYEMBbIX NMPH H3YyYEHUH IUCLHUIUIMHBL, U BHUJOB 3aHATUH
IpesicTaBieHo B Tabuie 5.4

Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHLUMH M BUAOB 3aHATUH, (QOpMUpYyEeMBIX NHpU H3y4EHHH
JUCHUITIINHBI
IepeueHs Bunp! 3ansThit @®opMbI KOHTPOJIS 110 BCEM BUAAM 3aHITHH
KOMIIETEHITHH JI Jlab IIp KP/KIT | CPC
K-8 + + + + + Koncmekr. OT4er o npakTU4ecKoi u 1abopaTopHOH
pabote. 3ammra KII. Dx3amen
[K-9 + + + + Koncnexr. OtueT o npakruieckoi padore. 3amyra
KII. Dx3amen

JI — nexnus, Ilp — npakTueckue u ceMuHapckue 3anstus, JIab — maboparopusie padotsl, KP/KIT —
KypcoBast pabora/mpoekt, CPC — camocTosiTensHas paboTa CTyAeHTa

6. AHTEPAKTUBHBIE METOAbl N ®OPMbl OPTAHU3 AL OBYYEHUA

TexHonornu MHTEPAKTUBHOIO OOY4YEHHS NMPHU pa3HbIX (opMax 3aHATUN B yacax MPUBEICHBI B

Tabimue 6.1
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Tabnuma 6.1 — TeXHOIO0THY HHTEPAKTUBHOTO O0yUYEHHUS MPHU pa3HbIX (popMax 3aHATHN B yacax

HNHTepakTuBHBIE
NuTepakTuBHBIE NuTepakTuBHBIE
Meronbl nabopaTopHbIC Bcero
JIEKIUHA MPAKTUYECKUE 3aHATHS
3aHATUA
8 cemecTp
Hroro 3a cemectp: 2 2
9 cemectp
Hroro 3a cemectp: 4 4 3 11
Hroro 6 4 3 13
7. JABOPATOPHbBIN IPAKTUKYM
Conepxanue 1abopaTopHBIX paboT mpuBeaeHO B Tabmuie 7.1.
Tabmuna 7.1 — Coneprkanue 1a00paTOPHBIX padboT
Ne | Ne paznena HanmenoBanue 1abopaTopHbIX padoT Tpyno- | OK,IIK
JUCHUITIINH CMKOCTb
bl
9 cemecTp 16 gac
1 7,8 Kondurypanus cetu Ha ocHoBe ammapaTypsl [IBOJIT 8 T1K-8,
"Tpancnopt-8x30" [1K-9
2 7,8 Hccnenoranue ko3dduiiuenra ommbok B [IBOJIT 8
"Tpancnopt-8x30"
8. IPAKTUUYECKMUE 3AHSATUSA (CEMUHAPBI)
CopneprkaHue MpakTUYECKUX padoOT npuBeeHo B Tabiuue 8.1.
Ta6muma 8.1 — Coneprkanue MPakTHIECKUX padoT
Ne Pasnen TemaTuka NpakTUYECKUX 3aHATHI Tpyno- Komme-
JUCIUTUTAHEL (U3 €MKOCTh teriun OK,
tabm. 5.1) T1K
8 cemecTp 4 yac.
1 5 Kopanposanue 8 BOCII 4 K-8, ITK-9
9 cemecTp 14 gac.
2 6 Pacuer akycroontuueckoro GpuibTpa Juis CeTH €O 4 K-8, ITK-9
CIICKTPAJIbHBIM YIUIOTHCHUEM
PacueT myMoBBIX IapaMeTpOB U IIOPOra 4yBCTBUTEIbLHOCTH K-8, ITK-9
3 7 (hoTONPUEMHBIX YCTPOWUCTB Ha pin- GOTOIMOAAX U JTABUHHBIX 6
dhoroanonax [IBOCIT
Pacuer BeposiTHOCTEH M KO3 PureHTa ommdoK B I1K-8, TIK-9
4 8 pereHeparope Juisl Clly9aeB HOPMAIbHBIX, TYaCCOBCKHX H 4
YCIIOBHO-ITYaCCOHOBCKHX IIYMOB.

9. CAMOCTOSITEJIBHAS PABOTA

Bunbl camocrosTensHO#M paboThl, TPYAOEMKOCTh U (POPMUPYEMBIE KOMITIETEHIIUU MPEACTABICHBI
B TaOuIe 9.1.
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Tabnuma 9.1 — Buabsl camocTosTeIbHON pabOThI, TPYA0EMKOCTh U (DOPMHUPYEMbIE KOMIIETCHITUN

Ne Pasnenst Tematrka caMoCTOSITEIBHON pabOThI Tpyno- Kommne- dopma
1/ | JUCHUIUIMHBI E€MKOCTh | TCHIHH KOHTPOJIS
Il n3 Tabm. 5.1 OK,
ITK
7 ceMecTp 50 vac.
1. 1,2 IIpopaboTka TeopeTHUECKOr0 MaTepHaa. 26 K-8, Omnpoc Ha
TeMbI KOHTPOJIBHBIX PadOT: IK-9 3aHATHAX
1. CtpykTypa nndpoBbIX ONTHYECKUX CUCTEM Koncnekr
nepenadn CaMOTIOATOTOBK
2. AlTopuTMBI U METOIBI I POBOI 00pabOTKI u. KonTponsHas
CUTHAJIOB pabora. 3auer.
2. 2,3 IToaroToBKa K MPAaKTUIECKUM 3aHATHSM. 24 [1K-8, Pacuernas
Tembl pacueTHBIX 3aTaHUH: I1K-9 pabota
1. PacueT ycTpoiCTB TUCKPETU3U3aLIUHU, AHAJIOTO- 3auger.
IUQGPOBOTO M IU(PPO-aHATIOTOBOTO
npeoOpa3zoBanus curaanos B LICIT
8 cemecTp 76 Jac.
1. 2,345 IIpopaboTka TEOpETHIECKOTO MaTepHaa. 22 [1K-8, Koucmekr
TeMbl KOHTPOIBHBIX Pa0OT: I1K-9 CaMOMOATrOTOBK
1. IIpyHIHITBI BpEMEHHOTO IPYIIIO00pa30BaHMSL. u. KorrponsHas
2. Cucremsl cuaxponuzauuu LIBOCII pabora.
OK3aMeH.
2. 2,345 IToaroToBKa K MPaKTUIECKUM 3aHATHSM. 22 [1K-8, Pacuernsie
TeMbl pacueTHBIX 3aJaHUI: IK-9 3a1aHMs.
1. JIunetinbie xoael [IBOJIT u onenka ux DK3aMeH.
apaMeTpoB
3. 5,6,7,8 KypcoBoe npoexkrupoBanue: 32 K-8, 3amura
5 pasznen - 10 gac., 6 pa3gen -10 yac., IK-9 KYpPCOBBIX
7 paznen - 10 ygac., 8 paznen -24 yac. MIPOEKTOB
9 cemecTp 159 yac.
1. 5,6,7,8,9 IIpopaboTka TeOpETHYESCKOTO MaTepHaa. 29 K-8, Koncmekr
TeMbl KOHTPOJIBHBIX PAOOT: IK-9 CaMOIIOrOTOBK
1. PacueT xapakTepUCTUK IPHUEMHOTO u. KontponsHas
ONTHYECKOTO MOAYJIS pabora.
DK3aMeH.
2. 6,7,8 IToaroToBka K MPAKTHUYECKUAM 3aHITHSM. 30 I1K-8, Omnpoc.
TeMbl pacueTHBIX 3aJaHUMN: IK-9 PacuerHsle
1. PacueT [UIMHBI pereHepannoHHOTO yJacTKa 3a7aHMs.
MaructpanbsHor [IBOCII DK3aMeH.
3. 7,8 [MoxroToBka k 1a00paTOpHBIM paboTam 64 T1K-8, Ortuer o
IK-9 nmabopaToOpHOIA
pabote
4, [MoxroToBka K 3K3aMeHY 36 T1K-8, DK3aMeH
I1K-9
10. KYPCOBASI PABOTA

Conepxanne KypcoBoil paloThl (IIpOEKTa), TPYAOEMKOCTb M (POpMUpyeMble KOMIIETCHIIUU

npeacTasieHsl B Ta0muie 10.1.

Tabmuma 10.1 — Copgepkanue KypcoBoi paboThl (TpoeKTa), TPYAOEMKOCTh U (OpMHUpYEMBbIE

KOMIICTECHIINHN

Coneprxanue KypcoBoi paOOThI

TpynoeMkocTsb

Kommnerenmuu OK,

K

[IpoexTupoBaHUE 3IEMEHTOB, YCTPOMCTB W Y3JIOB aIlllapaTypsl
ONTUYECKOU CBS3U, IPOCKTUPOBAHUE TPAKTOB HA OCHOBE CHUCTEM C
BPEMEHHBIM, CIIEKTPAJIBHBIM M YACTOTHBIM YIUIOTHEHUEM KaHaJOB
ONTUYECKOU CBS3HU.
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10.1 Tembl KypcoBbIX padoT

[TpumepHas TeMaTHKa KypCOBBIX pabOT (IIPOEKTOB):

el A

GEPON.

