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1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI OnrukodnexkTpoHHbie yCTPoicTBA

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
JlaGopaTopHbIe 3aHATHS
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus Jomamnss paborta ]

2. IVIAHUPYEMBIE PE3VJIBTATbI OBYYEHUA MHAUKATOPBI) 11O
JAUCHUIIVIMHE MOAYJISA Onmuko3iekTpoHHbIe YyCTPOHCTBA

WNuaukaTtop — 3T0 mpW3HAK / CUTHAN/ MapKep, KOTOPBIM TOKa3bIBaeT, HA KaKOM YPOBHE
00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl 00YICHHUS M MX MTPEABSIBICHUE JODKHO TOITBEPAUTH
(hakT OCBOCHHS MPEAMETHOTO COACPIKAHUS TaHHOW MTHUCHIUILIMHBI, yKa3aHHOTo B Tabn. 1.3 PIIM-
PII.

Tabnuma 1

Koa u HauMeHOBaHMe

l'I.HaHMpyeMme pe3yJbTaThbl

KoHTpOo/IbHO-0LIEeHOYHBbIE
cpeacTBa /1Jisl OLeHUBAHUS

CXEMBI U IICYATHBIC
ILJ1aThI
PaguO3JIEKTPOHHBIX
YCTPOWMCTB ¢
HNCITIOJIb30BAHUEM
CPEICTB
KOMIIBIOTCPHOT'O
IIPOEKTUPOBAHMSI

OCHOBHBIC TTapaMeTPhI
I1-1 - BeImoaHATh aHAIHU3
TOTOBBIX U3BECTHBIX TEXHUYECKHUX
penieHuii u popMupoBaTH HAOOP
BO3MOKHBIX CIIOCOOOB
pean3anuu IEKTPOHHOTO
YCTPOWCTBA

V-1 - Beibupath 21€KTpOHHBIE
KOMITOHEHTBI 1 MaT€pUaJIbI C
y4ETOM 0COOCHHOCTEMN pabOThI
3JIEKTPOHHOTO yCTPOMCTBA

KOMITETeHIIMHU o0y4eHHs1 (HHIMKATOPHI) AOCTHIKEHHUSA pe3yabTara
o0y4eHHUsI MO AMCUMILIMHE
1 2 3
[1K-2 -Cniocoben 3-1 - 3n0kuTh OCHOBHBIC BUABI | JlomamiHsst paboTa
pa3pabaTbiBaTh KOMIIOHEHTOB 3JIEKTPOHHOHN JlabGopaTopHble 3aHATUS
ICKTPUYECKUE TE€XHUKH, UX MPUHIUIBI padoThl, | Jlekuuu
NPHUHIUIHAIBHEIE BAPUAHTHI IPUMEHEHUS U DK3aMeH

3. IPOLEAYPHI KOHTPO.JISI U OLIEHUBAHUSI PE3YJIbTATOB OBYUEHMS B
PAMKAX TEKYHIEM M TIPOMEXYTOYHOM ATTECTAIIUM 11O




JTUCHUILIMHE MOJIYJISI B
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKyuie 1 NPOMEKYTOYHON ATTECTANMH 110 JUCHHUILIUHE

BAJBHO-PEMTUHI OBOM

CUCTEME

1. Jleknum: KO3(1)(1)I/IIIHCHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHATHI

- 0.5
Texkymas arrecTanus Ha JEeKIMUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJeJIs
domawinss paboma 7,9 100

BecoBoii K03()(pUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYIeil aTTecTauuu 1o Jekuusam — .5

HpOMe)KyTO‘-IHaH aTTeCTalmd 10 JEeKIUAM — OK3aMEH

BecoBoii KOI)(l)q)]/IIII/IeHT SHAYUMOCTH pE3yJIbTaTOB l'[pOMC)KyTO‘-lHOifI aTTeCTAllMi 10 JEKIUAM

-0.5

2. [IpakTHYecKue/ceMUHAPCKHE 3aHATHS: KOYQPHUIHEHT 3HAYHUMOCTH COBOKYIHBIX
Pe3yJabTATOB MPAKTHYECKUX/CEMUHAPCKUX 3aHATHI — He 1pPeiycMOTPeHo

