MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOT'PAMMA JUCHUITJIMHBI
OnTnyeckue HANPABJISIIONINE CPeabl

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3

Cemectp: 5, 6

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 5 cemecTp 6 cemectp Bcero Enunuiet
1 | Jlekuun 20 28 48 4acoB
2 |I[IpakTrueckue 3aHATHS 16 16 32 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 32 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 52 60 112 4acoB
5 | CamocTtosiTensHas pabora 56 84 140 4acoB
6 | Bcero (0e3 sx3amena) 108 144 252 4acoB
7 | IloaroroBka M cmada dK3aMeHa 36 36 JacoB
8 | OOmmas TpyI0eMKOCTb 108 180 288 9acoB
3.0 5.0 8.0 3.E.

3auer: 5 cemecTp
Dx3aMmeH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:

noueHt kapeapsl CBY u KP kad.
CBYuKP H. JI. XaTpkoB

3aBenyromuii odecrieunBaroen kag.
CBYuKP C. H. IllapanroBuu

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM paJMOTEXHUKHU

(CBYuKP) A. 1O. ITomnkos
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromosnoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJIyYeHUE CHEeIHAJIbHBIX 3HAHUI 0 MPUHLHUIIAX TOCTPOCHHS BOJIOKOHHO-ONTUYECKUX JIOKAJIbHBIX
(BOJIC) u xopriopaTUBHBIX CETAX
u3yudeHue ocHoB npoektupoBanus BOJIC
3HAKOMCTBO C TEXHOJIOTHEH MOHTaXHbIX PaboOT
MPUHLIUIIBI AIMUHUCTPUPOBAHUS BOJIOKOHHOOIITUYECKUX JIOKAJIbHBIX ceTel

1.2. 3amaum AMCHMIIIMHBI
—  O3HAKOMJICHHME C MPHUHIMIIAMH Tepeaadr WHPOPMAIUH 10 BOJOKOHHO-ONTHUYECKHM JIOKAJIh-
HBIM CETSIM, C OCOOCHHOCTSIMU COBPEMEHHBIX TEXHOJIOTHI MX MOHTa)a, C METOJaMU aJMHHHCTPUPOBA-
HHUS KaOEIbHBIX CHCTEM
—  UW3y4YCHHE OCHOB MPOCKTHPOBAHHS BOJIOKOHHOONTHYECKUX KAOETHHBIX CHCTEM, OpTaHHU3AINH
paboT MO MHCTAIIISAIUY U SKCIUTYaTallud TAaKUX CHCTEM
—  y4eT 0cOOEHHOCTEH mporpaMmmMHoro odecrnedeHus npu oocmyxuBanuu BOJIC

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctumuna «Ontuueckue Hanpasisrone cpeas» (b1.B.OJ1.10) otHocutes k 6moky 1 (Bapua-
THUBHAs 4acThb).

[TpenmecTByOUMMHI AUCUUIUIMHAMHU, (DOPMUPYIOIIMMHU HayalbHblE 3HAHUS, ABJSAOTCA: OnTuye-
CKUe Harmpasisitole cpebl, ONTo3IeKTpOHHbBIE U KBAaHTOBBIE HMPUOOPHI U ycTpoicTBa, OCHOBBI IMO-
CTpOEHUS! THPOKOMMYHUKALIMOHHBIX CUCTEM U CETEH.

[Tocnenyromumy TUCUUIUIMHAMHU ABIIAOTCA: ONTHYECKUE Hampasisiomue cpensl, [Ipoekruposa-
HUE, CTPOUTENIBCTBO M IKCIULyaTallds BOJIOKOHHO-ONTHYECKHUX JIMHUM CBsI3M, MHOTOBOJIHOBBIE ONTHYE-
CKHE CUCTEMBI CBSI3H.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tpouiecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— OIIK-5 crmocoOHOCThIO UCTIONB30BaTh HOPMATHBHYIO U MPABOBYIO JIOKYMEHTAIIUIO, XapaKTep-
HYIO IJId obmacTu I/IH(i)OKOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTUM U CUCTEM CBSI3U (HOpMaTI/IBHBIe IMPAaBOBBIC AKThI
Poccuiickoit denepainm, TEXHUUECKUE PETIAMEHTBI, MEXIYHAPOIHbIE U HAIlMOHAJIbHBIE CTAaHAAPTHI, pe-
KOMeHJaIu Mex1yHapo HOTO CO03a AIEKTPOCBA3H);

— IIK-8 ymenueMm coOuparh M aHAIM3HPOBATh HMHGPOpMAIHIO sl (POPMUPOBAHUS HCXOIHBIX
JaHHBIX JJIS MPOCKTUPOBAHHUA CPCIACTB U ceTel CBSI3U U NX DJICMCHTOB;,

— IIK-9 ymeHueM MpoBOAUTH PACUETHI MO MPOEKTY CETEH, COOPYKEHUI U CPENICTB UH(HOKOMMY -
HI/IKaI_II/Iﬁ B COOTBCTCTBUU C TCXHUYCCKHUM 3aJaHUCM C UCIIOJIb30BAHUCM KaK CTAHAAPTHBIX METOAOB, IIpHU-
€MOB U CPEJICTB aBTOMAaTHU3aIMK NMPOCKTUPOBAHUS, TAK U CAMOCTOSTEIIBHO CO3/1aBa€MBIX OPUTMHAIBHBIX
porpamm;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOLIUICs TOKEH:

- 3HaATh ~HpI/IHI_[I/IHI:I IMMOCTPOCHUA BOJIOKOH-OIITHYCCKUX Ka6eJIBHI:IX CHUCTEM, TOIIOJIOTHIO H
KOMITOHEHTHBII COCTaB JMHEHMHOIO TPaKTa; MPHUHIIUIIBI B3aUMOJICHCTBUSI BOJIKOHHO-ONTHYECKUX KaOelb-
HBIX CUCTEM C CCTAMHU CBA3U OGH_ICFO HOHB3OB3.HI/ISI;~OCHOBI:I nepecaadn I/IH(l)OpMaI_[I/II/I 10 BOJIOKOHHO-OIITHU -
YEeCKMM TPAKTaM KabeIbHBIX CHCTEM; OCHOBHBIC MOJIOKEHHS M METOJIbI IIPOCKTHPOBAHHS BOTKOHHOOIITH-
YEeCKHX KaOEJIbHBIX CHCTEM, a TAK)KE METO/IBI M CIIOCOOBI KOHTPOJIS UX HapaMeTPOB; apXUTEKTYPy CIPYK-
TYPUPOBAHHBIX BOJKOHHO-ONTHYECKHX KaOEIbHBIX CHCTEM; KIACCHMDMKAIMIO, KOHCTPYKIMHM M ONTHYE-
CKHX KabeJIeil; OCHOBHBIC METObI PACUYETA [TAPAMETPOB BOTOKOHHO-ONTHYCCKHX TPAKTOB KAOCIbHBIX CH-
CTEM;

—  yYMeTb INPUMEHSTh Ha MPAKTUKE MOJIOKEHHUS MO0 MPOSKTUPOBAHUIO BOJIKOHHO-ONTUYECKHUX Ka-
O€IbHBIX CI/ICTCM;HpI/IMeHHTB nporpaMMHoe oOecniedenue npu npoektupoBanuu BOJIC ans ux onrtu-
Mmaum}l;~ OCYUIECTBIIATh IPaMOTHBIN BbIOOP cTpyKTyphl BOJIC npruMeHUTENbHO K 00BEKTY KOHKPETHOTO
KJIacCa; OCYIIECTBIISATh TPAMOTHBIM BBIOOP THIIA CPEIbI MEPEadud U Kiiacca ONTHYECKUX KaOETbHBIX JIU-
HU HA PA3TMYHBIX YPOBHAX KaGENbHBIX CHCTEM; BBIIOIHATh PACUCThI TAPAMETPOB KAOEIbHBIX TPAKTOB
BOJ'[C;~HpI/IMeHsITL Ha MNpPAKTUKE METOALI M3MEPEHUS OCHOBHBIX ITapaMETPOB BOJOKOHHO-ONTHYECKHUX
TPAKTOB; MPUMEHATH Ha IPAKTHKE METO/bI HHCTAUISIHH BOJOKOHHO-ONTHYECKHX KAOEIbHBIX CHCTEM;
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—  BJIa/IeTh HAaBbIKAMH MPOEKTUPOBAHUS BOJIKOHHOONTHUYECKUX KAOENbHBIX CHCTEM; CIICIUAIIU-
3UpPOBAaHHBIMU IIPOIPaMMHBIMH IPOAYKTaMH, OPUEHTUPOBAHHBIMU Ha PELLEHUE HAYYHBIX, IPOEKTHBIX U
TEXHONOTMYECKUX 3a1a4 B TEXHUKE BOJKOHHOONTHYECKMX KAOENBHBIX CHCTEM; METOIAMH OIIpe/IesCHHS
ctpykrypsl BOJIC, pacuera mapameTpoB (OpMHpPYEMBIX KaOENbHBIX TPAKTOB M pacxoja KOMIIOHEHTOB
JUI UX TIOCTPOGHHS; METOJAMH OIpEeIeH s XapaKTEPUCTHK M CXeMaMH pacyeTa HapaMeTpoB TeXHHYe-
CKUX MTOMEIICHUH 1 KaOEIbHBIX KaHAJIOB Pa3IMYHBIX BUJOB HA APXUTEKTYPHOH CTaJUN MPOCKTUPOBAHMUS,

