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1. Heau u 321244 M3y4YeHUs TUCHUILIUHBI (MOTYJINA)

1.1. llesm ocBoeHMsI AUCUUIJIMHBI

Llenpt0 OCBOEHUS AUCITUIUIMHBI SBIISICTCS W3YyYEHUE ONTHYECKUX HAIMPABISIOMIUX CPEIl 1
UX OCOOCHHOCTEH, M3yYEHUE TEOPUHU, KOHCTPYKIIUN M XapaKTEPUCTUK HAIMPABISIOMIMX CPea C
1EJIbI0 PUMEHEHHUS WX ONTHUMAJIbHBIX KOHCTPYKIIMA Ha PA3JIMYHBIX CETSX CBSA3M HAa OCHOBAHUU

ompeneseHuss WX MPOMYCKHOW  crmocoOHocTH. (O3HAKOMIIGHHE C  POCCHMCKUMH U
MEXIYHAPOJAHBIMU  CTaHJApTaMH W HOPMATUBHBIMM  JIOKyMEHTaMH B  00JacTu
TEJICKOMMYHUKAIIMI ¥ MIEPCIIEKTUBAMHU PA3BUTHS HAIIPABJISIIOITUX CPEJl DJIEKTPOCBS3H.

1.2 3agauu U CHUILTHHEI

O3HakOMJICHHE CTYJCHTOB C TEOPETUYCCKUMH OCHOBaMH PA0OTHI ONTHYECKHX
CBETOBOJIOB M JIPYTHUX MACCUBHBIX 3JIEMEHTOB BOJIOKOHHO-ONTHYCCKUX JIMHUM CBSI3H.

dopmMupoBaHue yMeHUI 51 HaBBIKOB paboThI c COBPEMEHHBIMH

KOMITHIOTEPH3UPOBAHHBIMU IPUOOPAMHU M YCTPOWCTBAMH.
1.3 MecTo AucuuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuumuinHa «OnTHYECKUE HAIPABISIONIME CPEbl» OTHOCUTCA K BapHaTHBHOM yacTu
broka 1 "{ucturummasl (Moayin)" y4eOHOTO IUIaHa.

B pesynbraTte n3yueHus HACTOSILIEH AMCLUUIUIMHBI CTYAEHTHI TOJKHBI [IOJYYUTh 3HAHUS,
UMEIOIIME HE TOJIBKO CAaMOCTOSITEIbHOE 3HaU€HUE, HO M oOecreunBaronye 6a3oByro MOJArOTOBKY
JUIsL yCBOEHUS JUCUMIUIMH Oa3oBoil wactu monyis bl, obecrneumBas coriacoBaHHOCTh U
IPEEMCTBEHHOCTh C O3TUMHM JUCHMIUIMHAMHU IPU IEpPexXoJe K ONTHYECKMM U IH(PPOBBIM
TEXHOJIOTHUSIM.

JucuuninuHa 6a3upyeTcst Ha 3HaHUSX, MOTYYEHHbIX B 0a30Boi nucuuiuiiie «Ousuka» u
ABIIAETCS OCHOBOM JuId M3ydeHus aucuMiuimHel «lIpoexktnpoBanme, »sKkciuryaranus u
ctpoutenbetBo BOJIC).

1.4 TlepeuyeHb MIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHSI IO JAMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenune nanHoOM y4eOHOM TUCHUIITMHBI HAMPABIEHO Ha (OPMHUPOBAHUE Yy O0yUAIOIINXCS
npodeccuonanbubix komnerennuii (I1K)

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
g, | KOMIET | KOMIETEHIMH (nmm eé 00yyaroImuecs 10JIKHbI
| eHOum YacTH) 3HATh YMeTh BJIaJIeTh
1. OK-5 CIOCOOHOCTHIO K | OCHOBHBIE aHATM3UPOBATh TEPMHUHOJIO-
KOMMYHHKAITUU B | aOOpeBHATyphl | TEXHUYECKYIO rueu o
YCTHOM U | HA PYCCKOM W | JIUTEPATypy U | BOJOKOHHO-
MUCbMEHHOW (dopMax | HHOCTPAHHBIX JOKYMEHTAIMI0, | ONTHYECKON
Ha pyccKOM U | sI3bIKaxX pemate  3a7ayd | CBA3U Ha
WHOCTPAHHOM SI3bIKax MEXJIMYHOCTHOTO | PA3IMYHBIX
" A3BIKaX
MEXKYJIbTYPHOTO
B3aMOJICUCTBUS
2. I1K-19 | 'oToBHOCTHIO K | IPUHIUIIBI bopMynupoBaTh | pEeLICHUAMHU
OpraHusanu MOCTPOEHUS OCHOBHbIE TeopeTuyec-
opraHuzan  paboT | TENIEKOMMYHHMKA | TEXHUYECKHE KHX u
0  MPaKTUYECKOMY | HMOHHBIX TpeOoBaHUs K | MPaKTUYECKUX
HCII0JIb30BAHUIO U | CUCTEM TEJICKOMMYHUKAIl | TUIIOBBIX u
BHEJIPEHUIO pa3IMYHbIX MOHHBIM CETAM U | CUCTEMHBIX
pE3yJIbTAaTOB TUIIOB U | CUCTEMaM, 3ajad,




Ne WNHupekc Coneprkanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
Ly, | KOMUIET | KOMIETeHIHHI (i eé 00yYaromuecs T0JKHbI
" | eHuum YacTH) 3HATh yMeThb BJaJ1eTh
HCCIIEI0OBaHUI CHOCOOBI OLICHUBATh CBSI3aHHBIX C
pacripenesienust | popMmynupoBaTh | mpodeccuoHa-
uHpOpMallUd B | OCHOBHBIE JBHOW JesiTe-
CeTAX  CBA3M; | TEXHUYECKUE JBHOCTBIO.
COBpPEMEHHBIE U | TpeOOBaHUS K
HNEPCHEKTUBHBIE | TEIEKOMMYHHUKAL]
HaIpaBJICHUS MOHHBIM CETSM H
pa3sBUTHS cucreMam,
TEJIEKOMMYHUKA | OLICHUBATh
LIUOHHBIX CeTeH | OCHOBHBIE
u CUCTEM; | IPOOJIEMBI,
0COOEHHOCTH CBSI3aHHbBIE c
CTPYKTYpbI JKCIUTyaTalen u
3JIEKTPOMAarHuT | BHEJPEHUEM
HOI'0 IIOJIs1 | HOBOM
BOJIH, TEJIEKOMMYHUKAI]
pacrpoCTpaHsA | HOHHOW TEXHUKH;
HIUXCS B
pa3IMyYHbIX
cpenax, B
JTMHUASX
nepesaqn
AIIEKTPOMAarHuT
HOM DHEpPruu MU
00BEMHBIX
pe3oHaTopax
3. [1K-33 | yMEeHHEM COCTaBISATH | PUHIIMITBI (bopMynupoBaTh | PELICHUSIMU
3asBKY Ha | IOCTPOEHUs OCHOBHBIE TeopeTnyec-
o0opyoBaHue, TEJIEKOMMYHHUKA | TEXHUYECKHE KHX u
U3MEpUTENIbHBIE IIUOHHBIX TpeGoBaHUS K | IPaKTHYECKUX
yCcTpoiicTBa U | CUCTEM TEJIEKOMMYHUKAI] | THITOBBIX "
3aracHbl€ YacTH Pas3INYHbIX MOHHBIM CETSM M | CUCTEMHBIX
THUTIOB U | cucTemam, 3ajad,
CHoCOOBI OLICHMBATh CBSI3aHHBIX  C
pacrpezieieHusi | OCHOBHbBIE npogdeccruonan
uHpoOpMalUK B | IPOOJIEMBI, BHOM
CeTsIX  CBA3M; | CBSI3aHHBIE C | AesTeNbHO-
COBPEMEHHBIE M | DKCIUIyaTallUed U | CThIO.
MEPCIIEKTUBHBIE | BHEAPEHUEM
HanpaBJICHUs HOBOM
pa3BUTHSA TEJIeKOMMYHHUKaIL
TEJIEKOMMYHUKA | HOHHOM TEXHUKH;
LIMOHHBIX CeTen
Y CUCTEM.




2. CTpyKTYypa U copep:KaHHue TUCIHUTIIUHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OO6mass TpyAOEMKOCTh IUCHUIUIMHBI COCTaBJISIET 6

3ad.eq. (216 dacoB), wuX
pacripe/ielieH|e 10 BHIaM paboT MpeaCTaBieHo B Tabnuie (011 cmyoenmos ODO).

Bunx yuebnol paboThl Bcero | CemecTtpsl (dachn)
4acoB 5 6
KonTakTHasi pabora, B TOM 4YHCJI€:
AyIMTOpHBIE 3aHATHS (BCEro): 102 54 48
3aHATHSI IEKIMOHHOTO THIA 34 18 16
3aHsITHS] CEMUHAPCKOr0 TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATUS) 18 18
JlabGopaTopHbie 3aHATHS 50 18 32
Nuasi koHTaKTHas1 padora:
KonTpons camoctostensHor padoTsl (KCP) 8 4 4
ITpomexxyrounas arrecranus (MKP) B hopme 3auera 0,5 0,2 0,3
CamocrosiTesibHass padoTa, B TOM YHCJIe: 69,8 49,8 20
Kypcoas pabora — —
[TpopaboTka yueOHOro (TEOPETUYECKOro) MaTepuaa 69,8 49,8 20
BrImoiHeHue WHMBH Ty aIbHBIX 33JJaHUi (TTOATOTOBKA
COOOIIEH A, TPE3eHTALINIA) - -
Pedepar — —
[ToaroToBKa K TeKyIeMy KOHTPOJIIO
KoHTpoJib:
IloaroroBka K 3K3amMeHy 35,7 - 35,7
OO01asi TPY/10eMKOCTh qac. 216 108 108
B TOM 4YKcJie KOHTAKTHasi padoTa 1105 58,2 523
3a4. e/l 6 3 3

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.

Pazgensl quctumumeel, u3ydaemeie B 5 cemectpe (011 cmyoenmos ODO)

No KonmuecTBo yacoB
pas_z[ HanmenoBanue pa3nenon AyauTopHas
ena Bcero pabota KCP CPC
JI I13 JIP
1. |BBenenue 6 2 4
2. |CoBpeMeHHasi ONTHYECKAasl CBA3b 26 4 6 6 1 9
3. |[TocTtpoenue cereii cBsI3U 36 4 6 8 2 16




4 OCHOBBI 3JE€KTPOJIUHAMUKU 30.8 8 6 8 1 16.8
OHC
HTOro no nUCHHIIMHE: 107,8 18 18 18 4 49,8
Pazgenbl quctumuinebl, u3ydaembie B 6 cemectpe (011 cmyodenmos ODO)
No KosmmuectBo wacos
pas3z Haumenosanue pa3aenon AyRuTOpHas
oa Bcero pabora KCP CPC
JI 113 JIP
4, |OcHoBwl 3nekTpoauHamuku OHC 6 2 1 3
5. |OcuoBsl Teopun OHCII 18 4 8 1 5
KoHcTpyKkimu 1 xapakTepuCTHKU
6. OHCII 29 6 16 1 6
7. |Crpourenncto OHCII 19 4 8 1 6
Wroro no aucuumuimne: 72 16 32 4 20
[Mpumeuanune: JI — nexkumm, [13 — mnpakTuueckue 3aHATust / cemuHaps, JIP —
naboparopusle 3aHsaTHs, CPC — camocTosdTenbHas padoTa CTyJeHTa.
2.3 Coaep:xanue pa3ieioB TUCHUILINHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA
Ne HaumenoBanue Conepranme pasnena dopma TEKYIIEro
paznena KOHTPOJIA
1 2 3 4
1. Beenenue Mecro u poJib ONTHYECKHUX
Hanpasisomux cpea nepenaun (OHCII) B
cucreme cBsizu. Kparkuii 0030p U 3Tamsl
pa3BUTHUSL ONTUYECKUX JIMHUA CBS3U U
HaIPaBIISIOMINX ONTHYECKUX CUCTEM
nepenaun OHC. Kpatkuii 0630p apyrux
HalpaBJSIOMIUX CUCTEM W UX HUCTOPUS
pa3BUTHSL. Conepxanue 51
MOCJIEeIOBATEIbHOCT ~ M3YYEHHsI  Kypca,
CBSA3b C JPYTUMH AUCIUTUIMHAMH, MECTO
Kypca B OOIIeil MOArOTOBKE MO HACTOSIIEH
CIIEIUAIBHOCTH. Pexomennyemas
JuTeparypa.
2. CoBpeMeHHas Tengenuuun  pa3Butus  coBpeMeHHOM | KoHTponabHas
OlTHYECKas CBA3D CBsI3U. TUIBI TUHUI CBI3U U WX OCHOBHBIE pabora.
cBoiicTBa. ONTUYECKUE JTUHUU B OTKPBHITOM
npoctpancTBe. ONTUYECKUE JTHUHUH MEXITY KoMIbioTepHoe
KOCMHNYCCKUMU 00BEKTAMU. TECTUPOBAHUE.
Hampasnsromue ONTUYECKUE JTUHUT
Dcce-Tpe3eHTalns




nepegaund. CTpyKTypHasi cxema BOJIOKOHHO-
ONTUYECKOMN CBSI3H. BosiokonHo-
ontuueckue JuHuu cBsa3u (BOJIC), ux
MEePCIEKTUBBI pa3BUTHSL. [TaccuBHbIC
KOMITOHEHTBI OHC. TpeboBanusl,
npenbsasisieMpie kK OHC  coBpemeHHOMH
MHOTOKaHaJIbHOMN u aBTOMAaTUYECKOU
CBSI3bIO. [Ipeumyiectra OHC.
TpanuuMOHHBIE HAMPABISAIONINE CHUCTEMBI
nepegaud. Hampapmnsiomue  ONTUYECKUE
CHUCTEMBI nepeaadn u MaCCHUBHbBIC
KOMIIOHCHTBI BOIJIC, CBETOBOJIHI,
ONTUYECKUE BOJIOKHA, ONTHYECKHE Kabenu
CBA3H, JIa3epbl, CBETOANO/IbI, COCIUHUTEIIH,
(boTOINOTBI. YacToTHO-IIPOITYCKHAs
CHOCOOHOCTh Pa3IMYHBIX HAMPaBIISIOLINX
CUCTEM u TEXHUKO-?)KOHOMHUYECKOE
CpaBHEHHUE HAMPABJISIONIMX CUCTEM. MecTo
MIPUMEHEHUS u pOJIb Pa3IUYHBIX
HaIpaBJISIOMINX CUCTEM BO
B3aMMOCBSI3aHHOW ceTU CBA3U Poccuiickoin
denepauuu.

[Toctpoenue cereit
CBSI3U

OO0muye NpUHIUNBI IOCTPOSHUS] CETH
cesa3u BCC. IlepBuunast u BTOpUYHas CETh
CBs3M. MarucrpanbHasi CETb CBS3U CTPAHBI.
30HOBas CBSA3b! IIOCTPOEHHUE
BHYTPU30HOBO M MECTHOM  CBS3H.
BryTpunpon3BoacTBeHHas CBS3b.
JlokanbHble HMH(OPMAIMOHHBIE CETH H
CUCTEMBI.

KoHntponbHas

pa0ora.

Komneroreproe
TECTUPOBAHUE.

Dcce-Tpe3eHTanus

OCHOBBI
AIEKTPOIMHAMUKHU
OHC

4.1. OcHOBBI TEOpUUN
AIEKTPOMArHUTHOTO TIOJISL.

DNEeKTPOMarHuTHOE TI0JIe: OCHOBHBIE
cBeieHUsT U omnpenencHus. (OCHOBHBIE
yYpaBHEHUs NEKTPOAUHAMUKH.
MarepuanbHble  ypaBHEHHS. Y PaBHEHMS
MaxkcBemna Uil AUDJIEKTPUYECKON CpPEJIbl.
Pemrenne  mmsg M30TPONHOM  cpenpl.
BosiHOBBIE YpPaBHCHMUS. Pemenue
CKaJSIPHOTO BOJHOBOTO YpaBHEHMs IJif
TJTOCKOM BOJIHBI. [TapameTpsl
pacnpocTpaHeHusi BOJHBL SIBieHMA Ha
IpaHuULE pa3ziena IByX Cpell.

4.2.  PacnpocTpaHEHHE  JIa3€pHOTO

KoHntponbHas

pabora.

KommnbrorepHoe
TECTUPOBAHUE.




u3Iy4deHus B atMocgepe.

[Torymomenue J1a3epHOro  U3IIYy4CHUS
atMocepHbiMu  Tazamu.  Koadduument
MOTJIOIIEHUS, ONTUYECKAs TOJILIA.
CnektpanbHoe mnpomnyckanue. Paccesnue
Ja3epHOro  u3NyuyeHuss B aTMmocdepe.

Henuneiinbie a3 dexTh npu
pacrpocTpaHEeHHH JIA3€PHOTO HM3JIYYCHUS B
aTMocgepe.

4.3. Pacnipoctpanenue

OJICKTPOMArouTHBIX BOJIH B OHNTHUYCCKHUX U
HampaBigIUX — cucremMax.  CrpoeHue
IUIAaHAPHBIX W JBYXCIOMHBIX CBETOBOJIOB.
®dusnyeckne Tnpouecchl B IUIAHAPHBIX U
IBYXCIIOMHBIX CBETOBOAaxX. BomHoBas u
JydeBass ~ TPaKTOBKA  PacIpOCTPaHEHUS
OINITHYECKUX CUTHAJIOB.

OCHOBBI
OHCII

TEOpUu

5.1. OcHOBBI TEOPUHU PACIPOCTPAHEHUS
ONTUYECKUX CUTHAJIOB B  BOJOKOHHBIX
CBETOBO/IAX. Crtpoenue BOJIOKOHHBIX
cBeTOBOJI0B. OCHOBHBIE IOJIOKEHUS TEOPUH
neperayn 1o  ceeroBogaM.  (OCHOBHOE
yYpaBHEHUE Iepenauu. PenieHre BOJIHOBOIO
ypaBHEHMs A CEpILEBUHBI U O0OJOYKH.
MepunuonansHoe ayuu. Koaddummenr
pacnpocTpaHeHusi, CKOPOCTh Mepefaun o
CBETOBOJY U BOJIHOBOE COIIPOTUBIICHHUE.

5.2. Onruyeckue BosokHa (OB).
Kputnueckue UiMHBI BOJH M YacToTa.
Aneprypa ontuueckoro BojiokHa. [loHsTne
MOJibl. OJHOMOJIOBBIE M MHOTOMOJIOBBIN
pexuMm nepenaud. OmnpeneneHue 4ucia
MOJI.

5.3. I'pynmbl BOJAH B ONTHYECKOM
BOJIOKHE. HampaBisiemble BOJHBI, BOJIHBI
000JIOUKM U U3JIy4yaemble  BOJIHBI.
Matemaruueckoe orpeziesieHue ux
cymecTBoBaHusa. HopmupoBaHHas yacTtoTa
U JINHEHHO-TIOJIIPU30BAHHBIE BOJIHBI.

5.4. CryneHuarble W TIpaJlEHTHBIE
OINTHYECKHE BOJIOKHA. YHcoBas anepTypa B
CTYINEHYaTOM M TIPaJUCHTHOM BOJIOKHE.
OcobenHoctu pacrpocTpaHeHHs
ONTUYECKUX CHUTHAJIOB B TIPAJAUEHTHBIX
BOJIOKHAX. Onpenenenue qucia

Konrtponbnas

paborta.

Komnerorepnoe
TECTUPOBAHUE.

Dcce-Tpe3eHTalus




pacrpocTpaHeHHss MOJ B T'PaJHUEHTHBIX
BOJIOKHAX.

5.5. OpHoMonmoBas mepenada IO
ONTUYECKUM BOJIOKHaM. Ilone B
OJTHOMOJIOBOM  BoJIoOkHe.  OrmpeneneHue
IaMeTpa MOJOBOro ImsTHAa. BnusHue
npobwis 1okasaTens IpeJoMJICHHS Ha
nepeaaydy no 0 HOMOJOBBIM BOJIOKHAM.

5.6. 3aTyxaHue ONTUYECKUX CUTHAJIOB B
OB. CoOcTBeHHBIE MOTEPU B ONTHYECKHUX
BOJIOKHaX. MexaHMu3M IOTeph MOIJIOICHUS
U paccesHuss B KBApLEBBIX ONTUYECKUX
BOJIOKHAX. Tumnossle 3aBUCUMOCTH
COCTABJIIOLIMX IOTEPh OT JJIMHBI BOJHBI,
3aTyxaHM€  DSHEPrUd B ONTHUYECKHUX
BOJIOKHAX NpPU Pa3IM4YHBIX UIMHAX BOJIH.
JlononHuTeNbHbIE ~ KaOellbHbIE  IOTEPH,
00yCIIOBIICHHbBIE TEXHOJIOTHEH
MPOU3BOJICTBA  ONTHYECKHX  Kabelen.
JloronHUTENbHOE  3aTyXaHWE 3a  CYeT
n3ruboB.  3aryxaHue B  TaJOWIHBIX,
XaJIbKOT€HUIHBIX U (TOPUIHBIX CTEKIax B
UH(PAKPACHOM CIIEKTpE.