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX
3aHATHAX

Cpoxu —

cemecTp,
yueOHast
Heaes

Makcumajinb
Hafl OLlEHKA
B 0aji1ax

BecoBoii KOZ)(l)(l)I/IIII/IeHT SHAYUMOCTH peE3yJIbTaToB TeKyIIIeﬁ arrecranmu 1o

I[paKTH'leCKHM/CeMHHapCKHM SAHATHAM— HE NPEeIYCMOTPEHO

HpOMe)KyTO‘{Haﬂ arrecranusd 1mo HpaKTH'leCKHM/CeMI/IHapCKI/IM 3aHATHAM—HET

BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJAbTATOB MPOMEKYTOUYHOM ATTECTAIUM 110

HpaKTI/I‘lECKI/IM/ceMHHapCKI/IM 3AHATHUAM— HE IPEAyCMOTPEeHo

3. JIaGopaTopHbIe 3aHATHSA: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

JIa0OpPATOPHBIX 3aHATHH —(.5

Texkymas arrectauus Ha J1a00PATOPHBIX 3AHATHSX Cpokn — | Makcumainb
cemecrp, Hasl OLIEHKA
yueOHas B 0as1ax

Heeas

BbINOJIHEHUE 1AD0PAMOPHBIX PAOOM U 3aWUMa OMYenmos 7,10 100

BecoBoii k03¢ (puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYyIel aATTeCTAUNH 110 JIa00PATOPHBIM

3aHATHAM -1

IIpomexyTouHas aTTecTALMA 10 JJAOOPATOPHBIM 3aHATHAM —HET

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN ATTECTALMHU 110

JIA0OPATOPHBIM 3aHATHSAM — He 1PelyCMOTPEHO

4. OnjaaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aHATHIH

—He NPeyCMOTPEHO

Telcymaﬂ aTTrecTanus Ha OHJIAHH-3aHATHSIX

Cpoku —

cemecTp,
yueOHas
HeJeJIst

MakcumaJib
HAs OLICHKA
B 0aJL1ax

BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-

3aHATUSIM -He 11Pe/IyCMOTPEeHO

I[IpomeskyTOYHAS aTTECTALMS 110 OHJIAWH-3AHATHAM —HET

BecoBoii kK03(p(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-

S3AHATHAM — HE IPEeayCMOTpPeHo




3.2. Ilpouenypsbl TeKyliei U NPOMEeKYTOUHON ATTECTAMM KYPCOBOii pad0oThl/IPOeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBOi Cpoku — cemectp, | MakcumanbHast
yuyeOHasi HeJleJisl | OLlEeHKA B 0ajliax

padoThI/poeKTa

BecoBoii k03 (punueHT TEeKyeH aTTeCTAIMU BHINOJHEHUSI KYPCOBO padoThl/mMpoeKkTa—

BecoBoii k03¢ GUIHEHT NPOMEKYTOYHON ATTECTALMH BbINOJHEHUS KYPCOBOH
padoThI/MPOEKTA— 3aIUUTHI —

4. KPUTEPUU U YPOBHU OLIEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JAUCHUIVIMHE MOAYJIA

4.1. B pamkax BPC npumMeHstoTCsS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTepUH (IPU3HAKH)
OLICHMBAHUS JOCTHKEHUM CTYJEHTOB IO JUCIUIUIMHE MOAYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLIGHOYHBIX MEpOINpPUATUI Ha COOTBETCTBME YyKa3aHHbIM B Tabn.l pesynbratam oO0ydeHus

(MHAMKATOpaM).

Taonuua 4

Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYAIOIINXCH

PesyabTaTsl Kpurtepun oneHnBaHusi yueOHbIX JOCTH:KeHHUI, 00y4aromuxcs Ha

00y4eHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPAM

3HaHUs CTyeHT 1eMOHCTpUPYET 3HAHUs ¥ IOHUMaHUe B 00J1aCTH U3YUYEeHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOAUMBIE I MPOAOIKEHUS
oOy4eHUsT W/WIW BBIIOJHEHUS TPYIOBBIX (YHKUUNH U JEeHUCTBUH,
CBSI3aHHBIX C NPO(ECCUOHATBHOM I TETbHOCTBIO.

Ymenus CTyneHT MOXKET MPUMEHSATh CBOM 3HAHUS M TIOHMMaHue B KOHTEKCTaXx,

IPEJCTaBICHHBIX B OLICHOYHBIX 3aJaHUSX, JEMOHCTPUPYET OCBOEHHUE
YMEHHM Ha ypOBHE YKa3aHHBIX HHAWKATOPOB U HEOOXOJUMBIX JIst
HPOJOJDKEHUsT OOY4YEeHHUs! W/WIM BBIOJHEHHUS TPYIOBBIX (YHKUUH U
JeMCTBHM, CBSI3aHHBIX C MPOdecCHOHATbHOM 1eTENbHOCTHIO.

