JlaboparTopHbie padoTsl N0 aUcCHUIVINHE «JlazepHble
TE€XHOJIOTUH B IPOMbINIJIEHHOCTH M MeIUIIMHE»

1.0owan xapaxmepucmuxa ycmanoseKu.

Ha ©0a3ze naHHOW YCTAaHOBKM MOTYT OBITh BBITIOJHEHBI  CICAYIOIINE
JabopaTopHbIC pabOTHI.
1. UccnenmoBanne XapaKTEPUCTHK JIA3EPHOTO THUOJA.
2. WccnenoBanue MpomeccoB UMITYJILCHON MOYJISIITUY JIA3EPHOTO JUOIA.
3. HccnenoBanue mpoeccoB aHAIOTOBON MOIYJISIIIUY JIA3EPHOTO TUO/IA.

BrinonHeHne nepeunciieHHbIX BhIIIE 1a00PaTOPHBIX PadOT MO3BOJISET:

-OCYILIECTBUTh H3MEPECHUE BaTT-aMIIEPHOM XapaKTEPUCTHUKU JIA3€PHOIO
IMojAa, Mo KOTOPOM B JNalibHEHIIEM MPOU3BOAUTCS BHIOOP MOJIOKEHUS paboueit
TOYKH MPHU OCYIIECTBICHUN UMIYJILCHOW U aHAJIOTOBOW MOAYJIALIMU ONTUYECKOTO
W3JTy4YCHUS,

-MCCJIEIOBATh 3aBUCUMOCTh TJIYOMHBI MOAYJISILIMM OT MOJIOKEHHUS pabodeit
TOYKM Ha BaTT-aMIIEPHON XAPAKTEPUCTHUKE JA3EPHOTO IHOJA JJISI UMITYJIHCHOTO U
aHAJIOrOBOT'0 MOJAYJIUPYIOIIUX CUTHAJIOB;

2.0nucanue pyHKYUUOHAIbHOIU CXEMbL 1ADOPAMOPHOIL YCIMAHOEKU.

bnok-cxema nabopatopHoil ycTaHOBKH M300pakeHa Ha puc.l. B ee cocras
BXOJAT CIEAYIOIINE dJIEMEHTHI.

1. VYHuBepcakiibHas Kaccera (CIUlaiic-TUIacTUHA), KOTOpas CIIYXKUT AJIs
dbuKcay MeCT TEPMUYECKOTO COSAMHEHUS (CBApKH) BOJIOKOHHBIX CBETOBOJIOB.
2. JIBa oTpe3ka 4eThIPEXBOJOKOHHOTO OJHOMOJIOBOrO Kalemsi (KEeNThli

[BET 3aIMUTHOM OOOJOYKH), OKOHIIOBAHHBI C OJIHOW CTOPOHBI KOHHEKTOpaMu
tuna SC/SPC  (4eThIpeXBOJIOKOHHAS ITOJTYBHJIKA SC/SPC-4, SC/SPC-4,
DST/4/SM 9/125). HeokoHIIOBaHHBIE CTOPOHBI TpeX (M3 YETHIPEX) CBETOBOJIOB
ITUX OTPE3KOB TMOMAPHO COCAMHEHBI MEXIY €000 C TMOMOIIbIO CBapKH.
Tepmoycamounbsie TpyOKH, 3allUIIAIONIME MECTa CBapKH 3a(UKCHPOBAHBI B
kaccere 1.

3. JlBa oTpe3ka YETHIPEXBOJIOKOHHOTO  MHOTOMOJOBOTO  Kabems
(opaHXeBbIH IIBET 3aIIUTHOW OOOJIOYKH), OKOHIIOBAHHBIA C OJHON CTOPOHBI
korHekropamu Tuna SC/PC (detsipexBosiokonHas noiysuika SC/PC-4, SC/PC4,
DST/4/MM 50/125). HeokoHIlOBaHHBIC CTOPOHBI TpeX (M3 YETHIPEX) CBETOBOIOB
3THX OTPE3KOB TMOMAPHO COEAMHEHBI MEXJy COO0OW C IOMOIIBI0 CBapKH.
Tepmoycanounbie TpyOKH, 3alMINAIONINE MECTa CBapKd 3a(UKCHpPOBAHBI B
kaccere 1.

4. JIBe kommyTanuoHHble kKopoOku cepur W902 (HacTeHHBI KpOcc),
paccunTaHHBIE Ha 8 PO3ETOYHBIX MOPTOB. B KOpOOKaxX YyCTaHOBJIEHBI BOCEMb
coequHUTENbHBIX po3eTok THma SC-SC/UPC (ans coenuHEHHS OIHOMOJIOBBIX
WJIK MHOTOMO/JIOBBIX CBETOBOJIOB, OKOHIIOBaHHBIX KOHHEKTOpamu THma FC).
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OKOHITOBaHHBIE CTOPOHBI YETHIPEXBOJOKOHHBIX KaOenel 3akperieHbl B
KOpOOKax W KOHHEKTOPHI WX CBETOBOJIOB COCIWHEHBI C COOTBETCTBYIOIIUMU
pPO3ETKaMHM ¢ BHYTPEHHEH CTOPOHBI KOPOOOK.

5. IlnaTta ¢ ONTHYECKUMH 3JIEMEHTaMH, HA KOTOPOU YCTaHOBJICHBI:

-IB€ COCAMHHUTEIBHBIX OJHOMOOBBIX po3etkn FC-D/UPC ¢
KepaMHYECKUM  IIEHTPATOPOM;

-HOpMaJIM3ytolass KaTylika, MpeACTaBlsAroIas co0ol  OTpe3oK
OJTHOMOJIOBOTO cBeToBojia yMHOM 1000M OKOHIIOBaHHBIM KOHHEKTOpaMU
FC/UPC (FC/UPC-SM 1000-FC/UPC).

6. IlnaTta c onTHYECKUMH AJIEMEHTaMH, HA KOTOPOU YCTAaHOBJICHBI:

-GUKUPOBAHHBIN aTTCHIOATOP-PO3ETKA IS OJHOMOJOBOTO BOJIOKHA
FC/SM. Buocumoe 3aryxanue — 20 1b;

-UKUPOBAHHBIN aATTEHIOATOP-PO3ETKA T OJHOMOJOBOTO BOJIOKHA

FC/ SM. Baocumoe 3aryxanue — 10 nb;

-TIEPEMEHHBI  aTTCHI0ATOp — poO3eTKa JUIsi OJHOMOJOBOTO U
MHoromozoBoro Bosiokaa FC/SM. Baocumoe 3aryxanue 0 — 15 nb.

7. IlnaTta c ONTHYECKUMH 3JIEMEHTaMH, HA KOTOPOU YCTaHOBJICHBI:

-IB€ COCAMHHUTEIBHBIX OJHOMOJOBBIX po3etkun FC-D/UPC ¢
KepaMHYECKUM  IIEHTPATOPOM;

-HOpMaJIM3yIolasi KaTylika, MpeACTaBIsAroIas co0ol  OTpe30K

MHOT'OMOJIOBOTO cBeToBojia UIMHOM 200M OKOHIIOBAaHHBIM KOHHEKTOpaMU
FC/UPC (FC/PC-MM 200-FC/PC).
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8.9nexrponnsbiii 6510k «McTounuk ontudeckoro curaana» (MOC). Ero
JUIeBas aHelb n300pa)keHa Ha puc.2.
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On o0ecreynBaeT TeHEPAIMIO ONITHYECKOTO M3TYUYEHUSI B TUAIA30HE JUTHH
BOJIH A=1,3 MKkM u 1,5 MKM C MOMOIIBIO ABYX JIA3€PHBIX TUOJOB C BBIXOJIHOMU
MOIITHOCTBI0 0K0JIO 1 MBT. ITogpoOHBIe XapaKTepUCTUKHA J1a3€pOB MPHUBEIACHBI B
MacropTax, KOTOPhIC BIOXKEHBI B KOPIYC OJOKa M 3aKpeIICHbl Ha €r0 HUKHEM
OCHOBAHMH.

