MMHUCTEPCTBO OFPA3OBAHUS U HAYKU POCCUMCKOM ®EJIEPALIMNA
denepanpHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEILHOE YUPEKICHNE

BBICITIIETO 00pa3oBaHUs

«TOMCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM VIIPABJIEHUSA U
PAIMODJIEKTPOHUKN» (TYCVYP)

YTBEPX]JIAIO
[TpopekTop no y4eOHOI paboTe
ILE. Tposin
«_» 2017 r.

PABOYA S TIPOTPAMMA YUYEBHOU JUCIUTIIMHBI
«OIITUYECKUE HHUDPOBBIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEMbI»

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM NporpamMmmbl: bakanaBpuar

Hanpasienue noaroroBku: 11.03.02 MHbHOKOMMYHUKAITMOHHBIC TEXHOJOTUH U CUCTEMBI CBS3H

Ipoduan: OnTryueckre CUCTEMbI U _CETH CBS3U

dopma o0yueHusi: 3a04Has

dakyJbTer: PanoTeXHUYECKU

Kadgeapa: CBepxBbICOKOYaCTOTHON U KBaHTOBOM pagnoTexHuku (CBY u KP)

Kype: 4,5 CemecTtp: 8,9
VY4eOnblii mnan Habopa 2016 roxa v mocneAyroIUX JET

Pacnipenencenue pabouero BpeMeHH:

— ~ %) <t ) © ~ ) o 9 3
. g|lE|EBE | B |E|EBE | B |E|EB | 2 3]
Ne Buns! yueGHOI paboThI 3 3 3 ) ) 3 3 3 3 5 5 =
= = = = = = = = = g R =
o o o (] (] o o o (] 5]
O | |o | |o | |o |o |o |8 5
Lo | Jlexuus 10 |12 22 | gacos
2. | Ipakruueckas paGora 4 14 18 | wacos
3. | JlaGoparopuas pa6ora 16 16 | gacoB
4. | Kypcosas pabora / Kypcosoe 6 6 4acoB
POEKTHPOBAHHE
5. | Beero ayauTopHBIX 3aHATHI 14 | 48 62 | ugacos
6. | Camocrostensnas paGora 130 | 155 285 | uacos
7. | Beero (6e3 sx3amena) 144 | 203 347 | vacos
8 IMoaroToBKa u cjaya SK3aMeHa 13 13 | gacos
9. 144 | 216 360 | gacom
10. OO0m1ast TpPyA0EMKOCTh 0 [3E
3auet: 9 cemectp KypcoBoe npoektrpoBanue: 9 cemectp Dk3ameH: 9 cemectp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

Jluer corsacoBanui

PabGouass mporpamma cocraBieHa c¢ yderoM TpeboBanuii dDenepanbHOoro I['ocymapcTBEHHOTO
oOpa3oBaTtensHOr0 craHaapra Beiciero ooOpaszoBanus (OI'OC BO) mo HampaBlIeHHIO MOATOTOBKHU
11.03.02 "MH()OKOMMYHHUKAITMOHHBIC TEXHOJOTUM W CHUCTEMBbI CBs3u (ypoBeHb OakajnaBpuara)",
yrBepkaeHHoro Ilpukazom MunoOpuayku Poccum 06 mapra 2015 r. Nel74, paccmorpena 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.)

PabGouas mporpamma cornacoBaHa ¢ ¢akylbTeToM, Npoduiupyromeii, obecreunBaromel 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. xadenpsr CBY u KP A.E. Mannens
(MecTo paboThI, 3aHUMaeMasi IOJKHOCTD) (moanuce) (®.1.0.)
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1. IEJM M 3AJTAYA TACHUTLIAHBI:

Lesblo mpenoiaBaHusl TUCIHUILIHMHBI SBISETCS U3yUeHHE MPOLECCOB (OPMHUPOBAHUS, TIEpEIaUH
1 00paOOTKU CUTHAJIOB, IPOUCXOISIINX B ONTHYECKUX U(POBBIX TEIEKOMMYHUKALIMOHHBIX CHCTEMAX.
Kpowme Toro, enpio npernoaaBaHusi IUCLUUIUIMHBI SBIISIETCS 03HAKOMIIEHUE C POCCUMCKUMU U
MEXIYHapOAHBIMU CTaHJIAPTaMU B 00JIACTH ONTHYECKUX TEIEKOMMYHHKAIIUHN U MEPCIEKTUBAMU UX
pa3BUTHS.

3auaann InperioaaBanus NUCHHUIIIMHBI ABJISTFOTCS:

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

— H3y4YCHHE OpTaHu3aluH MU(PPOBBIX BOJIOKOHHO-ONTHYECKHX JTUHEHHBIX TpakToB (LIBOJIT) u
ONTUYECKUX TPAHCIIOPTHBIX CETEH,

— H3Yy4YEHHE METOJOB pacyeTa NmapaMeTpoB KaHAJIOB M TpakToB, opraHuzoBaHHbIX B [IBOCII, a
TaK)Ke BOIPOCOB UX TEXHUUECKOM SKCIUTyaTallud U IPOEKTUPOBAHUS.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII:

Huctummua «Ontuueckue 1udpoBble TelekoMMyHUKannoHHble cucteMbl» (b1.B.O.12)
OTHOCHTCSI K BApUATUBHOM 4acTH MPO(EeCCHOHAIBHOTO KA 00s13aTSIBHBIX JUCIIUILTNH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Tpornecc n3yueHust TUCIUTUTMHBI HAIIPaBJIeH Ha (POPMUPOBAHHE CIIEIYIONINX KOMITETCHIIUNA:

— YMEeHHMeM coOMpaTh U aHAJIM3UPOBATh MH(MOPMALUIO Ui (POPMUPOBAHMS UCXOAHBIX JaHHBIX IS
HPOCKTHPOBAHUS CPEIICTB M CeTeil CBsi3u U ux 31emenToB (I1K-8);

— YMEHHMEM IPOBOAUTH PACUETHI IO MPOEKTY CETEH, COOPYKEHUN U CPEeICTB MH(POKOMMYHHUKAIIUM
B COOTBETCTBMM C TEXHUYECKMM 33JaHUEM C HCIIOJIIB30BAHUEM KaK CTaHIApTHBIX METOJOB,
IIPUEMOB M CPEICTB aBTOMATHU3ALMM IPOEKTUPOBAHHUA, TAK U CAMOCTOSITEIBHO CO3aBacMbIX
opurnHanbHbIX (I1K-9).

B pesynbrare uzyueHuss AMCLUIIINHBI CTYIEHT JOJIKEH:
3HATh.

— NPUHLMOBI TOCTPOEHHMS U (PYHKIIMOHMPOBAHMS OCHOBHBIX Y3JI0B OKOHEYHOH M JIMHEHHOM
annapaTypbl ONTHYECKMX LHU(POBBIX TEIEKOMMYHHKALIMOHHBIX CHCTEM Iepellaud, a TaKxke
TEXHOJIOTUU MYJIbTUILIEKCUPOBaHUsL, ucnonb3dyemsle B LIBOCII;

— BHJBI CIIEHUATU3UPOBAHHON U3MEPUTEILHON annaparypsl;

— oOTpacieBble CTaHAAPTHI CBs3U 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 MCXOIHbBIE JaHHbE M KBAIM(HUIMPOBAHHO MPOBOAUTH PACUETHI
Hanbosiee BaKHBIX apaMeTpoB IIU(PPOBBIX BOJIOKOHHO-ONTHYECKUX JTMHEHHBIX TPAKTOB;

— TEOPETUYECKH U SKCIEPUMEHTAIBHO OLIEHUBATh KayecTBO Nepesadyn MH(popMauu mno nuuppoBeIM
BOJIOKOHHO-ONTUYECKUM JIMHENHBIM TPAKTaM;

BJIA/IETh:

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

— TOTOBHOCTBIO K CO3[aHMIO YCIOBHUH JJs1 Pa3BUTHS POCCUHCKOW HH(PPACTPYKTYphI CBS3H,
oOecreyeHns ee UHTErpaluu ¢ MEXIYHAPOJAHBIMU CETSAMHU CBSI3U; TOTOBHOCTBIO CO/ICHCTBOBATh
BHEJIPEHUIO NEPCIIEKTUBHBIX TEXHOJIOTHNA U CTaHAPTOB;
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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
8 cemectp 9 cemectp

AynutopHbIe 3aHATHUS (BCETO) 62 14 48
Jlexuuu 22 10 12
[IpakTrueckue 3aHITHS 18 4 14
JlaboparopHbie 3aHATHS 16 16
Kypcosas pabora / KypcoBoe nmpoekTupoBaHue 6 6

CamocrostenpHas paboTa (BCero) 285 130 155
Bcero (0e3 ax3amena) 347 144 203
IToaroroBka u ciada dK3aMeHa 13 13
OO01mast TpyI0eMKOCTh Jac 360 144 216
3auernsle Ennannbl TpynoemMkocTn 10.0 4.0 | 6.0

5. COAEP KXAHUE NJUCIHUIIJINHBI
5.1. Pa3zgenbl AMCHUIIJINH M BUABI 3aHATHI
Pazaenbl AMCHMIUIMHBI U BUJBI 3aHATUH TPUBEACHBI B Ta0OuIEe S.1.

