YueOHas 1adoparopHas ycraHoBka «UcciaenoBanme
MACCUBHBIX 3JIEMEHTOB ONITUYECKOI0 JIMHEHHOT 0 TPAKTA).

1.06wan xapakmepucmuxka ycmaHo8Ku.

Ha ©0a3e naHHOW YCTaHOBKM MOTYT OBITh BBINOJHEHBI  CIEAYIOIINE
nabopaTopHbie padOTHI.

1.13ydyeHne pabOTHI ONTHYECKOTO TecTepa W HCIOJIB30BAHHE €ro s
IIOMCKA HEUCITPABHOCTENU B ONITUYECKOM JINHUU.

2.MccrnenoBaHue XapakTEPUCTHK ONTUYCCKUX COCAMHUTEIICH ONMTHYECKOTO
JIMHEMHOTO TPAKTA.

3.MccrnenoBanue XapaKTEPUCTHK ONTHYCCKUX aTTCHIOATOPOB.

4. VccnenoBaHue XapakTePUCTUK OMTUYECKOTO JICTUTEIISI MOIITHOCTH.

BrlinosHeHne nepeurcaeHHbIX BhIIIE JJA0OpaTOPHBIX pabOT MO3BOJISIET:

-MIOJIyYUTh NPAKTUYECKHUE HABBIKM II0 HCHOJIb30BAHUIO HW3MEPUTEIS
ONTHUYECKON MOIIMHOCTA W MPOU3BECTH C €r0 IMOMOIIBI M3MEPEHUE 3aTyXaHUs,
BHOCHMMOT'O ONITUYECKUMHU DJIEMEHTAMHU, T'PALYUPOBKY IIEPEMEHHOIO ATTEHIOATOPA,
OCYIIIECTBUTH TPEOYyEMbIC KOMMYTAIIMHA B MOJICIIH ONITHYECKOMN JIMHUU CBSI3U;

-IPOU3BECTU  MCCIEAOBAHUS  XAPAKTEPUCTUK [MACCHUBHBIX  DJIEMEHTOB
ONTHUYECKOI0 TPAaKTa: ONTUYECKUX COEAMHUTENEH paszinyHOro Ttuma (PO3eToK,
KOHHEKOTOPOB, TIOCTOSHHBIX M TIEPEMHHHBIX AaTTCHIOATOPOB) U BJIUSHHS Ha
BEJIMUMHY 3aTyXaHUsl, BHOCUMOIO COCIMHEHUEM B ONTHUYECKYIO JTUHUIO 3HAYCHUS
YHCJIOBOM allepTypPhl CTHIKYEMbIX CBETOBOJIOB;

2.0nucanue yHKYUOHATILHOU CXEMbL J1AOOPAMOPHOIL YCMAHOEKU.

brok-cxema nmabopaTopHoil ycTaHOBKM M300pakeHa Ha puc.l. B ee cocras
BXOJIAT CJICAYIOIINE AIEMEHTHI.

1. VHuBepcakiibHas Kaccera (CIUIaC-TUIACTUHA), KOTOpasl CIYXKHUT ISt
duKcalMy MECT TEPMHYECKOTO COEAMHEHUs (CBapKH) BOJOKOHHBIX
CBETOBO/IOB.

2. JlBa OTpe3ka YeTHIPEXBOJIOKOHHOT'O OJHOMOJIOBOTO KabOens (SKeIThIH
[BET 3alIUTHOM OOOJOYKH), OKOHILIOBAHHBIH C OJHOW CTOPOHBI
koHHekTopamMu  THma SC/SPC  (4ETBIPEXBOJIOKOHHAS — IOJTYBHJIKA
SC/SPC-4, SC/SPC-4, DST/4/SM 9/125). HeokoHIIOBaHHBIE CTOPOHBI
TpeX (W3 YEeThIpEX) CBETOBOJOB JITHUX OTPE3KOB IMOMAPHO COCAUHEHBI
MEXAy co0Oil C TOMOIIBIO CBapKu. TepMoycajoyHble TPYOKH,
3alMIIAIOIIME MECTa CBapKu 3aMKCUpPOBaHbI B KacceTe 1.

3. /Iea  oTpe3ka  YETHIPEXBOJIOKOHHOTO  MHOTOMOJIOBOTO  KaOems
(OpaH)KeBBIM IIBET 3aIIUTHOM OOOJIOYKH), OKOHIIOBAaHHBIK C OJHOM
ctoponbl KoHHeKTOpamu Tuna SC/PC (4eThIpeXBOJIOKOHHAS MOJTYBUIKA
SC/PC-4, SC/PC-4, DST/4IMM 50/125). HeokxoHIlOBaHHBIE CTOPOHBI
TpeX (W3 YEeThIpEX) CBETOBOJOB JITHUX OTPE3KOB IOMAPHO COCAUHEHBI
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MeXAy co0Oil ¢ TMOMOIIbIO CBapku. TepMoycagoyHble TpYOKH,
3aIUINAIONIME MECTa CBAPKU 3a(pUKCUPOBaHBI B KacceTe 1.
4. Jlee xommytamnuoHHble KopoOku cepun W902 (HacTeHHBIH Kpocc),
paccunuTaHHbIE Ha 8 PO3ETOUHBIX MOPTOB. B KOpoOKax ycTaHOBIEHBI:
-4eThIpe coennHuTeNbHBIX po3eTku Tna SC-SC/UPC B BexHeM psay
(st coemMHEHUS  OAHOMOJOBBIX  CBETOBOAOB,  OKOHIIOBaHHBIX
KoHHekTopamu tuna FC) ;
-4eThIpe COCTUHHUTENbHBIX po3eTku THia SC-SC/PC B HkHEM psiy
(1T COEAMHEHHS MHOIOMOJOBBIX  CBETOBOJIOB, OKOHIIOBaHHBIX
KoHHekTopamu tuna FC).
OKOHIIOBaHHBIE CTOPOHBI YETHIPEXBOJIOKOHHBIX Kabenel 3aKperieHbl B
KOpoOKax M  KOHHEKTOpPbl MX  CBETOBOJOB  COEIMHEHBl  C
COOTBETCTBYIOIIIUMHU PO3E€TKAMHU C BHYTPEHHEH CTOPOHBI KOPOOOK.
5. Ilmara ¢ ONTHYECKUMM TIACCHBHBIMU OJJIEMEHTaMM, Ha KOTOpOH

YCTaHOBJICHBI:
-riepexoaHas ogHomozoBas po3erka FC-SC/UPC ¢ kepamudeckum
IICHTPATOPOM;
-iepexoaHas MHoromojoBas po3erka FC-SC/PC ¢ OpoH30BBIM
IIEHTPATOPOM;
-COeIMHUTENbHAs oJHOMOI0Bas po3etka FC-D/UPC ¢ kepamuueckum
IIEHTPATOPOM;
-COeIMHUTENbHAsE MHOroMO10Bas po3eTka FC-D/PC ¢ kepamuueckum
IIEHTPATOPOM.
6. Ilmara ¢ ONTHYECKUMH TACCHBHBIMH OJJIEMEHTaMHM, Ha KOTOpOH
YCTaHOBJICHBI:

-(UKUPOBAHHBIN ATTEHIOATOP-PO3€TKA IS OJIHOMOJOBOTO BOJIOKHA
FC/SM. Baocumoe 3atyxanue — 20 ab;

-pUKUPOBAHHBIN AaTTEHIOATOP-PO3ETKA JJII MHOTOMOJOBOTO BOJIOKHA
FC/MM. Baocumoe 3aryxanue — 20 ab;

-IICPEMCHHBIA  aTTEHI0ATOP — poO3eTKa Ui OJHOMOJIOBOTO M
MHOromojoBoro BosiokHa FC/SM. Brocumoe 3atyxanue 0 — 20 nb.

7. Tlmara ¢ ONTHYECKUMHU ITACCUBHBIMH DJJIEMEHTAMHM, Ha KOTOpPOU
YCTaHOBJICHBI:

-omqHomonoBeit (SM) memurens 50/50, 1x2. CBETOBOABI JCIHATEINS
OKOHIIOBaHbI KOHHeKTOpamu Trma FC/SPC;

-Tpu  coenuHUTENbHBIX po3etkn FC-D/UPC Cc  kepamudeckum
IIEHTPATOPOM.

Bce poseTtkm u aTTeHI0ATOPHI 3aKPEIUICHBI B CTOWKaX, KOTOPHIE
KpeIITCS K COOTBETCTBYIOMKMM IiataM. CaMu IuIaThl YCTaHOBJICHBI HA
nee obmme I[l-o0pa3Hble Hampapistomue. Ha NpoOTUBOIONIOKHBIX
KOHIIAX HANPABJISIONIMX pPa3MEIICHBl KPBIIIKH, C ITOMOIIBIO KOTOPBIX
OHM COCJUHAIOTCA C OOKOBBIMM CTEHKaMU 3KpaHa. Ha meHTpayibHOM
4acTH PKpaHa yKperuieHbl kacceta (1) u ueThipe oTrpe3ka kabdens (2,3).
Bces koHCTpyKIMs pa3Melaercss Ha BEpXHEH IoiKke J1abopaTOpHOro
CTOJIA.
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FC/PC : FC/PC 3 wr.
FC/UPC @ FC/UPC 3 wr.
SC/PC : SC/PC 2 mrT.
SC/UPC : SC/UPC 2 mrT.
FC/PC : SC/PC 2 wr.
FC/UPC @ SC/UPC 2 wr.
BIIN 8
N
A =1,3mkm
9
Onruyeckui
<~ 1 Tectep Il
UPC(SM) 10
Puc.1 (mpoxosikenue)
8. bnok nuranus uznyyarens (bI1I). Ero nunesas nanens nzoopaxeHa

Ha puc.2. OH o0ecreunBaeT reHepaluo ONTUYECKOr0 U3TyYeHUS B
Jyara3oHe JUIMH BOJH A=1,33 MKM C MOMOIIBIO JIa3€pHOTO JUO0aa
(momynpoBogHUKOBOrO Jasepa) tuna LFO-14-ip C BBIXOAHOI
MoITHOCThIO 1 MBT. Jlnoa COCTBIKOBaH C OTPE3KOM OJHOMOJOBOIO
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BOJIOKHA, KOTOpPO€ OKOHIOBaHO KoHHekTopoM tuma FC/SPC.
[Tonkmrouenne  ero K BHEIIHMM  ONTHYECKUM  IICMsIM
OCYILIECTBIISIETCS C TIOMOINIBIO ONTUYECKOM po3zetku Tuma FC
«ONTUYECKHUH BbIXO/I», BbIBEICHHON HA JIMIEBYIO IMAHEIb

(puc.2).
o O
BJIOK TTMTAHUMNA MN3JIYHATEIA
TOK UINMYYATEIA,
OMTUYECKASI MOLIHOCTb PEXM
(@] (o]
: c 00 °@@o
|
TOK |
MA, MBT PEIYJIMPOBKA MOLLHOCTb
OMNTUYECKNI CETb
BbIX0OQ O C—}
O O

Puc.2.

Ha gnuuneByro mnaHenb BBIBEIEHA pydka MOTEHIMOMETpa
«PET'YJIMPOBKA», ¢ mnoMONIbI0 KOTOPOrO H3MEHSETCS TOK,
MPOTEKAIIINI  Yepe3 Ja3epHbld auon  (TOK HaKaykv) W,
COOTBETCTBEHHO, €r0 MOIIIHOCTb.

JIns KOHTpPOJISE TOKA HAaKa4yKUM W MOIIHOCTH H3Jy4YCHHUS Ha
muneBoit manenu BIIM wumeercs tmdposoit mamukatop «TOK
N3JIYYATEJISA, OIITUNYECKAA MOIIHOCTDb».
[lepexitoueHue peXUMOB HU3MEPEHUS MPOU3BOAUTCS KHOMOUHBIM
nepexmtouareneM «PEZKHUM». Haxarme knHomok «TOK» wim
«MOHIHOCTDb» Ha nuUEBOM NaHEIW NOPUBOJUT K TOMY, YTO
3HAYEHUE COOTBETCTBYIOUIErO MapaMmerpa oToOpaxaercsi Ha
u(pOBOM HHIUKATOPE.