[IpoexTupoBaHue KaHajaoB M TpakToB Ha obopynoBanuu BOCII CIIU;
[IpoextupoBanue BuyTpuzoHoBoid BOCII co cnekTpaabHbIM pa3aeieHueM KaHaJOoB;
[TpoextupoBanue maructpaabHoit BOCII na ocHose texnoinoruu CWDM, DWDM, HWDM;
[IpoekTupoBaHre MyJIBTUCEPBUCHOM ONTUYECKOW CETHM IEepeladyd Ha OCHOBE TEXHOJOTHH

11. PEUTHHI OBASI CACTEMA JJISI OHEHKH YCIIEBAEMOCTH CTYJAEHTOB

11.1. bajuibHbIE OLIEHKH JIJISl 3JIeMEHTOB KOHTPOJISI

Tabnuna 11.1 — banbHble OLIEHKH 17151 2JIEMEHTOB KOHTPOJIS

MakcumanbHbII . .
MaxkcuManbHbIN MaxkcumanbHbI
. Oayn Ha 1-yro B
DOneMeHTH yaeOHOH 0aJuT 3a epuoI OaJ 3a TIePHUOT Cero 3a
KOHTPOJIBHYO
JIEATCIbHOCTH mexay 1KT u mexay 2KT una | cemectp
TOYKY C Hayaa
2KT KOHEI] CEMeCcTpa
cemMecTpa
IMocenienue 3aHsaTHIA 3 3 4 10
TecToBbIC KOHTPOJIbHBIE PAOOTHI 8 8 8 24
Ha TPAKTUIECKUX 3aHATHIX
BrinonHenue u 3amura pe3yib-
UTa pesy. 12 12 24
TaTOB 1a0OPAaTOPHBIX pabOT
KoMIoHEHT cBOEBpEMEHHOCTH 4 4 4 12
HToro MakcumMyM 3a nepmon: 15 27 28 70
Crava sx3aMeHa (MaKCHUMyM) 30
HapacraommM nTorom 15 42 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeacTaBieH B Tabuuue 11.2.

Tabnuna 11. 2 — [IepecueT 0anyioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

Banjibl Ha JaTy KOHTPOJIbHON TOYKH Onenka
> 90 % ot MakcuManbHOU cyMMBbI OaJutoB Ha aaty KT 5
Ot 70% no 89% oT MakcuMaabHON CyMMBI OaiioB Ha naty KT
Ot 60% 1o 69% oT MakcuMaIbHON CyMMBI OaiioB Ha naty KT
<60 % oT MakcUMaJbHOM cyMMbl OaioB Ha gaty KT

NWiH~

11.3. Ilepecuer cymMMbl 02/1J10B B TPAAMIIHOHHYIO H MEKAYHAPOAHYIO OLCHKY

[TepecueT cymMMBbI 06a/UI0B B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY IIPE/ICTaBjIeH B TaOIuIle
11.3.

Tabmuua 11. 3 — Ilepecdyer cymMMBbl 6aJIIOB B TPAAUIIMOHHYIO U MEKAYHAPOIHYIO OLIEHKY

Hrorosasi cyMma 6217108, yYUTHIBA€T YCHELIHO

nka (I’ i
Oue (roc CIaHHBII IK3aMeH

Ouenka (ECTS)

5 (oTnm4HO) (324TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopomo)
(3a4TeHo) 20-74
3 (Y1OBIETBOPUTEIEHO) 65— 69 D (ynosnetsopurerpio)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HeyIOBJIETBOPUTEILHO),
(He 3a4TeHO)
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12.  YYEBHO-METOJUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI:

12.1.0cHoBHas TUTEpPaTYypa

1. CxmsipoB O.K. BOJOKOHHO-ONTHYECKHME CETH MU CHCTEMbl CBSI3M [DJIEKTPOHHBIA pecypc] :
ydueOHoe mocobue. — DnektpoH. mad. — CII6.: Jlans, 2010. — 266 c. — Pexxum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=682

2. IlpoexTupoBaHue U TEXHUYECKAs IKCILTyaTalusl HU(PPOBBIX TEIEKOMMYHHUKAIMOHHBIX CUCTEM U
cereil yueOHoe mocobue st By30B / E.b. AnekceeB [u ap.]; pen.: B. H. I'opauenko, M.
C. TBepeukwuii. — 2-¢ uzg., ucnp. — M.: ['opsiuas nunusa — Tenexom, 2012 — 392 c¢. (Hanuuue B
oubnmoreke TYCVYP - 10).

12.2. lonoaHuTEIbHASI JIUTEPATypa

1. Topauenko B.H., Tepeuxuit M.C. MHOrokaHajgbpHble TEIEKOMMYHHMKAIIMOHHBIE CUCTEMBI.
VYuebuuk st By30B. — M.: Topsiaas nunus, 2005. - 416 c. (Hanuune B 6ubauoreke TYCVYP - 80)

2. UudpoBeile u aHaJIOroBbIE CHUCTEMBI Iepefaud: YueOHHMK Uit By3oB / B.M. lBanoB,
B.H. lN'opauenko, I'.H. TlonoB u ap. Pen. B.. MBanoBa. — M.: I'opsiuas nunus, 2003. - 231 c.
(nanmnume B 6ubimoreke TYCYP - 47)

3. BomnoxonHo-ontuyeckue cuctemsl cBsizu: [lep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Cnenos. -
3-e u3n., o - M.: Texunochepa, 2006. - 495 c. (manuuune B oudauorexke TYCYP - 14)

4. 3acnaBckuii K.E. BonoKOHHO-ONITHYECKHE CUCTEMBI NIEPEAuH CO CIIEKTPAIBbHBIM YILNIOTHEHHEM:
Yuebnoe mocobue mist By3oB. - HoocuOupck: Cubl'YTHU, 2005. — 136 c. (nanuuue B
oubmuoreke TYCYP - 20)

5. OCHOBBI TIOCTPOCHUS TEIICKOMMYHHKAIIMOHHBIX CHCTEM U CeTeil: YUYeOHHMK s BY30B/
B.B. Kpyxmanes, B.H. I'opauenko u ap. Pen. B.H. I'opauenko, B.B. KpyxmaneBa. — M.:
Topsivas munus, 2004. — 510 c. (Hanuuue B 6udauoreke TYCVYP - 6)

6. CnenoB H.H. CoBpemeHHBIE TEXHOJOTHH LU(POBBIX OMNTOBOJOKOHHBIX ceTeil cBs3u (ATM,
PDH, SDH, SONET u WDM. - M.: Paguo u cBs3b, 2003. - 468 c.: (Hamuume B OMOINOTECKE
TYCYP - 40).

7. JHosonwsnoB E. A., llapanrosuu C. H., Mupropoa B. I'. u Ky3sneuos B. B. Mynbturmiekcopnoe
U YCUIIUTENbHOE 000pyI0BaHNE MHOTOBOJIHOBBIX OMTHUYECKUX CHUCTEM Mepeaayuu [ DIeKTPOHHBIH
pecypc]: yuebHoe mocobme- Tomck: TYCVYP, 2012. — 156 c. Pexum nocryma:
http://edu.tusur.ru/training/publications/739

12.3. IlepeyeHb MeTOANYECKUX YKA3aHUI 110 J1a00PAaTOPHBIM padoTaM, NPAKTHYECKUM
3aHAITUSIM, KYPCOBOMY NIPOEKTHPOBAHUI0O M CAMOCTOSITEJIbLHOI padoTe

1. TIIpoexkTHpoBaHHE ONTUYECKUX LUPPOBBIX TEICKOMMYHHMKALIMOHHBIX CUCTEM: [DJIEKTPOHHBIN
pecypce] ydueOHO-MeToaMuYecKoe mocobue mo KypcoBoMy mpoektupoBanuto / Koxanenko A.I1.,
Hlapanrosuu C.H. / Ilox pen. C.H. llapanrosuua — Tomck: M3a-Bo ToM. roc. yH-Ta cucrem
YOpaBICHUS W PAJAHOIIEKTPOHMKH, 2016. - 120 C. Pexxum  nmocryma:
http://edu.tusur.ru/training/publications/745

2. Omnruueckne UGPOBBIE TEICKOMMYHHKAIIMOHHBIE CHCTEMBI: [DJIEKTPOHHBIN pecypce| ydeOHO-
METOAMYECKOE MTOCOOUE MO MPAKTUUECKUM 3aHATHAM U caMOCTOsTeNbHON pabote // KoxaHeHKo
A.Il., Ilapanrosuu C.H. / Ilox pen. C.H. lllapanrosuya — Tomck: U3n-Bo Tom. roc. yH-Ta
CHCTEM  yIpaBleHUS W  panuodnekrponuku, 2016.— 79 c¢. Pexum pgocryna:
http://edu.tusur.ru/training/publications/744

3. Konodurypanus ceru Ha ocHoBe anmaparypel LIBOJIT "Tpancnopr-8x30": [DneKTpOHHBIN
pecypc] pykoBOJCTBO K j1abopaTopHOil paboTe s cTyaeHToB crienuanbHoctu 210401 / A, I1.
Koxanenko, C. H. IHapanrosuu Tomck: TYCVYP, 2011. - 20 c. Pexum pgocryna:
http://edu.tusur.ru/training/publications/82

4. WccnenoBanue kodddunumenta ommbok B [IBOJIT "Tpancnopt-8x30": [DneKTpoHHBIH pecypc]
PYKOBOJCTBO K jabopatopHoil pabore mius cryaeHToB crneruanbHocTH 210401 - ®dusuka u
TexHuka ontudeckoit ces3u / E. C. Yepkammn, A. I1. Koxanenko, C. H. Illapanrosuy - Tomck :
TYCVYP, 2011. - 22 c. Pexxum goctyma:  http://edu.tusur.ru/training/publications/80
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http://e.lanbook.com/books/element.php?pl1_id=682
http://edu.tusur.ru/humans/8
http://edu.tusur.ru/humans/78
http://edu.tusur.ru/humans/916
http://edu.tusur.ru/humans/917
http://edu.tusur.ru/training/publications/739
http://edu.tusur.ru/training/publications/80

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI:

Yuebnbie aboparopus (ayn. 3296, aya. 329a) ob6opymoBaHbl HEOOXOAUMBIMUA YCTAHOBKAMH M
npudopamMu Jyisi MpoBeaeHus JabopaTopHbIX padot o auctumimae OLTC.