Jlnoapl COCTBIKOBAHBI C OTPE3KaMU OJHOMOJIOBOT'O BOJIOKHA, KOTOPOE
okoHoBano kouHekropamu Tturna FC/SPC. KoOHHEKTOPBI IOAKIIOYEHBI K
ONTUYECKUM COeTUHHUTEIbHBIM po3eTkaM Tuia FC/UPC BbIBeIeHHBIM Ha JTUIICBYIO
TMaHeNnb U pacHoioxeHHbM B okie «ONTHYECKHM BBIXO/I» (puc.2). C ux
ITOMOIIIBIO JIa3ePhl COSAUHSIIOTCS ¢ BHEIITHUMU 3JICMEHTAMH YCTaHOBKH.

BkjIroueHre OJHOTO U3 JBYX MCTOYHUKOB «A=1,3 MKM» mwin «A=1,5 MKM»
OCYIIECTBIISIETCA C TOMOIIbIO  KHOmo4yHoro nepexitoyarens «BbIBOP
NCTOYHUKA». [lng KOHTpoJisi HaJ ONTHYECKUMH PO3ETKAMU BCTPOCHBI
CBETOAUObI, KOTOPBIE CBETATCS MPU BKIIFOUEHUU COOTBETCTBYIOIIETO HCTOYHUKA.

PerynupoBka pexxuma pabOThl BKIFOUEHHOTO MCTOYHUKA OCYIIECTBIISIETCS C
MOMOIIbIO TMOTEHIIMOMETPA, 33JAOIIEr0 TOK Hakaykh lop, KOTOpBIA MHpoTeKaer
yepes PN mepexol JIa3epHoro auoaa. Ero pydka BbIBEJAEHA Ha JIMUEBYIO ITAHENb B
okHe «Tok JazepHoro nuona , MAy». 3Hauenue ly onpenensercs no udpoBoOMy
WHJIMKATOPY, PAacIlOJ0XEHHOMY B 3TOM XK€ OKHe. BenmumHa 3TOro ToOKa
ONpEeJENsieT MOJOKEHHe paboyell TOYKM Ha BaTT-aMIIEPHOM XapaKTEPUCTUKE
MCIIOJIB3YEMOTO AUOAA.

B oxHe «Tok Jsa3zepHoro amoma, MA» pacroJio)KeHa pyuKa
MOTCHIIMOMETPA, KOTOPBIA ONpEAEseT 3HAYECHHE AaMIUIMTYIbl HUMITYJIbCa,
MOJYJIUPYIOIIETO TOK JAa3epHOro jauojaa. PsjgoMm pacrnosioxkeH 1udpoBoi
WHIUKATOpP, HAa KOTOPOM OTOOpa)KaeTcs MaKCUMajbHOE 3HayeHue ToKa |y,
IIPOTEKAIOIIETO Yepe3 PN mepexo] Ja3epHOro auoaa. BeauuumHa 3TOrO0 TOKa HE
MOXXET OBITb MEHBIIE YCTAHOBJICHHOTO 3HauYeHuss Toka lo. MacumanbHO
BO3MOYXHOE 3HAYEHUE AMIUIUTYABl MOIYJIHUPYIOMIETO WMITYJIhCa MPU BBHIOPAHHOU
BelMuuHE |1 onpenensieTcs pa3HOCTHIO MPOKa3aHU Ha MUGPOBBIX UHANKATOPAX -
I - lo.

B kpaitHeM npoTHUB 4aCOBOM CTPEJIKK MOJIOKEHUU PYUKH MOTEHIIHoMeTpa |q
Ja3epHBIA U0/ paboTaeT B HEMpEephIBHOM pexkume. [locnennue HeoOXoaumMo st
MCCIICIOBAHUSI BaTT-aMIIEPHOW XapaKTEPUCTUKU CAMOTO JIa3epa, XapaKTEPUCTHUK
dboTonpueMHrKa, U3MEpPEeHUsT K03 PUIIMEHTA 3aTyXaHUsl BOJIOKHA U MapaMeTPOB
Pa3IUYHBIX TACCUBHBIX 3JIEMEHTOB ONTUYECKOU CXEMBI.

BxitoueHne  aHamoroaod  MOIYJSALIMU  OCYHIECTBISIETCS  KHOMOYHBIM
nepekiirouarenem B okne «MOAYJIALUS». [Tpu sTom:

-3aropaercsi KOHTPOJIbHBIM CBETOIUO;

-BBIKJIFOYAETCsl MU(PPOBOE TabJO WHAMKATOpa TOKa |3 W MOmyIupyromun
UMITYJIbC HE MTOCTYMAeT Ha BIOPAHHBIN JTa3epHBIA THUOT;

-BKJIFOYAETCS] TEHEPATOP CUHYCOUIAJIBHOTO CUTHAJA, KOTOPBIM CYMMHPEETCSA
c TokoM lo 1 ompenensieT pexxum paboThI J1azepa.

AMIUIMTYJla CHHYCOMAAIBHOIO CHUTHAJA PETYJIUPYETCS MOTEHIMOMETPOM,
pydyka KOTOProro BbIBEJACHAa HE JIMIIEBYIO I[aHEJb OJloOKa B  OKHE
«MOIAYJIALUSA».
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Kontpons TOKA Jla3epa MOJKET OCYIIECTBISTBCA C  IMOMOUIBIO
ocwuiorpada. st atoro Ha nuneBoi manenu bITU umeercs rue3no «KT1 Toxk
JII» nns nomkmoueHust kabenst ¢ pazbemamu CP-50 oT ogHOTO M3 BXOJIOB
UCIIOJIb3yEMOr0 B JJA0OPAaTOPHON YCTAHOBKE ABYXKaHAJIBHOIO ocuuiuiorpada.

Kontpons  paGoTOCOCOOHOCTHM ~ BKJIIIOYEHHOTO  JIA3€pHOTO  JIMOAA
MPOU3BOJIUTCS 0 HAJIMYMIO MOILIHOCTU Ha €ro BbIxone. M3mepeHue MOIIHOCTH
MPOU3ZBOAUTCS C TMOMOIIBIO BCTPOEHHBIX B KOPIyC Ja3epoB (POTOAMOIOB, TOK
KOTOPBIX (OH MPOMOPLMOHATEH H3ITy4aeMOW MOIIHOCTH) OToOpa)aeTcsi IByMs
mupposeiMu uHaUKaTOpamMu «OINTHYECKAS MOIIHOCTDB, OTH. EJ. ».
Crnenyer IOMHUTD, YTO MOKA3aHUsl MHIUKATOPAa UMEIOT OTHOCUTEIIbHBINA XapakTep.