N3Mepenne  MOIIHOCTH  TMPOU3BOJUTCS €  ITOMOIIBIO
BCTPOCHHOTO B KOpIycC Jazepa (HoTonuoaa, TOK KOTOPOTO U
oroOpaxaerca Ha nudpoBom Tadno B pexume « MOLLHOCTDb».
Cnenyer MOMHUTBH, YTO TMOKAa3aHUS MHIAUKATOpPA B 3TOM PEXHUME
UMEIOT OTHOCHUTENbHBIN Xapaktep. J[aHHBIH PEeXUM HCIOIb3YyeTCs
JIJISl KOHTPOJISi pab0TOCTIOCOOHOCTH JIA3€PHOTO AUO/IA.

[Muranue BIIM ocymectBiasiercs ot cerm 220v / 50Hz.
Bxuirouenne 0Oy0ka OCyIIECTBIsIETCS TyMOJEpOM C TOACBETKON
«CETDb» nHa nuiieBoil naHemu.

9. OnTnyeckuit TecTep, KOTOPBIM MCHOIB3YETCS B KaU4€CTBE ITAIIOHHOTO
U3MEPUTENST  ONTUYECKOM MouHOCTH. OnTuyeckass MOIUIHOCTb
MOJIaeTCA Ha €ro BXOJ| C MOMOIIBI0 BOJIOKOHHOTO IIHypa. [Ipubop
UMEEeT aBTOHOMHBIH MCTOYHHMK HHUTaHHMsS U ceTeBoit amantep (10).
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Pabora ¢ npubopoM MNpPOU3BOAUTCA HAa OCHOBAHUU  €TO
TEXHUYECKOTO  OIUCAHUS, BXOMISIIET0O B  KOMIUICKTAIIUIO
71a00paTOPHON YCTAHOBKH.

Kpome Toro, B cocraB 1ab0paTOpHON YCTAaHOBKU BXOMST
BOJIOKOHHBIE COCIUWHUTEIbHBIC H mepexoganbie mHYpbl (BC),
CIIy)Kalllue ISl COCTUHEHUS AJIEMEHTOB YCTAHOBKU MEXIY COOOM.
B KOMILIEKT yCTaHOBKH BXOJISIT:

-3 COeAMHUTEIBHBIX MHOTOMOJIOBBIX ITHYpa (OpaHKEBBIH
WIN OPAHXKEBBIM I1[BET 3aIUTHON OOOJIOYKH) C KOHHEKTOPAMH
FC/PC;

-3 COCOUHUTENBHBIX OJHOMOMOBBIX (KENTHI IBET
3alUTHON 000JI0UKH) IIHYypa ¢ KonHekropamu FC/SPC;

-2 COCAMHUTENBHBIX MHOTOMOJIOBBIX ITHYpa (OpaHKEBBIH
I[BET 3alIUTHON 00010ukn) ¢ koHHeKkTopamu SC/PC;

-2 COCMHUTENHHBIX OJTHOMOJIOBBIX IIHYpa (KENTHINA 1BET
3alUTHON 000J10uKH) ¢ KoHHeKTopamu SC/SPC;

-2 TepeXOAHBIX MHOTOMOJIOBBIX IIHYpa (OpaHKEBBIH
I[BET 3alIUTHOM 000oukn)c konHekTopamu FC/ PC-SC/PC;

-2 TIepEeXOAHBIX OJIHOMOJIOBBIX IIMHYpa (OPAH)KEBBIN IIBET
3alUTHOM 00ooukk )¢ konHekTopamu FC/ SPC-SC/SPC.

3.00uwue 3ameuanus.

IIpu mnpokiiangke BOJOKOHHO-ONTHYECKHUX JIMHUKM BO3HHMKAET TEXHUYECKas
3a/1a4a COCIMHEHUSI BOJIOKOHHBIX CBETOBOJIOB, O0OPA3YIOIINX JIMHUIO CBSI3U, MEXKIY
coboii. Paznmyaror pasbemMHBIE H HepasbeMHbIe coenuHeHus. [locnmemgnue
BBITIOJTHSIOTCSL ¢ TIOMOIIBIO CBAapKH (TEPMUUYECKOTO COCIWHEHHS BOJIOKOHHBIX
CBETOBOJIOB).
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OOBIYHO JIMHA ONTHUYECKOW JIMHUU COCTaBJISIET JIECSITKU KWJIOMETPOB M
NPEBBIIAET CTPOUTENBHYIO [IJIMHY OTpe3ka BOJOKOHHO-ONTHYECKOTO Kabers,
COCTaBJSIIONIYI0, Kak mnpaBwio, 10 kM. I[loaTomMy mnpu mnpokiaake Kabems
NPUXOAHUTCS  COCNHMHITH MEXKAYy COOOH CBETOBOJBI OTPE3KOB  Kabelnei,
OTHOCSIIIIUXCS K pPa3JIMUHBIM  CTPOUTENIBHBIM JUUIMHAM. OJTO COCIMHEHUE
NPOU3BOANTCS ¢ MoMoIIbio cBapku [ 1, 2 ]|. [locne cBapuBaHHs IBYX CBETOBOJIOB
MECTO CBApKHU 3allMIIAECTCS OT MEXAaHWYECKUX BO3JCHCTBUII M NMPOHUKHOBEHUS
BJIaTM C TMOMOINIBI0O TEPMOYCaJOUHbIX TpyOok. IlocienHue 3akperisaioTcs B
CICIMAIILHON KacceTe (CIuTaiic-TuTacTiHE), PUKCUPYIONIEH TPYOKH B CIICIIHATLHBIX
kaHaBkax. Cruiaiic-TuiacTUHA COBMECTHO C pa3J/ieJaHHbIMA CBETOBOJAMHU
COEJIMHAEMBIX KalOelleld pazMeliaercs B COeaMHUTENbHOU My(Te. MIMeHHO OHa M
oOecrieynBaeT Ha JIUTENIbHBIA CPOK OCHOBHYIO 3aIIIUTy CBAPEHHBIX CBETOBOOB OT
MEXaHWYECKUX W KIMMAaTHYECKUX BO3JeHCTBHI. B 3aBucuMoOCTH OT cmnocoba
POKJIAJKK Kabens (B TPYHT, HA THE BOJOEMOB, IIyTEeM MOJBECKH HA OMOPHI JIMHUU
AJIEKTpoIiepeaay), UCTONb3YIOTCA Pa3IndHble TUIBI My(PT. OOImMMH U1 BCeX HUX
SIBJISIETCS. HAJIM4YME CIUIaliC-TUIAaCTUHBI U TpeOOBaHME HalWyus 3amaca Mo JJIMHE
pasliellaHHBIX YYaCTKOB COEAMHSIEMBIX CBETOBOMOB. [lociennee HeoOXoaUMO st
o0OecrieueHus: BO3MOXKHOCTH TMOBTOPHOM CBAapKH OTAEIBHBIX CBETOBOJIOB NpPHU €€
HEY/IOBJIETBOPUTEIIBHOM Kay€CTBE.

Ha xaxiaoM y3jie ONTHYECKOW CETH CBSI3M JIOJDKHA OOECIeYuBaThCS
BO3MOKHOCTh TOJIKIIOYEHHUS CBETOBOJIOB OINTHYECKOTO Kabenss K 3JIeMeHTaM
ontuyeckor cxembl. OOBIYHO MJIi ATOTO HCIHONB3YIOT Pa3beMHBIE COEAMHEHUSI.
V1o0cTBO TMOAKIIIOYEHUS CBETOBOJOB K DJIEMEHTAM OINTUYECKOM CXEMBI
JIOCTUTAETCS  HMCIOJB30BAaHUEM  KOMMYTAIIMOHHBIX  KOPOOOK,  TaHeleH,
pacrpenenuTeNbHbIX MKadhoB U KpOoccoB. B HUX pa3memniaroTcs ONTHYECKUE
PO3ETKH U DJIEMEHTHI KPEIUICHUsI ONTUYECKUX Kabeneil. CBeTOBOABI BOJIOKOHHOTO
Ka0ensi CHAOXKAIOTCS ONTHUYECKUMHU pazbeMaMH (KOHHEKTOpaMH), C IMOMOIIbIO
KOTOPBIX U MPOU3BOJATCS HEOOXOAUMbIE KOMMYTAIIUH.

Jns  obecrieueHuss COEAMHEHUN MEXIYy OTICIbHBIMH  IMaCCUBHBIMH
dJIEMEHTaMHM ONTHUYECKOW JIMHUU CBSI3M TakKXe UCIONB3YIOT Pa3beMHbIC
coenvHeHusa. OCYIIECTBISIIOTCS OHM, KaK MPaBWJIO, C IMOMOIIBIO BOJIOKOHHBIX
mHypoB — murreiinoB — (pigtail). C o0oMx KOHIIOB KaXIblil IIHYpP CHa0KEH
ONTUYECKUM KOHHEKTOPOM (pa3beMOM), KOTOPbIA U 00ECIeUnBAaET KaueCTBEHHOE
COEIMHEHUE.

[IpyHUMO ~OpraHM3alMM Pa3bEMHBIX COCIMHEHUM JIBYX Pa3IUYHbIX
CBETOBOJIOB MEXAYy cCOOOM 3akiroyaercd cienyromeM. Bo mnepBbX, TOpIbI
CTBIKYEMBIX CBETOBOJIOB OTOJISIOTCS A0 3alIUTHOW oOosouku 1 (puc.4), nuamerp
KOTOpPOM Kak JJisl OAHOMOJIOBOT'O, TaK U JiyIi MHOTOMOJOBOTO BOJIOKHA COCTaBJISIET
125 mxm. 3aTeM 3TOT OTPE30K BOJIOKHA MOMENIAETCS B HAKOHEUHMK BOJIOKHA 2
(puc.4), nuameTp KOTOPOro JyIsi BCEX THUIIOB BOJIOKOH TaKXe€ OJIMHAKOB U
coctaBisier 2,5MM. DUKCUPYETCS] BOJOKHO B HAKOHEYHUKE JMOO C MOMOIIbIO
AMOKCUIHOTO HAMOJIHUTEINS, INOO0 MEXaHUYECKH ITyTeM 00KHUMaA.

JInsi  OJHOMONOBBIX  CBETOBOJAOB HAKOHEYHUKU  M3TOTABIMBAIOT U3
CIIEHHUAIIBHBIX KEPAMUYECKHX MATEPHAIOB, JIOCTOMHCTBOM KOTOPBIX SIBIISETCS
BBICOKAsI TEeMITUpaTypHas CTa0MILHOCTh. M3MeHeHne TeMIupaTyphbl OKpYyKaromien
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Cpelbl B OTOM Cjydae BBI3BIBACT MHHHMAJIbHBIC JeQopMalud TEOMETPUHU
CTBIKYEMBIX CBETOBOJIOB M KAadeCTBO COCIMHCHHUS OCTAeTCS MPAKTUICCKU
HEU3MEHHBIM. HeqocTaTkoM U3 SBSUTSIETCSI XPYIKOCTh M CIIOKHOCTh MEXaHUYECKOU
00paboTku. [l MHOTOMOTJIOBBIX CBETOBOAOB HCIOJB3YIOTCS, KakK IIPaBHIIO,
IUTACTHMKOBBIC M METaJUIMYECKHE HAKOHCUYHHUKH, OOCCICUYHMBAIONIUE MEHBIITYIO
TEMIIUPATKPHYIO CTAOMILHOCTh, HO 00JIee IPOYHBIEC U MTPOCTHIE B U3TOTOBIICHU.

[ToBepXHOCTP HAKOHEYHHKA C 3aKpelUIeHHbIM B HEM BOJIOKHOM
CIIeMAJIbHBIM ~ 00pa3oM  oOpabaThiBaeTcs Tmonupyerca. Ilocie 3Toro oH
3aKperigeTcs B Kopmyce 3..0TH 3JIEMEHThl U COCTABJISIIOT OCHOBY ONTHYECKOTO
KOHHEKTOpa. KOHCTpyKIns Kopiyca mpeaycMaTpUBaeT BO3MOXKHOCTh KPETUICHHUSI
KOHHEKTOpa B y3Jie, 00ECTIEUNBAIOIIEM CTHIKOBKY CBETOBOJIOB.

