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1 Heau u 3a7a4u M3y4eHUs TUCUUILINHBI
11 Meab AMCHUATUIHHBI

[lenbro OCBOEHUS TUCLUIUIMHBI SIBJISIETCA U3YYEHHUE ONTUYECKUX HAIPaBIAIOIINUX Cpea U
UX 0COOEHHOCTEH, M3y4yeHHE TEOPHUU, KOHCTPYKIMA M XapaKTEPUCTHK HAIMPABISIOMIUX Cpell C
LEJIbI0 IPUMEHEHUS UX ONTUMAJIbHBIX KOHCTPYKLIMH Ha Pa3IMYHbIX CETSIX CBA3M Ha OCHOBAaHUU
OTIpeIeNIeHus UX MPOITYCKHOM crtocoOHOCTH. O3HAKOMIIEHUE C POCCUHCKUMH M MEXKTYHAPOTHBIMU
CTaHJapTaMH U HOPMATUBHBIMU JOKYMEHTaMH B 00JIaCTH TEIEKOMMYHHKAIIMNA U TIEPCIIEKTUBAMU
pa3BUTHS HAIIPABIISAIOLIUX CPEA AIEKTPOCBS3H.

1.2 3amayy AUCHUILINHBI

O3HaKOMJICHHE CTYJIEHTOB C TEOPETHYECKUMHU OCHOBAMH PA0OTHI ONITHYECKUX CBETOBOJIOB
U IPYTUX [MaCCUBHBIX AIEMEHTOB BOJOKOHHO-ONTUYECKUX JTUHUM CBSI3U.

®opmMupoBaHUE YMEHUN U HABBIKOB pa0OThI C COBPEMEHHBIMU KOMITbIOTEPU3UPOBAHHBIMU
npuOopaMu U yCTPONUCTBAMHU.

1.3 Mecro aucuuniauHbl (MOAYJs])) B CTPYKType oOpa3oBaTebHOM
NMPorpamMmbl

JuctmiummHa «ONTHYECKUEe HAIMPABISIONIME CPEIbl» OTHOCHUTCS K BapUAaTHBHOW YacTh
brnoka 1 "{ucturummasl (Moayin)" y4eOHOTO IUIaHa.

B pesynbraTe nzydeHusi HACTOSIIEH MUCIUILIMHBI CTYJICHTHI JOJDKHBI MOMYYHTh 3HAHHMS,
UMEIOIIME HE TOJIBKO CaMOCTOSTENIbHOE 3HAYCHHE, HO U 00ecrieuynBaromue 6a30Byr0 OATOTOBKY
JUI YCBOGHHUSI ITUCHMIUIMH Oa3oBod wactu monyns bl, obecrmeumBas cOTrIacOBaHHOCTh H
IPEEMCTBEHHOCTh C OJTHMH JUCHHUIUIMHAMHA TpU Tepexoie K ONTUYECKHM U IH(POBBIM
TEXHOJIOTHUSIM.

JucuuruimHa 6a3upyeTcsl Ha 3HAHHSIX, TOJTYYeHHBIX B 0a30BOH AucuuIumHe «Du3nka» u
SBIISIETCS OCHOBOM JUIsi M3Yy4YeHUs JUcHUIUIMHBI «lIpoekTupoBaHue, OSKcIUlyaTanmus W
ctpoutenbetBo BOJIC).

1.4  TlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB OOY4YeHUS] MO THCHHUILIMHE
(MOayJII0), COOTHECEHHBIX ¢ IJIAHUPYEeMbIMH  pe3yJIbTATAMH  OCBOEHUS
o0pa3oBaTe/IbHON NPOrPaMMBbI

N3yuenne manHOM ydyeOHON NUCHIUIUIMHBI HAMpaBlieHO Ha (popMUpOBaHHE Yy O0ydYarOIIMUXCS
npodeccuonanbubix komnerennuii (I1K)

WNunexc| Conepxanue B pesynbrare u3ydeHus: yaeOHOW AUCIUIUINHBI
Ne | kommer| KoOMIeTeHIMH o0yyaromumecs 10JIKHbI
ILIL.| EHIUH (nm e8 3HATh yMeThb BJIA/IeTh
4acTH)




HOM DHEPrUU U

1. | OK-5 | cnocoOHOCTBIO K | OCHOBHBIE aHAJIM3UPOBATH TEPMHUHOJIO-
KOMMYHMKallMU B | aOOpeBuaTyphl | TEXHHYCCKYIO THEH 110
YCTHOM ¥ | Ha pycckom u | TATEPATypy 1 | BOJJOKOHHOONTHYECKOM
NIMCbMEHHOM uHocTpanHprx | AOKYMCHTAUHIO, | cpgsy ya pasnmuHbx
bopmax Ha | s3BIKax pelath 3ajatn A3BIKAX

MEXIIMYHOCTHOTO
pyccKoM u
u
WHOCTPAaHHOM
MEXKYJIbTYPHOTO
SI3BIKaX TUIs >
B3aMMOJICHCTBHS
peuieHus  3aaad
MEXJIMYHOCTHOTO
"
MEXKYJIbTYPHOTO
B3aUMOJICVCTBHUS

2. [IK-19 | roTOBHOCTBIO K | PUHIIMITBI dhopmynupoBaTh | PEIICHUSIMHU
OopraHu3aluu HOCTPOCHUA OCHOBHBIC TEopeTHYEC-
pa60T 10 TEJIEKOMMYHHUKA TCXHUYCCKUC KX n
IpaKTHHCCKOMY | npoHHBIX TpeOOBaHKsA K HPaKTUIECKHUX
HCIOJIb30BaHUIO
. CHCTEM TENEKOMMYHHUKALL | ppoon: -
BHEJIPEHUIO

WNnpexc| Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUILINHBI

Ne | kommer| KOMIETEHIUH oOy4aroruecs: JOIKHbI

I.I.| €HIUU (i e€ 3HATh yMeThb BJIAJEeTh

YacTH)
pe3yNIbTaToB Pa3IMYHBIX VOHHBIM CETSIM U | CUCTEMHBIX 3a/1a4,
I/ICCJ'ICI[OBaHI/Iﬁ TUIIOB u| CUCTeMam, CBSI3BAHHBIX C
CTIIOCOOBI OLICHUBATD npodeccnoHanbHOMI
pacnpenenenns | POPMYIHPOBATE | 10 np yocThiO.
uHdopMauun B | OCHOBHBIC
CeTSX CBS3H: TEXHUYCCKHE
b
COBPEMEHHBIE U TpeOOBaHHs K
nepcrekTuBHbie | TCICKOMMYHHUKAI
HarpaBJieHHs WOHHBIM CETSM U
pa3BHTHS CUCTEMaM,
TenekoMMyHuka | OUCHUBATH
MOHHBIX cereii | OCHOBHBIC
- CHCTeM; npoOIeMbl,
0COBEHHOCTH CBS3aHHBIE  C
CTPYKTYpBI OKCILTyaTaluel u
snekTpoMaruut | BHCIPCHUEM
HOTO TIOJIst HOBOH
BOJH TEJIEKOMMYHUKAII
b
pacmpocTpaHsio | HOHHON TEXHUKHU,
X CS B
Pa3IYHBIX
cpenax, B
TUHUSX
nepenavyn
ANEKTPOMArHUT




00BEMHBIX

pe3oHaTopax
[1K-33 | ymenuem MIPUHLIMIIBI (opMyIHpOBaTh | pEHICHUSMH

COCTAaBJIATH IIOCTPOCHHUA OCHOBHBIC TeopeTuyec-

3asBKY Ha | TEJIEKOMMYHUKA | TEXHUYECKHE KX -

obopymopanue, | LHOHHBIX TpeOOBaRHMA K | pnaxrygeckix

M3MEpHTENbHBIE | ChC oM TCICKOMMYHHKAIL | @ o ppix u

yerpoficTsa 1| PASTHUHBIX MOHHBIM CETAM H |
THUIIOB H crcTeMaM,

3amacHble YacTd | oo OLICHUBATH 3ajad,
pacrnipenenenust | OCHOBHBIC CBA3aHHBIX  C
MHOPMATIIH B poOIIEMBI, npodeccuoHan bHON

CETIX CBSI3MH,
COBPEMEHHBIE U
MEePCIIEKTUBHBIE
HAaIpPaBJIECHUS
pa3BUTHUSA
TEJIEKOMMYHHUKA
IIUOHHBIX ceTelt
U CUCTEM.

CBSI3aHHBIE  C
AKCIUTyaTaluuen u
BHEAPEHUEM
HOBOM
TEJIEKOMMYHHUKAII
WOHHOW TEXHHKU;

ACATCIIBHOCTBIO.

2. CTpyKTYypa M cofiep:KaHue JUCHUIIIHHbI




2.1 PacnpenesieHue TPYA0EMKOCTH THCUMILJIMHBI 10 BUIaM padoT

OOmast TpyAoEMKOCTh IUCHUIUIMHBI COCTaBIsieT 7

3au.en. (252  wyacoB), uX
pacmpezenieHue Mo BuaaM padoT IpeaCcTaBiIeHo B Tabmuie (012 cmydenmos ODO).

Bun yaeOHOM paboThI Bcero | Cemectpsl (dach)
4acoB 5 6
KonTakTHasi padoTa, B TOM 4HcJe:
AyIUTOPHBIE 3aHATHS (BCEro): 102 54 48
3aHATHS JEKIIMOHHOTO TUIIA 34 18 16
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTHYECKHUE 3aHATHS ) 18 18
JlaGopaTopHbIe 3aHATHS 50 18 32
Nuas koHTaKTHas padora:
KonTponb camocrositensHoi pabotsl (KCP) 8 4 4
[Tpomexxyrounas arrecranus (MKP) B hopme 3auera 0,5 0,2 0,3
CamocTosiTesibHasi padoTa, B TOM YHCJIe: 105,8 49 8 56
KypcoBast pabota — —
[TpopaboTka yuyeOHOro (TEOpEeTUYECKOro) MaTepuana 45 - 45
BhimoiHeHNEe WHAMBHYaTbHBIX 33aHUH (ITOITOTOBKA
COOOIIICHUH, TIPe3EHTAIN ) B B
Pedepar — —
[ToaroToBka K TEKyImieMy KOHTPOJIO 35,7 - 35,7
KoHTpoJib:
IloaroToBKa K 3K3aMeHy - - -
O01mas Tpya10eMKOCTh yac. 252 108 144
B TOM YHCJIe KOHTAKTHas padora 110,5 58,2 52,3
3a4. el 7 3 4

2.2 CTpYKTYpa AUCUHUILIUHBI:

Pacrnipenenenuie BU10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.

Paznensr quctumuimabl, u3ydaembie B 5 cemectpe (011 cmyodenmos ODO)

KonnuecTBo vacos
Ne
pasn HanmenoBanue pa3nenos AynuropHas
ena Bcero pabora KCP CPC
JI I13 JIP
1. |BBeneune 6 2 4
2. |CoBpeMeHHas ONTHYECKAsl CBS3b 26 4 6 6 1 9




3. |llocTpoeHnue cereii CBA3U 36 4 6 8 2 16
OCHOBBI JJICKTPOTUHAMHUKH

4, OHC 39,8 8 6 8 1 16,8
Hroro 1o fucuuIuInHeE: 107,8 18 18 18 4 49,8
Pazgensl quctumuivael, u3ydaemsie B 6 cemectpe (011 cmyoenmos ODPO)
KonmgectBo yacoB
No
pasn HanMmeHOBaHuUE pa3ieinos AynuropHas
ena Bcero pabota KCP CPC
J I13 JIP
4.  |OcHoBbl anekrpoanHamMukn OHC 6 2 1 4
5. |Ocuossl Teopun OHCII 20 4 8 1 10
KoHCTpyKIIMM M XapaKTepUCTHKHU
6. OHCII 19,7 6 16 1 11,7
7. |CrpourensctBo OHCII 13 4 8 1 7
Hroro o gucuuIuivHe: 143,7 16 32 4 55,7

[Tpumeuanue: JI — nexiun, [13 — npaktuyeckue 3ausatus / cemunapsl, JIP — mabopatopHusie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

2.3 Conep:kaHue pa3iesioB IUCHUILIAHBI

2.3.1 3auaTusd JeKIUOHHOI0 THIIA

Haumenosanue dopma TeKyIIero
No Coneprxanue paszaena
paszaena KOHTPOJIA
1 2 3 4
1. Bsenenue Mecto " poib ONTHUYECKUX

Hanpasisomux cpex nepenaun (OHCII) B
cucreMe cBs3u. Kparkuit 0030p u 3Tamsbl
pa3BUTHS ONTHYECKUX JIMHUN CBSI3U U
HaIpaB/SIOIMX  ONTHYECKUX  CHUCTEM
nepenaun OHC. Kpartkuii 0030p apyrux
HAIPAaBIIIOIUX CUCTEM U UX UCTOPHS
pa3BUTHS. Conepxanue u
MIOCJIE0BATENbHOCT  M3YyYEHUS  Kypca,
CBA3b C JAPYTMMH JUCLMIUIMHAMH, MECTO
Kypca B 001Iei MOJroTOBKe MO HACTOSIIEH
CIEUAJIBHOCTH. Pexomennyemas
JIUTEpaTrypa.




CoBpeMeHHas
OTITUYECKas CBSI3b

TeHneHIIMM  pa3BUTHUS  COBPEMEHHOM
CBSA3U. THUIBI JUHUN CBA3U U UX OCHOBHELIE
cBoiicTBa. ONTUYECKHE JTUHUM B OTKPHITOM

npoctpancTBe. ONTUYECKUE JTUHUU MEXKIY

KOCMUYECKHUMHU 00bEKTaMU.

Hamnpasnstomume OIITHYECKHE JIMHUN
neperavm. CrpykrypHas cxema
BOJIOKOHHOOIITHYSCKOM CBSI3H.
BonokoHHoonTHYECKHE ~ JIMHUM  CBS3H
(BOJIC), wux mnepcHneKkTUBbl pa3BUTHSL.
ITaccuBHbIE KOMIIOHEHTBI OHC.
TpeboBanus, mnpenbsBisemple k OHC
COBPEMEHHOM MHOT'OKaHaJILHOMN Hu

aBTOMATUYEeCKOW CBA3bl0. [Ipenmyiecrsa
OHC.

TpaguuuoHHBIE HANPABIAIOIUE CUCTEMBI
Hamnpasnsromue

nepcaadn. OIITHYCCKHUEC

CHUCTEMBl  Tepelaud | ITACCUBHEIC
xommnoHeHTsl BOJIC, cBeTOBOARI,

ONTHYECKHE BOJIOKHA, ONTHYECKHE KaOeiu
CBSI3H, JIa3€pbl, CBETOIUObI, COCTUHUTEIIH,
($hoTOINOTBI. YacToTHO-TIPOITYCKHAS
CIIOCOOHOCTh PA3JIMYHBIX HAIMPABIISIOIINX
CHUCTEM u

CPAaBHCHHC HAIIPABJIAIOIIUX CHCTCM. Mecto

TCXHHUKO-3KOHOMHNYCCKOC

MPUMEHEHHUS Hu poJib Pa3IMYHBIX
HaIpaBJISAIOMINX CHCTEM BO
B3aMMOCBSI3aHHOM ceTu cBsA3U Poccuiickoi
denepauuu.

KonTponbHas

pabora.

Komnerorepnoe
TECTUPOBAHUE.

Dcce-npe3eHTanus

[Toctpoenue cereit
CBSI3U

OO0mue NpUHLIUIB TOCTPOEHUS CETH
ces3u BCC. IlepBruuHas U BTOpUYHAs CETh
CBs3M. MarucrpajibHas CETh CBSI3U CTPAHBI.

30HOBas CBS3b! IIOCTPOEHHUE
BHYTPU30HOBOM M  MECTHOM  CBS3H.
BryTpunpousBoaCcTBEHHAs CBS3b.
JlokanbHble HMH(OpPMAIMOHHBIE CETH U
CUCTEMBI.

KoHntponbHas

palora.

Komneroreproe
TECTUPOBAHUE.

Dcce-npe3eHTanus

OCHOBBI
3IEKTPOJIMHAMUKHU

OHC

4.1. OcHOBBI TEOpUUN

AJEKTPOMAarHUTHOTO TOJIS.
ONEeKTPOMarHUTHOE TOJI€: OCHOBHBIE
cBeieHUsT U onpeneneHus. (OCHOBHBIE
YpaBHEHHUS FIEKTPOAUHAMUKH.
MarepuanbHble ypaBHEHHs. Y paBHEHUs

Makcsemia i JUIIEKTPUYECKON CpPEbl.
Pewrenue 11t M30TPOITHOM CPEBI.

KoHnTtponbHas

pa0ora.

KommnbrorepHoe
TECTUPOBAHUE.




BonHOBBIE ~ ypaBHEHUS. Pemenue
CKaJSIPHOTO BOJIHOBOI'O YpaBHEHHUS JUId
IIJIOCKOM BOJIHBI. [Tapametpsl
pacnpocTpaHeHus BOJIHBL. fIBieHUs Ha
IpaHuULEe pa3ziena IByX Cpell.

4.2.  PacnpocTtpaneHue  Jia3epHOIO
U3IydeHus B atmocgepe.

[loryomenue J1a3epHOro M3Iy4CHUS
atMochepHbiMH  razamu. KoaddunueHnt
MIOTJIOLIEHUS, ONTHYECKas TOJIIIA.
CnekrtpanbHoe mporyckanue. PaccesHue
JIa3epHOro U3Ny4yeHus B aTMocdepe.

Henunetinbie 3 dexTh npu
pacrpoCTpaHEHUH JIA3ePHOTO HM3IIyYCHHS B
aTmocdepe.

4.3. Pacnipoctpanenue

QJICKTPOMArouTHBIX BOJIH B OINTHYCCKUX H
HalIpaBJIAIOIINUX CHUCTEMaAX. CTpOGHI/Ie
IUIAaHApHBIX H ,Z[BYXCJIOP'IHLIX CBCTOBOJOB.
dusznueckue IMpoueCChbl B INIAHAPHBIX H
ﬂBYXCHOﬁHBIX cBeTOBOJaX. BomHoBas u
JIyueBasn TPaKTOBKa pacipoCTpaHCHHA
OIITHYCCKHUX CUTHAJIOB.

OCHOBBI
OHCII

Teopuun

5.1. OCHOBBI TEOPUH PACIIPOCTPAHEHUSI
ONTUYECKUX CHUTHAJIOB B  BOJIOKOHHBIX
ceetoBogax.  CTpoeHME  BOJOKOHHBIX
cBeTOBOJOB. OCHOBHBIE NIOJIOKEHUS TEOPUU
nepenaun 1o  ceetoBojgaMm. (OCHOBHOE
ypaBHEHUE Niepenaun. PerieHrie BOJIHOBOTO
yYpaBHEHMs JUIsl CEpPALEBUHBI U OOOJIOUKH.
MepuanonansHoe Jsyuu. Koadounuenr
pacnpoCTpaHEHHUs, CKOPOCTh IEpEeAauu Io
CBETOBOJY U BOJIHOBOE COIIPOTUBJICHHUE.

5.2. Onrtuueckue BojiokHa (OB).
Kputnueckue nAAMHBI BOJH M 4acToTA.
Aneprypa ontuyeckoro BojokHa. [lonstue
monnsl. OIHOMOMOBEII W MHOTI'OMOJOBBII
pexuM nepegadn. OnpeneneHue yuciaa Mo,

5.3. T'pynnbel BOJAH B ONTHYECKOM
BoJIOKHe. HampaBinsieMble BOJHBI, BOJIHBI
000JIOUKM M H3JIy4aeMble  BOJIHBI.
MaremaTHueckoe OIpezeIeHNE nux
cymectBoBanud. HopmupoBanHast wactora
U JINHEHHO-TIOJIIPU30BAHHBIE BOJIHBI.

KoHntponbnas

pabora.

KommnbsrorepHoe
TECTUPOBAHUE.

Dcce-npe3eHTaus







5.4. CryneHuarble U TIpaJUE€HTHBIE
ONTUYECKUE BOJIOKHA. YucioBas aneprypa B
CTYIIEHYaTOM M TPAJAUEHTHOM BOJIOKHE.
Ocobennoctu pacrpocTpaHeHHS
ONTUYECKUX CUTHAJIOB B TI'PATUCHTHBIX
BOJIOKHAX. Onpenenenue quciaa
pacrpocTpaHeHUs: MOJA B TI'paJUeHTHBIX
BOJIOKHAX.

5.5. OpHomojoBas mepedada IO
ONTUYECKUM BOJIOKHAM. ITone B
OJIHOMOJIOBOM  BOJIOKHE.  Ompenenenue
IMaMeTpa MOJOBOro IsTHA. BrusHue
npoduis TOKa3zaTels IpeNoOMJICHHS Ha
nepeaayy no 0JJHOMO/IOBBIM BOJIOKHAM.