[TockonpKy mpenycMOTpeHa BO3MOXHOCTb MOJYJSILIMM  ONTHYECKOTO
W3JIYYCHUS, JJIsl KOHTPOJISE MOITHOCTH UCTIOJIB3YIOTCS J1Ba MHAMKATOopa. [lepBbiid -
«CPEJHEE» - oroOpaxaeT CpeiHHl YpPOBEHb ONTHYECKON MOIIHOCTH,
M3JIy4aeMOM BKJIIOYEHHBIM JIa3epHBIM auogoM. Broponn — «AMIIJIMTY JA» -
aMIUIMTYIHbIE 3HaueHWsA. Ero moka3aHus OTJIMYHBI OT HYJIS TOJBKO TIpU
BKJIFOUEHHOW MOJYJISIIAM ONTUYECKOTO U3TyYEHUS — MPU HAKATON KHOIIKE B OKHE
«MOAYJIALUA» wium OTIMYHOM OT  KpalHEero NPOTHUB YaCOBOU CTPEJIKU
MOJIOKEHUS pydyKku noTeHimomerpa |; B okne «Tok JiazepHoro nuoaa , MA».

KoHTpons TOKa BCTpoeHHOro B KOpmyc Jaszepa (oroanoga MOXKET
OCYHIIECTBIISTHCS C MOMOIIBIO ocimiuiorpada. s aToro psaoM ¢ HHAMKATOPAMHU
pacrnionoxxeHo THe310 «KT2 TOK ®JI» s nmoakaoueHus Kadenst ¢ pa3beMaMu
CP-50 or omHOro M3 BXOAOB HCHOJB3YEMOIO0 B JAOOPATOPHOM YCTaHOBKE
JBYXKaHAJIBHOTO ociuiuiorpada.

B 61oxe MOC npeaycMoTpeHa BO3MOXHOCTh UMUTALIUU PAOOTHI CUCTEMBbI
cTaOMNIM3alMKi  TMOJOXKEHUS pabdoyed TOYKM JlazepHoro auona. s 3Toro
ONPENEIAECTCS MAKCUMAJIbHOE 1 MUHUMAJIBbHOE 3HAYECHHUE U31y4aeMOW MOIIHOCTH.
OTKJIOHEHHE ATHUX BEJIWYMH OT HOMHHAJIBHBIX 3HAYCHUN OMNPEAEISCT CUTHAI
paccoriacoBaHusi, KOTOPbII 0TpabaTbiBaeTCs 1ETblo 00paTHOM cBsi3u. B ncxoaHoM
COCTOSIHUM LEMb PA30MKHYTA. 3aMbIKaHUE €€ OCYLIECTBISAETCS KHOIMOYHBIM
nepexiirouarenieM «BKJL. OC». B pesynbrare KOppeKTUPYIOTCS 3HAUYECHHSI TOKOB
I; u lp. Benmuuuna xoppexkunu Al; u A |y ompenensiercss  koadduimeHTamu
nepenayd Mo Iend OOpaTHOM CBA3UM W PETYIUPYETCS COOTBETCTBYIOIIMMU
MOTEHIMOMETPAMH, PYUYKH KOTOPBIX BBIBEAECHBI HA JINLIEBYIO IMAHEIb.

B snextponHOM OJI0KE MpPEAyCMOTPEHA BO3MOXKHOCThH BBEJEHS MCKAXKEHUU
bopMBI  MOAYJIHMPYIOIMIETO  WUMITyJbCa IS  MOJACIUPOBAHUS  SBIISCHHUS
JACTIEPCUOHHBIX HWCKAXXCHUH, BO3HUKAIOIIMX B PEAIbHOM ONTUYECKOM JIMHUH
CBSI3H. BKJIIOUEHME 3TOro peXuMa OCYIIECTBISCTCS IyTEM HAXaThs KHONKHU B
okHe «IUCIIEPCHS». [Ipn 3TOM 111 KOHTPOJIA BKIIFOUEHUS PEKAMA 3arOpacTcs
KOHTPOJIBHBIM CBETOAMOJ. BenuumHa JOHCHIEPCHOHHOrO YIIMPEHUS HMITYJIbCA
peryJimpyercs ¢ NOMOIIBIO COOTBETCTBYIOIIETO MTOTEHIUOMETPA, PyYKa KOTOPOIo
BBIBE/ICHA HA JIMIIEBYIO MAHENb.

B snextpoHHOM 06J10KE MPEeayCMOTPEHA BO3MOXKHOCTh BBEJICHS aIMTUBHOM
IIyMOBOM COCTaBJISIIOLIEH B MOAYJUPYIOLIMKA CUTHAN  JJI1 MOJAEIHPOBAHUS
IIPOLIECCOB, BO3HUKAIIIUX B PEAJbHOW ONTUYECKOW JIMHUU CBSA3U. BkitoueHue
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ATOTO PEKUMa OCYIIECTBIAETCS IyTeM HaxaTus KHONKU « Y M». Ilpu stom mus
KOHTPOJISI BKJIIOUCHHSI PEXKUMA 3aropaeTcs KOHTPOJIbHBIM CBETOIUOM.Y POBEHb
nymMa peryjJupyercsi ¢ IMOMOIIbIO COOTBETCTBYIOIIETO MOTEHIIMOMETPA, PydKa
KOTOPOT'O BHIBEJICHA HA JINIIEBYIO MMAHEb.

Ha nuueBoit manenum npenycmorpeHo rHe3go «CHHXPOHU3ALIUA
OCHUJIVIOT'PADAY» s moaximoueHus kabdens ¢ pazbemamu CP-50 k Bxomy
CUHXPOHU3AIIUU UCTIONB3YEMOTO ocliriiorpada.

[Tutanue 3aeKTpOHHOrO OJ0Ka ocymecTBisgercs oT cetu 220v / 50Hz.
Bxmrouenne Onoka ocymectBiasiercs TymOiepom ¢ moacBetkoil «CETb» Ha
JINIIEBOY MMAHEIIH.

9. ®oronpuemuuk ®II. Ero nurieBas nanens n3o0pakeHa Ha puc.3.

On oOecreunBaeT H3MEPEHHE MOIMHOCTH ONTUYECKOTO H3IYYCHUS B
nuarna3one JUIMH BoiH A=(1,3-1,5) MKM ¢ OMOIIBIO OJTHOTO U3 JIBYX ()OTOJAHOIOB
tuna PD-1375-ip. O0a 1uoma WMEIOT OJWHAKOBBIC XapaKTCPUCTUKU u
OTJIMYAIOTCS TOJIBKO YCUIUTENSIMU (POTOTOKA.

Kaxaplii 1101 COCTBIKOBAH ¢ OTPE3KOM MHOTI'OMOJIOBOT'O BOJIOKHA, KOTOPOE
okoHIoBaHO KoHHekTOpoM THma FC/SPC. IloaknroueHne HMX K BHEIIHUM
ONTUYECKUM IIEISIM OCYIIECTBIISIETCSI ¢ MOMOIIBIO ONTHYECKUX po3eTok Tuma FC,
BEIBE/ICHHEIX HA JIMIIEBYIO TaHENb (oronprueMHnka B okHe «OINITHYECKUM
BXOd».

Bribop ommoro m3 asyx (oromuonoB «1l» wmam «2» ocymectsisercs c
noMolpo kHorowyHoro mnepekntouarens «BBIBOP ®/». [Ins koHTpons Han
ONTHYECKUMH PO3ETKAMHU BCTPOEHBI CBETOJMOJIbI, KOTOPBIE CBETATCA TIPHU
BKJIFOUEHHH COOTBETCTBYIOLIETrO (poToarOIa.

[lepBoiit dhoToaMOA pabOTaeT B CTATUYECKOM PEXKUME M UCIUIB3YETCS IS
U3MEPEHUSI yPOBHS TEMHOBOI'O TOKA, BOJBTAMIIEPHOW  XapaKTEPUCTHKHU,
CHEKTPAJIbHOW YyBCTBUTEIBHOCTH.