Taomuma 5.1 — Pa3gens! TUCIMIUINHEBI U BUABI 3aHATHI

& g —
Ne E é E E E % &) % % 5 g dopmupyemble
- HaumenoBanue pazjena AUCHUILIMHBI Z L% % CE E § § 5 = é 2 KOMIIETEHLINH
= = 8 =8 Ev § 5 5@ (OK, IIK)
8 cemecTp
1. | Crpykrypa U(PPOBBIX ONTHYECKUX | 20 22 K-8, ITK-9
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM Iepeiaun
2. | TexHOJOTMH MYJIbTUILIEKCHPOBAHUS 2 2 40 44 | TIK-8, T1K-9
3. | IIne3noxpoHHBIE U CHHXPOHHBIE LIM(PPOBBHIE 3 5 30 35 K-8, ITK-9
nepapxuu
4. | CucteMbl CHHXPOHHM3ALIUHU U yIIPABJICHUS 3 40 43 | TIK-8, T1K-9
Bcero B 8 cemectpe 10 4 130 | 144
9 cemecTp
5. | LudpoBble BOJOKOHHO-ONTHYECKUE JIMHEWHbBIE 3 4 30 37 K-8, ITK-9
TPAKTBI
6. | Amnaparypa U(pPOBBIX ONTHYECKAX | 4 30 33 K-8, ITK-9
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM Iepefadn
7. | UaTtepdeiicki W HOPMHUpPOBAaHHE  OCHOBHBIX 2 8 4 30 44 IK-8, T1K-9
IIapaMeTpoB KauyecTBa Iepeadn
8. | OcHOBBI ~ TEXHMYECKOH  OSKCIUlyaTalud | 2 8 6 6 30 50 IK-8, T1K-9
IIPOEKTUPOBAHUS
9. | IlepcniekTHBBI pa3BUTHL ONTHYECKUX | 35 37 K-8, ITK-9
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM
Bcero B 9 cemectpe 12 16 14 6 155 | 203
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 cOMIIeTe

(qac.)
HIMU
8 cemecTp 10 wac.

1. | Crpykrypa Beenmenne. Bumst u  kmaccupumkamus IBOCII.  Amanoro- K-8,
UPPOBBIX muppoBoe © [UPPO-aHATIOTOBOE IPEOOpa3OBaHUS CHUTHAINA. IK-9
OTITHYECKUX Komexkm UMKM. OOGoOmieHHass CTPyKTypHas cxeMa NOu(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/BHUTE, CTPYKTYpa o0opynoBaHus CHUHXPOHHOT'O

MYJIBTUITICKCUPOBAHUSA. ACHHXPOHHOE MYJBTHUILNICKCHPOBAHNUE, 4
OJHO- ¥ JBYCTOPOHHEEC COIJIACOBAHHE CKOPOCTEH Tepenadn
00BEANHICMBIX MIOTOKOB. CrpykTypa 00opynoBaHus
ACHHXPOHHOTO MYJIbTUIIEKCHPOBAHHS. Texunonorus
CHEKTPaILHOTO MyJbTHILIeKcHpoBaHws (WDM).

3. | [Ine3noxpoHHBIE U Wepapxudeckuii TPUHIMI TMOCTPOCHUA NUQPPOBBIX CHCTEM K-8,
CHHXPOHHEIC nepenadn. [Inesmoxponusle 1udpossie umepapxun ([THN), ux IK-9
muQpoBeie nepapxuu. | ocobeHHocTn. CuHXpoHHass 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 BbiAeauTedsT TakToBOoW yactorel (BTY), ¢a3oBbie I1K-9
yIpaBIeHUs ¢duykTyanuu BBIJICTICHHOTO CHHXpPOCHT'HaJIa, CIIOCOOBI

ynyuiieHuss napametpoB BTY. LuknoBas U CcBEpXIMKIOBas 2
cuHxpoHuzanus. Cucrema TakToBoM cuHxpoHuzanuu CLU.
Crpyktypa cucTeMbl  ynpaBieHus. @DYHKIMH  CHCTEMbI
yTIPaBIICHUSL.

9 cemecTp 12 qac

5. | Ludpossle OcobeHHOCTH TIepesayyl CUTHAJIOB 3JIEKTPOCBSI3H 110 ONTHYECKUM K-8,
BOJIOKOHHO- JMHEHHBIM TpaKTaM, METOJbl MOIYISALMH | JAEMOAYJSILHUN IK-9
ONITHYECKHE ontuyecko Hecymed. CrTpykTypa UIHQPOBBIX BOJIOKOHHO-

JIMHEMHBIE TPAKThI ontuueckux  JguHEHHBIX  TpakToB  (LUBOJIT).  OcHoBHBIE
KOMITOHEHTHI BOJIOKOHHO-ONTHYECKHUX JIMHEHHBIX TPAKTOB U HX
xapakTepuCTUKH. ONHOBOJIOKOHHBIE U JBYXBOJOKOHHBIE CXEMBI 5
OpraHm3aly JUHEWHbIX TpakToB. JIluneinnsle xonpl LIBOJIT u
olleHKa ux napameTpoB. [lomexu M HCKaKeHUS B JHMHEHUHBIX
TpakTax. [IpyUHIMIBI pereHepayu UUPPOBBIX ONTHYECKHX
CHUTHAQJIOB W OIEHKa IIOMEXOYCTOHYMBOCTH PETEHEPATOPOB.
MHoOroKaHaJIbHbIE BOJIOKOHHO-ONTHYECKHE JIMHEHHBIC TPAKTHI CO
CIIEKTPAJIEHBIM pa3/IelICHHEM.

6. | Ammapatypa Amnmaparypa IIHWM wu CHU. OyHKOUMOHAIbHBIE MOMYJIH K-8,
I (pOBBIX anmapaTypsl: MyJbTHUILIEKCOPBI, PereHepaTopbl, KOMMYTAaTOPBI 1 IK-9
ONTUYECKUX Jp. Anmaparypa BOJOKOHHO-ONTHYECKMX CHCTEM MEpefadd co
TEJIEKOMMYHHUKAIMOH | crekTpanbHeM paszaeneHueM (BOCII-CP) u eé ¢pyHKumoHaIbHBIE 2
HBIX CHCTEM | MOIYJH: TPAaHCHOHAEPH, ONTHYECKHE MYIbTHUIUIEKCOPHI U
nepeayn JeMYJIbTUILIEKCOPHI, MYJIBTHIIIEKCOPEI BBO/1a/BBIBO/IA,

YCHUIIUTENH U JIp.

7. | NaTepoeiice u | Uarepdeiic OLIK m ero mapamerpsl. OCHOBHBIE IapaMeTpEHI K-8,
HOPMHUPOBAHUE ceTeBbIX wMHTepdeiicoB. Komiulekc mapameTrpoB KadecTBa IK-9
OCHOBHBIX nepenaqn. L{eneBbie 1 SKCIITyaTallMOHHBIE HOPMEIL. 2
napaMeTpoB KauecTBa
nepenadu

8. | OcHoBBI OOmue NpUHIUIBI OPraHU3aMH, METO/IbI U BH/Ibl TEXHHYECKOTO 2 K-8,
TEXHUYECKOI o0cnyxuBanusl. OCHOBHbBIE OKa3aTeIH TEXHUYECKOTO 00CITyXH- I1K-9
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SKCIUTyaTaI[ul n | Baaws. [Ipunmunsr npoektupoBanus [[BOCII. Omenka mpoTs-

MIPOEKTHPOBAHHUS KEHHOCTH y4acTKa PETPAHCILAIHNH [IPH OTPAHUICHNH 3aTyXaHHEM
1 IACTICPCHOHHBIMH HCKaXCHHUIMH.
9. | IlepcreKTHBBI KorepeHnTHble  BOJOKOHHO-ONTHYECKUE CHCTEMBI Iepeaayu. I1K-8,
pa3BUTHUS IToHsiTHE O TPAHCHIOPTHBIX CETSIX HOBOTO MOKOJIEHUs. [IpuHIUIBI I1K-9
ONTUYECKUX mocTpocHuss  (QOTOHHBIX  TEICKOMMYHHKAIIMOHHBIX  CETCH. 4

TCJIICKOMMYHHUKAlIlMOH IloHsITHE O COMMTOHHBIX BOJJOKOHHO-ONTUUYECKUX JTUHHUSIX.
HBIX CUCTCM

5.3. Pa3menbl OMCHUIUIMHBI M MEKIMCHUIUIMHAPHBIE CBS3HM ¢ O0ecneYrBAKIIMMU
(mpeabIAyIUMHK) U 00ecniedYuBaeMbIMH (ITOCTEAYIOMIMMHU) JUCHUNIIMHAMUA

Pazaenbl TuCIUIITMHBI 1 MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICUNBAIONTUMH (TIPEIBIAYIIIMHU) U
o0ecrneunBaeMbIMU (ITOCICYIOIIUMHI ) TUCIUTIMHAMH MTPEICTaB-JICHBI B TabmuIe 5.3.