5.7. Tlorepn u31y4eHUs B NACCUBHBIX
koMroHeHTax BOJIC. OcHOBHBIE TOHATHSA
00 HUCTOYHUKAX U3ITyYEHUS u
¢oronmpuémuukax s BOJIC. Bson
U3JIy4eHUsT B ONTHUYECKHME  BOJIOKHA.
DddexkTuBHOCTH BBOJA. BBOA M3mydeHUs ¢
NPUMEHEHHEM JHMH3bl. UyBCTBUTENBHOCTh
yCTpOWCTBA BBOJA U3JTy4eHUs K
MEXaHUYECKUM paccoriiacoBaHHsIM.
YcrpoiicTBa BbiBoJa M3MydeHUs. DPPexTor

CMCHIGHI/Iﬁ COMpATracMbIX BOJIOKOH
(pannanbHOE, 0CeBoe " yIII0BOE
CMEIIEHUE). [ToTepu 3a CUET

(peHEeNIeBCKOTO  OTpPaXEHUs,  pa3Iudus
YHCIOBBIX anepryp u Iuamerpa
CepACYHUKOB, WX HEKOHIEHTPUYHOCTH H
ITUITAYHOCTH.

5.8. JlucriepcuOHHBIE XapaKTEPUCTUKH
ONTUYECKUX BOJIOKOH. Ymupenus
HMMITYJIbCOB B ONTHYECKUX BOJIOKHAX. Buibl
nucnepcuii.  [IpyuuHBI  BO3HUKHOBEHUS
mucnepcuu. MojoBas U XpomaTHuecKas




mucriepcus. MaTepuanbHasi, BOJHOBOJHAS,
npoduibHas JUCTIEPCHSL.
[lonspu3anmoHHass MOIOBast JAUCHEPCHS.
Bnusiaue nucnepcuu Ha  BO3MOKHOCTH
nepenaun.  IlpomyckHas — crmocoOGHOCTB
OIITHYECKHUX BOJIOKOH.

Koncrpykuuu u
XapaKTEPUCTUKU
OHCII

6.1. KOoHCTpyKIIMM U XapaKTEPUCTUKHU
ONTUYECKUX BOJIOKOH.

Knaccudukanus onTHYeCKuX BOJOKOH.
MHOroMoJ0BbIE  ONTHYECKHE  BOJIOKHA.
OIHOMOOBBIE ONTUYECKHUE BOJIOKHA.
Pexomennamum MKKTT o
XapaKTEPUCTUKAM OJHOMOJIOBBIX BOJIOKOH.

[Iponiecc usroromnenus OB. Ilponecc
W3TOTOBIICHHUS OMOPHBIX KBAPIEBBIX TPYO.
[Iponecc M3TOTOBJICHUS KBapIEBbIX
3aroTOBOK, METOJ] THUTJISI, METOJl JIBOWHOTO
THTJIS, METOJI HMOHHOrO oOOMEHa, METOJI
XUMUYECKOTO OCAXKJICHHMS W3 TapoBOU
¢daspl.  IIpomecc BBITSDKKH — ONTHYECKHX
BOJIOKOH. 3aluTHbIE 000JI0YKH.
KoHcTpyknu onTHYECKUX MOYIIEH.

6.2. KOHCTpyKIIMM ¥ XapaKTEpPHUCTUKH
ONTUYECKUX Kabemeil cBs3u

Knaccudukanmus OK mo HazHaueHwuio,
KOHCTPYKTHBHBIM 0COOEHHOCTSIM,
YCIIOBUSIM MIPOKJTAJIKH. MapxkupoBka
onTHdeckux kabenen cBsa3u. IloctpoeHue
ceplieuHHKa KaOels, 3alllUTHbIE 00OJIOYKH,
3alIUTHbIE OpPOHENOKPOBBI, THUIAPOPOOHBIE
3aroJHUTENU. MeTalinyeckue 3J€MEHThI B
KOHCTPYKIHUSAX ONTUYECKOTO Kabers.

Tumnsl, KOHCTPYKIUU u
XapaKTEPUCTUKU MEXIYTOPOIHBIX,
30HOBBIX, ONTHYECKUX KaOeneh CBA3M.

Tumnel, KOHCTPYKIUH u
XapaKTePUCTUKA  ONTHYECKUX  Kabemen
TOPOJICKOM CBSI3H, CEIbCKOM CBSI3H.

Tumsl, KOHCTPYKIUU u
XapaKTEePUCTUKU BHYTPUOOBEKTOBBIX,
CHELHUATBHBIX U MOHTaXHBIX ONTHYECKUX
kaOerneil.

Tursl, KOHCTPYKIUH u

XapaKTePUCTUKU TTOJABECHBIX, IT0JIBOIHBIX
Kabeell CBI3U.

KonTponbhas

paborta.

Komnerorepnoe
TECTUPOBAHUE.

Dcce-Tpe3eHTalus




Texuomorus
ONITUYECKUX KaOeJiel CBS3H.

ONTUYECKUX Kabemeil cBs3u.
6.3. Koncrpykiun
KOMIIOHEHTOB ONTUYECKUX JINHUM CBSI3HU.
Pa3zpémHbBIE  coenuHEHHs.
pa3bEMHBIX coeauHEHU. Pa3zbémbl
MHOTOBOJIOKOHHBIX ~ KaOesei.
COEIUHUTEIIN.
Hepasbémuble  coenuHeHUs.
HEPa3bEMHBIX COCTUHECHUN.
Onrtuyeckue pa3BEeTBUTENM.
Onrtuyeckue U30JATOPBHI.
OnTuueckue GUIBTPHI.

OnTtnyeckue MCPCKIOYATCIIN.

KOMITOHEHTHI.
OrnTuyeckue yCUIUTEINH.

HU3TrOTOBJICHUA

[Tapamerpsr npounoctu OKC. Pacuér
MEXaHUYECKOM IIPOYHOCTH KOHCTPYKUUU

IMACCUBHBIX
Metoanl
IS

durypHsie

Tumst

ATTEHIOATOpBl W JApPYTHE IIaCCHUBHBIC

CTpoutenbCTBO
OHCII

MCKAYTrOpOaHHUX OIITHYCCKHUX

OcobeHHOCTH  CBapkH

OIITUYCCKUX BOJIOKOH.

Ka0erei.
Meronpl MOHTaXa ONTUYECKHUX KaOelew.
OJIHOMOJIOBBIX

CoenunurenbHble MyPTHI TOPOACKUX H|DCCE-TIPE3CHTALINS

2.3.2 3aHATHS CeMHHAPCKOI0 THIA

Ne HanmenoBanue TeMarnka NMpakTUYECKUX 3aHITUH dopma TeKyIIero
- pasnena (cemuHapoOB) KOHTPOJIS
1 2 3 4
1. |OcHoBsl Teopuu |OCHOBBI TEOPUH pacnpocTpaHeHus
OHCII ONITHYECKUX CHUTHAJIOB B  BOJIOKOHHBIX
CBETOBOJAX. Crpoenue BOJIOKOHHBIX
CBETOBOJIOB.
2.  |OcHoBbl Teopuu |[TapamMeTpbl ONTHYECKUX BOJOKOH KonTposabnas pabora
OHCII
3. |OcHOBBI Teopuu |3aTyxaHWe ONTHYECKUX cHTHaIOB B OB. KonTposnbnas pabora
OHCII
4. |OcHoBBI Teopuu |[lucnepcuoHHBIE xapaktepucTiky [ KoHTposibHast pabota
OHCII OIITHYECKUX BOJIOKOH.
5. |Koncrpykuuu u |MccnenoBanue  mapaMeTpoB — MacCHBHBIX

XapaKTePUCTHKH

komrioneuToB OHCIT




OHCII

6. |Koncrpykumu u |KoHcTpykimu u xapakrepuctuku | KonrponbHas padora
XapaKTEpUCTUKU OIITHYECKHUX KaOellel CBI3HU
OHCII

7. KOHCprKI_[I/II/I u KOHCTPYKHI/II/I ITaCCUBHBIX KOMIIOHCHTOB KOHTpOHBHaﬂ pa60Ta
XapaKTEpUCTUKU OINTUYECKUX JIMHUU CBI3U.

OHCII

2.3.3 JlaGopaTopHbIe 3aHITHSA

[IpoBeneHue 3aHATHI 1a0OPATOPHOrO NPAKTHKYMa MIPEAYCMOTPEHO B «1abopaTopuu
OIITOJIEKTPOHUKHU M ONITHYECKOH CBSA3M» (aynuTopus 325¢) Ha 1TabOpaTOPHBIX CTEHIAX

Ne Hanverosanme HaumenoBaHue 1a00paTopHbIX paboT Popwma Tekymero
paszaena KOHTPOJISI
1 2 3 4
1 | OcHoBbl Teopuu | MccnenoBanue anepTypsl U Apyrux Otuér
OHCII 11apaMeTPOB ONTUYECKUX BOJIOKOH
2 | OcHoBbl Teopuu | CBapHOE COEJMHEHNE ONTHYECKUX BOJIOKOH Otuér
OHCII
3 | Koncrpykumu u | MccnenoBanne XapakTepUCTHK Pa3bEMHBIX OTtuér
XapaKTEPUCTUKHU |COEAUHUTENEN
OHCII
4 | Konctpykuuu u | Peduiekromerpuueckue n3MepeHus B Otuér
xapakrepuctuku |BOJIC.
OHCII
5 | Koncrpykuuu u | MI3mepeHue norepb ONTHYECKUX KaOemsax OTtuér
XapaKTCPUCTUKH |ONTUYECKUM TECTEPOM.
OHCII

JlabopaTopnasi paGora Ne 1.
HccaenoBanue aneprypsl M APYTrUX NapaMeTpoB ONTHYECKUX BOJTOKOH
[{enpto pabOTHI SBIISETCS:
- M3y4YEHHE OCHOBHBIX XapaKTEPUCTHK CBETOBOJOB, IMpEIHA3HAUEHHBIX JUIA IepeJadu
CBCTOBBIX CUTHAJIOB; U3YYCHUC MCXaHHU3Ma O6pa3OBaHI/I${ BOJIHOBOJHBIX MO/,
- U3MEpEHHUE MOTEePh U3ITyUYEHHs B CBETOBOAX;
- I3MEPEHNE YNCIIOBOU amnepTyphl;
- OIICHKA MOJISIPU3ALMOHHBIX CBOMCTB ONTUYECKHX BOJIOKOH;
- U3y4YEeHHE CIIOCOOO0B UCCIIET0BAaHUS OIS U3TYyUEHHS U3 TOpIla CBETOBOJIA;
- U3MEpEHNE pa3MepOB CBETOBEAYILEH 00JaCTH JJIsi CBETOBOJIOB PA3JIMYHBIX THIIOB;
- HCCJIeI0BaHUE paclpeieleHHsl HHTEHCUBHOCTH B OJIMKHEHN 30HE ISl CBETOBOJIOB C
pa3IUYHBIM NpoduiIeM u3MeHeHNs K03 uiineHTa nperoMIeHus;
- CpaBHCHHUEC CBCTOBOJOB Ppa3JIWMYHBIX THIIOB IIO0 PACHIpCACICHUIO HWHTCHCHUBHOCTHU B
OnmKHEl 30He
B nporuecce BbIMoaHEHUs pabOThI CTYI€HT, PyKOBOACTBYSICh METOIMYECKUMHU yKa3aHUSIMHU
K BBITIOJTHEHUIO JAHHOU pa0OTHI:
- olpesieNsieT OTIIMYUS OAHOMOJI0BOTO U MHOIOMOJIOBOT'O CBETOBO/IOB;
- UCCIIeyeT IPEUMYIIECTBA OJTHOMOIOBOTO PEXHMA PAOOTHI;



- BBIICTISICT PSJT IPEUMYILECTB MO CPABHEHUIO C SJICKTPHUSCKUMHU KaOeIsIMHU
Hu3kue JmHeHble notepu (0,15 ab/km ); Gonpimme ydacTku perpaHcisanuu (6onee 50 kMm);
BBICOKAsi CKOPOCTh nepenaun uHpopmaruun(622 Moéut/c, 2.5 1'6ut/c); Manslii AuaMeTp, Mablid
paauyc u3ruda (quamerp cBeToBOAHBIX BOJOKOH 1t BOJIC o0buHO paBeH 125 Mkm); maias
macca (1 kM BosokHa 06e3 3aIUTHONH 000JI0YKH UMeeT Maccy 27 T, a MEJHBIN IPOBOJ] THAMETPOM
1 MM u anuHOM 1 KM MMeeT maccy 7 Kr); OTCYTCTBHE NMOMEX, HaBEJIEHHBIX 3JIEKTPUUYECKUMH,
MarHUTHBIMH ¥ JJICKTPOMAarHUTHBIMU TOJSIMH; BO3MOXKHOCTh pabOTBHl B MOXapo- H
B3pPBIBOONACHBIX YCIOBHUSAX;
- CKpBITHOCTh TMepeaaud WH(GOpMAlMK; MEHbIIAs CTOMMOCTh, HEOTPAHWYCHHBIC 3armachl
OCHOBHOTO ChIpbs (ocHOBa Si02). M3y4yaeT OCHOBHOW MPUHIHUI pabOThI ONTUYECKOTO CBETOBOJA
— ssaenuss [IBO wu HIIBO; BbIBASET OCHOBHBIE XapaKTEPUCTHUKKA OJHOMOJIOBBIX U
MHOTOMOJIOBBIX ~ CBETOBOJIOB;  OKCIIEPUMEHTAJIBHO  OINpEAeNsieT  YHCIOBYIO  ameprypy
OJIHOMOJIOBBIX ¥ MHOTOMO/IOBBIX ONTUYECKUX BOJIOKOH;

- SKCIIEPUMEHTAIILHO U3YyYaeT MOJIIPU3ALUOHHBIC XapaKTEPUCTUKH ONTHUYECKUX BOJIOKOH.

- OKCIIEPUMEHTAIILHO OLIEHUBAET YUCIIO MO/,

JlabopaTopnas padora Ne 2.
CpapHoe coeJHHEeHHE ONITHYECKUX BOJIOKOH
Llenbto paboOTHI SABISETCS MPAKTHYECKOE M3y4YeHHE PadOThI CBApPOYHOTO arapara, ero
XapaKTEPUCTHKN U BO3MOXKHOCTH.
- U3y4YaeT ATarbl CBAPHOTO COCTUHEHUS, 0COOEHHOCTH KaXKIOr0 dTara;
B mpouiecce BimonHeHNs pabOTHI CTYACHT, PYKOBOJCTBYSICh METOJANYECKIMH YKA3aHUSMH
K BBITIOJTHEHUIO JaHHOUN paboThI:
- TMIPaKTHYECKU M3Yy4aeT Ha KaKJOM dTare CBApHOTO COSAMHEHUS BIHMSHUE Ha PE3yJbTaT
pa3INyYHbIX (HaKTOPOB;
- U3y4YaeT TEH/ICHIINH Pa3BUTHsI CBAPOYHON TEXHUKH;
- HSKCHIEPUMEHTAIBHO ONPEACIAEeT MPEUMYIIECTBA PAOOTHI NEKTPOHHOTO CKAJIbIBATES;
- U3y4aeT O0COOEHHOCTH PAa3JIMYHBIX METOJIOB IOCTUPOBKM ONTHYECKUX BOJIOKOH IEpen
CBapKOMU;
- U3y4aeT MEXaHM3M YIIPABJICHUS CBAPOYHBIM aIapaToM.

JlabopaTopnasi paGora Ne 3.

HccnenoBanne XxapakTepucTHK Pa3bEéMHBIX COeIUHUTECH

[lenpto paboOTHI SABISETCS HU3YYCHHE DPA3IUYHBIX METOJOB MEXAHUYECKUX COETUHEHHIM
ONTHUYECKUX BOJIOKOH, TPEUMYIIECTB U OCOOEHHOCTEN Pa3TUYHBIX METOJIOB.

B nporniecce BoImoHEHUST pabOTHI CTYACHT, PYKOBOJICTBYSICH METOJIMUECKIUMH YKA3aHUSIMU

K BBITIOJTHEHUIO JAHHOU paOOTHI:

- U3y4aeT KOHCTPYKIIUU COCTUHHUTEIICH;

- OLIEHUBAET BHOCUMBIE MTOTEPH NMPU COSAMHEHUHN BOJIOKOH;

- OTIpeIeNisieT BHYTPEHHUE TTOTEPHU, BEI3BAaHHBIC HECOBEPIIICHCTBOM BOJIOKHA,

- DKCIEPUMEHTaJbHO OIICHWBAET BIMSHHE BHEIIHUX (AKTOPOB, BBI3BAHHBIX
MEXaHUYECKOW HECTBIKOBKO;

- HaOmro1aeT oOpaTHOE OTPaKEHUE OT MECTa COSTMHEHUS;

- W3y4aeT OCOOEHHOCTH pAa3IMYHBIX THUIOB KOHTAKTOB COCAMHHUTEIEH U CTaHAApTHI
COETUHUTEIIEH.

JlabopaTopnasi paGora Ne 4.

Peduekromerpuueckue usmepenusi B BOJIC

[{enbro pabOTHI SIBIISIETCS

- W3yY€HHUE pPa3IMYHbIX METOJOB 3KCIEPUMEHTAIILHOTO OMNpPENEICHUS XapaKTePUCTUK
ONTUYECKUX BOJIOKOH;



- HKCIIEPUMEHTAIbHOE ONpeeTeHne pedIeKTOrpaMMBl,

- IPaKTUYECKOE UCCIIeJOBaHHE PEIIEKTOIPAMM.

B nponecce BeinonHeHns padoThl CTYAEHT, pyKOBOJACTBYACh METOAMUYECKUMH YKa3aHUSIMU
K BBITIOJTHEHUIO JAHHOM pabOThl YUUTCS:

- OMpeAeIATh pacnpenencHue noreps Baoiab BOJIC, BBISBIATh JeEKTHBIC YIACTKU WIIN
3JIEMEHTHI JINHUU CBSI3H;

- OKCIIEPUMEHTAJILHO OMNPEICNATh BO3MOXKHOCTH ONTHUYECKUX pe(dICKTOMETPOB IS
HU3MCPCHUA TOTCPb HA I/I3I‘I/163,X;

- BBIIIOJTHSATH aHAIIU3 PeQIIEKTOrpaMM;

- OTIPENIENATh TOYHOE PACIIONOKEHUE 0OPBIBOB M JIeeKTHBIX yuyacTkoB BOJIC;

- OLEHUBATh MOJIHBIE MOTEPU B BOJOKOHHO-ONTHYECKOW JMHHUM CBSI3U NpPU IMPUEMKE
JIMHUU U TICPUOINYCCKOM TCCTUPOBAHUU,

- HU3MEpSATh CpPEJAHHME IOTepU ONTUYECKOTO BOJIOKHA Ha KATYIIKAaX, PaBHOMEPHOCTh
pacpeacsicHud IOTEpb B BOJOKHC MW BbBIBJIATH HAJIWYUC JIOKAJIBHBIX I[e(l)eKTOB Ipu
MIPOU3BOJICTBE BOJIOKHA;

- UIBMCPSATH MMOTCPU B MCXAHUYCCKUX U B CBAPHBIX COCANHCHUAX ]

- OLICHUBAaTh KOIPPUIMEHT OTpakeHUs U KOIQPHUIMEHT MmoMex A BCTPEUHOTO
HaIlrpaBJICHUA.

JlabopaTopnas padora Ne S.
HN3mepeHne noTepb B ONTHYECKUX KAOEISIX ONTHYECKUM TeCTEPOM
Llenbto paboOThI SABJSIETCS MPAKTUYECKOE M3YUEHHE OCOOCHHOCTEH pabOThl ONTHYECKHX
TECTEPOB.
B mporiecce BbINOIHEHUsT pabOThI CTYICHT, PyKOBOJCTBYSICh METOIMYCCKUMHU YKa3aHUSIMU
K BBITIOJTHEHHUIO TAHHOUM pabOTHI:
- DKCIEPUMEHTAJIbHO OMNpPEAeseT BO3MOXKHOCTH ONTHYECKHX TECTEPOB AJII M3MEPEHHUS
noTeph Ha U3rudax;
- TPaKTHYECKH HM3y4aeT peajbHbIe METOIOB: M3MEPECHHS TOTEPh METOJIOM JBYX TOYEK;
METOJIOM OOpbIBa, 3aMEIIEHUSI.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX Pa0doT (IIPOEKTOB)

CBapHbIe COeIMHEHUS ONITUYECKUX BOJIOKOH.

Pa3bémHbIE cOeAMHEHNSI ONTHYECKUX BOJIOKOH

BozmoxxnocTH BosokoH (G.657 B ceTsax nocryna.

Pa3paboTka yueOHOro cTeHAa 10 U3y4yeHUIo o0paTHBIX oTpaxeHui B anementax BOJIC.
Pa3zpaboTka y4eOHOro cTeHAa MO HM3YYEHHMIO MPOIMYCKHON CIOCOOHOCTH ONTHYECKHX
BOJIOKOH.

6. Kommnencatops! nucnepcun u ux npumenenrne B BOCIIU.

7. Opranuzanus crpourensctsa BOJIC.

8. 3ammra BOJIC 0T 351€KTpOMarHuTHOTO BIHUSHUS.