I[Ipu BeIOOpe DJ[1 BrIOUaroTcss HUPPOBBIE TaOJO MHIUKATOPOB
«®OTOTOK» nu «HAMNPS)KEHUE CMELIEHUSA, B». Iludpossie Tadmo
nHaukatopoB «OIITUYECKAS MOIIHOCTD, OTH. EJI.» - BHIKITIOYCHBI.

K onruueckoit pozerke 1 B okae «ONTHUECKHM BXO/» moaseneHa
ONTHUYECKAass MOIIHOCTh C MOMOIIBIO BOJOKOHHOTO IIHYpa OT OJHOTO W3 JIa3€pOB
anekTpoHHOTo Osioka «Uctounuk ontudeckoro curHanay (MOC). Ilpu stom
BBIOpaHHBIH Jiazep paboTaeT B CTATHYECKOM pexuMe (0€3 MOIYJISIINN ).

Ha mudpoBom wunmukarope «®OTOTOK»  orolOpaxkaercss 3HaueHHE
(GOTOTOKA, COOTBETCTBYIOIIETO YpPOBHIO TMOCTymHarouieii Ha Bxoja (oToauoaa
onTUYecKoM MomHocTH. [l ymoOcTBa TIpOBEJACHUS W3MEPEHUNW HMEeTCs
kHonouHbli nepekntoyatens « MHOKHUTEJIb» Ha yethipe nosoxenus. C ero
MOMOIIbIO U3MEHseTCsl KOI(P(GUIUEHT yCWICHHS ycuiauTens (oroToka.
[IepekiroueHue npeieoB OCyUIECTBISETCS HAXKaTUEM COOTBETCTBYIOIICH KHOIIKHU.
[Tpu >TOM nmis WMHAWKAIMK HaJ BHIOPAHHON KHOIIKOW 3aropaeTcsi KOHTPOJbHBIN
CBETOIUO.

[Tocne mepekmoyeHUs TmpeAena HEOOXOAMMO TMPOBECTH KaIMOPOBKY
ycunutens. JlJisi 9TOro Ha JIMIIEBYIO MaHENb BBIBEJEH MOTEHHUOMETp «>0<».
Bxirouenue pexxuma kaauOpoBku mpousBoautcs kKHonko «YCT.HYJIS». Ilpu
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OTOM JUIsI MHAUKAIIMM HAJ KHONKOM 3aropaercs KOHTPOJIBHBIA CBETOAMO.
KanmubpoBka 3akiroyaeTcsi B YCTAHOBJICHMM HYJIEBBIX IOKa3aHWW HHIMKATOpa
«®OTOTOK». ITocne npoeaenus kanuOpoku kHONKy «Y CT.HYJIS» ciaenyer
HaXkaTh eme pa3. [Ipu 3TOM KOHTPOJIBHBINA CBETOAMO MOTAaCHET U HA MHAUKATOpE
Oyner ortoOpaxeHO 3HayeHHE (HOTOTOKA, COOTBETCTBYIOIIEE MMPUHUMAEMOMN
ONTUYECKOW MOIIHOCTH U BEIOPAHHOMY 3HAYEHUIO MHOKHUTEIIS.

N3mepenne TeMHOBOro TOKa (OTOAMONA OOBIYHO OCYIIECTBISIETCS Ha
npeaene IHA. Ilpu 3TOM K OTTHYECKOW pO3ETKE Ha JIMIEBON MAHENH HE
MOJICOEJIMHSACTCS BOJOKOHHBIA MIHYp. Jns wuckimtoueHus (OHOBOM 3acBETKH
COOTBETCTBYIOIIAsl PO3ETKA JOJIKHA OBITh 3aKpbITa 3arTyIIKOM.

B ¢oronpuemuuke npeaycMoTpeHa BO3MOKHOCTh U3MEHEHHS HANPSKEHUS
cMmelnieHus, nojgaBaeMoro Ha doroauon dJ[1. [l 3TOro Ha JIUIIEBOM IaHETH
umeercs uudposoit uuHaukarop «HAINPAKEHUE CMEIIEHUSA, B», Ha
KOTOPOM OTOOpa)KaeTcsi €ro TeKyllee 3HaueHHe, U pydyka MOTEHIIMOMETPA,
pacrionokeHHass mnox HuM. C DOMOWIBIO 3TOr0 IOTEHIIOMETPAa BEJIWYMHA
HaIPSKEHNS] CMELIEHUS] U3MEHSIETCHA.

[Ipn uccnenoBaHuM MPOLECCOB MOAYJIALIMM ONTUYECKOTO CHTHAJA CIIETYET

BBIOpaTh (oTomuon «2». Jlns 3TOro HeoOXOAUMO IOAKIKOYHTE BOJOKOHHBIM
HIHYP, IO KOTOPOMY MOCTYIIA€T ONTUYECKUM CUTHAII KO BTOPOU PO3ETKE U HAKATH
COOTBETCTBYIOIIYK0 KHOMNKY KHOmMouHOro nepekmtouarenss « BbBIBOP ®J1». [Ipu

5TOM HaJl OITUYECKON PO3ETKOM «2» 3aTOPUTCS BCTPOEHBIN CBETOAUOI.

[Ipu BwIOOpe DJI2 BKIOUAOTCS [HUQPPOBBIE TAaOIO0 WHIUKATOPOB
«HAIIPA’KEHUE CMEIIEHUS, B» «OIITHYECKASA MOIIHOCTD,
OTH. EJ.» - «CPEJHEE» u «AMIIJIUTY JA». lludpoBoe Tabdio nHanukaropa
«®OTOTOK» - BBIKIIFOYEHO.

JBa uudposeix mHaukaropa «OHTHYECKASA MOLIHOCTD, OTH.
EJl.».ucrione3yroTcss Uil KOHTPOJISI NPUHUMAEMOr0 ONTHYECKOIO CHTHAJIA.
[Tepeoii - «CPEJIHEE» - oroOpaxkaer cpeaHuil ypOBEHb INPUHHUMAEMOU
ONTHUYECKOM MOITHOCTH, a BTOpoil — « AMIIJIMTY IA» - aMmuuTy 1HbIE 3HAUEHUS.
Ero moka3aHust OTIWYHBI OT HYJs TOJBKO IIPU BKJIIOUYEHHOM MOIYJISILNAN
ONTUYECKOTO U3JTyUYECHHUS.

OnTuyeckoe U3Iy4YeHHE, MOMNAJAKNEee HAa YYBCTBUTEIBHYIO IUIOMIAJIKY
dboToaMOoMa, BRI3BIBACT M3MEHEHHE TOKa ((hOTOTOKA), MPOTEKAIOIIETO Yepe3 ero PN
nepexon. IlepeknmroueHne mnpenenoB W3MEPEHUs MNPOU3BOAUTCA KHOIOYHBIM
nepexiaouateneM «HYBCTBUTEJIBHOCTDby». Haxarue knomnok «0,001; 0,01;
0,1; 1» Ha JIMUEBOW MaHETW NPUBOAUT K M3MEHEHUIO KO3(P(ULHEHTa yCUIEHUS
¢doToTOKA.

@OTOTOK NPSIMO NPONOPLUUOHAJIEH 3HAYEHUIO ONTHYECKOM MOIIHOCTH Ha
YyBCTBUTENbHOM TuIomIaake (oroanona. IloatomMy mnokasaHuss w1UPPOBOTrO
VHJIMKATOpa MPONOPLIMOHAIBHBI 3TOM MOILIHOCTH, HO HE paBHBI €il. MI3Mepenue ¢
MOMOIIBIO POTONMPUEMHUKA OCYIIECTBIIACTCS B OTHOCUTEIbHBIX €IMHHIIAX.