Tabnuna 5.3 - Pa3nensl IUCIUILTMHBI M MEXXIUCIMIUIMHAPHBIC CBSI3H

Ne HanMmenoBanne o0eceYnBarOImnX Ne pa3zenoB maHHOW AUCIUILTUMHEI U3 Ta0.5.1, IS KOTOPBIX
/11 (mpenpinynmx) u 00eCIeYNBaACMBIX HE00X0IUMO U3ydeHHE 00eCIeUHBAOIIUX (TIPEIBITYINX) U
(TocnenyromuX) AUCIUTLTHH obecreunBaeMbIX (MOCAEAYIOMNX) TUCIUILTUH
1 1 2] 3 ] 4 [5]6 ] 7 | 8] 9

Hpe)IIlIeCTBleIIIl/Ie JUCHUIIINHBI

1 OHTO3HCKTpOHHbIS Y KBaHTOBBIC + + + + + +
IpUOOPHI U yCTPOHCTBA

2 | OnTHyeckue HaNpaBJISIOLIUE CPEJIbI + + + +

3 | CxeMOTeXHHUKA ONTHYECKUX MTPUEMHBIX + +
YCTPOHCTB

4 | IlpoexTHpoBaHHE, CTPOUTEILCTBO U + + +
skcruryatarust BOJIC

5 MeTponorust B ONTHYECKHUX + +
TEJICKOMMYHHKALIMOHHBIX CUCTEMAax

6 | CtpykTypupoBaHHbIE KaOeIbHbIC + + +
CHCTEMBI

IMocseaymomnue TUCHUINIHHBI

1 | MHOTOBOJHOBBIE ONTHYECKHE CHCTEMEI + + +

CBSI3H

5.4. CooTBeTcTBHE KOMIIETEeHINH, (POPMUPYEMBbIX IPH U3yYeHHUH JUCHUIINHBI, U BU/I0OB
3aHATUH

CooTBeTcTBHE KOMIETEHIMH, (OpMUPYEMBbIX NMPH M3YyYEHUH IUCLUUIUIMHBL, U BHUJOB 3aHATUH
IpesicTaBiIeHo B Tabuie 5.4

Tabmuuna 5.4 — CooTBeTcTBUE KOMIETEHUMH M BUAOB 3aHATHH, (QOpPMUPYEMBIX MNpU H3YyYEHUU
JUCIUITNHBI
Ilepeuens Bungp! 3ansThit @®opMbI KOHTPOJIS 110 BCEM BUAAM 3aHITHH

KOMIIETEHITHH JI Jlab IIp KP/KIT | CPC

Koncmekr. OT4er o npakTH4ecKoi u 1abopaTopHOH
pabote. 3ammra KII. Dx3amen

Koncmekr. Otder o mpaktudeckoit padore. 3ammura

KII. Dx3amen

JI — nexnus, IIp — npakTueckue u ceMuHapckue 3anstus, JIab — maboparopusie padotsl, KP/KIT —

KypcoBast pabora/mpoekt, CPC — camocTosiTensHas paboTa CTyAeHTa

K-8 + + + + +

IK-9 + + + +

6. IHTEPAKTUBHBIE METO[bl U OPMbl OPFrAHU3ALIUN OBYYEHUA
He npenycmotpeno PYII

7. JABOPATOPHBIN ITIPAKTUKYM

Copneprxanue 1a00paTOpHBIX pabOT NpHuBeeHo B Tabnuue 7.1.
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Tabmuma 7.1 — Coneprkanue 1a00paTOPHBIX padboT

No | No paznema HaunmenoBanue nabopatopHbix paboT Tpymo- | OK, IIK
JTUCIUILINH €MKOCTb
bI
9 cemecTp 16 gac
1 7,8 Kondurypanus ceru Ha ocHoBe armnapartypst LIBOJIT 8 [K-8,
"Tpancnopt-8x30" [K-9
2 7,8 HUccnenoBanue xoaddumpenta ommbdbok B LIBOJIT 8
"Tpancnopt-8x30"

8. MPAKTUYECKHUE 3AHATHUSA (CEMHUHAPBI)
Copepxanue npakTudeckux paboT npuseneHo B Tadbmuie 8.1.

Tabmuma 8.1 — Conepxkanue MpakTHYECKUX padboT

Ne Pazpen TemaTuka NpakTUYECKUX 3aHATHI Tpyno- Komre-
TUCITUTUTAHBI (U3 €MKOCTH terimn OK,
tabm. 5.1) T1K
8 cemecTp 4 gac.
1 5 Kommuposarue 8 BOCII 4 I1K-8, I1K-9
9 cemecTp 14 gac.
2 6 Pacuer akycroontudeckoro GpuiabTpa UL CETH CO 4 IK-8, T1K-9
CIEKTPAIbHBIM YINIOTHEHHUEM
Pacuer mrymMOBBIX IapaMeTPOB U IOPOTa YyBCTBUTEIBHOCTH IK-8, TIK-9
3 7 (hoTONPUEMHBIX YCTPOUCTB Ha pin- (HOTOIUOAAX U JTABUHHBIX 6
dhoroamnonmax [IBOCIIT
Pacuer BeposTHOCTEH 1 K03 DUIIEHTA OIHOOK B IK-8, T1K-9
4 8 pereHepaTope IJIs ClIydaeB HOPMaJIbHBIX, TyaCCOBCKUX U 4
YCIOBHO-ITYaCCOHOBCKUX IIYMOB.

9. CAMOCTOSTEJIbBHAS PABOTA

Buner camocTosiTensHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMble KOMITETEHITUH MTPEICTaBICHbI
B TaOmuite 9.1.
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Tabnuma 9.1 — Buabsl camocTosTeIbHON pabOThI, TPYA0EMKOCTh U (POPMHUPYEMbIE KOMIETEHITUN

Ne Pasnenst Tematrka caMoCTOSITEIBHON pabOThI Tpyno- Kommne- dopma
1/ | JUCHUIUIMHBI E€MKOCTh | TCHIHH KOHTPOJIS
I n3 Tabm. 5.1 OK,
ITK
8 cemecTp 130 vac.
1. 1,2 [IpopaboTka TeopeTHUECKOTO MaTepraa. 26 K-8, Omnpoc Ha
TeMbI KOHTPOJIBHBIX PadOT: IK-9 3aHATHAX
1. CtpykTypa nn(poBbIX 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 yCcTpoiCTB IUCKPETU3U3ALIMHU, aHAJIOTO- 3auger.
IUQGPOBOTO M IU(PPO-aHATIOTOBOTO
npeoOpa3oBanus curaaios B LICIT
1. 2,345 [IpopaboTka TeopeTHUECKOTO MaTeprala. 22 K-8, Koncnekr
TeMbI KOHTPOJIBHBIX PadOT: IK-9 CaMOIIOATOTOBK
1. IIpyHIMITBI BpEMEHHOT'O IPYIIO00pa30BaHUSL. u. KonrponsHas
2. Cuctembl cuaxponuzanuu [IBOCIT pabora.
OK3aMeH.
2. 2,345 [ToaroToBKa K MPaKTUYECKUM 3aHSITHSIM. 22 I1K-8, PacuetHrle
TeMbl pacueTHBIX 3a0aHUMN: IK-9 3a1aHMs.
1. JIunetinbie xoael [IBOJIT u onenka ux DK3aMeH.
apaMeTpoB
3. 5,6,7,8 KypcoBoe npoektupoBaHue: 36 [1K-8, 3ammra
5 pazgen - 10 yac., 6 paznen -10 gac., I1K-9 KYPCOBBIX
7 paznen - 10 gac., 8 pa3nen -24 yac. IIPOEKTOB
9 cemecTp 155 yac.
1. 5,6,7,8,9 IIpopaboTka TeOpETHYSCKOTO MaTepHaa. 25 K-8, Koncmekr
TeMbl KOHTPOJIBHBIX PAOOT: IK-9 CaMOIIOrOTOBK
1. Pacuer XxapaKkTepuCTHK IIPHEMHOTO u. KorrponsHas
ONITHYECKOTO MOIYJIS pabora.
DK3aMEH.
2. 6,7,8 IMoaroToBka K MPaKTUIECKUM 3aHATHSM. 30 T1K-8, Omnpoc.
TeMbl pacueTHBIX 3aJaHHN: [1K-9 PacueTHbIe
1. PacueT [UIMHBI pereHepannoHHOTO yJacTKa 3a7aHus.
MaructpanbHor LIIBOCII DK3aMeH.
3. 7,8 [MoxroToBka k 1a00paTOpHBIM paboTam 64 T1K-8, Ortuer o
I1K-9 J1a00paTOPHOA
pabote
4, IToaroToBka K 3K3aMEHY 36 I1K-8, DK3aMeH
I1K-9
10. KYPCOBAS PABOTA

Copnepkanre KypcoBOW paloThl (IPOEKTa), TPYAOEMKOCTh U (OPMHUPYEMBbIE€ KOMIETEHIIUU

npencrasieHsl B Tabmuie 10.1.