5.6. 3aTyxaHue ONTUYECKUX CUTHAJIOB B
OB. Co6cTBEeHHBIE NMOTEPU B ONTUYECKHUX
BOJIOKHaX. MexaHM3M MOTepb MOIJIOLICHUS
U paccessHUsT B KBapLEBBIX ONTHYECKUX
BOJIOKHAX. Tumnossle 3aBUCUMOCTH
COCTABJIAIOLIMX IOTEPh OT JUIMHBI BOJIHBI,
3aTyXaHWe€ DdSHEpPruu B  ONTHUYECKHUX
BOJIOKHAX IpU pa3jMuYHBbIX JJIMHAX BOJIH.
JlononHutenbHble  KaOenbHBIE — IOTEPH,
00yCIIOBIICHHBIE TEXHOJIOTHEH
MPOU3BOJICTBA  ONTHYECKHX  KaOenew.
JloronHUTENbHOE  3aTyXaHUE 3a  CYeT
m3ru0oB.  3aryXxaHue B  TaJOUJIHBIX,
XaJIbKOT€HU/IHBIX U (DTOPUIHBIX CTEKIax B
UH(PPAKPACHOM CIIEKTpE.

5.7. llorepu u3ny4yeHus B MACCUBHBIX
koMmroHeHTax BOJIC. OcHoBHbIE MOHSTHS
00 HUCTOYHUKAX U3TY4YEHUs u
¢oronpuémuukax ans  BOJIC. Bsopg
U3JIy4eHUss B ONTHUYECKHE  BOJIOKHA.
D¢ dexTuBHOCTH BBOJA. BBOA M3MydyeHus c
IIPUMEHEHUEM JIMH3bl. YyBCTBUTEIBHOCTD
YCTpOICTBA BBOJIA W3ITYyYEHUS K
MEXaHUYECKUM paccoriacoBaHMsIM.
VYcTpoiicTBa BeIBOJA U3ITy4YeHUS. DPPEKTHI
CMEILIEHUH COMPATaeMbIX BOJIOKOH
(pagmnansHoeE, 0CEBOE u YIJI0BO€
CMEIEHHE). [Totepn 3a CUér
(pEHEeNEeBCKOTO  OTPaXEHHUs,  Pa3IHuUsd
YHCIIOBBIX anepryp " JMaMeTpa




CCPACYHHUKOB, HX HCKOHICHTPUYHOCTU U
OJIITMIITUYHOCTH.




5.8. JlucriepCHOHHBIE XApaKTEPUCTUKHU
ONTUYECKUX BOJIOKOH. Ymupenus
HMITYJIbCOB B ONITUYECKUX BOJIOKHaX. Byl
qucnepcuii.  [IpuumHBl  BO3HUKHOBEHHUS
qucnepcud. MojoBas U XpomMaTH4ecKas
aucnepeus. MarepuaiibHas, BOJHOBOJHAS,
npouIbHas TUCTIEPCHs.
[lonApuzannonHass MoOIOBas JHUCIEPCHS.
BnusHue naucnepcuM Ha  BO3MOYKHOCTH
nepegaun.  [IpomyckHas  cnocoOHOCTh
ONTUYECKUX BOJIOKOH.

Koncrpykuuu un
XapaKTEPUCTUKU

OHCII

6.1. KoHcTpykuMM M XapaKTEpUCTHUKY]
OIITHYECKHUX BOJIOKOH.

Kraccugukanys onTu4eckux BOJIOKOH.
MHOroMoJI0BbI€ ~ ONTHYECKHE  BOJIOKHA.
OHOMOZIOBBIE ONITHYECKHE BOJIOKHA.
Pexomennmanuu MKKTT o
XapaKTepUCTHKAM OJIHOMO/IOBBIX BOJIOKOH.

[Ipouecc uzrorosienust OB. Ilponecc
W3TOTOBJICHUSI ONOPHBIX KBapLEBBIX TPYO.
IIponecc U3TOTOBJICHUS KBapIIEBbIX
3aroTOBOK, METOJl THIJIS, METOJ JABOHHOIO
THTIIS, METOJ HMOHHOIO OOMEHA, METOJI
XUMHUYECKOI0 OCaXKJICHUS U3 apOBOM (a3bl.
[Ipouiecc BBITSDKKM ONTHYECKHUX BOJIOKOH.
3amuTHele  0o0Oonouku.  KoHcTpykuuu
ONTUYECKUX MOZIYJIEH.

6.2. KoHCTpyKIMM M XapaKTEPUCTHKH]

ONITHYECKUX KalDeJIer CB3U

Knaccudpukanmss OK mo HazHaueHuto,
KOHCTPYKTHUBHBIM 0COOEHHOCTSM,
YCIIOBUSIM MPOKJIA/IKH. MapxkupoBka
ontuyeckux kabeneit cBs3u. [locTpoenwue
ceplieuHHKa Kabens, 3allUTHbIE 000JIOUKH,
3alUTHBIE OPOHENOKPOBBI, TUAPOodOOHbBIE
3aMoHUTENN. MeTamueckue 3JeMEeHTHI B
KOHCTPYKIIUSX ONTHYECKOTO KaOes.

Tumnsl, KOHCTPYKLIUU u
XapaKTEePUCTUKU MEXIYTOPOIHBIX,
30HOBBIX, ONTHYECKUX KaOeneh CBA3M.

Tumnel, KOHCTPYKIUH 51
XapaKTepUCTHKU  ONTHYECKUX  Kalenei

TOPOJICKOM CBS3HU, CETbCKOM CBSI3H.

KoHntponbnas

pabora.

Komnerorepnoe
TECTUPOBAHUE.

BCCC'HpeL’»eHTaHI/IH




Tumsl, KOHCTPYKLIUH u
XapaKTEPUCTUKH BHYTPUOOBEKTOBBIX,
CHEIHUATBHBIX M MOHTQXXHBIX ONTHYECKUX
kaOerneil.

Tunel, KOHCTPYKIIUU U XapaKTEPUCTUKU
MIO/IBECHBIX, MTOJIBOJAHBIX KaOesei CBs3u.

TexHomornsa N3roToBJIECHNS ONITUYECKUX
kaOereil CBs3M.

[TapameTpsr npounoctu OKC. Pacuér
MEXaHUYECKOM NPOYHOCTH KOHCTPYKLUU
ONITUYECKUX Kaleei CBs3u.

6.3. Koncrpykuun MaCCUBHBIX]
KOMITOHEHTOB ONTUYECKUX JINHUM CBSI3U.

Paznémubie  coemuuenus. Metomsl
pa3bEMHBIX coequHeHUN. Pa3zpémbl i
MHOTOBOJIOKOHHBIX ~KaOeneil. @urypHsie
COEJIMHUTEIIN.

Hepasbémubie  coenuHenus.  Turbl
HEpPa3bEMHBIX COEAUHEHHUI.

Onrtuyeckue pa3BEeTBUTENH.

OnTtuyeckue Uu30JATOPBHI.

Ontuyeckue GUIBTPHI.

OnTHyeckue NepeKI0YaTeNH.
ATTEHI0OATOpHI U Ipyrue NacCUBHbBIC

KOMIIOHCHTHI.

OnTruyeckre yCUIUTENH.

7. CrpouTenbCcTBo CoenunHutenbHbIe MYPTHI TOPOACKUX HM|Dcce-Tpe3eHTAIUS
OHCII MEXAYTOPOJHUX  ONTHYECKHX  Kabemneil.
MeToasl MOHTa)ka ONTHYECKHX Kabemnei.
OCOOEHHOCTH ~ CBAapKUM  OJHOMOJOBBIX
ONTHYECKUX BOJIOKOH.
2.3.2 3aHATHS CEMUHAPCKOTO THMA
No HanmenoBanue TeMarnka MpakTUYECKUX 3aHITUH dopma TEKYIIEero
- pasnena (cemuHaApOB) KOHTPOJISI
1 2 3 4
1. |OcHoBbl Teopuu |[OCHOBBI TEOpUHU pacrpocTpaHeHus
OHCTI ONTHUYECKUX CHUTHAJIOB B  BOJIOKOHHBIX
CBETOBOJAX. Ctpoenue BOJIOKOHHEIX
CBETOBOJIOB.




OCHOBBI TEOPUH
OHCII

[lapameTppl ONTHYECKUX BOJIOKOH

KonrtpomnbHas pabora

OCHOBBI TEOpUHU
OHCII

3aTyxaHue onTuyeckux curiaios B OB.

KonTponbHas pabota

OCHOBBI TE€OpUHU
OHCII

Z[I/ICHep CHOHHBIC XapaKTCPHUCTUKHU
OIITHYCCKHX BOJIOKOH.

KonTponbhas pabota

KoHcrpykuuu u
XapaKTepUCTUKU

OHCII

HccnegoBanue napamMeTpoB HaCCHBHBIX

komrioneuToB OHCIT

KoncTpykuuu u
XapaKTEePUCTUKU

OHCII

Kouctpykuuu u XapaKTePUCTHKY]

ONTHYECKUX Kabemel CBA3U

KonTponbhas pabota

Koncrpykunn un
XapaKTepUCTUKU

OHCII

KOHCTPYKIII/II/I ITaCCUBHBIX KOMITOHCHTOB|

ONTHYCCKUX JIMHUM CBS3M.

KonrponsHas pabora

2.3.3 JIabopaTopHbIe 3aHATHSA

[IpoBenenue 3aHATHII 71a00OpaTOPHOTO MPaKTUKymMa MPEAyCMOTPEHO B «J1aboparopuu

OTNTORJIEKTPOHUKH U ONTHYECKOH CcBsI3u» (aynutopus 325¢) Ha 1abopaTOPHBIX CTEHIaX

Haumenosanue dopma TEKYIIEro
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT
paszznena KOHTPOJISI
1 2 3 4
1 | OcHoBbl Teopuu |MccnenoBaHue anepTypsl U IpyTrux Otuér
OHCII [IapaMeTPOB ONTHYECKHUX BOJIOKOH
2 | OcHoBbl Teopuu |CBapHOE COE€AMHEHUE ONTUYECKHX BOJOKOH Otuér
OHCII
3 | Koncrpykuuu u |HccnenoBaHue XapakTepUCTHK Pa3bEMHBIX OTtuér
XapaKTCPUCTUKU CoeTUHATEIEH
OHCII
4 | Koncrpykuuu u |Pedriextomerpuueckue n3MepeHus B OTtuér
xapakrepuctuku BOJIC.
OHCII
5 | Koncrpykiuu u |H3Mepenue norepb ONTHUECKUX Kabemsix Otuér
XapaKTePUCTUKU PIITUYECKUM TECTEPOM.
OHCII

JladopaTopnas padora Ne 1.

HccnenoBanue aneprypbl U APYIruxX NapamMeTpoB ONTHYECKUX BOJOKOH [lenbro

pabOTHI SBIISETCA:




- M3Y4YCHHE OCHOBHBIX XapaKTEPUCTUK CBETOBOJOB, NPEIHA3HAYCHHBIX IS
nepeaay CBETOBBIX CUTHANIOB; H3y4eHHE MeXaHH3Ma 00pa30BaHusl BOTHOBOIHBIX MO,

- HM3MEpeHHE MOTEPb U3ITYUYCHHUS B CBETOBOAX;

- M3MEpEHHE YHCIOBOM anepTyphl;

- OIICHKA MOJIIPU3ALMOHHBIX CBOWCTB ONTHYECKUX BOJIOKOH;

- M3Y4YEHHUE CIIOCOOOB MCCIEIOBAHUS MO U3IIyUYSHHSI U3 TOPIIa CBETOBO/IA;

- HM3MEpEeHHE Pa3MEPOB CBETOBEAYILEH 00JIACTH Il CBETOBOJIOB Pa3IMYHBIX THIIOB;

- HCCIIEeJIOBaHUE paclpeleIeHNs] HHTEHCUBHOCTH B OJMIKHEH 30HE I CBETOBOJIOB C
pa3NIuYHBIM NpoduiIeM u3MeHeHns Kod(ppuirenTa nperoMIeHus;

- CpaBHEHHE CBETOBOJOB PA3IMYHBIX TUIIOB IO PACIPEICICHUI0 HHTEHCUBHOCTH B
OsinKHEHN 30HE

B npouecce BeimonHeHUs pabOTHI CTYAEHT, PYKOBOACTBYSICh METOINYECKHUMHU YKA3aHUSIMHU
K BBITIOJTHEHUIO JAHHOU pa0OTHhI:

- OIpeAessieT OTINYUS OJHOMOOBOIO H MHOTOMO/IOBOTO CBETOBO/IOB;

- HCCIeqyeT MPEeUMYILECTBa OJJHOMOJOBOIO PEKUMa PadOTHI;

- BBLACISIET PSIJ MPEUMYIIECTB 10 CPABHEHHIO C AIICKTPHUECKIMH KaOeIsIMu:

Huskue nuHeiHple motepu (0,15 ab/km ); Oonbmme ydactku perpancisiuu (6onee 50 km);
BBICOKAsi CKOPOCTh nepenaun nHpopmanuu(622 Mout/c, 2.5 I'6ut/c); Manslii quaMeTp, Mabli
paamyc u3rubda (quamerp cBeTOBOIHBIX BOJIOKOH 11t BOJIC o0brvHO paBeH 125 Mkwm); manas
Mmacca (1 kM BoslokHa 06e3 3aluTHONH 000JI0YKM UMEET Maccy 27 T, a MEIHbIM POBOJ AMAMETPOM
1 MM 1 ummHON 1 KM MMeeT maccy 7 Kr); OTCYTCTBHE IOMEX, HaBEACHHBIX JJIEKTPHUECKUMH,
MarHUTHBIMH W DJIEKTPOMAarHUTHBIMH TOJISIMH;, BO3MOXKHOCTh pabOTBl B IOXKapo- W
B3PBIBOOIIACHBIX YCIOBHSX;

- CKpBITHOCTh TepeAayd HH(POpPMAIMH; MEHbIIas CTOMMOCTb, HEOTPaHHYCHHBIE
3aracbl OCHOBHOTO ChIpbsi (0cHOBa S102). 3yyaeT OCHOBHOM MPUHIIMII PA0OTHI ONTUYECKOTO
csetoBoia — ABneHus [1BO n HIIBO; BeIsIBIsI€T OCHOBHBIE XapaKTEPUCTUKH OJJHOMOJIOBBIX U
MHOT'OMOJIOBBIX ~ CBETOBOJIOB; 3KCIIEPUMEHTAJIBHO OIpENeNsieT YHUCIOBYIO —aneprypy
OJTHOMO/IOBBIX 1 MHOT'OMOJIOBBIX ONITHUYECKUX BOJIOKOH;

- OKCIIEPUMEHTAJIbHO M3Yy4aeT MOJIAPU3ALMOHHBIE XapaKTEPUCTHKH ONTHYECKUX
BOJIOKOH.

- 9KCIIEPUMEHTAJILHO OLIEHUBAET YHUCIIO MOJ.

JlabopaTopnas padora Ne 2.
CpapHoe coeTHHEeHHE ONTHYECKUX BOJIOKOH
[lenpto paboOTHI SBISETCS MPAaKTHUECKOE M3yueHHEe padOThl CBApOYHOIO ammapara, ero
XapaKTePUCTUKU ¥ BO3MOXKHOCTH.
- M3y4aeT dTallbl CBAPHOTO COEAMHEHHUS, 0COOCHHOCTH KaXKJIOTO JTara;
B nporecce BimonHeHNs pabOThl CTYAEHT, PYKOBOJACTBYSCh METOJIMYECKUMHU YKA3aHUSIMU
K BBITIOJTHEHUIO JAaHHOU paOOTHI:
- TPaKTHYECKH HU3yYaeT Ha KaKJIOM JTale CBApHOTO COCIWHEHUS BIHMSHHUE Ha
pe3ynbTaT pa3NIudYHbIX (PAaKTOPOB;
- U3y4aeT TeHJICHIIUU Pa3BUTHSI CBAPOYHOUN TEXHHKHU;
- JKCHEPUMEHTAIbHO  ONpeNeNsieT TMpeuMyIiecTBa  paboOThl  DIEKTPOHHOTO
CKaJbIBaTEN
- U3y4aeT OCOOEHHOCTH pAa3JIMYHBIX METOJOB FOCTHPOBKU ONTHYECKHX BOJIOKOH
nepes CBapKou;



- H3y4aeT MEXaHW3M YIIPAaBJICHUSA CBAPOYHBIM allllapaTOM.

JlabopaTopnasi paGora Ne 3.
HccnenoBanue XapaKTePUCTHK Pa3bEMHBIX COeIMHHUTEJIEH
[lenbto paboOTHI SABISETCS H3yYEHHE PA3IMYHBIX METOJOB MEXaHHYECKHX COCTUHEHHI
ONTUYECKUX BOJIOKOH, IPEUMYILECTB U OCOOCHHOCTEH pa3IN4HbIX METOJIOB.
B nponecce BbinonHeHus padoThl CTYIEHT, PYKOBOACTBYSICh METOIUYECKUMHU YKa3aHUSIMU
K BBITIOJIHEHUIO JaHHOM paboThI:
- U3y4aeT KOHCTPYKIMHU COCAMHUTENCH;
- OLIGHHMBAeT BHOCHMbIE MOTEPH MPU COSTUHEHUH BOJIOKOH;
- ompenensieT BHYTPEHHHUE MOTEPH, BEI3BAHHBIE HECOBEPIICHCTBOM BOJIOKHA;
- JKCHEPUMEHTAJIbHO OIIEHUBACT BIMSHUE BHEIIHUX (DAKTOPOB, BBI3BAHHBIX
MEXaHNYEeCKOM HECTHIKOBKOM;
- HabmogaeT oOpaTHOE OTPaKEHHUE OT MECTa COSAMHCHHS,
- H3Yy4YaeT OCOOCHHOCTH PAa3JIMYHBIX THUIIOB KOHTAKTOB COEIUHUTEJICH M CTaHIIapPThI
COEMHHUTEIICH.

JlabopaTopHas padora Ne 4.
Pedaexkromerpnueckue nzmepenusi B BOJIC
Llenbto paboTHI sABISETCA

- M3y4YEeHUE  PA3IUYHBIX  METOAOB  HKCHEPUMEHTAJIbHOIO  OIpENesICHUs
XapaKTEePUCTHK ONTHYECKUX BOJIOKOH;

- OKCIIEPUMEHTAJIbHOE  OlpelesieHue  peduieKTorpaMMbl, -  [PAKTUYECKOE
ucclieIoBaHue pedIeKTorpamMm.

B nporecce BbinosHeHHUs pabOThl CTYIEHT, PYKOBOJCTBYSACh METOJUUYECKUMH yKa3aHUSIMHU
K BBITTOJIHEHHIO JAaHHON paboThl YUUTCS:

- ompeAenATh pacnpenaeneHue norepsb Bojab BOJIC, BBIABIATE AepEeKTHBIE YUaCTKU
WJIM JIEMEHTBHI JINHUU CBSI3H;

- 9KCIEPUMEHTAJILHO ONPEAEATh BO3MOXKHOCTH ONTHYECKUX Pe(IEKTOMETPOB IS
U3MEpEeHus MOoTeph Ha n3rudax;

- BBINOJHATH aHAU3 pedIeKTorpamm;

- ONpeAeNsATh TOUHOE PACHOJIOXKEHHE OOpbIBOB MM AedekTHhIX yyacTkoB BOJIC;

- OLIEHUBATH IMOJHBIE TOTEPU B BOJOKOHHO-ONTUYECKON JIMHUU CBSA3H IPU MPUEMKE
JMHUM U IEPUONYECKOM TECTHPOBAHUH;

- U3MEpATh CpeJHHE MOTEPU ONTHUYECKOTO BOJIOKHA HAa KaTYyIIKaX, PABHOMEPHOCTh
pacmpeneneHrs NOoTepb B BOJIOKHE M BBISABIATh HaJIMuMEe JIOKAIbHBIX JE(PEKTOB IpHU
IIPOU3BO/ICTBE BOJIOKHA;

- U3MEpSATh MOTEPU B MEXAaHUUYECKUX U B CBAPHBIX COCAMHEHMSIX;

- OLIEHHBATh KO3(PPUIMEHT OTpakeHUs M KOA(P(GUIUEHT MOMEX JUIsi BCTPEUHOTO
HaIpaBIICHUS.

JladopaTopnas padora Ne S.

HN3mepenue noreps B ONTHYECKUX KA0eJIAX ONITHYECKUM TeCTEPOM

Llenpio paboTHI ABISETCA MPAKTHYECKOE M3YyYEHHE OCOOEHHOCTEH paboThl ONTHUYECKUX
TECTEPOB.



B npouecce BeimonHeHUs pabOTHI CTYIEHT, PYKOBOJACTBYACh METOJUYECKUMH YKa3aHUSIMHU
K BBITTOJIHEHUIO TaHHON paboTHI:

- OKCIICPUMCHTAJIbHO  ONPCACIIKACT BO3MOXHOCTH OINTHYCCKUX TCCTCPOB  IJIA

HU3MCPCHUSA IOTCPb HA 1/13r1/16ax;

- IPAaKTHYECKU HU3y4aeT pPEalbHbIE METOJOB: M3MEPEHHUs IOTEPh METOIOM JABYX

TOYCK, MCTOA0OM O6prBa, 3aMCIICHNA.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IPOEKTOB)

ok owbdhdeE

CBapHble COEIMHEHUSI ONTUYECKUX BOJIOKOH.

Pa3béMHBIE COEIMHEHHNS] ONITUYECKUX BOJIOKOH

Bo3moxxknoctu BosiokoH G.657 B ceTsax qocryna.