OubIT /BiIageHUE

CTyneHT AEMOHCTPHPYET ONBIT B O0OJAaCTH M3Y4YEeHUS Ha YPOBHE
yKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AEeMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIHTATOB
00y4YeHHs Ha YPOBHE 3aIITaHUPOBAHHBIX HHIHKATOPOB.

CtymeHT CcnocoOeH BBIHOCHTH CYXKICHHS, [IelaTh OICHKH U
(hopmyIHpOBaTh BBIBOIBI B 00JIACTH U3YUYCHUSI.

CTyAeHT MOXKET cOO0IIaTh MPETOAABATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHKE U YMEHHS B 00JIACTH U3Y4CHHUSI.

4.2 JInst olleHUBaHUS YPOBHS BBIIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUIUIMHE MOJYJI) HCIOJb3yeTCs
yHHMBEpcalibHasl mKasna (Tadi. 5).

Tabmua 5

Ixaja oeHUBAHUA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHEH T0CTHKEHUS Pe3YJIbTATOB 00yueHNsl (MHANKATOPOB)

Ne | Coaep:xaHue YpOBHA | HIkana oneHnBanus




n/n BBINOJIHEHHS] KPUTEPHUS Tpaauuunonnas KauecTBeHHasn
OlleHMBAHNS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o0y4eHHs Ka yPOBHHA
(BBINOJTHEHHOE OIEHOYHOE
3aJaHue)
1. Pe3ynbrarel o0ydeHmst OTnau4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) JOCTUTHYTHI B (80-100 6amnoB)
ITOJIHOM 00BeEMeE, 3aMeYaHHi HET
2. PesynbTarel o0yueHus Xoporto Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEUYaHMSI,
KOTOpBIE HE TPEOYIOT
00513aTeITLHOTO YCTPaHEHUS
3. PesynbTatsl o0yueHus Y 10BIIETBOPUTEIIBHO [Toporoserii (IT)
(MHIMKATOPbI) JOCTUTHYTHI HE B (40-59 6annos)
MOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBocHHE Pe3yJIbTaTOB 00yUCHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET HHJIUKATOPAM, HO 3a4TEHO (H)
MMEIOTCS CYIIECTBEHHBIC OMMOKU U | (MeHee 40 6aymioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa
5. PesynbraT 00y4eHus HE JOCTUTHYT, HemocratouHo CBUIETENHCTB Her pe3ynbrara
3aJlaHUE HE BBITIOTHEHO JUTSI OLICHUBAHUS
5. COJEPXAHHME KOHTPOJIbHO-OIIEHOYHbBIX MEPONPUATUHN IIO
JAUCHUITJIMHE MOJAYJIsd

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH IO AWCHMILIMHE
MOYJIfl

5.1.1. Jlekuumn

CaMocTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfelaM JeKIUui B
COOTBETCTBUHU C cojfiepkaHreM auciuruiiabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHble 3aHATHS

[IpumepHBbIi IEpeyYeHb TeEM

1. L’i'}l\’leClll/lﬂ 3aTyXaHUA B OIITUYCCKOM Kabeie MCTOJOM BHOCHUMBLIX ITIOTCPb

2. I—[CDC,TJLIH JAaHHBIX I10 BOJIOKOHHO-OIITHYCCKOMY Ka0eIro MCXKAY OIITUYCCKUMU MOAYJIAAMU

2

3. Uccnenoranue peduexrorpamm BOJIC

LMS-mmardopma — HE TIperycCMOTpeHa

5.2. OnucaHue BHeayAUTOPHBLIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHIA M CPeACTB
TeKYILIero KOHTPOJIA M0 AMCUMILIHHE MOTYJIS

PaznoypoBHeBoe (nuddhepeHImpoBaHHOE) 00yUCHHE.