9. [IpoekTmpoBaHNE ONTHYCCKUX CETCH CBS3U.

10. Tlorepu B ONTHYECKHUX BOJOKHAX.

11. Jlucnepcusi CUTHAJIOB B ONTHYECKUX BOJIOKHAX.

12. V3mepenus U pacuy€Thl HOTEPh HA 3JIEMEHTApPHOM KaOelbHOM y4acTKe.

agbrwbnE

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUsl ISl CAMOCTOSATEIbHOI padoThl
00y4YaIIUXCs M0 JUCHUILINHE (MOIYJIIO)

[TepedeHp yueOHO-METOIUIECKOTO 00ECTICUCHUS TACITUTLTAHBI

Ne Bun CPC o
T10 BBITIOJIHEHUIO CAMOCTOSITEIIbHOM paOOThI




[TpopaboTka yueGHOTO
(TEOpEeTHYECKOTO
MaTepuaia), HoJAroToBKa
K TEKylIleH u
IIPOMEKYTOYHOU
arrecTanuy (3a4€ty u
BOIIPOCAM)

Urnaros, A.H. OnTosnexkTpoHuka u HaHO(DOTOHUKA: yuel.
nocobue [ DneKTpoHHBIH pecype]| — DnekTpoH. naH. — CII6:
Jlans, 2017. — 596 c. — Pexxum gocryna:
https://e.lanbook.com/book/95150

[ToptHoB, D.JI. IIpyHIUIIBI TOCTPOCHUS IEPBUYHBIX CETEH 1
ONTUYECKUE KaOelbHbIC TUHUY CBsI3U. YueOHoe mocobue ais
BY30B [DJIEKTPOHHBIN pecypc| — DIEKTpoH. 1aH. — Mocksa :
lNopsiuag muaus-Tenexom, 2013. — 544 c. — Pexxum nocryna:
https://e.lanbook.com/book/94575

Annpees, B.A. Hanpapnstoiue cucteMsl 31€KTpocBsi3u. B 2-
x Tomax. Tom 1— Teopus nepenayu v BIUSHUS [ DNEKTPOHHBIN
pecypc] : yue6. / B.A. Auapees, 2.J1. [ToptHos, JI.H.
KouanoBckuit. — DnekTpoH. 1aH. — Mocksa : ['opsuas auHus-
Tenexom, 2011. — 494 c. — Pexum gocryna:
https://e.lanbook.com/book/5112

Anpnpees, B.A. Hanpasnstoiue cucteMsl 3J1€KTpocBs3u. B 2-
x Tomax. Tom 2 — IIpoekTupoBaHue, CTPOUTENHCTBO U
TEXHUYECKas IKCIUTyaTalus [ DIeKTpOHHBIN pecypce] : yueo.
nocobue / B.A. Anapees, 3.J1. [loptHos, JI.H. KoyanoBckwii.
— DnekTpoH. gad. — Mocksa : ['opsiuast nunus-Tenekom,
2010. — 424 c. — Pexum gocrymna:
https://e.lanbook.com/book/5113

IloaroroBka k
MPAKTUYECKUM
3AHATHSIM

UrnatoB, A.H. OntosnexkTpoHrka 1 HaHOPOTOHUKA: yueo.
nocobue [ DneKTpoHHBIN pecypc]| — DnexTpoH. naH. — CII6:
Jlansp, 2017. — 596 c. — Pexxum gocryna:
https://e.lanbook.com/book/95150

[ToptHoB, 2.JI. IIpuHIUIIBI TOCTPOECHUS TEPBUYHBIX CETEH U
ONTUYECKUE KabeabHbIC JMHUU CBSI3U. Y4eOHOe ocooue /s
BY30B [DNEKTpOHHBIN pecypc] — DIeKTpoH. 1aH. — Mocksa :
I'opsiuaa muans-Tenexom, 2013. — 544 c. — Pexxum nocryna:
https://e.lanbook.com/book/94575

IToaroroska k
BBITTOJIHEHUIO
n1a00paTOpHBIX paboOT

UrnatoB, A.H. OntosnexkTpoHnka 1 HaHOPOTOHUKA: yueo.
nocobue [ DneKTpoHHBIHN pecypc]| — DnexTpoH. naH. — CII6:
Jlans, 2017. — 596 c. — Pexxum pocrtyna:
https://e.lanbook.com/book/95150

IToptHOB, O.JI. ITpUHIMIIBI TOCTPOEHHUSI IEPBUYHBIX CETEU U
ONTHYECKUE KabeIbHbIC JMHUU CBSI3U. Y4eOHOe ocodue /s
BY30B [DNEeKTpOHHBIN pecypc] — DIeKTpoH. 1aH. — Mocksa :
I'opsuag muauns-Tenexom, 2013. — 544 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/94575

Haumenosanue
pasnena
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Hrnartos, A.H. OnTosnekrpoHuka u HaHO()OTOHHUKA: y4eb. mocodue
[DnexTpoHHBbI pecypc] — Dnekrpon. naH. — CII6: Jlanb, 2017. — 596
¢. — Pexxum mocryna: https://e.lanbook.com/book/95150

[ToptHoB, D.JI. IIprHIMIIBI TOCTPOEHUSI IEPBUYHBIX CETEHN U
OonTHYECKUE KaOelIbHbIC TUHUM CBSI3U. YueOHOoe nocodue i By30B
[DnekTpoHHbIN pecypc] — DnekTpoH. 1aH. — Mocksa : ['opsiuas
nunus-Tenexkom, 2013. — 544 c. — Pexum gocryna:
https://e.lanbook.com/book/94575

Anppees, B.A. Hanpapisitonpe cucTeMbl 3JI€KTPOCBs3u. B 2-x
tomax. Tom 1— Teopus nepenaun u BIUSHUS [ DJICKTPOHHBIN pecypc]
: yue0. / B.A. Aunpees, D.J1. Ilopthos, JI.H. KouanoBckuii. —
OnekTpoH. gaH. — Mocksa : ['opsuas muaus-Tenexom, 2011. — 494
c. — Pexxum nocrymna: https://e.lanbook.com/book/5112

Annpees, B.A. HanpaBaistomye cucteMsl 31€KTpocBs3u. B 2-x
tomax. Tom 2 — [IpoekTupoBaHue, CTPOUTEIHCTBO U TEXHUYECKAs
SKCILTyaTaIus [DIeKTpoHHbIN pecypc] : yuel. mocodbue / B.A.
Amngnpees, D.J1. IloptHoB, JI.H. KouanoBckuil. — Da€KTpOH. 1aH. —
Mockaa : I'opsiuas nunus-Tenexkom, 2010. — 424 ¢. — Pexum
nocryna: https://e.lanbook.com/book/5113

Urnaros, A.H. OnTosnexkTpoHrka u HaHO(OTOHMKA: y4uel. mocodue
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toMax. Tom 1— Teopus nepenaun v BIUSHUS [ DTEKTPOHHBIN pecypc]|
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tomax. ToMm 2 — [IpoexkTupoBaHue, CTPOUTENBCTBO U TEXHUYECKAS
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nocryna: https://e.lanbook.com/book/5113
7 7 [ToptHoB, D.JI. IIpuHIUIIBI TOCTPOCHUS IEPBUYHBIX CETEH U
ONTHYECKUE KaOeIbHbBIC TUHUY CBSI3U. YUeOHOe T0coOue i BY30B
[DnexTpoHHbIN pecypc] — DeKTpoH. naH. — Mocksa : ['opsuast
nunus-Tenexkom, 2013. — 544 c¢. — Pexum gocryna:
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Annpees, B.A. Hanpaanstomuiye cucteMsl 31€KTpocBs3u. B 2-x
tomax. Tom 1— Teopus nepenaun u BIUSHUSA [ DIEKTPOHHBINA pecypc]|
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VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:
Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:
— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA UJIU B MIeYaTHOW (hopMe yBEIMUYEHHBIM HIPUDTOM.
Jlnist a1 ¢ HapyIIeHUsIMH CiTyXa:
— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA WM TIe4aTHOH (opMe.
Jlnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:
— B (hopMe PIEKTPOHHOTO IOKYMEHTA WM TIe4aTHOH (opme.

3. O6pa3oBare/ibHbIE TEXHOJIOTHU

B nporiecce npenogaBaHust AUCIUTUTAHBI UCIIOJIB3YIOTCS CIIEIYIOIIIE METOIBI:

— JIEKLIUH;

— MPOBEJICHUE IPAKTUICCKUX 3aHITHH;

— JIOMalTHHUE 3aJ[aHuUs;

— Ompoc;

— UH/IUBHUIyalIbHBIC TPAKTUYECCKUE 3/ IaHNUS;

— KOHTPOJIbHbIE pabOTHI;

— TECTUPOBAHHUE;

— myOnuYHas 3amuTa 1abopaTOpHBIX padoT;

— KOHCYJIbTAllUU TpenojaBaTeiei;

— caMmocCTosITeNbHas paboTa CTYIEHTOB (M3ydeHHE TEOPEeTHYECKOro MaTepuana,
MOJATrOTOBKA K JTAOOPAaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX pabOT W MHAWBUIYAIbHBIX
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TUIOBBIX PACYETOB, MOJrOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3aMEHY).

Jns mpoBeneHHs BceX JIGKIMOHHBIX M IMPAKTUYECKUX (CEMHHApCKUX) 3aHATHH
UCTIONB3YIOTCSl  MYJIbTUMEIUHHBIE CPEICTBA BOCHPOHM3BEACHUS AaKTHBHOTO COJEPKUMOTO,
MO3BOJISIIOMIETO CIIYIIATENI0 BOCIPUHUMATh OCOOCHHOCTH HM3Y4aeMOTO MaTepHania, 3a4acTylo
UTPAIOIME pEUIAIONIYI0 pOJb B TOHUMAHMM U BOCIPHUATHH, a Takke (OPMHPOBAHUU
npodecCHOHATIBHBIX KOMIIETCHIUH. VIHTepakTHBHBIE ayIUTOPHBIC 3aHATHS C UCIIOJIB30BAHUEM
MYJIbTUMEAUMHBIX CHCTEM TO3BOJISIFOT aKTUBHO U 3()()EKTUBHO BOBJIEKAThH yYaIIUXCS B YUCOHBII
IPOLIECC W OCYWIECTBIATH OOpaTHYIO CBs3b. [IOMHMO 3TOro, CTaHOBHTCS BO3MOYKHBIM
3P PeKTUBHOE 00CYKICHHE CIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM.

[lo w3yyaemoil NUCHMIUIMHE CTYJCHTAaM HPEIOCTABISACTCS BO3MOXHOCTH OTKPBITO
NOJBb30BaThess (B TOM  4YHCIE KONUPOBaTh Ha JIMYHBIE HOCUTENW  HMH(GOpMAINH)
HOATOTOBJICHHBIMU BEAYIIMM JAQHHYIO JAWUCHMIUIMHY IIPEroJaBaTeleM MaTepHalaMH B BHUC
3J1eKTPOHHOI0 KOMILIEKCA CONPOBOKIEHMS, BKIIIOYAIOIIETo B ce0sl:

— JJIEKTPOHHBIE KOHCIEKTHI JIEKLINH;

— 3JICKTPOHHBIE TUIAHBI IPAKTUYECKUX (CEMHUHAPCKUX ) 3aHATHIA;

— DJIEKTPOHHBIE BAapHAHTBl Yy4eOHO-METOIUYECKMX TIOCOOMI Ui  BBIIOJIHEHHUS
1a00paTOPHBIX 3aJaHUN;

— CITUCKH KOHTPOJILHBIX BOIIPOCOB K KaXKA0H TeMe U3y4aeMoro Kypca;

— Ppa3HOOOpa3HyI0 [JOIOJHUTEIBHYIO JIUTEPATypy, OTHOCSIIYIOCS K H3y4aeMOu
JUCHHIUIMHE B DJIEKTPOHHOM BHJE (B pa3IMUHBIX TEKCTOBBIX (popmarax *.doc, *.rtf, *.htm, *.txt,
*.pdf, *.djvu u rpaduueckux popmarax *.jpg, *.png, *.gif, *.tif).

ConpoBoXk/ieHUE CaMOCTOATENILHOM pPabOThl CTYAEHTOB TaKKe OpPraHU30BaHO B
CIeIyIOIHUX popMax:

— YCBOCHHE, JIONOJHEHWE W BHUKaHHE B pa3OMpacMble pas3zeibl AUCHUILIMHBL TIPH
MIOMOIIIM 3HAHWHA TMOJIy4aeMBIX II0 CPEICTBAM H3YyYCHHS PEKOMEHAYEMOH JUTEpaTypsl |
OCYILECTBIIIEMOE ITyTeM HallucaHus pedepaTuBHbIX paboT;

— KOHCYJIbTAIlMH, OpPTaHW30BaHHBIC IS Pa3bsICHEHHsS] MPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITENIbHOM M3y4YeHMH T€X WJIM MHBIX acleKTOB pa3/esioB ycBauBaeMoW HMH(OpMaiuu B
JVICIIATUTAHE.

OcHoBHBbIE 00pa3oBaTeIbHbIE TEXHOIOTHH, UCIIONb3YEeMbIE B y4€OHOM MpOLIecCe:

— WHTEPAaKTHBHAS JICKIHUS C MYJbTUMEIUIHON CHCTEMON C aKTHBHBIM BOBJICUYECHHEM
CTYZICHTOB B Y4€OHBIi1 Mporecc U 00paTHOM CBS3BIO;

— JIEKIIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— 0o0CyXJleHHe CJOXHBIX M JUCKYCCHOHHBIX BOIPOCOB W MpoOJIeM U pa3perieHue
npo0Jem;

— KOMIIBIOTEPHBIE 3aHATHA B PEKUMaxX B3aUMOJEHCTBHS «IIperojaBaTeib — CTYICHT,
«CTYZIEHT — MPENOaBaTeIIb), «CTYACHT — CTYICHTY;

— TEXHOJIOTMM CMEIIAHHOrO OOy4eHMs: [UCTAaHLMOHHbIE 3aJaHusl W  YIPaKHEHHUS,
COCTaBJIEHHE TJIOCCapUeB TEPMHMHOB U OIpeNesieHud, rpymmnoBble Meronasl Wiki, HHTEpHeT-
TECTUPOBAHUE U aHKETUPOBAHUE.

HHTepakTHBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH, HCTIONIb3yEMbIC B ayJTUTOPHBIX 3aHSTHIX:

— TEXHOJIOTUA PA3BUTUS KPUTUYECKOTO MBIIIJICHUS;

— JIEKIIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— MCIIOJIb30BaHHE CPEACTB MYJIbTUMEINA;

— M3YYECHHE W 3aKpeIICHHEe HOBOTO MaTepHasia (MHTEpaKTHBHAs JIEKIWs, padora c
HAarJSIIHBIMKA - TIOCOOMSAMH, BHUAEO- U ayquoMaTepualaMH, MCIIOJb30BAaHHE BOIIPOCOB,
CokpaTnueckuii quanor);

— oOcyXaeHue CIOXHBIX U JUCKYCCHOHHBIX BOIPOCOB M MpoOseM («3aiiMu MO3UIIHIO
(mIxama MHEHHUH )», IPOEKTUBHBIC TeXHUKH, «OINH — BABOEM — Bce BMecTe», «CMEHH TO3ULHION,
«Jluckyccus B cTUIIE TENEBU3MOHHOTO TOK-IIOY», 1€0aThl, CAMIIO3UYM);



JlekUMOHHBIE ¥  TpaKTHYEeCKUE (CEMHUHAPCKUE) 3aHSATUS: UHTEPaKTUBHBIE C
MYyJbTUMEIMIMHON CHUCTEMOW C aKTHBHBIM BOBJICYCHHEM CTYACHTOB B Y4YeOHBIM TpoIecc U
00paTHOM CBS3BIO.

JlaGoparopHble 3aHATHS: WHIUBUIYATbHOE BBIMIOJIHEHUE MPAKTUYCCKUX 3aJlaHuil Ha
71a00paTOPHBIX CTEHAAX.

Keiichl - aHanu3pl KOHKPETHBIX YUEOHBIX CUTYallMi MpU IUIAHUPOBAHUM, CTPOUTEIHCTBE
ONTHYECKUX HAIMPABISIIONIUX CPEl — MPOBOISATCS BO BpeMsi OOJBIIMHCTBA MPAKTUYCCKHIX
3aHATUHN - pa300p KOHKPETHBIX KEHCOB.

4. OueHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJISl YCIIeBA€MOCTH U IIPOMEKYTOYHOI
aTTrecTaluu

OrnepaTUBHBIN KOHTPOJIb OCYIIECTBIISIETCS MYTEM IPOBEIACHUS KOHTPOJIBHBIX padoT ¢
MOMOIIbI0 MYIbTUMEAUMHBIX CPEACTB M KOMIIBIOTEPHBIX TECTOB IO OCHOBHBIM TEMam
JIUCLIUILINHEL.

KoHTposibHOE TecTupOBaHUE BKIIOYACT B ceOs 3aaHus [0 BCEM TeMaM pasjeia padbodeit
IPOrPaMMBbI TUCIUTUIMHBI. CHCTeMa OIIEHOK BBITIOJTHEHHS KOHTPOJIBHOTO TECTUPOBAHUS:

- «OTJIMYHOY» - KOJMYECTBO NMPABWIBHBIX OLIEHOK OT 80 10 100 mpo1eHTOoB;

- «xopoio» - oT 60 10 80 NpoLEeHTOB;

- «yJOBJIETBOPUTEIBHOY - OT 45 110 60 MPOLIEHTOB.

WToroBelii KOHTPOJIb OCYILIECTBISIETCS B BUJE 3a4éTa U HK3aMeHa B KOHIIE cemecTpa. Ha
3auéTe CTy/AeHTaM IpeJyiaraeTcsi OTBETUTh Ha 4 BOIIpoca Mo MaTepuanaM y4eOHON AUCIUILTUHBL.
[To wToram oTBeTa Ha 3ayeTe W DSK3aMEHE NPEMOAaBaTeNb OICHUBACT 3HAHUS CTYACHTA H
BBICTABIISIET UTOTOBYIO OIICHKY IO TUCIUTUIHHE.

4.1 ®oHa OLIEHOYHBIX CPEACTB ISl IPOBEAeHNs TeKylleH aTTecTaluu

B mpornecce BBINOTHEHUS] TECTOBBIX 33/1aHUM Y CTYAEHTOB (DOPMHUPYIOTCSI M OLEHHUBAIOTCS
tpedyemble PI'OC u OOII no nanpasnenuto 11.03.02 MHPOKOMMYHUKAIIIOHHbBIE TEXHOJIOTUU U
cucremsl cBsasu: [TK-19, TTK-33.

TecroBble 3agaHus COCTOMT K3 6—18 TEOpPETHYECKHMX BONPOCOB IO TEMATUYECKUM
pazzenaM paboueil mporpaMMbl yuyeOHOM IUCHUIUIMHBI. Bo Bcex Bompocax KakJIoro TecTa
IpEeoiaraeTcsi BBIOOp OAHOTO U3 BO3MOKHBIX OTBETOB.

Cucrema OLEHOK BBIMOJIHEHUS KOHTPOJIBHOI'O TECTUPOBAHMSL:

— «OTJIIMYHO» — KOJIMYECTBO MPaBUWIIBHBIX OTBETOB OT 85% 110 100%);

— «XOPOII0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 10 84%:;

— «yZIOBJIETBOPHUTEIBHO» — KOJIMYECTBO MPAaBUIIBHBIX OTBETOB OT 55% 10 69%.

Hwuxe npuBoautcs mpumep KOHTPOJIBHOIO TECTHPOBAHUS B BUE IOJHOIO BapHaHTa
OJIHOTO U3 TECTOBBIX 3aJlaHUM.

[TonHBI KOMIUIEKT TECTOBBIX 3aJlaHMi I BCEX pas3fenoB pabodeil mporpamMMmbl
npuBoautcs B ®OC nucuumnunel b1.B.0OJ1.7 Ontuueckue HanpapIISIOIINE CPEIbI.

IIpuMepsl 3a1aHNI TeCTA

Tect o teme «Pa3némurie coequaennss OB»

1. B xakoif KOHCTPYKIIUU Pa3bEMHOTO COEAMHEHUS TTPUMEHseTcs anantep (coupling)?
® CHMMETpHUYHAas
® HECUMMETpHUUHAas
2. Kakoiil tuameTp UMEIOT HAKOHEUHUKH KOHHEKTOPOB?
e | MMm
o 125Mm



e 15Mm

e 2 MM
e 2.5MM
e 3 MM

3. HakoHEeYHHMK KaKoro TMIla KOHHEKTOPOB UMeeT auametp 1,25 Mm?
( Kakoii Tl KOHHEKTOPOB SIBJIIETCS YMEHbBIIICHHBIM aHAJIOTOM KOHHEKTOpoB SC-Tumna?)

o ST
e FC
e LC
e SC

4. Kakue u3 npuBeIEHHBIX HU)KE NIPUYMH BO3HUKHOBEHUS NOTEph Ipu coenuHeHun OB
oTHocATCcs K BHyTpeHHUM? (Kakue dakTopsl IOTEph HA COEMHEHUH HE SBIISIFOTCS BHEIIHUMU?)
® JUIMNTUYHOCTH cepAueBuHbl OB
e MexaHHuueckas HecTblkoBka OB
® (peHeneBcKOe paccestHue
® pa3IM4YME JUaMETPOB MOJOBBIX ITOJIEH
5. Kakoe cmemenue OyneT oka3biBaTh HauOoOJIblLIEe BIUSHUE HAa  I[OTEPU IPU
coequuennn OB?