Boeruncnutensnas  mabopatopust  (ayn.  3370), xadenper CBUYu KP  obopynoBaHsl
MEePCOHANBHBIMU KOMIIBIOTEPAMHU, OOBEAMHEHHBIMH B JIOKAJIbHYIO BBIYHCIUTENbHYIO ceTh Kad. CBY u
KP ¢ Beixogom B HTEpHET.

14. ®OHJ OHEHOYHbIX CPEACTB

@OH/1 OLIEHOYHBIX CPEJICTB IPUBEJIEH B IPUJIOKEHUH 1.
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IIpuaoxenne 1

MHHHUCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALINNA
denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOC YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs
«TOMCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHMS U
PAZIMOSJIEKTPOHUKN» (TYCVYP)

YTBEPXIAIO
[TpopekTop no yuebHol padbore
ILE. Tposn
« _» 2017 1.

®OHJ] OIEHOYHBIX CPEJICTB I10 YYEBHOU JUCLIUITJIMHE

«OINTUYECKHUE LINU®POBBIE TEJIEKOMMYHUKALIMOHHBIE CUCTEMBbI»

YpoBeHb 0cHOBHOI1 00pa3oBaTeIbHOI IporpaMmel. bakanaBpuar

Hanpaienue noaroroBku: 11.03.02  MH)OKOMMYHHUKAIITMOHHBIC TEXHOJIOTMH M CHCTEMbI CBSI3U

IIpoduas: OnTHYECKUE CUCTEMBI U CETU CBS3H

dopma o0yueHusi: 3a09Has

dakyJabTer: PalMOTeXHUYECKUI

Kadenpa: CepxBblcOKO4YacTOTHOU U KBaHTOBOW pagroTexHuku (CBY u KP)

Kypc: 4,5 Cemectrp:7,8,9

VYueOnbIit mian Habopa 2012 rona v MOCIEeTYIONUX JIET

Pa3paboruuk:
— pouenT kad. CBY u KP Ilepun A. C.

3auét: 8 cemecTp
KypcoBoe npoektupoBanue: 9 ceMecTp

Dk3ameH: 9 cemectp

Tomck 2016
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1 Beeagenue

®onx oneHoyHbIX cpeactB (POC) sBnseTcs TPUIIOKEHUEM K pabodei MporpaMMe TUCITUTITMHBI
«OnTrueckue MUQPOBHIE TEIEKOMMYHUKALIMOHHBIE CHCTEMBD» M TPEACTABISIET COOONH COBOKYITHOCTD
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanoB (KOHTPOJIbHbIE pabOThl, TECTbl M JIp.) U METOAOB HUX
HCIIOJIb30BAaHHUA, MPECAHASHAYCHHBIX IJId U3MCPCHUSA YPOBHSA JOCTHIXKCHUA CTYACHTOM YCTAHOBJICHHBIX

pe3yNbTaTOB 00yUYEHHUSI.

®OC no puctumarae «OnTudeckue nu(poBbie TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI»
UCIOJIb3YEeTCsl IPH NIPOBEACHNUHN TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH (KOHTPOJIbHBIE TOUKH) U

IIPOMEKYTOYHOM aTTECTAlUU CTYIEHTOB.

HepequL 3aKpCILUICHHBIX 3a HHCHHHHHHOﬁ «OnTnyeckne I_[I/I(prBI)IC TCJICKOMMYHHUKAIIMOHHEBIC

CUCTEMbI» KOMIIETEHIIUI NpUBEeH B Tabnuue 1.

Tabmuma 1 —  IlepeueHp  3aKpenieHHBIX

3a gucudmuimHoO — «OQOTUYECKHE

TCIICKOMMYHHUKAIITMOHHBIC CUCTEMBI» KOMHCTCHHI/Iﬁ

Koxa DopMyJIMPOBKA KOMIIETEHIIMHU

JTanel q)OpMHpOBaHl/Iﬂ KOMIICTCHIIUHN

I1K-8 yMeHue coOupaTth 1 aHAJIN3UPOBATh 3HATh.
nHpopmanuio 1yt GOpMUPOBAHUS -
WCXOJHBIX JTAaHHBIX IS

IIPOEKTUPOBAHUS CPEJICTB U CETeH

CBs3U U UX DJICMCHTOB —

yMeTb:

OTpacieBble CTaHAAPTHI CBA3U U pekoMeHaau MCO-T, a
TaKXeE TCPMHUHOJIOTUIO OIITHYCCKHUX
TCJICKOMMYHHUKAIMOHHBIX CUCTEM IIE€pEAAUN;
KiIaccu(UKAIU0  ITU(PPOBBIX  BOJIOKOHHO-OMTUYCCKHUX
CUCTEM Iepeiauu,

MPUHIUIEI TTOCTPOCHUS U PabOTHl OJIOKOB M YCTPOUCTB
BOJIOKOHHO-ONITHYECKUX ~ JUHEWHBIX TPAaKTOB H WX
XapaKTePUCTHKH;

cobuparb, aHANM3UPOBaTh  WCXOIHBIE  JaHHBIE W
KBaIM(UIMPOBAHHO  IPOBOAMTH pacueThl  Hauboiee
BO)XHBIX MapaMeTpoB HU(POBBIX BOJOKOHHO-ONTHYECKUX
JIMHEMHBIX TPAKTOB;

[I0JIb30BAaTbCs CIIPABOYHBIMM XapaKTEPUCTUKAMMU  IIPH
IIPOEKTUPOBAHUU CETEH NOCTyIla M TPAHCIOPTHBIX CETEH
ECD PO;

BJIAJIETD.

HaBBIKaMU pabOTHI CO CIEUATN3NPOBAHHON KOHTPOIBHO-
HU3MEPUTEIIbHOM anmnaparypon, UCIOJIb3yEMOH B
ONTUYECKUX (G POBBIX TEJIEKOMMYHUKAIIMOHHBIX
CUCTEMAX;

I1K-9 yYMEHHE IPOBOJUTH PAacUeThl O 3HATh!
MIPOEKTY CETEH, COOPYKEHUN U -
cpeacTB HHPOKOMMYHUKALIUH B
COOTBETCTBUH C TEXHHYECKAM
3aJ]aHUEM C HCTIOJIb30BAaHUEM KaK
CTaHAAPTHBIX METOJIOB, IIPUEMOB U yMeThb:
CPEICTB aBTOMAaTH3AIIH —
MIPOEKTHPOBAHUS, TaK U
CaMOCTOSATENBHO CO3/1aBAEMBIX
OpPUTHHAIIBHBIX —

(u3nveckne W TCOPETHYECKHE OCHOBHI  Iepeiadu
CHUTHAJIOB DJJIEKTPOCBS3W IO ONTHYCCKUM JIMHCHHBIM
TpakTaM, METOABl  MOAYSIIMA W JeMOAYJILIUU
ONTUYECKOH HECyIIEeH;

BBITIOJTHATH PacyeThl, TEOPETUUECKU M IKCIIEPUMEHTAIHHO
OIICHMBATh  KAa4yeCTBO Iepemadyd  HHDOpMamum  TIO
IU(GPOBBHIM BOJIOKOHHO-ONITUIECKUM JIMHEHHBIM TPAKTaM;
MIPOBOIUTH KOMITHIOTEPHOE MOJIETTUPOBaHUE u
MPOEKTUPOBAHWE  ONTHYECKUX  MPHUEMO-TIEPETAIONTUX
MOJYJIEH;

BJIAJIETD.

MeTOAaMU aHaM3a u
(DYyHKIIMOHAJIBHBIX ~ Y3JIOB
JIMHEHHBIX TPAKTOB;
HaBBIKAMU DPAcyeTa, NPOEKTUPOBAHUS U KOMITBIOTEPHOTO
MOJICITUPOBAHUS MIpHEMO-TIepEeTAOIITIX MoTyJeit
ONTHYECKUX CHCTEM CBSI3H;

pacyera
OIITHYCCKHX

OCHOBHBIX
IU(POBBIX
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OOmue xapakTepHCTHKH MOKa3aTeNle M KPUTEpUEB OLIEHHMBAHMS KOMIETEHIIMI Ha BCEX JTarax
MIPUBEJCHBI B TAOIUIE 2.

Tabnuua 2 — O61ure xapaKTepUCTHKH MTOKa3aTeIe 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIUI MO ATaram

YPOBEHB)

OTIMIHO (BBICOKHIH

Iloxa3zaTenau u
KpHUTEpUH

3HaThb

MMOHUMAHUEM T'paHUI]
MPUMEHUMOCTHU

ObnamaeT pakTHIECKUMHA 1
TEOPETHYECKUMH 3HAHUSMH B
npeenax u3y4aeMoit o0macTy ¢

Ymernb

O06mamaer nuama3’oHoOM
MPAaKTUYECKUX YMCHHUH,
TpeOyeMBbIX ISl pA3BUTHUS
TBOPYCCKHX PCIICHUIA,
abcTparupoBaHus mpoodiieM

Baagernb

KonTpomupyer pabory,
MPOBOJIUT OLICHKY,
COBEpLICHCTBYET AEHCTBUS
paboThI

Xoporro (6a30BbIi

3HaeT (aKThl, IPUHIIMITHI,

O06namaeTr nuamna3’oHOM

BepeT OTBCTCTBCHHOCTH 3a

(TIOporoBHIil ypOBEHb)

3HaHUSAMU

YMEHHSMH, TpeOyeMbIMU IS
BBIIIOJIHEHMSI IPOCTHIX 3a1a4

YPOBEHB) HPOLECCHI, 0OIINE TTIOHATHS B NPaKTHYECKUX YMEHHH, 3aBepIICHHE 331a4 B
npenenax u3ydaeMoi obiact | TpeOyeMbIX IS PEIICHUS HCCIICIOBaHUH,
OTIpeNieIeHHBIX TIPo0IeM B MIPHUCTIOCAa0IMBAET CBOE
o0nacTy ucciea0BaHus MOBE/ICHNE K 00CTOATENIBCTBAM
B PEUICHUH TIPOOIIeM
YII0BIETBOPUTEIIBEHO Oo6nanaer 6a3oBbiMH 00mMMKH | OOJIa1aeT OCHOBHBIMH Paboraet npu npsimom

HaOJIIOeHU U

2 Peanu3zanus koMneTeHIUH

2.1 Komnerenuus K-8

IIK-8: ymeHue codupaTh U aHAJIU3UPOBATH HHPOPMALMIO A5l POPMUPOBAHUS UCXOTHBIX
AAHHBIX JJIS1 IPOCKTUPOBAHUS CPEICTB U CeTell CBA3U U UX 3JIEMEHTOB.
Jns popmupoBaHUs KOMIIETEHIIMH HEOOXOAMMO OCYILIECTBUTD PsI/l ATAIOB.