ba3soBbIi

5.2.1. lomamuss padora

[IpumepHBI IepeyeHb TeM




1. Pacuer nokanbHo# cetn 10 Mo6ut/c Ha 6a3ze BOJIC

2. Pacuet maructpansaoit BOJIC 100 Mourt/c

3. Pacuer maructpansaoit BOJIC 622 M6wut/c

4. Pacuet maructpanbHoii BOJIC ¢ BOIIHOBBIM MyJIBTUIIIIEKCUPOBAHUEM

5. Pacuetr AOJIC 10 M0ut/c

6. Pacuer AOJIC 100 M6urt/c

7. Pacuer AOJIC 1000 Mowut/c

[TpumepHsbie 3a1anus

[IpoexTupyercs 1uHUS aTMOCc(hEepHOI ONTUUYECKON CBS3U IS MEepelaul CUTHAJIOB CUCTEMBbI
Ethernet IEEE 802.3u mexny craniusmu A, b u B. Cranuuu A u b, b u B Haxonsarcs B
npenenax npsMol BUAUMOCTH. PaccTosiHie MeXy CTaHIMSIMU 3a/1aHO BAPUAHTOM.
O6opynoBaHue Ha JIMHUU JTOJDKHO 00ECIIeYrBaTh JOCTYITHOCTh KaHalla CBsI3u HE MeHee 99% B
ro1. B pacniopsbxkeHnn pa3paboTUMKOB UMEIOTCSI KOMITJIEKTBI ONTHYECKOr0 000py10BaHuUs
mozeneit BOKC-100M-TCx.

3aganue:

1. BeiOpate 060pyA0BaHuE Ul yCTAHOBKH HA JINHUM CBS3H.

2. HapucoBaTh cxemy JIMHUM CBS3M C YKa3aHUEM THIIA U MTOJIOKEHHs 000py10BaHHs Ha
JMHUY.

[IpoexkTupyercs TMHMS ONTHYECKOM CBS3M Ha AJIMHE BOJHBI 850 HM JUIsl Iepeauu CUTHAJIOB
cucremsl Ethernet IEEE 802.3, coenunsromas yctpoiictBa A u B u copepikarias kabenu 1Byx
THUIIOB.

» Ka6enr OK1 npoussoactea HIT Dnexrponporoa mmuHOM 1600 M ¢ nuameTpom
CBETOBEYIIEH cepAlleBUHBI S0 MKM U 4MCII0BO# aneptypoit 0,2;

» Kabenr OK2 npounsBoactBa CeBkadenb-onTuK 1auHON 600 M ¢ TuaMeTpoM CBETOBEAYIIEH
cepaueBuHbl 62,5 MKM M uncioBoil aneprypoi 0,275.

[Monkmouenue kabdenst OK1 k ycrpolicTBY A nmpousBoauTcs KOHHEKTOpoM Ttuna ST,
nojkirouenue kadens OK2 k ycrpoiictBy B mponsBoautcst konHekropoM trmna SC.
TexHuueckue XxapakTepUCTHKH yCTpoicTB A 1 B 3amanbl Bapuantom. Kabenu coenuHsIOTCS
nrHypoM ¢ BosiokHOM 50/125 u pazeeMamu ST Ha MPOMEKYTOYHOM ONTHYECKOM Kpocce. Kpome
TOro, Kabesb npou3BoacTBa CeBKabeb-ONTHK UMEET OJIUH CIIABHOM CPOCTOK, U3TOTOBJICHHBII
C TIOMOIIIBIO MOJTyaBTOMAaTUYECKOT0 CBApOYHOTI0 anmapara, a kadenb npousBojactsa HIT
DJEeKTPONPOBOJI OJIUH pa3 CPAILEH C MOMOIIBIO MEXaHUYECKOTro CIUIaiica.

3amaunue:

1. Onpenenuts NOTEPU B ONTHUECKOM TPAKTE.

2. ITocTpouts rpaduK U3MEHEHUSI MOIIIHOCTH BOJIb TpakTa (0T A —> B u ot B—> A).

3. PaccunrtaTh noJjiocy nponycKaHHsi ONTHYECKOIO TPAKTA.

4. CnenaTh BBIBOJ - YIOBJIETBOPSIOT JIM MPEATIORKEHHOE 000pyI0OBaHNE M KOH(PUTYpAITUs
BOJIC tpeboBanusim crannapra Ethernet. Ecinu HeT, TO IpeiIoKUTh BO3MOYKHOE PEILICHUE.

5. Ecniu y1oBieTBOpSIET, TO ONPEEINTh MAaKCUMAIbHO BO3MOKHYIO JJIMHY ONTHYECKOTO
cermeHTta Ha OK2.

[TpoexTupyercs nymniaeKcHas JMHUS ONTUYECKOM CBA3M I epeaayl CUTHAJIOB CO CKOPOCTh
622 M6ut/c (STM-4) ot ctanumu A fo ctaniuu b, npotsbxkeHHOCTHIO 288 KM. MHTEpdeiic
OINITUYECKOT0 000pYy10BaHMS UCIIOIb3YET KOJUPOBKY, COOTBETCTBYIOILYIO YACTOTE MOIYJISALIUHN =
778 MI'n. Pabouast yinna BoHbl X = 1550 HM. UyBCTBUTENBHOCTS IPUEMHOTO 000pY10BaHUU
Ha ctaHiuAx A u b munyc 28 nbm. AkTuBHOE 000pYI0BaHHE MOXKHO Pa3MECTUTh Ha
IIPOMEKYTOUHBIX cTaHIMsX B, I u [, pacniosokeHne KOTOpPBIX 3a1aHO BapUaHTOM. B