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBIsACT 8.0 3a4eTHBIX SAMHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
5 cemectp 6 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 112 52 60
Jlexuun 48 20 28
[IpakTuueckue 3aHATHS 32 16 16
JlaboparopHbie pabOTHI 32 16 16
CamocTosiTenbHas paboTa (Bcero) 140 56 84
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 32 16 16
pabotam

[IpopaboTka TeKIMOHHOTO MaTepHraa 74 32 42
[ToaroroBka K MpaKTUYECKUM 3aHATHSM, 34 8 26
ceMHUHapam

Bcero (0e3 ax3amena) 252 108 144
IToaroroBka 1 caya dK3amMeHa 36 36
OO01mas TpyI0eMKOCTb, 4 288 108 180
3avetHbie EnuHUIBI 8.0 3.0 5.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCIUIUTMHBI ¥ BUBI 3aHATUH PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

i = o 2 B =
: ° o Q = 5
2 jas] O O % S ] as)
° s s 3 TS 2 0
HazBaHus pa3aenoB IUCHUTUIUHBI i ) o, o, o © S
= = e s 5 0 S =
o, < < o 0 (S
= = O m 3 S 2
5 cemecTp
1 TlocTpoeHne NEpBUUHBIX CETEH IMIEK- 6 6 4 26 42 | OIIK-5, IIK-8,
TPOCBSI3U I1K-9
2 ®u3nyecKkre OCHOBBI MIEpPeIaun CBETa 8 6 8 16 38 OIIK-5, TIK-8,
o OB [K-9
3 XapakTepuCTUKU ONTUYECKUX MOTEPD B 6 4 4 14 28 | OIIK-5, IIK-8,
OB I1K-9
Hroro 3a cemectp 20 16 16 56 108
6 cemecTp
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4 Jlucniepcusi: BUJIbI 1 METO/IbI KOMIIEHCA- 6 8 0 16 30 OIIK-5, TIK-8,
1805051 I1IK-9
5 XapakTepuCTUKU CTaHAAPTHBIX ONTH- 6 4 0 30 40 | OIIK-5, T1K-8,
YECKHX BOJIOKOH [K-9
6 KoHCTpyKIIMM M XapaKTEPUCTUKH ONTH- 6 4 0 14 24 | OIIK-5, IIK-8,
YyecKux kabenei I1K-9
7 ITaccuBHbie kKoMnoHeHTH BOJIC 6 0 8 14 28 OIIK-5, TIK-8,
I1K-9
8 PacueT AJIMHBI 3JIEMEHTApHOTO KaOelb- 4 0 8 10 22 | OIIK-5, TIK-8,
HOT'O y4acTKa [1K-9
Hroro 3a cemectp 28 16 16 84 144
Hroro 48 32 32 140 252
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIMAM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — Coneprkanue pasieioB JUCIUILIAH (TI0 JISKIIHSIM)
g 3 E
3] ==
2 23
HasBanus paznenos Coneprkanue pa3zienoB JUCLUILIMHEI 110 JIEKIHUAM zF &5
o E
X 2 3
a B>
= S
5 cemecTp
1 TTocTpoenue [Ipenmer u 3anaun kypca. OO1IHe TPUHIUIIHI 110~ 6 OIIK-5,
MIEPBUYHBIX CETEU cTpoeHus cetu anekTpocssizu PO. Knaccudukanus [IK-8, IIK-
UIEKTPOCBSA3U HaNpaBJAIOLMUX CPeJl IEpeaul U CpaBHUTEIbHAS 9
OLIEHKA CPEeJICTB Nepeaul HHPOpPMaIMU ¢ UCTIOIb30-
BaHUEM DJIEKTPUUECKHUX HANPABISAIOLUINX CUCTEM U
BOJIC. MecTo u posib ONTHYECKUX HAINPaBIISIOMINX
cpen nepeaaun (OHCII) B coBpeMeHHBIX cucTEMax
cBsi3u. CTpyKTypa BOJIOKOHHO-ONTHYECKOW JTHHUU
CBSI3U
Uroro 6
2 ®usnueckue ocHoBbl | Tunel OB u nx xkoHcTpykiuu. JlydeBoii ananus pac- 8 OIIK-5,
nepenauu ceeta no OB npoctpaneHus uanydenus B OB: noigHoe BHyTpeHHEE ITK-8, I1K-
OTpaKEHUE, YUCIIOBAs aneprypa. BoiHOBOM aHaMu3 9
pacnpocTtpanenus nznydenus B OB: mpoduns noka-
3aresst MpeJIoMIIEHUs, HOPMUPOBAHHAsI YaCTOTa, YUC-
JI0 MOJI MHOTOMOJIOBOTO BOJIOKHA, JITHHHA BOJIHBI OT-
yecKu.M3rotoBneHre onTHYECKUX BOJIOKOH.
Hroro 8
3 XapaKkTepucTUKU 3aryxanue cseta B OB: OkHa nmpo3padyHoCTH, paJieeB- 6 OIIK-5,
ontrnyeckux noreps B OB | ckoe paccessnue u ero npuMenenue, YO u UK norepu IK-8, TIK-
B OB, nmorepu Ha Mukpou3rudax u cyMMapHbI€ TIOTe- 9
pu.
Uroro 6
Hroro 3a cemectp 20

6 cemecTp
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4 Jlucniepcus: BUIBI U
METO/IBI KOMIIEHCAIIUHN

Jucnepcus u nosnoca nponyckanust OB. Mexmoo-
Basi, MaTepHasibHasi, 1 BHyTPUMOOBAs (BOJTHOBOHAS)
mucnepcus. [lonspuszanonHas MoaoBast JUCTIEPCHSI.
Bnusinne nucnepcuu Ha niepeauy curnasios no OB.
[Tponycknas cmocoorocTh OB.

HUroro

OIIK-5,
TIK-8, TTK-

5 XapakTepucTuku
CTaHJAPTHBIX
ONTUYECKUX BOJIOKOH

MexayHapoHbIi coto3 anekTpocssizu MCO-T (ITU-
T)MuoromonoBsie onTruueckue BonokHa pek. [TU-T.
G.65101H0MOI0BBIE ONITHYECKHE BOJIOKHA pek. [TU-
T. G.652- G.657Cuennanpusie Tiisl OB

Hroro

OIIK-5,
TIK-8, TIK-

6 KoHCTpyKIIMU U
XapaKTEePUCTUKHU
ONTUYECKUX Kabeneit

Tunbel 1 KOHCTPYKIMH ONTHYECKUX Kabenei. Kinaccu-
¢ukamms OK. MaructpaiibHbie, 30HOBBIE, TOPOJICKHE
1 00BbeKTOBbIE Kabenu cBsi3u. CucremMa 0003HaUEHUH
n MapkupoBkU. OcHoBHbIE KoMIIOHEHTHI OK. [Tonzem-
HBI€, TTOJIBOJIHBIE U TIOJBeCHBIe KOHCTpYKIMK OK, nx
XapaKTePUCTUKHU, OCOOEHHOCTH UX coeAnHeHus. Me-
XaHUYECKHE MapaMeTphl: Macca; pa3pbIBHAS MPOU-
HOCTb; pa3JaBIUBAIOIINE YCUIIHE; CTOMKOCTh K U3TH-
6am.

HUroro

OIIK-5,
TIK-8, TTK-

7 IlaccuBHBIE
komroHeHTsl BOJIC

YerpolicTBa BBOJA U3ilydeHus. Pa3béMHBIE U HEpa3hb-
eMHbIe coeTuHEHUS. TUIbl KOHHEKTOPOB U X TEXHU-
yeckue xapakrepuctuku. Ceapka OB. OnTuueckue
pa3BETBUTEIN U OTBETBUTEIHN. TUIBI U OCHOBHBIE Ma-
paMeTpbl CHMMETPUYHBIX U HECUMMETPUUYEKUX pac-
MpeenuTesneil oNnTHIYecKoro u3nydeHus. OnTuaeckue
aTTEHIOATOPBI, U30JIATOPBL, HUPKYIATOPBL. OnTnde-
CKHe mepekiitoyareny (koMmyTaropsl). Kommyranm-
OHHO-PACIIPEIENUTEIbHBIE YCTPOUCTBA.