[locne mnepexkitoueHuss TMpejaena HEOOXOAUMO TPOBECTH KaTUOPOBKY
yeunutens. Jljis 3TOro Ha JMIEBYIO IaHEdb BBIBEIEH IMOTEHIHOMETp «>0<».
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Bxmrouenune pexxnMa kanuOpoBku npousBoautcs kHonkod «YCT.HYJIS». Ilpu
9TOM JUIsI UHAUKALIMY HAJl KHOIIKOM 3aropaeTcsi KOHTPOJIbHBIN CBETOAMO.

o) o

-

MHOXWUTENL

YCT. HYNnA

ONTUYECKMA BXOA

6
POTONPUEMHMUK

MHOXWUTENL

YCT. HYNA

12
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Puc. 3.

KanubpoBka 3akiroyaeTcsi B YCTAHOBJIEHWHM  HYJIEBBIX  IOKa3aHUM
unaukaropa «CPEJHEE». [Ilocie mnpoBeneHuss  KaJIUOPOBKM  KHOIKY
«YCT.HYJISAA» cnenyer Haxarh eme pas3. [Ipy 3TOM KOHTpPOJIBHBIA CBETOAMOJ
MOoracHeT M Ha WHAMKATOpe OyaeT oToOpakeHO 3HaueHue (POTOTOKA,
COOTBETCTBYIOILIEE CPEIHEMY YPOBHIO NMPUHUMAEMON ONTUYECKOW MOLIHOCTH M
BBIOpAaHHOMY 3HAYEHUIO MHOYKHUTEJIS.

Ha nuneByro manens BbiBeZeHO THe310 «BBIXOJ/A YCHUJIMTEJIS) s
noakrovYeHuss kabens ¢ pazbemamu CP-50 m koHTpoOsiss GOpMBI IPUHUMAEMOTO
ONTUYECKOT0 CUTHAJIA TI0 AKpaHy ocuusuiorpada.

[Tutanue snexTpoHHOrO OJOKa ocymecTBisiercs oT cetn 220V / 50Hz.
Bxnrouenne Onoka ocymectBisgercs TymoOnepom c¢ nonacBetkoil «CETb» Ha
JIMLIEBOY TTAHEIH.

10.0Ontugeckuit Tecrep OT, KOTOPBIN UCMIONB3YETCS B KAU€CTBE STATOHHOTO
MU3MEPUTENS ONTUYECKOW MOIMHOCTH. OnTrhyecKkass MOIIHOCTh MOJAETCsl Ha €ro
BXOJl C TIOMOIIBIO BOJIOKOHHOTO mHypa. [Ipubop mMeeT aBTOHOMHBIA HCTOYHHK
nuTaHus W cereBod amantep (11). PaGora ¢ mpubGopoM NpPOHM3BOAUTCSA Ha
OCHOBAaHMHU €ro TEXHUYECKOrO0 OINHCAHUS, BXOJAIIEr0 B KOMIUIEKTALIMIO
71a060paTOPHOI YCTaHOBKH.

11. JIByxkaHanbHBIN ociiiuiorpad.

Kpome Ttoro, B cocraB nabopaToOpHON YCTaHOBKH BXOJST BOJIOKOHHBIE
coeMHUTENbHbIE U Tiepexonnble wHYpsl (BC), cimyxamme myis coenuHEHUs
AJIIEMEHTOB YCTAaHOBKH MEXKIy cO00M. B KOMIUIEKT yCTaHOBKH BXOJIST:

-3 COEIMHUTENIbHBIX MHOTOMOJIOBBIX IIHYpa (OPaHKEBbIA WA CUHUI
I[BET 3aIUTHON 0001049Kkn) ¢ KoHHeKkTOopamu FC/PC;

-3 COCIMHUTENbHBIX OAHOMOJOBBIX (KENTBHI IBET 3aIIUTHOU
00oJtoukH) 1IHypa ¢ kKouHekTopamu FC/SPC;

-2 COGMHUTENIBHBIX MHOTOMOJIOBBIX IITHYypa (OpaHXeBbI IBET
3alUTHON 000s10uKH) ¢ KoHHeKTOpamu SC/PC;

-2 COCIMHUTEIBHBIX OJTHOMOJIOBBIX ITHYpa (PKEJTHIN IBET 3alIUTHOMN
0005104KkH) ¢ koHHekTopamu SC/SPC;

-2 TIepeXOHBIX MHOTOMOJIOBBIX IIHYpa (OpaHKEBbI I[BET 3alIUTHON
o6os04ku)c konaekropamu FC/ PC-SC/PC;

-2 TIepEXOJHBIX OJHOMOJOBBIX ITHYpa (OpaHXKEBBIN I[BET 3aIIUTHOMN
obonouku)c kouaekropamu FC/ SPC-SC/SPC.

B cocrtaB mabopaTOpHOW YCTAaHOBKH BXOAST TPU KOAKCHAIbHBIX
kabens ¢ pazpeMamu CP-50 mns moaxmioueHus ocruiuiorpada K KOHTPOJIBHBIM
TOYKaM 3JIEKTPOHHBIX OJIOKOB M MOJa4M CUTHAJIa CHHXPOHU3ALUU.
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Jlabopamopnas paboma Nel. «HU3mepenue eamm-amnepHoi
XapaKkmepucmuKu 1a3zepHozo ouooay.

Ilenv padbomui:

-[I0JIy4Y€HUE  HABBIKOB  MPAKTUYECKOIO  HCIOJIb30BAaHUA  U3MEPUTENS
ONTUYECKON MOITHOCTH;

-U3MEPEHHE BATT-AMIIEPHON XapaKTEPUCTUKHU JIA3€PHOTO AMOJA C IIOMOIIBIO
U3MEPUTEINS ONTUYECKON MOLTHOCTH;

-ACCJIeIOBAaHUE 3aBUCUMOCTH TOKa (HOTOAMOJA OT YPOBHSA ONTHUYECKOU
MOUIHOCTH;

-OlIpe/ieJICHHe  TOJIOKEHHMs ~ pabouyell  TOYKM  HA  BaTT-aMIEPHOMU
XapaKTEPUCTHUKE JIA3EPHOr0 AUOAA JJIsI aHAIOTOBOM U UMITYJIbCHOW MOAYJISIIIUY;

-rpagyupoBka poroauona.

IHopaook eévinonnenus padomel.
[Ipy BbIMONHEHMH PadOTHl HCHOJB3YIOTCS  CIEAYIOIIHME 3JIEMEHTHI
YCTaHOBKH:

-3JIeKTPOHHBIN 0510K «McTouHMK onTuyeckoro curHaiay -NOC;

-3JIEKTPOHHBIN 050K «DoTonpueMHuK» -OI1;

-ONTHYECKHI TecTep ¢ OJiokoM muTanus ot cetu 220v/50Hz - OT;

-COCTMHUTEIIBHBIN OTHOMOJIOBBIA BOJIOKOHHBIN 1mHYp FC/UPS-SM-3m-
FC/UPS mmunoit 3 metpa —BIII.

Buumanue! Ilepex KaxabIM HCHOJB30BAHMEM B  H3MEpPEHUAX
BOJIOKOHHBIX HIHYPOB HE00X0AUMO CHATh 3AIIMTHbIC KOJIAYKH C UX TOPLOB.
IHoce okoHYaHus1 padOTHI ¢ BOJIOKOHHBIM HIHYPOM 00513aTEJIbHO YCTAHOBUTDH
HA ero TOPUbI CHATHIE 3AIMTHbIE KOJIMAYKH.