Pa3paboTka yueOHOTO cTeHAa 10 N3YUEHHIO 0OpaTHBIX oTpakeHuil B anementax BOJIC.
Pa3zpaboTka yyeOHOro CTeHIa MO HM3YYCHHIO MPOIYCKHOH CIIOCOOHOCTH ONTHYECKHX
BOJIOKOH.

Komnencarops! aucnepcun u ux npumenerre 8 BOCIIN.

Opranuzanus crpoutensersa BOJIC.

3amurta BOJIC OT 351€KTpOMAarHuTHOTO BIUSHUSL.

IIpoekTupoBaHUE ONITHYECKUX CETEH CBSI3U.

[Torepu B ONITHYECKUX BOJIOKHAX.

Jlucnepcusi CUTHaJIOB B ONTHYECKUX BOJIOKHAX.

W3mepenus u pacy€Thbl MOTEPh HA DIIEMEHTAPHOM KaOEJIIbHOM y4JacTKe.

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00eCTIEYEHHsI ISl CAMOCTONATENILHON PadoThI

00yYaIOIIMXCSA 10 TUCHUILTHHE (MOTYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHST JUCIUTUIUHBI
Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI




[IpopaboTka yueOHOTO
(TEeopeTHYECKOro
MaTepuaia), HoJIroToBKa
K TEKylIeH u
MPOMEKYTOUHOMN
aTrecranuu (3a4éry u
BOITPOCAM)

Urnato, A.H. OnTosnexkTpoHnka 1 HaHOGOTOHHKA: yueOl.
nocooue [ DNeKTpOoHHBIH pecypc]| — Dnekrpon. naH. — CII6:
Jlanb, 2017. — 596 c. — Pexxum nocryna:
https://e.lanbook.com/book/95150

[ToptHOB, O.JI. IIpuHIUIIBI TOCTPOEHUS IEPBUYHBIX CETEH U
ONTHUYECKHE KabeIbHbIC TMHUU CBS3U. Y4eOHOe mocoOue s
BY30B [ DJIEKTPOHHBIN pecypc]| — DIeKTpoH. 1aH. — MockBa :
INopsiuast muaus-Tenekom, 2013. — 544 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/94575

Anppees, B.A. Hanpapistonye cucTeMbl JIEKTPOCBs3u. B 2x
toMax. Tom 1— Teopus nepenaun v BAUSHUS [ DICKTPOHHBIN
pecypc] : yueb. / B.A. Auapees, 3.J1. [ToptHos, JI.H.

KouanoBckuit. — DnektpoH. gaH. — Mocksa : ['opsiyas
nunus Tenexkom, 2011. — 494 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/5112

Annpees, B.A. Hanpasnstomue cucteMsl 31€KTpocBszu. B 2x
tomax. Tom 2 — [IpoexkTupoBanue, CTpOUTEIHCTBO U
TEeXHHUYECKas dKCIUTyaTanus [ DneKTpoHHbIN pecypc] : yuel.
nocobue / B.A. Anapees, 3.J1. [loptHos, JI.H. KoyanoBckwii.
— OnekTpoH. 1aH. — Mocksa : ['opsauas nunus-Tenexom, 2010.
— 424 ¢. — Pexum goctyna: https://e.lanbook.com/book/5113

TloaroroBka K
MPAKTUYECKUM 3aHATUSIM

Urnaros, A.H. OntosnexkTponrka u HaHO(POTOHHKA: y4eO.
nocobue [ DneKTpoHHbIH pecypc]| — DnektpoH. naH. — CII6:
Jlansb, 2017. — 596 c. — Pexxum nocryna:
https://e.lanbook.com/book/95150

[ToptHOB, D.JI. [IpUHIUIIEI MOCTPOCHHMS TIEPBUYHBIX CETCH U
onTHYeCcKre KaOeIbHbIE JIMHNY CBI3U. Y UueOHOe ITocooue s
BY30B [ DJIEKTPOHHBIN pecypc] — DNeKTpoH. JaH. — MockBa :

[Nopstuas muaus-Tenekom, 2013. — 544 c. — Pexxum pocrymna:
https://e.lanbook.com/book/94575

[ToaroroBka k
BBITIOJTHEHUTIO
1a00paTOPHBIX pabOT

Urnaros, A.H. OnTosnekTpoHuka u HaHO(OTOHHKA: y4ueO.
nocobue [ DNeKTpoHHBIH pecypc]| — DnektpoH. naH. — CII6:
Jlansb, 2017. — 596 c. — Pexxum nocryna:
https://e.lanbook.com/book/95150

[ToptHOB, O.JI. IIprHIMIIEI TOCTPOEHUS IEPBUYHBIX CETEN U
onTHYeCKHe KaOeIbHbIE JIMHNY CBI3U. Y UeOHOEe ITocooue i
BY30B [ DJIEKTPOHHBIN pecypc]| — DNEeKTpoH. 1aH. — MockBa :

INopsiuas muausg-Tenekom, 2013. — 544 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/94575
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HaunmenoBaunue
pasnena

[lepedyenp yueOHO-METOMUECKOTO 00eCTIeYeH s JUCIIUIUTMHEI 10
BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI

2

3

1

Hrnartos, A.H. OnTosnekTpoHrka 1 HaHOPOTOHUKA: y4eO. mocooune
[DnexTponHbIi pecypc]| — DnekTpoH. nan. — CI16: Jlansp, 2017. — 596
c. — Pexxum noctyna: https://e.lanbook.com/book/95150

[ToptHoB, D.JI. IIpyHIUIIBI TOCTPOCHUS IEPBUYHBIX CETEH U
ONTHYECKUE KaOeIbHBIC TUHUY CBSI3U. YUeOHOe TocoOue i BY30B
[DnexkTpoHHbIN pecypc] — DiekTpoH. aaH. — Mockaa : ['opsiuas
nunus-Tenexkom, 2013. — 544 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94575

Anppees, B.A. Hanpagistoiue cucTeMsl 3J1€KTpocBs3u. B 2-x
toMax. Tom 1— Teopust nepenaun v BIUSHUS [ DIESKTPOHHBIN pecypc|
: yue6. / B.A. Auapees, 2.J1. [loptHos, JI.H. KouanoBckuit. —
DnexTpoH. naH. — Mocksa : ['opsiuas nunus-Tenexom, 2011. — 494
c. — Pexxum nocrymna: https://e.lanbook.com/book/5112

Anppees, B.A. HanpaBnstomye cucTeMsl 31eKTpocBsizu. B 2-x
tomax. ToMm 2 — [IpoexkTupoBaHue, CTPOUTENBCTBO U TEXHUYECKAs
SKCIUTyaTaIus [DIeKTpoHHbIN pecypc] : yuel. mocodue / B.A.
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Y4yeOHO-METOAMYECKUE MaTepuaiabl JIsi CaMOCTOSTEIBHOW PAbOThI OOYyYaroONIMXCs U3
YHCJIa MHBAJIUJIOB U JIMII C OTPAHMYECHHBIMH BO3MOXHOCTAMH 3110poBbs (OB3) mpemnocTaBisroTcst
B (popMax, aIaITHPOBAHHBIX K OIPAaHUYCHUSM UX 3JJ0POBBS M BOCIIPUATHS HHDOopMarmu: J{is uiy
C HapYyIICHUSMH 3PCHUS:
- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA WIIH B TICUATHOM (hopMe yBEIIMUCHHBIM
mpuQTOM.
JIy1st U1 ¢ HapYIICHUSIMM CITyXa:
- B (hopMe PIIEKTPOHHOI'O JOKYMEHTA MJIU TIeUaTHOM (popme.
JIIst U1 ¢ HapyIICHUSIMKM OIIOPHO-/IBUTATEIILHOTO aIlapara:
- B (hopMe FIIEKTPOHHOIO JOKYMEHTA MJIM TIeYaTHOM (opme.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mporuecce npenonaBanus JUCHUILTUHBI HCIOIB3YIOTCS CIIEAYIOIINE METOIBI:
— JCKIIHH;
— IPOBE/ICHUE NMPAKTHUECKUX 3aHATHI;
— JIOMAIITHUE 3a/1aHus;
- 0I1poc;
— WH/IMBUyaJIbHBIC TIPAKTUIECKUE 3aTaHUS;
— KOHTPOJIbHBIE paOOTHI;
— TECTUPOBAHUE;
— nyOnuyHas 3amuTa 1abopaTopHbIX padoT;
- KOHCYJIbTAIIMU MTPENOJABATEIICH;
— caMoCTosiITeNIbHAs ~ paboTa  CTYAGHTOB  (M3Y4E€HHE  TEOPETHYECKOTO

Marepuaia, TOJArOTOBKa K JTAOOpaTOPHBIM 3aHSATHSM, BBIOJHEHHE JTOMAIIHUX paboT H

WHAWBUAYaIbHBIX TUIIOBBIX PACUYETOB, TOJITOTOBKA K OMPOCY, TECTUPOBAHUIO U SK3aMEHY).

Jns mpoBedeHHs BCeX JIEKIIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHM
UCTIONB3YIOTCSl  MYJIbTUMEAUNWHBIE CPEICTBA BOCIPOU3BEJEHHUS AKTHMBHOTO COAEP)KUMOTO,
MO3BOJISIOIIErO CIYLIATEN0 BOCIPUHUMATh OCOOCHHOCTH H3y4yaeMOro MarepHaia, 3a4acTyro
UTPAIOIME pEMIAoN[yl0 pPOJb B TOHUMAaHUM U BOCHPUATHH, a Takxke (QOopMHUPOBAHUU
npodeccCHOHANBHBIX KOMIETeHINH. VHTepaKTUBHBIE ayJUTOPHBIC 3aHATHS C HCIOJIB30BaHUEM
MYJIbTUMEAUMHBIX CHCTEM MO3BOJISIIOT aKTUBHO U 3 (EKTUBHO BOBIEKATh yUYAIINXCs B YIEOHBII
npolecc M OCYHIECTBIATh OOpaTHYIO CBA3b. IIOMHMO 3TOro, CTaHOBUTCS BO3MOXHBIM
3P PeKTUBHOE 00CYKICHUE CIIOKHBIX M JUCKYCCHOHHBIX BOIPOCOB U MTPOOIIEM.

[To w3yyaemMoll IUCHMIUIMHE CTyJAEHTaM HPEJOCTaBISIETCS BO3MOXKHOCTb OTKPBITO
MOJIb30BaThCS (B TOM YHCIIE KOMUPOBATh HA JTMUYHBIE HOCUTETU HHPOPMAIIIH) TOATOTOBICHHBIMU
BEyIIUM JAaHHYIO JUCHUIUIMHY TIperojaBaTelieM MaTepuajaMi B BHIE IJIEKTPOHHOTO
KOMILJIEKCA CONPOBOK/IEHN s, BKIIOYAIOIIETo B ceOs:

— 3JIEKTPOHHBIE KOHCIEKTHI JIEKIIUH;

— AIIEKTPOHHBIE TUIAHBI MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHATHIA,

— AJIEKTPOHHBIE BAPHAHTHI y4eOHO-METOAMUECKUX TOCOOUH /ISl BBITOTHEHUS
71ab0paTOPHBIX 3a/laHUM;

— CIHCKH KOHTPOJIBHBIX BOMPOCOB K KXJI0W TEME U3y4aeMoro Kypca;



— pa3sHOOOpa3Hyl0  JOMOJHHUTEIBHYIO JIUTEPATypy, OTHOCSIIYIOCS K
U3y4aeMol TUCIMILIMHE B 3JIEKTPOHHOM BUjIE (B pa3IMYHBIX TEKCTOBBIX GopmaTax *.doc,
*rtf, *.htm, *.txt, *.pdf, *.djvu u rpadpuueckux popmarax * jpg, *.png, *.gif, *.tif).
ConpoBOX/IeHHE CaMOCTOATENBHOM pabOThl CTYICHTOB TaKXKe OPraHW30BaHO B

clenyrmux GopMax:

— YCBOEHHE, JOTIOJTHEHNE U BHUKAaHHUE B pa30upaeMble pa3aelibl JUCIUTUTUHBI
P TOMOIIY 3HAHUH MTOJy4aeMbIX 110 CPEACTBAM U3YUCHHUSI PEKOMEHIyEMOH JTUTEPaTyphI
¥ OCYILIECTBIISIEMOE IIyTeM HalMcaHus pedepaTuBHBIX padoT;

- KOHCYJbTAIlMM, OpPraHU30BAaHHBIC JUII  Pa3bACHEHUS  MPOOJIEMHBIX
MOMEHTOB TIPH CAaMOCTOSATEIIFHOM HW3YyYEHHH TEeX WM HWHBIX AacleKTOB pa3JIesioB
ycBauBaeMoi MH(pOpMauu B JUCIUILIHHE.

OcHoBHBIE 00pa30BaTEIBHBIC TEXHOJIOTUH, UCTIOIB3yeMbIE B yUeOHOM Ipoliecce:

- MHTEPAKTUBHAS JIEKIUSA C MYJIbTUMEIUHHOW CHUCTEMOH C aKTHBHBIM
BOBJICUCHHEM CTYACHTOB B Y4E€OHBIH IPOLIECC U 0OpaTHOM CBSI3BIO;

- JIEKIIUH C TIPOOJIEMHBIM U3JI0KEHHEM;

- OOCY)XICHHE CIIOKHBIX M JUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM H
paspernieHue npoodiem;

- KOMITBIOTEPHBIC 3aHATHS B PSKUMAax B3aMMOJCHCTBUS «IIpENoaBaTeNb —
CTYZIEHT», «CTYICHT — IPETIOIaBaTeNby, «CTYACHT — CTYJCHTY;

- TEXHOJOTMU CMEUIAHHOTO OOy4YeHHus: UCTAaHLMOHHBIC 3aJaHus |
YIPaXHEHUS, COCTABICHHUE TIIOCCAPHEB TEPMHUHOB M OINPEICIICHUHN, TPYIIIOBBIE METO/IbI
Wiki, nHTepHeTTeCTUPOBaHNE U aHKETUPOBAHUE.

HuTepakTHBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH, HCIIOIb3YEMbIC B Ay JUTOPHBIX 3aHATHSIX

- TEXHOJIOTHUS Pa3BUTUSI KPUTHYECKOTO MBIIIICHUS;

- JIEKIIUH C TIPOOJIEMHBIM U3JI0KEHHEM;

- UCIIOJIb30BAHUE CPE/ICTB MYJIbTUMENNA;

— U3ydeHHe M 3aKperjieHHe HOBOrO MaTepuaia (MHTEPAaKTHBHAs JIEKIIHS,
paboTa ¢ HarIAAHBIMM TOCOOMSMH, BHUAEO- M ayAuOMaTepHajaMH, HCIOJIb30BaHHE
BonpocoB, COKpaTUYeCKH JUAajIor);

— 0o0CyXJIeHHE CI0KHBIX M TUCKYCCHOHHBIX BOIIPOCOB U MpoOieM («3aitmMu
NO3ULHMIO (IIKajla MHEHUH)», IPOEKTUBHbIE TEeXHUKHU, «OAUH — BIBOEM — BCE BMECTEY,
«CMeHn mno3unuioy, «Jluckyccuss B CTUIIE TENEBU3MOHHOTO TOK-IIOY», Je0aThl,
CUMIIO3UYM);

JIeKIMOHHBIE W  NpPaKTUYeCKHe (CeMMHApCKHE) 3aHATUS: MHTEPaKTHBHBIE  C
MYJIbTUMEAMMHON CHCTEMOW C aKTHBHBIM BOBJIEYEHHEM CTYJCHTOB B Y4eOHBIH mpolecc U
00paTHOH CBS3bBIO.

JIaGopaTopHble 3aHATHSA: HMHIUBUAYaJbHOE BBIMOJHEHHE NPAKTUYECKUX 3aJaHUN Ha
71a00paTOPHBIX CTEHAX.

Kelicpl - aHanM3bl KOHKPETHBIX YUYEOHBIX CHUTYalMi MpPU MUIAHUPOBAHUM, CTPOUTEIHCTBE
ONTUYECKUX HAIMPABISAIOMINX CPeJl — IPOBOJATCS BO BpeMsl OOJIBIIMHCTBA MPAKTUYECKUX 3aHATHH

- pa300p KOHKPETHBIX KEHCOB.

4. OueHo4YHbIe CpeACcTBA ISl TeKYILero KOHTPOJIsl yClIeBaeMOCTH M NPOMEeKYTOYHOM
aTTecTaluu



OmnepaTUBHBIM KOHTPOJb OCYIIECTBIISIETCS IYTEM IPOBEIACHUS KOHTPOJBHBIX PabOT C
MOMOILBI0 MYJIbTUMEIUMHBIX CPEACTB M KOMIIBIOTEPHBIX TECTOB 110 OCHOBHBIM TEMaM
JVCLUATUTAHBL.

KonTtponbsHOe TecTupoBaHHE BKIIOYACT B ce0s1 3aJjaHUs 110 BCEM TeMaM pasjieina paboueit
IpOTpaMMbl TUCHUILIMHBL. CHCTeMa OLIEHOK BBIIOIHEHUSI KOHTPOJIBHOTO TECTHPOBAHUS:

- «OTJIMYHO» - KOJIMYECTBO MPaBHIIbHBIX OLIEHOK OT 80 10 100 mpo1ieHToB;

- «xopomuioy» - oT 60 10 80 MpoIEeHTOB;

- «yJIOBJIETBOPUTEIBHO» - OT 45 110 60 MpOLEHTOB.

HToroBslii KOHTPOJIb OCYLIECTBISIECTCA B BUJIE 3a4€Ta U 3K3aMeHa B KOHIE ceMmecTpa. Ha
3auéTe CTyJeHTaM MpeasiaraeTcsi OTBETUTh Ha 4 BOIpoca o MaTepuaiaM y4eOHOW JUCIUTUIAHBL
[lo uroram oTBeTa Ha 3aueTe M JK3aMEHE IPENoJaBaTeib OLCHUBACT 3HAHHUS CTYICHTA H
BBICTABJISICT UTOTOBYIO OIICHKY 10 IUCITUTLINHE.

4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEAeHNS TeKYyLeH aTTecTaluu

B nporuiecce BbIMOTHEHMS TECTOBBIX 33JJaHUH Y CTYJCHTOB (DOPMHUPYIOTCS M OLEHUBAIOTCS
tpedyembie @I'OC u OOII no Hampasnenuto 11.03.02 MupokoMMyHHUKAITMOHHBIE TEXHOJIOTUU U
cucteMsl cBa3u: I1K-19, TTK-33.

TectoBbie 3amaHusi cocTOUT M3 6—18 TeopeTHUeCcKHX BOMPOCOB MO TEMATUYECKUM
pa3nenaMm paboyeil mporpaMMbl yuyeOHOW IUCHUIUIMHBL. Bo Bcex Bompocax KaXJoro Tecra
MpeJInoiaraeTcs BEIOOP OAHOTO U3 BOBMOKHBIX OTBETOB.

Cucrema OLIEHOK BBIMOJIHEHUS KOHTPOJIHHOTO TECTUPOBAHUS:

— OTJIMYHOY» — KOJIMYECTBO MPABUIBHBIX OTBETOB OT 85% 10 100%;

— «XOPOLLIO0Y» — KOJIMYECTBO MPaBUIIbHBIX 0TBETOB OT 70% 10 84%:;

— «yJOBIETBOPUTENIBHO» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 55% 110 69%.

Hwuxe npuBoauTcs mpumep KOHTPOJIBHOTO TECTUPOBAHUSA B BHUJE IOJHOTO BapuaHTa
OJIHOTO U3 TECTOBBIX 3aJJaHUM.

[TonHBI KOMIUIEKT TECTOBBIX 3aJaHUN JJIs BCEX pa3lenoB paboueld Mporpammbl
npuBoautcs B POC nucuumnunsl b1.B.0O/1.7 Ontuueckue HanpaBIIsIFOLIIUE CPEIbI.

IIpuMepsI 3a1aHuil TecTa

Tect o teme «Pa3zvémunie coequuenns OB»

1. B kaxo#i KOHCTPYKIIMM pa3bEMHOT0 COeAMHEHMs pUMeHseTcs aaantep (coupling)?
* CHMMeETpHUYHAas
* HECUMMeTpUYHas

2. Kakoi nuameTp HMEOT HaKOHEYHUKH KOHHEKTOPOB?
e 1mm
e 1,25Mm
e LI,SvmO2wMm
e 2.5Mm
e 3MMm
3. HakoneuHHK Kakoro Tumna KOHHEKTOPOB UMeeT auametp 1,25 mm?

( Kakoii TUIT KOHHEKTOPOB SIBJISIETCS YMEHBIIEHHBIM aHAJI0rOM KOHHEKTOpoB SC-Tuma?)



e ST

- FC
« LC
« SC
4. Kakue 13 npuBenE€HHBIX HUXKE MPUYUH BO3ZHUKHOBEHHUS IIOTEPh IIPU COCIUHEHUU

OB otHocsatcs k BHyTpeHHuUM? (Kakue QakTopsl moTepp Ha COEAMHEHUU HE SIBISIFOTCS
BHEITHUMH?)
*  BIUIMNTUYHOCTH cepAaueBrunbl OB
* MexaHuudeckas HecThikoBka OB
* (ppeneneBckoe paccesHue
* paznuyuue AMaMETPOB MOJOBBIX IOJIEH
5. Kakoe cmemnienne OyneT oka3piBaTh HauwOoJblllee BIUSHUE HA  IOTEPU IpU
coenuHenuu OB?
* 0CeBOe
*  paauanbHOE
*  yIJ0BOE
6. IIpu kaxoil uucinoBoil aneprype OB morepu OT yriaoBOro cMmemeHus OyayT
MeHbIie?
(ITpu xako# yncnoBoi aneptype OB notepu ot oceBoro cmerieHus: 0yayt 0onbiie?)