Hroro

OIIK-5,
TIK-8, TIK-

8 Pacuer pynHbI
3NIEMEHTapHOTO
Ka0eIbHOro y4yacTKa

[Ipuemnslie u nepenaromue Moy BOJIC — ocHoB-
HBIE TEXHUUYECKUE XapaKTePUCTUKHU. PacueT aimiHbI
OKY no 3aryxanutoPacuer OKVY no nucnepcun

Htoro

4

OIIK-5,
ITK-8, TIK-

Hroro 3a cemectp

28

Hroro

48

5.3. Paznenbl JMCHMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eCeYnBAIIMMH (PeAblTy IIUMHU)
U obecneynBaeMbIMU (MOCJAETYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AUCHUTUIHHBL, 1711 KOTOPBIX HEOOXOIUMO
n3ydeHue 00eCIeuynBaMnUX U 00eCIIeYNBAEMbIX TUCIIUTUTNH

1 2 3 4 5 6 7 8

[IpeamecTByromMMe TUCITUATITUHBI

HanmenoBanne JUCITUITIINH

1 OnTrueckue HarpasJsIoIue + + + + + + + +
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cpenbl

2 OnTo3JeKTPOHHBIE U KBAHTO-
BBIC IPHOOPHI U YCTPOUCTBA

3 OCHOBBI TOCTPOEHUS UHPO-
KOMMYHHUKAIIMOHHBIX CUCTEM U + +
ceTen

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 OnTruyeckue HanpaBJISIIOLINE
cpenbl

+ + + + + + + +

2 IIpoexTupoBaHKEe, CTPOUTEIIb-
CTBO U DKCILTyaTalus BOJIO- + +
KOHHO-ONTHYECKUX JIMHUI CBS3U

3 MHOTrOBOJTHOBBIE OLITHYECKHE
CHUCTEMBI CBA3H

+

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIMH, (HOPMUPYEMBIX TpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

Bunwl 3austuit

DOopMBI KOHTPOJIA

% Kommerenimmn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

O

Ok3ameH, KoHcIiekT camo-
roAroToBku, OTYET 110 J1a-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, 3a4eT, Tecr,
OTuer 1o MpaKTUYECKOMY
3aHSATHIO

IIK-8 + + + + Ox3ameH, KoHcnekT camo-
noaroroBku, OTYeT 10 Na-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, 3a4eT, Tecr,
OTt4er 1o MpaKTUYECKOMY
3aHSATHIO

I1IK-9 + + + + Oxk3amen, KoHcriekT camo-
noaroToBku, OTYET MO Ja-
6opatopHoii padote, Ompoc
HAa 3aHATHUSX, 3auet, Tecr,
OT4er 1o MpaKTUIECKOMY
3aHATHUIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> Sz
(a¥ Q <
= Sl
5 cemecTp
1 TTocTpoenue Onpenenenre TMNa ONTUYECKOTO BOJIOKHA JIJIS BbIJIE- 4 OIIK-5,
IIEPBUYHBIX CETEU JICHHOM CETH CBS3H. IK-8, TIK-
3JIEKTPOCBS3H Hroro 9
2 dusznyuecKre 0CHOBBI Uccnenosanue 3atyxanust B OB u moteps Ha ma- OIIK-5,
nepenaun ceera no OB | kpousrubax I1K-8, TIK-
HccnenoBanne qucnepcuoHHbIX xapakrepuctuk OB 4 9
Hroro
3 XapaKkTepucTUKU Uccnenoanne 3¢ (heKTHBHOCTH BBOJIA ONITUYECKOTO 4 OIIK-5,
ontnyeckux noreps B OB |n3nyuenus 8 OB IK-8, TIK-
Hroro 4 ?
Hroro 3a cemectp 16
6 cemecTp
7 IlaccuBHBIE HccnenoBanne noteps B pa3beMHBIX COETUHEHUAX U 8 OIIK-5,
komrnoHeHTsl BOJIC K09(h(DUITMEHTOB JeNIeHUs IeIUTeNel ONTHYECKON IK-8, TIK-
MOIITHOCTH 9
Hroro 8
8 PacueT nyinHbI HccnenoBanue onTHYECKUX U KOHCTPYKTUBHBIX Tapa- 8 OIIK-5,
3JIEMEHTApPHOrO metpoB OB u OK [TK-8, TTK-
Ka0eIbHOI0 yuacTKa Hroro 8 9
Hroro 3a cemectp 16
Hroro 32
8. IIpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanmMeHnoBaHue npakTHUECKUX 3aHATUN (CEMHHAPOB) MpUBEAEHO B Tabnue 8.1.
Ta6muna 8.1 — HauMeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 =
2 =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUYECKUX 3aHATUN (CEMHHAPOB) - =5
5 2 g
= a2
a e g
= S
5 cemecTp
1 IocTpoenue Pacnipoctpanenue ontuueckux curaaios B OB, myue- 6 OIIK-5,
NEPBUYHBIX CETEN Bas U BOJHOBAs TPAKTOBKA. [IK-8, I1K-
KTPOCBSI3U
AJIEKTPOCBS3 Vroro 9
2 dusznyecKre OCHOBBI MoaoBEBIN COCTAB ONTHUECKUX MOJCH B OIITHUUYECKOM OIIK-5,
nepenayun ceera no OB BOJIHOBO]JIE. TIK-8, IIK-
Uroro 6 9

CornacosaHa Ha noprtane Ne 30998




3 XapakTepucTUuKu 3aryxanue curHayioB B OB 4 OIIK-5,
onrtuyeckux noreps B OB Hroro [K-8, TIK-
9
Hroro 3a cemectp 16
6 cemecTp

4 lucnepcus: BUIBI U Pacuer xapakrepucTuK MHOTOMOJIOBOTO Y OJJHOMOJIO- 8 OIIK-5,
METOJIbI KOMIICHCAIIUHN poro OB IIK-8, IIK-

Uroro ?
5 XapakTepucTuku MHoromonoseie ontudyeckue BojaokHa pek. ITU-T. 4 OIIK-5,
CTaHJIapTHBIX G.6510aH0MO10BBIE ONITHYECKKE BOJIOKHA pek. ITU- T1IK-8, IIK-
ONTUYECKUX BOJIOKOH T. G.652- G.657 9

Hroro
6 Koncrpykiuu u Pacuer naccuBHbIx KoMmnonenTos BOJIC 4 OIIK-5,
XapaKTEePUCTUKU Hroro IIK-8, TIK-
ONTHYECKUX Kabee 9
Hroro 3a cemectp 16
Hroro 32

9. CamocrosiTesibHasi padoTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U OpMHpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

3 @]
2 z E
Q ==t
o ) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
= c, =
a o 2
= S}
5 cemecTp
1 TTocTpoenue [ToaroroBka k mpakTuue- 2 OIIK-5, KoHcnexT caMonoaroros-
MEPBUYHBIX CETEU CKHMM 3aHSITHSIM, CEMHUHA- TIK-8, ku, Tect
3JIEKTPOCBS3H pam I1K-9
IIpopaboTka JIEKIIUOHHOTO 20
MaTepuana
OdopmiieHne 0T4ETOB 1O 4
nabopaTtopHbeIM paboTam
Uroro 26
2 ®dusnueckre OCHOBBI IToaroroBka K npaxkTuye- 2 |OIIK-5, |KoHcHekT camMOonoaroToB-
nepenayun ceera no OB CKHM 3aHSITHSIM, CEMHHA- TIK-8, ku, Tect
pam I1K-9
[IpopaboTka J1eKIIHOHHOTO 6
Marepuaia
OdopmieHre 0T4ETOB 110 8
nabopaTOpHBIM paboTam
Hroro 16
3 XapakTepucTuKu [ToaroroBka k mpakTuue- 4 |OIIK-5, |KoHCHEeKT caMOnoAroToB-
onTtuyeckux noreps B OB | ckuM 3aHsATUAM, CEMHUHA- IIK-8, ku, Tect
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pam I1K-9
[IpopaboTka JIEeKIIMOHHOTO 6
MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 14
Hroro 3a cemectp 56
6 cemecTp
4 Jlucniepcus: BUABI U [ToaroroBka K mpaxkTu4e- 4 |OIIK-5, |KoHCHekT camOonoaroToB-
METO/Ibl KOMITEHCALINH CKHM 3aHSTUSAM, CEMHHA- [IK-8, ku, Tect
pam ITK-9
[IpopaboTka TeKIHOHHOTO 12
Matepuaia
Uroro 16
5 XapakTepucTuKu [ToaroroBka k mpakTuue- 4 |OIIK-5, |KoHCIeKkT caMonoAroToB-
CTaHJAPTHBIX ONTUYECKUX | CKAUM 3aHATHUSIM, CEMUHA- IIK-8, ku, Tect
BOJIOKOH pam I1K-9
[ToaroroBka k mpakTuue- 14
CKHM 3aHSTUSAM, CEMHHa-
pam
[IpopaboTka TeKIHOHHOTO 12
Matepuaia
Uroro 30
6 KoHCTpyKIIMHU U [ToaroroBka k mpakTuye- 4 OIIK-5, KoHcnexT caMmonoaroros-
XapaKTepUCTUKU CKHUM 3aHATUAM, CEMHUHA- [1K-8, ku, Tect
ONTHYECKUX Kadeen pam I1K-9
[TpopaboTka JIEKITMOHHOTO 10
Marepuaia
Hroro 14
7 TlaccuBHBIE [TpopaboTka JIEKIIMOHHOTO 6 |OIIK-5, |KoHcnekt caMomoaroToB-
komnoHeHTHEI BOJIC Marepuasa TIK-8, ku, Tect
OdopmiieHre OTYETOB I10 g |HIK9
J1abopaTopHBIM paboTam
Hroro 14
8 Pacuer nyinHbI [IpopaboTKa JIEeKIUOHHOTO 2 |OIIK-5, |KoHcCHekT camonoaroToB-
3JIEMEHTAPHOTO marepuaia [1K-8, ku, Tect
Ka0eJIbHOT0 yyacTKa [IK-
GenbHoro yuac OdopMmieHre OTYETOB 10 8 ?
JabopaTOpHBIM paboTam
Hroro 10
Hroro 3a cemectp 84
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 176
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Koncnekt camornoaroros- 3 3 4 10
KU
Ormpoc Ha 3aHATUAX 6 6 8 20
Otuet no nmabopaTopHOii 12 12 14 38
pabote
OT4er 1o NpakTUIECKOMY 10 10 12 32
3aHSTHIO
Wroro makcumym 3a nepu- 31 31 38 100
on
Hapacratomum urorom 31 62 100 100
6 cemecTp
KoncmiekT camomoaroros- 3 3 4 10
KH
Omnpoc Ha 3aHATHAX 5 5 5 15
OTueTt no nmabopaTopHOi 5 5 5 15
pabore
OTyer 1o NpakTHIYECKOMY 5 5 5 15
3aHSATHUIO
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacratomum urorom 23 46 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMbI OauioB Ha naty KT 2