Ilepen kamabIM MCNOJB30BAHHEM B M3MEPEHHUSIX ONTHYECKOI0 TecTepa
HEe00X0MMO OTBEPHYTH 3AINMTHBIA KOJINAYOK C TOPLHA €ro KOHHEKTopa M
HEMEIJICHHO COCAUHUTHb €ro ¢ KOHHEKTOPOM BOJIOKOHHOro muypa. Ilocae
OKOHYAHMS M3MeEpeHUsi 00513aTeJJbHO YCTAHOBUTH 3AalIUTHBIA KOJINAYO0K HA
IpexHee MeCTo.

Ilepen kaskabIM coeJMHEHHMEM BOJIOKOHHOIO LIHYpa € ONTHYECKMMH
PO3eTKaMHM He00XO0AMMO CHATH 3allMTHBIA KOJIAYO0K C TOPUAa KOHHEKTOpPAa U
HEMEUICHHO COeJMHHMTbL €ro ¢ KOHHEKTOPOM BOJIOKOHHOro mmuypa. Ilocie
OKOHYAHMS HM3MepeHHusi 00513aTeIbHO YCTAHOBUTH 3AINMTHBIM KOJINMA4Y0K HA
MpekHee MeCTo.

1.YcranoBute oOpranbl ympaBl€HUsSI DSJIEKTPOHHOro Osioka «VcTouHHK
ontruueckoro curHana» MOC B uCXoqHOE MOJ0KEHUE:
-pY4YKH BCEX MATH MOTECHUUOMETPOB — B KpailHEE MOJOKEHUE TPOTUB
4aCOBOU CTPEJIKH;
-BKJIFOUHUTE TyMOJiep «ceThy». [Ipu 3TOM 3aropaercs ero mnojicBeTKa;
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-KHOITIOYHBIE MEPEKIIIOYATEN «BKI.OCy», «MOIYJIALHSY,
«IUCTHEPCUs», «IIyM» — OTKaTbl. [Ipu 3TOM KOHTPOJIbBHBIE CBETOAOJbBI HaJ
COOTBETCTBYIOIIIMMU KHOIKAMU HE TOPSIT;

-C MOMOIIBI0 KHOTIOYHOTO TMEPEKIoYaTeNsi «BbIOOP HCTOUYHHMKA» B
OKHE «ONTHYECKUU BBIXO/» BKJIIOUUTE IO YKA3aHUIO MpernojaBarelis OJAWH W3
Ja3epoB, M3IyYaroumx Ha JiuHe BoaHbl 1,3 wimm 1,5 mxm. Ilpu stom Han
COOTBETCTBYIOIIEH ONTHUYECKON PO3ETKOM 3aropaeTcsi KOHTPOJIbHBIA CBETOIUO/I.

JlaHHO€  MOJOXKEHWE OpraHOB  YIpPABIEHUS  AJIEKTPOHHOrO  OJIOKa
oOecreynBaeT HENPEpPhIBHOE HEMOYJUPOBAHHOE ONTHUYECKOE H3ITyYeHUE Ha
BBLIOPAHHOM ONITHYECKOM BBIXOI€. ET0 MOIIIHOCTE peryupyercs MOTEHIIMOMETPOM
«lo».

2.C mOMOMIBI0 OJHOMOJOBOTO (KENATHIA I1IBET 3aIMUTHONW 000IOYKH)
ONITHYECKOTO MIHypa ¢ KOHHEeKTopamu Tuma FC coeaumHUTE ONTHYECKUN BBIXO]T
anexkTpoHHoro 6;o0ka MOC co Bxonom ontuueckoro tectepa OT (puc.JI1.1).

HUcTouHuK
ONTHYECKOI0 CUTHAJIA

OnruyecKkuii BbIX0Q
@ OnTu4ecKuii
TecTep

Puc. JI1.1.

3. BKIIIOYNTE ONTHYECKHHA TECTEp M MEPEBEANTE €r0 B PEIKUM HU3MEPCHHS
aOCOJIFOTHBIX 3HAYCHWH MOIMHOCTH HakuMmas kHomky Mmvt, dbm, db Ha ero
JIUIIEBOM MaHeNlu. Y CTaHOBUTE TECTEP B PEKUM M3MEPEHUI Ha BHIOPAHHOMW JJIMHE

BOJIHBI, HaXHMas KHONKy A Ha ero nuieBoii manemu. IIpum HEoOXOMMMOCTH
HCIIOJIB3YHTE OMMCaHKUE TTpudopa.

4.VI3MeHsAsI BEIUMYMHY TOKa lp ¢ MOMOIIBIO NMOTEHIMOMETPA Ha JIMIIEBOM
nanenu V@Il B OkHE «TOK J1a3epHOro 1H0Ja, MA» , TPOU3BECTH U3MEPEHHE BATT-
aMIEPHON XapaKTEPUCTUKHU - 3aBUCHMOCTH aOCOJIOTHOIO 3HAYEHUS ONTHYECKOU
MoIHOCTH P,; or Toka Hakauku lo. 3HaueHue MomHocTH P,s ompenensats ¢
MOMOIIBIO ONTHYECKOro TecTepa. Benuuuny Toka lp ompenensats ¢ MOMONIbIO
(G pPOBOro UHAMKATOPA Ha JIMLEBOM NaHENIN B OKHE «TOK JIA3EpHOro AUOAa, MAY.
W3mepenuss mnpoBoauTh u3MeHsis lp ¢ 1marom, KOTOphIM —ompenensercs
npenoaasareneM. JlanHble n3MepeHuil 3anectu B cTpoku 1 u 2 tabmuns! 1. [locne
OKOHYaHUS M3MEPEHUHN BBIKIIOYUTH ONTUYECKUM TECTEP M IOBEPHYTH PYUKY
NOTEHIIMOMETPA PETYIUPOBKH |g B KpaliHee N0JI0KEHUE POTUB YaCOBOW CTPEJIKU.
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Taonuya 1. Pesynvmamot UCci1e008anus eamm-amnepHoul
XapakmepucmuKku 1a3epHoz2o ouooa.

lo (MA)

P.s (MBT)

5.0TcoenrHUTE KOHHEKTOP ontuyeckoro muypa ot Bxoaa OT (puc. JI1.1) u
COCIMHUTE €r0 C ONTUYECKUM BXOJ0M 1 31eKTpoHHOro 0yioka «DOTONMPUEMHUK
OIT (puc.JI1.2).

HMcToYyHHUK ONITHYCKOTO DoTOoNpUEMHUK
CUI'HAJIA
OnTnyeckuii BHIXON OnTnueckuii Bxoa 1
O,
Puc. JI1.2.