Dranel

(GbOopMUPOBaHUS KOMIICTCHIINH,

MMPUMCHACMBIC  [JIA

HCIOJIb3YCMBIC CPEACTBA OUCHUBAHUSA IIPECACTABJICHBI B Ta6n1/1ue 3.

3TOTO BHUJIBl 3aHATHHA, U

Tabmuma 3 — DTansl GopMUpPOBaHUS KOMIIETCHIIMHA U UCTIONB3YEMBIE CPEJICTBA OIICHUBAHMS

CornacoeaHa Ha noptane Ne

CocraB 3HaTh YMmerb Baaners
OTpacieBble CTaHIAPTHl CBA3H coOupaTsb, aHANM3UPOBATE [ papplkaMH  paGoOTEl  CO
u pexomermamuu MCD-T, a HCXOJHbIE JIaHHBIE u CIIeNMATH3HPOBAHHOM
TaKKe TEPMHUHOJIOTHIO KBAJTH(DHULIHUPOBAHO IPOBOJUTH KOHTPOJIBHO-
ONITUIECKUX pacueTsl Hamboliee Ba)KHBIX M3MEPHTETBHON
TEJIEKOMMYHHUKAIIHOHHBIX mapaMeTpoB TUPPOBBIX anmapaTypoi,
Coepra CHUCTEM IIepeadun; BOHOEOHHO-OHTI/I‘IG?KI/IX HCTIOTB3YeMOi B
ne KIAaCCHQUKAKMI0  IH(POBBIX JUHEHHBIX TPAKTOB; ONTHYECKHX 1uQpOBBIX
TAIOB BOJIOKOHHO-ONTHYECKUX HOJb30BaTbCAd  CHPABOYHBIMU TENEeKOMMYHHKAIIHOHHBIX
CHUCTEM IIepeadun; XapaKTePUCTHKAMH npu CUCTEMaX;
IIPUHIUIIBI IIOCTPOCHUA u MPOCKTUPOBAHUH ceTel
paboTel OJOKOB W YCTPOHCTB JOCTyMa W TPAHCIOPTHBIX
BOJIOKOHHO-OIITUYECKUX cereit ECO P®;
JMHEHHBIX TPakTOB MW  HX
XapaKTepUCTHKH;
o Jlekun o Jlekun
Buasi o [IpakTryeckue 3aHsATHS o [IpakTHyeckue 3aHsATHS o Jlekmun
3aHATHI e CamocTosTensHas paboTa e Konrposnbs  camocrositensHoii | e JlaDopaTopHble 3aHSTHS.
paboThl (KypCOBOI MPOEKT)
Hcnoan3 e KoHCIEKT CaMOIOrOTOBKH e PacuerHas paboTa e Oruer 1o JabopaTopHOU
yemble e KonrposbHas pabora eOruer 1o  JabopaTopHOH pabote
cpeacTBa e 3ayer pabote ® 3ammTa nabopaTopHOit
oueHuBa e DK3aMEH ¢ 3amuTa KypCOBBIX IPOEKTOB paboThI
HHSA
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dopmyTUpoBKa TOKa3aTele W KPUTCPUEB OICHUBAHUS JIAHHOW KOMIICTCHIIMHM TPHBEICHA B
Tabimue 4.

Tabnuna 4 — [TokazaTenu U KpUTEPUH OLEHUBAHUS KOMIIETEHIIMU Ha dTanax

IToxka3arenu u
3Harn Ymerhb Baagernb
KPHUTEpHH
— 3HaeT pasIu4HbE [~ CBOOOJHO PacCYMTHIBAET IAPAMETPBl |- prameer HABBIKOM
TEXHUYECKHE DPELICHUS KaHaJIOB U TPYNNOBBIX TPAKTOB, CaMOCTOSTEIbHOTO
o MOBBIIICHUIO OpPraHU30BAHHBIX MOCPEICTBOM aHATH3a " c6opa
Oramuno KauecTBa nepeaadyu LIBOCII; uHdOpMALH st
(BBICOKHIA uHpopmaLIn 1 opmupoBanus
YPOBEHD) CHHKCHUIO OMACHEIX 1 MCXO/IHBIX JIaHHBIX TPH
MEIIAIOMNX  BJINAHUA B HPOCKTHUPOBAHHHU CPEJICTB
LH(POBBIX  BOJIOKOHHO- U ceTed CBI3M U WX
ONTUYECKUX CHUCTEMax 3JIEMEHTOB;
nepenauu (LIBOCTI);
— 3HaeT OPUHIUNBI [— yMEET PpacCUUTBHIBATH  OCHOBHBIE [~ BIAAceT HaBBIKAMU
HOCTPOECHHUS napaMeTpsl IU(POBBIX BOJIOKOHHO- paboTsI co
TEJEKOMMYHHUKAIIMOHHBI ONTHUYECKUX THHENUHBIX TPAKTOB,; CHENHATU3HPOBAHHON
X CHCTEM pa3IUYHBIX JUTEPaTypoH,
Xopomo TUIIOB U paclpeseeHus HCTIONb3yeMOt npu
(6a3oBbIi vH(popManuu B MPOEKTUPOBAHUH
YpPOBeHbB) ONTHUYECKUX ceTsIx ONTHYECKUX  IH(PPOBBIX
CBSI3H; TENEeKOMMYHHUKAIIMOHHBIX
CHCTEM,;
—  Jaet ompeneneHus [~ yMmeeT paboTaTh CO CIPaBOYHOM |- JEMOHCTPUPYET
OCHOBHBIX IapaMeTpOB JUTEPaTypoH; yBEpeHHbIE 3HaHUA
Yaosaersopu u XapaKTePUCTHK |- WCIOJIB3YyeT MPUOOPHI, yKa3aHHBIE B TEPMHUHOJIOTUU Hu
TeJ1bHO CHCTEM U CETEM CBA3M, OTIHMCaHUHM JTabOPaTOPHOI paboTHI; (yHKIIMOHAIBHOTO
(moporoBerii |- 3naer OCHOBHBIE [~ yME€ET IPEACTABIATh PE3yJbTATHI HPpETHA3HATCHHA
YPOBEHbB) METOIbI perenns cBoeii paGoThI; OTJENIBHBIX y3JI0B
TUIIOBBIX  3aJa4 IO IBOCITL
pacuetry BOCII

2.2 Komnerennus IIK-9

IMK-9: ymeHnue npoBOAWTH pacyeTbl MO TMNPOEKTY ceTeil, COOpPYKeHUil U CpeAcTB
HH(POKOMMYHUKAIIMH B COOTBETCTBHM € TEXHHYECKHM 3aJaHHEM C HMCHOJIb30BAHHEM KaK
CTAHJAAPTHBIX MeETOA0B, IPHEMOB H CpPeICTB AaBTOMATH3AallUM MPOEKTHPOBAHUNl, TaK M
CaMOCTOSITEJIbHO CO31aBaeMbIX OPHTHHAJIbHBIX.

Jns popmupoBaHUs KOMIIETEHIIMN HEOOXOAMMO OCYIIECTBUTD PsI/l ATAIOB.

Oransl  GOpMUPOBAHMS KOMIIETCHLIMH, NpPUMEHSEMble JJIsi 3TOr0  BUIBI
UCIOJIb3yeMbI€ CPEICTBA OLIEHUBAHMsI ITPEJICTABIICHBI B TA0IULE 5.

3aHATHH, H

Tabmuma 5 — DTtansl popMupoBaHUs KOMIIETCHIIMHA U UCTIOIB3YEMBIE CPEICTBA OIIEHUBAHUS

CocraB 3HaThL Ymern Baagern
—  (usnyeckne W TEOPETHUYECKUE [~ BBHIIOIHATH pacyeTbl, |- MeToAaMHU aHajJan3a "
C OCHOBBI [M€pelaydl CHUTHAJIOB TEOPETUUYECKHU " pacuera OCHOBHBIX
0AcpiKa 9JIEKTPOCBS3H IO ONTUYECKUM 9KCIIEPUMEHTAILHO OLIEHUBAThH (YHKIIMOHATBHBIX ~ Y3JI0B
Hue HHHCfIHHM TpaKTaM, METOAbI KAa4yeCTBO nepez[aqn OIITUYCCKHUX LII/I(i)pOBBIX
Jranos MOAYJSILMM W JEMOLYJIALMUA nHpOpMALIMA TI0  ITUPPOBEIM JIMHEWHBIX TPAKTOB;
OIITUYCCKOU Hecymen; BOJIOKOHHO-OIITUYCCKUM - HaBbIKAMU pacqua’
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JIMHEHHBIM TPAKTaM; MIPOCKTUPOBAHUS "
— [POBOJUTH KOMIIBIOTEPHOE KOMIIBIOTEPHOTO
MOZETMPOBAHHUE u MOJENUPOBAaHUS  MIPUEMO-
[POEKTUPOBAHHE  ONTHYECKHX nepeaaromux Moty el
TPHEMO-TIEPE ALK ONTUYECKUX CHCTEM CBSI3H;
MOAYJEH;
o Jlekun o Jlekun o Jlekun
Buanl
S— e [IpakTryeckue 3aHATUS e JlabopaTopHBIE 3aHATH o JlabopaTopHbIe 3aHATHSL
e CamocrosTenbHas pabora e CamocTosTensHas paboTa o CamocTosTenbHas paboTta
o KoHCIIeKT caMonoaroToBKU e PacuerHas pabota e Orger mo JabopaTopHOIt
Hcnouns e KonrposbHas pabora eOTruer 1o  J1abOpaTOPHOM pabore
yeMmble e 3ayer pabote o 3amuTa nabopaTopHOi
cpeacTBa e DK3aMeH paboThI
OLICHHBA o 3amura KYPCOBBIX
HUS MIPOEKTOB

DopMyJIMPOBKA IOKA3aTeJIe U KPUTEPUEB OLICHUBAHUS JAHHOM KOMIIETEHLIHMH NPHUBEIACHA B

Tabimue 6.