3 4 5

Puc.4

Pa3bemHOe coenuHeHHe oOOpa3yercss MyTeM IOMENIEHUS HAKOHEYHUKOB
JBYX CTBIKYEMBIX CBETOBOJOB B LIEHTPYIOIIMH 3JIEMEHT 4 (BTOPOW KOHHEKTOP
CBETOBOJIa Ha PUCYHKE He MokazaH). CaMm LEHTPYIOIIHMA 3JIEMEHT COCTaBISET
OCHOBY ONTHYECKOW PO3ETKH MJIU aJlalTepa U pa3mernaercs B kopiyce 5 (puc.4). B
KOHCTPYKILIMU KOpIlyca MNPEAyCMOTPEHa BO3MOXXHOCTh KPEIUIEHUS KOHHEKTOPOB
CTBIKYEMbIX CBETOBOJIOB.

KauecTBO  coelMHEHHsSI ~ ONTUYECKHX  CBETOBOJOB  OIPEAEIAETCS
THIATEIbHOCTBIO 00pa0OTKM TOPILIOB CBETOBOJAOB, TOUYHOCTBIO HW3TOTOBJIEHUSA
HAKOHEYHUKOB UM  HAIpaBJSIOMMX 3JIEMEHTOB. COEOUMHUTENH ONTUYECKUX
pa3beMOB, PACIONIOKEHHBIE HA TOPLAX CTBIKYEMBIX BOJOKOH, (PUKCHUPYIOTCS Ha
NOBEPXHOCTH PO3ETKHM U O0OECINEYMBAIOT TE€PMETUYHOCTh U MEXAHUYECKYIO
OPOYHOCTH OOPa30BAHHOTO CTHIKA ABYX ONTHYECKUX BOJIOKOH.

B Hacrosmiee Bpems cyuiecTByeT Oojsiee JAecATKa THUIIOB ONTHYECKHX
KOHHEKTOPOB  (pa3be€MOB), KOTOpbIE OTJIMYAIOTCA JpYyr OT Jpyra THUIIOM
coequHuTenell u crnocobom wux (¢ukcauuu. Haumbonee pacnpocTpaHeHHBIMU
SBJISIFOTCS. KOHHEKTOPBI CIAEAYIOMIMNX TUTIOB (puc.S):

-FC, umerommii mumuHaprdeckyro GopMy U pe3r0o0BOe KpeIieHuE;

-SC, umeronuii TpsIMOYTroJibHYI0 (OpMY M KpEIUIEHHE B BUJAE 3aIICNIKH C
¢ukcaropom tumna push — pull.
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Bonokonnsie IIHYpHI, HWCHONB3YEMBbIE [JJIsI COCAUHEHHUS DIIEMEHTOB
ONTHYECKOU CXEMBbI MEXY COOO0M, CHa0XKalOTCAd TAKUMH KOHHEKTOpAMHU U UMEIOT
ey 1-3 merpa. Ha KOHHIAX COEIMHUTENBHOTO IIHYpa pa3MEIaThes
onHotunubie kKoHHEKTOPBI (FC-FC, SC-SC). Eciu Tpebyercs COCIUHHUTD MEKIY
co00if DJEMEHTBHl C PA3NUYHBIMA THIIAMH KOPIYCOB, B KOTOPHIE IOMEIIICHBI
[EHTPYIOIINE 3JIEMEHTHI, UCIIOJIB3YIOTCS MEPEXOIHbIE BOJIOKOHHBIE IIHYPHI. Ha nx
KOHIIaX YCTaHABJIMBAIOTCS KOHHEKTOPHI pas3anuHbix TuioB (FC-SC).

Konnkrop tuna FC

|74 A

KonuxTop Tuna SC

Puc.5

Jlnst obecriedeHns COCAMHEHUN OKOHIIOBAHHBIX BOJIOKOHHBIX IIHYPOB C
Pa3IMYHBIMU THUTIAMH KOHHEKOTOPOB pa3padOTaHbl COOTBETCTBYIOIIUE PO3ETKH.
Wx xopmyca paccYMTaHbl Ha KPEIJICHHE JIBYX CTHIKYEMBIX BOJIOKOHHBIX ITHYPOB C
OIPEICIICHHBIM THUIIOM KOHHEKTOpOB. Ha puc. 6.1moka3aH BHEIIHUN BHJ PO3ETOK
tuna FC-FC, SC-SC. Jlnsa coeamHeHHs BOJIOKOHHBIX IITHYPOB, CHA0>KEHHBIX
KOHHEKTOpPaMH Pa3IMYHbIX THIIOB, UCTIONB3YIOTCS TIEPEXOIHBIE po3eTKH Tuna SC-

Bce onrudeckue pa3beMHBIC COCIMHEHHSI XapaKTEPU3YIOTCS  JIBYMsI
napamMeTpamMu — BHOCUMBIMHU TOTEpsiIMH o M Koddduumenrom orpaxkenus . OHH
OIIPENEIIAIOTCS OTHOIIEHUEM MOIIIHOCTEN MpOoIIeaeld pa3beMHoe coenuHenune Py,
U OTPaKCHHOM OT HEero P, kK MomIHocTH majatomei Py, (puc.7):

o = Ppp / Prax (1),
I =Por/ Prax (2).
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Poszerka FC
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Ilepexoanas po3erka FC-SC

Puc.6.

OCHOBHOI XapaKTepUCTUKOW COECTUHEHUS SIBJISIETCSl BEIMYMHA 0, 3HAUCHHE
KOTOpPO B COBPEMEHHBIX THIAX pPa3beMOB HE MpeBbIIAIOT 3HadeHui 0,999.
MunuMuzamus kodQQUIMEeHTa OTpakeHWs I BaxHa B CHUCTEMax CBS3U C
OOJBIIMMU CKOPOCTSIMU TEpelau, KOTOPbIE€ UCIOIB3YIOT B KaYE€CTBE UCTOUYHUKOB
ONTHYECKOr0 U3IYUYECHHUS JIa3ephbl C paclpeeeHHOW o0paTHOM CBsA3bI0. OCOOEHHO
KECTKHE TpeOOoBaHUS HAa 3HayeHUE KOI(P(PULMEHTAa OTPaKEHHsS BO3HHKAIOT B
crcTeMax CBS3U, UCIIOJB3YIOIIHMX YIUIOTHEeHHUE 1Mo jiuHe BojaHbl (WDW).

3HaueHHE MapaMeTPOB O U I ONPENEISAI0TCS B MEPBYIO OYEpPEAb BEIUYMHON 3a30pa
MEXy CTBIKYEMBIMH TOpPIIAMH CBETOBOIOB S (puc. 7).
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HanpaBndawwan HaKOHEe4YHUKHU

/]
?//////{//4

I

Pnan i Pnp
Potp )
_iis
a)
HaKOHEeYHUKN PC, SPC, UPC
/ \
S G
0)

HOopMarb K cchepnyeckom NOBEPXHOC-TU
B obnacTtu cepaevyHuKa BONOKHa

APC 3.
(8+10°) [

[Tpy 1UIOCKON MOBEPXHOCTU CTBIKYEMBIX TOpPLOB (puc.7.a) HE ynaaercs
o0ecreynTh MpUEMIIEMBIE 3HAYEHUs MapaMeTpOB, MO3TOMY B HACTOSILEE BPEMs
OHU IIPU MOJIMPOBKE nenaroTcs cpepudyeckumu (puc.7.6). Cuuraercs, 4To Ipu
aToM obOecreunBaercss ux (usuueckmii konraktr (PC — physical contact) B
HEMOCPEICTBEHHON OJM30CTH OT CBETOBEAYLIEro ciosi. Yem MeHbIIe paauyc
chepbl, TeM MEHbIIEe 3HAYEHHWE HMEIOT BHOCHMbIE MOTEPU U KOIPPUIUEHT
oTpakeHus. Paznuuaror Tpu rpaganuu (GU3MUECKOro KOHTAKTa CO CIEAYIOUUMHU
3HAYEHUSIMU [1apaMeTpPOB:
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a -PC - 05<-0,0316; r;<-301b;

-SuperPC — a5 <-0,001 nb; rp<-40 nb;

-UltraPC — o, <-0,00003 1b ; rys < -50 nb .

CroenuanbHO MJI1 HCMOJIB30BaHUS B CHCTEMAaxX OINTUYECKON CBS3U C
ymiotHeHueM no jiuHe BoiHbl (WDW)  paspaboran onrtuuyeckuil pazbem, B
KOTOPOM THUIIUYHBIC 3HAYCHUS KOA(DPUITMEHTa OTPaKEHUSI COCTABISIOT BEIHUNHY
nopsifika -75 n1b .B HuUX cdepudeckue TOpIbl CTHIKYEMBIX CBETOBOAOB HAKJIOHEHBI
no orHomeHuio Kk cepaeunuky (angled PC —APC). TunuyHOe 3Ha4YcHHWE yriia
MEXITy HOPMaiblo K 00JaCTH Ha C(HEPUIECKOM TOPIIe, COOTBETCTBYIONICH TOPILY
Cep/LIEBUHBI BOJIOKHA U €T0 OChI0 (pHUC. 7.B.) cocTaBisieT 8 -12 rpaaycos.

Bonpuioe BiausiHME HA BENWYMHY 3aTyXaHWs, BHOCHMOI'O COEIUHEHUEM
CBETOBOJIOB, OKa3bIBAET 3HAYCHHE WX YHUCIOBOHM arepTypbl. O003HAUMM uyepe3
NAi:, NA; BelIMuMHBI YHCIOBBIX amepTyp CTBIKYEMBIX CBETOBOJOB, MpHUYEM
UHJEKC | COOTBETCTBYET CBETOBOAY, U3 KOTOPOrO CBET BBIBOJUTCS, UHJIEKC 2 —
CBETOBOJY, B KOTOPBII OH BBOJIUTCS.

NA: NA:

@»

\é?\;

2

0

Puc. 8

Ha puc.8 mnokazanbl 3ursarooOpasHble TpPAaeKTOPUU  Jy4eH,
COOTBETCTBYIOIIME MPEAEIbHBIM 3HAUYCHUSIM YIJI0B ®1,, 1TOA KOTOPHIMH OHU
najaroT Ha TPAHUIlYy pasjielia CepAleBUHA CBETOBOJIa — 000JIOYKA U HCIBITHIBAIOT
NOJIHOE BHYTPEHHEE OTpakKeHHE. Y MEHbIIEHUE 3TOrO yria MPUBOJUT K TOMY, YTO
Ha TPaHMIIE pa3fesia HE BBHIMOJIHIETCS YCIOBHE MOJHOIO BHYTPEHHETO OTPAKECHUS
U 4acThb SHEPTUU MOJIbl, COOTBETCTBYIOLIEH 3TOMY JIydy, U3JIy4aeTcs B 000IOUKY.
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3naueHue yriaoB ®ip onpeneneHo BenuunHamu NA;jp, mpudeMm OoJbLIEMY
3HaueHnto NA cooTBeTcTByeT MeHbllee 3HaueHue 0.

Eciu NA; < NAy, To Bce nyuu, 711 KOTOPBIX BBIIIOJIHEHO YCIOBHUE MOJIHOTO
BHYTPEHEETO OTPAKEHUSI B IIEPBOM CBETOBOJE, IE€PEXBATBHIBAKOTCA BTOPBIM H
TaK)K€ TMOJIHOCTBIO OTPAXKAIOTCS OT TPaHULBI pasjiesie cepJilieBUHa — 000JI0YKa
(puc. 8.a).

IIpu NA; > NA; Tonbko s 4acTH JIyded MEepBOr0 CBETOBOJA, KOTOPHIE
NajarT Ha TpaHULy paszaena nox yraamu © < ©,, BO BTOPOM CBETOBOJE
BBINIOJIHSAIOTCSL ~ YCJIOBHMSI ~ TIOJHOIO  BHYTPEHHEro  oTpaxkeHus.  Jlyudw,
COOTBETCTBYIOIIUE yIJIaM U3 MPOMEXyTka @1 < ® < Oz , BO BTOpPOM CBETOBO/IE
YaCTUYHO MPOXOJST Yepe3 TpaHully pasjena (puc.8.0).