6.YcraHoBUTE OpraHbl yIpaBiIeHUs dJIEKTPOHHOTO OJ0Ka « DOTONMPUEMHUK
B HCXOJIHOE MOJIOKECHUE:

-BKITIOUNTE TyMOJep «ceThy». [Ipu 3TOM 3aropaercst ero mojacBeTKa;

-C TIOMOIIBIO KHOIMOYHOTO TMepekitoyatenss «Bbioop DJI» B OkHE
«ONTUYECKUW BXOI»  BKIOUUTH NepBbid (oroguon. Ilpum sTom Ham ero
ONITHUYECKOW PO3ETKOM 3aropaercs KOHTPOJbHBEIN cBeTonuon. Lludpoeie Tabdmo
«Dototok» n «Hampspkenue cMmeenus, B» npu stom Biitouarorcs. Ludposeie
Tab10 «OnTUYecKasi MOIHOCTb, OTH.€/.» - BHIKJIIFOUEHBI;

-pyukoil nmoreHuuomeTrpa «Hampsixenue cmenienus, B» ycTaHOBUTH
1o 1u(POBOMY UHIUKATOPY 3HAUYCHHUE HAIPsKEHUs cMeleHus paBHbIM U, =3V ;

-TIPOBEPUTH, UTO PEKUM KATHMOPOBKU (POTONPHEMHHKA BBIKIIOUEH —
KOHTPOJIbHBIM CBETOAMOJ HAJ KHOIKOM «YCT. HYJIsI» B JIEBOM YacTU JIMLIEBOM
[IAHEJIM HE TOpUT. B NMpPOTHBHOM cilyyae HakaTb Ha KHOIKY «YCT. HYJSI» H
OOUTCS BBIKIIFOUEHHSI KOHTPOJIBHOTO CBETOINO/A;

-C IIOMOIIBK KHOIIOYHOI'O Iepekinrodarens « MHOXUTENb» B JEBOU
YacTH JIMIIEBOW TaHENTW BBIOpaTh yMOOHBIA Tpeaesn u3MepeHwid (PoToToKa IO
mudpoBomMy HHANKATOPY «DoToTOK». [Ipm »TOM 3aropaercs COOTBETCTBYIOIIWN
KOHTPOJIBHBIN CBETOAUOI.

7.1lpousBect KanuOpoBKY (OTONPUEMHUKA Ha BBIOPAaHHOM Mpezele
u3MepeHuid poToToka:

-IIEPEUTH B peKUM KaauOpoBKU PoTonpueMHuka. s 3Toro Haxarb
Ha KHONKY «YCT. HYJIsI» U JOOUTCA BKIIOYEHUSI KOHTPOJIBHOTO CBETOIMO/IA;

-C MOMOIIBIO MOoTeHIoMeTpa «>0<» TOOUTHCS HYJEBBIX MOKA3aHUM
Ha UG poBOM UHIUKATOPE KDOTOTOKY;
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-[IOBTOPHO HAXKaTh HA KHONKY «YCT. HYJIs» U TIOOUTCSA BBIKIIOUCHHS
KOHTPOJILHOTO cBeToauoja. [Ipubop mpu 3TOM MEPEXOTUT B PEKUM HU3MEPECHUS
doToTOKA.

8.M3mensiss BenuuuHy TOKa lp ¢ MOMOIIBIO MOTEHIIMOMETpPA Ha JIMIEBOU
nanenu M®PII B OKHE «TOK JIA3€pHOr0 MO, MA)» , MPOU3BECTH H3MEPEHUE
3aBUCHMMOCTH 3Ha4yeHUs QOTOTOKa |4 OT ToKka HakaukH lo.

3nauenue oroToka |y onpenensaTs no nHGpPoBoMy HHAUKATOPY «DOTOTOK»
Ha quneBou nmaneau DII.

B xome wu3sMmepeHHil CBOEBPEMEHHO IIEPEKIIOYATh IMPENesibl HW3MEpPEHUM
(poroToka l; ¢ HOMOWBIO KHOMOYHOrO  mepekiodarens «MHOXUTEnb» Ha
muneBor mnaHemn DI ITocne kaxaoro HW3MEHEHHs Mpejaena HEeOXOIUMO
BBITIOJTHATH KaTMOPOBKY (POTONMPHEMHHKA B COOTBETCTBUH C ITYHKTOM 7.

Bennuuny toka ly ompenenarh ¢ moMoInipio IU(POBOro MHAUKATOpPA HA
muueBor manenu MOC B OKHE «TOK J1a3€pHOTO AMOA, MAY.

N3mepenuss mpoBoauTh u3MeHsisi lg ¢ 11arom, KOTOPBIA ONpeAesieTcs
MPEIO/IaBaTEIEM.

JlanHbIe U3MEpEeHU 3aHECTH B CTPOKH 1 1 2 TabiuIlb 2.

ITocne oxkoHYaHUST U3MEHUW  TOBEPHYTh PYUYKY  IOTEHIIMOMETpA
peryiupoBku g Ha nuneBoit manenn MOC B kpaifHee MoI0KeHHE MPOTUB YacOBOM
CTPEJIKH.

Taonuya 2. Pezynomamul uccie008anus 3a6Ucumocmu @omomoxka om
MOKa HAKAYKU 1a3epHO20 0uooa.

lo (MA)

Id) (MA)

9.I1o skcnepUMEHTaNbHBIM JJAHHBIM TaOMUI] 1| U 2 MOCTPOUTH CIEAYIOLINE
rpauKu 3aBUCUMOCTEH:

-BaTT-AMIIEPHYIO0 XAPAKTEPUCTUKY JIA3€PHOIO JHOJA — 3aBUCHUMOCTh
P.s (MBT) ot |y (MA). Ha xapaktepucTike OTMETUTh BEIIMUYUHY MOPOTOBOTO TOKa
I.(MA), 3HaUeHHE KOTOPOTO COOTBETCTBYET Hayaly reHepalluu;

-3aBUCUMOCTS |lg OT lo;

-C TOMOIIbI0 TEPBBIX JABYX TIpapUKOB MOCTPOUTH 3aBUCUMOCTb
¢dororoka |y oT ypoBHA onTHYeckod MOIIHOCTH P,s. OnexThueckas cxema
(doTonpueMHUKa JIMHEWHA, MIO3TOMY 3HA4YECHUS doToTOKa
OpSMONPONOPLUHUOHANBHO TOKY (oTonuoaa. OTMETUTh JIMHEWHOCTh 3TOMU
XapaKTePUCTUKH.
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Jlabopamopnasn paboma Ne?2. «Uccnedosanue npoueccoeé umMnyibCHOIl
MOOYAAUUU J1A3EPHO20 OU00AN.

Ilenv pabomuwr:

-iCCJIeIOBAaHUE TPOIECCa MOAYJIAIIMM MHTEHCHUBHOCTH J1a3€pHOIO JUOJA U
BIUSHUSA Ha (OPMY ONTHUYECKOTO CUTHANIA TOJIOKEHUS pabodeil TOYKM Ha BaTT-
aMIIEpHOM XapaKTEPUCTHKE;

IHopsaook evinonnenusn padomeot.
[Ipu BBIMONHEHMH PabOTHl HUCHOJB3YIOTCA  CIEAYIOLIUE 3JIEMEHTHI
YCTaHOBKH:

-3NIEKTPOHHBIN 010K «McTounmK ontuueckoro curHaiay -NOC;

-ONTHYECKHI TecTep ¢ OokoM nmuTanus ot cetn 220v/50Hz - OT;

-3JIEKTPOHHBIN 010K «PoTOonpueMHuK» -OII;

-COCTMHUTEIIBHBIN OJHOMOMOBBIA BOJNIOKOHHBIH 1mHYp FC/UPS-SM-3m-
FC/UPS mmunoit 3 metpa —BIII.

Buumanme! Ilepex KakabIM HCHOJIb30BAHMEM B  H3MepeHHAX
BOJIOKOHHBIX IIHYPOB HE00X0JAMMO CHSAThH 3alllUTHBbIE KOJNMAYKH C UX TOPLOB.
IHocsie okoHYaHus1 padoThI ¢ BOJIOKOHHBIM IIHYPOM 00513aTEJIbHO YCTAHOBHUTH
HA ero TOPUbI CHATHIE 3AIMTHbIE KOJIMAYKH.