® (OCCBOC
® paJjuaJIbHOC
® YIJIOBOC

6. IIpu xakoii yncnoBoii aneprype OB nmorepu oT yrioBoro cmenieHust OyayT MeHblie?
(ITpu xako# yncnoBoi aneptype OB noTepu ot oceBoro cmerieHus: 0yayt 0onbiie?)

e 0,15
e 02
e 05

7. Ilpu w™anbpIx 3HAYEHHAX 3a30pa Mexay Topuamu coenuHseMbix OB Bkiafg
(pEHENTEBCKOT0 OTPAKECHHUS:
® BECHbMa CYILECTBEHEH
e [peHeOpeKUMOo Mall
® HE 3aBHCHUT OT 3a30pa
8. Ilpm yBenmWyeHWW JIMHBI BOJIHBI M3Ty4eHUS KOd(PPUIUEeHT GPEeHETEBCKOTO
otpaxkenus: (IIpu yBenrueHUN 4acTOTHI U3TYYSHHSI TOTEpU 0OPATHO OTPAKEHHOTO CUTHAJIA: )
® HE 3aBHCHUT OT JUIMHBI BOJIHBI
®  yBEJIMYMBAETCS
® yMEHbIAeTCs
9. Ilpu 3a30pe Mexay Topuamu coeauHseMbix OB paBHOM MOJIOBUHE AJUHBI BOJIHBI
u3IydeHus Ko3hpuuueHT ppeHeneBckoro oTpaxeHus Oyaer:
(Kakoiif Oynmer oTpakeHHBIM OT TOpPIAa BOJOKOH CHUTHAJ TMPHU 3a30p€ MEXKIY BOJOKHAMU
paBHOM TOJIOBUHE JJTUHBI BOJIHBI U3Iy4eHUA?)
® MHUHUMAJbHbBIN
® MaKCUMAJIbHBIN
® HE 3aBHCHUT OT JUITUHBI BOJHBI
10. Cdepuueckas moBepxHocTh Topia OB obecrneunBaromias (GuU3MUECKUNA KOHTAKT
BOJIOKOH UMEHYETCsI a00peBHaTypOil:

e SC
e FC
e PC

11. Jdns dyero B koHTakTax Tuma APC nemaercs yYriioBoil HakIoOH cdepuuecKu
MOJIMPOBAHHOM MOBEpXHOCTH Topia OB?



® I YMEHBIICHUS 3a30pa MEXKY BOJIOKHAMHU
e ISl YMEHBIICHUS 00pAaTHOTO OTPAXKECHUS
e IS yBEJIMYEHUS YUCIIOBOM anepTypsl OB
e ISl yMEHbIIEHUA yrioBoro cmemenus OB
12. B xakoM Turme (pU3n94ecKOro KOHTAKTa OTPaKCHHBIN CUTHAJI MEHbIIIE?

e PC

e Super PC

e Angled PC

e UltraPC

13. Kakue TuIbl KOHHEKTOPOB SIBJISIFOTCS Hau0O0JIee MePCIeKTUBHBIMU?

e FC

e |LC

e SC

o ST

14. 'V kakoro turna (GU3HYECKOT0 KOHTAKTa paJnyc MmoaupoBku Topia OB meHbIme?
(Kakoit n3 aByx tumnoB koHTakToB PC oOecrieunBaeT MeHbIHE MOTEpPU Ha OOpaTHOE
oTpaxkeHue?)
e Super PC
e UltraPC
15. Yro Takoe onTudeckas BUIKa (HEPEKOMEHIyeMoe Ha3BaHue pigtail)?
o OOKC 715 YKIIQJKU BOJIOKHA
O Pa3HOBHIAHOCTb CTpPHUIIIIEpA
® BOJIOKHO, OKOHIIOBAHHOE KOHHEKTOPOM
7.MakcumManbHyI0 CKOpocTh niepenaun nadopmanuu ( B MI'11-kM) MOXKHO peannu3oBaTh:
e B MM cBeTOBOAAX Ha AIWHE BOJHEI 1.55 MKM
e B SM cBeToBOJax Ha AyuHEe BOJHEI .85 MKkM
e B SM cBeTOBOJAX HA JJIMHE BOJHEI 1.3 MKM
e B BBICOKOYAcCTOTHOM KabOese Ha yactore 100 I'T1y

KOHTpOJILHLIe BOIIPOCHI IO TUCHMILIMHE «OnTuyeckue HanmpaBJAOIIUE CPEALD>

[IepeuncinTe TUIIBI JIMHUMI CBSA3U U YKA)KUTE UX OCHOBHBIE CBOMCTBA.

OO0bscHUTE 0COOEHHOCTH paboThI (ITPEUMYIIECTBA U HEJJOCTATKH) ONTUYECKUX JIMHUN B
OTKPBITOM MTPOCTPAHCTBE.

Cohopmynupyiite TpeboBanus, npeabssisemble K OHCII coBpeMeHHON MHOTOKaHAIbHOM
Y aBTOMaTU4ECKON CBA3BIO.

[Tepeunciure npenmymecrsa OHCIIL.

[Tokaxxute TpeOoBaHMSA, NMPEIbABISEMbIE K W3Iy4aTeNsIM, COCAMHUTENSAM, ONTHYECKUM
BoJIOKHaM, ¢otonpuémuukam B BOCII.

[lepeuncnure npuHIUIBI TOCTpoeHUs ceTu cBa3u BCC.

YeMm oTnmyaroTcs TpeOOBaHUS K ONTUYECKUM BOJIOKHAM JUIsl MaruCTpasibHOM, 30HOBOM U
nokansHOM BOCII?

YeM oTnuyaroTCs TPeOOBAaHUS K ONTUYECKUM KalessiM Ul MarucTpajbHOH, 30HOBOW U
noxanbHOi BOCII?

3anummTe ypaBHeHHs] MakcBesia i AUJIEKTPUYECKONW CPEBI.

3anummMre MarepuaibHble YpaBHEHHs, HEOOXOAMMBIC IJISi PEIICHUs AN H30TPOIHOMN
Cpenpbl.

OOBbscHUTE pelIeHHe CKAIIPHOTO BOJTHOBOTO YPaBHEHUS JJIS TNIOCKOM BOJIHBI.

Kakwue siBineHus NpoucxoaT Ha IPaHULIE pa3jiesa IByX Cpen.

Kakumu ocoGeHHOCTSIMU 00J1a/1aeT TMOTJIOMICHUE Ja3€PHOTO M3JIYYCHHUsST aTMOC(HEpPHBIMHU
razamu?



OOBsCHUTE TPOLECCHl, MPOUCXOJAIINE IMPU TPOXONKIACHUU JTA3€PHOTO HU3IMYUYCHHS B
atMocdepe.

Kak u3menutcs HopmupoBaHHas yactora OB, eciiu yBenuauth A?

Kak uzmenutcs HopmupoBanHas yactora OB, ecnu yBenuuuTh Ne?

[lepeunciure OTIMYMS CHMMETPUYHBIX U HECUMMETPUUYHBIX MOJ B OB?

Uemy paBHO MUHUMAIILHOE 3HAYCHUE JUTUHBI BOJHBI 7151 QyHIAMEHTATBHON MOIBI?

Kak cBsizana mocrosiHHas pacnpoctpanenust Mmojsl OB u mymHa BoTHBI A?

Kak cBsizana mocrosinHasi pacmpocTpaneHus moasl OB u mokaszarenbs NpenomiieHUs
CepILECBUHBI?

KoceiMu unm MepuIuoHaIbHBIMU JTydamMu popmupyetcs pyHnamentaibaas mojga OB?

Kaxkoe nosne nmpeo6namaer B mone HE11?

OT Kakux mapaMeTpoB U KaK 3aBUCHUT YUCIIO MOJ B MHOroMo10BoM OB?

Yemy MokeT OBITH paBHAa HOPMHUpPOBaHHAs YacToTa Uit (yHIameHTanbHoi Moel OOB:
1,2, 3, 4,5, 10, 100 umu 1000?

Haumnaast ¢ kakod JUIMHBI BOJHBI B OJIHOMOJOBBIX KBapreBbix OB mosBisercs
cummetrpuyHas mona Eor : 850, 1200, 1300, 1550 wnu 1650 am?

Haunnas ¢ kakod /UIMHBI BOJHBI B OJHOMOJOBBIX KBapieBbix OB mosBisercs
dbynmamentanbHas mona HEq11 : 850, 1200, 1300, 1550 unu 1650 am?

Kocsie ninn mepuanonanbublie yuu npeodnagarot B OB?

Kaxkumu napamerpamu u xak otinyatrorcss MOB u OOB?

[Touemy kBapueBbie ogHOMOJ0BEIE OB HE HCHOJIB3YIOTCS Ha JJIMHAX BOJIH BUAMMOTO
nuamnasona?

[Touemy kBapueBsie ogHOMO0BEIe OB He UCnob3yI0TCS Ha JyIMHAX BOJIH aainbHero MK
nuamaszoHa (>2 MKm)?

[Touemy kBapueByto obonouky OOB nenarot ropasgo 6osee Toncrtoit (125 Mkm), ueM
cepaueBuny (10 mxm)?

I'te mpuMeHSIOTCS KBapIIeBble OJJHOMOAOBBIE CBETOBOBI ISl ATUHBI BOJTHBI 850 HM?

Kak Teopetwueckm ©  NPAKTUYSCKH  ONPEACTUTH  (OIEHUTH) UYHUCIO MO,
pacIpoCTpaHsIOIINXCS B CBETOBOIE?

Kakas nnmmuHa BOTHBI OTCEUYKHM OOJIbIlE B BOJIOKHE WK B Kabene?

Uemy paBHa MHHMMAaJbHAs W MaKCHMajbHas JTMHA BOJHBI (DYHIAMEHTAIBLHOW MOJIBI

HE11 xBapuesoro OOB?
Uemy paBHa MUHUMAaJTbHASI © MaKCHUMaJIbHAS JITTHHA BOJTHBI MOJIBI Eo1 kBaprieBoro OB?
Uncmo HampaBlIsieMbIX MOJ B KaKHX CBETOBOJAX OOJBINE - CTYNCHYATHIX HIIH

I'PaJAMEHTHBIX (IPU MPOYUX PABHBIX YCIOBUSX)?

HazoBute 006nactu nprMeHeHUs: BOJIOKOHHBIX CBETOBO/IOB.

B kakoil ImIockocTy NoJIIpU30BaH JIyd, OTPaKEHHBIH 107 yIiIoM bproctepa ot ontryecku
6oee moTHOM cpenpl? [lokazark MIOCKOCTh KOJE0aHH HJIEKTPUUYECKOTO BEKTOPA.

Kakue wmarepuanbl UCHOIB3YIOTCS TPU TOJYYEHHUS ONTHYECKMX BOJIOKOH IS
CepIeBUHBI (000I0YKH)?

[lepeuncnure OCHOBHbBIE XapaKTEPUCTUKH ONTUYECKUX CBETOBOJAOB (IO BO3MOXKHOCTHU C
yYKa3aHUEM YHCIIEHHBIX 3HAaUCHU).

ITouemy cBeroBonbl ayis BOCII He M3roTaBnMBarOTCs ¢ YMCIOBOHM anepTypol 3aMETHO
6ounee 0,27

ITouemy cBeroBonbl ayis BOCII He M3roTaBnMBarOTCS ¢ YHCIOBOM anepTypoll 3aMETHO
menee 0,17

B kakoii obnactu cnekTpa g kBapueBbix OB HaxoauTcs MakcUMyM (MaKCHMYMBbI)
MOTJIOUIEHUS, BBI3BAHHOT'O 3JIEKTPOHHBIM MEXAHU3MOM MOJISAPU3ALMH TUIEKTPUKA.

UYewm BeI3BaHBI OTEPH B KBapueBbix OOB Ha jynHe BosiHbI 1383 HM?

Pacnonoxxutre B moOpsAKe yBeNIMUYEHUS MOTeph H3JIydaTenu nais ksapuesoro MM
ceeroBosiokHa: Ne-He mazep; n/m nazep Ha GaAs; Er — nasep (ycunurens), COz - nazep?

JIy1st 9ero B OMTHYECKUX BOJIOKHAX Il pPabOThI B TpeThbeM OKHe mpo3pauHocTH (1500 —
1625 uM) yBeIMUUBAIOT JUIMHY BOJHBI oTceukH ¢ 1260 um (Pekomenn. MCO-T G.652) no 1480
oM (Pexomenn. MCD-T G.654)?



[Touemy xBaprieBsie OOB He HCIONB3YIOTCA B CHUCTEMaX CBS3M HA JJUHAX BOIH
BUJIUMOTO JiMarna3ona’?

Jlyig yero B TecTepax AJis U3MEPEHUS 3aTyXaHHsI MOAYJIHPYETCS BHIXOIHOE U3ITydyeHue?

[Tepeuncnure hakToOpbl, KOTOPHIMU OOYCIIOBJICHO 3aTyXaHUE CUTHAJIIOB B CBETOBOAX.

Kakoit marepuan Oosiee mpo3padeH B oOmactTh 3 — 5 MKM: TPHUCEJICHH] MBIIIbsIKA,
JTUOKCHJI KPEMHUS WK JUOKCH]I TepMaHus?

[Touemy kBapieBbie ojiHOMOAOBBIe OB HEe MCIONB3YIOTCSA B CUCTEMaXxX CBSI3M Ha JJIMHAX
BouiH fanbHero UK (A >>2 mxMm) nuanazoHa?

[Touemy kBapueByto ob6onouky OOB nemarot ropasgo 6osiee Toncroit (125 MkM), ueM
cepaueBuny (8-10 mxm)?

[lepeuncnure TpU OCHOBHBIX TPOIECCa, OMPEICISIONINX COOCTBEHHOE 3aTyXaHUE B
CBETOBO/IE.

Onpenenutb, Kakoe [OMOJHUTEIBHOE 3aTyXaHHE ClelyeT OXUIaThb B KBaplLEBOM
ONTHUYECKOM BOJIOKHE, €CJIH TI0 HEMY TIepe1aBaTh CUTHAJIBI C ITTHHOM BOJIHBI 3 MKM.

Kakoii (hakTop BHOCHUT HamOOJBIIMKA BKIIAJ B MOTEPU B CAMBIX JYYIIUX (IIO MOTEPSM)
ONTHYECKUX KBAPIICBBIX BOJOKHAX?

[Tepeuncnure hakToOpbl, KOTOPHIMU OOYCIOBIICHO 3aTyXaHHE CUTHAJIOB B CBETOBOJIAX.

B uém 3akmouaercs HeJJOCTaTOK METOa 0OpbIBa, UCIIOIB3YEMOT0 TSl H3MEPEHHUSI TOTEPh
B ONTHYECKUX BOJIOKHAX?

B kakom cBeTOBOJIEe B HMI€aTbHOM WM HEUACATHLHOM paHbIlE HACTYMAeT PaBHOBECHOE
pacnpenenenne (YCTaHOBUBIIUNCS PEXKUM)?

B uém 3aximodaercs mperMMyIecTBO METoja OOpbIBA, MCIOIB3YEMOTO JUIsl U3MEPEHUS
MOTEPh B ONTUYECKUX BOJIOKHAX?

Pacnionoxxure B mopsiake yBENIMUEHUS TOTEpb M3Nydarenud s kBapuesoro MM
ceeroBosiokHa: Ne-He mazep; n/m nazep Ha GaAs; Er —nasep (ycunurens); CO: - nazep ?

Jl7is 4yero B ONTHUYECKUX BOJOKHAX Ui pabOThI B TpeTheM OKHe mpo3padroctu (1500 —
1625 uM) yBenMuUBarOT JUIMHY BOJHBI 0TcedkH ¢ 1260 uM (Pekomenn. MCO-T G.652) no 1480
M (Pexomenn. MCD-T G.654)?

Kakue (akTopsl BHOCIT HaMOONBINIWK BKJIAJ B MOTEPH CTAHAAPTHOTO OJHOMOIOBOTO
ONTHUYECKOTO BOJIOKHA, pa0OTAIOIIETO BO BTOPOM OKHE MTPO3PAYHOCTH?

Kak 3aBucHT panieeBckoe paccessHie OT TeMIlepaTypbl 3aTBEpIeBaHUs CTeKIa?

JIyist 9ero B ONTHYECKUX BOJIOKHAX ISl pabOTHI B TpeThbeM OkHe mpo3pavHocTH (1500 —
1625 uMm) yBenuuuBalT JUIMHY BOJHBI oTceuku ¢ 1260 M (Pexomenn. MCD-T G.652 —
cragaaptHoe OOB) no 1480 um (Pexomena. MCD-T G.654 — OOB co cmemieHHO# ATUHON
BOJIHBI OTCEUKH)?

Yemy paBHO AomycTumoe yBenudeHue mnotepb B OB mpu ero ykmajake B ONTHYECKOM
kabene?

[Touemy pe3ko yBenmmauBaroTcs motepu B OB mpu ero CKkpyduBaHUU C TUAMETPOM TIETIIN
meHnee 20 Mm?

Mopa HI3KOT0 WM BBICOKOTO TIOPSJIKA paHbIle BEIMACT U3 CBETOBOA?

Cser ¢ anmuuoi BoaHbl 0,85 MM wmiam 1,3 Mkm wim 1,55 MKM paHblie BBIMAECT U3
KBapLEBOI0 CBETOBO/AA?

dazoBas WM TPYNIOBasi CKOPOCTh OTBEUAET 32 XPOMATUUECKYIO TUCTIEPCUIO?

W3 kakuX COCTABISIOMIUX COCTOUT XpOMATHUECKask JUCTIEPCHUsi?

B 4yem otiinune TepMUHOB:

- TUCTIEPCHS TIPH KIIACCUYIECKOM OIHMCAHUU MIPETIOMIICHUS CBETA B MIPU3ME

- TUCTIepCHs TIPHU OMMCAHUM OMTUYECKOTo curHana B OB?

[lepeuncnure hakTopbl, KOTOPHIE OMPENETSAIOT AUciepcHio curiainos OB?

[Tepeuncnure ciocoObl yMEHBIIIEHUS BIUSHUS MaTepuanbHoi qucnepcuu B OOB?

[Touemy B rpamuentHsix MOB MomoBas qucniepcusi MpOSIBISETCS 3HAYUTEIBHO cliadee,
YeM B CTyNEeHYaThIX?

[lepeuncnnre ciocoObl yMEHBIICHUS BIUSHUSA MOI0BOW  nucnepcun B OB.

Uto mpoucxomut ¢ marepuanbHON mucrnepcueit mis ctangaptaoro OOB (Pek. ITU-T
(G.652) Ha nuHe BoJIHBI 0KoJio 1300 aM?

B kakux equHUIIAX HOPMUPYETCS YAelbHAs XpOMaTHUECKast TUCTIEPCHsi?



[lepeuncaure cnocoObl YMEHBIICHUS BIMSHUSA MMOJIIPU3ALMOHHON MOJOBOI IMCHIEPCUH B
OB?

B kakux enuHHIIaX HOPMUPYETCS yJellbHas MaTepuaibHas AUcHepcus?

[Touemy B OB BO3HMKaeT nossipusalinonHas mojaosas auctepcust (IIMJ1)?

Ilepeuncanure crnocoObl CMEIIEHUs] TOYKM HYJIEBOH Aucrnepcud B 001acTh MHUHUMyMa
noreps?

[Touemy crangaptaeie OOB (Pek. ITU-T G.652) mano npuemsieMbl Ajii COBMECTHOM
paboTHI C 3pOMEBBIMU YCHIIUTEISAMU?

Kakoii 1yinHe BOJIHBI COOTBETCTBYET HyJE€Bas MaTepualbHasl JUCHEPCUS B CTaHAAPTHOM
OOB (Pek. ITU-T G.652)?

Kakoll [uyiMHe BOJHBI COOTBETCTBYET HYyJeBas MpoQuiIbHAs JUCIEPCHUs B CTaHAAPTHOM
OOB (Pex. MCD-T G.652)?

Kakoll /yinHe BOJIHBI COOTBETCTBYET HyJI€Bas BOJIHOBOJHAs AMCIEPCUS B CTaHAAPTHOM
OOB (Pex. MCO-T G.652)?

Kakoii 1yiHe BOJIHBI COOTBETCTBYET HYJEBasi XpOMaTU4eCKas IUCIIEPCHsI B CTaHJAPTHOM
OOB (Pek. ITU-T G.652)?

Kakoii nnuHe BOJIHBI COOTBETCTBYET HYJIEBasl MOJSPU3ALMOHHAS MOJOBAs JAUCIIEPCHS B
OO0OB?

ITouemy OB c¢ HenyneBoit cmeménHoit aucnepcueit (Pexk. MCO-T G.653) wmano
IPUEMJIEMBI JUIsI COBMECTHOU pabOThI C 3pOMEBBIMU YCUIUTENAMU?

Kakoill uinHe BOJIHBI COOTBETCTBYET MUHMUMYM Jucnepcuu B ctangapTHeix OOB (Pek.
MCO-T G.652)?