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOiuLe
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Amnnpees, B.A. Hampasinstomue cucreMsl anektpocBsizu. B 2-x tomax. Tom 1— Teopust nepe-
JlauM ¥ BIMSAHUSA [DNeKTpoHHBIN pecype] : yueOHuk / B.A. Anapees, 3.J1. [loptHoB, JI.H. KoyanoBckuii.
— DnekTpoH. naH. — Mocksa : [opsiuas nunus-Tenekom, 2011. — 494 c. [DnextponHsIid pecypc] - Pe-
xuM foctyna: https://e.lanbook.com/book/5112, nara obpamenus: 13.06.2018.

2. DneKkTpuyecKue U BOJOKOHHO-ONTUYECKUE JIUHUU CBsI3U: YueOHoe nocodue / Epanos B. 1. —
2012. 150 c. [DnextpoHnHslii pecype]| - Pexxum moctyna: https://edu.tusur.ru/training/publications/802,
nata oopamenus: 13.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. TloptaoB, D.JI. Onrudueckue kabGenu CBA3M, MX MOHTaX M HU3MEPEHUS [DINEKTPOHHBIN
pecypce] : yuebHoe nocodue / D.JI. I[lopTHOB. — DnekTpoH. maH. — Mocksa : ['opsuas muHus-Tenexom,
2012. — 448 c. [DnekrponHbiit pecypc]| - Pexxum mocrtyma: https://e.lanbook.com/book/5187, mara 06-
pamenusi: 13.06.2018.

2. Ckmapos, O.K. B0JIOKOHHO-ONTHYECKHUE CETH U CUCTEMBI CBSA3U [DJIEKTPOHHBIM pecypc] :
yuebnoe nocobue / O.K. CxisipoB. — OnektpoH. gad. — Cankt-IleTepOypr : Jlans, 2018. — 268 c.
[OnexTponHbIii pecypc] - Pexxum nocryma: https://e.lanbook.com/book/104959, nmara oOparmmenus:
13.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Onruyeckue HampaBiIAOIIME CHUCTEMBbl M naccuBHble kKomnoHeHThl BOJIC: Meronnueckue
ykazaHus K jaboparopaeiM padotam / Edanos B. U. - 2012. 43 c¢. [OnekTpoHHbIH pecypc] - Pexxum mo-
cryna: https://edu.tusur.ru/publications/790, nara o6pamenus: 13.06.2018.

2. COopHHK 3a7a4 10 BOJOKOHHO-ONTUYECKUM JIMHUSAM CBSI3U: Y4eOHO-METOIMYEcKoe mocodue
o npaktuyeckuM 3aHaTusM / Edano B. U. - 2012. 50 c¢. [DnexTpoHHBIN pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/788, nata obpamenus: 13.06.2018.

3. Onruyeckue HaAMPaBJISIONINE CPEIbl U MACCUBHBIC KOMIIOHEHTHI BOJIOKOHHO-ONITUYECKUX JIU-
HUW CBsI3M: MeToruecKre yKa3aHus 10 OpraHu3allud camocTosATeabHoi padboTsl / Edanos B. U. - 2009.
41 c. [DnexrponHsIi pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/1266, nata oOpareHus:
13.06.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B
Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
H3 49ucJia Ji ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 340POBbA U MHBAJIMIOB IPCAOCTABIISIIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIIH.
Jlaist InI ¢ HApYIIeHUSIMU 3PeHUsI:
- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
baza gangrix TYCVYPa:

https://lib.tusur.ru/ru/resursy/bazy-dannyh

[Ipod. 6a3a mannbIxX - http://protect.gost.ru/

Nudopmarmonnas cuctema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya
NudopmarmonHo-ananutuyeckas cucrema Science Index PUHII:
https://elibrary.ru/defaultx.asp

Nudopmarmonnas cucrema - http:// www.tehnorma.ru/

NV AE D=

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALUH, TE-
KYILIEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerorces
JIEMOHCTpaIMOHHOE 000pyI0BaHNUE U yU4eOHO-HAITIIIHBIE TOCOOMs, 00eCcIeunBaloIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKLMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

YueOHo-BhruncnuTensHas jgadoparopus um. E.C. KoBanenko «JlaGopaTopusi BOJOKOHHO-ONTHYE-
CKMX JIMHUH CBA3U U U3MEPEHUIN»

yueOHas ayqUuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUIESCKOTO THITA, y4eOHAasT ayTUTOPUS ISl IPOBEICHUS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI AJIsi TPOBEJACHHUSI 3aHATHI CEMUHAPCKOTO TUTIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUsl (BBIMOJHEHUSI KYPCOBBIX pa0OT), MOMEIIEHUE ISl POBEACHUS TPYMIOBBIX U UHJIUBUIYATbHBIX
KOHCYNbTAlIU{, TOMEIIeHNE JJIs TPOBECHHS TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCcTallluu

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, 1. 47, 3336 ayn.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- KommnbrotepHsie pabouune cranuuy (8 mr.);

- 'enepaTop ONTHYECKUX U ANEKTPHUECCKUX UMITYJIHCOB KOMOMHUpoBaHHBIM OI'5-87 (3 mmT.);

- BartmeTp nornomaemoit moutHoctu ontudeckuii OM3-65 (4 mr.);

- BarrmeTp nornomaemMoit momHocTH ontuyeckuit OM3-66 (1 mrT.);

- 'enepatop nmnynscos ['5-54 (1 mr.);

- Octmmnorpag C1-75 (2 mrT.);

- Octmnorpag C1-73 (1 wrT.);

- Usmeputens kodddunmerTa ommook 832 (1 mr.);

- 'enepatop curnanos ontuyeckuit OI'4-162 (1 wrt.);

- I'enepatop BeicokouacTtoTHbI CIITT'4-102 (1 mT.);

- @ITY (1 mt.);

- Kommnext ans cBapku ontuyeckoro BojokHa KCC-111 (1 m.);

- Kommuiexr ainsa cBapku onrtuyeckoro BosiokHa KCC-121 (1 mrT.);

- box naukarun OMK3 (2 miT.);

- Uctounuk noctossHHoro Toka b5-21 (1 mr.);

- McTouHMK TuTaHus MOCTOSTHHOTO ToKa b5-45 (1 miT.);
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- Pednexrometp ontuueckux norpemnocteit OFT-12 (2 mr.);

- JleMoHcTpanmoHHoe 00opya0BaHKe sl Tpe3eHTanui (mpoekrop 1 mT., 3xkpan 1 mrT.) ;

- Jlaboparopusiii cTeH1 "KOMIOHEHTHI BOJIOKOHHO-ONTHYECKOM THHUY CBSI3U";

- JJabopatopHsIii cTteHn "BonokoHHO-ONTHYECKAst TUHUS CBSI3U";

- JlaboparopHbIii KOMITIIEKC "BOTOKOHHO-ONITHYECKUE CHCTEMBI IepeIadn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KAaHAJIOB';

- JlaboparopHsIii cTeH 1 "BOMTOKOHHO-ONTHYECKAS CBS3D';

- TunoBo#t KOMITIIEKT yaeOHOTO 000pyHOBaHus "MOHTaX M AKCILTyaTalus BOJJIOKOHHO-ONITHYECKUX
CTPYKTYPUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

7-Zip

Adobe Reader
LibreOffice
Mozilla Firefox
PTC Mathcad 15

Qucs
Scilab

13.1.3. MaTepua/IbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaToOpHbIX padoT

Yyeono-BerunciurensHas gadoparopust uM. E.C. KoBanenko «JlabopaTopusi BOJTOKOHHO-ONITHYE-
CKMX JIMHUM CBA3U U U3MEPEHUN»

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, yueOHAast ayTuTOPUS sl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI AJIsl IPOBEJACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAWBHUIYAIBHBIX
KOHCYJIbTAlIMi, TOMEIIEHHE JJIs TPOBECHHS TEKYIIIET0 KOHTPOJIS M POMEKYTOUHOM aTTecTallluu

634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ymuna, a. 47, 3336 ayn.