Ta6Jmua 6 — IToxa3arenu u KpUTCPUH OLICHUBAHWA KOMIICTCHIIMU HA 9TaIllax

IToxka3arenu u
3HaTh Ymern Baagers
KPHUTEpUH
obnajzaeT 3HAHUAMH O yMeeT MIPOBOJUTH TEXHHUKO- [~ CIOCOOCH
(yHKLIMOHATBHOCTH 9KOHOMHYECKUE 000CHOBaHUS CaMOCTOSITEJIBHO
COBPCMCHHBIX THITOBBIX IIpeJIaraeMbIX TEXHUYECKUX OPraHu30BaTh  IPOLECC
ONTHYCCKHX LUPPOBBIX peleHui u pacyeToB c pa3paboTku MIPOEKTa
TCACKOMMYHHKallHOHHbL HCIIOJIb30BaHUEM COBPEMEHHBIX [IBOCII; wucnons3oBaTh
X CUCTEM, MOJIXO0JIOB U METOJIOB HOPMaTUBHYO Hu
OT‘H""H?‘ MaTeMaTHICCKU CBOOOJHO  TPUMEHSET  METOJBI TpaBoOBYIO
(BbICOKUIA 00OCHOBBIBACT  BBIOOP MIOCTPOCHHS  (PYHKIIMOHATBHBIX | JIOKYMEHTAIUIO
YPOBeHE) MeToJa U I1aH UH(POPMALIHOHHO-JIOTHIECKUX (TexHHUECKHE
pelieHus  3ajadd 110 MOAeNed ONTHYECKHX LHU(POBBIX PETTIAMCHTBI,
NPOEKTHPOBAHMIO CeTei TEJIEKOMMYHHKAIIHOHHBIX CUCTEM; MCIKAYHAPOIHBIC H
CBSI3N; HallMOHAJIbHbIE
CTaHJapTHI,
TEPMUHOJIOTHIO, HOPMBI
ECKQu T.1.;
UMeeT MPEACTaBICHUE O CaMOCTOATENLHO TOA0NPAET METOJBI [~ CIIOCOOEH MIPOBOJIUTH
CTaAMSAX W JTamnax MIPOEKTUPOBAHMS IBOCII, pacdyeTrsl MO  HIPOEKTY
MPOEKTUPOBAHUS YCTPOMCTB M OJIOKOB € TEXHHKO- ceTel, COOpYKEHHUH U
ONTHYECKNX IHU(PPOBBIX SKOHOMHUUYECKUM 000CHOBaHHEM CpencTB
Xopomo TEJIeKOMMYHHUKAIIMOHHBI MIPUHUMAEMBIX pEIeHUH; NHPOKOMMYHHUKAIMH B
(6a30BbI X CHCTEM; COOTBETCTBUH c
ypoBeb) TEXHUYECKHUM 3a/IaHUEM C
HCTIONBE30BaHUEM
CTaHJApTHBIX  METOJIOB,
OPUEMOB M CPEACTB
aBTOMaTHU3aLUU
MPOEKTHPOBAHUS,
MMOHUMAET yMmeeT paboTaTb CO CHPaBOYHOH |- prageer TEPMUHOJIOTHEN
YViosaersopu TEOPETHUECKHE OCHOBBI JTTEPaTypou; B obnactn
TeLHEO M OCHOBHBIC IMOAXOAbI K UCIONB3yeT IPHOOPHL, yuKa3aHHI>I€ B MNPOCKTUPOBAHUS  CCTCH
(noporoBbIii MPOEKTUPOBAHUIO OIMCaHNH JJAOOPATOPHOI PabOTHI; CBS3M,
YpOBeHb) ONTHYECKUX HUPPOBBIX yMEET MpPEACTAaBIATb PE3YJIbTAThI
TCJIICKOMMYHHUKAIITMOHHBI cBOEl pa6OTBI;
X CHUCTEM;
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3 TunoBble KOHTPOJIbHbIE 32JaHUSA

Jlnst peanu3anuy BHIICTICPEYUCIICHHBIX 3a7a4 00YYEHHS UCITIOIB3YIOTCS TUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WIA WHBIE MaTepHUasbl, HEOOXOIUMBIC JJIsi OIICHKU 3HAHWM, YMEHHI, HABBIKOB M (MJIM) OIBITA
NESATETbHOCTH, XapaKTePU3YIOIMUX JTanbl (OPMHPOBAHUS KOMIIETEHIIMA B IIPOILIECCE OCBOCHMS
00pa30BaTeNLHON MPOTPAMMEIL, B CIIEAYIONIEM COCTaBE.

BOoo~NoOR~WNE

15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

27.
28.

29.

30.
31.

0.
. JIazepor na J1I'C.
12.
13.
14.

3.1 Bonpockl Ha cCaMONOATOTOBKY

biiok cxema nuHENHHOTO perenepaTopa.

Buasl nomex n uckaxkenui. Koppekius nmomex.
Nmxekumonnas mromMuHecteHuus. CoexkTp u3aydeHus.
BHyTpeHHss 1 BHEIIHSISI KBaHTOBAs 3)()eKTUBHOCT.
Cseronuop bappaca.

['eTepocTpykTypa, OCHOBHBIE CBOMCTBA.

[Tonesnsie croiictBa JAI'C.

Cseronuon bappaca na [I'C.

Cseroauon Ha [II'C ¢ TOpLEBbIM U3ITYy4EHHUEM.

[ToporoBoe yciioBue TreHepalyy MoxynpoBOIHUKOBOTO Ja3epa.

Crnextp uznyuyenus nazepon Ha J{I'C.

JlaBuHHBIE (HOTOANO/IBI, UX XAPAKTEPUCTUKH U 00JIACTHh TPUMEHEHHS.

HIymsel B hoTOnpreMHUKaX. DKBUBAJICHTHBIE IIYMOBBIE MOJIOCH! PA3IMUYHBIX HICTOUHUKOB
nryma.

OnTuMasbHbIE IPUEMHUKH B CIIy4ae IIyaCCOHOBCKUX IIYMOB.

@DOTOUYBCTBUTENBHOCTh 1€TEKTOPOB. OCHOBHBIE MPOLIECCHI, ONPEEIIAIONINE TOKOBYIO
4yBCTBUTEIBHOCTH P-i-n poroauona.

[Tonoca ycuieHus /11 yCUITATEINEH.

VYuer BKJIa/ia HEOCHOBHBIX HOCHTEIICH B TOKOBYIO YyBCTBUTEIBLHOCTH P-i-n (OTOANOA.
[Toronnslit KOAQGUIMEHT ycuiIeHUs U nojoca ycuneHus B BOVY.

BeicTpozeiicTBue GpOTOIETEKTOPOB.

[ymbl B hoTOAETEKTOPAX U UX MOPOTroBast (OTOUYBCTBUTEIBHOCTb.
[TomexoycroiurBocTs nudpoBbix BOCII. BeposiTHOCTS 0IMOOK B IPUHATHUN PEIICHUH B
CJIy4ae rayCCOBBIX IIYMOB.

[TpuHIMN necTBUS U TOPOTOBBIE XapaKTEPUCTUKH I1/TT MHKEKLIMOHHBIX JIa3€POB.
OrneHka kauecTBa pabOThI pereHeparopa METOIOM TJa3-IUarpamMMbl.

Mormnocts nznydenus u KILJI n/m nasepos. VX BpeMeHHBIE XapaKTEPUCTUKH.
OKBUBAJIEHTHBIE CXEMbl U METOJIMKA pacyeT YPOBHSI CUTHAJIa Ha BBIX0JIE IIU(PPOBOTO
dboTonpreMHUKa.

[TpakTueckue cxembl BOY u X XapakTepUCTUKH.

Onenka nomexoycroitunBoctd BOCII npu ydere mryMoB (pOTONPUEMHHUKA C IPSIMOYTOJIbHON
VMITYJIbCHOW XapaKTEPUCTUKOM.

Onenka nomexoycroitunBoctd BOCII B ycrnoBusix (uryKTyanuii HHTEHCUBHOCTH
ONTHUYECKOT0 CUTHAJIA.

VYpaBHeHus 1751 cUrHanbHOU BoJHBEI B BOY.

MaxkcumanbHblil KodpdunueHT ycuienus B BOY u yciaoBust ero nosnydeHus.

3.2 TeMbI KOHTPOJbHBIX PadoT

CtpykTypa uu(poBBIX ONTHYECKUX CHCTEM Iepeaay.