Ta6bmuma 10.1 — ConepkaHue KypcoBoi paboThl (IIpoeKTa), TPYIOEMKOCTb H (OpPMHUpPYEMbIE

KOMIICTCHIIN

Coneprxanue KypcoBoi pabOThI

TpynoeMKocTb

Komnerenuuu OK,

TIK

[IpoekTupoBaHHue 3IEMEHTOB, YCTPOMCTB M Y3JIOB amIlaparypbl
ONTHUYECKOU CBSI3M, MIPOCKTUPOBAHUE TPAKTOB HA OCHOBE CUCTEM C
BPEMEHHBIM, CIEKTPAJIBbHBIM U YACTOTHBIM YIUIOTHEHUEM KaHAJIOB
ONTHYECKOM CBS3H.

K-8, ITK-9
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10.1 Tembl KypcoBbIX padoT

[TpumepHas TeMaTHKa KypCOBBIX pabOT (IIPOEKTOB):

PonE

GEPON.

[IpoexTupoBaHue KaHaaoB U TpakToB Ha obopymoBanuu BOCII CIIU;
ITpoextupoBanue BHyTpru3oHOoBo BOCII co ciekTpanbHbIM pa3eleHUEM KaHaJIOB;
[TpoextupoBanue maructpaabHoit BOCII na ocHose texnoinoruu CWDM, DWDM, HWDM;
[IpoekTupoBaHne MYJIBTUCEPBUCHOM ONTUYECKOM CETHU IEpeladyd Ha OCHOBE TEXHOJOTHHU

11. PEUTHHI OBASI CACTEMA JJISI OHEHKH YCIIEBAEMOCTH CTYJAEHTOB

11.1. bajuibHbIE OLIEHKH JIJISl 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — banbHble OLIEHKH 1S 37IEMEHTOB 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 Hayaya
2KT KOHEL ceEMecTpa
ceMecTpa
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
[Tepecyer OansIoB B OIIEHKH 32 KOHTPOJIBbHBIE TOUYKU IPEICTaBIeH B Tadbmume 11.2.

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

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

NWiH~

11.3. Ilepecyer cyMMbI 02/1710B B TPAAHIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecueT cyMMbI 06a/UI0B B TPAJAULIMOHHYIO U MEKIYHAPOHYIO OLIEHKY IIPE/ICTaBJIEeH B TaOIHIle
11.3.

Tabmuua 11. 3 — IIepecdyer cymMMBbl 6aJIOB B TPAJAULIMOHHYIO 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)

CornacoeaHa Ha noptane N2 10029

Huxe 60 6a110B F (HeynoBneTBOpUTEIHLHO)




12.  YYEBHO-METOJUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIVINHBI:

12.1.0cHoBHas TUTEpPaTYypa

1. CxmsipoB O.K. BOJOKOHHO-ONTHYECKHME CETH MU CHCTEMbl CBSI3M [DJIEKTPOHHBIA pecypc] :
ydueObHoe 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 By30oB / E.b. AnekceeB [u ap.]; pen.: B. H. I'opauenko, M.
C. TBepeukwuii. — 2-¢ uzg., ucnp. — M.: ['opsiuas nunusa — Tenexkom, 2012 — 392 c¢. (Hanuuue B
oubnmoreke TYCVYP - 10).

12.2. lonoaHuTEIbHASI JIUTEPATypa

1. Topauenko B.H., Tepeuxuit M.C. MHorokaHajibHble TEIEKOMMYHHKAIMOHHBIE CHUCTEMBI.
VYuebuuk st By30B. — M.: Topsiaas nunus, 2005. - 416 c. (nanuune B 6ubanoreke 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.M. MBanoBa. — M.: I'opsiuas nunus, 2003. - 231 c.
(nanmuuue B oubnmnoreke TYCVYP - 47)

3. Bonoxonno-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. 3acnackuii K.E. BonoKOHHO-ONITHYECKHE CHCTEMBI IIEPEaul CO CIIEKTPAIBbHBIM YINIOTHEHHEM:
Yuebnoe mocobue mist By3oB. - HoocuOupck: Cubl'YTH, 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 OUOIMOTEKE
TYCYP - 40).

7. JHosonwsnoB E. A., llapanrosuu C. H., Mupropoa B. I'. u Ky3sneuos B. B. Mynbturmiekcopnoe
U yCUIIUTENbHOE 000py0BaHNE MHOTOBOJIHOBBIX ONTHUYECKUX CUCTEM Mepeaaun [ DIeKTPOHHBIN
pecypc]: yueObHoe mocobue- Tomck: TYCVYP, 2012. — 156 c. Pexum nocryma:
http://edu.tusur.ru/training/publications/739

12.3. IlepeyeHb MeTOANYECKUX YKA3aHUI 110 J1a00PATOPHBIM padoTamM, NPAKTHYECKUM
3aHAITUSIM, KYPCOBOMY NIPOEKTHPOBAHUI0O M CAMOCTOSITEJIbLHOI padoTe

1. TIlpoexkTHpoBaHHE ONTUYECKUX LUPPOBBIX TEICKOMMYHHUKALIMOHHBIX CHUCTEM: [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: [DJIEKTPOHHBIH pecypc] ydeOHo-
METOAMYECKOE MTOCOOUE MO MPAKTUUECKUM 3aHATHAM U caMOCTOsATeNbHON padorte // 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] pyKoBOJICTBO K j1abopaTtopHOil paboTe s cryaeHToB cneruaibHoctr 210401 / A. T1.
Koxanenko, C. H. Ilapanrosuu 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 jabopaTtopHOil pabote mis cryaeHToB crueruanbHocTu 210401 - ®dusuka u
TexHuka ontudeckoit ces3u / E. C. Yepkamm, A. I1. Koxanenko, C. H. lllapanrosuu - 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:

Yuebnble aboparopus (ayn. 3296, aya. 329a) o6opymoBaHbl HEOOXOAUMBIMUA YCTAHOBKAMH H
npudopamMu Jyisi MpoBeaeHus JabopaTopHbIX padot o auctumimae OLTC.

Boruncnurensnas  mabGoparopuss (ayn.  3376), kadeaper CBYwu KP  obGopynoBansl
MEePCOHANBHBIMU KOMIIBIOTEPaMHU, OOBEAMHEHHBIMH B JIOKATbHYIO BBIYMCIUTENbHYIO 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 ®EJEPALIUN
denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs
«TOMCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHMS U
PAZIMOSJIEKTPOHUKN» (TYCVYP)

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

®OHJ] OIEHOYHBIX CPEJICTB I10 YYEBHOU JUCLIUITJIMHE

«OINTUYECKHUE LINU®POBBIE TEJIEKOMMYHUKALIMOHHBIE CUCTEMBbI»

YpoBeHb 0cHOBHOI1 00pa3oBaTeIbHOI IporpaMmel. bakanaBpuar

Hanpaienue noaroroBku: 11.03.02  MH)OKOMMYHHUKAITMOHHBIC TEXHOJIOTMH M CHCTEMbI CBSI3U

IIpodunas: OnTHYECKNE CUCTEMBI U CETU CBS3H

dopma 00yueHusi: 3a09Has

dakyJabTer: PalMOTeXHUYECKUI

Kadenpa: CepxBblcOKO4YacTOTHOU U KBaHTOBOW pagroTexHuku (CBY u KP)

Kypc: 4,5  Cemectp: 8,9

VYueOnblit mian Habopa 2016 rona v MOCIEeTYIONNX JIET

Pa3paborunk:
— gouenT kad. CBY u KP Ilepun A. C.