Kpome paccMoTpeHHBIX BbIllIe pa3beMHBIX COCIMHEHUN, Hauboyiee 4acTo B
ONTHYECKUX CUCTEMAX CBSI3U C MPSIMBIM JETEKTUPOBAHUEM ONTUYECKOTO CHTHaja
UCTOIB3YIOTCS (PUKCUPOBAaHHBIE U IEpPECTpauBaeMble ATTEHIOATOPBI, KOTOpPbIE
NPUMEHSIOTCS JJIS COTJIaCOBaHUSl YPOBHEH CHUTHAIOB OT PA3UYHBIX ONTUYECKUX
UCTOYHHUKOB Tiepe]; OOBEAMHEHHEM HX B OJHOM CBETOBOJE MJIs IEpenayd o
JUHUU. DTHU DJIEMEHTHl MOTYT M3TOTaBIMBATCS HAa OCHOBE ONTHYECKOM PO3ETKHU
WIH ONTUYECKOro KOHHEKTOpa. KOHCTpyKIHMs LIEHTPYIOUIEro 3JIEMEHTa TaKOh
po3eTku  oOecreuMBaeT HaJU4YMe€ (PUKCUPOBAHHOTO WJIH  PEryJIUpyeMoro
BO3JIYIIHOTO 33a30pa S MEeX/y HAKOHCYHHKAMH CTBIKYEMBIX CBETOBOIOB (prc.4.a).
Benuuuna 3a30pa u onpeaenser BHOCUMOE aTTEHI0ATOPOM 3aTyXaHUE.

Ha puc. 9 mnpuBeaeH 3CKH3 NEpPEeMEHHOrO AaTTEHIOATOpA Ha OCHOBE
ontudyeckoir  pozerkm FC-FC. PerymmpoBka  BHOCHMOTO 3aTyXaHus o

2 )

3
e
Q) (0)
1 NS

3

LATL TAATATOCE T
I

Puc.9

OCYUIECTBJISIETCS C MOMOIUIBIO BpallleHus purypHoii raiiku 1 (puc. 9), a KOHTpOJIb —
NOMOIIIbIO  onTuyeckoro tecrepa. Konrpraiika 2 (¢ukcupyer MoOJ0XKEHHE
PEryJIMpPOBOYHOM, YTO MCKIOYAET BO3MOXKHOCTH HM3MEHEHHUS BBIOPAHHOIO
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3aTyXaHUsd B peE3yJIbTAaTe CIyYalHBIX MEXaHWYECKHUX BO3AeHCTBUU. KperuieHue
aTTEHI0ATOpa OCYIIECTBISAETCS Yepe3 OTBEPCTUS 3.

B nmaGopaTtopHoMm MakeTe KOHTpraiika 2 HEMOABWIXKHO 3aKpEIIeHa, 4YTO
MO3BOJISIET 0€3 JIOMOJHUTEIBHBIX TPECIIOCOOIEHUN OCYIIECTBIISITH BpaIeHUE
pPEryJIMPOBOYHOM Trailku | M M3MEHSATh BHOCMMOE 3aryxaHue. J[Jisi UCKIO4YeHUs
MOBPEKJICHUS NEPEMEHHOIO aTTEHIOATOpPA HE CIIENYET YCTAHABIMBATH 3HAUYCHUE
3aryxanusi menee 1,5 n1b u 6onee 14,5 nb.

[IInpokoe pacnpoCcTpaHEHHE HMMEET TAKKE ONTUYECKUM pPa3BETBUTENb —
ONTHUYECKOE YCTPOMCTBO HA OCHOBE BOJIOKOHHBIX CBETOBOJOB, OCYILECTBIISIOIIECE
pacrpesienieHue ONTUYEeCKOM MOIIHOCTH OT OJJHOI'0 MCTOYHMKA Ha JiBa WU OoJiee
HanpasiaeHui (crumatTep - splitter). OObIYHO, TakOe YCTPOWCTBO UMEET OJMH BXOJ
U 1Ba Beixoja (puc. 10).

P:

P;

Puc.10

[IpumensieTcss Takke yCTPOMCTBO, UMEIOIIEE JIBA BXOJa U OJUH BBIXOJ, Ha
KOTOPOM CYMMHpPYETCSI ONTHYECKas MOIIHOCTb, IIOCTYNAIOIMAsl IO JBYM
CBETOBOJIAM.

OCHOBHOI XapaKTepUCTUKOM pPa3BETBUTENA SIBISIOTCA KOI(DPUIMEHTHI
pa3BETBJICHUS, OINpEAEsieMble OTHOLIEHHEM MOIIHOCTH B OJHOM U3 BBIXOJHBIX
CBETOBOJIOB, K MOIIHOCTH BO BXOAHOM (puc. 10) :

a12=P>/ P1 (3),
a13=P3/ P1 4).

KonnuecTBeHHO  OIEHUBAeTCAd TaKXe  OJHOPOAHOCTH  Pa3BETBUTEI,
NOKa3bIBaloOIIasi B KaKOM OTHOIIEHWH MOIIHOCTh, MOCTYNMBINAs Ha €ro BXO[,
JIEJIUTCS. MEXKY BBIXOJHBIMU CBETOBOJAMMU:

ax3=Ps/ P;
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Jlabopamopnas paboma. «Hccneoosanue xapakmepucmuk
PA3bEMHBIX COCOUHUm e,

Ienv paoomur:

-IIOJTyYCHUC HABBIKOB pa6OTBI C OIITUYCCKUM TCCTepOM;

-OMpCaACIICHUC 3aTyXadaHUsl, BHOCHUMOI'O COCAMHCHHUCM TOPHOB IBYX
CB€TOBOAOB B ONTHUYECKOU PO3CTKE B 3aBUCUMOCTHU OT BCIMYHMHBI HX YHCJIOBOU
areprypsl;

Hopaook evinonnenusn padomeot.

Buumanme! Ilepen KakabIM  HCHOJB30BAHMEM B H3MEpPeHHMAX
BOJIOKOHHBIX IIHYPOB HE00XOAMMO CHATh 3AIIUTHBIC KOJMA4YKH ¢ UX TOPLOB.
IHocsie okoHYaHusi padoThI ¢ BOJIOKOHHBIM IIHYPOM 005132T€JIbHO YCTAHOBUTDH
HAa ero TOopubl CHATbIe 3alUTHBIe Koanayku. Ilepex  KaKabIM
HCIOJb30BAHMEM B HM3MEpPeHHMAX ONTHYECKOr0 TecTepa Heo0X0auMo
OTBEPHYTH 3ALIUTHBIA KOJINAYOK C TOPLUA ero KOHHEKTOPAa M HeMeIJIEHHO
COCMHHUTb €ro ¢ KOHHEKTOPOM BOJIOKOHHOro mHypa. Ilocie oxoH4yaHus
H3MepeHUs 0053aTeJIbHO YCTAHOBHUTH 3AIUMTHBIM KOJINA4Y0K Ha IpeKHee
MecCTo.

1.YcranoBuTe opraHpl yNmpaBlIeHUS AJIEKTPOHHOTO Osoka «biIok muTaHus
U3IIy4aTeNs» B UCXOIHOE MOJI0KECHUE:
-pyUKy TMOTEHIMOMETPA «PETYIUPOBKa»— B KpallHEE IOJOKEHUE
IIPOTUB YaCOBOM CTPEJIKHU;
-KHOIIOYHBIN MEPEKITIOYATENb «PEKUM» - B MOJOKEHUE «MOITHOCTHY,
JUJISL YE€TO HAXKMHUTE KHOMNKY C COOTBETCTBYIOIIEH MOANHUCHIO;
-BKJTIIOUUTE TyMOJIep «ceThy». [Ipu 3TOM 3aropaercs ero noJicBeTka.
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[Ipy paHHOM TMOJOKEHWHU OPraHoB YIPABJIEHHUS AJIEKTPOHHBIN OJIOK
o0OecrieynBaeT HENPEPhIBHOE HEMOJYJIMPOBAHHOE OINTUYECKOE H3JIyuYeHUEe Ha
ONTHYECKOM  BbIXOAE. Ero MOIIHOCTh  PEryaupyercs IOTEHUIHOMETPOM

«perynupoBka». Ha  mmdpoBom  Tabimo  oroOpaxaroTcs  IMOKa3aHUs,
IIPOITOPIIMOHATBHBIC (POTOTOKY BCTPOCHHOT'O B JIa3€PHBIM MOAYJIb KOHTPOJBHOTO
dbotommona.

2.IIpoBepte paboTOCIOCOOHOCTS J1azepa. s 3Toro moBepHUTE MO YaCOBOM
CTpEJNIKEe PYUYKY MOTEHIIMOMETpa «perynupoBkay. [lokazanus Ha nmudpoBoMm TabdII0
JOJDKHBI YBEIIUYUBATHCS, YTO CBHICTEILCTBYET 00 UCIIPABHOCTH JIa3epa.

3.YcTaHOBUTE KHOTIOYHBIM MEPEKIIOUATENh «PEKUM» B TOJIOKEHUE «TOK»,
JUIS 9ero Ha)XMHUTE KHOMKY C COOTBETCTBYIoMmeW momamuchio. [Ipm 3ToM Ha
1uppoBoM TabJI0 0TOOpakaeTCcsl 3HAUYCHUE TOKA, IIPOTEKAIOIICTO Yepe3 Ja3epHbIN
o (TOK HaKa4vKH).

4. C momompio omaomomoBoro muypa FC/UPC-FC/UPC (kenTwlii mBET
3aIUTHON OOOJIOYKH) COCIMHHTE «ONTHYCCKUN BBIXOJ» DJICKTPOHHOTO OJIOKa
«bJIOK MUTaHMS WU3Ty4YaTENs» ¢ BXOJAOM ONTHYECKOTO TeCTepa .

5.BxirounTe ONTHYECKUN TECTep M MEPEBEIUTE €r0 B PEKUM H3MEpPEHUS
aOCOJIFOTHBIX 3HAYEHUH MOIIHOCTH Haxkumas kHonky mvt, dbm, db ma ero
JUUEBOM MaHEeIu. YCTAaHOBUTE TECTEP B PEXKUM H3MEPEHHI Ha JJIMHE BOJHBI 1,3

MKM HaXHMMas KHONKy A Ha ero JMIEBOH maHenw. IIpH HeoOXOIMMOCTH
UCIIOJIB3YHTE OMMCaHUE Mpubdopa.
6.YcraHOBUTE C MOMOIIBIO MOTEHIIMOMETPA «PETYIUPOBKA» IIEKTPOHHOTO
Osioka «bJIOK TTUTaHUS W3JIydaTess» BEIIMUYUHY ONTHYECKONW MOIIHOCTU B pailoHe
0,5 MmBt mo npubopy. 3adukcupyiite 3T0 3HaYE€HHE B COOTBETCTBYIOIICH rpade
tabmuiibl 1. [Ipu ganbHENIUX U3MEPEHUSX 3TO 3HaYEHUE HE TOKHO U3MEHSTHCA.
Tabnauya 1.3amyxanus ¢ TUHUU, 8bI36AHHBIE CMBIKOGKOIL C6EMO060008
PAa3IUYUHBIX MUNOE.

P,s (MBT) SM-SM (1B) | SM-MM (1B) | MM-MM (xB) | MM-SM (11B)

7.YcTaHOBUTE pEeXHUM pabOThl ONTHUYECKOI'O0 TECTepPa, COOTBETCTBYIOLIMIA
U3MEPEHUI0 MOIIHOCTH B OTHOCUTENBHBIX EAMHHUIAX (M3MEpEeHHE 3aTyXaHus),
Ha)kaB HeoOXoJauMoe KoyimdecTBOo pa3 kHomky mvt, dbm, db. Ilocme »storo
HaO)KMHUTE KHOIIKY «YyCTAaHOBKa HYJIs» Ha IynpTe Tectepa. llpu 3Tom ypoBeHb
ONTUYECKOW MOIIHOCTH, MOCTYNAIONIMA Ha BXOA MNpUOOpa, MPUHUMAETCA 32
HysneBou. Ha ero nucrnnee nossisercsa 3Hauenue 0nb.