- 015
- 02
« 05
7. IIpy MmanbplXx 3HaueHUAX 3a30pa MexAy Topuamu coenuHsemelx OB Bkian

(peHesIeBCKOro OTpakeHus:
* BeChbMa CYILIECTBEHEH
*  TpeHeOpEeKUMO Mall
* HE 3aBHCHUT OT 3a30pa
8. [Ipn yBenuyeHMM AMUHBI BOJHBI M3IY4eHHUsS] KOIPPUIUEHT (PEHETEBCKOTO
OTpaXKEeHHUSI:
(ITpu yBenuyeHUH 4acTOTHI M3Ty4EHUS IOTEPH 0OPAaTHO OTPAKEHHOI'O CUTHAJIA!)
*  HE 3aBHCHUT OT JJIMHbI BOJIHBI
* yBenuuuBaercs [ ymenbiaeTcs
9. IIpu 3a30pe Mexay Topuamu coeausseMblx OB paBHOM MOJOBHHE AJIUHBI BOJIHBI
u3IydeHus Ko3hduuueHT ppeHeneBckoro oTpaxeHus Oyaer:
(Kaxoii Oyner oTpakeHHBIH OT TOpIia BOJIOKOH CHUTHAJ IMPH 3a30p€ MEXAY BOJIOKHAMH
PABHOM I10JIOBUHE JUIMHBI BOJHBI U3Ty4EHUS?)
*  MHUHUMAaJbHBIN
*  MaKCHMAaJIbHBIN
*  HE 3aBHCHUT OT JUIMHBI BOJIHBI

10.  Cdepuueckas nosepxHocTh Topua OB oGecneunBaromas (GuU3N4ecKuil KOHTAKT
BOJIOKOH UMEHyeTcsl ab0peBruaTypoit:
« SC
« FC
+ PC
11. Jlnst gero B koHTakTtax Tuma APC nemaercss yriioBod HakjaoH chepuyecku

MOJIMPOBAHHOM TTOBEPXHOCTH Topiia OB?



* JUIsl YMEHBIICHUS 3a30pa MEXy BOJIOKHAMHU
* ISl yMEHbILIEHUST 00paTHOro oTpaxkeHus 0 A yBeIrueHus: YUCIOBOM anepTypsl

OB 0 nns ymensinenus yrioBoro cmenieHus OB 12. B kakom Tune ¢puzudeckoro
KOHTaKTa OTPa’KEHHBIM CUTHAJI MEHbIIIE?

- PC

* Super PC

* Angled PC

* Ultra PC 13. Kakue TUIIBI KOHHEKTOPOB SIBJIIOTCS. HAUOOJIee MePCIEeKTUBHBIMU?
- FC

- LC

« SC

« ST

14. 'V xakoro tuna puU3NYecKOoro KOHTaKTa paanyc noupoBku Toprna OB menbe?
(Kakoit u3 nByx TumoB koHTakToB PC oOecrmeunBaeT MEHbBIIUE MOTEpU HA OOpaTHOE
oTpaxkeHue?)
* Super PC
« UltraPC
15. Yto takoe onTHyeckas BUIKa (HepeKOMeHIyeMoe Ha3Banue pigtail)?
o OOKC ISl YKIIQJKU BOJOKHA O
Pa3HOBUAHOCTh CTPUIIIIEPA
*  BOJIOKHO, OKOHIJOBAHHOE KOHHEKTOPOM
7.MakcumanbHyt0 ckopocTh nepenaun nadopmanuu ( B MI'mdkm) MokHO peann3oBath:
e B MM cBeTOBOAAX Ha MIMHE BOJHEI 1.55 MKM
* B SM cBeToBOAax Ha MiIuHE BOJHEI 0.85 MKM
* B SM cBeroBoiax Ha JuHE BOJHBI 1.3 MkM 0 B BBICOKOYAaCTOTHOM KaOelle Ha
ygactote 100 [T

KontpoabHble Bompocsl mno aucuuivinHe «Onruyeckue HANPABJSIONINE CpPeabD)
[Tepeunciute TUNIBI JIMHUHM CBSI3U M YKA)KUTE UX OCHOBHBIE CBOMCTBA.

OObscHUTE 0COOEHHOCTH PAa0OTHI (MPEUMYIIECTBA U HEAOCTATKM) ONTUYECKUX JIMHUHN B
OTKPBITOM MTPOCTPAHCTBE.

Chopmynupyiite TpedboBanus, npeabspisembie K OHCII coBpeMeHHON MHOTOKaHAIBHON
Y aBTOMaTUYECKOH CBSA3BIO.

Ilepeuncnure npenmymecrsa OHCIIL.

[Tokaxute TpeOOBaHUS, MPEABABIAEMbIE K HU3IydaTeIsIM, COSAUHHUTENSAM, ONTHYSCKUM
BoJIOKHaM, ¢oronpuémurukam B BOCII.

Ilepeuncnure npuHUUIBI TOCTpoeHUs ceTh cBa3u BCC.

Uem oTnuyaroTcst TpeOOBaHUS K ONTHYECKUM BOJIOKHAM ISl MarUCTpajibHOU, 30HOBOU U
nokansHOM BOCII?

Uem ornmyaroTcs TpeOOBaHUS K ONTHYECKUM KaOelsM JJs MarucTpalibHON, 30HOBOH U
nokansHOM BOCII?

3anummuTe ypaBHeHUss MakcBesuia i1l AUJIEKTPUUECKOU CPEIbl.



3anumure MaTepHajgbHbIE YPAaBHEHHUS, HEOOXOIAMMBbIC JUIS PEIIEHHs UL M30TPOIHOM
Cpeapbl.

OOBsicHHUTE pelIeHNE CKAJIIPHOTO BOJIHOBOTO YPaBHEHHUS IS TNIOCKOM BOJIHBI.

Kakue siBJIeHUS IPOUCXOAT HA TPAHULIE pa3/ielia IBYX Cpei.

Kakumu ocobGeHHOCTSMU 00Ja/1aeT MOTJIOUICHUE Ja3epHOT0 M3JIyueHHs] aTMOC(EpHBIMU
razamu?

OOBsicHUTE TPOIECCHl, MPOUCXOIANINE MPU MPOXOXKICHUH JA3e€pPHOTO H3IyYCHHUS B
atMoccepe.

Kak n3menutcs HopmuposanHas yactota OB, ecnu yBenuuurs 07

Kak n3menutcst HopmupoBanHas yactora OB, eciiu yBeanuuTs ne?

[lepeuncanre OTIMYUS CHMMETPUYHBIX M HECUMMETPUYHBIX MoJ1 B OB?

YeMy paBHO MUHUMAJILHOE 3HAYCHUE JJIMHBI BOJIHBI U (QyHIAaMEHTAIbHON MOIbI?

Kak cBs3aHa nocTosiHHas pacnpocTpaHeHust Mojibl OB u juynHa BoaHs! 07

Kak cBsizana mocrostHHasi pacmpoctpaneHuss Mojasl OB M mokasarenb MpernomIIeHHUs
CEp/ILICBUHBI?

KoceiMu unm MepuIuoHanbHBIMHA JTydaMu popmupyetcs GyHnamentaibaas mojga OB?

Kakoe monte nmpeobnagaer B mojge HE11?

Ot Kakux mapaMeTpoB U KaK 3aBHUCHUT YHUCIIO MOJ| B MHOroMo10BoM OB?

Yemy MOkeT OBITH paBHA HOPMHUPOBaHHAs YacToTa 1isi pyHIaMeHTanbHoi Mot OOB:
1,2, 3, 4, 5, 10, 100 uau 1000?

Haumnas ¢ Kkakodl [UIMHBI BOJIHBI B OJHOMOJOBBIX KBapueBbix OB mosBisercs
cummetrpuyHas moaa Eo1 : 850, 1200, 1300, 1550 unu 1650 am?

Haumnas ¢ Kkakod [IMHBI BOJHBI B OJHOMOJOBBIX KBapueBbix OB mosBisercs
dbynnamentanbHas mona HE11 : 850, 1200, 1300, 1550 unu 1650 am?

Koceie ninm MmepuanoHanbHbIe Tydu peodnanaroT B OB?

Kakumu napamerpamu u xak otinyatrorcss MOB u OOB?

[Touemy kBapueBbie ogHOMOMOBBIE OB HE HCMONB3YIOTCS HA JUIMHAX BOJIH BHIMMOTO
nMamaszona?

[Touemy kBapueBbie onHOMOI0BbIe OB He Mcnoiabp3yroTes Ha JUIMHaX BOJH JanbHero MK
nuana3ona (>2 Mkm)?

[Touemy kBapieByto obomouky OOB genaroT ropasgo Oosee tosncroi (125 MrM), yem
cepaueBuny (10 mxm)?

I'ie npuMeHs0TCs KBaplieBble 0OTHOMOIOBBIE CBETOBO/IbI JUIsl AJTMHBI BOJIHBI 850 HM?

Kak  Tteopernuecku U NPAKTUYECKH ONpPEACNTUTh (OLEHUTh)  YHCIO
MO/, pacTIpOCTPaHSIOUINXCS B CBETOBOE?

Kakas nyimHa BOJIHBI OTCEUKH OOJIbIIe B BOJIOKHE WK B Kabese?

YeMy paBHa MMHHMMaJIbHAsl U MaKCUMaJbHasl JJIMHA BOJIHBI GyHIaMeHTanbHoi Mol HE11
kBapuesoro OOB?

YeMy paBHa MUHMMAaJIbHAs U MaKCUMaJbHas JJIMHA BOJIHBI Mokl Eo1 kBapiieoro OB?

Yucno HanpaBiIsieMbIX MOJI B KAKUX CBETOBOJJaX OOJIbINE - CTYNEHYATHIX WM IPaJUEeHTHBIX
(IpH IPOYMX PABHBIX YCIOBHSAX)?

Ha3zoBute 00macTi npuMeHEeHHs BOJIOKOHHBIX CBETOBOJIOB.

B kakoli IiI0CKOCTH MONAPU30BaH Jy4, OTpaskeHHBbIN Mo yrioM bproctepa oT onTruecku
6onee moTHOM cpenbl? Ilokazark MIOCKOCTh KOJIEOaHH AJIEKTPUUYECKOTO BEKTOPA.

Kakue marepuassl HCIIONB3YIOTCS IPU MOJTYYEHUS ONTHUYECKUX BOJIOKOH JJISl CepILIEBUHbI
(06osoukm)?



Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKU ONTHUYECKHUX CBETOBOJOB (II0O BO3MOYKHOCTHU C
YKa3aHHUEM YMCIIEHHBIX 3HAUEHUH).

[Touemy cBetoBobl Wit BOCII He M3roTaBIuBaIOTCs C YUCIOBOM amepTypoil 3aMEeTHO
6onee 0,2? Ilouemy ceeroBoab! st BOCII He U3roTaBianBaroOTCs ¢ UUCIOBOM alepTypoi 3aMETHO
menee 0,17

B kakoii obnmactu cmektpa i kBapueBbix OB HaxomguTcs MakcUMyM (MakCHMYMBbI)
MOTJIOUICHHS], BBI3BAHHOT'O 3JIEKTPOHHBIM MEXaHU3MOM MOJISIPU3AINH TUIEKTPUKA.

UemM BbI3BaHbI OTEpH B KBapieBbix OOB Ha gyrHe BoHbl 1383 HM?

Pacnonoxxure B moOpsaKe yBEIMYEHMs IOTEPb H3IydaTesd g KBapuesoro MM
cBeroBosiokHa: Ne-He mazep; n/m nazep Ha GaAs; Er — nazep (ycwmurens); CO> - mazep?

JIist 9ero B ONTHUYECKUX BOJIOKHAX JJIsi paOOTHI B TpETheM OKHe mpospadHoctu (1500 —
1625 M) yBenmUUMBaKOT IIMHY BOJIHBI oTceukH ¢ 1260 um (Pekomenn. MCO-T G.652) no 1480
oM (Pexomenn. MCO-T G.654)?

[Touemy kBapueBbie OOB He UCTIONB3YIOTCS B CHCTEMaX CBSA3M Ha JAJIMHAX BOJIH BUAMMOIO
nuamnasona?

Jl1ig gero B TecTepax A U3MEPEHHS 3aTyXaHHsI MOAYIHPYETCS BHIXOIHOE U3ITydeHue?

[lepeuncnure hakTopbl, KOTOPHIMU O0YCIOBIIEHO 3aTyXaHHE CUTHAJIOB B CBETOBOJAX.

Kakoii maTepuan Gonee mpo3paueH B 00J1acTH 3 — 5 MKM: TPUCEIICHU]] MBIIIbSIKA, TUOKCH]L
KPEMHUS WK AUOKCU] TepMaHUs?

[Touemy kBapiieBbie 0HOMOIOBbIE OB He HCMONB3YIOTCS B CUCTEMaXxX CBSI3U Ha JJIUHAX
BostH pansHero MK (O >>2 mMkm) nuamnazona?

[Touemy kBapueByto o6onouky OOB npenatot ropazmo Gonee Tonctoi (125 MkMm), yem
cepaueBuny (8-10 Mxm)?

[lepeuncnure TP OCHOBHBIX IIPOLIECCa, OIMPEACTSIONIMX COOCTBEHHOE 3aTyXaHUE B
CBETOBO/IE.

Onpenenutb, Kakoe AOMOJHUTENBHOE 3aTyXaHHE CIEAyeT OXUAAaTh B KBaplEBOM
ONTUYECKOM BOJIOKHE, €CJIM 110 HEMY MepeaaBaTh CUTHANIBI C JUIMHOM BOJIHBI 3 MKM.

Kakoit ¢gaxkTop BHOCHT HanOOJBIINI BKJIQJ B MOTEPU B CAMBIX JIYUIIUX (IO MOTEPSIM)
ONTUYECKUX KBAPILIEBBIX BOJOKHAX?

[lepeuncaure GpakTopsl, KOTOPEIMU OOYCIIOBJIEHO 3aTyXaHHE CUTHAIOB B CBETOBOIAX.

B uém 3axiroyaercss HeI0CTaTOK METo1a OOpBIBA, UCTIONIB3YEMOT0 JJIsl U3MEPEHUs TOTEPh
B ONITUYECKUX BOJIOKHAX?

B kakoMm cBeTOBOZE B MICAIBHOM MIIM HEMIEATBHOM DPAHBIIE HACTYNAET PaBHOBECHOE
pacripeniesienue (yCTaHOBUBIIHUICS peskum)?

B uém 3akirodaercs NMpeuMMyIIEeCTBO MeToJa OOpbIBa, MCIOJIB3YEMOTO JJsl M3MEpPEHUs
NIOTEPH B ONITUYECKUX BOJIOKHAX?

Pacnonnoxxure B mOpsAAKe YBEIWYEHHs IOTEPb M3IydaTeln Ui KBapuesoro MM
cBetoBosiokHa: Ne-He naszep; n/m nazep Ha GaAs; Er — nazep (ycunutens); COgz - nazep ?

Jlnist 4ero B ONTHUYECKUX BOJIOKHAX JUIsl paboThI B TpeTheM OKHe npo3padnoctu (1500 —
1625 HM) yBenMUMBAIOT JUIMHY BOJHBI oTceuku ¢ 1260 um (Pexomena. MCO-T G.652) no 1480
uM (Pexomenn. MCO-T G.654)?

Kakue ¢axTopsl BHOCAT HauOOJBIIMKA BKJIAX B MOTEPH CTAaHIAPTHOIO OJHOMOJOBOTO
ONTUYECKOTO BOJIOKHA, pabOTaIOIEro BO BTOPOM OKHE MPO3PAaYHOCTH?

Kak 3aBHUCHT paneeBcKoe paccessHUE OT TEMIIEPATYPHI 3aTBEPAECBAaHUs CTEKIA?

Jlist 4ero B ONTUYECKUX BOJIOKHAX JUIsl paboThl B TpeTheM OKHe npo3padnoctu (1500 —
1625 uMm) yBenmuumMBaOT JTMHY BOJHBI orcedkn ¢ 1260 HM (Pexomena. MCD-T G.652 —



crangaptaoe OOB) 1o 1480 um (Pekomenn. MCO-T G.654 — OOB co cMmelieHHON ATUHOM BOJTHBI
OTCEUKH)?

Uemy paBHO nomyctumoe yBeinueHue norepb B OB mpu ero ykiiajgke B ONTHYECKOM
Kabene?

[Touemy pe3ko yBenuumuBaroTcs norepu B OB npu ero ckpyduBaHUU C JUAMETPOM METIIN
menee 20 Mm?

Mosia HU3KOI0 WM BBICOKOTO IOPsi/IKa paHbIlIe BbIIIET U3 CBETOBOAA?

Cser ¢ mmnou BosHbl 0,85 mMxm wim 1,3 MM win 1,55 MKM paHblle BBIMJET U3
KBapLEBOI0 CBETOBO/A?

da3oBas WK rpynnoBasi CKOPOCTh OTBEUAET 32 XPOMATUUECKYIO IUCTIEPCUIO?

N3 xakux cOCTaBISIOMIUX COCTOUT XpOMAaTUYECKast ucrepcus?

B 4yem otTiinune TEpMUHOB:

- TUCTIEPCUS MPU KJIACCUYECKOM OMMCAHUY MPETOMJIICHUS CBETA B IPU3ME -

JUCIIEPCHS TP ONMCAHUU ONTUYECKOTo curaia B OB?

[lepeuncnure hakTopbl, KOTOPHIE OMPEAEISAIOT AuciepcHio curiainos OB?

[lepeuncnure ciocoObl yMEHBIIEHUS BIUSHUS MaTepuanbHoi qucnepcuu B OOB?

[Touemy B rpanuentHeix MOB MonoBas qucnepcusi NposiBIsSIETCs 3HAUUTENbHO ciadee,
YeM B CTYNEHYATHIX?

[lepeuncnure cnocoObl yMEHbIIIEHUS BIUSIHUS MO/I0BOI nucnepcuu B OB.

Uro mpoucxoguT ¢ MaTepuanbHoOi aucrnepcuei mis cranaaptHoro OOB (Pek. ITU-T
(G.652) Ha nimuHe BoTHBI 0K0y10 1300 HM?

B kakux equHunax HopMuUpyercs yAellbHas XpoMaTH4ecKas qucrnepcus?

[lepeuncnure crnocoObl yMEHBIICHUS BIUSHUS MOJISPU3ALMOHHON MOJOBOM JUCIIEPCUU B
OB?

B kakux enquHunax HopMupyercs yAelbHas MaTepralibHas 1ucnepcus?

[Touemy B OB Bo3HUKaeT nosispusanuonHas moaosas nucnepcus (ITIMJI)?

[lepeuncnure cnocoObl CMEIIEHUS TOYKK HYJIEBOW IUCIEPCHUU B 00JIACTh MHHHMYMa
1oTEPBH?

[Touemy cranmaptasie OOB (Pex. ITU-T G.652) mano mpuemiemsl s COBMECTHOU
paboThI ¢ SpOUEBBIMU YCUITUTENSIMU?

Kaxko#l qyiHe BOJHBI COOTBETCTBYET HyJIeBasi MaTepuaibHasi JUCHEPCHUS B CTaHJAPTHOM
OOB (Pek. ITU-T G.652)?

Kakoii nnuHe BONHBI COOTBETCTBYET HyJeBas MpoduibHas AMCTIEpPCUs B CTaHAAPTHOM
OOB (Pex. MCD-T G.652)?

Kako#l nnuHe BOJIHBI COOTBETCTBYET HYJEBas BOJHOBOJIHAsA AUCIEPCHS B CTaHJAPTHOM
OOB (Pex. MCD-T G.652)?

Kaxkoit niuHe BOIHBI COOTBETCTBYET HYyJEBasi XpoMaTHUeCcKasi TUCIIEPCUsi B CTAaHJAPTHOM
OOB (Pek. ITU-T G.652)?

Kako#i nnuHe BOJIHBI COOTBETCTBYET HYJI€Basl MOJSPU3ALMOHHAS MOJIOBas AUCIEPCHS B
OO0OB?

ITouemy OB c¢ HenyneBoit cmemiénnoil nucnepcueir (Pexk. MCO-T G.653) wmano
MPUEMIIEMBI JUISI COBMECTHOU PabOTHI C 3pOHEBBIMU YCUITUTEISIMU?

Kakoii amvHe BOJTHBI COOTBETCTBYET MHUHHMYM aucrepcuu B ctaHaapTHeix OOB (Pek.
MCOD-T G.652)?

B kxakom OB MeHblIe 3HaYeHHE IUCHEPCHUH: B MHOTOMOJIOBOM TIpPaJUEHTHOM WM
OJIHOMOJIOBOM CTYII€HYaTOM?



Yemy paBHO TUIIMYHOE 3HAUYEHUE XpoMaTHUecKoi aucnepcuu B cranaaptHoM OOB (Pek.
ITU-T G.652) B TpeTheM OKHE MPO3PAYHOCTH?