pacnopsbkeHnH pa3zpaboTunkoB umerorcest maructpanbaeie OY1, OY2 u OY3 ¢ mapamerpamu,
3aJlaHHBIMHA BapUAHTOM; OYCTEPHI C BBIXOJHOU MOIIHOCTHIO (PBBIX) 0,1 BT; 0,5 BT; 1 BT; 2 BT;
passbie Tunbl ontuueckux kadeneit MMF, SF, DSF, NZDSF+, NZDSF co cTtpouTtensHoit
uiHOM 10 KM Mo BapraHTaM; CBapOYHBIN anmnapar, odecneurnBaromui norepu npu ceapke OK;
MIPOMEXYTOYHbIE CTAHIIUU 110 BapHAHTaM.

3agaHue - BBIMOJIHUTH 3CKU3HBIN TpoekT BOJIC npu yciioBUM UCTIOIB30BaHUS TOJIBKO OJTHOTO
TUIIA ONITHYECKUX Kalenel u3 Habopa MpeyioKeHHBIX, B T.4.:

1. OnpenenuTs MOJHbIE MOTEPU B ONTUYECKOM TpaKTe (MOTEpU HA OJJUH KOHHEKTOP MPUHSATH
0,25 nb);

2. Onpenenutsb TpeOOBaHUS K MIUpUHE criekTpa uznydarenst [IpOM, ucxons usz Tpedyemoit
HIMPOKOIOJIOCHOCTH IIPH yCJIOBUU Ucnoiab30BaHus Ha BOJIC TONbKO ONTHYECKUX YCUIIUTENEH;

3. BeiOpaTh THII, KOJIMYECTBO U PA3MEILIEHNUE HA JIMHUU ONTUYECKUX YCUIINTENEH;

4. HapucoBatb cxeMmy JIMHUU CBS3H C YKa3aHUEM THIIA U MOJIOKEHUS YCUIIUTENIeN Ha JINHUY;

5. I[locTpouts rpaduk U3MEHEHU MOIITHOCTH B/IOJIbL TpakTa (0T A —> B uor B—> A).

[IpoekTupyercs aymiekcHas JuHus cBsizu Ha ocHoBe BOJIC mexnay ropomamu ct. [lepms -
cT. Kuzen obueit npotsokeHHOCThIO 163 kM. JIMHMS TomkHA 0OecrnieuynBaTh nepeaady noToka
ypoBHsi STM-16 (2488 M6wut/c, yacrota momyisiuu 3110 MI').

Jlis peanu3anuy TMHUMA CBS3H MOXKET OBITh BBIETIEHO TOJIBKO OJTHO BOJIOKHO B
nposioskeHHOM paHee komnanueit TTK-Ypan onnomonoBom kabene SF §,3/125. ITostomy
HCIIOJIB3YIOTCS ITACCUBHBIEC YCTPONCTBA CIIEKTPAIBHOIO yIUIOTHEHHs — WDM
MYJIBTUILUIEKCOPBI, KOTOPBIE BHOCST JOMOJIHUTEIbHOE 3aTyXaHue 1o 2 1b Ha kaablii KaHal.
Pa6oune nmunbl BosH 1310/1550 M (Ha cranuuu Kuzen 1550 1w, Ha cT. [lepmb 1310 HM),
YyBCTBUTEIBLHOCTH IPHUEMHOTO 00opyaoBaHus Ha cT. Kuzen u [lepmb Munyc 26 nbMm. Y nenbHbIe
notepu B OB 0,4/0,2 nb/xm. CtpouTtenbHas amrHa ontudeckoro kadens L = 10 km. [Totepu Ha
cBapHoM coenudenuu 0,1 nb.

B pacnopsoxennn pazpaboTunKOB UMEIOTCSL OYCTEPHI C BBIXOHOM MOIIHOCTHIO (PBBIX) 0,1
BT; 0,5 Bt; 1 BT; 2 BT; Mmaructpansusie OY1, OY2 u OY3 ¢ napamerpamu 1o BapruaHTam.