3auét: 9 cemecTp
KypcoBoe npoektupoBanue: 9 ceMecTp

Dk3ameH: 9 cemectp

Tomck 2016
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1 Beeagenue

®onx oueHoyHbx cpeacts (POC) sBaseTcs TpUIOKEHUEM K pabodeil mporpaMMe TUCIUTUIAHBI
«OnTrueckue MUQPOBHIE TEIEKOMMYHUKALIMOHHBIE CHCTEMBD» M TPEACTABISIET COOONH COBOKYITHOCTD
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanoB (KOHTPOJIbHbIE pabOThl, TECTbl M JIp.) U METOAOB HUX
HCIIOJIb30BaHUA, MPECAHASHAYCHHBIX IJId U3MCPCHUA YPOBHA HOCTHIKCHUA 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  3aKkperI€HHBIX

3a gucudmuimHoO — «OQOTUYECKHE

TCIICKOMMYHHUKAIITMOHHBIC CUCTEMBI» KOMHCTCHHI/Iﬁ

Kox @opMyIHPOBKA KOMIIETCHIINT

Jrtanbl GOPMHPOBAHUS KOMIIETEHIIMH

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

IIPOEKTUPOBAHUS CPE/ICTB 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 OIIOKOB M YCTPOUCTB
BOJIOKOHHO-ONITHYECKUX ~ JUHEWHBIX TPAaKTOB H WX
XapaKTePUCTHKH;

cobuparb, aHANM3UPOBaTh  WCXOIHBIE  JaHHBIE W
KBaNM(UIMPOBAHHO  IPOBOAMTH pacyeThl  Haubojee
BO)XHBIX MapaMeTpoB HU(POBBIX BOJOKOHHO-ONTHYECKUX
JIMHEMHBIX TPAKTOB;

MOJIb30BATECS CIPABOYHBIMHM XapaKTEPUCTHKAMHM  IIpH
IIPOEKTUPOBAHUU CETEH IOCTyIla 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, IPUEMOB U yMeThb:
CPEICTB aBTOMAaTH3AIIH —
MIPOEKTUPOBAHUS, TaK U
CaMOCTOSATENIBLHO CO3/1aBaEMbIX
OPUTHHAIBHBIX -

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

BBITIOJTHATH PacyeThl, TEOPETUUECKU M IKCIIEPUMEHTAIHHO
OIICHUBATh  KAYeCTBO mepemauyd  HWHGOPMAIMH IO
IU(GPOBBHIM BOJIOKOHHO-ONITUYECKUM JIMHEHHBIM TPAKTaM;
MIPOBOUTD KOMITBIOTEPHOE MOJIETUPOBAHUE u
MPOEKTUPOBAHWE  ONTHYECKUX  MPHUEMO-TIEPETAIONTUX
MOJYJIEH;

BJIAJIETD.

METOAAMU aHajM3a u
(DYyHKIIMOHAJIBHBIX ~ Y3JIOB
JIMHEHHBIX TPAKTOB;
HaBBIKAMU pPAcyeTa, NPOEKTUPOBAHUS U KOMITBIOTEPHOTO
MOJICITUPOBAHUS MIpHEMO-TIepEeTAOIITIX MoTyJeit
ONTHYECKUX CHCTEM CBSI3H;

pacuera
OIITHYCCKHX

OCHOBHBIX
IU(POBBIX
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OOmue xapakTepHCTHKH MOKa3aTeNe M KPUTEPUEB OLEHUBAHUS KOMIIETCHIIMI Ha BCEX JTarax
MIPUBEJCHBI B TAOIUIE 2.

Tabnuua 2 — O6ure xapaKTepUCTHKH MTOKa3aTeNneil U KpUTepHeB OLICHUBAHMSI KOMIIETEHIUH 10 STarnam

Iloxa3zaTenau u
KpHUTEpUH

OTIMIHO (BBICOKHIH
YPOBEHB)

3HaThb

ObnamaeT pakTHIECKUMHA 1
TEOPETHYECKUMH 3HAaHUSMH B
npeenax u3y4aeMoit o0macTy ¢
MOHMMaHHEM I'PaHHMIL
NPUMEHUMOCTH

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

HaOJIIOeHU U

YPOBEHB) HPOLECCHI, 0OIINE TTIOHATHS B NPaKTHYECKUX YMEHHH, 3aBepIICHHE 331a4 B
npenenax u3ydaeMoi obiact | TpeOyeMbIX ISl PEIICHUS HCCIICIOBaHUH,
OTIpeNieIeHHBIX TIPo0IeM B MIPHUCTIOCAa0IMBAET CBOE
00IacTy NCCleTOBaHUS MIOBEJICHNE K 00CTOATEIECTBAM
B PEUICHUH TIPOOIIeM
YoBIETBOPUTEIHHO Oo6nanaer 6a3oBbiME 00IMMK | OOnamaeT OCHOBHBIMH Paboraet npu npsMom

IIK-8: ymMeHue co0upaTh U aHAJIU3UPOBATH HHPOPMALNIO AJs1 GOPMUPOBAHUSA MCXOTHBIX

2 Peanu3zanus koMneTeHIul

2.1 Komnerenuus K-8

AAHHBIX IJISl IPOCKTUPOBAHUA CPEACTB U ceTel CBSI3M U UX JJIEMEHTOB.
I[J'ISI (I)OpMI/IpOBaHI/ISI KOMIICTCHLI HeO6XO,I[I/IMO OCYHICCTBUTD psAA 3TAIIOB.

Dranel

(GbopMUPOBaHUS KOMIICTCHIINH,

IMPUMCHSACMBIC  JIA

HCIOJIb3YCMBIC CPEACTBA OUCHUBAHUSA IIPECACTABIICHBI B Ta6J'II/II_Ie 3.

3TOTO BHJILI 3aHATHH,

Tabmuma 3 — Dranel GopMHUPOBAHKS KOMIIETCHITUU M HCIIOJIb3yEMbIC CPEICTBA OIICHUBAHUS
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CocraB 3HaTh YMmerb Baaners
— OTpacieBBle CTaHIAPTHl CBS3M [~ COOHPATh, aHANM3UPOBATE [ papplkaMH  paGoOTEl  CO
u pexomermamuu MCD-T, a HCXOJHbIE JIaHHBIE u CIIeNMATH3HPOBAHHOM
TaKxKe TEPMHUHOJIOTHIO KBAJTH(DHULIHUPOBAHO IPOBOJUTH KOHTPOJIBHO-
ONITUIECKUX pacueTsl Hamboliee Ba)KHBIX M3MEPHTETBHON
TEJIEKOMMYHHUKAIIHOHHBIX mapaMeTpoB TUPPOBBIX anmaparypoi,
Coepra CHUCTEM IIepeadun; BOJIOISOHHO—OHTquf:KHx HCTIOTTB3YeMOi B
ne KIAaCCHQUKAKMI0  IH(POBBIX JUHEHHBIX TPAKTOB; ONTHYECKHX 1uQpOBBIX
TAIOB BOJIOKOHHO-ONTHYECKUX —  10/1b30BaTbCA  CHPABOYHBIMU TENEeKOMMYHHKAIIHOHHBIX
CHUCTEM IIepeadun; XapaKTePUCTHKAMH npu CUCTEMaX;
IPUHIUIIBI TIIOCTPOCHMUSI u IIPOEKTUPOBAHUU ceTel
pa6OTI>I O0JI0KOB U yCTpOﬁCTB JoCTyIa u TPaHCIIOPTHBIX
BOJIOKOHHO-OIITUYCCKUX cereit ECO P®;
JUHEHHBIX TPaKTOB W  HX
XapaKTePUCTHKH;
o Jlekun o Jlekun
Buasbi o [IpakTHyecKue 3aHATHSL e [IpakTHyecKue 3aHATUL o Jlekmun
3aHATHI e CamocTosTensHas paboTa e Konrponbs  camocrositensHoi | © JlabopaTtopHble 3aHSTHS.
paboThl (KypCOBOI MPOEKT)
Hcnoans ¢ KoHcnekt caMonoaroToBku 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

n




dopmyaupoBKa TMOKa3aTele W KPUTCPUEB OICHUBAHWS JTAHHOW KOMIICTCHIIMU IPUBEICHA B
Tabimue 4.