B kakom OB MeHblLIe 3HaYeHHE IUCHEPCHUU: B MHOIOMOJIOBOM T'PaJMEHTHOM WU
OJTHOMOJIOBOM CTYII€HYaTOM?

Yemy paBHO TUIIMYHOE 3HAYEHUE XpoMaTuiyeckoi naucrepcuu B ctangaptiom OOB (Pek.
ITU-T G.652) B TpeTbeM OKHE MPO3pavyHOCTH?

YeMy paBHO TUIIMUHOE 3HaYEHHE XpOMaTHUecKoi nucnepcuu B cranaaptHom OOB (Pek.
MCD-T G.652) Bo BTOPOM OKHE ITPO3PAYHOCTH?

[lepeuncanure cnocoObl yBeTMUEHHUs CKOPOCTH Nepenauu nHdopmaruu B OB?

Kaxoit Bun aucnepcun npeobnagaet B cranaaptHeix OOB (Pex. MCO-T G.652)?

Onpenenutb MOTEPH, KOTOPbIE MOTYT BO3HUKHYTH IpH mnepexone u3 OOB (OK Ttuna
OKJI-10-1) B MOB (OK tuna OK-50-2).

Onpenenuth MOTEpU, KOTOPHIE MOTYT BO3HUKHYTH IpPU TNEPEXole M3 OOB ¢
nuameTrpoMm cepanesussl 10 Mmxm B OOB ¢ nnaMeTpoM cepaueBUHbl 8§ MKM.

Onpenenuts NOTEPH, KOTOPBIE MOT'YT BOZHUKHYTH ITpH niepexone 3  OOB c¢ uucnosoit
aneptypoii 0,15 B OOB ¢ uncnosoit aneprypoii 0,10.

Omnpenenuts NOTEpPH, KOTOPBIE MOTYT BO3HUKHYTH Ipu nepexone u3  OOB ¢ uncnosoi
aneptypoii 0,12 B OOB c uncnosoii aneprypoi 0,10.

Paccuwmraiite morepu Ha oTpakeHue, Bo3HHKaronii Ha Topre OB OK tuma OK-50-2,
HaxoJsmierocs B cpene ¢ N =17

PaccuuTaiite morepu Ha oTpakeHue, Bo3HuKarone Ha Topie OB OK tunma OK-50-01,
Haxojsmerocs B cpene ¢ N = 1,337

IIpu cpammBanuu cTpouTeNbHbIX AMUH onTHuyeckoro kabens OKK-10-01 B ogHOM m3
BOJIOKOH IMPOU30LUIO pajJuaibHOE cMelleHre TopioB Ha 1 MkM. OnpeaenuTs BO3HUKILIKE MpU
3TOM JOIOJIHUTENbHBIE TIOTEPH.

OCHOBHOM HEJOCTAaTOK MEXaHMYECKOTo Ccrocoba yJaleHHs IMEepBUYHOrO 3aIlIUTHOIO
MOKPBITHUS 3aKIIOYACTCS B ...

[Ipenmy1iecTBa 371€KTPOHHOTO CKaJIBIBATENS IEPE]] PYUYHBIM CKaJIBIBATEIIEM COCTOUT B ...

Kakue cunmbl momoraroT HEHTpUpPOBAThb M IMPOYHO COENMHATH BOJIOKHA B TMpoIecce
JyTOBOMW UX CBapKu?

Ilepeuncnure meTopl LeHTpUpoBaHus OB, npuMeHseMble B CBAPHOM COEIUHEHUH.

Ilepeuncnanure cOCTaBHbIE YACTH TEPMOYCAKMBAEMBIX 3AILMUTHBIX T'MJIb3, UCIOIb3YEMBIX
pu cBapHOM coennHeHunu OB.

C xakuM ycwiineM oObIYHO MTPOBOAUTCS TECTUPOBAHHE HA Pa3pblB CBAPHOTO COEAMHEHUS
OB?



JIBa OCHOBHBIX METOJA ONIPEJEIECHUS TOTEPh B CBAPHOM COCIUHEHUH: . . .

Paccuuralite MakcuManbHbIE BO3MOXKHBIE IIOTEPU, BO3HUKAIOIIKME ITPU UICATIBbHOW CBApPKE
CTaHJapPTHBIX OJJHOMO/IOBBIX BOJIOKOH.

Paccuuraiite MakcuMaabHbIE BO3MOXHBIE ITOTEPU, BO3HUKAOIIUE ITPU UCATBbHOW CBApPKE
CTaHJIapTHBIX MHOTOMO/IOBBIX BOJIOKOH.

[lepeuncnure anropuT™Mbl (METO/IbI) pacuéTa MOTEPh B CBAPHOM COEIMHEHUHU BOJIOKOH.

[lepeuncnure OCHOBHbIE TEHJAEHIIMM PAa3BUTHS CBAPOYHOU TEXHUKH.

UeMy paBHbBI TUIIMYHBIE TIOTEPU B CBAPHOM COEIMHEHHUH MHOTOMO/IOBBIX BOJIOKOH?

YeMy paBHbBI TUIIMUHBIE TIOTEPU B CBAPHOM COEAMHEHUH OJTHOMOJIOBBIX BOJIOKOH?

[lepeuncnure mapameTpbl, BU3YaJbHO KOHTPOJHUPYEMBIE B COBPEMEHHBIX CBapOYHBIX
anmnaparax.

TunoBble moTEpM TMNpU CBapKe KAKUX BOJIOKOH MEHBLIE OJHOMOJIOBBIX WJIU
MHOTOMOJIOBBIX U IToUeMy?

CuMMeTpUuYHblE WJIM  HECHMMETPUYHBIE KOHCTPYKLUMH  COCAMHMUTENCH  HaIlIu
IPUMEHEHHUE JJIs pa3beMHbIX coennHeHuit OB?

[lepeuncnure hakTopbl, MPUBOASIIKE K TOTEPSM MPU pazbeMHOM coequHeHnn OB?

[IprurHbBI BOSHUKHOBEHUS «BHYTPEHHUX» IIOTEPD MIPH pa3beMHOM coenHenun OB?

[IprurHbBI BOSHUKHOBEHMSI «BHEIIIHUX» [TOTEPh IIPU pazbeMHOM coeuHeHur OB?

Uemy paBHO 3Ha4yeHHE yria HakKJIOHHOW cdepuueckoir moBepxHoctd B APC
coeguHuTene?

Yemy paBHO 3HAauYCHHE paaWyca KpHBH3HBI chepuyeckoit moBepxHoctu B UltraPC
coenuuureie?

UeMy paBHO 3Ha4YeHHE pajJyca KPHUBHU3HBI CPEepUUecKOirl moBepxHOCTH B SuperPC
coenuuureie?

Ectb 11 Heo6xoaumocTs nmpumensats APC — coenunauTenu B tokansHeix BOJIC?

Ecte mu mHeoOxomaumocTh npuMeHsath APC — coemuauterm B BOJIC ¢ BBogom OB B
KaXKIBIH ToM?

PaccumTaiite moTepu, KOTOpBIE MOTYT BO3HUKHYTH Tpu coeaumHennn SM u MM
ONTUYECKUX BOJIOKOH.

Yro npoucxoaut ¢ GopMoil oTpak€HHOTo curHaia Ha coeuHeHusax OB?

Kak 3aBucut paneeBckoe paccessHue OT JJIMHBI BOJIHBI?

Kak 3aBHUCHT pasieeBCKOE paccesiHUE OT TEMIIEPATyphl 3aTBEPIEBAHUS CTEKIA?

OcHOBHBIE Ha3HAYEHUS OPUILTIOIHOBCKOTO pedieKToMeTpa

OCoOEeHHOCTH CTaHAAapPTHOrO MeTojia paboThl peduieKTOMETpa

Kak u3meHsercss yyacTok pedueKkTorpaMMmbl MpH MEpexoje U3 TOJCTOrO BOJIOKHA B
TOHKOE?

Kak um3MeHsiercs y4acTok peduieKTorpaMMbl HpHU Tepexojie M3 TOHKOIO BOJOKHA B
Tosicroe?

Oco0eHHOCTH ompeieNieHus] paCCTOSIHUS 10 MecTa 0OpbIBa IO peduieKTorpaMMe

Oco6eHHOCTH OIpe/IesIeHUs] MOIIIHOCTH M SHEPTHU 30HIUPYIOIIEro UMITyJIbca

MexaHu3M MOsBIEHUS JIO)KHBIX CUTHAJIOB

YeMmy paBHO THUNIMYHOE 3HA4YEHHME IIOKazaresisl IpesnomieHus cra”paptHoro OOB
(pexomenaanuu G652) BBoguMoe B pepieKToOMEeTp Il U3MEPEHUs pacCTOSIHUA?

Kak oTimuaercss mokaszaTenb MPEIOMIICHHS BOJIOKHA CO CMENIEHHOW AUCIEPCHUEd OT
crannaptHoro OOB?

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKN UMITYJIbCHOTO ONTHYECKOTO pediiekTomeTpa

Kaxk onpenensiercss [uHaMAYECKHUI TUAMTa30H ONTHYECKOTO pediiekromerpa?

CrniocoObl yMeHbIIeHNs: MEPTBOW 30HBI ONITHUECKOTO pedaeKkToMeTpa

UeMmy paBHO TUNUYHOE 3HAu€HHE MEPTBOM 30HBI B COBPEMEHHBIX ONTHUYECKUX
pednexTomerpax?

MexaHu3M 00pa3oBaHMs MEPTBOM 30HBI ONITHYECKOTO pedieKToMeTpa

Kaxkoit mokazarens npenomieHus 6osnpie: crangaptaHoro MOB (G651) wim
crangaptHoro OOB (G652) ucnonb3yemblii Ipu pedreKTOMETPUYECKIX H3MEPEHHSIX
paccTossHui?



[Touemy mokazatens mnpenomnenus OB  G(655) 1,471 Oonpine yemM TOKa3aTelb
npesiomitenuss OB G(652) 1,466 ?

KaxoBa Tunn4Hast TOYHOCTh U3MEPEHUS 3aTyXaHHUs B COBPEMEHHBIX pediieKTomeTpax?

KakoBa TUNIMYHASI TOYHOCTH H3MEPEHUS PACCTOSTHUS B COBPEMEHHBIX pedieKToMeTpax?

KakoBo TunnuHoe 3Hau€HUE NMHAMUYECKOro quamna3zoHa?

KakoBo TunnuHoe 3Ha4€HHE BBIXOAHON MOITHOCTH ONTHYECKOro peduiekToMeTpa?

[Tepeuncnure OCHOBHBIE 0OCOOEHHOCTH OPUILTIOIHOBCKOTO pediekromerpa

HazoBuTe nuama3oH 4YacToT caBUra OTPaXEHHOrO CHUTHajda OpHUIUTIOOHOBCKOIO
peduiekTomMeTpa

®opmyJiia YaCTOTHOIO CIBUTA

[Ipu GpUITIOPHOBCKOM pAcCEsTHUU 4YacTOTa PACCESIHHOIO CHTHAaja YBEJIIMYUBAIOTCS WU
yMeHbIlaeTcs?

Kak um3mensiercs ydactok pediekTorpaMMbl MpH IEpexoje U3 BOJOKHA C OOJIbIION
anepTypoil B BOJIOKHO ¢ MaJIOi anepTypoii?

Tunuuasle 3HaYeHUS U30BITOYHON TINHEI

Kak BeIrmsaut xapakrepuctuka oOpatHoro paccesHus OB u3mepsemas B mpenenax
JUHAMHYECKOTO  Juama3oHa  peduieKToMeTpa B ClIy4ae  OTCYTCTBUS  JIOKQJIbHBIX
HEOJIHOPOJHOCTEM, CTHIKOB U T.11.7

Kak BeImmsimuT xapakrepuctuka oOpatHoro paccesHuss OB, usmepsiemass B mpenenax
JUHAMHUYECKOTO Jrara3oHa pediekromeTpa, Ha CBApHOM COSTMHECHUHN?

[lepeuncnure mpeumMyliecTBa IByCTOpoHHEro TectupoBanus OB.

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKU UMITYIBCHOTO ONTHYECKOTO pedrekTomeTpa

HazoBure THIBI MEPTBBIX 30H

Tunuuneie 3HaUEHUS OKHA pacTsbKkeHus-cxarus OB

HpaKTuquKue 3aJlaHusd 1Mo y‘leﬁHOﬁ nporpamMmme

B mnpomecce moAroToBKM U BBINOJIHEHUS MPAKTUYECKUX 3alaHUil (QOPMUPYIOTCS H
onenuBaroTcsi Bce  Tpebyemble DIOC wu  OOIl  gns  wampaBnenmss  11.03.02
NHpoKoMMyHUKAIIMOHHBIE TEXHOIOTHH U cucteMbl cBsizu: [1K-19, TIK-33.

Huxe npuBoasTcs mpuMepsl MPaKTUYECKUX 3aIlaHUM 17151 paboueil mporpamMmel.

[ToyHBII KOMIUIEKT MPaKkTUYECKUX 3alJaHui JJii BCeX pas3zesioB paboueil mporpaMMsl
npuBoautcs B @OC nucuumnunel b.1.B.OJ1.7 OnTuyeckue HarpapisoOIIUE CPEIbIL.

Teopml ONITHYE€CKHUX BOJOKOH

1) Ha xakoM (pU3HYECKOM SIBICHUH OCHOBAH MPHHIIMI PabOTHI CBETOBOIOB?
2) Yro npoucxonut nipu sisneann HIIBO?
3) lepeuncnure 00MacTH NPUMEHEHHS BOJIOKOHHBIX CBETOBOIOB
4) Kakue Matepuaibl HCIOIb3YIOTCS U1l CEPALICBUHBI / 000JI0UKH KBAPIIEBBIX ONTHYECKUX
BOJIOKOH?
(SiO2, Ge0g, P20s, B20s3, F, Clz, Cr203, Fe203, H20)
5) IlepeuncnuTe OCHOBHBIE IPEUMYIIIECTBA ONTHUYECKUX CBETOBOIOB (B MOPSJIKE 3HAUUMOCTH).
6) Kakue 3nauenust moxxet nmpuHUMaTh NA B crexistHHBIX cBeToBomax (0; 0,1; 0,2; 1; 1,2) ?
7) AnrHa BOJHBI OTCEYKH, 3TO:
8) Kakast mmHa BOJTHBI OTCEYKH MEHBIIE - B BOJIOKHE WM B Kabere?
9) Uto Gosbliie - TUaMETp CEPALIEBUHBI CBETOBOJIA UM JUAMETP MOJIOBOTO MOJs?
10) Kakoe mosne npeotamaet B moae HE11 ?
11) Cnabo-HanpaBisieMble WM CHIIbHO-HAIPaBIsieMble CBETOBOBI HCIONB3yI0TCcs B BOJIC?
12) Ilepeuncnure OTIWYUS CHMMETPUYHBIX U HECUMMETPUYHBIX Mo B OB?
13) KocbiMu uimi MepUIMOHANBHBIMU JTydamMu (opMmupyeTcs ¢yHIaMeHTanbHas Mozaa?
cuMMeTpudHas mona Eo1?
14) Yemy paBHa KpuTHUYecKast (HOpMaJIM30BaHHAs) YacTOTa ()yHIAMEHTAIBHON MOIbI?
15) Yemy paBHa MmakcumainbHast A i GpyHAaMeHTanbHoU Moxabl HE11?



16) Uemy paBHa MUHMMAJbHAS JJTUHA BOJHBI T pyHIaMeHTanbHOU Moabl HE11?

17) HaunHas ¢ Kakoi JUTHMHBI BOJIHBI B cTAaHAAPTHBIX (Pek. G.652) 0qHOMOIOBBIX KBAPIIEBIX
OB ucuesaer (nosiisiercst) cumMmerpuanas moaa Eoi: 850, 1000, 1100, 1200, 1300, 1550
n 1650 um ?

18) Uemy paBHa MUHUMAaJIbHAS (MaKCHMAaJbHAs) ITMHA BOJHBI JJII CHMMETPHYHOW MOJBI Eo1 ?

19) Ot xakux mapaMeTpoB M Kak 3aBUCHUT YUCJIO MO B MHOromMo10B0M OB ?

20) Yucno HanpaBiisieMbIX MO/ B KAKMX CBETOBOJAaX MEHBIIIE - CTYIIEHYATHIX WM I'PaIUEHTHBIX
(TIpu MPOYMX PABHBIX YCIOBUSX)?

21) I'ne npumeHsIOTCS KBapLEBbIE OJHOMOJOBBIE CBETOBOJBI Ha JUIMHE BOJIHBI 850 HM ?

22) Kakoit SM cBeToBoa jydie: C HOPMUPOBAHHOMN 4acTOTOM, paBHOW | wnu 2 wiam 3 7

23) Oaromo0BbIH peskum padoTel OB ocymiectBiasiercs npu A =dc; A <de; A <<dc
wim A >de .

24) Yemy paBeH IpeaeibHbBIN yroJl MoJTHOro BHyTpeHHero orpaxeHus B OB OK tuma OK-10-
01?

25) Bo ckoIbKO pa3 U Kak OTJIMYAeTCsl CKOPOCTh cBeTa B cepieBuHe u obonouke OB OK tuna
OK'SO'I C nc:1,50 nu n0:1,49?

HOTepI/I B OIITHYCCKHUX JIMHUAX CBA3HU

1) Bo ckoibko pa3 yMEHbBIIUTCS MHTEHCUBHOCTh CBeTa, Ipouienaniero yeped 50 km SM
CBETOBOJIOKHA, €CIIU MOTepH B cBeToBOAE cocTaBisiioT 0,4 nb/km?

2) B xakoii obnactu cnekTpa s kBapueBblx OB Haxoautcs MakcUMyM (MaKCUMYyMBbl)
HOTJIOIEHHS], BBI3BAHHOI'O 3JIEKTPOHHBIM MEXaHU3MOM IOJISIPU3ALIUN AUIEKTPHKA.

3) Uem BbI3BaHbI noTepU B kBapueBblx OOB Ha nnuHe BoaHb! 1383 HM?

4 PacnosnoxuTe B NOPSAAKE YBEIWYEHHMS IOTEpPbh M3IydaTrenu A KBapuesoro MM
CBETOBOJIOKHA:

Ne-He nazep; n/m nazep Ha GaAs; Er —nazep (ycuwiurens); COz - nazep ?

5) Jnst yero B oNTHYECKUX BOJIOKHAX JJIsl pabOThl B TpeThbeM OKHe mpo3padHocTH (1500
— 1625 um) yBenuuuBaroT AnuHy BOIHBI oTcedku ¢ 1260 um (Pekomena. MCDO-T G.652)

1o 1480 um (Pekomenn. MCDO-T G.654)?

6) Ilouemy kBapueBsie OOB He HcCIONB3yIOTCS B CHCTeMax CBSI3M Ha JUIMHAX BOJIH
BUJUMOTO JTuana3zoHa?

7) [dns uvero B Tecrepax AN M3MEpPEHMs 3aTyXaHHs MOAYJIUPYETCS  BBIXOAHOE
u3yyeHue?

8) Bo ckoibKo pa3 yMEHBIIUTCS HHTEHCUBHOCTh CBETA, mpouresmiero yepes 20 km MM
CBETOBOJIOKHA, €CJIM TTOTEPH B CBETOBOJIE COCTABISAIOT 1 ab/Kkm?

9) Ilepeuncnure (akTOpbl, KOTOPHIMH  OOYCJIOBJIEHO 3aTyXaHHWE CUTHAJIOB B
CBETOBOJAX.

10) PaccuuTaiite motepu B CBETOBOJE, €CiaH (POTOTOK BXOAHOTO CHUrHasa paBeH 10 MKA,
a BerxogHoro 10 HA ?

11) Kakoif marepuan 6osee rnpo3padeH B 00JacTH 3 — 5 MKM: TPUCEIICHU]]
MBIIIbSKA, TUOKCHI KPEMHUS WM JUOKCU] TeépMaHUs?

12) LWP-BosiOKHa - 3TO BOJIOKHA

A) wumeromue 0co00 HHU3KHME TIOTEPU BO BTOPOM OKHE MPO3PAUYHOCTH,
B) nmeronue 0co60 HU3KUE MOTEPH B TPETHEM OKHE MPO3PAYHOCTH,

B) umeronirie 0co60 HU3KME TOTEPU MEXAY BTOPHIM U TPETHUM OKHAMH IMPO3PAaYHOCTH.

13) Ilouemy kBapueBble onHOMOAOBbIe OB He HCHONB3YIOTCS B CHUCTEMax CBA3HM Ha
JHaxX BojiH ganbHero MK (>>2 Mkm) nuamazona?

14) IMouemy kBapieByto o6omouky OOB nenatot ropasno 6osee Toactoii (125 Mkm), uem
cepaneBuny (8-10 mxm)?

15) IlepeuncnuTte TpU OCHOBHBIX IPOLIECCA, OMPEACTSAIOMINX COOCTBEHHOE 3aTyXaHHE B
CBETOBOJIE.



16) B xakoii obnactu criektpa s kBapueBbix OB HaxoauTcs MakCUMyM (MaKCUMYMBI)
HOTJIOILEHHS, BBI3BAHHOI'O 3JIEKTPOHHBIM MEXaHU3MOM HOJISIPU3ALUY TUIEKTPUKA.