Yemy paBHO TUIIMYHOE 3HAUEHUE XpOMaTHUYeCKOU qucnepcuu B ctanaaprHom OOB (Pexk.
MCD-T G.652) Bo BTOPOM OKHE IIPO3PAYHOCTH?

[epeuncanre ciocoObl yBeTHMUEHHS CKOPOCTH Niepeaayn nnpopmaryu B OB?

Kakoit Bux nucrnepcun mpeoOmamaer B crangaptHeix OOB (Pek. MCO-T G.652)?
OnpeaenuTh MOTEPH, KOTOPhIC MOT'YT BOSHUKHYTH Ipu niepexoje u3 OOB (OK tuna OKJI-10-1)
B MOB (OK Tuma OK-50-2).

Onpenenuts NOTEPHU, KOTOPbIE MOTYT BOSHUKHYTH ITpH niepexosae u3  OOB ¢ nuametpom
cepaueBunbl 10 Mkm B OOB ¢ nuameTpom cepA1ieBUHBI 8§ MKM.

Ornpenenutb NOTEpU, KOTOPbIE MOTYT BO3HUKHYTH TpH niepexojie u3  OOB c uucnooii
aneptypoii 0,15 B8 OOB ¢ uucnosoit aneprypoii 0,10.

Onpenenuth NOTEPH, KOTOPbIE MOT'YT BOSHUKHYTH npu nepexoae u3  OOB ¢ yucnosoi
aneptypoii 0,12 B OOB ¢ uucnosoit aneprypoii 0,10.

Paccuuraiite moTepu Ha oTpakeHue, Bo3HuKarommi Ha Topre OB OK Ttunma OK-50-2,
Haxojserocs B cpefe cn =17

Paccunraiite morepu Ha orpaxkeHue, Bo3Hukaromue Ha Topie OB OK tuma OK-50-01,
Haxosuierocs B cpeae ¢ n = 1,337

[Ipu cpammBanuu CTpoUTENbHBIX JUIHMH onTHdeckoro kabdems OKK-10-01 B omHoM wu3
BOJIOKOH IMPOU3OIIO PaJUaIbHOE CMelleHne TOpuoB Ha 1 MkM. OnpeaenuTh BO3HUKIINE MPU
STOM JIOTIOTHUTEIbHBIE TIOTEPH.

OCHOBHOM HENOCTATOK MEXAaHUYECKOro crocola yAaleHusi MEePBUYHOIO 3alIMTHOTO
MOKPBITHUS 3aKIFOYACTCS B ...

[IpenmytiecTBa 37€KTPOHHOTO CKAJIBIBATEINS MEPE]l PYYHBIM CKAIbIBATEIIEM COCTOUT B ...

Kakwue cuiipl TOMOTaroT HEHTPUPOBATH U POYHO COECTUHATH BOJIOKHA B MIPOIIECCE JyTOBOU
UX CBapku?

[lepeuncnure metoasl ueHTpupoBanusi OB, npuMeHsieMble B CBAPHOM COEIMHEHHH.

[lepeunciure cocTaBHbIE YacTH TEPMOYCA)KMBAEMBIX 3aLIUTHBIX T'MIIb3, UCIOJIb3YEMbIX
pu cBapHOM coequHeHnun OB.

C xakuM ycuiareM OObIYHO MPOBOAMTCS TECTUPOBAHME HA Pa3phIB CBAPHOTO COCTUHEHUS
OB?

JIBa OCHOBHBIX METO/Ia ONPEIENICHUS TIOTEPh B CBAPHOM COEJIMHEHUH: . . .

PaccunraiiTe MakcuMaabHbIE BO3MOXHBIE IOTEPY, BO3HUKAIOIINE IPU UACATILHON CBapKe
CTaHJAPTHBIX OJTHOMOJIOBBIX BOJIOKOH.

PaccuunraiiTe MakcuMaabHbIE BO3MOXHBIE TIOTEPY, BOSHUKAIOIINE MPU UJI€ATTbHON CBapKe
CTaHJAPTHBIX MHOTOMO/IOBBIX BOJIOKOH.

[lepeuncnure anropuT™Mbl (METOIBI) pacuéTa MOTEPh B CBAPHOM COCTMHEHUU BOJIOKOH.

[lepeunciure OCHOBHBIE TEHICHIIMH PAa3BUTHUSI CBAPOUYHON TEXHUKH.

Uemy paBHBI THIUYHBIE TIOTEPU B CBAPHOM COECAMHEHUU MHOTOMOJOBBIX BOJIOKOH?

Uemy paBHbI THTUYHBIE IOTEPU B CBAPHOM COEUHEHUN OJJHOMOJIOBBIX BOJIOKOH?

[lepeunciure mapameTpbl, BU3YalbHO KOHTPOJHMPYEMBIE B COBPEMEHHBIX CBapOYHBIX
amnmnaparax.

Tunosble MOTEPH MPU CBAPKE KAKUX BOJIOKOH MEHBIIIE OJJHOMO/IOBBIX UM MHOTOMOJIOBBIX
U ouemy?

CuMMeTpHUYHbIE WIIM HECUMMETPUYHBIE KOHCTPYKLIUU COEAMHUTENICH HAllUT IPUMEHEHUE
JUIs1 pa3beMHBIX coenHeHuit OB?

[lepeuncnure hakToOpbl, MPUBOASIINE K TOTEPSM MpU pazbeMHOM coequHeHnn OB?



[IprunHbBI BOSHUKHOBEHHS «BHYTPEHHUX» ITOTEPD MIPU pa3beMHOM coenHeHnn OB?

IIprurHbBI BOSHUKHOBEHHS «BHEIIHUX» OTEPH IPU pa3beMHOM coequHeHnn OB?

YeMy paBHO 3HaYCHHE YTJa HAKJIOHHOU cepuueckoii moBepxHoctd B APC coennnutene?

YeMy paBHO 3Ha4YeHHE paauyca KpuUBH3HBI cdepudeckoil moepxHoctd B UltraPC
coeauHurene?

YeMy paBHO 3HAauYCHHME paauyca KpUBHU3HBI cepudeckoil moBepxHoctd B SuperPC
coeauHurene?

Ectb 11 Heo6xoaumocTs npumenats APC — coequnautenu B tokanbHeix BOJIC?

Ectes mu HeoOxomumocTs npumensTh APC — coemuautenn B BOJIC ¢ BBogom OB B
KaKIbIA 10M?

Paccuuraiite mortepu, KOTOpbIE MOTYT BO3HMKHYTh Ipu coequHeHun SM u MM
ONTUYECKUX BOJIOKOH.

Yro npoucxoaut ¢ GopMoii oTpask€HHOTO cUrHaia Ha coeauHeHusx OB?

Kax 3aBucut paneeBckoe paccessHue OT JJIMHbBI BOJHbBI?

Kak 3aBucuT paneeBckoe paccesHUE OT TEMIIEPATYPhI 3aTBEPAEBaHUs CTeKIa?

OcHOBHBIC HA3HAYCHHSI OPUILTIOOHOBCKOTO peQIIEKTOMETpPA

Oco0eHHOCTH CTaHIAPTHOTO METOa paboThI pedIeKTOMEeTpa

Kak wm3mensiercs y4actok pediexkrorpamMmbl NpU MEPEXOJE€ U3 TOJICTOrO BOJOKHA B
TOHKOE?

Kak wu3MmeHnsercss ydacTok peQuieKTOrpaMMbl IpU IEPEXO0Jieé M3 TOHKOI'O BOJIOKHA B
toscroe?

Oco6eHHOCTH OIpe/IesIEHUs] PaCCTOSIHUSL /IO MecTa 00pbIBa 0 pediieKTorpaMme

Oco6eHHOCTH OIpeIesIeHUs] MOIIHOCTH M SHEPIUU 30HIMPYIOILEro UMITyJIbca

MexaHu3M MOsBIEHUS JIO)KHBIX CUTHAJIOB

UeMmy paBHO THUIMYHOE 3HAuU€HUE TIOKas3aTessd IpenomiieHus cra”aaptHoro OOB
(pexomenaanuu G652) BBoaguMOE B peiIeKTOMeTp AJIsi U3MEPEHHs pacCTOSIHUA?

Kak ornmyaercs mokasaTenb INPEIOMIIEHHS BOJOKHA CO CMEIIEHHOW IHUCIEPCHEH OT
crangaptHoro OOB?

Ilepeuncnanre OCHOBHBIE XapaKTEPUCTUKU HMIYJIbCHOTO ONTHYECKOTo pediexTomeTpa

Kak onpenensiercss AMHaAMUUYECKUH TMana30H ONTHYECKOro pedaexTomeTpa?

CrniocoObl yMeHbLIeHNsT MEPTBOW 30HBI ONITHUECKOTO pedaexkToMeTpa

YeMmy paBHO THUIIMYHOE 3HA4Y€HHE MEPTBOM 30HBI B COBPEMEHHBIX ONTHYECKUX
pedekTomerpax?

MexaHu3Mm 00pa3oBaHMs MEPTBOM 30HBI ONITHYECKOTO pedieKToOMeTpa

Kakoit mokazarens npenomiieHust 6ombiue: crangaptHoro MOB (G651) niu
crangaptHoro OOB (G652) ucnonb3yemblit Ipu pedieKTOMETPUUECKUX U3MEPEHHIX
paccTosiHui?

[Touemy mnokazatens mnpeiaomiuenuss OB  G(655) 1,471 OGonpmie uyeMm mokasaTelnb
npenomuenus OB G(652) 1,466 ?

KaxoBa TunuyHasi TOUHOCTh U3MEPEHHUS 3aTyXaHUsl B COBPEMEHHBIX pediieKTomeTpax?

KaxoBa TunnyHast TOUHOCTh U3MEPEHUS PACCTOSIHUS B COBPEMEHHBIX pediekToMeTpax?

KakoBo Tunn4Hoe 3Hau€HUE NMHAMUYECKOTrO Juana3oHa?

KaxoBo THnm4HOE 3HaU€HNE BBIXOIHOI MOITHOCTH ONTHYECKOTO peduiekToMeTpa?

[Tepeunciure OCHOBHBIE OCOOCHHOCTH OPHILTIOIHOBCKOTO pediekToMeTpa

HazoBure nmama3oH YacToT cABUra OTpPaXEHHOTO CHTHalda OpHUIUTFORHOBCKOIO
pedaexkromerpa



@dopmyJiia HaCTOTHOI'O CABUTA

[Tpu OPUILTIOPHOBCKOM PACCESHUU YacTOTa PACCESHHOTO CHTHANIA YBEIMYMBAIOTCS WU
yMeHbIlaeTcs?

Kak wm3mensiercs y4actok pediekrorpaMmbl MpU IMEPEeXoie U3 BOJOKHA C OONBIION
anepTypoil B BOJIOKHO C MaJIol anepTypoi?

Tunuuasle 3HaYeHUS U30BITOYHON TIUHEI

Kak BeITIIUT Xapaktepuctuka obOpaTHoro paccesHuss OB u3mepsiemass B mpenmernax
JUHAMHYECKOTO JIHana3oHa peIeKTOMETpa B CIIy4ae OTCYTCTBHSI JJOKAIBHBIX HEOJHOPOTHOCTEH,
CTBIKOB U T.11.7?

Kak Beimmsiaut xapaktepuctuka oOpaTHoro paccessHuss OB, u3mepsiemass B mpejenax
JUHAMHYECKOro JAuana3oHa pedekTroMeTpa, Ha CBApHOM COEIMHEHUN?

[Iepeunciure npeuMyliecTBa AByCTOPOHHETO TecTupoBaHus OB.

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKU UMITYIHCHOTO ONTHYECKOTo pediekromeTpa

Ha3oBute THIbl MEPTBBIX 30H

TunuyHble 3HaU€HMS OKHA pacTskeHus-cxxatus OB

IIpakTHYeckue 3a1aHus 10 Y4eOHOM MporpamMmme

B mpouecce mMOATOTOBKM W BBINIOJNHEHUS MPAKTUYECKUX 3aJaHuid (QOpMHUpPYIOTCS U
ouenuBatotcs Bce Tpedyembie ®I'OC u OOII st Hanpasnenus 11.03.02
HNHpOKOMMYHUKAITMOHHBIE TEXHOJIOTHU U cuctembl cBs3u: [1K-19, TTK-33.

Huxe npuBoasitcs npumepsl NPaKTUYECKUX 3alaHuM 1J1s1 pabouell IporpaMmBbl.

[ToJHBI KOMITJICKT MPAKTUYSCKUX 3aJaHUM ISl BCEX pa3felioB paboyei mporpamMmbl
npuBoautcs B ®OC nucuumnunel b.1.B.OJ1.7 OnTuyeckue HanpapisoMIUe CPEIbI.

Teopusi ONTHYECKUX BOJOKOH

1) Ha xakoM (pU3HUYECKOM SIBICHUH OCHOBAH IPHHIIHIT pabOThI CBETOBOIOB?

2) Yto mpoucxoaurt npu sisnerun HIIBO?

3) [epeuncnute 006IaCTH TPHUMEHEHHS BOJIOKOHHBIX CBETOBOJIOB

4) Kakue maTepuasibl HCIONIB3YIOTCS Ui CEPALCBHHBI / OOOMOYKH KBAPLEBBIX ONTHYCCKUX
BOJIOKOH?

(SiO2, Ge0y, P20s, B20s3, F, Cl2, Cr203, Fe203, H20)

5) [epeuncinuTe OCHOBHBIC MPEUMYIIECTBA ONTUYECKHX CBETOBOJOB (B MOPSIKE 3HAYUMOCTH).
6) Kakue 3Hauenust MmoxxeT npuHuMaTh NA B cTekisHHBIX cBeToBogax (0;0,1; 0,25 1;1,2) ?

7) JnuHA BOJHBI OTCEYKH, 3TO:

8) Kakas qyiHa BOJTHBI OTCEYKH MEHBIIIE - B BOJIOKHE HIIH B Kabemne?

9) Uro GoJblie - TUaMETP CEP/IICBUHBI CBETOBOJIA HJIH JMAMETP MOJIOBOTO MOJISI?

10) Kaxkoe mosne npeobnamaet B moae HE11 ?

11) Cnabo-HarnpaBisieMble I CHIIbHO-HAMIPABIISIEMbIE CBETOBOIBI HCITOB3Yyt0TCsl B BOJIC?

12) TlepeunciuTe OTIUYHMS CAHMMETPHYHBIX M HECUMMETPUYHBIX MO B OB?

13) KocbiMu WM MEpHUIMOHATIBHBIMU  Jydamu (Gopmupyercs  (yHIameHTambHas wMoja?

cummMmeTprudHas Moja Eo1?
14) Yemy paBHa KpUTHYECKas (HOPMAIU30BaHHAS ) YaCTOTa GYHIaMEHTAILHON MOJIbI?

15) Yemy paBua makcuManbHas 0 gus dyamamentanpaoit Moast HE11?
16) Uemy paBHAa MUHHUMAJIbHAS JIJTMHA BOJIHBI U1l pyHAaMeHTaIbHOU Moipl HE11?



17) HauuHasi ¢ Kakoil JUIMHBI BOJTHBI B cTaHAapTHBIX (Pek. G.652) onHoMom0BbIX KBapIieBbix OB
ucyesaer (mospisiercsi) cummerpuuHas moaa Eoi: 850, 1000, 1100, 1200, 1300, 1550 unu
1650 um ?

18) Uemy paBHa MUHHMaJIbHas (MaKCHMallbHas) JUIMHA BOJIHBI 11 CHMMETPUYHOM Moabl Eo1 ?
19) Ot xakux mapaMeTpoB M Kak 3aBUCHUT YUCJIO MO B MHOromMo10BoM OB ?

20) Ywucio HampaBiisieMbIX MOJ B KaKUX CBETOBOJAX MEHBIIE - CTYIEHYATHIX MM IPaJUCHTHBIX
(Tpu MPOYMX PABHBIX YCIOBUSX)?

21) I' me MpUMEHSIOTCS KBapIIeBble OJHOMOJIOBBIE CBETOBOBI Ha JIHMHE BOJHBI 850 HM ?

22) Kakoii SM cBeTOBOI JIydllie: ¢ HOPMHPOBAHHOM 4acTOTOM, paBHON 1 wmam 2 wiu 3 ?

23) OnromooBbIH pexxum pabotel OB ocymectBmsiercss ipu 0 =de; O0<de; O<<dc wm
O0>d..
24) Uemy paBeH MpeaeibHbIi yroi mojHoro BHyrpenHero orpaxenus B OB OK tuma OK-1001?

25) Bo ckoJibKO pa3 U KakK OTJIMYaeTCsl CKOPOCTh CBeTa B cepueBune u obonouke OB OK tumna
OK-50-1 ¢ nc=l,50 n n0:1,49?

HOTepI/I B OIITHYECCKUX JIMHUAX CBHA3HU

1) Bo ckoi1bK0 pa3 yMEHbIINTCS HHTEHCUBHOCTD CBETA, Mpoluemero uepe3 50 km SM
CBETOBOJIOKHA, €CJIH ITOTEPU B CBETOBOIE cOCTABISIIOT 0,4 nb/km?

2) B kakoit oOnactu cnekTpa s kBapueBblx OB Haxoaurcs MakcuMyMm
(MakCUMyMBbI)  TIOTJIOICHHS, BBI3BAHHOTO  DJIEKTPOHHBIM  MEXaHHU3MOM  TOJISPU3AIUH
JUDJIEKTPUKA.

3) Uewm BbI3BaHbI IOTEpHU B KBapieBbix OOB Ha jymHe BosHbl 1383 HM?

4) Pacnionoxxure B nmopsake yBelIMYEeHHs MOTEPh M3IydaTenu il kBapuesoro MM
CBETOBOJIOKHA:

Ne-He mazep; n/m nazep Ha GaAs; Er—mazep (ycunurens); CO2 - nazep ?

5) Jljis 4yero B ONTHUYECKUX BOJIOKHAX JJsl pabOThl B TPETbeM OKHE MPO3PauyHOCTH
(1500 —

1625 uM) yBenuunBaOT JUIMHY BOJHBI 0Tceuku ¢ 1260 um (Pexomenn. MCO-T G.652) no

1480 um (Pexomenn. MCO-T G.654)?

6) [Touemy kBapreBsie OOB He MCHONB3YIOTCS B cHCTEMax CBSI3U Ha JUIMHAX BOJIH
BUJUMOTO JTuana3zoHa?

7) Jlnst wero B TecTepax A MU3MEPEHMS 3aTyXaHHUs MOAYJIMPYETCS  BBIXOJHOE
u3nyyeHue?

8) Bo ckonbko pa3 yMEHBIIMTCS MHTEHCUBHOCTH CBETa, Mpoienaniero yepes 20 kM
MM cBeTOBOJIOKHA, €CJIA MTOTEPH B CBETOBOJI€ COCTaBIsAOT 1 nb/km?

9) [lepeuncnure ¢axTOpbl, KOTOPBHIMH OOYCIOBJICHO 3aTyXaHHE CHTHAJIOB B
CBETOBOJIAX.

10)  PaccuuraiiTe moTepu B CBETOBO/IE, €CIIH POTOTOK BXOAHOTO CUTHAIIA paBeH 10 MKA,
a BerxogHoro 10 HA ?

11)  Kakoit matepuan 6ojee mpo3padeH B 00JaCTH 3 — 5 MKM: TPUCEIICHU]T
MBILIbSIKA, TUOKCU KPEMHHSI WM JUOKCH] TepMaHus?

12)  LWP-BoJIOKHaA - 3TO BOJIOKHA

A) nmeromye oco60 HU3KHE OTEPU BO BTOPOM OKHE MPO3PAYHOCTH, b)
UMeIoIIMe 0C000 HU3KUE MOTEPH B TPEThEM OKHE MPO3PAYHOCTH,

B) umerone 0co60 HU3KUE MOTEPH MEXKTY BTOPBIM U TPETbUM OKHAMHU IPO3PavyHOCTH.



13) Ilouemy kBapiieBbie OHOMOOBbIec OB HE HCIONB3YIOTCS B CHCTEMax CBS3HM Ha
JIuHax BojiH naidbHero MK (>>2 mkm) auamnazona?

14)  Tlouemy kBapieByto obosouky OOB nenator ropasao Oosiee Tosctoi (125 Mkm),
yem cepaueBuny (8-10 mxm)?

15)  IlepeuunciuTe TpH OCHOBHBIX IPOIIECCa, OIPEACISIONIMX COOCTBEHHOE 3aTyXaHHE B
CBETOBOJIE.

16) B kakoii oOnact cnekrpa Ui KBapueBbix OB HaxoauTcs MakCHMyM
(MakCUMyMBbI)  TOTJIOIIEHHUS, BBI3BAHHOI'O  DJIGKTPOHHBIM  MEXaHHU3MOM  MOJSpHU3AIUH
JUDIIEKTPHUKA.

17)  Omnpepenuthb, KaKOE TOMOJHUTEIBHOE 3aTyXaHUE CIIEAYeT OKUIATh B KBAPIIEBOM
ONTUYECKOM BOJIOKHE, €CJIH 110 HEMY MepeaaBaTh CUTHANBI C TMHON BOJIHBI 3 MKM.