8.C momompio oxHomomoBoro ImHypa FC/UPC-FC/UPC (kenteiii 1BeT
3aIIUTHOM OOOJIOUKH) COEIMHHUTE «ONTHYECKUU BBIXOJ» DJIEKTPOHHOrO OJIOKa
«bok muTaHUSA W3My4yaTENs» C COCAMHHUTENIbHOM onTudeckoil poserkoit FC-
FC/UPC, pacnonoxxenHol Ha mtatuBe Ha 1wiate 5 (puc.l). [IpoTuBOMONOXKHYIO
94acTh ONTHYECKON PO3ETKH C OMOIIBI0 ogHOMOozo0Boro IHypa FC/UPC-FC/UPC
(PKENTHINM LBET 3alUTHOW 0OOJOUKHU) COCIUHUTE C BXOJOM ONTHYECKOTO TecTepa.
Ha ero nucruiee mosiBisieTcsi 3Hau€HUE 3aTyXaHHsS B JIMHUHU, COOTBETCTBYIOIIEE
COEMHEHHIO JIBYX OJIHOMOJOBBIX CBETOBOJIOB, MMEIOIMX OJMHAKOBOE 3HAUY€HHUE

MMACCUBHBIE DJIEMEHTHI 16




YUCJIOBOM aneprypsl, BelpaxkeHHOe B 1b. 3aHecuTe 3TO 3HaueHHE B TaOIUIy 2 B
rpady SM-SM (cThIKOBKA JIByX OJTHOMOJIOBBIX CBETOBOIOB).

9.3amennte ontuueckuit muyp FC/UPC-FC/UPC, coenuHsomuid BXOJ
OIITUYECKOro TeCTepa U ONTHYECKYI0 po3eTky Ha MHoromonoBhiii (FC/PC-FC/PC,
OpaH)XEBBIH IBET 3alIMTHOW 00070ukH). OTMEThTE MO JUCIUICID ONTUYECKOTO
TECTEpa  3aTyXaHUE, COOTBETCTBYIOIIEE COEAMHEHUIO  OJHOMOJOBOIO U
MHOT'OMOJIOBOT'O CBETOBO/IA.

Bunumanue! B 3mom cayuae amnanuzupyemcsa coeounHenue  08yx
C6€Mmo60006 C PA3IUYHBIM 3HAUEHUEM YUCI0601 anepmypbl. B peanvhoii nunuu
coeOuHeHue O0O0HOMOOO0BbIX U MHO20MOO08bIX CEEMOG00068 UCHOIbIYEMCA
MOJIbKO 8 UCKIIOYUMEIbHBIX CTIYUASX.

[Totepu B coeaMHEHUU OOYCIOBIEHBI pa3IMYUEM B BEIUYMHAX HUX
YHUCJIOBBIX amlepTyp. 3aHecuTe m3MepeHHoe 3HadeHue B rpady SM-MM tabmuiisr
1.

10.0tcoenunute BonokoHHbld 1mHYp FC/UPC-FC/UPC, coemunsiomnmii
COTNITUYECKUNA BBIXOM» DIEKTPOHHOTO OJioka «bIOK TNWTaHWA W3IydaTens» C
ONTHUYECKON PO3ETKOM.

11.0tcoenunute BonokoHubli mHyp FC/PC-FC/PC ot BXOma onTHYecKOro
TecTepa.

12.C nomompto MHOromogaosoro mnHypa FC/PC-FC/PC (opamkeBblii 1BET
3aIIUTHOM OOOJIOYKH) COENMHHUTE «ONTHYECKUU BBIXOJ» DJIEKTPOHHOrO OJIOKa
«bJoK MUTaHus U3TydaTens» ¢ BXOJIOM ONTHYECKOro tecrepa. [Ipu 3Tom ypoBeHb
ONTUYECKOW MOIIHOCTH, TOCTYHAIOMIMi MO BOJOKOHHOMY IIHYpY Ha €ro
BBIXOJHOW KOHHEKTOP, U3MEHUTCS W3-32 U3MEHEHUS YCJIOBHM COCIUHEHUS MEXKIY
OJTHOMOJIOBBIM ~ CBETOBOJIOM  JIa3epHOro auoAa (OH HAXOAWTCS BHYTPH
AIIEKTPOHHOTO 0JIOKA) U MHOTOMOJIOBBIM CBETOBOJIOM.

13.IlepeBeanTe ONTHUYECKUN TECTEp B PEXKUM H3MEpPEHUS aOCOITIOTHBIX
3HAYCHW MOIIHOCTH HakuMmas KHomky mvt, dom, db Ha ero ymuesoit manenw.
[ToBTOpUTE AEHCTBUS, IPEAYCMOTPEHHbBIE TYHKTaMu 6 U 7.

14.C nomompto MHOromogaoBoro muypa FC/PC-FC/PC (opamkeBblii 1BET
3aIIUTHOM OOOJIOYKH) COEIMHHUTE «ONTHYECKUU BBIXOJ» 3JIEKTPOHHOrO OJIOKa
«boKk TWTaHUSA W3Ay4yaTENs» C COEAMHHUTENIbHOM onTudyeckoil poszerkon FC-
FC/UPC, pacnonoxxeHHol Ha mtatuBe Ha 1wiate 5 (puc.l). [IpoTuBOMONOXHYO
YacTh ONTHUYECKON PO3ETKU C MOMOIIbI0 MHOTOMOJIOBOTO IIHYpa (OpaH>KEBBI
[BET 3alIUTHON OOOJIOUKM) COEIMHUTE C BXOJOM ONTHUecKoro tecrepa. Ha ero
JUCIUIEE TOSBISETCS 3HAYCHHE 3aTyXaHWs B JIMHUU, COOTBETCTBYIOIIEE
COEJIMHEHUIO JIBYX OJHOMOJIOBBIX CBETOBOJIOB, MMEIOIIUX OJMHAKOBOE 3HAYCHUE
YUCJIOBOM aneprypsl, BelpaxkeHHOEe B 1b. 3aHecuTe 3TO 3HaueHHE B TaOnUIy 2 B
rpagpy MM-MM (cThIKOBKa ABYX MHOTOMOJOBBIX CBETOBOJIOB).

15.3ameHnTE ONTHYECKHA IHYP, COSTUHSIONIUN BX0/l ONTHUYECKOTr0 TecTepa
U ONTUYecKyro poserky Ha omHomompoBbiii (FC/UPC-FC/UPC, sxenternii 1mBer
3aUTHON 0005104KkHK). OTMEThTE MO JUCIUICI0 ONTUYECKOr'0 TecTepa 3aTyXaHue,
COOTBETCTBYIOIIEE COSAMHEHHIO OHOMOAOBOTO 1 MHOIOMOJIOBOTO CBETOBO/IA.

Buumanue! B 3mom cayuae ananusupyemca coeOuHenue 08yx
C6€M060006 C PA3IUYHBIM 3HAUCHUEM YUC10801 anepmypsl. B peanvhoii nunuu
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COeOUHEeHUEe MHO20MO008bIX U OOHOMOOOBHIX CBEMOB0008 UCNOIbIYEHICA
MObKO 8 UCKIIOUUMEIbHBIX CIYUAsX.

[Totepu B coeauHeHHM OOYCIOBJCHBI pa3IMUYMEM B BEIMYMHAX MX
YHUCIIOBBIX anepTyp. 3aHecuTe u3MepeHHoe 3Hauenue B rpady MM - SM tabnuiist
1.

16.0TcoenuHUTE BOJIOKOHHBIN MIHYP, COSAUHSIONIUN «ONMTUYECKUNA BBIXO)
ANIEKTPOHHOTO 0JI0Ka «bBIIOK MUTaHUS U3ITydaTels» ¢ ONTUYECKONW PO3ETKOM.

17.0TcoeauHuTe BOJIOKOHHBIN IIHYP COEIUHSIONIANA BXOJ ONTHYECKOTO
TECTEPA C ONTUYECKON PO3ETKOM.

18.IToBTOpUTE BCE M3MEPEHMUS ISl COSTMHUTENBHBIX U MIEPEXOIHBIX PO3ETOK
ApYruxX TUIOB ( IO YKa3aHUIO mpenoaasatend). s coeauHEHUs 3JIEMEHTOB
CIENYET MCIOJIb30BATh COOTBETCTBYIOIIME BOJOKOHHBIE COCIUHUTEIBHBIE WU
nepexoaubie 1mHYyphl.( FC/UPC-FC/UPC, FC/PC-FC/PC, FC/UPC-SC/UPC,
FC/PC-SC/PC).

Jlabopamopnas paboma. «Hccneoosanue xapakmepucmuk
ammeHamopoe».

Ienv pabomer:

-TIOJTy4€HUE HABBIKOB Pa0OThI C U3MEPUTENIEM ONTUYECKON MOIIIHOCTH
«Anmas 33»;

-U3MCPCHUC 3aTyXaHUsA, BHOCUMOI'O ITOCTOSAHHBIM ATTCHHOATOPOM Ha
OCHOBE ONTUYECKON PO3ETKH JIJI1 MHOIOMOJIOBBIX U OJJHOMOIOBBIX CBETOBO/IOB;

-U3MCPCHUC 3aTyXaHHA, BHOCUMOI'O IICPCMCHHBIM ATTCHIOATOPOM Ha
OCHOBE OIITHYECKOU PO3CTKU AJIsI MHOI'OMOAOBLIX U OJHOMOIOBBIX CBCTOBOAOB H
IpaayrpoBKa aTTeHI0ATOPA.

Ilopsaook eévinonnenusn padomeol.

Buumanue! Ilepex KamxabIM HCHOJb30BAHMEM B  H3MeEpPEHMSIX
BOJIOKOHHBIX IIHYPOB HEOOXO0AUMO CHSITh 3AIIMTHBIE KOJMAYKH ¢ UX TOPIIOB.
IHocsie okoHYaHUs1 PadoOTHI ¢ BOJIOKOHHBIM IIHYPOM 00513aT€JIbHO YCTAHOBUTH
HA ero TOpHbl CHATbIe 3amUTHbIe KoJmadku. Ilepexn KakabIM
HCMOJb30BAHMEM B HM3MEpPEHHMSX ONTHYECKOr0 TecTepa HeoOX0AUMO
OTBEPHYTH 3AIUTHBIA KOJMNAYOK C TOPLHA €ro KOHHEKTOPAa M HeMeIJIeHHO
COCIMHUTh €ro ¢ KOHHEKTOPOM BOJIOKOHHOro muypa. Ilociie oxkoHuaHus
U3MepeHus1 0053aTeJIbHO YCTAHOBUTH 3AIUMTHBLIH KOJIMAY0K Ha TMpPeKHee
MECTO.

1.YcranoBuTe opraHbl ympaBleHUS AJIEKTPOHHOTO Oyoka «biIok mutanus
U3JIy4aTeNs» B UCXOIHOE MOJIOKEHUE:
-pyUKy TMOTEHUMOMETPA «PETYIUPOBKa»— B KpANHEE IOJOKEHUE
IIPOTUB YaCOBOM CTPEJIKHU;
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-KHOTIOYHBIA MEPEKITIOUaTeh «PEKUM» - B TIOJIOKCHUE «MOIITHOCTHY,
JUTSL 4E€TO HAXKMUTE KHOIKY C COOTBETCTBYIOIIEH MOAMHUCHIO;
-BKJTIIOUUTE TyMOJIEp «ceTh». [Ipu 3TOM 3aropaercs ero moJicBeTKa.

[Ipyu paHHOM TMOJOKEHWU OPraHOB YIPABJICHHUS AJIEKTPOHHBIN  OJIOK
oOecrieynBaeT HENPEPHIBHOS HEMOJYJIMPOBAHHOE OINTHYECKOE H3JydYeHHE Ha
ONTHYECKOM  BBIXOZle. Ero MOIIHOCTH  peryaupyercs MOTEHIIMOMETPOM
«perynupoBka». Ha  mudpoBom  Tabino  oroOpaxaroTcs  IMOKa3aHUs,
IPOIOPIIMOHATBHBIE (DOTOTOKY BCTPOCHHOT'O B Ja3epPHBIM MOAYJIh KOHTPOJIBHOTO
dbotonnona.

2.IIpoBepTe paboTOCIIOCOOHOCTH Jlazepa. st 3Toro moBepHUTE MO YaCOBOM
CTpENIKEe PYUYKy MOTEHIIMOMETpa «perynupoBkay. [lokazanus Ha nudpoBom TabdIIo
JIOJIKHBI YBEJITMYUBATHCS, YTO CBUJIETEIBCTBYET 00 UCIPABHOCTH Jla3epa.