1.1 O6o01meHHast CTpyKTypHast CXeMa ONTHYECKUX CUCTEM IepeayH.

1.2 TloHsATHE ONITUYECKOTO TUHEHHOTO TPAKTAa.

1.3 Ctpykrypa nH(MOPMAIIMOHHOTO 000PYIOBaHHUSI OKOHEYHOM M MPOMEKYTOUHOW CTaHIMA
ONTHUYECKOTO JUHEUHOTO TPaKTa.

1.4 O1HOBOJIOKOHHBIE U JIBYXBOJIOKOHHBIE CXEMbI OPTaHU3AIMH JBYXCTOPOHHEHN CBSI3H.
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1.5 IIpuemonepenarunk nepsuanon [IBOCII, ycTpoiicTBo u Ha3HaueHue ero y3iaoB. Kogekn
C JIMHEMHOW U HEJIMHENHON aMIUIUTYJHOM XapaKTepUCTUKOM.

1.6 'eneparoproe obopynoBanue. dopmMupoBaTesb JUHEHHOTO CHUTHAja, €r0 CTPYKTypa u
QITOPUTM PaOOTHI.

1.7 IIpuemonepenatunk auckperHoi mHbopmanuu (M), meroasr BBoga u BbiBoga I B
anmnaparype MKM.

1.8 [ToHas cTpyKTypHas cxema okoHeuHo# ctaHiuu nepsuanoi [{BOCII.

2. AJropuTMmbl 4 MeTo/bI HUGPOBOii 00PAOOTKH CUTHAJIOB.

2.1 Ananoro-udpoBoe W 1HGpPO-aHATIOTOBOE IMpeoOpa3oBaHus curHaia. VIMiynbcHO-
kojgoBass wmonyisauus (MKM). HenuneliHoe KBaHTOBaHHME CHTHajla 10  YPOBHIO.
AnantuHbie nuddepeHiuanbabie MeToabpl Moayisiuun: AJIMKM, agantuBHas nenbTa-
moxayssinus (AAM).

2.21lomexu KBaHTOBAaHUS W OIPAaHMYEHUS CHUTHAJa [0 YPOBHIO, BBHIOOp MeTona
dopmupoBaHHS W ONpEAEICHHE MapaMeTPOB  AMIUTUTYAHOH  XapaKTePHUCTUKU
KBAHTYIOIIETO YCTPONCTBA.

2.3Tlomexu KBAaHTOBAaHWS W OrPAaHUYCHHUS CHUTHAJA [0 YPOBHIO, BBIOOp MeToJla
dbopMupoBaHUS M  ONpEJElIeHWE MapaMeTpoOB  aAMIUIUTYJHOW  XapaKTEePUCTUKH
KBaHTYIOILIETO YCTPOMCTBA.

3. IlpuHuunsl BpeMeHHOro rpynmnooopa3zosanus. Cucremsl cunxponusanuu [IBOCII.

3.1 Onpenenenre MOHATHS LUKJIA TIEpeIadu.

3.2 CtpykTypa LKA Mepefayd NepBUYHOM IMQPOBO cucTembl mnepenadu. CBEpXIMKI
nepeavH.

3.3 CriocoObI 00beAMHEHUS ITU(DPOBBIX TOTOKOB.

3.4 CuHXpOHHOEC OOBEIUHEHHE TIOTOKOB, IIOHSATHE O BPEMEHHOM CIBHUTE, CTPYKTypa
000py/I0BaHUsI CHHXPOHHOT'O BpEMEHHOT0 TpymnmnoodpazoBanus (BI).

3.5 AcuaxpoHHOE 00BEIMHEHHE TOTOKOB, TIOHSATHE O BPEMEHHOW HEOTHOPOJHOCTH, OJTHO H
JIBYXCTOPOHHEE COTJIACOBaHUE CKOPOCTEH nepenayn 00beINHIEMbIX TOTOKOB.

3.6 ®azoBeie GurykTyanuu npu BI'.

4. Jluneiinbie kol HIBOJIT u oueHka ux mapaMeTpoB.

4.1 O0mue cBeeHrs 0 KOAUPOBAHUH CUTHAJIOB B IIU(POBBIX CUCTEMAaX TEpeIayuu.

4.2 JIuneitHble U cThIKOBBIE KOJbl. TpeboBanus k nuHeHbIM Koj1aM B BOCII u kputepun ux
BBIOOpA.

4.3 Tunsl TMHEHHBIX KOJOB U UX OCHOBHBIE MTapaMeTpHI.

4.4 JTunetinsie kol Ki1acca 1B2B. Konst NRZ, RZ, BI-L, BI-S, DBI, CMI, EP-1, EP-2, xox
Munepa, uX aaropuTMbl 00pa3oBaHus, CIIEKTPATbHBIE U BPEMEHHBIE XapaKTEPUCTUKH.

4.5 [upoBble CyMMBbl KOAOB M NPUMEHEHHS TEKYIIUX LHU(PPOBBIX CyMM B alropuTMax
KOHTPOJISI OIIMOOK Ha TMHUU.

4.6 O6acTi MpUMEHEHUs PA3IMIHBIX KOJIOB Kiacca 1 B2B.

4.7 bnounsie koapl MBnB, npuHIUOBL WX (QOPMHUPOBAHUS M BO3MOXKHBIE AITOPUTMBI
oOpazoBaHusl.

4.8 XapakTepuCTUKHU OJIOYHBIX KOJOB, MCIOJB3YEMBIX B BBICOKOCKOPOCTHBIX BOJOKOHHO-
ONTUYECKUX CHUCTEMaX CBSI3U.

4.9 IlpeoOpa3oBaHus CTHIKOBBIX U JUHEWHBIX K0J0B B BOCIL.

5. Perenepaunms curnajgos B L[BOJIT. IlomexoycToiiuuBOCT, U ONTHMH3ALMS IpHeMAa
curianaos B [IBOCII.

5.1 IlpuHLHMIIBI perenepaniy HU(PPOBBIX ONTUYECKUX CUTHAJIOB.

5.2 Ilomexu u nckaxeHus B kKaHanax u tpakrax [IBOCIL.

5.3 Ctpykrypa nuHeiHoro pereHeparopa [IBOJIT.

5.4 TlpuMmeHeHre ONITUYECKUX YCUIIUTENEH Ha yYacTKaX pereHeparum.

5.5 [lomexoycToiiunBocth JuHeHOro pereHeparopa LBOJIT npu 1ByXypoBHEBOM
JUHEWHOM KOJIUPOBAHUH.

5.6 OuieHka MOMEX0yCTOHYMBOCTH PETeHEPATOpa C UCMOIB30BAHUEM T1a3-IHarPaMMEI.
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3.3 Tembl pacueTHBIX padoT

1. CkpembaupoBanue curaajioB B mugposbix BOCII.

Ipumep 3a0auu ons pacuéma:

1. Hudposoit motok B NRZ kome 000000001111111111 nmanmee ckpemOmupoBan M-
MOCJIEIOBATEIbHOCTHIO, TTOCTPOECHHOM Ha OCHOBe HpuMmHUTHBHOTO mnoisuHoma GF(31).
Hapucyiite cxemy ckpemOiepa u npuBeauTe Hu(poBOH MOTOK MOCIE CKPEeMOIMPOBAHUS.
[Touemy M-niocne10BaTeIbHOCTD HA3bIBAOT IICEBIOCIIYYallHBIM CUTHAJIOM?

2. CxpeMOnMMpoBaHHBIN bpeiim nudpoBoro MOTOKa nMeeT BHI:
01100101100101101101001010000111010110011. Ompenenuts uudpoBoit kox Ha
BBIXOZIE JecKkpemOiepa, MOCTPOEHOr0 Ha OCHOBE MpuMuTuUBHOrO mnoiuHoma GF(15).
Hapucyiite cxemy neckpembnepa. Uto oOmero mexmy M-MocieaoBaTeIbHOCTRIO U
OeypIM TITyMOM?

2. MopeaupoBanue padorsl anaiaorossix BOCII.

Ilpumep 3a0auu onsn pacuéma:

1. Tlepemaua ananoroBoro curHana no BOCII ocymectBiasercs mo SMF-OB ¢
HeCMeIIeHHON nucrepcuerd ammHoi L=90 kM. myTeM MOIyJSIIIUM WHTCHCHBHOCTH Ha
yacrore fp=2.5 I'T1t. B monoce gyacror Af=1000 MI'i. CBeTOYyBCTBUTEIBHBIM 3JIEMECHTOM
[TPOM siBisieTcst P-i-N auoj, paboTaromyid pU KOMHATHOM TeMIepaTrype ¢ KBaHTOBOM
3 PekTuBHOCTBIO N=0.9, TEMHOBBIM TOKOM It=2 HA ¥ Harpy>KCHHBIM Ha COIPOTHBIICHUE
R=1 MOm. MouHOCTh ONTUYECKOTO CUTHAJIA, TEHEPUPYEMOTO JIA3EPHBIM HCTOYHUKOM C
mpuHoi muHud u3nydenust Av =10 [T, na niounae Bonubsl A=1.15 mxm. paBHa 10 abwm.
VYpoenr mymoB wuHTeHcuBHOCTH JIJI ompepensiercs ko3dduumeHToOM RIN=10",
Koaddunuent myma npensaputensuoro ycunurens A-BOCII pasen 2. Onpenenuth
nuHamuueckuil nuamna3zon A-BOCII npu MUHUMaNIbHO JOMYCTUMOM YPOBHE OTHOIICHMS
curnan/mym paBHoM p=0ab., eciu kKo3(h(HULIMEHT OTpakeHHUsS ONTHYECKOr0 CHUTHAlla Ha
o6oux koHnax OB pasen 1 mpouenty. Kakoit Bua myma siBISieTCsl ONMpeNessIONINM B
cucreme? Kak uzmenurcs D ecnu nuHy TMHUM YMEHBIINUTh BABOE?