18)  Kak (Bo ckonbko pa3) usmenstcs motepu B OB OK tuna OK-50-2, eciiu pabouyro
JUTMHY BOJIHBI YMEHBIIUTH 10 425 HM?

19)  PaccuuTaiiTe MOIIHOCTD U3JIy4aTelis B AbM mpu MomHocTH u3nydeHust 10 MxBT.

20)  OmpenenuTh, Ha CKOJILKO H3MEHATCS COOCTBEHHBIC IOTEPH B OIITHYECKOM BOJIOKHE,
€CJIU Tlepe/iaya CUTHAIOB OyJIeT OCYIIECTBISTHCS HE B TPETHEM, a B IEPBOM OKHE MTPO3PAYHOCTH.
[TapameTpsl ONITUYECKOTO BOJIOKHA: TNos = 1,480, D =0,01, tgs=10-11.

21)  Kako# ¢akTop BHOCHUT HAHOOJBINUK BKJIAJ B IMOTEPH B CaMbIX JIydmux (IO
MOTEPsIM) ONTUYECKUX KBAPIEBbIX BOJIOKHAX?

22)  TIlepeuncnute (GaKTOpbl, KOTOPHIMH OOYCIIOBICHO 3aTyXaHHE CHTHAJIOB B
cBeroBogax. 23) B ueMm 3akimrodaeTcss HENOCTAaTOK MeTojna OOphIBAa, HCHOIB3YEMOTO IS
U3MEpEHHS MOTEPh B ONTHYECKUX BOJIOKHAX?

24) B KkakoM CBETOBOJE B W/ICATbHOM WM HEHUCATHHOM paHbIIC HACTYIAeT
paBHOBECHOE pacripeieieHue (yCTaHOBUBLINIICS pexum)?

25) B uem 3akio4aeTcs MPEUMYIIECTBO METOJa OOpbIBA, HCIOIB3YEMOIO JIIs
U3MEpEHUS MOTEPh B ONTHYECKHUX BOJIOKHAX?

26)  PacrnosnoxuTe B TOPSIKE YBEIHUCHUS TMOTEPh M3TydaTeau s KBapiesoro MM
CBETOBOJIOKHA:

Ne-He nazep; n/m nazep Ha GaAs; Er—naszep (ycwiurens); COz2 - nazep ?

27)  Jlnsg 4ero B ONTHYECKHX BOJOKHAX Ul PabOTHI B TPEThEM OKHE MPO3PaYHOCTH
(1500 — 1625 M) yBenTHUUBAIOT JUTHHY BOJHBI 0TCedkH ¢ 1260 HM (Pekomena. MCD-T G.652)
1o 1480 um (Pexomena. MCD-T G.654)?

28) Kakue (akTtopsl BHOCAT HAWOONBIIMI BKJIag B MOTEPH CTaHIAPTHOTO
OJIHOMOJIOBOTO ONTHYECKOTO BOJIOKHA, paOOTAIOIEr0 BO BTOPOM OKHE MPO3PavyHOCTH?

29)  Kak 3aBHCHT paJIeeBCKOE paccesiHie OT TEMIIEPATYPhl 3aTBEPICBAHMUS CTEKIIA?

B.2. 8) Jlis yero B onTUYECKUX BOJOKHAX ISl paOOTHI B TPETHEM OKHE MPO3PAYHOCTHU
(1500 — 1625 um) yBenMUYHBalOT JIMHY BOJHBI oTceukH ¢ 1260 um (Pekomenn. MCO-T G.652 —
crangaptaoe OOB) no 1480 um (Pekomenn. MCO-T G.654 — OOB co cMmemeHHON ITHHOM BOJTHBI
oTceuku)?

30) Yemy paBHO momycTuMoe yBenaudeHue morepb B OB mpu ero ykmaake B
ONTUYECKOM Kabene?

31) Ilouemy pe3ko yBenuuuBaroTcs morepu B OB mpu ero ckpyduBaHUU C THAMETPOM
netnu meHee 20 Mmm?

JMucnepcus curuajios B OB

1) Mopa HU3KOT0 MU BEICOKOTO NopAJKa paHbIIC BBIIJIET U3 CBCTOBO,Z[a?



2) Csert ¢ mmHou BojHbI 0,85 MM win 1,3 MkM wiu 1,55 MKM paHbliie BBIAIET U3
cBeToBOAA?

3) ®dasoBas wiaK rpynIoBas CKOPOCTh OTBEYAET 32 XPOMATHYECCKYO JTUCIIEPCHIO?

4) 3 KakuxX COCTaBJISIFOIIUX COCTOUT XPOMATHUECKas TUCTICPCHs?

5) B 4eM ominM4Me TEPMHUHOB: - Jucnepcus IpU KJIAaCCHUYECKOM OIHMCAHUU
IIPEJIOMJIEHUS CBETA B IPU3ME U - TUCIIEPCHS IIPU ONMCAHUM ONTHYECKOro curHaia B OB?

6) I[louemy pe3ynbTaT MOJOBOM AUCIIEPCUU € pocToM JuinHbBl OB pacteT cHavana 1o
JMHEIHOMY 3aKOHY, 3aTEM 110 HEJIMHEHHOMY?

7) Hnuna CBsI3M MOJ JJISl KAKHX CBETOBOJIOB OOJIBIIE: - HUACAIBHBIX, 0€3 BHEUIHUX
BO3JICHCTBUH, UJIU - PEAJIbHBIX, [I0JJBEPKEHHBIM BHEIIHUM BO3ACHCTBUSIM?

8) Ilouemy B rpamueHTHbIX OB MoOIOBas aucrepcHsi MPOSBISETCS 3HAYUTEIBHO
ciabee, 4eM B CTYNEHYATHIX?

9) Ilepeunciure ciOCOObI yMEHBIICHHS BIUSHUS MOAOBOI IUCIIEPCHUH.

10)Yro mpoucxomut ¢ marepuansHoii gucrnepcueii s OB (Pek. MCD-T G.652) Ha
minHe BoaHb! 1300 am?

11) B kakux eIUHUIIAX HOPMHUPYETCsl yIelIbHas XpOMAaTHIECKas TUCTIepCHs?

12) B kakux eIUHUIIAX HOPMHUPYETCsl yaeabHas mpoduibHas aucrepcus’?

13) B kakux eIUHUIIAX HOPMHUPYETCsl yeIbHas MaTepuaibHas qucnepeus?

14)TToyemy B OB Bo3HHKaeT mossipu3anuonHas Mogoas gucnepcust (IIMT)?

15) [Tepeuncaure cocoObl CMEIICHUSI TOYKH HYJICBOW IHCIEPCHH B 00JacTh Oosee
JUIMHHBIX BOJH?

16) Kakoit [uinHe BOJHBI COOTBETCTBYET HyJIEBasi MaTepHabHAs TUCIIEPCHS B YUCTOM
kBapue? 17) Kakoii anuHe BOJIHBI COOTBETCTBYET HyJieBasi MarepuanbHas aucnepcus B OB
(Pex. ITU-T G.652) ?

18)  Kakoil 1yMHE BOJHBI COOTBETCTBYET HyjeBas mpoduibHas mucnepcusi B (Pek.
MCOT G.652) OB?

19)  Kakoii [yinHe BOJHBI COOTBETCTBYET HyIlleBas Xxpomaruueckas aucrepcus B OB
(Pex. MCO-T G.652)? 20) Kakoii aniiHe BOJIHBI COOTBETCTBYET HYJEBasi BOJHOBOIHAS AUCHEPCUS
B OB (Pek. ITU-T G.652) ?

21)  Kaxo#l 1uHE BOJHBI COOTBETCTBYET HYJEBas MOJISIPU3AIMOHHAS TUCIEPCHS B
cranaaptasix OOB?

22)  Kaxo# [yiMHe BOJHBI COOTBETCTBYET HyJeBas mucrepcus B cmenieHHbx OB (Pek.
MC3-T G.653)? 23) Kakoii asiuHe BOJHBI COOTBETCTBYET HyJIeBas Aucriepcus B ctanaapTHeIx OB
(Pex. ITU-T G.652)?

24)  Kaxo#l 1uHE BOJHBI COOTBETCTBYeT HyneBas mucrnepcuss B OOB ¢ HeHyneBoi
cmemennoi nucnepcueit (Pex. ITU-T G.655)?

25)  Yemy paBHO TUIHYHOE 3HauYeHHE XpoMarndeckoit aucrnepcun B OB (Pek. ITU-T
(G.652) B TpeTbeM OKHE MPO3pauyHOCTH?

26) Uemy paBHO THNHMYHOE 3HaueHHE Xpomarudeckod nucrnepcuu B OB (Pek. ITU-T
(.652) BO BTOpPOM OKHE NMPO3pavyHOCTH?

27)  Uemy paBHO THIIMYHOE 3HAYCHUE XPOMATUUECKOHN Aucniepcuu B cranaapTHbeix OOB
(Pex. G.652) B mepBOM OKHE MTPO3PAYHOCTH?

28) UeMy paBHO THNHUYHOE 3HAUYCHHE XPOMATHUYECKOW IUCIIEPCHU B CTAHAAPTHBIX
MOB (Pek.G.651)?

29) B xakuX MHOTOMOJOBBIX CBETOBOAAX (CTYNEHYATHIX WM TPAJAMEHTHBIX) JUIMHA
YCTaHOBJIEHHS] PABHOBECHOT'O COCTOSIHUS OOJIbIle: U ToueMy?

30)  Ilepeuncnute ciocoObl yMEHBIICHUS BIUSAHUS MaTepuanbHoi nucnepcun B OOB?



31)  Ilepeumcnute crnocoObl YMEHBUICHUS BIUSHHS TOJISIPH3ALUOHHON JUCIIEPCUH B
OOB? 32) ITouemy OOB co cMmemennoit nucnepcueit (Pexk. MCO-T G.653) HenpuMeHUMBI 1715
COBMECTHOM pabOThI C SpOMEBBIMU YCHIIUTEIISIMU ?

33) Ilowemy cranmaptasie OOB mano npuemiieMsl JUisi COBMECTHOM paboThI C
3pOUEBBIMU YCHIIUTEISIMU?

34)  Kakoii uyiMHE BOJHBI COOTBETCTBYeT MUHMMYM mucriepcun B OB (Pek.
MCD-T G.652)

35) B xakom OB wMeHblIe 3HAueHHE JUCIEPCHUH: B  MHOTOMOJOBOM
IPaJUeHTHOM WA OTHOMOJOBOM CTYIEHYATOM ?

36) B kaknx OB OJTHOMOJIOBBIX WIA  MHOI'OMOJOBEIX

BIIUSTHUE (3HaueHHe) NOIAPU3ALMOHHON Tucnepcun 6obIie?

37)  Ilepeuuncnute hakTOpPbI, KOTOPHIC OMPEAEIAIOT TUCIIEPCHIO curHaaoB OB?

38)  Ilepeuncnure MpUUKUHBI 00pa3oBaHMs MPODUIBHOM TUCIIEPCHH.

39) B kakux OOB npoduibHas aucnepcus menbine B OOB: co cryneHYaThiM
npodunem nokaszatesns IpeIOMIICHHUS WK C TPEYTroJIbHBIM MpoduiieM?

40)  Kakoii Bug aucnepcuu npeodnanaet B OB (Pex. MCO-T G.652)? 41) Kakoi
BUJ Aucriepcuu npeodnanaet B crangaptHeix (Pexk. MCO-T G.651) OB?

OcnoBbl Teopuu OHCII

1. Paccunrath uYmciio MO, pPAaCHpPOCTPAHSIOIMXCS B  OINTHYECKOM BOJIOKHE
ontrueckoro kabens OK-50-2-3-4.

2. PaccuuTats uncno mon, pacrnpoctpanstonmxcs B OB ontuueckoro kabdemss OKK-
50-01-
1,0-8.

3. PaccuntaTh MaKCHMMalbHO BO3MOXKHOE 3HAYCHHE OTHOCHUTEIBHON pa3HOCTH

nokasarenei mpenomiieHus s kBapuesoro OOB, ecnu nuameTp cepIlEBUHBI COCTaBIsIET 5
MKM?

4. CKOJBKO MOJ] MOXKET PaclpOCTPaHATHCS B KBAPLIEBOM CTYIEHYATOM CBETOBOJE C
JNaMEeTPOM CEpALIEBUHBI 9 MkM 1 yncnoBoii aneptypoit 0,1 Ha juinHe BonHbI 1,55 MkM ?

5. Onpenenuts HOpMUpOBaHHYIO YacToTy OB omrrueckoro kadens OKK-10-01.

6. OnpenenuTh HOPMHPOBAHHYIO 9acTOTy onTuieckoro BojokHa OK tuma OK-50-2-
3-4 (n.=1,480, D =0,012).

1. Kak (Bo ckoimbkO pa3) M3MEHHUTCS YHUCIO MOJ, pacnpoctpaHsiounmxci B OB

onrtudeckoro kabems OK-50-01 nmpu n3MeHeHNH auameTpa CepaeBHHBI B Ipeaesnax HOpMBI (0T
MUHHUMAJIBHOTO JIO MAaKCUMAaJILHOTO)?

8. Kak (Ha ckonbKkO) M3MEHMTCS YHCIO MOJ, pachpocTpasstomuxcsi B OB
ontudeckoro kabems OK-50-01 mpu M3MEHEHUH YHCIOBOI amepTypsl B Mpenenax HOPMEI (OT
MUHHUMAJIbHON 70 MAKCUMaJTbHOM )?

9. Ha ckoubko (Bo ckoinpko pa3) m3menutcest uncio moa B OB OK tuna OK-50-2, ecniu
CMEHHUTHh JJIMHY BOJHBI C MEPBOIO OKHA MPO3PauyHOCTH Ha JJMHY BOJIHBI BTOPOrO OKHA
IIPO3pavyHOCTH?

PeduiekromeTpuyeckue nusmMepeHus



1) OcHOBHbBIE Ha3HAYCHHSI OPUILTIOPHOBCKOTO pedieKTOMETpa

2) OcoOeHHOCTH CTaHAApPTHOTO MeToa paboThl pedieKToMeTpa

3) Yro npoucxoaut ¢ (opMoii OTpaskeHHOTO CUrHaia Ha coeauHeHusx OB?

4) Kax 3aBucut paneeBckoe paccessHue OT JJIMHBI BOJIHbBI?

5) Kak 3aBHCHT pasieeBCKOe paccessHie OT TEMIIEpaTyphl 3aTBEPIeBaHUs cTEKIa?

6) Kak nzmensiercs yuyactok peieKTorpaMMbl IPH MEPEX0/ie U3 TOICTOTO BOJIOKHA B
TOHKOE?

7) Kak m3mensercs yqactok pedaexTorpaMmsl IpU MEepPexo/ie U3 TOHKOTO BOJIOKHA B
TOJICTOE?

8) OcoOeHHOCTH OTpe/IeNIEHUs] PACCTOSIHHS /IO MeCTa OOpbIBa M0 pedIieKTorpaMme

9) OcoOeHHOCTH OIpeIeNIeHUs] MOIIIHOCTH M SHEPTHU 30HIUPYIOIIEro HMITYJIbCa

10) MexaHU3M MOSBJICHUS JIOKHBIX CUTHAJIOB

11) Uemy paBHO TUINUYHOE 3HAUYCHHE TMOKa3zarelss npeinomiienus crtangapraoro OOB
(pexomenpanuu G652) BBoguMoe B pepIeKTOMETp A1t H3MEPEHHs paCCTOSTHUA?

12) Kak orimuaercs mokasarenb IPEIOMIICHUS BOJIOKHA CO CMEIICHHOW IHCIIepcuei
ot crannaptaoro OOB?

13) [lepeuncnure  OCHOBHBIE  XapaKTEPUCTHUKHA  WUMIYIBCHOTO  ONTHYECKOTO

pednekromerpa 14) Kak ompeaensercs AMHAMUYECKMNA  JIMANa30H  ONTUYECKOTO
pedaexkromerpa?

15) CriocoObl yMEHbILIEHUSI MEPTBOM 30HBI ONTHUYECKOTO pedaeKkTomerpa

16) YeMy paBHO THIIMYHOE 3HAYCHHUE MEPTBOH 30HBI B COBPEMEHHBIX ONTHYECKHUX
peduexkTomeTpax?

17) MexaHnu3m 00pa3oBaHMs MEPTBOM 30HBI ONITUYECKOTO pedieKToMeTpa

18) Kakoii moka3zarens mnpenomieHusi Oonpiue: crangaptHoro MOB (G651) wnum

craggaptHoro OOB (G652) wucnonb3yemblil Mpu  pedreKTOMETPUYECKUX HU3MEPEHHIX
paccTossHui?

19) [Touemy mokazatens npenomienuss OB G(655) 1,471 Gonbliie yeM mokaszaTelnb
npenomienus OB G(652) 1.466 ?

20) KakoBa TumuyHas TOYHOCTh M3MEpPEHHMs 3aTyXxaHMs B  COBPEMEHHBIX
pedekTomerpax?

21) KakoBa TumuyHas TOYHOCTb HW3MEPEHHUS pACCTOSIHUSA B  COBPEMEHHBIX
pedekTomerpax?

22) KakoBo THIMUHOE 3HAaUE€HUE TUHAMUYECKOT 0 Inana3zoHa’?

23) KakoBo THUIMUHOE 3HAaUE€HUE BBIXOHOM MOIITHOCTH ONTUYECKOro pediekromerpa?

24) [lepeuncnnre OCHOBHbIE OCOOCHHOCTH OPHILITFO3HOBCKOTO pedaekToMeTpa

25) Ha3zoBute nuama3oH 4acTOT CABHMra OTPaKEHHOI'O CHTHala OpUIUTIO9HOBCKOTO
pedekToMeTpa

26) dopmysa 4aCTOTHOTO C/IBUTra

27) [Tpu GpMIITIOPHOBCKOM pacCcessHUU YacTOTa pacCessHHOTO CUTHANA YBEIMUMBAIOTCS
WIM YMEHbIAeTCs?

28) Kak n3mensiercs yuactok pedieKTorpaMMbl IIpH MEpexoie U3 BOJOKHA C OOJIBIION
anepTypoil B BOJIOKHO ¢ MaJIOH anepTypon?

29) Tunnunble 3HaYEHUS U30BITOYHON JUTMHEI

30) Kak BeIMIIIUT XapakTepucTuka oopatHoro paccestuus OB uzMepsemas B npenenax

JMHAMHYECKOTO  JMama3oHa  peduieKkToMeTpa B ClIydyae  OTCYTCTBUSL  JIOKAJIbHBIX
HEOHOPOAHOCTEH, CTBHIKOB H T.II.?



31) Kak BwIrmsauT xapakrepuctuka oOpatHoro paccesnuss OB, usmepsiemas B
npezenax JMHaAMUYECKOro Juarna3oHa pedieKToMeTpa, Ha CBApHOM COCTUHEHUN?

32) [lepeuncnure npeuMylIecTBa JByCTOPOHHET0 TecTupoBanus OB.

33) Ilepeuncnure  OCHOBHBIE  XAPAaKTEPUCTUKU  HMMIIYJIBCHOTO  ONTHYECKOIO
peduiekTomeTpa

34) HazoBute TUIBI MEPTBBIX 30H

35) Tunuuxele 3HaUEHUS OKHA pacTsbkeHusa-cxarus OB

OnTnueckue Kadeau

1) Kakwue cymiecTByrOT TUIBI ONITUYECKUX BOJIOKOH?

2) CKOJIBKO THUIIOB BOJIH MOKET PacCIpOCTPaHSETCS B MHOTOMOJOBOM ONTHYECKOM
BOJIOKHE?

3) [lepeuncnure OCHOBHBIE 3JIEMEHTHI (YACTH) ONTHYECKOTO BOJIOKHA?

4) Uemy paBHA TONIIMHA HAHECEHUS TIEPBUYHOTO 3aIIUTHOTO MOKPBITHS?

5) Yemy paBHa TOJIIMHA HAHECEHUS BTOPUYHOTO 3alIUTHOTO OKPHITHS?

6) Ha xakux amuHax BoiH paboTaroT ontudeckue kabemun?

7) B kakux onTHYecKHX BOJOKHAX OTCYTCTBYET MEXKMOI0BAs AUCIIEPCHS?

8) CopepKuTCs TU ONTUYECKHI Kabeb Mo H30BITOYHBIM JaBIeHUEM?

9) Uemy paBeH quaMeTp cepeyHUKa OJHOMOJIOBOTO ONTHYECKOTO BOJIOKHA?

10) CKOJIBKO CYIIECTBYET BHIOB AUCIIEPCUU?

11) UemMy paBeH 3amac ONTHYECKOro Kabens B KOJIOALE sl MOHTaxka My(pT?

12) Tunsl onTuyeckux My(dT, UCMOIB3YEMBIX HA TOPOACKUX M 30HOBBIX CETSAX CBS3U
(BAO Ces3pCrpoit/lerans)?

13) Opranuzanus pabodero MecTa npu MOHTaxe My(T Ha ONTHYECKOM Kabene?

14) [Tpunnum paboThl onTUYecKOro pedekromerpa?

15) Tb npu pabote ¢ onTHueckuMu npudopamu?

16) Ha ckonbko BosokoH paccuntana mypra MTOK?