3.YcTaHOBUTE KHOTIOYHBIM MEPEKITIOUATENh «PEKUMY» B TMOJOKEHUE «TOK»,
JUISL 4ero HaXMHUTE KHOMKY C COOTBETCTBYIomIeW monamuchio. [Ipu 3ToM Ha
udpoBoM TabI0 O0TOOpakaeTcsl 3HaYECHUE TOKA, MPOTEKAOIIEr0 Yepe3 JIa3epHbIi
oA (TOK HaKa4vKH).

4. C nomompio ogaomomoBoro mHypa FC/UPC-FC/UPC (kenThlii 1Ber
3aIIUTHOM OOOJIOYKH) COEIMHHUTE «ONTHYECKUU BBIXOJ» DIEKTPOHHOrO OJIOKa
«bJIOK MUTaHMS U3Ty4YaTeNs» ¢ BXOJOM ONTHYECKOTO TECTEPA.

5.BxirounTe ONTHYECKUH TECTep M TIEPEBEINTE €r0 B PEKUM H3MEpPEHUS
aOCOJIFOTHBIX 3HAYEHUH MOIIHOCTH Haxkumas kHonky mvt, dbm, db ma ero
JUIEBOM MaHenu. Y CTaHOBUTE TECTEp B PEXKHUM U3MEPEHMI Ha JUIMHE BOJHBI 1,3

MKM, HaXHMas KHONKy A Ha ero juieBoil mnaHenu. IIpum HeoOXOAMMOCTH
UCTIONIb3YWTE OMUcaHue mpuoopa.

6.YcraHoBUTE C MOMOIIBIO MOTEHIIUOMETPA «PETYIUPOBKAY IIEKTPOHHOTO
0si0ka «bJIOK MUTaHUs WU3IIydaTess» BEIMYMHY ONTHYECKOW MOIIHOCTH B pailoHe
0,5 ™MBT mno onrtudueckomy Ttectepy. 3adUKCHpyHTE OTO 3HAUCHUE B
cooTBeTcTBytomel rpade Tabmuubl 1. Ilpu ganpHEHIIUX M3MEPEHUSIX ITO
3HAYEHUE HE JOJDKHO U3MEHATHCA.

/. YcTaHOBHUTE PEXHUM pPabOThl ONTHYECKOTO TECTepa, COOTBETCTBYIOIIUMN
U3MEPEHUI0 MOIIHOCTH B OTHOCHUTENBHBIX €IUHUIAX (M3MEPEHHE 3aTyXaHus),
Ha)kaB HeoO0XoauMoe KoinmdecTBO pa3 kHomky mvt, dbm, db. Ilocme »storo
HaKMUTE KHOIKY «YCTaHOBKAa HYJIsI» Ha MyjibTe Tectepa. Ilpu 3TOM ypoBEHB
ONTHYECKOW MOIIHOCTH, MOCTYIMAIONIMA Ha BXOA MNpuOOpa, MPUHUMAETCS 3a
HysneBo. Ha ero nucriee nosasisercs 3Hadenue 0ab.

Taonuyal. Ochabnenue cmyneH4amozo ammeHOamopa.

Pas (MBT) SM-SM (nb) MM-MM (nb)
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8.IlpousBenure um3MepeHue  ociabiIeHUs, BHOCHUMOTO B  JIMHHIO

(HUKCUPOBAHHBIM ATTECHIOATOPOM - PO3ETKOM I 0AHOMO0BOro BojsokHa FC/SM.
ATTeHroaTtop pacnojioxkeH Ha miare 6 (puc.l). JIns 3TOro BbINOIHUTE CIEAYIOLINE
JICUCTBUSL.

8.1.0tcoenuune ONTHYECKUH pa3beM BojokoHHOro mHypa FC/UPC-
FC/UPC or BxOJa ONTHYECKOI'O0 TECTEpa M COCIHHUTE €ro C aTTCHI0ATOPOM -
PO3ETKOM.

8.2.BTopoii BBIXOA aTTEHI0ATOpa - PO3ETKHU COENUHUTE C MOMOIIBIO
omHOMOA0BOro BosjiokoHHoro mHypa FC/UPC-FC/UPC (kenThlii 1iBET 3aIuTHON
000JI0YKH) CO BXOJIOM ONTHYECKOIO TECTEPA.

8.3.3anecure B Tpay SM-SM Tabmuibl 2 3HaYeHWE OCIA0JICHUS,
KOTOpO€ BHOCUT AaTTEHI0ATOpP B OJHOMOJOBYIO JIMHHMIO. BenuuumHa 3TOro
ocnabIeHus] CUNTBHIBACTCA C AUCILIES ONTUYECKOTO TeCTepa.

8.4.0TcoenuHnTEe ONTHUYECKHME OJHOMOJIOBBIE IIHYPHI OT BCEX
UCIIOJIb3yEeMBbIX 3JIEMEHTOB.

8.5.CoennHNTEe «ONTUYECKHUA BBIXOJ» IJIEKTPOHHOTO OJIOKA M BXOJ
ONTHYECKOro TecTepa ¢ moMoIinbio MHOoromogooro mmuypa FC/PC-FC/PC. Ilpu
ATOM YPOBEHb ONITHUYECKOW MOIIHOCTH, IMTOCTYIAOIIHNH 110 BOJIOKOHHOMY IITHYPY Ha
€ro BBIXOJHOW KOHHEKTOpP, M3MEHUTCA H3-32 W3MEHEHHUS YCIIOBUM COCIUHEHUS
MEXIy OJHOMOJOBBIM CBETOBOJOM Ja3epHOTO AMOAa (OH HAaXOJUTCS BHYTPH
3JEKTPOHHOTO 0JI0Ka) 1 MHOT'OMOJIOBBIM CBETOBOJIOM.
[lepexniounB peXUM HM3MEPEHUN ONTHYECKOro TecTepa B IMOJIOkKEeHHe MBT
(U3MepeHre MOITHOCTH B a0COJIFOTHBIX €IMHMIAX), ¢ TOMOIIbIO MOTEHIIMOMETpa
«pEeryIupoBKa» Ha JIUIIEBOM MaHENU «OJIOKa MUTAHUS M3JIydaTelis» YCTaHOBUTE
BCJIMYHMHY ONTHYECKOW MOITHOCTH B paioHe 0,5 MBT IO ONTHYECKOMY TECTEPY.
[Ipu manbHEUIUX U3MEPEHUSIX 3TO 3HAYCHUE HE JIOJDKHO U3MEHSITHCSI.

8.6.YcraHoBuTE  pEeXHUM paboThI ONTUYECKOTO TecTepa,
COOTBETCTBYIOIIUN U3MEPEHHIO 3aTyXaHUs, HAKaB HEOOXOIUMOE KOJUYECTBO a3
kaonky mvt, dom, db. ITocie sToro HaxxMuUTE KHONKY «yCTaHOBKAa HYJIS» Ha
nyyibTe Tecrepa. Ilpu 3TOM ypOBEHb ONTMYECKOM MOIIHOCTH IOCTYNAIOIMKA Ha
BXOJl MpuOOpa MpUHUMAETCA 3a HyJeBoW. Ha ero mucriee mosBisieTcs 3HaYCHUE
Onb.

8.7.01coenmuuue ONTHYCCKUI pazbeM BoyiokoHHoro muypa FC/PC-
FC/PC or BXoOza ONTHUYECKOrO TECTepa M COCIUHHTE €ro ¢ aTTCHIATOPOM -
PO3ETKOM.

8.8.BTopoii BBIXOJ] aTTEHI0ATOpA - PO3ETKH COCIUHUTE C MOMOIIBIO
MHOromozoBoro BojiokonHoro muypa FC/PC-FC/PC (opamkeBbIii 1[BET 3alIUTHON
000JI0YKH) CO BXOJIOM ONTHUYECKOIO TECTEPA.

8.9.3anecure B rpady MM-MM Tabnuipl 2 3HaueHue ociabiaeHus,
KOTOPO€ BHOCUT AaTTEHI0OATOP B MHOTOMOJIOBYIO JIMHHWIO. BemnumHa 3TOrO
OCITa0JICHHSI CAUTHIBACTCS C JUCIUIES] ONTUYECKOTO TECTEPA.

9.Ilpou3Benure  uU3MEpeHUE  OCJIAOJIEHUS, BHOCMMOTO B  JIMHHIO

(UKCHPOBAHHBIM aTTEHIOATOPOM - PO3ETKOH IS MHOTOMOJIOBOTO BOJIOKHA
FC/MM. Artrentoatop pacrnonoxen Ha tuiate 6 (puc.l). [Ijis 3TOro BBIMOJHUTE
CIICYIOLIUE JECUCTBUS.
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O.1.IlepeBennTe ONTHYECKUH TecTep B PEKUM  H3MEPECHHS
aOCOJIFOTHBIX 3HAYEHHH MOIIMHOCTH Haxkumas kHonky mvt, dbm, db ma ero
JIMLIEBOM TTaHENH.

9.2.C nomoripio oxnomoposoro muypa FC/UPC-FC/UPC (kxenThbiii
[BET 3allIUTHON 000JIOYKH) COEIMHUTE «ONTUYECKUI BBIXO» SJIEKTPOHHOIO OJI0Ka
«byOK mUTaHMS U3TydYaTeNs» ¢ BXOAOM ONTHYECKOr O TECTEPA.

9.3.C nomoIp0 NOTEHIIMOMETPA «PETYIUPOBKa» HA JUIEBOW MaHEI!
«OJ0Ka MUTAaHUA M3TydaTens» yCTAHOBUTE BEIUYMHY ONTUYECKOM MOIIHOCTHU B
paiione 0,5 MBT mo ontuueckomy Ttectepy. llpu manbHEHIINX H3MEPEHHSIX 3TO
3HAUEHUE HE JOJKHO U3MEHSTHCA.

9.4.Ycranosure peXUM paboThI ONTHYECKOT O TecTepa,
COOTBETCTBYIOIIMIA HW3MEPEHHMIO MOIIHOCTH B OTHOCUTENBHBIX EIMHMIIAX
(M3MepeHune 3aTyXaHus ), HakaB He0OX0UMOEe KOJIMYECTBO pa3 KHomKy Mvt, dbm,
db. Tlocie »TOro HaXXMHWTE KHOIKY «YCTaHOBKAa HYJISI» Ha IyJibTe Tectepa. [lpu
STOM YypPOBEHb OINTHYECKOM MOIIHOCTH, TOCTYMAIIUA Ha BXO0A Npudopa,
puHUMaeTcs 3a HyJieBou. Ha ero nucruiee nosiBisiercs 3nauenue 0ab.

9.5.IloBTOpUTE H3MEpPEHUS, MNPEIYCMOTPEHHBIE B IYHKTE 8 IS
(PUKCHPOBAHHOTO aTTEHIOATOPA - PO3ETKH JJIsI MHOrOMO10BOTr0 BojokHa FC/MM.

9.6.0TcoeauHnTE BCE BOJIOKOHHBIE IIHYPHI OT AJIEMEHTOB ONTHUYECKOI
CXEMBI.
10.ITpousBecT U3MEpEHNE OCIIA0ICHNS, BHOCUMOTO B JIMHUIO TTEPEMEHHBIM
aTTEHIOATOPOM. 3HAay€HUE H3TOro OCHa0JIeHHs TakXkKe, KaK M B MpeabLaylieM
cily4ae, pa3JIMyHO IMPU HKCIOJIB30BAHUU €r0 B OJHOMOJOBOM M MHOIOMOJIOBOM
BOJIOKOHHOM JIMHUU. ATTEHI0ATOp pacnoiokeH Ha miare 6 (puc.l). Beimonnure
CIICIYIOLIUE JECUCTBHUS.

10.1.BpinonnuTe AelcTBUS, IPELYCMOTPEHHbIE MYHKTaMu 4 — 7.

10.2.0rcoeauHne ONTUYECKHI pazbeM BojokoHHOTO miHypa FC/UPC-
FC/UPC or BXoJga ONTHYECKOTO TeCTEpa U COCIUHHUTE €ro C MEPEMEHHBIM
aTTEHI0ATOPOM - PO3ETKOM.

10.3.BTopoii BbIX0A NEPEMEHHOT0 aTTEHI0ATOPA - PO3ETKU COETUHUTE
C TIOMOIIIBI0 0 JHOMO10BOTO BoJIokoHHOTO mHypa FC/UPC-FC/UPC (xenThIii BeT
3aIIUTHON 00O0JIOYKH) CO BXOAOM ONTHUYECKOT 0 TECTEPA.