Ornucanue UMeroIIerocs 000pyI0BaHUS:

- Komnbrotepnsie paboune cranimu (8 mir.);

- ['enepaTop ONTHYECKUX U ANEKTPHUUESCKUX UMITYJIHCOB KOMOMHUpoBaHHBIM OI'5-87 (3 mmT.);

- BarrmeTp normnomaeMoit momuoctu ontuaeckuit OM3-65 (4 wr.);

- BarrmeTp nornomaemoit momuoct ontudeckuit OM3-66 (1 mrT.);

- 'enepatop umnynascos ['5-54 (1 mr.);

- Octwmnorpag C1-75 (2 mrT.);

- Ocummnorpag C1-73 (1 mrT.);

- U3meputens kodddunrerTa ommook 832 (1 mr.);

- 'enepatop curnanos ontuyeckuit OI'4-162 (1 mrt.);

- I'enepatop BeicokodacToTHbId CIITT'4-102 (1 mt.);

- @ITY (1 wr.);

- Kommuiext ans cBapku ontudeckoro BojjokHa KCC-111 (1 mT.);

- Kommuiexr aiis cBapku ontuyeckoro BosiokHa KCC-121 (1 mrT.);

- bok naukarun OMK3 (2 mT.);

- Uctrounuk noctosiHuoro Toka b5-21 (1 mr.);

- McTounuk muTaHus MoCcTosTHHOTO Toka b5-45 (1 mT.);

- PepnexromeTp ontrueckux norpemHocteir OFT-12 (2 mit.);

- lemoHcTpanioHHoe 000pyIoBaHue ISl Mpe3eHTanui (nmpoekTop 1 mt., a3kpan 1 mr.) ;

- JJabopatopHusiii cren "KoMIOHEHTHI BOIOKOHHO-ONITUYECKON JIMHUU CBSI3H'";

- JJabopatopHsIii cTreH "BonoKoOHHO-ONTHYECKAst TUHUS CBSI3U";

- JIaGopatopHbIii KOMILIEKC "BOJIOKOHHO-ONTHYECKHE CUCTEMBI ITEpPeJayn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KAaHAJIOB';

- JJabopatopHusiii cren "BonokoHHO-ONTHYECKask CBSI3b';
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- TurmoBoi KOMIIEKT y4eOHOro 000pyaoBaHus "MOHTaX M SKCIUTyaTalus BOJIOKOHHO-ONTUYECKUX
CTPYKTYPUPOBAHHBIX KAOCIbHBIX CHCTEM";

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- Pabouee mecTo mpenoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Adobe Reader

— LibreOffice

— Mozilla Firefox

— PTC Mathcad 15

— Qucs

— Scilab

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHoOe o0ecrniedyeHue JIsl CAMOCTOSITeIbHON padoThl
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komnsroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81'T . - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIBHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecredeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYESCKUX CPEJICTB MpueMa/mepesa-
i yaeOHOM nH(OpMaIUU B TOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI TIPETOIaBaHus A1 00yJaroIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOM 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU MOMOIIY BUICOYyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAOIIMMUCS ¢ HAPYLIEHUSIMH OMOPHO-IABUIaTEJIBLHOI0 aNNapaTa UCIOJb-
3YIOTCS aJIbTepHATHBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
nauu yaeOHOUM nH(OpMaIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CUCTEMBI OOyUIeHUS ISl JTFO/IeH ¢ WHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

Bomnpoc 1

I'opoackue OK npumenstorcs ...

a) KOPOTKUX PACCTOSTHUI SKM

0) KOpOTKHX paccTostauii 10 10kM

B) KOPOTKUX PAaCCTOSHUM 2KM C ITPOBAUIEPOM

T') JUIMHHBIX PACCTOSIHHUMA 25KM

Bormpoc 2

K o6bekroBeiM OK oTHOCSTCH ...

a) 31aHus U COOPYKEHUS

0) mocenkoBbic MuHu ATC

B) 00pTOBBIE MHPOPMAITMOHHBIE CUCTEMBI ITOJIBUKHBIX OOBEKTOB.

I') YUYpeKJICHUEHCKas W BHJeOTeNle(OHHAsI CBsI3b, BHYTPEHHSS CETh KaOEJIBbHOTO TEJIEeBHJICHHS,
60pTOBBIE MH(DOPMAITMOHHBIE CUCTEMBI TIOJIBUKHBIX 0OBEKTOB.

Bormpoc 3

Kpyrslii cBeTOBOI UMEET ...

a) [TnacTukoBO€E LENITI0I03HOE TIOKPBITHE

0) TPEXCIOMHYI0 CTPYKTYPY C MoKa3aTeseM npeiaomiieHus nl, n2 u n3

B) JIByXCJIOHHYIO CTPYKTYpY € IIOKa3aTteneM npenomieHus nl u n2

T') OAHOCIIONHYIO CTPYKTYPY C TIOKa3aTesieM mpeaoMiieHus nl

Bompoc 4

KBapueBoe crekio uMeeT nokasaresb NpeIoMICHUs PaBHBIN:

a) 1,46

0) 2,02

B) 1,02

r) 3,14

Bompoc 5

3alUTHOE MOKPHITUE BOJIOKHA OOBIYHO U3TOTaBIMBACTCS:

a) JIByXCIIOMHBIM

6) OIHOCIOMHBIM

B) TpexcioitHbiM

r) Henpo3paunbim

Bompoc 6

[To yacTOTHO-IIPONYCKHOW CIIOCOOHOCTH HAMITYUIIUMU SIBJISIFOTCSL. ..

a) CTYIEHYaTble BOJIHOBO/IBI

0) MHOTOMO/IOBBIE BOJTHOBOJIbI

B) CJIOUCTBIE BOJTHOBO/IbI

') OIHOMO/IOBBIE BOJTHOBO/IbI

Bomnpoc 7

['maBHas npobnema npu coznanuu OB 3To:

a) YBEIMYUTH AUAMETP

0) YBETUYHUTH MPOITYCKHYIO CIIOCOOHOCTH

B) YMEHBILIUTh MHOTOMO/IOBOCTh

I') OJIyYUTh MaJlble IOTEPU

Bompoc 8

Pa3smsaryenue kBapieBoro crekjia NpoOUCXOAUT IIPU TEMIEpaType:

a) 600...750 rpaxycos Llenbcus

6) 500...1000 rpamycos Lleascus

B) 1800...2200 rpanycoB Llenbcus

CornacoeaHa Ha noprane Ne 30998 16



r) 800...1200 rpanycoB Llenabcust

Bomnpoc 9

W3 kBap1ieBo# 3aroTOBKU JUIMHOW 1M mosrydaercst:

a) onToBOJIOKHO JutHON 1000 M

0) onTOBOJIOKHO JIHHOK 600 M

B) OMTOBOJIOKHO JUTHHOU 152 M

T') ONITOBOJIOKHO JJIMHOM 750 M

Bomnpoc 10

OK ¢paHIy3cKOro mponu3BOACTBA OTINYAETCH. .

a) OTCYTCTBUEM CBapHBIX CTHIKOB

0) Hamm4KreM 0co00TO MOKPHITUS Ha BOJIOKHAX

B) COCTaBOM MHOT'OMOJIOBBIX U OJTHOMOJIOBBIX BOJIOKOH

I') HUIMYMEM YHU(PUIIMPOBAHHOTO MOAy s Ha 10 BOIOKOH

Bomnpoc 11

OnuHakoBO J1 YKciIo MoA ajst rpagueHTHOro OB u crynenyaroro OB, ecnu HOpMUpOBaHHAs Ya-
CTOTa OJHA U Ta xKe?

a) OTIMYaeTcs B JIBa pasza

0) OMHAKOBO TIPH BBITMTOJTHEHUH YCIOBUS nln2

T') €CJIU €CTh BHEIIHEE MOKPHITUE, TO HUYEM HE OTIIMYACTCA.