Tabnuua 4 — [Tokazarenu u KpUTEpUN OLIEHUBAHUS KOMIIETCHIIMY Ha dTarax

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 " cbopa
Oramuno KauecTBa nepeaadyu LIBOCII; uH OpMALIH st
(BBICOKMIA uHpopmaLIK 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 PpacCUUTHIBATH OCHOBHBIE [~ BIAAEeT HaBBIKAMU
HOCTPOECHHUS napaMeTpsl IU(POBBIX BOJIOKOHHO- paboTsI co
TENIEKOMMYHHUKAIIHOHHBI ONTHUYECKUX THHENUHBIX TPAKTOB,; CHENHATU3HPOBAHHON
X CHCTEM pa3IUYHBIX JUTEPaTypoH,
Xopomo TUIIOB U paclpeseeHus HCTIONb3yeMOt npu
(6a3oBbIi vH(popManuu B MPOEKTUPOBAHUU
YPOBeHB) ONTHUYECKUX ceTsIx ONTHYECKUX  IH(PPOBBIX
CBSI3H; TENEeKOMMYHHUKAIIMOHHBIX
CHCTEM,;
—  Jaet ompeneneHus [~ yMmeeT paboTaTh CO CIPaBOYHOM |- JEMOHCTPUPYET
OCHOBHBIX IapaMeTpOB JUTEPaTypOH; yBEpeHHbIE 3HaHUA
Yaosaersopu u XapaKTEPUCTUK [~ UCIOJIb3YyeT NMPUOOpPHI, yKa3aHHbIC B TEPMHUHOJIOTUU Hu
TE€JbHO CHCTEM U CETEH CBA3M, OIMCaHUH JTA00PATOPHOIT paboOTHI; (bYHKIIMOHAIBHOTO
(moporoBerii |- 3naer OCHOBHBIE [~ yME€ET IPEACTABIATE PE3yIbTAThI 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 TMPOEKTY ceTell, COOpPYKeHWil W CpeAcTB
HH(POKOMMYHUKAIMH B COOTBETCTBHH € TEXHHYECKHM 3aJaHHEM C MCHOJIb30BAHHEM KakK
CTAHJAAPTHBIX MeETOA0B, IPHEMOB H CpPeICTB AaBTOMATH3AallUM MPOEKTHPOBAHUNl, TaK M
CaMOCTOSITEJIbHO CO31aBaeMbIX OPHTHHAJIbHBIX.

s popmupoBaHUs KOMIIETEHIMN HEOOXOAMMO OCYIIECTBUTD PsI/l ATAIOB.

Oransl  (GOpPMUPOBAHHUS KOMIIETEHLIMH, NpPUMEHseMble JJsi 3TOr0 BUIbBI
UCIOJIb3yEMbIE CPEICTBA OLIEHUBAHMsI ITPEJICTABIEHBI B TA0IMLE 5.

3aHATHH, H

Tabmuma 5 — DTansl popMupoBaHUs KOMIIETCHIIMHA U UCTIOIB3YEMBIE CPEICTBA OICHUBAHUS

CocraB 3HaThL Ymern Baagern
—  (usnyeckne W TEOPETHUYECKUE [~ BBHIIOIHATH pacyeTbl, |- MeToAaMHU aHajJan3a "
C OCHOBBI [€pellaydl CHUTHAJIOB TEOPETUUYECKHU " pacuera OCHOBHBIX
0AcpiKa 9JIEKTPOCBS3H IO ONTUYECKUM 9KCIIEPUMEHTAIILHO OLEHUBATH (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
e KoHCIIeKT caMonoAroToBKA 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

DopmMyJIMPOBKA IOKA3aTeNIE U KPUTEPUEB OLICHUBAHUS JAHHOM KOMIIETEHLIMHM NPHUBEICHA 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 MPOEKTa
TCACKOMMYHHKallHOHHbL HCIIOJIb30BaHUEM COBPEMEHHBIX [IBOCII; wucnons3oBaTh
X CUCTEM, MOJIXO0JIOB U METOJIOB HOPMaTUBHYO Hu
OT‘H""HQ MaTeMaTHICCKU CBOOOJHO  TNPUMEHSET  METOIBI TpaBoOBY1O
(BbICOKUIA 00OCHOBBIBAaCT  BBIOOP MIOCTPOCHHS  (PYHKIIMOHATBHBIX M JOKYMEHTALUIO
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 NPEACTaBICHUE O CaMOCTOATENLHO TOA0NPAET METOJBI [~ CIIOCOOEH MIPOBOJIUTH
CTaAMSAX W JTamnax MIPOEKTUPOBAHMS IBOCII, pacdyeTrsl MO  HIPOEKTY
MPOEKTUPOBAHUS YCTPOMCTB M OJIOKOB € TEXHHKO- ceTel, COOpYXEHHUH U
ONTHYECKNX HHU(PPOBBIX SKOHOMHUUYECKUM 000CHOBaHHEM CpencTB
Xopomo TEJIeKOMMYHHUKAIIMOHHBI MIPUHUMAEMBIX pEIeHUH; NHPOKOMMYHHUKAIMH B
(6a30BbI X CHCTEM; COOTBETCTBUH c
ypOBeHD) TEXHUYECKHUM 33a/IaHHEM C
HCTIONB30BaHUEM
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 UCHOJB3YeT IPHUOOPBL, yuKa3aHHBI€ B MNPOCKTUPOBAHUS  CCTCH
(noporoBbIii MPOEKTUPOBAHUIO OIMCaHNH JJAOOPATOPHOI PabOTHI; CBS3M,
YpOBeHb) ONTHYECKHX LHPPOBBIX yMEET MpPEACTAaBIATb PE3YJIbTAThI
TCJIICKOMMYHHUKAIITMOHHBI cBOEl pa6OTBI;
X CHUCTEM;
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3 TunoBbie KOHTPOJIbHbIE 32JaHUSA

Jlnst peanu3anuy BHIICTICPEYUCIICHHBIX 3a71a4 OOYYCHHS UCTOIB3YIOTCSI TUIIOBBIE KOHTPOJIBLHBIE
3aJlaHusl WIA WHBIE MaTepHUasbl, HEOOXOIUMBIC JJIsi OIICHKU 3HAHWM, YMEHHI, HABBIKOB M (MJIM) OIBITA
NESATEIbHOCTH, XapaKTePU3YIOIUX dTanbl (OPMHPOBAHMUS KOMIIETCHIIMMA B IIPOIIECCE OCBOCHMS
00pa30BaTeNLHON MPOTPAMMEIL, B CIIEAYIONIEM COCTaBE.

BoOoo~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 BHEIIHSSI KBaHTOBasI 3P (EKTHBHOCTD.
Cseronuop bappaca.

['eTepocTpykTypa, OCHOBHBIE CBOMCTBA.

[Tonesnsie croiictBa JAI'C.

Cseronuon bappaca na JII'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 poTOnpreMHUKaX. DKBUBAJICHTHBIE IIIyMOBBIE OJIOCHI PA3JIMYHBIX UCTOYHUKOB
nryma.

OnTuMasbHbIE IPUEMHUKH B CIIy4ae IIyaCCOHOBCKUX IIYMOB.

@®OTOUYBCTBUTENBHOCTD 1€TEKTOPOB. OCHOBHBIE MPOLIECCHI, ONPEAEIISIOIINE TOKOBYIO
4yBCTBUTEIBHOCTH P-i-n poroauona.

[Tonoca ycuieHus /11 yCUITATEINEH.

VYuer BKJIa/ia HEOCHOBHBIX HOCHTEIICH B TOKOBYIO YYBCTBUTEIBHOCTD P-i-n (oTOANOA.
[Toronusiii ko3 unmeHT ycunenus u nonoca ycusienus B BOVY.

BeicTpozeiicTBue GpoTOIETEKTOPOB.

[ymbl B (poTOAETEKTOPAX U UX MTOPOroBasi (POTOUYBCTBUTEIBHOCTb.
[TomexoycroiunBocTh HppoBbix BOCII. BeposTHOCTD OIIMOOK B IPUHATHH PELICHUN B
CJIy4ae rayCCOBBIX IIYMOB.

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

Mormnocts nznydenus u KILJI n/m nasepos. VX BpeMeHHBIE XapaKTEPUCTUKH.
OKBUBaJIEHTHBIE CXEMbI U METOJIMKA pacueT YPOBHsI CUTHAJIa Ha BIX0J1€ IU(PPOBOTO
dboTonpreMHUKa.

[TpakTueckue cxembl BOY u X XapakTepUCTUKH.

Onenka nomexoycroitunBoctd BOCII npu ydere mryMoB (OTONPHUEMHHUKA C MIPSIMOYTOJIBHON
VMITYJIbCHOW XapaKTEPUCTUKOM.

Onenka nomexoycroitunBoctd BOCII B ycinoBusix (uryKTyanuii HHTEHCUBHOCTH
ONTHYECKOT0 CUTHAJIA.

VYpaBHeHuUs 17151 CUTHaNIBHOU BOJHBEI B BOY.

MaxkcumanbHblil KodpdunueHT ycuienus B BOY u yciaoBust ero nosnydeHus.

3.2 TeMbl KOHTPOJIbHBIX PadoT

CtpykTypa uu(poBBIX ONTHYECKUX CHCTEM Iepeaay.

1.1 O6061eHHast CTPYKTYpHas CXeMa ONTHYECKUX CUCTEM MepeIadH.

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 nepsuanoi [IBOCII, ycTpoiicTBo u Ha3HaueHue ero y3iaoB. Kogekn
C JIMHEMHOW U HEJIMHENHON aMIUIUTYJHOM XapaKTepUCTUKOM.

1.6 'eneparoproe obopynoBanue. DopMUpoOBaTENh JTUHEHHOTO CHUTHANA, €r0 CTPYKTypa H
QITOPUTM PaOOTHI.