Haunbonee noaxoasimum MECTOM PACIIONOKEHHSI MATUCTPAIbHOTO YCUIINTEINS ABJISETCS CT.
bokogasi, pacnosnoxxennast Ha pacctosiHuu 78 kM ot cT. Kuzen u 85 km ot Ilepmu.

3amanue - BBHITIOJIHUTH dCKU3HbIN TipoekT BOJIC:

1. onpeaenuTh NOJIHBIE IOTEPH B ONTUYECKOM TPAKTE;

2. ompesenuTh TpeOOBaHUS K IUPHHE criekTpa u3nydatens [IOM, ucxos u3z tpedyemoit
HIMPOKOTIOIOCHOCTH MIPH YCIOBUU McToiab30BaHusa Ha BOJIC ToIbKO ONTHYECKUX YCUITUTENEH;

3. BBIOpaTh THUII, KOJIMYECTBO U pa3MeIlleHNE Ha TUHUHU ONTHYECKUX yCUITUTENeH;

4. mocTpouTh rpauK U3MEHEHUsI MOIITHOCTH BJOJb TpakTa (0T A—>BuorB—> A)c
yYKa3aHUEM TUIIA U TIOJIOXKECHUS yCWINTENeH Ha JIMHUY U WDM MyJIbTUILUIEKCOPOB.

LMS-nmaTdopma — He mpeycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OICHOYHBIX MEPONPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUTIJIMHE MOTYJISI

5.3.1. DOk3amen

CIHCOK IPUMEPHBIX BOIIPOCOB

1. OGopynoBanue aTMOC(hEPHBIX ONTHYCCKUX JTUHUHN niepeaaun. Kpurepuu Beibopa
OINITUYECKOT0 000pymoBaHus. JJOCTOMHCTBA M HEAOCTATKH aTMOC(HEPHBIX ONTHYECKUX JIMHUH.



2. llpenmy1iecTBa BOJIOKOHHO-ONTHYECKUX JIMHUU CBSI3U, X HEeJIOCTaTKU. Tunosas cxema
MOCTpOEHUs1 BOJOKOHHO-onTHueckoit inauu cBsizu (BOJIC). OcHoBHbie komnonenTsl BOJIC.

3. Tunsl onTu4yeckux BOIOKOH. OTHOMOJIOBBIE BOJIOKHA. MHOIOMO/1I0BbI€ BOJIOKHA CO
CTYIIEHYATHIM U MPOPHINPOBAHHBIM H3MEHEHUEM ITOKA3aTeNsl IPEIOMIICHUS CEPAIICBUHBI.
Crnenmanpabie oqHOMOA0BBIE BojokHa DSF, NZDSF. O6mactu npumenenuns BosiokoH SMF,
MMF, DSF , NZDSF.

4. CBolicTBa BOJIOKOH, OCHOBaHHBIE HA 3aKOHAX F€OMETpUUYecKOr onTHKU. [TonmHoe
BHyTpeHHee oTpakeHue. [IoHsATHe OTHOCUTEIHHON Pa3HOCTH TOKa3aTeNel MPeToOMIICHUSI.
Uucnosas aneprypa.

5. CBoiicTBa BOJIOKHA, OCHOBAHHBIE Ha 3aKOHAX 3JIEKTPOMArHUTHOTO 10JisA. Moabl
Kojebanuil. YacToTa OTCEUKM M HOPMHUPOBAHHAS YacToTa. [[rHa BoJIHbI oTceuku. BoiokoHHas
U KaOenbHast JJIMHA OTCEYKH Kadeis. Jlmamerp most Moasl. Yuciio Mo MHOTOMOIOBOTO
BOJIOKHA.

6. OCHOBHBIE XapaKTEepPUCTUKH MOTEPb BOJIOKHA. [loTepr Ha MOIIOIIEHNH, HA PACCESIHUH,
KaOeJbHbIE MOTEPU Ha U3rM0ax U MUKPO- U MAaKPOHEOAHOPOJHOCTAX. TeMiepaTrypHblie U
pajvalMOHHbBIE TIOTEPH.

7. OCHOBHBIE XapaKTEPUCTUKU UCKAKEHUI ONTUYECKOT0 curHana. Jlucnepcus u nojoca
nponyckanus. MojoBas aucrepcusi. Xpomarudeckas (MaTepuanbHasi U BOJIHOBOIHAS)
nucnepcus. [lonsgpuzanronnast MoJioBast JUCTIEPCHSL.