Bomnpoc 12

Bo ckoipKko mpuMepHO pa3 OTIMYAIOTCS HOPMUPOBAHHASI YACTOTAa M KpUTHYeckas yactora B OB?

a) B maTh pa3

0) [IpuMepHO OMHAKOBOTO TOPSAKA

B) B nmecsthb pas.

r) Ouenb cunbHO oTMyaroTes B 10 B crenenu 14 pas

Bomnpoc 13

KabenpHoe 3aryxanne OB paccuuTbiBaeTcs Kak CyMMa...

a) TATU COCTABJISIONINX

0) ceMH COCTaBIISIFOIITUX

B) TPEX COCTABJISIOIINX

T') YETBIPEX COCTABIISIONINX

Bomnpoc 14

Mopeinb ONTOBOJOKOHHOM ONITUYECKOM CBSI3U COLAEPIKHUT...

a) BOCEMb CaMbIX HEOOXOIUMBIX MOIYJICH

0) yeTsIpe MOIYJIs, TIAaBHBIN 13 KOoTophix OK

B) MATh MOAYJIEH, BKIIIOUas Jiazep

T') HIECTh MOAYJIEH C BO3IYIIHBIM (PUIBTPOM

Bomnpoc 15

HymnnekcHas cxema nepenadn nHpopmarmu no OB HeoOxoauma 1is. ..

a) ¢puabTpanuu cooOIeHNH

0) peanu3zanuy MUPOKOIIOIOCHOM nepeaayn nHpopmaruu B 06a konia OB

B) TIOCJIEIOBATEIbHOMN nepeaaun nHpopmanmu B o6a korma OB

') OMHOBpEMEHHOH niepenaun nHpopmaiiu B o6a korna OB

Bomnpoc 16

OCHOBHOE «OKHO IPO3pauHOCTH» HAXOJAUTCS B TUAIA30HE. ..

a) 1550uMm - 1600HM

0) 1400uM - 1500HM

B) 1000HM - 1100HM

r) 600HM - 800HM

Bomnpoc 17

JUJ1s IOBBIIIEHHS TPOMYCKHOM crnocobHocTH OB UCTIONB3YIOT CIIeAYIONINE TEXHOIOTHH. ..

a) BIM

0) KKM

B) CCMT
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r) OTDM

Bomnpoc 18

Br160op Toro unu nHoro noaauanazona L unu S nukryercs:

a) BEpXHEH 4acTOTOM pabOTHI MepeaaTInKa

0) HIDKHEH yacToTOM paboThI epeaaTunKa

B) HEPAaBHOMEPHOCTHIO YaCTOTHOM XapaKTePUCTUKU

') AMHAMUYECKUM JHara30HOM (HOTONPHUEMHHUKA

Bomnpoc 19

Kakue mpenanonoxeHus BEpHbI MPU UCHOIb30BaHUM ypaBHEHHMH MakcBeiuia AJisi aHajau3a THUIIA
BoJH B OB?

a) B pacCMaTprBaeMOM IIPOCTPAHCTBE OTCYTCTBYIOT TOKHU M 3apsi/ibl.

0) B paccMaTpuBa€MOM MPOCTPAHCTBE MIPUCYTCTBYIOT TOKH U 3aPs/IbI.

B) B pacCMaTpUBAaEMOM IIPOCTPAHCTBE NMPUCYTCTBYIOT TOJIBKO 3apsi/ibl HA AUAIICKTPUKAX.

r) obosouka OB siBnsieTCst MpOBOAIICH

Bompoc 20

Ha rpanumax oJHOpOJHBIX T€J IUAJIEKTPUUECKas MPOHUIIAEMOCTh MEHSIETCS

a) HEMIPEPHIBHO

0) mIaBHO

B) CKa4K0OOpa3HO

T) [0 3KCIIOHEHIMAIbHOMY 3aKOHY

14.1.2. Dx3aMeHAIIMOHHbIE BONPOCHI

Onrtuueckoe BosokHo (OB).

1. Maiite nonnyto kiaccupukanro OB, ynciieHHble 3HaYeHUs TePEeIaTOYHbIX XapaKTEePUCTHUK.

2. HazoBute Bce BUAbI qucnepeuu, nMeromme Mecto B OB. CpaBHUTE TUCHIEPCHIO OJTHOMOJIOBBIX
1 MHOTOMOI0BEIX OB.

3. B uem nocToMHCTBA M HENOCTAaTKH 0AHOMOJO0BbIX OB? Ha3oBuTe TUIIMYHbIE 3HAUEHUS UX NIEpE-
JTATOYHBIX XapakTepucTuk g G.652

4. Kakue crannaptel OB HaunbGonee mupoko ucnons3ytorest B BOJIC B Hacrosiee Bpems? [laiite
YHCJICHHBIE 3HAYEHMSI X OCHOBHBIX IIepEaTOuHbIX XapakTepucTHK. KakoBa ux obgactb npuMeHeHUs ?

5. Ot yero 3aBucsT codcTBeHHble norepu B OB u norepu B OK?

6. BcnenctBue yero Bo3HUKAET MOJSIpU3allMOHHAs MexMoaoBas aucnepcusi? B kakux OB ona no-
ABJIIETCS, K YEMY OHA IIPUBOJAUT U KaK OHA PaCCUMTHIBAETCS?

7. HazoBute «oOnactu mpo3padyHocTu» KBapueBblx OB u nmpuBenuTe TUNMMYHBbIE YHCIEHHbIE 3HA-
YEHMsI IOTEPD B KAXKIOM.

8. Ilepeuncnute Ha kakue nmapameTpbl OB BiMseT OTHOCHUTENbHASI PA3HOCTh MIOKa3aTeseil mpenom-
JIeHUs CepLeBUHBI U 00010uku. KakoBo ero cpenHee 3HaueHue Ui pa3nuuHbIX TUos OB?

9. 13 xakux COCTaBJISIFOIIMX COCTOUT XpomaTtuueckas qucnepcus? KoadduuueHT ynenbHol nuc-
nepcun. Kakoi cocTaBisroIIEel MOKHO MEHATD 3HAK U 4TO U3 3TOIO clIeayer?

10. Jaiite onpenenenue nucnepcuun. Kakue Buasl qucnepeuu Bel 3Haete? B kakux tunax OB npe-
BaJIMPYIOT T€ WIK UHBIE BUJBI? B uem usmepsercsa qucnepeus?

11. Kak cBsizan koa@duiueHT mupokornonocHoct ¢ paziauunbiM [ITIIT? KakoBo ero unciennoe
3HaueHue A pazubix [ITIT1?

12. Ot kakoro napamerpa OB 3aBucut BennunHa 3Qp¢peKTUBHOCTH BBOJa u3nydeHus? KakoBo ee
3Hayenue 11 OOB u MOB?

13. [aiite ompeneneHue MexXMoOI0BON aucrepcuu. OT KakuX HapaMeTpoB 3aBHCHUT BEIMYMHA
MexMo0Bo# nucnepcun B OB co crynenuaTtsiM U rpaaueHTHeIM TTTITT?

14. JlaiiTe onpenenenue HopMupoBaHHOM yacToThl. KakoBo ee 3Hauenue B ciayyae OOB u MOB?

15. Ot 4ero 3aBucur uucnosas aneprypa? Ha xakue napamerpsl BOJIC Biuser yncioBas anepry-
pa OB u kakoBbI ee unciennbie 3Hadenus 11t OOB u MOB?

16. Ilepeuncaute reoMmeTpuueckre U MexaHndeckue xapakrepuctuku MOB. Jlaiite nx uncieHHoe
3HAaYEHUE.

17. aiite onpenenenue aucnepcuu. Kakumu merogamu u cnocobamu nomyvaror OB co cmenen-
HOM WM crilakeHHOM nucnepcuei? KakuM pexkoMeHIalusM OHM COOTBETCTBYIOT? B Kakux ciydasx uc-
noJib3yercs?
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18. Ilepeuncnute OKHA MPO3pavyHOCTH KBapleBbix OB, BennuuHy 3aTyxaHUs B HUX U UHTEPBAJIbI
JUTMH BOJIH COOTBETCTBYIOIINE WM.
19. Kakumu ¢pu3udecknMu mporeccaMu 00yCIOBICHBI IOTEPH CBETOBOI MomHOCcTH B OB?
20. Ot uero 3aBuUcUT MexkMozoBas nucriepcusi B MOB? ['ne ona 6onbire: B OB co cTyneHuaTsim
[TIIT nnun napaboanueckum ITIIT? Obnacts npumenenust MOB.
21. KakoBbl OCHOBHBIE MPEUMYIIECTBA UCTIOJIb30BAHUS ONITHYECKUX BOJIOKOH B CUCTEMAX CBSA3U?
22. Yem onpenensieTcs: YUCa0 HaupaBiIsieMbIX MOJ B CTylleH4aToM U rpaaueHTHoM MOB? Ot uero
OHO 3aBUCHUT?
Onrtuueckue kadoenu (OK)
. OnumuTe 0CHOBHBIE TUIBI KOHCTpYKIMKU OK.
. Kakne mapku xabeneit mpeaHazHaueHbI 1JIs TOJ3E€MHOMN MPOKIaIKu?
. OT 4ero 3aBUCAT CyMMapHBIE MIOTEPH SJIEMEHTAPHOTO KaOEeTLHOTO yyacTka?
. Onuurre NpUHIUIB MAPKUPOBKHU.
. Kakne mapku kabeneit npennasHaueHsl s moasecHsix OK.
. [lepeuncnure ocHoBHBIE KOMITOHEHTHI OK.
. Texunueckue TpeOOBaHUS K ONITUYECKUM KaOEJsIM CBSI3H.
. Kabenmu mnst mHapyxHoii npoxianku. Kakue mapku kaOenel mpenHa3Ha4eHbl 171 TPOKIAAKH B

01NN WN—

TPYHT?