17) Omnpenenuth, Kakoe AOINOJHUTENBHOE 3aTyXaHHE CIEIYEeT OKUIAaThb B KBapLIEBOM
ONITUYECKOM BOJIOKHE, €CJIM 10 HEMY Iepe/laBaTh CUTHAJIBI C JUTMHOM BOJIHBI 3 MKM.

18) Kax (Bo ckonbko pa3) u3menstcs norepu B OB OK tuna OK-50-2, ecnu pabouyro
JUTMHY BOJIHBI YMEHBIIUTH 10 425 HM?

19) Paccuuraiite MOIHOCTb U3i1ydaTesns B 1bM npu MouiHocty usnydenus 10 MxBT.

20) OmpenennTh, Ha CKOJIBKO U3MEHATCSI COOCTBEHHbIE ITOTEPU B ONTUYECKOM BOJIOKHE,
€CIU TIepeiaya CUTHAJIOB OyIeT OCYIIECTBIATHCS HE B TPETHEM, a B IIEPBOM OKHE ITPO3PAYHOCTH.

[TapameTpsl ONTHYECKOTO BOJIOKHA: nos = 1,480, D =0,01, tgs=10-11.

21) Kaxoii (hakTop BHOCUT HaOOJBIINI BKJIA/ B MOTEPH B CAMBIX JIYUIIHX (TI0 TIOTEPSIM)
ONTUYECKUX KBapLEBBIX BOJIOKHAX?

22) Ilepeuncnure (HakToppl, KOTOPHIMH  OOYCIOBIECHO 3aTyXaHHWE CHUTHAJIOB B
CBETOBOJIAX.

23) B uem 3akiouyaeTcsi HEJOCTATOK METOJa OOpbIBa, HUCIIOJIb3YEMOTO ISl U3MEPEHUs
HOTEPh B ONITUYECKUX BOJIOKHAX?

24) B kakoM CBETOBOJEC B WJI€AJbHOM WJIM HEWUJICAJTbHOM paHbIIIE HACTYMAaeT
pPaBHOBECHOE pacrpejieieHne (yCTaHOBUBILUICS pekum)?

25) B yem 3akirodaercs NpeMMyLIECTBO METO/1a 0OPBIBA, UCIIOIB3YEMOTO JUIsl U3MEPEHHUS
HOTEPb B ONITUYECKUX BOJIOKHAX?

26) Pacnonoxure B MOpPSIKE YBEIUYEHMs MOTEPb M3JIydaTeiau Ajs KBapuesoro MM
CBETOBOJIOKHA:

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

27) 114 4ero B ONTUYECKUX BOJOKHAX JUIs pabOThI B TpeTheM OKHe Ipo3padHocTy (1500
— 1625 HM) yBenMUMBAIOT AMUHY BOJIHBI oTceuku ¢ 1260 M (Pexomenn. MCO-T G.652) no
1480 um (Pexomena. MCO-T G.654)?

28) Kaxue axTopsl BHOCAT HauOOJIBIIMIA BKJIa] B MOTEPU CTAaHAAPTHOTO OJHOMOJIOBOTO
ONTUYECKOT0 BOJIOKHA, pabOTaOLIEr0 BO BTOPOM OKHE MPO3PaYHOCTH?

29) Kak 3aBUCHT paJIeeBCKOE paccesiHue OT TEMIIEPaTyphl 3aTBEPICBAHUS CTEKIIa?

B.2. 8) /Ing yero B oNTHYECKUX BOJOKHAX JJIsi pabOThl B TPETbEM OKHE MPO3PAYHOCTH
(1500 — 1625 um) yBenuuuBaroT JUTMHY BOJHBI oTceuku ¢ 1260 um (Pexomenn. MCD-T G.652 —
cragaaptHoe OOB) o 1480 um (Pexomena. MCO-T G.654 — OOB co cmemieHHON AnuHON
BOJIHBI OTCEUKH)?

30) Uemy paBHO AgomycTUMoe yBenuueHue norepb B OB mpu ero ykiaake B ONTHYECKOM
kabene?

31) Ilouemy pe3ko yBenuuuBaroTcs norepu B OB mpu ero ckpydynBaHUM € JHUAMETPOM
netiu mexee 20 mm?

Jucnepcusi curnajios B OB

1) Moja HM3KOro WK BEICOKOTO OPSJIKa PaHblE BBIUJET U3 CBETOBOAA?

2) Cser c¢ anunoit Bomubl 0,85 MxkM wnu 1,3 MM unu 1,55 MKM  paHbllle BBIAACT U3
cBeToBoaa’?

3) ®a3oBas WM IpynnoBas CKOPOCTh OTBEYAET 32 XPOMATHUYECKYIO AUCIIEPCUIO?

4) V3 xakuX COCTaBIISIONMIMX COCTOUT XPOMAaTHUYECKasl TUCTIePCHs?

5) B uem oTiiMuMe TEPMUHOB: - TUCTIEPCHS MTPU KJIACCUYECKOM OMUCAHUU TPETOMIICHUS
CBE€Ta B [IPU3ME U - JUCIIEPCUS IIPU ONMCAHUH ONTUYECKOTO curHaia B OB?

6) IloueMy pe3ynbraT MOIOBOM qucnepcuu ¢ poctoM uMHbL OB pacter cHaudana 1o
JIMHEMHOMY 3aKOHY, 3aTEM 10 HEJTMHEHHOMY?

7) JnuHa cBsI3M MOA JISi KaKUX CBETOBOAOB OOJbIIE: - HICAIBbHBIX, 0€3 BHEIIHHX
BO3JECHCTBUH, WM - PEAJIbHBIX, TOJBEPKEHHBIM BHEITHUM BO3JICUCTBUSIM?

8) ITouemy B rpaguenTHbIX OB Moz0Basi aucnepcus MposBIseTCS 3HAYUTENBHO cialee,



4YeM B CTyNEHYaThIX?

9) Ilepeuncaute criocoObl yMEHBIIEHUS BIUAHUSA MOJOBON JUCIIEPCUU.

10) Yro nmpoucxonut ¢ marepuanbHoi aucnepcueit g OB (Pek. MCO-T G.652) Ha
mnae BoiHb! 1300 am?

11) B xakux enuHuLIaX HOPMUPYETCS ylIeibHasi XpoMaTH4ecKas 1ucrepcus?

12) B kakux equHUIIAX HOPMUPYETCS yAeIbHas NpoduIIbHAs TUcTiepcus?

13) B kakux enuHuIaX HOPMUPYETCS yJelbHAsi MaTepHalibHas AUCIIEPCHs?

14) ITouemy B OB Bo3HUKaeT moasipu3zannonHas MmogoBas aucnepeus (IIMJ])?

15) Iepeuncnure crnocoObl CMEIIEHHs TOYKHM HYJIEBOM aucnepcuu B o0xacTe Ooiee
JUIMHHBIX BOJIH?

16) Kakoil 1yrHE BOJIHBI COOTBETCTBYET HYJIEBas MaTepHUajbHasi JUCIEPCHUS] B YUCTOM
KBapue?

17) Kakoll nnuHe BOJIHBI COOTBETCTBYET HyJieBas MaTepuaibHas nucnepcus B OB (Pek.
ITU-T G.652) ?

18) Kakoii jyinHe BOJIHBI COOTBETCTBYET HyseBas npodunbHas auctepcus B (Pex. MCO-
T G.652) OB?

19) Kakoii aymHe BOJIHBI COOTBETCTBYET HyseBasi Xpomaruueckas aucrepcus B OB (Pek.
MCO-T G.652)?

20) Kaxoii jyinHe BOJIHBI COOTBETCTBYET HyJeBas BoJaHOBOAHas nucnepcus B OB (Pek.
ITU-T G.652) ?

21) Kaxoil mivHe BOJHBI COOTBETCTBYET HYJEBas IOJIAPU3ALMOHHAs JUCIEpPCUs B
cranaapteix OOB?

22) Kakoii ninuHe BOJIHBI COOTBETCTBYET HyseBas aucnepcus B cMmemeHHbiXx OB (Pek.
MCD-T G.653)?

23) Kakoii anuHe BOJHBI COOTBETCTBYET HyJeBas aucnepcus B ctanaapTHeix OB (Pek.
ITU-T G.652)?

24) Kakoii nnuHe BOJIHBI COOTBETCTBYeT HyneBas aucnepcuss B OOB c¢ HeHyneBoit
cmemennoi nucnepcueit (Pex. ITU-T G.655)?

25) Yemy paBHO TUNHYHOE 3HaueHue xpomartuueckoi nucnepcuun B OB (Pek. ITU-T
(G.652) B TpeTbeM OKHE MPO3PauyHOCTH?

26) Yemy paBHO THUNHYHOE 3HaueHue xpomartuueckoil gucnepcuu B OB (Pek. ITU-T
(G.652) BO BTOPOM OKHE NMPO3PAYHOCTH?

27) Uemy paBHO TUIIMYHOE 3HAYEHUE XpPOMaTHYECKOW aucnepcuu B ctanaapTHeix OOB
(Pek. G.652) B mepBoM OKHE MPO3PaYHOCTU?

28) Uemy paBHO THIMYHOE 3HAUEHUE XPOMATUYECKOW Jucrnepcuu B craHgapTHeix MOB
(Pex.G.651)?

29) B kakuX MHOTOMOJIOBBIX CBETOBOAAX (CTyMEHUYAThIX WJIM TPAaJUEHTHBIX) JUIMHA
YCTAHOBJICHHSI PABHOBECHOT'O COCTOSIHUS OOJIbIIE: U ToueMy?

30) [Nepeurcaute CrIOCOOBI YMEHBIIIEHHUS BIUAHUS MaTepranbHoi aucrnepcuu B OOB?

31) Ilepeuncaure crnocoObl YMEHBIIEHHS BIUSHHUS MOJSPU3ALUMOHHOW JHUCIEPCUU B
OOB?

32) ITouemy OOB co cmemennoit qucnepcueit (Pexk. MCO-T G.653) HenpUMEHUMBI AJIst
COBMECTHOM paboThI C 3pOMEBBIMHU YCUITUTEISAMU?

33) Ilouemy crannmaptaeile OOB Mano mnpuemieMsl At COBMECTHOM pPabOTHI C
3pOUEBBIMH YCUIIUTEISIMU?

34) Kakoii nnuHe BOJIHBI COOTBETCTBYeT MHHMMYM aucnepcun B OB (Pek. MCDO-T
G.652) ?

35) B xakom OB MeHblI€e 3Hau€HUE AMCIEPCUM: B MHOTOMOJOBOM TPaJiU€HTHOM MWIIU
OJTHOMOJIOBOM CTYNEHYAaTOM ?

36) B kakux OB O0JHOMOJOBBIX WJIM MHOTOMOJOBBIX BIIMSHHE (3HAUYCHHE)
MTOJISIPU3AITMOHHON TUCTIEPCUU OOJIbITIE?

37) llepeuncaure hakToOpbl, KOTOPHIE ONPENLISIOT AUCTIEpCcHIo curnanoB OB?



38) [epeuncnnre npuIMHBI 00pa30BaHUs TPOPUIEHON AUCIIEPCUH.

39) B kakux OOB npodunsHas nucriepcust Menbiiie B OOB: co cTynenuatsiM npoduiem
noKasareJsi IPEeIOMIICHHS WK C TPEYTOJIbHBIM Ipoduiiem?

40) Kaxoit Bun nqucniepcuu npeodiagaet B OB (Pexk. MCD-T G.652)?

41) Kaxoii Bua aucnepcuu npeodiagaer B cranaapTHoix (Pex. MCO-T G.651) OB?

OcnoBbl Teopun OHCII

1. PaccunraTh 4MCI0 MO, pAaCIPOCTPAHSIONUIMXCS B ONTHYECKOM BOJIOKHE ONTHYECKOTO
kabenst OK-50-2-3-4.

2. Paccumrath ymcio moa, pacnpoctpanstonmxcs B OB ontuueckoro kadenss OKK-50-
01-1,0-8.

3. PaccuuraTh MakCMMaJbHO BO3MOXXHOE 3HAUEHHE OTHOCUTEIBHOW Pa3HOCTHU
nokasaresuei npesnomiieHus A kBapueBoro OOB, ecnu nuamerp CepALIEBUHBI COCTaBISIET 5
MKM?

4. CKOJBKO MOJ MOXET pPAaCHpOCTPAHATbCA B KBapLIEBOM CTYNEHYATOM CBETOBOJE C
JMaMEeTPOM CEpALEBUHBI 9 MkM u yncnoBoi aneprypoit 0,1 Ha juinHe BosiHbI 1,55 MKkM ?

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

6. OnpenenuTh HOPMUPOBAHHYIO YacTOTy ontudeckoro Bojokaa OK tuma OK-50-2-3-4
(nc =1,480, D =0,012).

7. Kak (BO CKOJBKO pa3) HM3MEHUTCS 4YHUCIO MO, pacnpocTpanswoomuxcsi B OB
ontuyeckoro kabens OK-50-01 mpu u3mMeHeHnu quaMeTpa cepALEeBUHBI B IIpejesnaXx HOpMbI (0T
MHUHHUMAJIBHOTO /0 MAaKCUMAaJIbHOTO)?

8. Kak (Ha CKOJIbKO) M3MEHHUTCS YHMCIO MO/, pacnpocTtpanstounmxcs B OB ontuueckoro
kabenst OK-50-01 mpu M3MeHeHHH YHCIIOBOM amepTyphl B Mpenenax HOPMBI (OT MHHUMAIBHOM
JI0 MAaKCUMaJIbHOK)?

9. Ha ckosbko (BO ckoJIbKO pa3) m3MeHuTcs uncio mox B OB OK tuna OK-50-2, ecnn
CMEHUTh JUIMHY BOJIHBI C IIE€PBOIO OKHAa IMPO3PAaYHOCTH Ha JUIMHY BOJIHBI BTOPOTO OKHA
PO3PAaYHOCTH?

PeduexkromeTpuyeckue usmMepeHust

1) OcHoBHbBIC Ha3HAYCHHSI OPUILTIOIHOBCKOTO pedieKToMeTpa

2) OcoOeHHOCTH CTaHIApPTHOTO MeToJa PaboThI pedieKTOMeTpa

3) Yro mpoucxoaut ¢ GopMoii OTpaskeHHOTO CHrHaia Ha coeauaeHusx OB?

4) Kak 3aBHCHUT PIJICCBCKOE PacCEesIHUE OT JUTHHBI BOJHBI?

5) Kak 3aBHCHT P3JI€EBCKOE paccessHUe OT TeMIIepaTyphl 3aTBEPICBaHUs CTEKIa?

6) Kak um3MeHseTcs y4acTOK peQeKTOrpaMMbl MpPH MEPeXo/e M3 TOJCTOrO BOJIOKHA B
TOHKOE?

7) Kax wm3Mmensiercst y4acTok peQuIeKTOrpaMMbl TpU IEpexojie W3 TOHKOrO BOJIOKHA B
Tosicroe?

8) OcobGeHHOCTH OMpeIeNieH s PACCTOSIHUS 10 MecTa 0OpbhIBa 1Mo pediiekTorpaMmme

9) OcoOeHHOCTH OMpeIeICH s MOIITHOCTH U SHEPTHU 30HAUPYIOIIETO UMITYJIbCa

10) MexaHH3M MOSIBJIICHUS JIOKHBIX CUTHAJIOB

11) Yemy paBHO THUNHYHOE 3HAYCHHE I[OKa3arens mpenomieHus crangaptaoro OOB
(pexomenaanuu G652) BBoauMOE B pepIESKTOMETp /Uil U3MEPEHUS paCCTOSTHUS?

12) Kak oTnuuaercsi TMoOKa3aTeldb MPEJIOMIICHHS BOJIOKHA CO CMEIICHHON IUCIepchei oT
cranpaptHoro OOB?

13) Ilepeuncnure OCHOBHBIE XapaKTEPUCTHKH UMITYJIBCHOTO ONTHYECKOTO pedaeKTOMETpa

14) Kak onpenensieTcsi [MHAMHUYECKUI TUAa30H ONTHYECKOro pedaekTomeTpa?

15) CriocoObl yMEHBIIIEHHS MEPTBOM 30HBI ONITHYECKOTO pedieKToMeTpa

16) Uemy paBHO THUIIUYHOE 3HAUYCHHE MEPTBOM 30HBI B COBPEMEHHBIX ONTHYECKUX



pednexromerpax?

17) Mexauu3m 00pa3oBaHUs MEPTBOM 30HBI ONITHYECKOTO pedaeKTOMETpa

18) Kakoit moka3zarenp mnpenomiieHus Oosbine: crangapraoro  MOB  (G651) wim
crangaptaoro OOB (G652) wucnonb3yembiii 1pu  peIICKTOMETPUYECKUX  H3MEPEHUSIX
paccTosiHui?

19) Iloyemy moxka3arens mnpenomienus OB  G(655) 1,471 OGospiie 4YeM IoKa3aresb
npenomiieHuss OB G(652) 1.466 ?

20) KaxoBa TUIIMYHASE TOYHOCTh M3MEPEHHSI 3aTyXaHHUsI B COBPEMEHHBIX pedieKToMeTpax?

21) KakoBa TUITMYHAs TOYHOCTh H3MEPEHUS PACCTOSHHS B COBPEMEHHBIX pediiekromeTpax?

22) KakoBO TUIMMYHOE 3HAYCHHE JUHAMUYECKOTO Juarna3oHa’?

23) KakoBO THIIMYHOE 3HAYEHUE BHIXOAHOM MOIIIHOCTH ONTHYECKOTO pediekTomeTpa?

24) Tlepeunciante OCHOBHBIE 0COOEHHOCTH OPHILIFO9HOBCKOTO pedaeKTOMETpa

25) HazoBuTe JMana3oH 4YacTOT CIOBUra OTPaXEHHOTO CHTHaja OpHILTIO3HOBCKOTO
pedaexkromerpa

26) dopmyiia 4aCTOTHOTO C/IBHTa

27) Tlpu OpHIUTIOSHOBCKOM PACCESIHUM YacTOTa PACCESHHOIO CHTHajla yBEIUYHUBAIOTCS HIIH
yMeHbIlaeTcs?

28) Kak u3MeHseTcs yd4acTOK peduieKTOrpaMMbl MPU MEPEXojie M3 BOJOKHA C OOJBIION
anepTypou B BOJIOKHO C MaJIOl anepTypoi?

29) Tunuunble 3HaAYCHHUS U30BITOYHOMN JITHHBI

30) Kak BBIMISAMT XapakTepucTuka oOpaTHoro paccesiuus OB u3mepsiemas B mpezenax
JUHAMHYECKOrO0  Juama3oHa  peduieKToMeTpa B cllydae  OTCYTCTBUSL  JIOKQJbHBIX
HEOJIHOPOJHOCTEM, CTHIKOB U T.I1.7

31) Kak BBIIISLIUT XapakTepucTHka oOpaTHoro paccesuusi OB, w3mepsiemMas B mpezeiax
JTMHAMAYECKOTO rana3oHa peieKToMeTpa, Ha CBAPHOM COETMHEHUH?

32) Tlepeuncaure MpeuMyIlecTBa ABYCTOPOHHETO TecTupoBanus OB.

33) Ilepeuncnure OCHOBHBIC XapaKTEPUCTHKH UMITYJILCHOTO ONITUYECKOTO pedieKToMeTpa

34) Ha3zoBuTe THUIIBI MEPTBBIX 30H

35) TumnuuHble 3HAYCHUS OKHA pacTshKeHus-cxxatust OB

OnTuueckue Kadean

1) Kakwue CylIecTBYIOT THITbI ONITHYECKHX BOJIOKOH?

2) CKOJIBKO THIIOB BOJIH MOXET PACIPOCTPAHSIETCSI B MHOTOMO/IOBOM ONTHYECKOM BOJIOKHE?

3) Tlepeuncianre OCHOBHBIC HJIEMEHTHI (YaCTH) ONTHYECKOTO BOJIOKHA?

4) Yemy paBHa TOJIIMHA HAHECEHHS IEPBUYHOTO 3ALIUTHOTO TIOKPBITHS?

5) UYemy paBHa TOJIIMHA HAHECCHHUS] BTOPUYHOTO 3AIIUTHOTO TOKPBITHS?

6) Ha kakux quHaX BOJH pabOTaIOT ONTHYECKUE Kabeun?

7) B Kakux ONTUYECKUX BOJOKHAX OTCYTCTBYET MEXKMOJIOBAs TUCTIEPCHS?

8) CoaepxuTcs M ONTHYECKUN KaOelb 1o/1 H30BITOYHBIM JaBJICHUEM?

9) Uemy paBeH TUaMeTp CepleUYHUKA OJTHOMOIOBOTO ONMTHYECKOTO BOJIOKHA?

10) CxoJbKO CyIIECTBYET BHIOB AUCIIEPCHUU?

11) Yemy paBeH 3amac ONTHYECKOTO Kabelsi B KOJIOIE /Il MOHTaxa MypT?

12) Tunsl onTHYecKUX MY(]T, UCIIOIB3YEMBIX Ha TOPOJICKUX M 30HOBBIX ceTsax cBsizu (3A0
Cesa3pCrpoii/lerans)?

13) Opranuzanus pabodyero MecTa Npyu MOHTaxe My(QT Ha ONTHUYECKOM Kabemne?