1.7 IIpuemonepenatuuk auckperHoi mHbopmaruu (1), metoas BBoga u BeiBojma U B
anmnaparype MKM.

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

AJITOPUTMBI M MeTO/bI HM(POBOii 00padOTKHN CUTHAJIOB.

2.1 Ananoro-udpoBoe W 1HGpPO-aHATIOTOBOE IMpeoOpa3oBaHus curHaia. VIMiynbcHO-
kojgoBass wmonymsauus (MKM). HenuneliHoe KBaHTOBaHHME CHUTHAJla IO YpPOBHIO.
AnantuHbie nuddepeHiuanbabie MeToabpl Moayisiuun: AJIMKM, agantuBHas nenbTa-
moxayssinus (AAM).

2.21lomexu KBaHTOBaHUS W OrpaHUYEHHUs CUTHAJla MO YPOBHIO, BBIOOp MeTola
dopMmupoBaHUS W ONpEAETICHHE MapaMeTpOB  AMIUTUTYAHOH  XapaKTePUCTHKH
KBAHTYIOIIETO YCTPONCTBA.

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

IIpuHuunesl BpeMeHHOro rpynnoodpaszosanus. Cucremol cuaxponnzanuu IIBOCII.

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, IOHSATHE O BPEMEHHOM CIBHUTE, CTPYKTypa
000pyI0BaHUsI CHHXPOHHOT'O BpEMEHHOT0 Tpymnmnoodpa3oBanus (BI).

3.5 AcuaxpoHHOE 00BEIMHEHHE TOTOKOB, TIOHSATHE O BPEMEHHOW HEOTHOPOJHOCTH, OJTHO H
JIBYXCTOPOHHEE COTJIaCOBaHUE CKOPOCTEH nepenauu 00beInHIAEMbIX TOTOKOB.

3.6 ®azoBeie GurykTyanuu npu BI'.

Jluneitnbie koabl LHHIBOJIT n ouenka nx napameTrpos.

4.1 O6mume cBeACHHS O KOJAUPOBAHUH CUTHAJIOB B IIU(PPOBBIX CHCTEMAaX Tepeaadn.

4.2 JIuneiinble U CTHIKOBBIE KO/BI. TpeboBanus k nuHerHbIM KoaaMm B BOCII u kputepun ux
BBIOOpA.

4.3 Tunsl TMHEHHBIX KOJOB U UX OCHOBHBIE MTapaMeTPHI.

4.4 JTunetinsie xoasl 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 TNPUMEHEHHS TEKYIIUX LHUQPPOBBIX 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 TlpeoOpa3oBaHys CTHIKOBBIX U JTMHEWHBIX K010B B BOCIL.

Perenepanus curanos B LIBOJIT. IlomexoycToiiuMBOCTL M ONTHMHU3ALUA IpPHEMa

curianaos B [IBOCII.

5.1 IlpuHLHMIIBI perenepaniy HU(PPOBBIX ONTUYECKUX CUTHAJIOB.

5.2 Ilomexu u nckaxeHus B kKaHanax u tpakrax [IBOCIIL.

5.3 Ctpykrypa nuHeiHoro pereHeparopa [IBOJIT.

5.4 TlpuMeHeHre ONTUYECKUX YCHIIUTENEH Ha yJacTKaX pereHepaim.

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

5.6 OuieHka MOMEX0yCTOHYMBOCTH PETeHEPATOpa C UCMOIB30BAHUEM T1a3-THarPaMMEI.

CornacoeaHa Ha noptane N2 10029



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 ckpemOriepa u npuBeauTe HU(pPoBON MOTOK MOCIE CKPEMOIUPOBAHHUSL.
[Touemy M-niocne10BaTeIbHOCTD HA3bIBAIOT IICEBAOCIYYaHBIM CUTHAIOM?

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

2. MopeaupoBanue padorsl anaiaorossix BOCII.

Ilpumep 3a0auu onsn pacuéma:

1. Tlepemaua ananoroBoro curHana no BOCII ocymectBusercs no SMF-OB c
HeCMeIIeHHON nucnepcuerd amuHod L=90 kM. myTreM MOIyJSIIIMM WHTCHCMBHOCTH Ha
gactore fp=2.5 I'T1. B mosnoce gyacror Af=1000 MI't1. CBeTOYYBCTBUTEIBHBIM 3JICMEHTOM
[TPOM siBisieTcst P-i-N auoj, paboTaroNyid MpU KOMHATHOM TeMIepaTtype ¢ KBaHTOBOM
3¢ PekTuBHOCTBIO N=0.9, TEMHOBBIM TOKOM It=2 HA ¥ Harpy>KCHHBIM Ha COIPOTHBIICHUE
R=1 MOm. MouHOCTb ONITUYECKOTO CUTHAJIA, TEHEPUPYEMOTO JIA3EPHBIM UCTOYHUKOM C
mpuHoi muHud u3nydenust Av =10 [T, na niounae Bonubsl A=1.15 mxm. paBHa 10 abwm.
Ypoenr mymoB wuHTeHcHBHOCTH JIJI ompenensercs koadduumreHTOM 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 kK03h(HULIMEHT OTpakeHHUs ONTHYECKOr0 CHUTHAla 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.

Ilpumep 3a0auu ona pacuéma:

1. Iudposoii curaan B popme NRZ — kona nepenaerca no BOJIC co ckopocteio B =10°
out/c MeromoM Monaynauuu Ha JuiHe BONHBI A=0.85 Mkwm. Ilocne mpeoOpa3oBanmii B
JUHUU 3TOT uMnyiibe Ha Bxoqe [IPOM mpuoOperaet rayccoBy ¢hopMmy ¢ mapaMmeTpom o =
0,1. Ilomaras, uyto ckBo3Has AUX IIPOM wumeer Bua “OpUNOJHATOrO KOCHHYCA
OLIEHUTh YyBCTBUTEIbHOCTE [TPOM mnist ko3 puImenTa GUTOBBIX OMUO0K P, =10°,

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¢pexruBHocteio 77 =08, TemMHOBBIM TOKOM |, =10 ®A u HarpyxeHHBIM Ha

conpotuBienne R=1 MOwm. Ouenuts HOMuHaNBI 31neMeHTOB [IIIK, momaras, d4to
eMkocTb O/ u BxonHoro kackazna I1Y pasna Sn®.
4. TlomexoycroiiunBocth nugpossix BOCII.

Ipumep 3a0auu ons pacuéma:

1. Jluneiinsnii STM-1 curnman (A=1.55 wmxmM.) mnepemaercs mo 3onHoBo# I[BOCII,
noctpoeHHoil Ha ocHoBe SMF-OB ¢ nyneBoil aucnepcuedt miuuHoit 500 kM. ['mas-
auarpaMma curHaiza Ha Beixoge [[POM ¢ nmpenBapuTEIbHBIM — 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€  YypPOBCHb  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

MonenupoBanue nporeccoB (OPMUPOBAHUSA MEPBUYHOTO IPYMIIOBOTO MOTOKA B HU(POBBIX
BOJIOKOHHO-ONITHYECKHUX CUCTEMAaXx IepeaadH.

HccnenoBanne XapakTepUCTHK JIa3epHBIX A1010B i g poBeix BOCII.

HccnenoBanue akyCTOONTHYECKUX MOTYJIATOPOB ONTHYECKOTO U3ITYUCHHS.

HccnenoBanne paboThl (OTONMPUEMHOTO YCTPOMCTBA BOJOKOHHO-ONTUYECKOH CHCTEMBI
CBSI3M METOIOM MaTeMaTH4eCcKOro MOACIHPOBAHHUS.

Kondurypauus cetu Ha ocHose anmaparypsl LIBOJIT "Tpancnopt-8x30".

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

3.5 3auér

IlepeyeHb BONPOCOB, BLIHOCHUMBIX Ha 3a4eT (9 cemecTp):

ok wdE

©o

10.

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

17.
18.
19.

20.
21.
22.

23.
24.

Bunbr u knaccuduxarus [IBOCII.

Amnanoro-mudpoBoe 1 mudpo-aHaIoroBoe Mpeodpa3oBaHue CHUTHAIIA.

Konexu UKM.

O0o001IeHHAsT CTPYKTYpHAs cXeMa NU(PPOBBIX ONTUYCCKUX CUCTEM IEepeIadn.

[TonsiTrie tMGPOBOrO ONTUYECKOTO JIMHEHHOTO TPAKTA.

Ctpykrypa  MHQOPMAlMOHHOIO  OOOPYIOBAaHMS  OKOHEYHOW  CTAaHUUHU LU(PPOBOro
ONTHUYECKOT0 JIMHEHHOr0 TpakTa

Crpykrypa uHGMOpPMALMOHHOTO O0OOpPYAOBaHUS MPOMEXYTOUYHOW CTaHIMM LHU(PPOBOTO
ONTUYECKOTO JINHEHHOT'O TPAaKTa.