9. Ilepeuncnute noctonHcTBa U HepocTaTk OK 1o cpaBHEHUIO C 3JIEKTPUUECKUMHU JIUHUSMU CBSI -
3H.

10. OT xakux mapaMeTpoOB 3aBUCHUT JIJIMHA pereHepaloHHoro yyactka? Ha3oBure MeTos! yBenu-
YEHMS IMHBI PETCHEPALIMOHHOTO Y4acTKa.

11. Kabenu asst Bo3yniHo# noasecku. Kakue mapku kaleneit npeiHazHaueHbl IS TOIBECKHU?

12. Tlepeunciure 0CHOBHbIE KOHCTPYKTUBHBIE 371eMeHThl OK. UTO OTHOCHUTCS K ClieliMaibHbIM Ka-
oemsm?

13. JlaiiTe knaccupUKaIMIO ONTHYECKUX KaOeel 1Mo KOHCTPYKITHH.

14. Tlepeuncnute TUIBI pacrnpeaenureneid onrudeckoro uznyueHus (POM) m mpuBenure ux
OCHOBHBIE ITAPAMETPBI.

15. Jaiite onpeaenenue 3Heprerudeckoro norenuuana BOJIC. Ot yero oH 3aBUCUT U KaKOBO €0
3HA4YECHHE JJI1 MaTUCTPAJIbHBIX, 30HOBBIX JIUHUM CBS3U?

16. KakoBbl meTob1 n3rotoBieHust OB?

17. Maitte knaccupuKaIMio ONTHYESCKUX KaOelel 1Mo Ha3HAYCHHUIO.

18. Buas! npoknanku OK npu ctpoutensctse BOJIC.

19. Ilepeuncaute ocHoBHbIe KommoHeHTHl OK. Kakme mapkm kabened mpemHa3sHaueHbI st
NPOKJIAIKU B KaOeNbHOM KaHAIU3aluu?

20. [Inst yero Ha ONTUYECKOE BOJIOKHO HAHOCAT MOJUMEPHOE MOKPHITHE?

21. Ha3zoBuTe METOb! YBEINYEHHSI JUTMHBI PETC€HEPALIMIOHHOTO Y4aCTKA.

22. YeMm orpaHuu€Ha JUIMHA PETEHEPALMOHHOTO Yy4aCcTKa U KAKOBBI METOMBI YBEIUYECHHUS MPOITYCK-
HOU CMIOCOOHOCTH PEreHepalMoOHHOrO yyacTKa?

[TaccuHbie KOMTOoHEHTHI (1K)

1. HazoBHTE TUMBI ONTHYECKUX KOMMYTAaTOpOB. ONMUIIUTE MPUHIIUI paOOTH ONITUYECKOTO KOMMY -
TaTopa.

2. Ipunimn paboTel onTH4ecKoro u3osATopa. KakoBo ero HaznaueHue?

3. Ha3oBuTe BUIBI U XapaKTEPUCTUKHU OTBETBUTENIECH, IPUBEAUTE TUIIOBBIC 3HAUYCHUS UX ITapaMET-
pOB.

4. Ha3oBuTe THUIBI TOPUEBBIX PA3BETBUTENECH C ONTUYECKUMHU 3JIEMEHTAMH U HAPUCYHTE CXEMBI UX
IIOCTPOEHHUS.

5. Ha3nadeHue u knaccu(uKanus COeIMHUTEIbHBIX MY(T.

6. Ilepeuniciute Bce U3BECTHBIE BaM BUAbI NacCUBHBIX KoMIOHEeHTOB BOJIC u ux ocHOBHBIE Xa-
PaKTEPUCTHUKH.

7. KakoBo HazHaueHrne WDM ycTpoiCTB, KaKOBBI X OCHOBHBIE ITapaMeTpPhl U MEepeUrcanTe Hu3u-
YECKHUE SIBJICHUSI, NCIIOJIb3YEMbIE B HUX.

8. JlaliTe CpaBHUTEIBHBIM aHAIN3 PA3IMYHBIX TUIOB ONTHYECKUX MEpeKIroyaTeneil (KoMMyTaTo-
POB) M IPUBEUTE UX IAPAMETPBHI.
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9. Ilepeuncaute Meronsl coenquHeHuss OB, npoaHanu3upyiTe UX TOCTOMHCTBA U HENOCTATKHU C
YKa3aHHUEM CPEJHETO 3HAYCHMS ITOTEPD.

10. Kak BiuseT quameTp MO0BOro nosst Ha napamerpsl WDM ycTpoHCTB U Kak 3aBUCHUT OT JAJIH -
HbI BOJIHBI?

11. KakoBel TpeOOBaHUS K ONTHUYECKUM PAa3bEeMHBIM COETUHHUTEISIM (KoHHEeKTopam)? ITpuuuHbI
BO3HUKHOBEHUS B HUX IIOTEPb.

12. Kakue Tunbsl HEpa3beMHBIX ONTHUYECKUX COCIMHUTENEH BbI 3HaeTe? I 7ie mpuMeHsIoTCs pa3b-
€MHBIC U HEPAa3bEMHBIE COCTUHEHUSA?

13. Ilepeuncnute H1O0CTOMHCTBA U HepocTaTku WDM ycTpoiicTB Ha AU(PPAKIIUOHHBIX PELIeTKaX U
cpaBHUTE X ¢ WDM npyrux BHUIIOB.

14. Kakue cymecTtBytoT ciocoOsl coeauneHust OB? OcHOBHbBIE MEpeqaTOYHbIE XapaKTEPUCTUKU
coenquHuTeNnei. JlaiTe X YMCICHHOE 3HAYCHHUE.

15. KoHCTpYKIINH COETUHUTENBHBIX MY(QT.

16. HazoBute u maiite onpeneseHus OCHOBHBIX MTapaMETPOB ONTHYECKUX Pa3BETBUTEIECH.

17. Jlns uero npeaHasHaueH arreHroaTop? Kakue TUIBI aTTEHI0aTOPOB Bbl 3HAaETE?

18. Tumbpl KOHTaKTa B COSAMHUTENSIX (KOHHEKTOPaX).

19. Buasl onTHYECKUX KOHHEKTOPOB, UX OCHOBHBIE XapaKTEPUCTUKH U 00IACTh IPUMEHEHHS.

20. B yem 3akmrouaercs texHoioruss PON. Apxurtekrypa PON?

21. HazoBute OCHOBHBIE BU/IbI pa3BeTBUTENCH. ONUIINTE TPUHIUI PaOOThl Pa3BETBUTEIS.

22. KakoBO Ha3HA4YCHHE ONTHYCCKOTr0 KomMmyTaropa. [IpuHIUI paboThl ONTHYECKOT0O KOMMYTATO-
pa.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. JlaliTe cpaBHUTENBHBIN aHAIN3 PA3IMYHBIX THUIIOB ONTHYECKHUX IMEpeKItouaTesied (KoMMyTaTo-
POB) U IIPUBEJUTE UX TAPAMETPHI.

2. Ilepeuncnute mMeronsl coenunenuss OB, nmpoaHanu3upyiTe MX JOCTOMHCTBA M HEJOCTATKU C
YKa3aHHUEM CPEJHETO 3HAYCHMSI I10TEPD.

3. Kak Bnusier quameTp MoaoBoro nois Ha napamerpsl WDM yCcTpoNCTB 1 Kak 3aBUCHUT OT JJIMHBI
BOJIHBI?

4. KakoBbl TpeOOBaHUS K ONTHYECKUM Pa3beMHBIM COETMHUTENAM (KOHHEKTOpaM)? [IpudnHbI BO3-
HUKHOBEHUS B HUX IIOTEPb.

5. Kakue Tumnsl HEpa3beMHBIX ONTUYECKUX COCTUHUTENEH Bbl 3HaeTe? [ 1e MpUMEHSIOTCS pa3bheM -
HBIE€ U HEPA3bEMHBIE COEAMHEHUS?