8. Knaccuduxanus tumnos ontuueckux kadeneit (OK). KaGenn BHyTpeHHEH MPOKIaIKH.
Kabenu napy»xHoii npoxiiagku. Kabenu Bo3ayIHoN MoIBECKH (CaMOHECYIINE, IPUKPEIUIsIEMbIE,
HaBHBaeMbIe, BCTpauBaeMble B rpo3oTpoc). Kabenu nonzemHoi npokiaaxku. Tunossie
KOHCTPYKIUU ONTUYECKUX KaOemei.

9. PazpeMHbIE COEIMHUTENN ONITUYECKUX BOJOKOH. Tumnbl KoHCTpYKIui. CTaHaapThl
coenunuteneit (SC, ST, FC). Buocumsie notepu. Kosdduument nepenaun ontuueckoi
MOIIIHOCTU. BHyTpeHHue norepu (Bapuauuu AMaMeTpOB CEpALEBUH, ITOKa3aTeNIeH MPeIoOMIICHHUS,
YHUCIIOBBIX alepTyp, IKCIICHTPUCUTETOB CEP/IIIEBUHA/000I04Ka, KOHIIEHTPHYHOCTh CEP/ALIEBUHBI
y pa3HbIX BOJIOKOH). CoequHeHne BOIOKOoH 62,5/125 u 50/125. Buentaue nmotepu (yriioBoe
CMEIlIEHNE, paJuaJIbHOE CMELLEHUE, OCEBOE cMelleHne, PPEHETEBCKOE OTPAKEHUE).

10. Ontuueckue koHHEKTOpBL. OOpaTHOE oTpaxenue u koHTakTel Tuna PC, Super PC, Ultra
PC, APC.

11. Ontuyeckue MHYPHI, aanTepbl OBICTPOTO0 OKOHIIEBAHUS, MEXaHUUECKHE CILIAiChI.

12. Tunel onTuyeckux pasBerBureniei. [lapameTpsl, XapakTepu3yronme pa3BeTBUTEIb
(BHOCHMBIE TOTEPU, KOOPPUIIMEHT HAMTPABICHHOCTH, TOTEPU Ha OOPATHOM pPacCEesTHUU, TIOTHBIC
U30BITOYHBIE TOTEPU, PAOOUNI AUANa30H AJUH BOJH, TOTEPHU HA Pa3BETBICHUU, COOTHOIIICHHE
pa3BEeTBIIEHU).

13. YerpoiictBa BosiHOBOro yruiotHeHus: WDM. Tlepenaua My IbTUINIEKCHOTO CUTHAA 110
BOJIOKHY.

14. OnTryeckue MOLYIATOPHI. DIEKTPOONITUUECKUE MOYJISTOPBI Ha OCHOBE A (dexTa
[Tokkenbca.

15. Ontuueckue uzonaropsl. [IpuHiun neicTBus ontuyeckoro uzomistopa. ekt Dapases.
Bpamarensnas nucnepcusi. OCHOBHbIE TEXHUYECKUE TTAPaMETPhl ONTUYECKUX U30JSTOPOB.

16. OnTuueckue aTTeHIATOPbl. Buabl aTTeHI0aTOpOB (TIepeMeHHbIe, ((MKCUPOBaHHBIE,
aTTEHIOATOPBI-IIHYPHI, ATTEHI0ATOPBI-p0O3€TKH ). OCHOBHbIE TEXHUUECKUE TTapAMETPhI
ONTUYECKUX ATTEHI0ATOPOB.



17. Ontuueckue nepekitoyaTesn. TUIbI ONTHYECKUX NepekItodaTened. OnTudeckuii
obxoHoi iepexrouarens OBS (optical bypass switch) FDDI ceteit. OcHOBHBIE TEXHUYECKUE
napaMeTpbl ONTUYECKUX MEPEKITI0YaTeNeH.

18. BapuaHThl TEXHUYECKON peain3aliy ONTHYECKUX MEePEKIT0YaTesied © KOMMYTaTOpOB
(MexaHWYecKue, JIEKTPOOTITHIECKHE KOMMYTATOPHI).

19. OnTrnueckue pacnpenenuTenabHble yeTpoicTBa. ONTHYECKUE KPOCCOBBIE YCTPOKWCTBA
(OKY). aTepKOHHEKTHOE U KPOCC-KOHHEKTHOE ToakmodeHue B OKY.

20. Cerousinyyaroliye J10Abl, UX xapakrepuctuku. Jlazepusie auonsl (JI). Tumel
nasepHbix quoaoB (JIJI ¢ pezonaTopom Dadpu-Ilepo, JI ¢ pacnipeaeneHHol 00paTHOM CBA3BIO —
DFB-nazep, JIJ] ¢ pacnpenenennsiM OparroBckuM otpaskeHrneM — DBR-nazep, JIZI ¢ BHemHIM
nepectpanBaeMbIM pesoHaTopom — EC nazep).