3. IlomexoycToi4nMBOCTH HU(POBBHIX JUHEHHBIX pereHepaTopoB.

Ipumep 3a0auu ons pacuéma:

1. Ludposoit curnan B popme NRZ — koma nepenaercs mo BOJIC co ckopocTsio B =10°
O6uT/c METoOoM MOAYNALMU Ha JuiMHe BoiHBI A=0.85 MkMm. ITocie mpeoOpazoBanuii B
JUHUU 3TOT uMnyiibe Ha Bxoqe [IPOM mpuoOperaet rayccoBy ¢hopMmy ¢ mapaMmeTpom o =
0,1. Ilomaras, uyto ckBo3Has AUYX IIPOM wumeer Buja “OpUNOIHATOrO KOCHUHYcCA”,
OLIEHUTH 9yBCTBUTENLHOCTH [IPOM juis KO3 uIMEenTa GUTOBBIX OMKUOOK P, =107,

cuuTas, 4To OCHOBHOU I1Y sBIsieTCS MHTErpUPYIOIIUM YCHIIMTENEM, B IEPBOM KacKajie
kotoporo wucmoib3yercs Si — ITITHI. CBeTodyBCTBUTEIBHBIM 3iieMeHTOM [IPOM
sBJsieTCsT  P-i1-N quoja, paboTaroluii NMpu KOMHATHOH TeMIlepaType ¢ KBaHTOBOI
s¢p¢pexrtuBHocteio 77 =0,8, TemHOBBIM TOKOM I, =10 ®A u HarpyxeHHBIM Ha
conpotuBienne R=1 MOwm. Ouenuts HOMuHaNBI 31neMeHTOB [IIIK, momaras, d4to
eMkocTb O/ u BxoxHoro kackazga I1Y pasna Sn®.

4. TlomexoycroiiunBoctb nuugposbix BOCII.

Ipumep 3a0auu ons pacuéma:

1. Jluneiinsiii STM-1 cuwrman (A=1.55 wmxmMm.) mepemaercs mo 3onHoBoM I[BOCII,
noctpoeHHoil Ha ocHoBe SMF-OB ¢ nyneBoil aucnepcuedt miamHoit 500 km. I'mas-
auarpaMma curHaiza Ha Beixoge [IPOM ¢ mpenBapuTenbHBIM — YCHUIIUTEIIEM,
BBITIOJTHEHHBIM Ha OCHOBE Si
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Ha ocuoBe Si — IITII, mnpuBenecHa Ha pwuc.l.
Cunras, yto ckBo3Has AUX ITTPOM H(f) umeer
BHJlT  «IPHUIIOAHATOTO  KOCHHYCa»,  OIICHHTH
ypOBEHb  KOXpUIMEHTa  OMMOOK  JaHHOMN
CHUCTEMBI.  YKaXHUT€  ypPOBCHb  IIOPOTOBOTO
HamnpspkeHUs (B OTHOCUTENBHBIX — €AMHUIIAX),
WWM M obecrieunBaroero MUHUMaIbHbIN ypoBeHb BER.

‘ VY nosnerBopsieT M yKa3aHHas BOCII

Puc.1. CYIIECTBYIOIIMM HOpMaM?

Hown

o

3.4 Tembl J1a00paTOPHBIX padoT

MopnenupoBanue MpoueccoB GopMUPOBaHUS TEPBUYHOTO IPYIIIOBOTO MOTOKA B IMIU(POBBIX
BOJIOKOHHO-ONITUYECKUX CUCTEMaX IepeIayu.

HccnenoBanue XxapaKTepUCTHUK JTa3epHBIX M008B Tl mudpoBeix BOCII.

HccnenoBanue akyCTOONTHYECKUX MOTYJISITOPOB ONTHYECKOTO U3ITyUCHHUS.

HccnenoBanre paboThl (OTONPHEMHOTO YCTPOMCTBA BOJOKOHHO-ONTHYECKOW CHCTEMBI
CBSI3U METOJIOM MaTeMaTUYeCKOr0 MOICITHPOBAHUSI.

Kongurypamust cetu Ha ocHoBe anmaparypsl LIBOJIT "Tpancnopr-8x30".

Hccnenosanue kodddunuenta ommbok B HBOJIT "Tpancrnopt-8x30".

3.5 3auér

IlepeyeHb BONPOCOB, BLIHOCHMBIX Ha 3a4eT (8 cemecTp):

ouhkwdE

©o

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.

23.
24.

Bunbr u knaccuduxarus [IBOCII.

Amnanoro-muppoBoe 1 mudpo-aHaIoroBoe Mpeodpa3oBaHue CHUTHAIIA.

Konexu UKM.

O06001IeHHAs CTPYKTYpHAs cXeMa ITU(POBBIX ONTHYCCKUX CUCTEM IMEepPEIadH.

[TonsiTrie tMGPOBOrO ONTUYECKOTO JIMHEHHOTO TPAKTA.

Ctpykrypa  MHGOPMAlMOHHOTO  OOOPYIAOBAaHMS  OKOHEYHOW  CTAaHUUHU LU(POBOro
ONTUYECKOTO JINHEHHOTO TPaKTa

Crpykrypa HH(OPMAMOHHOTO OOOpPYAOBaHUS MPOMEXKYTOYHOM CTaHIMM LU(POBOIrO
ONTUYECKOTO JINHEHHOTO TPaKTa.

CnocoObl MyJIbTUIIIIEKCUPOBAaHUS IUPPOBHIX TOTOKOB.

CHHXpPOHHOE  MYJIBTUIUIEKCHPOBAaHHME, IIOHATHE O BPEMEHHOM CJIIBUTE, CTPYKTypa
000py/10BaHUsI CHHXPOHHOT'O MYJIbTUILUIEKCUPOBAHHUSI.

ACHUHXPOHHOE MYJIBTHUIUIEKCUPOBAaHHUE, OJHO- M [BYCTOPOHHEE COIIACOBAHHE CKOPOCTEU
nepenayu 00beIUHAEMBIX TTOTOKOB.

CrpykTypa 000pyn0BaHMsI aCHHXPOHHOT'O MYJIbTUILIEKCUPOBAHUSI.

TexHonorus crnekTpanbHOro MyibTHILIEKcHpoBaHus (WDM)

WuTepdeiic ocHOBHOTO IM(PPOBOTro KaHala U €ro mapameTpsbl.

OcHoOBHBIE TapaMeTPhI CETEBBIX UHTEP(EICOB.

Kommuiekc mapameTpoB kadecTBa nepenauu. LleneBblie n SKCIUTyaTallMOHHbBIE HOPMBI.

OO0mue NpUHLOUNB OpraHU3alMd, METOJbl U BUIBl TEXHUYECKOTO OOCTY>KUBaHU S
[IBOCII.

OcHoBHbI€ TIOKa3aTeNn TexHuyeckoro oocnyxkuanus LIBOCII.

[Tpunuuns! npoextupoBanus LIBOCII.

Ouenka npoTsbkeHHOCTH ydacTka perpancianuu B [IBOCII npu orpaHndeHny 3aTyXaHHEM
Y TUCTIEPCUOHHBIMU NCKAKEHUSIMHU.

KorepeHTHbIE BOJIOKOHHO-ONITUYECKUE CUCTEMBI ITepeIayu.

Onrtuueckue korepeHTHeie DWDM cucrems! cBA3M.

[TpuHuMn paGoThl KOTEPEHTHBIX ONTHYECKUX NMPUEMHUKOB M MEPEeNaTUUKOB ¢ LU(POBOI
00paboTKOI CHUTHANIOB.

TpaHcrOpTHBIE CETH HOBOTO MOKOJIEHHUS.

[TpuHIMIBI TOCTPOEHUS POTOHHBIX TEIEKOMMYHUKALMOHHBIX CETEH.
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3.6 Tembl KYpCOBBIX IPOEKTOB

[IpoexTupoBaHue KaHAIOB U TPpakToB Ha obopynoBanuu BOCII CIIU.

ITpoextupoBanue BHyTpru3oH0Bo BOCII co cnekTpallbHbIM pa3/ieI€HUEM KaHAJIOB.
[IpoektupoBanue wmaructpaabHoii BOCII Ha ocHoBe Ttexnoimoruu CWDM, DWDM,
HWDM.

[IpoekTupoBaHuEe MyJbTUCEPBUCHON ONTHYECKOM CETH NEpelauyd Ha OCHOBE TEXHOJIOTHUU
GEPON.

3.7 JKk3amMeHallHOHHbIE BONPOCHI

IlepeyeHb BOMPOCOB, BLIHOCUMBIX Ha 3Kk3aMeH (9 cemecTp):

N

o

©ooNo

14.

15.
16.
17.
18.
19.

20.

21.
22.

23.

24,
25.

Hepapxudeckuil MPUHIMIT TOCTPOCHUS HUPPOBBIX CUCTEM NEpEAaYH.

[Tnesnoxponnslie uppossie nepapxuu (I1LI1), nx ocobeHHOCTH.

Cunxponnas uudposas wuepapxus (CLHW), npuHIMOB GOPMHUPOBAHUS TPAHCIOPTHBIX
ctpykryp CLU, Tononoruu cetu CLI u cxembl pe3epBUpOBaHUs TPAHCIOPTHBIX TOTOKOB.
Bunel cunxponuszanuu B [IBOCII. TpebGoBaHust K cuctemMaMm CHHXPOHHU3ALUH.

TakToBass CUHXpOHHU3aIMs, padoTa BbLIETUTENS TakToBOM wactoThl (BTY), da3oBsie
(IIyKTyarmu BBIIEIEHHOTO CHHXPOCHTHAJA, CIOCOOBI yiydmenus napamerpos BTY.
[{uknoBast ¥ CBEpXUUKIOBAs] CHHXPOHU3ALIUS.

Cucrema takToBOM cuHXpoHu3auuu CLI.

Crpyxtypa u ¢pynkuuu cucremsl ynpasierus LIBOCII.

OCOoOEHHOCTH Tepeadyd CUTHAJIOB DJICKTPOCBSI3U IO ONTHYECKUM JIMHEWHBIM TpPaKTaM,
METOAbl MOAYJISILIUUA U JEMOAYIISIIUU ONTHYECKON HECYIEH.