6. Ilepeunciute noctonHcTBa U HegocTatku WDM ycTpoHCTB Ha MU(PaKIMOHHBIX pEIIeTKaxX U
cpaBHUTE X ¢ WDM npyrux BUIIOB.

7. Kakue cymiecTByrOT crioco0sl coequaeHusi OB? OcHOBHBIE MTepeIaToOuHbIe XapaKTEPUCTUKH CO-
eauHuTeNen. [laiTe X YuCICHHOE 3HAaYCHHUE.

8. KoHCTpyKLIMU COETMHUTENBHBIX MY(]T.

9. HazoBuTe U faiiTe onpeesieHuss OCHOBHBIX [IapaMETPOB ONTUYECKUX Pa3BETBUTEIIEH.

10. Jlns yero npeanasHaueH arreHroaTop? Kakue TUIBI aTTEHI0ATOPOB Bbl 3HAaETE?

14.1.4. 3auér

1. Kakue crangaptsl OB nHanbonee mmpoko ucnonssyiores B BOJIC B Hactosiiee Bpemsi? Jlaiite
YHCJICHHbIC 3HAYCHUS X OCHOBHBIX MEPEAATOYHBIX XapakTepucTuk. KakoBa nx o0nacte npuMeHeHus?

2. HazoBute «obsactu mpo3pavyHoCTH» KBapieBbix OB u npuBenuTe TUMMYHBIC YUCICHHBIC 3HA-
YEeHUSI TIOTEPh B KaXKIOM.

3. I3 KakuxX COCTaBISIOMIMX COCTOMT Xpomaruueckas aucnepcusi? Kosddumment ynensHoii auc-
nepcun. Kakoii cocTaBsomeid MOKHO MEHATh 3HaK U YTO U3 3TOTO cieayer?

4. Naiite monuyto knaccudukanuio OB, yncieHHbIe 3HAYEHUS TePEeJaTOYHBIX XapaKTEPUCTHUK.

5. HazoBute Bce Bubl qucnepcuu, uMmeromue Mecto B OB. CpaBHUTE AHCTIEPCUIO OAHOMOJOBBIX
1 MHOTOMO10BBIX OB.

6. B uem noctonHcTBa M HeAOCTATKU OJHOMOAOBBIX OB? Ha3zoBuTe TUIIMYHBIE 3HAYEHUS UX IEpe-
JIaTOYHBIX XapakTepucTuk g G.652

7. Ot 9ero 3aBHUCAT coOcTBeHHBbIE ToTepu B OB 1 motepu B OK?

8. BenencTBre 4ero BO3HUKAET MOJISIpU3alMOHHas MexxMooBas aucnepcusi? B kakux OB ona no-
ABJISIETCS, K YEMY OHA MPUBOAUT U KaK OHA PAaCCUUTHIBACTCS?
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9. Ilepeuncaute Ha kKakue napameTpsl OB BaMseT OTHOCHUTEIbHASI PA3HOCTh IIOKA3aTENEH MPEnoM-
JIEHUsI CepALICBUHBI B 000710ukH. KakoBo ero cpennee 3HaueHUe )1 pa3IndHbIX TUTIOB OB?

10. Ot kakoro mapamerpa OB 3aBucur BenuunHa 3¢pdexkruBHOCTH BBOJA M3nydeHus? KakoBo ee
3Hayenue 1 OOB 1 MOB?

11. Maiite onpenenenue aucnepcun. Kakue Buasl aucnepcuu Bel 3Haere? B kakux tunax OB npe-
BAJIMPYIOT T€ WX UHBIEC BUABI? B ueM usmepsiercs gucnepcus?

12. Kak cBs3an koa¢duiment mupokononocHocT ¢ pasnuunbiM [II1I1? KakoBo ero uncnennoe
3HaueHue AJis pa3ubix TITIT?

13. Jlaiite onpenenenue aucnepcun. Kakumu merogamu u criocobamu nomyvaror OB co cmenien-
HOM WJIM CIVIaK€HHOU aucnepcuei? Kakum pexoMeHaausM OHM COOTBETCTBYIOT? B kakux ciyyasx uc-
noJib3yercs?

14. [laiite ompeneneHue MeEXMOI0BOM aucnepcur. OT KakuX MapaMeTpPOB 3aBUCUT BEJIMYHMHA
MexMoA0Bo# nucnepcun B OB co cryneHuatsiM U rpaaneHTHbIM TTTITT?

15. [Jaiite onpeneneHne HOpMUpOBaHHOM yacToThl. KakoBo ee 3HaueHue B cinydae OOB u MOB?

16. Ot uero 3aBucur uucnosas aneprypa? Ha xakue napamerpsl BOJIC Biusier yncnoBas anepry-
pa OB u kakoBsI ee uncieHHblie 3HadeHus aigs OOB u MOB?

17. Ilepeuncaute reoMeTpuuecKre U MexaHndeckue xapakrepuctuku MOB. Jlaiite ux uncieHHoe
3HAYCHHE.

18. Yem omnpenenseTcst 4uciao HaupaBiIsieMbIX MOJ B CTylleH4aToM U rpaaueHTHoM MOB? Ot uero
OHO 3aBHCHT?

19. Ilepeuncnure okHa Mpo3payHOCTH KBapueBbix OB, BennuuHy 3aTyxaHus B HUX U MHTEPBAJIbI
JUIMH BOJIH COOTBETCTBYIOLIME HM.

20. Kakumu ¢pusnveckruMu nporeccaMu 00yCcIOBICHBI TOTEPH CBETOBOI MomHocTH B OB?

21. Ot uero 3aBucUT MexkMozoBas nucriepcuss B MOB? ['ne ona 6onbire: B OB co cTyneHuaTsim
[TIIT nnun napabomnueckum ITIIT? O6nacts npumenenust MOB.

22. KakoBBI OCHOBHBIE TPEUMYIIECTBA UCIIOJIB30BAHUS ONTHYECKHUX BOJIOKOH B CHCTEMaXx CBA3HU?

14.1.5. Bonipochbl Ha caMONIOATOTOBKY
1. DnexTpoarHaMUKa ONITUYECKUX HANIPABIIIOIIUX CPE NIepeiadn
2. Ilepenatounsie xapakrepuctuku OB
3. KoHCTpyKIIMHU M XapaKTepUCTUKU ONITUYECKUX Kalenei
4. IIpoexTrpoBaHK€e HANIPABIAIOLIUX CPEl IEpeIadn

14.1.6. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
3aryxanue curnaios B OB
Pacuer xapakTepucTuk MHOTOMOIOBOTO U ogHOMO10Boro OB
MmuoromoioBeie ontuyeckue BojokHa pek. I[ITU-T. G.651
OnnomonoBbie ontuueckue BosiokHa pek. [TU-T. G.652- G.657
Pacnpocrtpanenue ontuueckux curuaioB B OB, siydueBast 1 BOJIHOBasi TPAaKTOBKA.
MozoBbIil cOCTaB ONTUYECKUX MOJEH B ONTHUYECKOM BOJIHOBO/IE.
Pacuer maccuBHBIX KOMITIOHEeHTOB BOJIC

14.1.7. Tembl 1a00paTOpHBIX padoT

Hccnenosanue 3atyxanusi B OB u noteps Ha Makpou3rudax

HccnenoBanue noTepb B pa3beMHbBIX COSAUHEHHUSIX U KO (HUIIMEHTOB JIEICHUs JIeNUTeNIeH ONTH-
YeCKOM MOIITHOCTH

HccnenoBanne oNTUYECKUX U KOHCTPYKTUBHBIX MapameTpoB OB n OK

HccenenoBanne TUCIIEpCUOHHBIX XapakTepuctuk OB

HccnenoBanue 3¢ppekTHBHOCTH BBOJA ONTHYECKOro n3iny4yeHus B OB

Omnpenenenre TUA ONTHYECKOTO BOJIOKHA JJIs BbIIEJICHHON CETH CBSI3U.

14.1.8. MeTtonn4eckune peKoOMeHAalNHU
Onenka creneHu cpOpMHUPOBAHHOCTU 3asBJICHHBIX B paboyeil mporpamMme JHUCHUIUIMHBI KOMIIE-
teHuuil OIIK-5, T1K-8, I1K-9 ocymiecTBisercs Kak B paMKax MPOMEXYTOYHOM, TaK M TEKyILEeH aTrecTa-
IIUY, B T. 4. [IPH cJladye HK3aMeHa, 3aliTe Jab0paTopHbIX padoT, MPOBEACHNUN MTPaKTHUECKHUX 3aHaTuil. Ilo-
PSAAOK OLEHKHU Ul TEKYIIUX BUIOB KOHTPOJIS ONPENENISAETCA B METOIMYECKUX YKAa3aHUAX 10 MPOBEIECHUIO
71a00paTOPHBIX PabOT, MPAKTHIECKUX 3aHITHI, OPTaHU3AIIN CAMOCTOSITEIIbHON PaOOTHI.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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