14) TlpuHiwn paboThl ONTHYECKOTO pediekTomeTpa?

15) Tb npu pabore ¢ ONTHYECKUMU TPUOOpamMu?

16) Ha ckonbko BoJOKOH paccuuTtana mydpra MTOK?

17) Tlepeunciute COCOOBI CPANIMBAHKSI ONITUYECKUX BOJIOKOH?

18) Kakwue cyiiecTByeT BH/IbI TOBPEXKICHUI ONTHYCCKOTO Kadess?

19) Cxonbko xaccet B MmypTe MTOK 96-01-1V?



20) Ha ckoipKO KITacCoB KJIACCU(DUIIMPYIOTCS MHOTOMO/IOBBIC ONITUYECKUE BOJIOKHA?

21) Yemy paBeH quameTp 000JI0YKH OJHOMOJJOBOTO ONTHYECKOTO BOJIOKHA?

22) UYemy paBeH IuaMeTp cepledHUKa MHOTOBOJIOBOTO ONTHYECKOTO BOJIOKHA?

23) UYro Takoe «poduiib MOKa3aTes MPEIOMICHUS CepIeUHHKA ONTHYECKOTrO BOJOKHA»?

24) Yro takoe «a1poduib mokaszarelis mpeaoMIeHHsI 000JI0UYKH ONTHYECKOTO BOJIOKHA»?

25) Tloyemy Ha HpaKTUKE MPUMEHSETCS BOJOKOHHBINA CBETOBOJI, COCTOSIINI U3 CEpIIICBUHBI
1 000104KH?

26) Kakoii BOJIOKOHHBIN CBETOBOJI (ONITHYECKOE BOJIOKHO) HAa3bIBACTCSI CTYIIEHYATHIM ?

27) Kakoii BOJIOKOHHBII CBETOBO/I (ONMTHYECKOE BOJIOKHO) HAa3bIBACTCS ITPAJUCHTHBIM?

28) [lns 4ero Ha ONTHYECKOE BOJIOKHO HAHOCAT MOJUMEPHOE TIOKPHITHE?

29) MlaiiTe onpesesieHHe YHCIOBOM anepTyphbl BOJIOKOHHOTO CBETOBOIA?

30) Kakoii pesxxum pabOThI BOJIOKOHHOTO CBETOBOIa HAa3bIBACTCS OTHOMOJIOBBIM?

31) Kakoii pexxum paboThl BOJIOKOHHOTO CBETOBO/Ia HA3bIBACTCSI MHOTOMOIOBBIM?

32) Yem ompezenseTcs: YUCIO HAMPABISIEMbIX MO/l B BOJIOKOHHBIX CBETOBOAAX?

33) U3 kakux mMaTepuaioB U3rOTaBIMBAIOTCS ONTHYECKHE BOJOKHA ?

34) Ha ckonbKo rpymi KiaacCH)UIUPYIOTCS ONTHYECKHE Kabel 0 CBOeMY Ha3HAYCHUIO?

35) Kakoe ruapocTaTHuecKoe [aBJICHUE MOXKET BBIICPKUBATh O0OJIOYKA IIOBOJIHOTO
ONTHYECKOro Kabens (Ipu MpoKIIajKe Ha OEperoBbIX U MOPCKUX ydacTKax)?

36) Ilepeunciaure OCHOBHBIC MEPEIATOYHBIC XaPAKTEPUCTUKN ONTUYESCKOTO BOJIOKHA?

37) Yemy paBHo Ru3. mexy xwuaamu JIT mpu moCTOsSHHOM TOKe?

38) Uem 00ycCIIOBJICHO 3aTyXaHUE CUTHAJIOB B BOJIOKOHHBIX CBETOBOAX?

39) IMouemy miuHBI BOJIH u3yueHus A = 1,3 MkM, U ocoberHo A= 1,55....1,6 MKM, cunTaercs
HauboJee MepCIeKTUBHBIMU B BOJIOKOHHO — ONITHYECKUX CUCTEMax nepenadn’?

40) Kakoe TruapocTaTM4ecKoe JaBICHHE MOXKET BBIACPKHUBATH O0OJOYKA IOJBOAHOTO
ONTHUYECKOTO Kalems(Mpy MpOKJIaJKe Ha PEYHBIX MEepexojaXx M Ha TIyOOKOBOJHBIX yYacTKax
BOJIOEMOB)?

41) Yemy paBHo Ru3z. mexay xunamu J{I1 1 MeTauimyecKuMu dieMeHTaMu ?

42) Yemy paBHO HCIBITATEIbHOC HANPSDKCHUE HAPY)KHOH (MONMATHUICHOBOH) OOOJIOYKH B
TeueHue 5 ceK. (MEeXy METALTUYECKUM SJIEMEHTOM U 3eMJiei )?

43) Yem 00yCIIOBICHO YIIUPEHNUE UMITYIbCHBIX CUTHAIOB B MHOI'OMO/IOBBIX ?

44) Jlaiite onpeaeieHHe MOJOChI TPOIMYCKaHUs?

45) CKOJBKO CYILIECTBYET KaTeropuii MonHuectoiikocti OK?

46) Yemy paBHO HCIBITATEIILHOE HANPSHKCHHUE B TCYCHUE 2 MUHYT IMPU TOCTOSIHHOM TOKE
(mexny xunamu J{1T)?

47) Yem paBeH OCTaBJIIEMbIH 3arac ONTUYECKOr0 Kades B KOJOALE TSI MOHTaxa My(ThI?

48) Tlepeumcaute OCHOBHBIC 3JIEMEHTHI KOHCTpYKItnit OKC?

49) B kakux IpyHTax MPOKJIAIBIBAIOTCS ONTHYCCKHE KaOemu?

50) Ha ckoibKo rpymin Ki1acCH(pUIUPYIOTCS ONTHYECKHE KaOenr 0 CBOeMy Ha3HAYCHUIO?

51) Ha ckoJbKO TpyI KIacCH(PUIUPYIOTCS TMHEHHbBIC ONTHYeCKHe Kabenn?

52) Ilepeuncnure Mmexannueckue xapakrepuctuku OKC?

53) Ha ckombKo rpyIi Ki1acCuGUIMPYIOTCS BHYTPHOOBEKTOBBIC ONTHYSCKHE KaOemn?

54) Kakwue TpeOoBaHuUs MPEIbIBISIOTCS K coequaeHnsM OB?

55) Kaxwue Bbl 3HaeT criocoObl Hepa3beMHBIX COCAMHEHU?

56) IlepeuncnuTe OCHOBHBIEC TIEpEIATOUHBIC XapPAKTEPHUCTUKH ONITUYIECKUX BOJIOKOH?

57) Kakwue ontrueckue KaOeIu UCTONB3YIOTCS Ut ojBecku Ha JIDIT?

58) Kakue CymiecTBYIOT pEKOMEHIAIMU B YacTH MEPHOJUYHOCTH W3MEPEHHs 3aTyXaHHs B
ONTHYECKUX Kabensx (B IMpolecce ero 3KCIUTyaTal[ii) Ha OKOHEYHBIX MYHKTOB, TJ€ MMEETCs
MOCTOSIHHBIN 00CITY>KUBAIOLIHA IepcoHan?

59) Ilpu KakMX 3HAYCHHSX COMPOTHBICHHS H3O0JIAIUH, COCTOSIHHE BHEIHUX MOKpoBOB JIKC
BOJIII cunraercs aBapuiiHbIM?

60) ITpu MoHTaxke My(THl Ha ONTHYECKHX KaOeasX B KOTJIOBaHE JUIMHA 3amaca KabOejs
JOJKHA OBITH?



61) Ilpu kakoii TemrepaType OKpy>Karolel cpebl 3alpeIiacTcs MPOKIaAbIBaTh ONTUICCKUI
Kabesnp 0e3 mpeaBapuTeIbHOro mporpesa?

62) B kakoe Bpemsi rojia IPOBOAUTCS KOHTPOJIb DJICKTPUUECKOTO CONPOTHBIICHUS H30JISILIUH
IUIACTMACCOBBIX 000JIOUEK ONTUYECKOro Kabdens?

63) KakoBa nmepron4HOCTh KOHTPOJIS 3a3eMilsitolero ycrpoiicrsa na HPIT u OPIIT?

64) Yem ompenensercs [JUIMHA y4acTKa pereHepanun?

65) Iloyemy B BBICOKOCKOPOCTHBIX cucTeMax mnepenaun (B > 34,368 MOut/c) npakTuiecku
UCKJIFOYAIOTCSI BO3MOKHOCTh HCHOJIB30BAHMS MHOTOMOJOBBIX CTYIEHYAThIX BOJIOKOHHBIX
CBETOBOJIOB?

66) [Ipy nomomM Kakoro oOOpPYIOBaHHS HU3MEpsieTCs BEIMYMHA 3aTyXaHWs Ha
CMOHTHPOBAHHOM YYacCTKe pereHepanuu?

67) B uem cocTout Mmexanu3m paspymenus OB?

68) Kakwue uzmepenus npoBojasTcs B mpoiiecce skciuryaraiuu BOJIC?

69) 3HaueHue IOMYCTUMOII MeXaHWYECKOil Harpy3ku Ha pactsokeHue it BOK Broporo
tumna’?

70) CeueHre MEIHOTO POBOJHUKA JUIs TIOAKIFOUYCHUS METAITHYECKOro Oponenokposa BOK
Ha KUII B nomemennn BBo1a kabeneii?

71) JlnvHA MOCTOSHHOM ONTHYECKOW KaOeIbHOM BCTABKH JOJKHA COCTABIISATH?

72) MuHMManbHas TEMIIEpaTypa pa3eIKu 1 MOHTaXa ONTHYECKOTro Kabems?

73) Kakue crocoObl u3MepeHus AUCepcuu Hanbosee ymo0Hb! s CTPOUTEIbHBIX inH OB?

74) TlepeuncinuTe OCHOBHBIC METOJBI ONPEICIICHHS PACCTOSHHS IO MECTa IMOBPEKICHUS
BOJIC?

75) KakumMu OCHOBHBIMH (haKTOpaMH OTPaHHYCH TUHAMHYCCKHI JMAna3oH ONTHYCCKUX
pedaexTomMeTpoB?

76) Bpewms na BoccTaHoBieHue quHuK niepeaaun BOJIC?

77) YeM HOIKHO 3aIHUIIATHCS MECTO CBAPKH ONMTHYECKUX BOJIOKOH?

78) Ilepeuncaure Bo3MOxHBIE crtocoOb! nmpokaaakud OKC B TenedoHHO# KaHATM3aIMN?

79) Kakue CyIecTBYIOT COCOOBI COSTHHEHUSI ONTUYECKUX BOJIOKOH?

80) Ilepeuncnure Bo3moxHbIe criocoObl mpokiaaku OKC B rpyHTe?

81) KakoBa JinHa yKJIaJKH ONTHYECKHX BOJIOKOH B KacceTe Myt MTOK?

82) Ha xakoM pacCTOSHMM OT HUXKHEH TOYKH IO/IBEIICHHOT0 Ka0ess 10 MOJ0THA MIOCCEHHOM
JIOpOrH, mepecedyeHuH MmocceiiHbix gopor aiast BOKB (BpemenHas ontuueckas kaOenbHas
BCTaBKa) yCTaHABIMBAETCs BO3AYIIHbIN nepexos?

83) B uem cocrost npuemMocaaroutbie ucnbitanus BOJIC?

84) Kaxwue Buibl pabOT BXOJSIT B 3KCIUTYaTaIllMOHHO — TeXHUUEecKoe oocmyxuBanue BOJIC?

85) Ilepuoanueckue BusyanbHbie ocMOTpbl BOKB, mpoBepKy KOMIUIEKTAllUH, W3MEPECHUSI
ONITUYECKUX MTapaMeTPOB €€ DIIEMEHTOB CIIEAYET IPOBOTUTH?

86) Kaxue napamerpsr BOJIC Bkirouarores B maciopt BOJIC?

87) K uemy npHBOIUT yBEIMUYCHUE YHCIOBOW arnepTyphl?

88) Kakoii pesxxuM pabOThI 0THOMOJIOBOT'O ONITHYECKOTO BOJIOKHA?

89) Kakoii THII ONTHYECKUX BOJOKOH UCIIOb3yeTCs B MarucTpaibHbix OK?

90) Yro Takoe AuaMeTp MOJOBOTO mois (TsiTHa)?

91) Ha kakoii AJIMHE BOJIHBI 3aTyXaHHE ONTHYECKAX BOJIOKOH UMEET HaUMEHbIIIee 3HaYCHUE?

92) Kaxoe rpaguenTHoe OB momy4nsio HanOoublIee pacipocTpaHeHHEe Ha TIPaKTHKE?

93) Ort yero 3aBHCHT pa3Mep (AraMeTp) MOJOBOTO TOJIS (IIATHA) B OJHOMOOBOM BOJIOKHE?

94) MOXHO I M3MEpATh 3aTyXaHWE B PabOYHMX BOJIOKHAX C TMOMOIIBIO pedIieKTOMETpa B
npouecce padotst BOJIC?

95) KakoBo Ha3HaueHUE MEPBUYHOTO MOKPBITHI OB?

96) KakoBo Ha3HaYeHHE BTOPUYHOTO MOKpBITHS OB?

97) MoXHO JIM paccMaTpuBaTh TOPEI BOJOKHA IPH HAIUYUM B HEM ONTHYECKOTO
W3ITyYEHHUs?



Tembl pedepaToB mo yueOHoIl mporpamme

OnTtuyeckue yCuIuTeNIu

[Tornomienue nazepHOro u3iydeHus armochepoit

JlokanbHbIE ONITUYECKUE CETU

ATTEHI0aTOpbI U JPYTUE NACCUBHBIE KOMIIOHEHTHI

Mertandeckre 3JIEMEHThHI B KOHCTPYKLUSAX ONTUYECKUX Kabenen
Brnusinue BHemHux ¢pakTopoB Ha MPOYHOCTH U mapameTpsl OK
ConuToHHBIN PEeKUM Nepeaadn

MarucrpajibHbl€ CETH CBSA3U

30HOBas CBA3b

BHyTpunpousBoicTBEHHas CBSA3b

Pa3bémbl 17151 MHOTOBOJIOKOHHBIX Kabenel. @UurypHble COeIMHUTENH
CrpoeHue m1aHapHbIX U ABYXCIIOMHBIX CBETOBO/IOB

Cetu HoBoro nokoieHust (NGN)

HanpasinisieMble BOJTHBI, BOJIHBI 000J0YKU U U3Ty4aeMbI€ BOJTHBI
OnTHueckue pa3BeTBUTENH

OnTuueckue GUIBTPHI

OnTtrueckue nepexyroyarenu

Onpenenenue Mecta u xapakrepa nospexaenuss BOJIC

Tunel, KOHCTPYKIIMK U XapaKTePUCTUKU BHYTPHOOBEKTOBBIX OK
Tunsl, KOHCTPYKIMH U XapaKTepUCTUKU criennaibHbix OK

Tunsl, KOHCTPYKIMH U XapaKTEPUCTUKU MOHTaxHbIX OK
TexHonOrUK N3roTOBICHMS ONTHYECKUX Kabesel CBs3H
CoenuHurenbHble My(PTHI TOPOACKUX U MEXIYTOPOAHBIX JIMHUH CBSI3U
Pednexromerpuueckue usmepenus B BOJIC

MeTtopl H3MEpEeHUs NOTEPh B ONTUYECKUX BOJIOKHAX

OnTHyeckue U30ISTOPbI

CoenuHuTEIbHBIE MY(PTHI TOPOJCKUX U MEKAYTOPOIHBIX JIMHUH CBSA3U
Oco0eHHOCTH CBAapKU OJJHOMOJOBBIX ONTHYECKUX BOJOKOH
CriocoObl yBeTM4eHUs MPOIYCKHON CIIOCOOHOCTH ONTUYECKHX BOJIOKOH
IloTepu B COBpEMEHHBIX ONTUYECKUX BOJIOKHAX

OrnTryeckue BOJIOKHA IS IIUPOKOTONIOCHOM nepenaun G.656
OnTtuueckue BoJOKHA i ceteit noctyna G.657

KonTpoJibHbIe pa6doThl 10 y4eOHON nporpamme

B mpouecce mOArOTOBKM U BBINOJHEHUS KOHTPOJIBHBIX paboT ¢opMupyorcs u
omenuBaroTcsi  Bce  Tpebyemble DIOC wu  OOIl  gns  wampaBnenuss  11.03.02
NHpoKoOMMyHUKAIIMOHHBIE TEXHOJIOTHH U cucteMbl cBsi3u: [1K-19, TTK-33.

Huxe npuBoanTCS MpUMeEp KOHTPOJIbHOM paboThI B BUJIE MPAKTHUECKUX 3aaHUH.

3agaua 1.

Beruucnure 3HaueHuwss uwucioBod amepTypsl NA W MakCMMalbHOTO yIiia BBOJAA
U3IY4YEeHUS B BOJOKHO Omax A CTYNEHYATOTO BOJIOKHA C MapaMeTpaMu a) Neepr = 1,483,
Nos = 1.479; 6) Neepn = 1,483, Nos = 1.460. Cnenaiite 00001IIaIOIIIE BHIBOIBI.

3agaua 2.

PaccunraiiTe = MakCUMalbHO  BO3MOXKHOE€ 3HAYEHHE OTHOCUTENBHOM  Pa3HOCTH
nokasarenei npenomiieHus Uit kBapuesoro OOB, ecnu quamerp cepALEBUHBI COCTaBIsAET §
MKM?

3amaua 3.



Omnpenenuthb, Ha CKOJIBKO U3MEHSATCS COOCTBEHHBIE TIOTEPH B ONITUYECKOM BOJIOKHE, €CITH
nepeavya CUTHAJIOB Oy/IeT OCYIIECTBISATLCS HE B TPETHEM, a B IEPBOM OKHE TIPO3PAYHOCTH.
[TapameTpsl onTudeckoro BookHa: nc = 1,480, d=0,01, tgs= 1072,

4.2 ®oH/I OLIEHOYHBIX CPEICTB /ISl MPOBeIeHUsI POMEKYTOUHOM aTTecTaAlluN

4.2.1 Bomnpocbl, BBIHOCHMBbIE HAa JK3aMeH MO0 JUCHUIUIHHE «OnTHYecKHe
HaNpaBJsilONIMe CpeAbl» JIsi HANpaBJeHUs TMOATrOTOBKHM: Hampasjienus 11.03.02
NHPOKOMMYHUKAITMOHHBIE TEXHOJOTHH U CHCTEMBbI CBSI3H

B nmpouecce moArotoBku u crayd dk3aMeHa (OPMHUPYIOTCS M OLIEHHUBAIOTCA BCE
tpedyembie ®I'OC u OOII mns nanpasienus 11.03.02 MHpokoMMyHUKAITHOHHBIE TEXHOJIOTHH U
cucteMsl cBsa3u komnereHun: 11K-19, T1IK-33.

1. VpaBuenus MakcBenia Ui JU3JIEKTPUUECKOM cpeibl. Perenue 11 H30TpOIHON Cpebl.
SIBieHMs Ha TpaHuULE pa3jiena ABYX Cpel.

OcHosuble xapakTepuctuku OB. Tunel OB. CoBpemMeHHbIE CBETOBOABI AJIsi CUCTEM CBSI3U.
Kputnueckue 1JIMHBI BOJIH U 4acToTa. AnepTypa ONTHYECKOro BosiokHa. [ToHsTHE MO/BI.
OHOMOIOBBII 1 MHOTOMOJIOBBIHN pekuM rnepenaun. OnpeneneHue 9ucia Mo,
3aryxaHue ONTHYECKUX curuainos B OB.

JlMcriepCHOHHBIE XapaKTEePUCTUKH ONITUYECKUX BOJIOKOH.

OnTnueckue kadenu, UX KOHCTPYKIIMU U XapaKTEPUCTUKH.

MapkupoBka ontrueckux kabeneii cBsizu. [loctpoenue cepaednnka kabes, 3alUTHbIC
000JI0YKH, 3aIIUTHBIE OPOHETIOKPOBBL, TUAPOPOOHBIE 3AMOTHATENN. MeTaluTndecKue
AJIEMEHTHI B KOHCTPYKIHUAX ONTHYECKOTO KaOels.

8. Tumbl, KOHCTPYKIIMH U XapaKTEPUCTHKH ONTHYECKUX KAOeIel CBS3H.
9. Pa3zpémHBIE cCOeNMHEHHS ONITUYECKUX BOJOKOH. [loTepn mpu coenHeHNH BOJIIOKOH.

10. Hepa3bEéMHbIE COETMHEHUS ONITUYECKUX BOJIOKOH. [loTepu npu coeAMHEHNH BOJIOKOH.
11. OnTuyeckue pa3BeTBUTEIN. ATTEHIOATOPHI.

12. Onrnyeckue uzonsaTopsl. Ontudeckne GuibTpbl. ONTHYECKHE TEPEKITIOYATEIH.

wn

No ok

4.2.2 IlpuMepsbl 3K3aMeHALMOHHBIX OMJ1eToB mo aucuuiinasl b1.B.07 Onrtuueckue
Hanpasisone cpeasl aas HarpasieHus 11.03.02 MHpoxoMMyHUKAIIMOHHbIE TEXHOJIOTHH H
CHCTEMBI CBS3U

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Tunbl, KOHCTPYKIIMH U XapaKTEPUCTUKU BHYTPHUOOBEKTOBBIX, CIIEUAIBHBIX U
MOHTQ)KHBIX ONTHYECKUX Kabemei.
2. 3aTyxaHHe ONTUYECKUX CUTHAIIOB B OB.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. Tunier OB 1 ero 0CHOBHBIE XapaKTEPUCTUKH.
2. OnTuyeckue Kabenu, UX KOHCTPYKIIMU M XapaKTEPUCTHKH.