CnocoObl MyJIbTUIIIIEKCUPOBAaHUS IUPPOBHIX TOTOKOB.

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

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

CrpykTypa 000pyn0BaHMsI aCHHXPOHHOT'O MYJIbTUILIEKCUPOBAHUSI.

TexHonorus crekTpanbHOro MyabTUILIekcupoBanus (WDM)

WuTepdeiic ocHOBHOTO IM(PPOBOTro KaHala U €ro mapameTpsbl.

OcHOBHBIE TapaMeTPbI CETEBBIX UHTEP(ENCOB.

Kommuiekc mapameTpoB kadecTBa nepenauu. Llenesplie n dKCIUTyaTallMOHHbBIE HOPMBI.

OO0mue NpUHLUIB OpraHU3alMd, METOAbl M BHUIBl TEXHUYECKOTO OOCIyKMBaHUSA
[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! cBs3M.

[TpuHuMn paGoThl KOTEPEHTHBIX ONTHYECKUX NMPUEMHHUKOB M IEPEeNaTUMKOB € LU(PPOBOI
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 criekTpanbHbIM pa3/ieeHuEM KaHaoB.
[IpoektupoBanue wmaructpaabHoii BOCII Ha ocHoBe Ttexnoimoruu CWDM, DWDM,
HWDM.

[IpoekTupoBaHuEe MyJbTUCEPBUCHON ONTHYECKOM CETH NEpelauyd Ha OCHOBE TEXHOJIOTHUU
GEPON.

3.7 JKk3amMeHallHOHHbIE BONPOCHI

IlepeyeHb BOMPOCOB, BBIHOCHUMbIX Ha IKk3aMeH (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 (CLU), npuHIunsl GopMHUPOBAaHUS TPAHCIOPTHBIX
ctpyktyp CLU, Tonosioruu cetu CLIA u cxembl pe3epBrUpOBaHUs TPAHCIOPTHBIX TOTOKOB.
Bunel cunxponusanuu B [IBOCII. TpebGoBaHus K cucTeMaM CHHXPOHHU3ALUU.

TakToBass CHUHXpOHHU3AIMs, padoTa BbLIEAUTENs TakToBOW wyacToThl (BTY), da3oBsie
(GIIyKTyarmuu BBIIEIEHHOTO CHHXPOCHTHAJNA, CHOCOOBI yiydmeHus napamerpoB BTU.
[{uknoBast ¥ CBEpXUUKIOBAs] CHHXPOHU3ALIUS.

Cucrema takToBOM cuHXpoHu3auuu CLI.

Crpyxtypa u ¢pynkuuu cucremsl ynpasierus LIBOCII.

OCOOCHHOCTH Tepeadyd CUTHAJIOB SJIEKTPOCBSI3U IO ONTHYECKUM JIMHEWHBIM TpPaKTaM,
METOAbl MOAYJISLIUU U JEMOAYIISIIUN ONTHYECKON HECYLIEH.

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

OCHOBHBIE KOMIIOHEHTBI BOJIOKOHHO-ONTHYECKUX JIMHEHHBIX TPAKTOB U UX XapaKTEPUCTUKH.
Caerouznyyatomnue quojipl. x xapaktepuctuku u oonacts npumenenus B BOCII.
®oronerexropsl BOCII. KoHcTpyKLus, IPUHLIUIIBI JEHCTBUS U XapAKTEPUCTUKN
(OTOIETEKTOPOB.

OntuMu3zanus npueMa B UPPOBBIX ONTUYECKUX NpUeMHUKaxX. CTpyKTypHas cxema
ONTUMAJILHOTO MPUEMHHKA MPU TAYCCOBBIX IITyMaXx.

CxeMbl BKJIIOUEHHSI U CTaOMIM3aIus pexxuMma 11/1 sazepos. [Ipumeps! n/m nazepos B BOCIL.
OAHOBOJIOKOHHBIE U JIBYXBOJIOKOHHBIE CXEMbI OPraHU3alluH JIMHEHHBIX TPAKTOB.

JIuneiinsle koxapl [IBOJIT u ux napameTpsl.

[Tomexn n uckaxxerus B [IBOJIT.

[TpuHIMOBl pereHepanuu HUPPOBBIX  ONTHYECKMX  CUTHAJIOB. [lomexoycToiiunBOCTBH
pereHepaTopos.

Perpancnsatoper u pereneparopel B BOCII. Knaccudukanus peTpaHCIsTOpOB M UX
CTPYKTYpPHBIE CXEMBI.

Ontuyeckue ycunurenu. CxeMsl BKIIOUeHH U knaccudukanus OVY.

[TonynpoBOIHUKOBBIE ONTUYECKHE YCHIIUTENH, KOAP(ULUEHT YCUIICHUS U €r0
HEPaBHOMEPHOCTb.

MHoOrokaHanbHble  BOJOKOHHO-ONTUYECKHE JIMHEHWHBIE TPAaKThl CO  CHEKTPAIbHBIM
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 W pelieHus 3a/1a4 00yUIeHHs UCTIOIB3YIOTCS CICAYIONINE
MaTepUaIbI:

— METOJUYECKHEe MaTepHalibl, ONpEACISAIOUe MPOLEeypbl OICHUBAHUS 3HAHUM, YMEHMIA,
HABBIKOB U (WMJIM) OMbBITa JEATEIILHOCTH, XapPaKTEPHU3YIOMIUX ATambl (OPMHUPOBAHUS KOMIICTCHIUH,
corjacHo 1. 12 pabouel mporpaMMel.

4.1. OcHoBHas1 JIUTEpaTypa

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

2. IlpoexTupoBaHue U TEXHUYECKAs IKCILTyaTalusl HU(PPOBBIX TEIEKOMMYHHUKAIMOHHBIX CUCTEM U
cereii yuebHoe mocobme mansi By3oB / E.b. AnekceeB [um np.]; pen.. B. H. T'opamenko,
M. C. TBepenkuii. — 2-¢ usn., ucnp. — M.: l'opsiuas nunus — Tenexom, 2012 — 392 c. (Hanuyue B
oubnmoreke 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. UudpoBbie u aHaJIOrOBHIE CHUCTEMBI Iepenaun: YueOHuWK st By3oB / B.M. lBanos,
B.H. lN'opauenko, I'.H. TlonoB u ap. Pen. B.. MBanoBa. — M.: I'opsiuas munus, 2003. - 231 c.
(nanmnume B 6ubimorexke TYCYP - 47)

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

4. 3acnaBckuii K.E. BooKOHHO-ONITHYECKHE CHCTEMBI IIEPEaul CO CIIEKTPAIBbHBIM YINIOTHEHHEM:
Yuebnoe mocobue mist By3oB. - HoocuOupck: Cubl'YTHU, 2005. — 136 c. (nanuuue B
oubmuoreke TYCYP - 20)

5. OCHOBBI TIOCTPOCHHUSI TEJICKOMMYHHUKALMOHHBIX CHCTEM H ceTeil: Y4eOHMK s BY30B/
B.B. Kpyxmanes, B.H. I'opauenko n np. Pen. B.H. I'opanenko, B.B. Kpyxmanesa. — M.:
Topsiuas munus, 2004. — 510 c. (Hanuune B oudanoreke TYCVYP - 6)

6. CnenoB H.H. CoBpemeHHbIE TE€XHOJIOTMU LU(POBBIX ONTOBOJIOKOHHBIX cereil cBa3u (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 yCWINTEIbHOE 000pYA0BaHNE MHOTOBOJIHOBBIX ONITUYECKUX CHCTEM Mepenadun [ DIeKTpOHHBIN
pecypc]: yuebHoe mocobme- Tomck: TYCVYP, 2012. — 156 c. Pexum nocryma:
http://edu.tusur.ru/training/publications/739

4.3. Y4yeOHO-MeTOAMYECKHE TOCOOUSI M TPOrPaMMHoOe o0ecrieyeHue

1. TIpoexTupoBaHHE ONTHYECKUX IU(MPOBBIX TEIEKOMMYHHMKAIIMOHHBIX CHCTEM: [DIEKTPOHHBII
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 PaJAHO3JIEKTPOHMKH, 2016. - 120 c. Pexnm  nmocryma:
http://edu.tusur.ru/training/publications/745

2. Onrunueckne UGPOBBIE TEICKOMMYHHKAITMOHHBIE CHCTEMBI: [DJIEKTPOHHBIA pecypce]| ydeOHO-
METOAMYECKOE MTOCOOHE MO MPAKTUUECKUM 3aHATHAM M CaMOCTOSTeIbHON pabdore // 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 nHa 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 pgocryna:
http://edu.tusur.ru/training/publications/82

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