17) [Tepeuncnure ciocoObl CpalTUBaHUS ONTUYECKUX BOJTOKOH?

18) Kakwue cymiecTByeT BUAbI TOBPEXKACHUN ONTUYECKOTO Kabemsi?

19) Ckomnbko kaccet B my¢pte MTOK 96-01-1V?

20) Ha ckobpKO KI1acCOB KIIACCH(PHUIMPYIOTCS MHOTOMOIOBBIE OTITHYECKHUE BOJIOKHA?

21) Yemy paBeH quaMeTp 000JI0YKH OTHOMOJIOBOTO ONTHIECKOTO BOJIOKHA?

22) Uemy paBeH JuaMeTp cepJeYHHKa MHOTOBOJOBOIO ONITUYECKOTO BOJIOKHA?

23) Uro Takoe «IpodwiIb TOKa3aTens MPETOMIICHHS CepACYHHKA OINTHYECKOTO
BOJIOKHa»?

24) Uro Takoe «mpoduib TMOKa3aTels TMpPeToOMICHHs OOONIOYKH ONTHUYECKOTO
BOJIOKHa»?

25) [ToueMy Ha mpakTUKE NPUMEHSETCS BOJIOKOHHBIH CBETOBOJ, COCTOSIIHHA U3
CEp/IIEBUHBI U 000TOYKH?

26) Kakoii BOJTOKOHHBII CBETOBO/ (ONTHYECKOE BOJIOKHO) HA3BIBAETCS CTYNEHUATHIM 7

27) Kakoii BOJTOKOHHBII CBETOBO/ (ONTHYECKOE BOJIOKHO) HA3BIBAETCS TPaIMEHTHBIM?

28) J1is 94ero Ha OMTHYECKOE BOJIOKHO HAHOCST MOJTMMEPHOE MTOKPHITHE?

29) JlaiiTe onpezieneHre YMCIOBOM anepTypbl BOJTOKOHHOTO CBETOBO/1A?

30) Kakoii pexxuM paboThl BOJIOKOHHOTO CBETOBO/IA HA3BIBAETCS OJTHOMOJIOBBIM?

31) Kakoit PECIKUM pa6OTBI BOJIOKOHHOI'O CBE€TOBOJAa HA3bIBACTCA MHOFOMO,Z[OBLIM?



32) Uewm ompeznensieTcst 4MCiI0 HAPaBISIEMbIX MO B BOJIOKOHHBIX CBETOBOAX?

33) W3 xakux MarepragoB U3rOTaBIMBAIOTCS ONTUYECKUE BOJOKHA ?

34) Ha ckompko rpynn kimaccupUUUPYIOTCS ONTHYECKHE KaOeau 10 CBOEMY
Ha3HAYECHUIO?

35) Kakoe ruzmpocrarnyeckoe JaBlIeHHUE MOXKET BBIIEPKUBATh 000JI0YKA ITOABOIHOTO
ONTUYECKOTO Kabens (Ipu MpoKIIaaKe Ha OEperoBbIX U MOPCKHUX y4acTKax)?

36) [lepeuncnnte OCHOBHBIE MTEPEJATOUHBIC XaPAKTEPUCTUKH ONTUYECKOTO BOJIOKHA?

37) Yemy paBHo Rus. mexny sxunamu 11 npu nocrosHHOM ToKe?

38) Uem 00yCIIOBICHO 3aTyXaHHUE CUTHAJIOB B BOJIOKOHHBIX CBETOBOJ1aX?

39) [Touemy mnmuaBI BOoMH m3ydeHuss A = 1,3 MM, u ocobenno A= 1,55....1,6 MkmM,

cuMTaeTcsl HanboJiee NEPCIeKTUBHBIMU B BOJIOKOHHO — ONTHYECKUX CUCTEMaXx Tepeaadn’?

40) Kakoe rumpocraTiudeckoe IaBIeHHE MOXKET BBIIEPKUBATH 000JI0YKA MOJABOIHOTO
ONTHYECKOTO Kabemnsi(Tipy MPOKIIaJKe Ha PEUHBIX MEePeX0/iaX U Ha TITyOOKOBOJHBIX Y4acTKax
BOJI0EMOB)?

41) Uemy paBHO Ru3. mexny xunamu Il 1 MetamuinuyeckumMu sneMeHTamu?

42) UYeMy paBHO HCIBITATEIbHOE HANPSHKEHHE HAPY)KHOM  (ITOJMATUICHOBOMN)
000JI0YKHU B TeYEHHE 5 CeK. (MEXY METAUIMYECKUM 3JIEMEHTOM U 3eMIlei)?

43) YeM 00yCIIOBICHO YIIMPEHHUE UMITYJICHBIX CUTHAJIOB B MHOI'OMOJIOBBIX ?

44) JlaiiTe onpeziesneHre MoJ0Ckl IPOINYCKaHUs?

45) CkonpKo cymiecTByeT kaTeropuil MosiHuectorikoctu OK?

46) YeMy paBHO HUCHBITATEIbHOE HANPSIKEHHWE B TEUEHUE 2 MUHYT IPU MOCTOSIHHOM
Toke (Mexnay xwiamu J1T)?

47) UYeM paBeH OCTaBIIIEMBIH 3arac ONTHYECKOro Kalelss B KOJIOALE AT MOHTa)ka
MypTHI?

48) [lepeunciure ocCHOBHBIE 351IeMEHTHI KOHCTpYKIMi OKC?

49) B kakux rpyHTax npokiaabIBaroTCs ONTHYECKUe Kabenu?

50) Ha ckombko rpynn kimaccuUUUpPYIOTCS ONTHYECKHE Kabeau 10 CBOEMY
Ha3HAYCHUIO?

51) Ha ckonbko rpynn kinaccupuIMpyroTcs JIMHEHbIe onTUYecKre Kabenu?

52) Ilepeuncnure mexannueckue xapakrepuctuku OKC?

53) Ha ckonbko rpymnn ki1accupuIupyoTcss BHyTpUOOBEKTOBBIE ONTHYECKHE Kabenu?

54) Kakue TpeGoBanus npenbsaBisoTcs K coeauHenussm OB?

55) Kakue Bbl 3HaeT criocoObl Hepa3beMHBIX COEAUHEHHH?

56) [lepeuncante OCHOBHbIE NEpPEATOYHbIE XapaKTEPUCTUKH ONTUYECKHX BOJIOKOH?

57) Kakue ontuueckue kabenu UCTIONB3YIOTCS Ui ojBecku Ha JIDII?

58) Kakue cymiecTByroT peKOMEHJallMd B YacTH MEPUOJUYHOCTH H3MEpEHHs

3aTyXaHUsl B OIITUYCCKUX KaOesx (B mnmponecce ero 3KCHHyaTaHI/II/I) Ha OKOHCYHLIX ITYHKTOB,
IJIe UMEETCS MOCTOSHHBIN O6CHy>KI/IBaIOH_[I/II\/’I HepCOHaJ'I?

59) ITpu KaKMX 3HAYEHUSAX CONPOTUBIICHUS U3OJISALIUH, COCTOSIHUE BHEIIHUX ITOKPOBOB
JIKC BOJIII cuurtaercs aBapuiiHbIM?

60) ITpu MoHTaxe My(QTHI HA ONTHUYECKUX KaOelsX B KOTJIOBaHE JUIMHA 3araca Kabens
JOJKHA OBITH?

61) IIpu kakoil TemmepaType OKpyXarolled cpenbl 3alpeniaeTcss MpPOKJIAIAbIBATh
oNnTUYecKUuil Kabenb 0e3 mpeaBapuUTeILHOI0 Iporpesa’?

62) B kakoe Bpems rojma MpOBOJUTCS KOHTPOJIb 3JIEKTPUUYECKOTO COMPOTHBICHHS

U30JISIUH MJIACTMACCOBBIX 000JI0UEK ONTUYECKOro Kadems?
63) KaxoBa nepuoau4HoCTs KOHTPOJIA 3a3emirstolero ycrporicrsa Ha HPIT u OPIIT?



64) UYem onpenensercs JJIMHA y4acTKa pereHepanun’?

65) [ToueMy B BBICOKOCKOPOCTHBIX cucTemax mepemaun (B > 34,368 Mowur/c)
MPAKTUYECKH HCKIIOYAIOTCS BO3MOXKHOCTH HCIOJB30BaHUS MHOTOMOJIOBBIX CTYIIEHYATHIX
BOJIOKOHHBIX CBETOBO/IOB?

66) [Ipn momomm Kakoro oOOpYIOBaHHMS W3MEpsICTCS BEIWYMHA 3aTyXaHWs Ha
CMOHTHPOBAHHOM YYacTKE pereHepanuu?

67) B uem cocTout mexanusm paspymenus OB?

68) Kaxkue nzmepenus npoBogsTcs B mpoiiecce skcruryatanuu BOJIC?

69) 3HaueHue J0MyCTUMON MEXaHUUECKOI Harpy3Kku Ha pactskenue 11 BOK Broporo
tuna’?

70) CeueHue  MEIHOTO  MPOBOJHMKA  JJIA  TMOAKIIOYEHUS  METAJUIMYECKOTO
oponenokposa BOK na KUII B nomemennn BBo1a kadene?

71) JITMHa IMTOCTOSTHHOM ONTHYECKON KaOeIbHON BCTaBKH J0JKHA COCTABIIATh?

72) MunumanbHas TeMneparypa pa3ieiki 1 MOHTaXa ONTHYECKOro Kadens?

73) Kakue crocoObl m3MepeHusi AUcCHepcud Hanbojee yIOOHBI ISl CTPOUTENbHBIX
mH OB?

74) [lepeuncnure OCHOBHBIE METOJbl OMNpEACNEHUS PACCTOSHUS JO MecTa
noBpexxaenus BOJIC?

75) Kakumu  ocHOBHbIMH  (aKTOpaMy OrpaHUYEH JWHAMUYECKHIl JHana3oH
ONTUYECKUX pedIeKTOMETPOB?

76) Bpewms Ha BocctanoBnienue nunuun nepeaaun BOJIC?

77) Uem TOMKHO 3aIUIIATHCS MECTO CBAPKU ONTUYECKUX BOJIOKOH?

78) [lepeuncnure Bo3MoOxHBIE crocoObl  mpoknangku OKC B TenedonHOIM
KaHajauzanuu?

79) Kakwue cymiecTByoT criocoObl COeAMHEHHSI ONTHYECKUX BOJIOKOH?

80) [Tepeuncnure Bo3MoxkHbIe criocoOsl npoknaaku OKC B rpynTe?

81) KakoBa ni1Ha yKi1aJKi ONTHYECKUX BOJIOKOH B Kaccere MypTsl MTOK?

82) Ha xakom paccTossHUM OT HIDKHEH TOYKHM MOJABEIIEHHOTO Kalens 10 TMOJOTHA

HIOCCEHON Joporu, mepecedeHun mmocceitHpix nopor misi BOKB (BpemenHas ontudeckas
Ka0enbHasi BCTaBKa) YCTAHABIMBAETCS BO3MYIIHBIN mepexoa’?

83) B uem cocrodar npuemocaarouynsie ucnsitanus BOJIC?

84) Kakne Buapl paboT BXOAAT B AKCILTyaTallMOHHO — TEXHUYECKOE OOCITy)KMBaHUE
BOJIC?

85) Ilepuognueckue BusyasnbHble ocMmoTpsl BOKB, mnpoBepky KkomIuleKTanuu,
M3MEpPEHUS ONTUYECKUX NTapaMETPOB €€ JIEMEHTOB CIEAYET IPOBOINUTH?

86) Kaxue mapamerpsr BOJIC Bxitowarorcs B macriopt BOJIC?

87) K uemy npuBOIUT yBETUYEHNE YUCIOBON aniepTyphl?

88) Kakoit pexxuM paboThl 0THOMO/IOBOT'O ONITHYECKOT0 BOJIOKHA?

89) Kaxoii Tun onTu4eckux BOJIOKOH MCIOJb3yeTCsl B MarucTpaibHbix OK?

90) UTto Takoe quaMeTp MOJI0BOTO 1ois (TsiTHa)?

91) Ha kakoil /juiMHE BOJIHBI 3aTyXaHHWE ONTHYECKMX BOJOKOH HUMEET HaUMEHbILEE
3HaueHue?

92) Kakoe rpaguentnoe OB noiyunso HaunOosbllee pacpocTpaHeHHe Ha MpaKTHKe?

93) OT 4ero 3aBHCHUT pa3Mmep (IUaMeTp) MOJOBOrO Mois (MATHA) B OJHOMOJOBOM
BOJIOKHE?

94) MO>HO JT1 U3MEPSTh 3aTyXaHue B PaOOYHMX BOJIOKHAX C MOMOIIBIO peieKToMeTpa

B niporiecce padotsr BOJIC?



95) KakoBo HazHauyeHME epBUYHOTO NOKpbITH OB?

96) KakoBo HazHaueHue BTopuuHOro nokpeirus OB?
97) MoXHO 1M paccMaTpuBaTh TOPEIN BOJOKHA NMPH HAJIUYUKA B HEM OITHYECKOTO
U3Iy4eHus?

Tembl pedepaToB 1o yueOHOH nmporpamme

OnTruyeckue yCuInTelu

[Tornomenue gazepHOro n3ny4deHus armocdepoii JlokanbHbie
OIITUYECKUE CETU

ATTEHI0aTOpbI U JPYTHUE NACCUBHBIE KOMIIOHEHTHI

MerTannueckue 31€MEHThI B KOHCTPYKIUSAX ONTUYECKUX Kabenei
Bnusinne BHemHUX ()akTOPOB HA MPOYHOCTH U napameTpsl OK
ConuToHHBIN PEeKUM Nepeaadn

MarucrpajibHbI€ CETH CBA3U

30HOBas CBA3b

BuyTpunpousBoicTBEHHas CBS3b

Pa3bémbl 17151 MHOIOBOJIOKOHHBIX Kabesel. @UrypHele COeIMHUTENN
CrpoeHue m1aHapHbIX U ABYXCIIONHBIX CBETOBO/IOB

Cetu HOBOrO TIoKOJNIeHUs1 (NGN)

HanpasiissieMble BOJIHBI, BOJIHBI 000JI0YKH U U31y4aeMbl€ BOJIHBI
OnTnueckue pa3BeTBUTENH

Onrtuyeckne GUIBTPHI

OrnTrueckue nepexsIrovaTenu

Omnpenenenue Mecta u xapakrepa nospexaeaus BOJIC

Tunsl, KOHCTPYKIMK U XapaKTEPUCTUKU BHYTpHOOBEKTOBBIX OK
Tunsl, KOHCTPYKIMH U XapaKTepUCTUKU criennaabHbix OK

Tunsl, KOHCTPYKIMH U XapaKTePUCTUKU MOHTaxHbIX OK
TexHonorny N3roToBICHUSI ONTHYECKUX Kabesel CBA3H
CoenuHurenbHble My(PTHI TOPOACKUX U MEXITYTOPOAHBIX JIUHUH CBSI3U
Pednexromerpuueckue usmepenus B BOJIC

MeTtopl H3MepeHus NOTEPh B ONTUYECKUX BOJIOKHAX

OnTHyeckue N30ISTOPHI

CoenuHuTeNbHBIE MY(PTHI TOPOJCKUX U MEXKIAYTOPOIHBIX JIUHUNA CBSA3U
Oco6eHHOCTH CBapKH OJTHOMOJIOBBIX ONTHUYECKHX BOJIOKOH
CriocoObl yBeTM4eHUs MPOIYCKHON CIIOCOOHOCTH ONTUYECKHX BOJIOKOH
IloTepu B COBpEMEHHBIX ONTUYECKUX BOJIOKHAX

OnTHyeckue BOJIOKHA Ul LIMPOKONOJI0CHOHN nepenaun G.656
OnTtuueckue BoJOKHA it ceter gocrymna G.657

KonTpoJbHbIe padoThl 10 y4eOHOM nporpaMmme

B nmpomecce moAroToBKM M BBIMOJIHEHUS KOHTPOJBHBIX pPAadOT (GOpMUPYIOTCS U
onenuBaroTcs Bce Tpedyembie @I'OC u OOII ansa nanpasnenus 11.03.02
NupokomMmmyHuKalMoHHbIe TexHoJoruu M cuctemsbl cBsa3u: I[1K-19, TIK-33. Hwuxe

MPUBOJIUTCS PUMEP KOHTPOJIBHON pabOTHI B BUE MPAKTUUECKUX 3aJaHUM.



3agaua 1.

BrrurcnuTe 3Ha4eHHUS YUCIOBOM anepTypsl NA M MaKCUMAIILHOTO yIJIa BBOJIA U3TYYCHHUS
B BOJIOKHO [Imax JJIs1 CTYIEHYATOr0 BOJIOKHA C MapaMmeTpamu a) Neepn = 1,483, Nog = 1.479; ) Neepa
= 1,483, nos = 1.460. Crnenaiite 00001IAOIIHE BLIBOIBL.

3anaua 2.
Paccuuraiite MakcuManbHO BO3MOKHOE 3HAUEHNUE OTHOCUTEIBLHON Pa3HOCTH IIOKa3aTesen
npenomiieHus A kBapuesoro OOB, eciu 1uaMeTp cepALEBUHBI COCTABIISIET 8 MKM?

3amauya 3.

Onpenenuthb, Ha CKOJIBKO U3MEHATCS COOCTBEHHBIC IMIOTEPH B ONITHYECKOM BOJIOKHE, €CIIH
nepeaadya CUTHAJIOB OyIeT OCYIISCTBIIATHCA HE B TPEThEM, a B MEPBOM OKHE IMPO3PAYHOCTH.
[TapameTpsl onTudeckoro BookHa: nc = 1,480, d=0,01, tgs= 1071,

4.2 DoHJ OLIEHOYHBIX CpEeACTB 1Jisl IPOBEACHUA l'lpOMC)KyTO'lHOﬁ aTrecranum

4.2.1 Bomnpocbl, BBIHOCMMbIe Ha 3K3aMeH MO0 JWCHUIUIMHe «OnTHyecKkue
HANpaBJsSIlONIE CpeAbl» ISl HANpaBJeHUs TOAroToBKHW: Hampabjenus 11.03.02
NudoxkoMMyHHMKANIMOHHDbIE TEXHOJIOTHH U CUCTEMbI CBSI3U

B nporiecce noAroToBku U caun 3k3aMeHa (opMHUpYIOTCS U OLIECHUBAIOTCS Bce TpeOyeMble
®I'OC u OOII ps nanpasnenns 11.03.02 UHhoKOMMYyHUKAIMOHHBIE TEXHOJIOTUU M CUCTEMBI
cBs3u kommerenmuu: [1K-19, ITK-33.

1. VYpaBHeHus MakcBeia il TUAJICKTPUYECKON Cpefbl. Perenue s u30TpOmHOM Cpeibl.
SIBneHus Ha rpaHMile pasziena AByX Cpel.
2. OcHosubie xapaktepuctuku OB. Tunbst OB. CoBpeMeHHbIE CBETOBOIBI JIJISI CHCTEM CBSI3H.

3. Kpurnyeckue AIuHBI BOJIH U 4acTOTa. ANlepTypa ONTHUECKOro BoJIoKHA. [ToHsATHE MOBI.
OAHOMOZIOBBINM 1 MHOTOMOJOBBIN peKUM nepenadn. OnpeneneHnue yucia Mo,

4. 3aryxaHue onTHyeckux curxaigos B OB.

5. JlucnepcuoHHBIE XapaKTEePUCTUKH ONITHYECKUX BOJIOKOH.

6. Ontuueckue kabenu, UX KOHCTPYKIMU U XapaKTEPUCTHKH.

7. MapkupoBka onTHueckux kaodened cms3u. IlocTpoeHne ceppedyHuka KaOens, 3alluTHBIE

000JIOYKH, 3alUTHBIE OpPOHENOKPOBBI, T'HAPOGOOHBIE 3aMOJHUTENN. MeTalnyecKue
AJIEMEHTHI B KOHCTPYKLUAX ONTUYECKOTo KabeJs.

8. Twumbl, KOHCTPYKIIMU M XapaKTEPUCTHKH ONMTUYECKUX KAOeINeil CBS3H.

9. Pa3bémHBIE COETUHEHUS ONITUIECKUX BOJIOKOH. [loTepn npu coeMHEHNH BOJIOKOH.

10. Hepa3bEéMHBIE COCTMHEHHUST ONITHYECKUX BOJIOKOH. [loTepy mpu coeTMHEHIH BOJIOKOH.

11. OnTuyeckue pa3BeTBUTEIN. ATTEHIOATOPHI.

12. Onrtnyeckue uzonsaTopsl. Onrudeckne GribTpbl. ONTHYECKHE TEPEKITFOUATEIH.

4.2.2 IlpuMepbl IK3aMeHAIMOHHBIX OWieToB Mo nuciuimHabl b1.B.07 OnTtuyeckue
Harpasisitomue cpeasl aas HampasieHus 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
CHCTEMBI CBS3U



SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Tumbl, KOHCTPYKLMHU U XapaKTEPUCTHKH BHYTPHOOBEKTOBBIX, CIICIIMATIBHBIX U
MOHTQ)XHBIX ONTHUYECKUX Kabeneil. 2. 3aryxaHue onTu4eckux curaaios B OB.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

I. Tunet OB u ero OCHOBHbIE XapaKTEPUCTUKU. 2.
OnTuueckue kabenu, X KOHCTPYKIINH U XapaKTePUCTHKH.

5. IlepeyeHb OCHOBHOM M IOTMOJHUTEJIbHOM Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM 1JI51
OCBOEHUS IMCHUILIMHBI (MOIYJIs1)

5.1 OcHoBHas iMTEpaTypa:

1. UrnaroB, A.H. OnrosnekTpoHHKa W HaHO(POTOHWKA: yded. mocoOue [DIeKTPOHHBIN
pecypc] — Onexrpon. nan. — CII6: Jlans, 2017. — 596 c. — Pexxum noctymna:
https://e.lanbook.com/book/95150

2. IloptHoB, Dnyapn JIpBoBuY. [IpHHIMIBI MOCTPOSHUS MEPBUYHBIX CETEH U ONMTUYECKUE

KabenbHbIe TMHUM cBsA3U [Tekcer] : yueOHOe mocobue ams cryneHToB By30B / J. JI. [loptHoB. - M.
: Topstuas nunug-Tenekom, 2009. - 544 c., [3] n. un. - (YueOHOe mocoOue A BICIINX y4eOHBIX
3aBeaeHui. CrienuaabHOCTh). - bubmauorp. : c. 538-540. - ISBN 9785991200714.