21. Ilpuemnsbie onToanekTpoHHbIe MOy (IIPOM). @yHKIIMOHATBHBIE 3JIEMEHTHI
aHasioroBoro u uudposoro [IPOM. Buns! potonpuemunkos, npumensiemsix B BOJIC. Tlpunnun
paboThl p-i-n poroanoaa u aBUHHOTO hoTtoauoaa. Koadduunent ymMHOKEeHHS TaBUHHOTO
dboToanona.

22. TexHUYECKHE XapaKTePUCTUKU (POTONPUEMHUKOB (TOKOBAasi MOHOXpOMaTHUYECKast
YyBCTBUTEIBHOCTh, KBAHTOBAsI () (EKTUBHOCTH, ITYMOBBIE XapaKTEPUCTUKH, BpEMs HapacTaHHsI
U CTaJia, SKBUBAJICHTHAs MOIIHOCTh ITyMa, 4acToTa nosisieHus ommbok BER — Bit-Error Rate,
qyBCTBUTENHHOCTH LU(ppoBoro [TPOM, naceimienne [TPOM, nunamuueckuii nuanason [TPOM,
TEMIIepaTypHbIE 3aBUCUMOCTH KBAaHTOBOU Y(PPEKTUBHOCTH U TEMHOBOTO TOKA).

23. Ontuueckuil yeunutenb. CpaBHUTENbHAS XapaKTEPUCTUKA IIOBTOPUTENSI U ONTUYECKOTO
yeunutens. Tunsl ontuyeckux ycunureneit (yeunurens @adbpu-Ilepo, ycunurens Ha BOJIOKHE,
UCIIOJIB3YIONIEM OpPHIIITIOOHOBCKOE PAcCEsiHUE, YCUITUTEINb Ha BOJIOKHE, HCIIOJIb3YIOIIEM
pamMaHOBCKOE paccesHue, MOIyIPOBOAHUKOBBIE JasepHble yeunrenu — IIIITY, yennurenu na
IIPUMECHOM BOJIOKHE). TEXHUYECKUE XapaKTEPUCTUKH yCUIINTENEH, HA KDEMHUEBOM BOJIOKHE,
nerupoBanHoM 3poueM (EDFA ycunutenu). Ycunurens Ha PTOP-LUUPKOHATHOM BOJIOKHE.

24. Ontuueckue Tectepbl. MeTOabI N3MEpEHUS 3aTyXaHHsl (METOL BHOCUMOI'O 3aTyXaHHUs,
metox o0psiBa). OnTrueckue peduexromerpsl. [Ipunnun neiictBus pedaexromerpa. OcHOBHbIE
TEXHUYECKUE XapaKTEPUCTUKU PEPIIEKTOMETPOB.

25. OcHOBHbIE NpaBUiIa TEXHUKU 0€3011aCHOCTH IIPpU paboTe ¢ BOJIOKOHHO-ONTHUYECKUMU
ycTporictBamu. BosiokoHHO-onTruueckoe obopynoBanue s ceteit Ethernet. CtanmapTsl
10Base-T, 10Base-F. OcnoBusble Tumsl yctpoiicTB Ethernet. Ontuueckue koueptepsl Ethernet
(10Base-T/10Base-FL). [Toproputenu. KommyTtatopsl.

26. BonokonHo-onTru4eckoe obopyaoanue s cereid Fast Ethernet. Ctanmapter 100Base-
TX, 100Base-FX. 100Base-T4. BonokonHo-ontuyeckoe obopyaoBanue Juist ceteit Gigabit
Ethernet. Cranmapter 1000Base-LX, 1000Base-SX, 1000Base-CX, 1000Base-T.

LMS-nnatdopma — He nperycCMOTpeHa

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM 1eATeTbHOCTH

Hampasnenne Bun Texnonorus KoMreTeH Pesynbrar KonTtpoJbHo-
BOCIUTATEJIbHON | BOCHHUTATEIbHOW | BOCHMTATEIbHOU st bl OLICHOYHBbIE
JESTEIIBHOCTH JESTEIIbHOCTH JESTEIIBHOCTH o0yueHus MeponpusTus
[Ipodeccuonansu | yueOHO- TexHonorus [1K-2 3-1 Jlexuun
0€ BOCIIUTaHHE UCCJIEIOBATENbCK | CO3/1aHUs OK3aMeH
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