. Ctpyktypa 1u(poBbIX BOJIOKOHHO-ONTHYECKHUX JUHEHHBIX TpakToB (LIBOJIT).
11.
12.
13.

OCHOBHBIE KOMIIOHEHTBI BOJIOKOHHO-ONTHYECKUX JINHEHHBIX TPAKTOB U UX XapaKTEPUCTHUKHU.
Caerouznyyatomnue quojipl. x xapaktepuctuku u oonacts npumenenus B BOCII.
®oronerexropsl BOCII. KoHCcTpyKIus, IPUHLIUIIBI JEACTBUSA U XapAKTEPUCTUKN
(hOTOIETEKTOPOB.

OntuMu3zanus npueMa B UQPPOBBIX ONTUYECKUX NMpHUeMHUKax. CTpyKTypHas cxema
ONTUMAJIBLHOTO MPUEMHHKA MPU TayCCOBBIX LIyMax.

CxeMbl BKJIIOUEHHS U CTa0MIIM3alus pexxuMma 11/ sazepos. [Ipumepst ni/m azepos B BOCIL.
OAHOBOJIOKOHHBIE U JIBYXBOJIOKOHHBIE CXEMbI OPraHU3alluH JIMHEHHBIX TPAKTOB.

JIuneiinsle koxapl [IBOJIT u ux napameTpsl.

[Tomexn n uckaxxerus B [IBOJIT.

[TpuHuunsl pereHepanuu LUGPOBBIX  ONTHYECKUX  CUTHANOB. IloMexoycTOHYMBOCTb
pereHepaTopos.

Perpancnsatopel u pereneparopel B BOCII. Knaccudukanuss peTpaHCcIsTOpoB M UX
CTPYKTYpPHBIE CXEMBI.

Ontuyeckue ycunurenu. CxeMsl BKIIOUeHH U knaccudukanus OVY.

[TonynpoBOIHUKOBBIE ONTUYECKHE YCUINTENH, KOA(Q(ULIUEHT YCUIICHUS U €T0
HEPAaBHOMEPHOCTb.

MHoOrokaHanbHble  BOJOKOHHO-ONTUYECKHE JIMHEHWHBIE TPAaKThl CO  CHEKTPAJIbHBIM
paszieneHueM.

Amnmnaparypa [T u CLUU u ee pyHK1IMOHAIbHBIE MOAYIIH.
Arnmnaparypa BOJIOKOHHO-ONTHYECKUX CHUCTEM IEPENay CO CIEKTPAIBHBIM PA3ACICHUEM U
ee QyHKIMOHAIbHbIE MOTYJIH.
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4 MeToauyeckue MATEPHAJIbI

st obecnieueHus mporecca 00ydeHUs U pelieHus 3a1a4 00yUeHUs UCTIONIB3YIOTCS CIICIYIONTNE
MaTepUaIbI:

— METOJUYECKHEe MaTepHalibl, ONpEACISAIOUe MPOLEeypbl OICHUBAHUS 3HAHUM, YMEHMIA,
HABBIKOB U (WMJIM) OMbBITA JEATEIBHOCTH, XapaKTePU3YIOIIMX 3Tanbl (OPMUPOBAHUS KOMIIETCHIIHA,
corjacHo 1. 12 pabouel mporpaMMel.

4.1. OcHoBHas1 JIUTepaTypa

1. CxmsipoB O.K. BOJOKOHHO-ONTHYECKHME CETH U CHCTEMblI CBSI3M [DJIEKTPOHHBIA pecypc]| :
yueObHoe mocobue. — DnektpoH. mad. — CII6.: Jlans, 2010. — 266 c. — Pexxum pocryna:
http://e.lanbook.com/books/element.php?pll_id=682

2. IlpoexTupoBaHue U TEXHUYECKAs IKCILTyaTalusl HU(PPOBBIX TEIEKOMMYHHUKAIMOHHBIX CUCTEM U
cereii yuebHoe mocobme ans By3oB / E.b. AnekceeB [u np.]; pen.: B. H. TI'opamenko,
M. C. Tepenkuii. — 2-¢ usn., ucnp. — M.: l'opsiuas nunus — Tenexom, 2012 — 392 c. (Hanuyue B
oubmoreke TYCVYP - 10).

4.2. JlonosiHuTEIbHAS JIUTEPATypa

1. Topauenko B.H., Tepeuxuit M.C. MHorokaHajgbHble TEIEKOMMYHHKAIIMOHHBIE CHUCTEMBI.
VYuebnuk st By30B. — M.: ['opsiuast iunwust, 2005. - 416 ¢. (nanuuue B 6ubnuoreke TYCYP - 80)

2. UudpoBeie u aHaJIOrOBbIE CHUCTEMBI Ieperadn: YueOHMK Uit By3oB / B.M. lBanos,
B.H. lN'opauenko, I'.H. TlonoB u ap. Pen. B.. MBanoBa. — M.: I'opsiuas munus, 2003. - 231 c.
(nanmnumne B 6ubimorexke TYCYP - 47)

3. Bomnoxonno-ontuyeckue cuctemsl cBsizu: [lep. ¢ anrn./ P. ®puman ; pen. nep. H. H. Cnenos. -
3-e u3n., jor. - M.: Texunochepa, 2006. - 495 c. (manuune B oudauorexke TYCYP - 14)

4. 3acnaBckuii K.E. BonoKOHHO-ONITHYECKHE CHCTEMBI IIEPEaul CO CIIEKTPATbHBIM YINIOTHEHHEM:
Yuebnoe mocobue mist By3oB. - HoocuOupck: Cubl'YTHU, 2005. — 136 c. (nanuuue B
oubmuoteke TYCVYP - 20)

5. OCHOBBI TMOCTPOEHUS TEIEKOMMYHHMKAIIMOHHBIX CHUCTEM M ceTeil: Y4yeOHMK i By30B/
B.B. Kpyxmanes, B.H. I'opauenko n np. Pen. B.H. I'opanenko, B.B. Kpyxmanea. — M.:
Topsiuas munus, 2004. — 510 c. (Hanuune B oudanoreke TYCVYP - 6)

6. CnenoB H.H. CoBpemeHHbIE TE€XHOJIOTMU LU(POBBIX ONTOBOJIOKOHHBIX cereil cBsa3u (ATM,
PDH, SDH, SONET u WDM. - M.: Paauo u cBs3p, 2003. - 468 c.: (Hanuuue B OuOIMOTEKE
TYCVYP - 40).

7. JosonwsnoB E. A., llapanrosuu C. H., Mupropoa B. I'. u Kysnenos B. B. Mynbtumiekcoptnoe
U YCWINTENbHOE 000pYA0BaHNE MHOTOBOJHOBBIX ONTHUYECKUX CHCTEM Nepeaadn [DIeKTpOHHbIN
pecypc]: yuebHoe mocobme- Tomck: TYCVYP, 2012. — 156 c. Pexum nocryma:
http://edu.tusur.ru/training/publications/739

4.3. YueOHO-MeTOAMYeCKHE TOCOOUSI M TPOrPaMMHoOe obecrieyeHue

1. TlpoexkTHpoBaHHE ONTUYECKUX LUPPOBBIX TEICKOMMYHHUKALIMOHHBIX CHUCTEM: [DJIEKTPOHHBIH
pecype] ydueOHO-MeToanuecKoe mocoodue mo KypcoBoMy mpoektupoBanuto / Koxanenko A.I1.,
Hlapanrosuu C.H. / Ilox pen. C.H. llapanrosuua — Tomck: M3a-Bo ToM. roc. yH-Ta cucteM
YOpaBI€HUS W PAJAHOIIEKTPOHMKH, 2016. - 120 c. Pexnm  nmocryma:
http://edu.tusur.ru/training/publications/745

2. Onruueckne UGPOBBIE TEICKOMMYHHKAITMOHHBIE CHCTEMBI: [DJIEKTPOHHBIA pecypc] ydeOHo-
METOAMYECKOE MTOCOOHE MO MPAKTUUECKUM 3aHATHAM M CaMOCTOSTeIbHON padore // KoxaHeHKO
A.Il., Ilapanrosuu C.H. / Ilox pen. C.H. lllapanrosuya — Tomck: U3n-Bo Tom. roc. yH-Ta
CUCTEM  yIpaBleHUs U  paguodnekrponuku, 2016.— 79 c¢. Pexum  gocryma:
http://edu.tusur.ru/training/publications/744
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http://e.lanbook.com/books/element.php?pl1_id=682
http://edu.tusur.ru/humans/8
http://edu.tusur.ru/humans/78
http://edu.tusur.ru/humans/916
http://edu.tusur.ru/humans/917
http://edu.tusur.ru/training/publications/739

3. Kondurypaumss cetn Ha ocHoBe ammaparypsl [IBOJIT "Tpancmopt-8x30": [DnekTpoHHBII
pecypc] pyKOBOJCTBO K J1abopaTOopHOU paboTe ansi cTyaeHToB crenuainbHocty 210401 / A. TL
Koxanenko, C. H. IllapanroBuu Tomck: TYCVYP, 2011. - 20 c. Pexum pocrtyna:
http://edu.tusur.ru/training/publications/82

4. Uccnenoanue kodpdunmenta ommobok B [IBOJIT "Tpancropt-8x30": [DaexkTpoHHBINH pecypc]
PYKOBOJICTBO K JabopaTopHoil pabore ans cryneHToB crnenuanbHoctd 210401 - Ousuka u
texHuka onrtuueckoi csizu / E. C. Uepkamun, A. I1. Koxanenko, C. H. [llapanroBuu - ToMmck :
TYCVYP, 2011. - 22 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/80

CornacoeaHa Ha noprane Ne 9482


http://edu.tusur.ru/training/publications/80