5. IlepeyeHb OCHOBHOIi M JOMOJHUTEILHOW y4eOHOUW JHUTEPATypbl, HEOOXOAUMOI
JJISE OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHasi IMTEpaTypa:
1. UrnatoB, A.H. OnrosnekTpoHnka W HaHO(MOTOHMKA: y4ded. mocobue [DIeKTpOHHBINA

pecypc] — Onekrpon. gan. — CII6: Jlaws, 2017. — 596 c¢. — Pexum pocryma:
https://e.lanbook.com/book/95150



https://e.lanbook.com/book/95150

2. IloptHoB, Dayapx JIbBoBud. IIpuHIMIBI MOCTPOEHUS MEPBUYHBIX CETEH W ONTHYECKHE
kabenpHbIE JIMHUK CBs3M [Tekct] : yueOHOoe mocodue st ctyaeHToB By30B / O. JI. IlopTHOB. -
M. : Topstuas munus-Tenekom, 2009. - 544 c., [3] n. wn. - (YdeOHOE TOCOOME ISl BBICIIMX
y4eOHbIX 3aBeieHnid. CrieruanbHOCTh). - bubmmorp. : ¢. 538-540. - ISBN 9785991200714.

3. Annpees, B.A. Hampasnstonie cuctemsl 31ekTpocBsi3u. B 2-x tomax. Tom 1— Teopus
nepeaaud W BIAUSHUA [DNeKTpoHHBIH pecype] : yueb. / B.A. Anapees, D.J1. IloptHos, JI.H.
KouanoBckuil. — OnektpoH. naH. — Mocksa : ['opsiuag nunus-Tenekom, 2011. — 494 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/5112

4. Augpees, B.A. Hampasnsromue cucreMbl uIeKTpocBsizu. B 2-x Tomax. Tom 2 —
[IpoekTupoBaHue, CTPOUTEILCTBO U TEXHUUYECKAS IKCILTyaTanus [ DJIEeKTPOHHBIN pecypc] : yuel.
nocooue / B.A. Auapees, 3.J1. IloptHos, JI.H. KouanoBckuii. — DnekTpoH. naH. — Mocksa :
Iopstuast muaus-Tenexom, 2010. — 424 ¢. — Pexxkum pocryma: https://e.lanbook.com/book/5113

5.2 JlonosiHUTeILHAS JIUTEpaTypa:

1. CxusipoB O.K. Bonokonno-ontudeckue cucremsl cBsizu. — CII6.: Jlans. 2010, 272 C.

2. A. Mennes, T.®. Mop3se. CipaBOYHHUK MO CIEIUATU3UPOBAHHBIM ONTHYECKUM BOJIOKHAM
niep. ¢ anri. H. buprokosa; nox pen. K. A. IlectpenoBoii. M. 2012

3. HoprHoB, D.JI. OnTHueckue KaOeIu CBS3M, UX MOHTaX M H3MEpeHHs [DIeKTPOHHBIH
pecypc] : yueb. mocobue — DnekTpoH. n1aH. — Mocksa : ['opsiuas nunus-Tenekom, 2012, —
448 c. — Pexum nocryna: https://e.lanbook.com/book/5187

5.3. Illepuoauyeckue U3IaHUS:

1. XKypnan «®oton-3kcnpecc» /www.fotonexpress.ru /,
2. JKypnan «Lightwave Russian Edition» / www.lightwave-russia.com/,
3. XKypnan «BectHuk cBsi3m» /WWW.vestnik-sviazy.ru /.

6. Ilepeyenb pecypcoB  HH(POPMAINUOHHO-TEJEKOMMYHHKANMOHHOW  CeTH
«/HTepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TMCHMILINHBI (MOIYJIs1)

1. BBe,[[eHI/IC B TCXHUKY BOJIOKOHHO-OIITUYICCKHUX cerent
http://www.citforum.ru/nets/optic/opticl.shtml

2. OHTOBOJ’IOKOHHa}I TCXHOJIOTUA
http://astu.secna.ru/russian/students/personal/41nav/index.html

3. OHTI/I‘-ICCKEUI JINMHUA CBS3HU
http://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm

4. Encyclopedia of Fibre Optics (Quuukioneausi BOJIOKOHHOM ONITHKH)
http://www.its.bldrdoc.gov/fs-1037/dir-025/ 3720.htm

5. I/IH(I)OpMaI_II/IOHHaﬂ CcuUcTreMa <<EIII/IHOG OKHO JOCTyIla K O6pa3OBaTeJ'H:HBIM pecypcamm:
http://window.edu.ru/window

6. bubnaroreka 37eKTPOHHBIX Y4€OHHKOB:

http://www.book-ua.org/

7. AHHOTHPOBaHHBIN TeMaTHdecKuil kaTanor HTepHeT pecypcoB 1o (husmke:
http://www.college.ru/

8. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

9. KaTanor Hay4HBIX pECypCOB:
http://www.scintific.narod.ru/literature.htm

10. bonpinas HayyHas 6uOaMOTEKA:

http://www.sci-lib.com/

11. Jlexruu no dusuke ns BY308:



https://e.lanbook.com/book/5112
https://e.lanbook.com/book/5113
http://www.vestnik-sviazy.ru/
http://www.citforum.ru/nets/optic/optic1.shtml
http://astu.secna.ru/russian/students/personal/41nav/index.html
http://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm
http://www.its.bldrdoc.gov/fs-1037/dir-025/_3720.htm
http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/

http://physics-lectures.ru/

12. EcrecTBeHHO-HAY4YHBIM 00pa30BaTEIbHBIN TOPTAII:

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

13. YueGHo-o6pa3oBatenbHas pu3nko-maTeMaTuueckas oudauoreka caiita EqWorld:

http://eqworld.ipmnet.ru/ru/library/physics/

14. OGpasoBarenbHblii MPoekT Bapruna «®u3uka, XUMHUS, MareMaTHKa CTYISHTaM |
HIKOJTEHUKAM:

http://www.ph4s.ru/

15. Texanueckas OMOIMOTEKA:

http://techlibrary.ru/

7. Meroauyeckue yKa3aHHUSl /JIsi OOYYAIOIIMXCS IO OCBOEHHIO JWCHHIIMHBI
(Mmomyuis)

Ha camocrosiTenbHylo paboTy CTYAEHTOB MO JucuMIUIMHE «ONTHYECKUE HaIpaBIIAIOIINe
cpeab» orBoautcss 50% BpemMeHH OT oOIieH TPyJOoEMKOCTH AMCUUIUIMHBEL. CONpOBOXIEHHE
CaMOCTOSITENIbHOW PabOTHI CTYACHTOB MOXKET OBITh OPIraHU30BAaHO B CIEAYIOMHX (opMax:

—  COCTaBJICHME WHJIMBUIYAJIbHBIX IIJJAHOB CAMOCTOSTEIbHOM paboThl CTyIEHTa C
yKa3aHHEM TE€MbI M BHJOB 33JaHHi, (JOPM U CPOKOB MPEICTABICHUS PE3yIbTATOB, KPUTEPHEM
OLICHKH CAMOCTOATEIbHON padOThI;

—  KOHCYJbTalMU (MHAMBUAYAJIbHBIE M TPYIIOBBIE), B TOM YHUCIE C NPUMEHEHUEM
JTVICTaHIIMOHHOHN Cpe/ibl 00ydeHus;

—  IIPOMEXYTOUYHBIM KOHTPOJb XOJa BBIIOJHEHWS 3aJaHUN CTPOMTCS Ha OCHOBE
KOHTPOJIbHBIX PA0OT, MPOBOAUMBIX IOCIIE U3yYEHHSI OCHOBHBIX TEM.

Tunosble 3aaHus 11 CAMOCTOSATENbHOI padoThl CTY€HTOB

Kozn- ®dopma mpen- Cpoxu
Ne . BBIIIOJI-
TeMbL Tema nnm 3aganue Texymen padoTsl BO CTaBJICHUS S
4acoB pE3yJIBTaTOB
(Henmenn)

1. | OcHOBBI TEOPUH PIEKTPOMATHUTHOTO TTOJIS. 8 Y CTHBII OTBET. 1

OJNEKTPOMArHUTHOE T10JIE: OCHOBHBIE CBEICHMUS TexcToBbIi

n omnpeneneHus. Pemenue Uil HM30TPONHON JIOKYMEHT.

cpenbl. CkalasipHOE BOJIHOBOE  YpaBHEHHE. Pecepar.

BekTopHoe BOMHOBOE ypaBHEHHE. Pemenue

CKaJIIPHOTO  BOJHOBOTO  YpaBHEHUS UL

IUIOCKOW BOJIHBIL. [lapaMeTpsl pacripocTpaneHust

BOJIHBL. fIBIICHMS Ha TpaHULE pazlena IBYX

Cpen.
2. | 3aryxaHue B maccuBHbIX KomnoHeHTax OJIC. 8 VY CTHBIN OTBET. 1

OcHOBHBIE MOHSTHS 0 HCTOYHUKAX TekcToBbIf

u3nydeHus W (QoronpueMHuKax. Bpox JIOKYMEHT.

U3JIy4eHUsT B ONTUYECKHE  BOJIOKHA. Pedepar.

[lepexonpl MeX1y UCTOUHUKOM U BOJOKHOM.

[lepenadya MOIIHOCTH MEXIY HU3Iy4arolled U

IPUEMHON MOBEPXHOCTAMHU. D((HEKTUBHOCTH

BBOJIA.
3. | ucnepcuoHHbIe XapaKTepUCTUKU 8 VY CTHBIN OTBET. 1

ONTHUYECKUX BOJOKOH. YIIMPEHUS UMITYJILCOB TekcToBbIf

B ONTUYECKUX BOJIOKHAX. Buubl nucnepcuil. JIOKYMEHT.

[TpuunnbI BO3HUKHOBEHHSI  JUCIIEPCHUU. Pedepar.

MopoBasi u xpoMaruyeckas (4acTOTHast) AKC-



http://physics-lectures.ru/
http://www.en.edu.ru/catalogue/
http://eqworld.ipmnet.ru/ru/library/physics/
http://www.ph4s.ru/
http://techlibrary.ru/

nepcusl. MarepuanbHas, BOJIHOBOJIHAS
(BHYTpUMOJI0Basi), NpOo(UIbHAS JUCIIEPCHUS.
[Tonsipu3aninoHHas MOJIOBasi IUCHEPCHsl.




Pexomenayemblii rpapuk caMoCTOSITEIbHOM PadoThI CTYJIEHTOB B 5-M cemMecTpe 1o JucuMILInHe «OnTrHyecKkre HANpaBJsolye cpeabh)

No [TpumepHbIii Cpoku
/i OOJKET BBIIOJIHEHUS Popra
HaumeHoBaHume ConeprxaHue caMOCTOSITEIbHOM BPEMEHM Ha 3aJaHus OT%TI;IOCTH ®dopma
aszjena a00TBI BBIIOJHEHHE | (HOME eOHoll KOHTPOJIS
p p ( p ¥4 I10 3aJaHHUIO ™
yd. 4ac. HEJEIIN
(CPC) ceMecTpa)
1 CoBpemeHHast [TpopaboTka yueOHOTO
(TEeopeTHYECKOTo MaTepuaa) TTHCbMCEHHAA
OnTHYCCKAs CBA3b 8 8 7,911,16 T/3auer pabora
MOJATOTOBKA K TEKYIICH U 9
. YCTHBIH OIpOC
MIPOMEKYTOYHOH aTTeCTaIluu
IToaroroBka K mpakTHYECKUM .
A P 8 6,8,10 113 YCTHBIA OIIPOC
3aHATUAM
2 [Toctpoenue ceteit [TpopaboTka yueOHOTO
(TEOpETUYECKOTO MaTepHraa) TTHCLMEHHAA
CBASH p pH 9 11,14,16 T/3auer pa6ora
MOJITOTOBKA K TEKYIICH 1 o
. YCTHBIH OIpoC
MIPOMEXKYTOUHOI aTTecTaluu
IToaroroBka K mMpakTUYECKUM .
a P 8 13 113 YCTHBIH OIIPOC
3aHATUAM
3 OcHOBBI [IpopaboTka yue6HOTO YCTHBIA OIIPOC
ANEKTPOAUHAMUKH (TeopeTnyecKkoro MaTepHana)
N 8,9 5,6,12 113
OHC MOJrOTOBKA K TEKYIIEH 1
MIPOMEXKYTOUYHOM aTTecTaluu
IToaroroBka K IpaKTHYECKUM CTHBIN OIIPOC
a P 8 5,6,12 13 Y p
3aHATUAM
Hroro 49,8




PexomenayeMbliii rpadpuk caMoCTOSITEILHOM Pa0d0ThI CTYIEHTOB B 6-M ceMecTpe 10 AUCHUIINHE «ONTHYeCKHe HANIPABJISIOIIME CPelbDy

No [IpumepHsbIii Cpoku
®opmMma
n/ OrOJIKET BBITOJIHEHUS
OTYETHOCT
i Haumenosanue . BpPEMEHH Ha 3a/laHus dopma
CopepxaHue caMOCTOSATEIHbHOU PabOTHI . u
pazzuena BEITIOJTHEHUE | (HOMep yueOHOMH o KOHTPOJISI
yd. yac. HeJenu
3aJIJaHUIO0
(CPC) cemMecTpa)
1 | OcHoBBI .
[TpopaboTka y4eOHOro (TEOpPETUIECKOTO YCTHBIN
AIEKTPOIUHAMHUKHU MaTepuara) 2 1,15 3auer OIIDOC
OHC 3 P
2 [TpopaboTka y4eOHOTo (TEOpPETUIECKOTO CTHBIN
pop ya (reop 2 2,15 JIP/3auer Y
MaTepuaia) OTIpocC
OcHOBBI TEOpHH MOJITOTOBKU K BBITIOJTHEHHUIO 9 19 P MIPAKTUIECK
OHCII 1mabopaTopHbIX paboT ’ o€ 3a1aHNe
odopmiieHre 0TYETA 10 JTA0OPATOPHBIM 5 23 TP YCTHBIN
paboTam ¥ MOATOTOBKA K MX 3alUTE ’ OTIpocC
3 [IpopaboTka yueOHOTO (TEOPETHIECKOTO CTHBII
Pop yi (teop 2 45 JP/saser |
MaTepuaia) onpoc
KoncTpykiuu u
MOJATOTOBKU K BBITTOTTHEHHUIO MPAKTUIECK
XapaKTePUCTHKU 2 5,6 JIP
OHCII 71a00paTOPHBIX pabOT o€ 3a/1aHNe
odopmiieHre 0TYETa 1Mo TadOPaTOPHBIM 9 6711 P YCTHBIN
paboTam M MOATrOTOBKA K MX 3alUTe v oIpoc
4 [TpopaboTka yueOHOro (TeOpEeTUYECKOTOo CTHBIN
pop yd (teop 2 7,10 MPjsaser | Y
MaTepuaia) oIpoc
MOJATOTOBKU K BBITIOTHEHHUIO 9 1213 P MPAKTUIECK
Crpoutenscteo OHCII 71a00paTOPHBIX pabOT ’ o€ 3a/1aHNe
odopmiieHre 0TYETa MO Ta00PATOPHBIM .
YCTHBIN
paboTaM U MOATOTOBKA K MX 3aIIHUTE 2 14,15 JIP
orpoc
Hroro 20




8. IlepeueHb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBIEHUH
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 llepeyenb HEOOXOAMMOI0 IPOrPAMMHOIO o0ecreYeHust

1. Onepanmonnas cucrema MS Windows.

2. Nurerpuposannoe opucHoe npuinokenne MS Office.

3. [IporpamMHOe 0OeCIICUCHUE ISl OPTaHU3AIMHI YIIPABIIEMOTO KOJUICKTUBHOTO U
6e3omacHoro joctymna B IHTEpHeT.

8.2 IlepeuyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouHo-nipaBoBas cuctema «Koncynprant [lmroc»:
http://www.consultant.ru

2. DnextponHas bubimoreynas cucrema eLIBRARY .RU:
http://www.elibrary.ru

3. Uudopmanmonnas cuctema «EanHoe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

4. PyOpuKOH — KpynHEeHIIni sHIUKIoONeAnYecKuil pecype UuTepHera:
http://www.rubricon.com/

5. AHHOTHPOBaHHBIN TeMaTu4eckuii kaTanor HTepHeT pecypcoB no (usmuke:
http://www.college.ru/

6. Karasior Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

7. bonbias HaydHas OubInoTEKA:

http://www.sci-lib.com/

8. EcTecTBeHHO-Hay4HbII 00pa3oBaTeNbHbIN MOPTAT:
http://www.en.edu.ru/catalogue/

9. TexHn4eckass OMOIMOTEKA:

http://techlibrary.ru/

10. ®uszndeckas SHIUKIOIEIUS

http://www.femto.com.ua/articles/

11. Akapemuk — CaoBapH U SHUUKIONEIUN HA AKaJIEMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuaibHo-TexHHMYecKasi 0a3a, HeoOXoguMasi [Jisl  OCYIIEeCTBJIEHHS
00pa3oBaTe/ILHOIO MPoLecca MO JMCUUILIHHE (MOTYJII0)

Peanmzamust  Ilpoduns mnpeamonaraeT HaIWYMe MHHUMAIBHO HEOOXOAMMOTO s
peanu3anuu 0akaJaBpCKOW MPOTpaMMBbI TIEPEYHST MaTePUATHHO-TEXHUYECKOTO 00ECTICUCHHUS :

e JICKIMOHHBIE aynauTOpuu (0OOPYIOBAHHBIE BUICONMPOCKIIMOHHBIM O00OpYAOBaHUEM LIS
Mpe3eHTAIN, CPEICTBAMU 3BYKOBOCIIPOU3BEACHMSI, SKPAaHOM, U UMEIOIINEe BbIXoa B IHTepHeT),

® KOMIBIOTEPHBIEC KJIACCHI JJIsI TPOBEAECHUS TECTUPOBAHUS.

[Ipy wCcTHONB30BaHUM  SIEKTPOHHBIX M3JAHUW By3 JIOJDKEH O0OECTIeUHMTh KaKJI0TO
oOyJaromierocss BO BpeMsi CaMOCTOSTEIbHON MOATOTOBKH PabOYMM MECTOM B KOMITBIOTEPHOM
KJ1acce ¢ BbIXOZ0M B IHTEpHET B COOTBETCTBUH C 00bEMOM U3yYaeMbIX JTUCLHUILIMH.
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http://www.elibrary.ru/
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MarepuanbHO-TEXHUYECKOE 00€CTICYCHNE T CIIUTUTMHBI

No Bun pa6or
(Moynsl) M OCHAILIEHHOCTh
1. | JlekuuonHuble 3aHaTUs | JIeKIMOHHAs ayIUTOPHs, OCHAIEHHAs MPE3eHTAIIMOHHON
TEXHUKOW (IIPOEKTOpP, DKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIIUM MporpamMmmMHbiM obOecrieuenrem (I10)
Ui BocmpousBeneHus (¢aiioB ¢opmara Jpg u - avi.
JocTtatounsiM KoJandecTBOM nocamaoddbix MecT: Ne 315C.
2. [IpakTyeckue AyauTopus OCHAIIEHHAas: MEJOBBIMH WM MapKEePHBIMU
3aHATHUS JIOCKaMH, MPE3eHTAllMOHHON TEXHUKOU (MPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IMPOTPaAMMHBIM
obecneuenuem (I1O) mns  BocmpousBenenus  (aitioB
dopmaTa jpg, 10CTATOYHBIM KOJHMUECTBOM TOCAJOUYHBIX MECT
co cronamu:Ne315C
3. JlaGopaTopHbie JlaGopaTopusi, YKOMIUJIEKTOBaHHAs CHEIHATM3UPOBAHHOM
3aHATUA MeOeIbI0 U TEXHUYECKUMU cpeficTBaMu 00ydeHus. No325C
5. ['pynmioBsie [Tomemenre ¢ AOCTATOYHBIM KOJMYECTBOM TOCAJTOYHBIX
(MHAMBUAYATbHBIC) MECT U MEJIOBOM MM MapkepHou fockoit: Ne315C
KOHCYJIbTAIINHU
6. [TpomexxyTouHas [Tomemnienre ¢ TOCTATOYHBIM KOJMYECTBOM IIOCAOYHBIX
aTTecTanus mecT: Ne315C
7. CamocrosiTenbHas KabGuner pans camocTosiTenbHONM pabOThl, OCHAIICHHBIN
pabota KOMIBIOTEPHON TEXHUKON ¢ BO3MOKHOCTBIO MOJIKIFOYEHHUS K

cetu «VHTepHET», MPOrpaMMOi SKPAHHOIO YBEIUYEHUS U
00ECTICYeHHBIH TOCTYIIOM B JIEKTPOHHYIO HH()OPMAIIOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcureta Ne208C