10.4.IlepeMeHHBINI aTTEHIOATOpP BHITIOJHEH Ha 0a3e ONTHYECKOU
onnomonoBoit  poszerku FC-FC. l3meHenwe BHOCHMMOTO UM  3aTyXaHHs
OCYUIECTBJISIETCS. 32 CYET MPOJAOIBHOM pPACCTHIKOBKM TOPIOB CBETOBOJIOB,
NOJICOEIMHEHHBIX K HEMY. PacCThIKOBKa OCYILECTBISETCA 3a CUET BpaALICHHS
BHEITHEH Tailku Ha ero kopiyce. BpallleHre mo 4acoBOM CTpenKe yBEIUYMBAECT
BHOCUMOE€ 3aTyXaHHE, NMPOTUB — yMeHbIuaer. i1 (ukcauud yCTaHOBIEHHOTO
3aTyXaHHsl CIY)KHT KOHTpTaiika, pacmojiokeHHasi Onmmxke K koprycy. B manHou
71a00paTOPHOM YCTAHOBKE KOHTprailka MOCTOSHHO HaXOIUTCS B IOJIOKEHUH,
UCKJTIOUAIoNeM (UKCAIMIO PETYIMPOBOYHONW. DTO CHENaHO I ymoOcTBa
npoBelieHUus u3MepeHuil. [Iis u3MeHeHus 3aTyxaHusl CcleayeT MPOU3BOIUTH
BpallleHHe KpailHeil raiiku. Bce peryampoBKH cieayeT NpOU3BOAMTH C OCOOOM
aKKypaTHOCTHIO, YTOOBI HCKIIIOYHTH IOJIOMKY MEXaHMYECKHX Y3JIoB. Bparmas
PErYIMPOBOYHYIO TailKy MPOTUB YacOBOW CTPEIKH, YCTAHOBUTH 3aTyXaHUE
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BHOCUMOE aTTeHwatopoMm, o = 31b, duxkcupys ero mno AUCIUICIO ONTHYECKOTO
Tectepa. [laHHoe 3HaUeHNE 3aHECTH B MEPBYIO rpady TabiuIb! 3.

10.5.1TpousBect rpagyupoBKY aTTEHIOATOpa, (PUKCUPYS BHOCHUMOE
UM ocjabieHue, cooTrBeTcTBymomiee N  IOJHBIX 00OPOTOB BOKPYr OCH
peryaupoBovYHON raiiku. BemuunHa 3TOro ociiabjieHHs] CUMTHIBACTCS C JUCILIES
onrtuyeckoro tecrepa. Hayano orcuera o00pOTOB COOTBETCTBYET 3aTyXxaHHio 3 1b
(N=0). 3akoHYMTH H3MEpPEHHUs] NpPH JOCTHKCHUU 3HAauYeHHs 3aTyxaHus 15 1b.
JlaHHbIE U3MEPEHUN 3aHECTU B TaOIUILy 3.

Taonuya 3. Ipadyupoexa nepemennozo ammenwamopa. Benuuuna

ONMUYECKOU MOWHOCMU HA 6x00¢ Puys =  mem.
N (060poTOB) 0
a (1b) 3nb

10.6.0TcoenuHuTEe ONTUYECKHWE OJHOMOJOBBIE IIHYphI OT BCEX
UCTIONB3YEeMBIX dJIeMEHTOB. COEAMHHUTE BBIXOJ DJEKTPOHHOTO OJIOKa M BXOJ
ONITUYECKOTO TecTepa C MOMOIIBI0 MHOTOMOJOBOrO miHypa. [lepexiounB pexum
U3MEPEHUN ONTUYECKOT0 TecTepa B MONOKeHHEe MBT, ¢ MOMOIIbIO TOTEHIIMOMETPa
«PETYIHUPOBKAY YCTaHOBUTE BEITHYUHY ONITUYECKOU MOIITHOCTH,
COOTBETCTBYIOILIYIO IPEIbITYIIUM U3MEPEHUSIM U 3aUKCUPOBAHHYIO B Ta0HIIE 3.

10.7.YcranoBute  pexum  pabOThl  ONTHYECKOTO  TECTepa,
COOTBETCTBYIOIIUN U3MEPEHHIO 3aTyXaHus, Ha)kKaB HEOOXOIMMOE KOJIUYECTBO pa3
kaonky mvt, dom, db. ITocie 3Toro HaXMUTE KHOINKY «yCTaHOBKAa HYJIS» Ha
nyJaeTe Tecrepa. [Ipy 3TOM ypOoBEHb ONTHMYECKOM MOIIHOCTH NOCTYNAOIIANA Ha
BXOJ mpubopa MmpuHUMaeTcs 3a HyJeBoil. Ha ero aucniee nosinsercs 3HaueHUE
Onb.

10.8.0TcoenunnuTe ONTHYECKUW  pa3beM  MHOTOMOIOBOIO

ceeroBoga FC/PC-FC/PC or BXOma ONTHYECKOrO TeCTepa M COCIAUHUTE €ro C
aTTEHI0ATOPOM.

10.9.C momorpio Broporo muHoromomosoro muypa FC/PC-FC/PC
COCIMHHUTE BTOPOH BBIXOJl aTTEHIOATOPA CO BXOAOM ONTUYECKOTO TeCTepa.

10.10.IToBTOPUTH TpPamyUpOBKY TEPEMEHHOIO aTTEHI0ATOpa TNpH
UCIIOJIb30BaHUU €ro B MHOIOMOJOBOM JnHUU. [lpum mnpoBeneHun usMepeHui
PYKOBOACTBOBAThCA yKazaHus MU ITyHKTOB 10.4.,10.5.

Jlabopamopnas paboma. «Moodenuposanue npoyecca noucka
HeUCnPaeHOCMU ONMUUECKOU TUHUU CBA3U C NOMOUbIO ONMUUECKO20
mecmepay.

Ilenv pabomor:
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-MIOJTy4€HUE HABBIKOB PAOOTHI C UBMEPUTENIEM ONTUYECKON MOUTHOCTH
«Anma3z 33» npu 0OHapyKEHUH 0OPHIBA B BOJIOKOHHO-ONITUYECKOMN JIMHUH CBSI3H.

Ilopsaook evinonnenus padbomo.

Buumanme! Ilepen KaKkabIM  HCHOJB30BAHMEM B  H3MepPeHHMAX
BOJIOKOHHBIX IIHYPOB HEO00XO0AMMO CHSITh 3AIIIUTHBIC KOJMA4YKH ¢ UX TOPLOB.
ITocsie okoHYaHHsI pa00THI ¢ BOJIOKOHHBIM IIHYPOM 00513aTeJIbHO YCTAHOBUTH
HA ero TOpUbI CHATbIe 3amuTHbIe KoJmayku. Ilepex KaxkabIM
HCIMOJIb30BAHMEM B HM3MEPEHHUSAX ONTHYECKOro Tecrepa «Aama3 33»
HEe00X0IMMO OTBEPHYTH 3AIMMTHBIH KOJINAYOK C TOPHA €ro KOHHEKTOpa M
HEMEJJICHHO COeJMHHMTBH €ro ¢ KOHHEKTOPOM BOJIOKOHHOro mmuypa. Ilocie
OKOHYAHHWS W3MepeHHs1 00513aTeJIbHO YCTAHOBUTH 3AIUTHBIH KOJIAYOK HA
NpexxHee MecTo.

1.YcranoBuTe opraHbl YNpaBlICHUS JIEKTPOHHOro Osioka «biiok mutaHus
U3JIy4aTens» B UCXOAHOE MOJIOKEHUE:
-py4Ky TOTEHIIMOMETpA «PEryJIUpOBKa»— B KpailHee MOJI0KEeHHE
IIPOTHUB YaCOBOM CTPEJIKU;
-KHOIIOYHBIN MEPEKITIYATENb «PEKUM» - B MOJOKEHUE «MOIIHOCTHY,
JUTSL 4ETO HAXKMUTE KHOIIKY C COOTBETCTBYIOIIEH MOAMHUCHIO;
-BKJIIOUUTE TyMOsep «ceThy». [Ipu 3TOM 3aropaercs ero noJcBeTKa.
[Ipy paHHOM TMOJOKEHHWU OPraHoB YIPABJICHHUS AJIEKTPOHHBIN OJIOK
o0OecrieynBaeT HENPEPHIBHOE HEMOJYJIMPOBAHHOE OINTUYECKOE H3JIy4YE€HHE Ha
ONTUYECKOM  BbIxoAe. Ero MOIIHOCTh  PEryaupyercs MOTEHUIHOMETPOM

«perynupoBka». Ha  mudpoBom  Tabno  oToOpaxkaroTCsa  MOKa3aHUS,
POIOPIIHOHATBHBIE (DOTOTOKY BCTPOCHHOT'O B Ja3€pPHBIM MOAYJIh KOHTPOJIBHOTO
dbotonuona.

2.IIpoBepTe pabOTOCIIOCOOHOCTH Jazepa. s 3Toro noBepHUTE MO 4YacOBOU
CTpeJNIKe pyYKy MOTEHLIMOMETpa «peryiaupoBkay. [lokazanus Ha nudpoBoM Tadi10
JIOJKHBI YBEITUYMBATRLCS, YTO CBUCTEIHCTBYET 00 UCTIPaBHOCTH Jla3epa.

3.YcraHoBUTE KHOMOYHBIN MEPEKITIOUATENb «PEKUMY» B TMOJIOKEHUE «TOK»,
JUISI 9ero Ha)XKMHUTE KHOIMKY C COOTBETCTBYIOMIEH moamuchio. [Ipm 3TOM Ha
1uGpoBoM TabsI0 0TOOpax)kaeTcsi 3HaUEHHUE TOKA, MIPOTEKAIOIIEro Yepe3 Ja3epHbIn
o1 (TOK HAKAYKH).

4. C momomipto ogromopoBoro muypa FC/UPC-FC/UPC (kenteiii mBer
3aIUTHON OOOJIOYKU) COENMHHUTE «ONTHUYECKUU BBIXOJ» DIIEKTPOHHOTO OJIOKa
«bOK MUTaHUs U3JTydaTeNs» ¢ BXOJOM ONTHYECKOro TecTepa «Anmas 33».

5.BxmrounTe ONTHYECKHWI TECTEp U TMEPEBEANTE €r0 B PEXKUM H3MEpPEHUs
aOCOJIFOTHBIX 3HAYEHHH MOIIMHOCTH Haxkumas kHonky mvt, dbm, db ma ero
JMLEBOM TaHEIU. Y CTAHOBUTE TECTEP B PEXKUM U3MEPEHUM HA JUIMHE BOJHBI 1,3

MKM HaXHMas KHOTKY A Ha ero nmueBoi maHenw. IIpH HEOOXOIMMOCTH
UCIIOJIb3YWTE OnucaHue npuoopa.
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6.YcTaHOBUTE C TTOMOINBIO MOTEHIIMOMETPA «PETYIHPOBKA» DIEKTPOHHOTO
6soka «blIOK MUTaHUS U3JIydaTess» BEIMYMHY ONTHYECKOW MOIIHOCTH B pailoHe
0,5 MBT mnmo onrtmyeckomy TecTepy. 3HAUYE€HHE ONTHYECKOW MOIIHOCTH B
a0COJIOTHBIX eIMHUIIAX 3aHecuTe B Ta0imiry 1. [Ipu nanpHEHIINX U3MEpPEHUsIX 3TO
3Ha4YCHHUE He JOJIKHO U3MEHSTHCS.

/.YcTaHOBUTE PEXHUM PpabOThI ONTHYECKOTO TECTEpa, COOTBETCTBYIOMIUIL
U3MEPEHUI0 MOIHOCTH B OTHOCUTENBHBIX €AMHHUIAX (M3MEpEHHUE 3aTyXaHus),
Ha)kaB HeoO0XoauMoe KoyimdecTBOo pa3 kHomky mvt, dbm, db. Ilocme »storo
HOXMUTE KHOIIKY «YyCTaHOBKa HYJs» Ha MynbTe Tectepa. [Ipu 3TOM ypOBEHb
ONTUYECKOM MOITHOCTH, TOCTYMHAaIOIUA Ha BXOJ MNpuOOpa, NpUHUMAETCS 3a
HysieBou. Ha ero nucrnnee nossisercs 3Hauenue 0nb.