3. Annpees, B.A. Hanpasnsromme cuctemsl 37eKTpocBsizu. B 2-x tomax. Tom 1— Teopust
nepefayn M BIMSHUS [DneKTpoHHBIA pecypc]| : yue0. / B.A. Annpees, D.JI. IloptHos, JI.H.
KouanoBckuii. — DnekTpoH. naH. — Mocksa : ['opsiuas nuaus-Tenexom, 2011. — 494 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/5112

4. Annpee, B.A. Hampasnstone cucreMsl 37eKTpocBs3u. B 2-x tomax. Tom 2 —
[TpoexTHpoBaHue, CTPOUTENBCTBO M TEXHUUYECKAs KCIUTyaTalus [DIeKTpoHHbIN pecypc] : yueO.
nocobue / B.A. Auapees, 3.J1. [ToptHos, JI.H. KouanoBckuii. — DnektpoH. nan. — Mocksa :
[opstaas muans-Tenexkom, 2010. — 424 c. — Pesxxum noctyna: https://e.lanbook.com/book/5113

5.2 lonotHUTE/IbHAS JIMTEPATYpa:

1. Cxuispos O.K. Bonokonno-ontuueckue cucremsl cBsazu. — CI16.: Jlans. 2010, 272 C.

2. A. Menne3, T.®. Mopze. CrnpaBOYHHK MO CIEHATU3NPOBAHHBIM OINTHYCCKUM
BoJIokHaM Tiep. ¢ anri. H. buprokosa; oz pen. K. A. Tlectpenosoit. M. 2012

3. IloptHOB, D.JI. OnTHYECKHEe KaOeIH CBSI3M, UX MOHTaX U U3MEPEHUs [ DJIEKTPOHHBIN
pecypce] : y4el. mocobue — DnekTpoH. AaH. — MockBa : ['opsiuas nunus-Tenexom,
2012. — 448 c¢. — Pexum gocryma: https://e.lanbook.com/book/5187

5.3. llepuoguyeckne U3IaHUA:

1. XKypuan «®oron-3kcnpeccy /www.fotonexpress.ru /,
2. XKypnan «Lightwave Russian Edition» / www.lightwave-russia.com/ , 3. XXypnan
«BecTHuk cBsi3u» /WWW.vestnik-sviazy.ru /.
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13.

14.

15.

6. Ilepeuennb pecypcoB HHG(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMI CeTH
«/HTEepHEeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMIIJIMHBI (MOXYJIs1)

1. Bseneuue B TEXHUKY BOJIOKOHHO-OINITHYECKUX ceTen
http://www.citforum.ru/nets/optic/opticl.shtml
2. OnrToBOJIOKOHHASA TEXHOJIOTUSA

http://astu.secna.ru/russian/students/personal/41nav/index.html
3. Omnruueckas auHMs cBsi3u hitp://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm
4. Encyclopedia of Fibre Optics (Dumnuknoneauss  BOJIOKOHHOM — ONTHKH)
http://www.its.bldrdoc.gov/fs-1037/dir-025/ _3720.htm
5. Hudopmanmonnas cuctema «EamHOE OKHO HOCTyIa K 00pa30BaTEIbHBIM Pecypcam»:
http://window.edu.ru/window
6. bubimoreka 3y1eKTpOHHBIX yueOHUKOB: http://www.book-ua.org/
7. AHHOTHPOBaHHBIM TeMaTHUECKUW Katanor WHTEpHET pecypcoB ToO (U3HKE:
http://www.college.ru/
8. ®denepanbHBII o0pa3oBaTeIbHbII IopTall:
http://www.edu.ru/db/portal/sites/res_page.htm
9. Karanor Hay4HbIX pecypcoB: http://www.scintific.narod.ru/literature.htm
10. bonbiias HayyHast OubIMOTEKA:
http://www.sci-lib.com/
11. Jlekuuu o ¢pusuke ans BY3oB.:
http://physics-lectures.ru/
12. EcTecTBeHHO-Hay4YHBIN 00pa30BaTEIIbHBIN TOPTA:
http://www.en.edu.ru/catalogue/
VY4eOHo-oOpa3zoBarenbHas — ¢u3MKo-MaTeMaTnueckas Oubmuortexka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/
OOpazoBarenpHbli TmpoekT Bapruna «®usnka, XUMHS, MaTeMaThKa CTyAEHTaM U
IIKOJTbHUKAM:
http://www.ph4s.ru/
TexHuueckas OuOIMOTEKA:
http://techlibrary.ru/

7. Meronnuyeckue yKazaHus 1JIs1 00Yy4AKIIUXCS 110 OCBOCHHUIO TN CHUILTUHBI (MOAYJI51)

Ha CaMOCTOATCIIBHYIO pa60Ty CTYACHTOB 110 AUCHUIIINHC «Onruyeckue HaIpaBJIAOIINC

Cpeabl» OTBOAUTCA 50% BpEMCHHU OT O6H_ICI71 TPYI[OéMKOCTI/I JAUCHUITIIMHBI. COHpOBO)KI[eHI/Ie
CaMOCTOSTEIbHOM pa6OTI>I CTYACHTOB MOXCT OBITh OpTaHHU30BaHO B CIICAYIOIINUX (I)OpMaXZ

O cocraBnenue WHAWBUAYAJIbHBIX IIJIAHOB CaMOCTOSTEIbHON pa6OTLI CTYACHTA C YKa3aHUCM

TEMBI U BHI0B 3a):[aHPII>i, (I)OpM U CPOKOB HNPCACTABIICHUA PE3YJILTATOB, KPUTCPUCM OLCHKHU

camocTosTeNbHOM padoThl; O KOHCYyIbTalMK (MHAUBUIYalIbHbIE U TPYIIOBBIE), B TOM YHCIE C

MMPUMCHCHUCM JUCTAHIIMOHHOM Cpeabl O6yLIeHI/I$I;

O HpOMC)KyTO‘-IHLIfI KOHTPOJIb XOJa BBIIIOJHCHUSA 3aJlaHui CTPOUTCA Ha OCHOBC

KOHTPOJIbHBIX pa60T, MMPOBOAMMBIX ITOCJIC N3YYCHHUA OCHOBHBIX TEM.

TunoBble 3a1aHUA VIS CAMOCTOSAITEIbHOMH PadOThI CTY1€HTOB
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Cpoku

Ne . Kongo opua npen- BBIITOJTHEHUS
Tema nunm 3aganue Tekymen padboThl CTaBJICHUS
TEMBI 4acoB A — (Hemenn)
1. | OcHOBBI TE€OPUHU FNEKTPOMATHUTHOTO TIOJIS. 8 Y CTHBIN OTBET. 1
DNEeKTpOMarHuTHOE  TOJI€: OCHOBHbIE TexcToBbIi
CBeJCHUsS U ompeneneHus. Pemienue amns JIOKYMEHT.
M30TponHON cpeabl. CKalspHOEe BOJIHOBOE Pedepar.
ypaBHEHHE. BektopHoe BOJIHOBOE
ypaBHEHHE. Pemenue CKaJISIPHOTO
BOJIHOBOTO YPaBHEHHUS JJIsl TUIOCKOM BOJIHBI.
[TapameTpsl  pacmpoCTpaHEHHs]  BOJIHBIL.
SIBiIeHMs Ha rpaHULE pa3zelia IBYyX Cpes.
2. | 3aryxaHMe€ B TIaCCHBHBIX KOMIIOHEHTaX 8 YCTHBIN OTBET. 1
OJIC. OcHOBHbBIE MHOHATHS O HCTOYHHMKAX TekcTOBBIN
u3nydyeHuss u  ¢oronpueMHuKax. Bsonx JIOKYMEHT.
U3Iy4eHUsT B  ONTUYECKHE  BOJIOKHA. Pedepar.
[Tepexoabl MeX 1y HCTOUHUKOM U BOJIOKHOM.
[lepenaya MOIIHOCTH MEXy U3TyUarOLIeH U
MIPUEMHON MTOBEPXHOCTSMHU.
D¢ddexTuBHOCTH BBOJA.
3. | JlucniepcuoHHbIC XapaKTEPUCTUKU 8 VYcTHBIN OTBET. 1
OIITUYCCKUX BOJIOKOH. YI_HI/IpeHI/ISI TekcTOBBIU
UMITYJIbCOB B ONTUYECKUX BOJOKHAX. Bumbl JIOKYMEHT.
mucnepcuii.  [IpuuuMHBI ~ BO3HUKHOBEHUS Pedepar.
mucriepcuu.  MojoBass W XpOMaTH4YecKas
(wacToTHast) gucnepcus. MarepuanbHas,
BOJTHOBOTHAS (BHYTpUMOZOBas),

npodupHas AUCTIEPCHsl.
[TongpuzannoHHast MOZOBas JUCIEPCHUSL.




Pexomennyemblii rpapuk caMoCTOSITEIbHOM PadoThI CTYJIEHTOB B 5-M ceMecTpe Mo JUCHUILIHHE «OnTHYecKre HANPaBJIsSIOLIe Cpeabh)

No [TpumepnbIit Cpoku
/i Oro[KeT BBITIOJHEHHUS o
. opma
HanmenoBanue ConeprkaHue caMOCTOSTEIBHOM BpPEMEHU Ha 3aJJaHHs . P dopma
. | OTUETHOCTH
paszzuena paboThI BBHIIOJIHCHHE | (HOMEp ydueOHOM KOHTPOJIS
110 3aJIaHHIO
yd. Jac. HeJeNu
(CPC) ceMecTpa)
1 CoBpeMeHHas [TpopaboTka yuyeOHOTO
( ) UChbMEHHAs
OIITUYECKasl CBSI3b TEOPETUYECKOTO MaTepuaa
p p . 8 7,9,11,16 T/3auer pabora
MOJATOTOBKA K TEKYIICH U .
. YCTHBIN OITpOC
MIPOMEXKYTOYHOH aTTecTaIiuu
[ToaroToBka K MpakKTUYECKUM .
P 8 6,8,10 I13 YCTHBII OITpoC
3aHSATUSIM
2 [TocTpoenue cereit [TpopaboTka yueOHOTO
(TEOpEeTHYECKOTO MaTepHraa) HHCHMEHTHAs
CBSI3H T THYECKOT'O MaTepu
p p . 9 11,14,16 T/3auer paborta
MOJATOTOBKA K TEKYIICH 1 .
. YCTHBIN OITpOC
MIPOMEXKYTOYHOM aTTeCTaIluu
[ToAroToBKa K MPaKTUIECKUM .
P 8 13 I13 YCTHBIN OITpOC
3aHATHSIM
3 OcHoBBI [TpopaboTka yueOHOTO YCTHBIH OIIPOC
ANEKTPOAUHAMUKH (TeopeTuyecKoro MaTepHana) 8.9 5612 3
OHC MOJIrOTOBKA K TEKYILIeH 1 ’ ”
MIPOMEXYTOUHOM aTTecTaruu
[ToaroroBka K mMpakTHYECKUM CTHBIN OIPOC
P 8 5,6,12 3 Y P
3aHATHSIM
Hroro 49,8




PeKOMeHI[yeMbIﬁ rpaq)mc CaMOCTOSITEIbHOIM paﬁoTBl CTYACHTOB B 6-m CceMeCTpe Mo AUCHUIIJIMHE «OnTuueckne HanpaBJ/JgKOIUue CpeaAbD>

No [TpumepHbIit Cpoku
6 ®dopma
n/ FOJDKET BBITIOJTHCHHS
OTYETHOCT
I HaumenoBanue . BpEMCHU Ha 3aaHUSA ®opma
CopepxaHue caMOCTOSITEIIBHON pabOThI . u
pasnena BBITIOJTHCHUE | (HOMEp yueOHOM o KOHTPOJIA
y4. 4ac. Heaenn SAAHUIO
(CPC) ceMecTpa)
1 OcHoOBBI .
[TpopaboTka y4eOHOr0 (TeOpEeTHIECKOTO YCTHBIN
3IEKTPOIUHAMHUKHU aTepiana) 2 1,15 3auer
MaTepu orpoc
OHC P P
2 [TpopaboTka y4eOHOTO (TeOpPEeTUIECKOTO CTHBIN
pop i (reop 2 2,15 NP/saser |
Marepuaia) onpoc
OcHOBBI TEOpHH MOJATOTOBKU K BBITTOJTHEHHUIO 5 12 TP IIPAKTHYECK
OHCII J1a00paTOPHBIX pabOT ' 0€ 3aJlaHue
odopmiieHre 0TYETa 10 JIaOOPaTOPHBIM 5 53 TP YCTHBIN
paboTaM ¥ TOArOTOBKA K MX 3aIIUTE ’ onpoc
3 [TpopaboTka yuyeOHOro (TeOpEeTUYECKOTO CTHBIH
pop yi (reop 2 4,5 JIP/3auet 4
MaTepHana) orpoc
KoncTpykiuu u
MOJITOTOBKH K BBITIOJTHEHHTO MPAKTHIECK
XapaKTePUCTUKU 2 5,6 JIP
OHCII nabopaTopHbBIX padboT oe 3a7aHue
odopmiieHre 0TYETA 110 JTA0OPATOPHBIM 5 6.7 11 TP YCTHBIN
paboTaM M IIOATrOTOBKA K MX 3aIlUTE v ompoc
4 [TpopaboTka y4yeOHOro (TeOpeTUIeCcKOro CTHBIH
pop y;aTepHana) P 2 7,10 JIP/3auet 4
orpoc
Crpoutenscteo OHCII P
MOJITOTOBKH K BBITIOJTHEHHIO MIPaKTHIECK
2 12,13 JIP
J'Ia60paTOpHBIX pa60T 0€ 3aJlaHuE




odopmiieHHe 0TYETA 110 JTAOOPATOPHBIM
paboTaM ¥ MOATOTOBKA K UX 3aIUTE

14,15

JIP

YCTHBII
OIIpoC

Hroro

20




8. Ilepeuyennb HH(OPMANMOHHBIX  TEXHOJIOTHWI, HCIOJIb3YeMbIX npu
OCYILIECTBJIEHHH 00pa30BaTeJLHOr0 Impouecca Mo AucCHUIMHe (Moaynawo) (mpu
He00X0IUMOCTH)

8.1 IlepeyeHb He0OX0AMMOI0 NPOrPAMMHOI0 O0ecIeYeHus!

1.  Omnepamuonnas cucrema MS Windows.

2.  HurerpupoBannoe odpucnoe npuinoxenne MS Office.

3. IIporpammHoe oOecniedeHue Uil OpPraHU3alUM YIPABISIEMOTO0 KOJJIEKTUBHOTO U
6e3omacHoro nocrymna B MIHTEpHET.

8.2 Hepeqeﬂb HH(l)OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM:
1. CHpaBOQHO'HpaBOBaH CHUCTCMa «KOHCYJ'IBT&HT ITaroc»:

http://www.consultant.ru
2. DnekrponHas oubnmoreunas cucrema eLIBRARY.RU:

http://www.elibrary.ru 3. Wuadopmanmonnas cucremMa «EamHOE OKHO IOCTyma K

00pa30BaTeIbHBIM pECypcamy».

http://window.edu.ru/window 4. PyOpukoH —  KpymHEWIIni
SHIMKIIONICIMYECKUH pecypc MHTepHera:

http://www.rubricon.com/ 5. AHHOTHPOBAaHHBIH TEMAaTHYCCKUH KaTajor
HHTepHeT pecypcoB 1o Gpu3uKe:

http://www.college.ru/ 6. Karanor

HAYYHBIX PECYpPCOB:

http://wwwe.scintific.narod.ru/literature.ht

m 7. bonbuas HayyHast OubauoTeKa:

http://www.sci-lib.com/ 8. EctecTBeHHO-HAYYHBI#
00pa3oBaTenbHbIN TOPTA:

http://www.en.edu.ru/catalogue/

9. Texunueckass OHMOIHOTEKA:

http://techlibrary.ru/ 10. ®usnueckas SHIUKIONETUA:
http://www.femto.com.ua/articles/ 11. Axagemux —

CroBapy W SHIMKJIONIENH Ha AKaJeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuajJbHO-TeXHHYECKas 0a3a, HeoOXxoauMasi IJIs
oCylIecTBJIeHHS 00pa30BaTEeIbHOIO NPoUecca Mo AUCHUILINHE (MOIYJIIO)

Peanuzanms HpO(I)I/IJ'IH npeamnojaaract HaJImunue MUHUMAJIBHO HCO6XO,I[I/IMOI‘ O IUId peain3aliun
6aI<aJ1ach1<0171 nporpamMmsal NCPEUYHA MAaTCPHUAIIBHO-TCXHUYCCKOI'O obecreueHHUs:
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0 nexkunoHHBIC ayauTopuu (00OpYIOBaHHBIC BUACOMPOCKIIMOHHBIM OOOPYIOBAHUEM IS
Mpe3eHTalMii, CpeACTBAMH 3BYKOBOCIIPOM3BECHUS, SKPAaHOM, U UMeroIIue Beixo B HTepHeT),
0 KOMITbIOTEPHBIE KJIACCHI /1JIsl TPOBEACHUS TECTUPOBAHMUSL.

[Ipy wucCnonp30BaHUU AJNEKTPOHHBIX U3JAHUI By3 JODKEH O0ECHeYUTh KaxJ0ro
oOyuJaroierocss BO BpeMsi CaMOCTOSATEIbHON MOATOTOBKH pabOYMM MECTOM B KOMIIBIOTEPHOM
KJ1acce ¢ BbIXOZ0M B IHTEpHET B COOTBETCTBUH C 00bEMOM U3yYaeMbIX JTUCLUILIHH.

MatepuanbHO-TEXHUYECKOE 00€CIIeUeHNE TUCIUIINHBI
Ne Bun pa6or
(MoOmyIIsl) ¥ OCHAIIIEHHOCTh

1. JlexuvoHHBIE 3aHATHS | JIGKUMOHHAs ayqUTOpHUs, OCHAILCHHAs IPE3eHTAMOHHOU
TEXHUKOH (TMPOEKTOp, OJKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecrieueruneM (I10) s
Bocrpou3BenieHus (aiiaoB ¢popmara jpg u avi. JloctaTouHbIM
KOJIM4YecTBOM nocagouHbeix MecT: Ne 315C.

2. | Ilpaktuyeckue 3aHATUS | AyOUTOpUsT OCHAIEHHAs MEJIOBBIMH HMJIM MapKEPHBIMU
JIOCKaMH, NpPE3EHTALlMOHHOW TEXHUKON (IIPOEKTOp, 3KpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecnieuenneM (I10) ans BocnpounsBeaenus QaiiioB popmara
jpg, IOCTATOYHBIM KOJHMYECTBOM TIOCAJOYHBIX MECT CO

crosiamu:Ne315C
3. JIaGopaTtopHbie Jlaboparopus, YKOMIUIEKTOBaHHAs  CIELHATIN3UPOBAHHOM
3aHATUS MeOeIbI0 U TEXHUYECKUMU cpeacTBamMu 00ydeHus. Ne325C
5. ['pynnossie [Tomenienue ¢ JOCTaTOYHBIM KOJIMYECTBOM IOCAJOUYHBIX MECT
(MHIMBUyaTbHBIC) Y MEJIOBOM Uit MapkepHO#l nockoi: Ne315C
KOHCYJIbTALIU
6. [TpomexxyTounas [Tomernienue ¢ 10CTaTOYHBIM KOJIMUECTBOM MOCATOYHBIX MECT:
aTTecTaIus Ne315C
7. CamocrosiTenbHas Kabuner pans camocTosiTenbHOH pabOThl, OCHAIICHHBIN
pabota KOMITBIOTEPHOU TEXHUKOU C BO3MOXHOCTBIO MOJKIIOUEHHUS K
cetn «MHTEpHET», MPOrpaMMON IKPAaHHOTO YBEJIWYEHHUS H
obecrieueHHbIN JOCTYIIOM B AIEKTPOHHYIO

nH(pOpMaAIMOHHOOOPA30BaTEIbHYIO CpEly YHUBEpPCUTETA
Ne208C