8.0TcoeAMHUTE BOJOKOHHBIM IIHYpP, COCAUHSIONIMNA SJIEKTPOHHBIA OJIOK
«b0oK MUTaHUS U3TydYaTeNns» U ONTHUYECKUM TeCTep.

9. [lns ompeneneHHOCTH B JajibHElIeM OyaeM CUMTaTh, YTO ONTHYECKUE
BXO/IbI PACIOJIOKEHBI B JIEBOM KOMMYTAITMOHHON KOPOOKE, a BHIXOJIbI — B MPaBOM.
BepxHuil psiag ONTHYECKHX PO3ETOK KOMMYTAallMOHHON KOPOOKH COOTBETCTBYET
OJTHOMOJIOBBIM ~ BXOJIaM/BBIXOJIaM, HWKHUH — MHOIOMOJOBBIM. Hymeparus
pPO3€TOK MPOU3BOJAUTCS ciieBa HampaBo. COEIUHUTE C TMOMOMIBI0 MEPEXOIHOTO
BosokoHHoro mHypa FC/UPC-SC/UPC «onTHuecKuii BBIXOA» 3JIEKTPOHHOIO
Osoka «biok nmuTaHus W3Ny4yaTens» W onThyeckui Bxoa Nel xkoMMyTalMOHHON
KopoOku (ontrueckas po3erka SC/UPC).

10.C momoIpi0 BTOPOro IMepexomHoro omnomomoBoro muypa FC/UPC-
SC/UPC (>kenThId BET 3alIUTHON 00OJIOYKH) IMONEPEMEHHO COSIUHATD BEPXHUI
psn pozerok SC/UPC BTOpO# KOMMYTallMOHHOW KOPOOKHU (ONTUYECKHUE BBHIXOIBI)
CO BXOJIOM ONTHUYECKOro TecTepa. Pe3ynbrarsl n3mMepeHuit 3aHecTy B Tabnuiy 1.

Taonuual. Ilepexoouvie ocnabdnenus mexncoy 6x00amu u 6blX00aMU
onmuueckoul nunuu. Benuuuna onmuueckoit mowynocmu na 6xode P.; =
mem.

BXOJ] BBIXOJ 1 BBIXOJ 2 BBIXOJ 3 BEIXOJ 4

1

2

3

4

Crnenyer y4yecTb, UTO U3 YETHIPEX CBETOBOAOB ONTHYECKOrO Kabess ¢ MOMOIIbIO
CBApKU COEIUHEHbI TOJNbKO TpHU. [loaTOMYy B OIHOM cCiydae M3 YEThIpEX HHU Ha
OJIHOM U3 BBIXOJHBIX PO3ETOK ONTHYECKAsh MOIIHOCTh HE (PUKCUPYETCSI.

11.IToBTOpPUTE NENCTBUS, IPEAYCMOTPEHHbIE MyHKTaMu 4 -10 11 HUOKHETO
psAla ONTHYECKUX PO3ETOK KOMMYTAllMOHHBIX KOpoOOk. B »TomM cnyuae
TECTUPYETCS MHOTOMOJIOBBIM Kabenb W JUIsi COCAMHEHUH, MPEeayCMOTPEHHBIX
nyHkramu 4-10, cienyer HCHOJb30BaTh MHOI'OMOJIOBBIE BOJIOKOHHBIE IIHYPHI
(OpaHXeBBIN 1IBET 3AIIUTHOU 0OOJIOUKH).
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Jlabopamopnas paboma. «Hccneoosanue xapakmepucmuk
omuyecKkoz0 pazgemeumensn 1x2.

Ilenv pabomeor:

-II0JIY4YCHHUC HABBIKOB pa6OTI>I C OIITUYCCKHUM TCCTCPOM,

-U3MEPEHHE  TIEPEXOJHBIX  OCJIA0JICHHM  MEXIy CBETOBOJAMHU
OINITUYCCKOIr0 pa3BCTBUTCIIA.

Ilopsaook evitnonnenusn padomeot.

Buumanme! Ilepex KamabIM HCHOJb30BAHMEM B  H3MEpPEHMSIX
BOJIOKOHHBIX IIHYPOB HEO0OXOAUMO CHAATH 3ALUTHBIE KOJIAYKH C UX TOPLOB.
ITociie okoHYaHUs PadOThI ¢ BOJJOKOHHBIM HIHYPOM 00513aT€JIbHO YCTAHOBUTD
HA ero TOpUbI CHATbIE 3amUTHble KoJnauku. Ilepex Kkaxabim
HCIOJIb30BAHMEM B HM3MEPEHHUSIX ONTHYECKOr0 TecTepa Heo0X0aAuMO
OTBEPHYTH 3AIIMTHBHIA KOJIMAYOK C TOPHA €ro KOHHEKTOpa U HeMeIJIeHHO
COCJMHUTHL €ro ¢ KOHHEKTOPOM BOJIOKOHHOro muypa. Ilocie oxoHuaHus
U3MepeHus1i 00513aTeJIbHO YCTAHOBHTH 3AIIMTHBIN KOJIAY0K HA IpPexHee
MecCTo.

1.YcraHnoBuTe opraHbl ymnpaBlie€HUs AJIEKTPOHHOro Oyioka «blOK mUTaHus
U3JIy4aTess» B UCXOIHOE MOI0KEHHE:
-py4Ky NOTECHLIMOMETpA «PETYJIUPOBKa»— B KpailHEe IOJIOKECHUE
IIPOTHUB YaCOBOM CTPEJIKU;
-KHOIIOYHBIN MEPEKIIIOUaTENb «PEXUM» - B TOJ0KEHUE «MOIIHOCTDY,
JUIS1 YETO HAXKMUTE KHOMNKY C COOTBETCTBYIOIIEN OAMUCHIO;
-BKJIIOUUTE TyMOsep «ceThy». [Ipu 3TOM 3aropaercs ero nojcBeTKa.
[Ipy 1aHHOM TMOJIO)KEHMHM OpPraHOB YIPABIEHUS AJIEKTPOHHBIM OJIOK
o0ecrieunBaeT HENPEPBIBHOE HEMOAYIMPOBAHHOE ONTHUYECKOE H3IyYEHUE Ha
ONTHYECKOM  BbIXOoAe. Ero MOIIHOCTE  peryiaupyercs IOTEHUHOMETPOM

«perynupoBka». Ha  mudpoBom  Tabno  oToOpakarOTCs  MOKa3aHUS,
POIOPIIMOHATBHBIE (DOTOTOKY BCTPOCHHOT'O B JIa3€PHBIM MOAYJIh KOHTPOJIBHOTO
dbotonuona.

2.IIpoBepTe paboTOCIIOCOOHOCTH Jazepa. [ 3Toro noBepHUTE MO 4YacOBOU
CTpEJKEe PY4Ky MOTEHIIMOMETpa «peryaupoBka». Ilokazanus Ha nudpoBom TadiIo0
JOJKHBI YBEJTMYMBATHCS, YTO CBUJETENBCTBYET 00 UCIPABHOCTH Jla3epa.

3.YcTraHOBUTE KHOMOYHBIN MEPEKITIOYATENb «PEKUM)» B IOJIOKEHUE «TOK»,
JUIs 4ero Ha)XKMHUTE KHONKY C COOTBETCTBYyHoIIEeW noanuchio. IIpm stom Ha
ppoBoM TabI0 OTOOpa)xkaeTcsi 3HaU€HUE TOKA, MPOTEKAIOIIET0 Yepe3 Jia3epHbIN
1o (TOK HaKayKH).

4. C nomompto ogHomopoBoro mHypa FC/UPC-FC/UPC (kenThlii 1BeET
3alUTHONM OOOJIOUKH) COEIMHUTE «ONTHUYECKHM BBIXOI» 3JIEKTPOHHOrO OJOKa
«byok nuTaHus U3MyyaTENs» C BXOAOM ONTHYECKOT O TECTEPA.
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5.Bkimio4ynTe ONTHYECKHI TECTEp U IMEPEBEIUTE €0 B PEKHUM H3MEPCHHUS
aOCOJIFOTHBIX 3HAYEHHH MOIIMHOCTH Haxkumas kHonky mvt, dbm, db ma ero
JIMUEBOM MaHEIU. Y CTAaHOBUTE TECTEP B PEXKUM U3MEPEHUM Ha JUIMHE BOJHBI 1,3

MKM, Ha)KHMasi KHOTIKY A Ha ero JMIEBOH TaHenw. IIpu HEOOXOAMMOCTH
UCIIOJIb3YWTE OnucaHue nmpuoopa.

6.YcTaHOBUTE ¢ TIOMOIIBIO MOTEHIIMOMETPA «PETYITHPOBKa» SIEKTPOHHOTO
0soka «bioK TMUTaHUS U3JIydaTesss» BEIUYUHY ONTHYECKOW MOIIHOCTH B pailoHE
0,5 MBT mno onrtudueckomy Ttecrepy. 3adUKCHUpyHTE OSTO 3HAUCHUE B
cooTBeTcTBytome rpade Tabmuier 1. [lpu manpHEHIIMX W3MEPEHUSX ITO
3HAYEHUE HE JOJIKHO U3MEHSTHCS.

/. YcTaHOBHUTE PEXHUM pPabOThl ONTHYECKOTO TECTEpPa, COOTBETCTBYHOLIUI
U3MEPEHUIO MOIIHOCTH B OTHOCHUTEIBHBIX €IUWHHUIAX (M3MEpeHHE 3aTyXaHus),
Ha)kaB HeoO0XoauMoe KomdecTBO pa3 kHomky mvt, dbm, db. Ilocme »storo
HO)XMUTE KHOIIKY «YCTAaHOBKa HYJs» Ha MynbTe Tectepa. lIpu 3TOM ypOBEHb
ONTHYECKOW MOIIHOCTH, MOCTYMAIOIIMA Ha BXOA Mpubopa, NPUHUMAETCS 3a
HyJieBoi. Ha ero nucrnnee nosisisgercs 3Hauenue 0nb.

8.0TcoeuHNTE ONTHYCCKHA pa3beM BosokorHoro mHypa FC/UPC-FC/UPC
OT BXOJa ONTHUYECKOro TeCTepa W COEAUHUTE €ro C COCAUHUTENBHON po3eTkoi 1
FC/SPC — FC/SPC na mmare 7 (puc.l), K KOTOpOW HPHUCOCTUHEH KOHHEKTOP
BXOJHOTO CBETOBOJA ONTHYECKOro jaenutens. OTHOCUTENbHBIA  YPOBEHB
MOIIHOCTH, MOCTYNAOIIMK B IEPBBINA CBETOBO B 3TOM cinydae P1 =0 nb.

9.CoenuHsAs TOMEPEMEHHO pPO3eTKM 2 U 3 Ha I1arte 7 C TOMOIUIBIO
ogHoMoz0Boro BojokonHoro mHypa FC/UPC-FC/UPC (kentblit 1[BET 3allUTHON
0o0OJIOYKH) CO BXOJOM  ONTHYECKOI'O TECTepa IPOBEIUTE  HU3MEpPEHHUE
OTHOCUTEIHHOTO YPOBHS MOIIHOCTH BO BTOpoM M TpereM cBetoBone (P2 u Ps
COOTBETCTBEHHO). MI3MepeHHbIe 3HaUeHUs 3aHECUTE B Ta0IuILy 1.

Tabnuya 1. Pe3ynomamol u3MepeHus OMHOCUMETbHBIX YPOGHEI
MOUWHOCIU 8 BbIXOOHBIX CEEMO600AX PA3ZGEeM UM e,

P1 =0 nb. P; = P; =
P = P> =0 nb. P3: =
P, = P; = Pz =0 nb.

10.ITogaBass mouHOocTh BO BTOpoit (P2 =0 nb) u tpernit (Ps =0 nb)
CBETOBOJBI Pa3BETBUTEIS TPOBEIUTE HU3MEPECHHUE OTHOCHTEIBLHOTO YPOBHS
MOIITHOCTH B OCTaJIbHBIX JBYX CBETOBOJAX pa3BeTBUTENA. JlaHHBIC W3MEpEHHI
3aHEeCHTE B TaOIHITy 1.
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