Ilepen kamabIM MCNOJb30BAHUEM B M3MEPEHUSIX ONTHYECKOr0 TecTepa
HEe00X0IMMO OTBEPHYTH 3AIUMTHBIA KOJIMAYOK C TOPHA €ro KOHHEKTopa M
HEMEUICHHO COeIMHHMTb €ro ¢ KOHHEKTOPOM BOJIOKOHHOro mmuypa. Ilocie
OKOHYAHHMS M3MepeHusi 00513aTeJIbHO YCTAHOBUTH 3alIUTHBIM KOJIIAY0K HA
npeskHee MecTo.

Ilepen kaKabIM cOelMHEHHEM BOJIOKOHHOIO HIHYPAa € ONTHYECKUMH
poO3eTKaMHU He00XO0AMMO CHATH 3AIIMTHBIN KOJIMAYO0K ¢ TOPHA KOHHEKTOpPAa M
HEME/UICHHO COeIMHHMTBh €ro ¢ KOHHEKTOPOM BOJIOKOHHOro muypa. Ilocae
OKOHYAHMS M3MepeHusi 00s13aTeJIbHO YCTAHOBUTH 3alIUTHBIH KOJIAY0K HA
Npe:xkHee MecTo.

1.YcranoBute opranbl ynpasieHus: snekTponHoro 6i1oka MOC B ucxoanoe
MOJIOKEHUE:

-pyYKH BCEX IISITH IMOTEHIMOMETPOB — B KpailHEE MOJI0KEHHUE ITPOTHB
YaCOBOU CTPEJIKH;

-BKJIIOUUTH TyMOJep «ceTby. [Ipu 3TOM 3aropaercst ero mojacBeTKa;

-KHOIIOYHEIE MEePEKITIOYATENN «BKJI.OC», «MOTYJIALASY,
«JUCIIepCus», «IIym» — OTXKaThl. [Ipy 3TOM KOHTpPOJBHBIE CBETOAOABI Haj
COOTBETCTBYIOILIMMH KHOIIKAMU HE TOPSIT;

-C TIOMOILBIO KHOIOYHOTO MEPEKIIoYaTeNsl «BbIOOP HMCTOYHHKA» B
OKHE «ONTHUYECKUH BBIXOI» BKIIOUHUTH MO YKa3aHUIO MpernojaBaTeis OAUH U3
JA3€poB, M3JIy4dalomuMx Ha JuuHe BojHbl 1,3 wim 1,5 mxm. Ilpu stom Hax
COOTBETCTBYIOIIEH ONTHYECKON PO3ETKOM 3aropaeTcsi KOHTPOIbHBIN CBETOIUO.
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JlaHHO€  TOJIOKEHHE OpPraHoB  YIPABJICHUS  BJIEKTPOHHOro  OJoKa
o0ecrneurBaeT HENPEPhIBHOE HEMOJYJIMPOBAHHOE ONTHUYECKOE H3IyYeHUE Ha
BBIOPAaHHOM ONTHUYECKOM BbIXOJIe. Er0 MOIIHOCTH peryaupyercs: MOTEHIIUOMETPOM
«lo».

2.C 1OMONIbIO OJHOMOJOBOIO ONTHYECKOrOo IIHypa (KENThId IBET
3alUTHON 000J04YKH) ¢ KOHHeKTopamu Tuna FC coenuHuTe ONTUYECKUN BBIXOJT
anekTpoHHoro 6ioka MOC ¢ ontruueckum BX0o10M 2 31eKTpoHHOro O10ka DII.

3.YcraHoBuTe opranbl ympaBiieHHs 3JeKTpoHHoro Ojoka ®DIIB ucxomaHoe
MOJIOKEHHUE:

-BKITIOUUTE TyMOJep «ceThy». [Ipu 3TOM 3aropaercs ero mojacBeTKa;

-C TIOMOIIBI0 KHOTIOYHOTO Tepekiouatens «Beioop DJ[» B okHe
«OTNITUYECKUN BXOJ»  BKJIIOYUTH BTOpoil ¢otomuon. Ilpu sTOoM Ham ero
ONTUYECKON PO3ETKOMN 2 3aropaercs KOHTPOJIbHBIN cBeToauoa. [{udpossie Tabmo
«Onrtryeckass MOIIHOCTh, OTH.eA.» U «Hampsbkenue cmemenus, B» mpu 3tom
BKito4aroTcs. [Llupposoe 1ab10 «DOTOTOK» - BHIKIIIOUEHO;

-pyuky noreHnuomMerpa «Hampsixenune cmemienusi, B» ycTaHOBUTH B
KpailHee MPOTUB YaCOBOM CTPEJIKU MOJI0KEHUE, YTO COOTBETCTBYET MUHUMAJIBLHOU
BEJIMYMHE HAMPSKECHUSI CMEIICHUS |

-IIPOBEPUTH, UYTO PEKUM KAITUOPOBKU (POTOMPUEMHHKA BBIKIIOUEH —
KOHTPOJIbHBIM CBETOAMOJI HAJl KHOIKOM «YCT. HyJIsD» B IMPABOW YacTH JIMUEBOU
MaHeln He TropuT. B MmpoOTHBHOM cilydae HaXkaTh HA KHOMNKY «YCT. HYJs)» U
OOUTCS BBIKIIFOUECHHSI KOHTPOJIHHOTO CBETOINO/A;

-C MOMOIIIBI0 KHOIIOYHOTO MNepeKroyaresss « MHOXKUTENbY» B PaBOU
YacTH JIMIICBOW MaHENW BBHIOpAaTh YMOOHBIA Mpeaen u3MepeHuid 1o Mu(POBBIM
uHauKaTopaMm «OnTuyeckass MOUIHOCTh, OTH.e» - «CpenHee» U «AMIUIUTYIA».
[Ipu aTOM 3aropaeTcsi COOTBETCTBYIOLIUN KOHTPOJIBHBIN CBETOANO

4.C noMoIIbI0 KOAKCUAJIBHBIX KaOesei, BXOASIIMX B COCTaB J1a00paToOpHOTO
MAaKETa BBITIOJIHUTE CIIEAYIOIIME COCTUHEHHUS:

-THE3/I0 «CUHXp.» Ha JUIEBONW MaHenu 3JieKTpoHHOoro Oysoka MOC
COCJIMHUTE CO BXOJIOM KaHaja CHHXPOHM3alUK ocuuuiorpada;

-THE3710 «KT 1» Ha JUIeBOM maHenu 3JeKkTpoHHoro Osoka MOC
COEJIMHUTE CO BXOJIOM MEPBOT0 KaHaia ociuuiorpada;

-THE3[]0 «BBIXOJl YCWIMTENS» Ha JHUUEBOW MNaHEIU 3JIEKTPOHHOTO
omoka ®II coenuHUTE CO BXOIOM BTOPOTO KaHala ocuiorpada.

5.Bxirounte nutanue ocumiorpada. Y CTaHOBUTE MEPEKITI0YATENId BXOI0B
000OMX KaHAJIOB B TMOJOXKEHHWE (=) — OTKPBITBIA BXOJ [JIsi OOECIICUCHUS
HaOJIIOICHUSI CUTHAJIOB C MOCTOSTHHOM cocTaBiistoiie. ITocie mporpeBa Ha 3KpaHe
ociuiorpada  TOSIBISIOTCS  JBE  TOPU3OHTAJIBHBIX  JIMHUM  Pa3BEPTKH,
COOTBETCTBYIOIIME JBYM €ro kaHajaMm. [Ipu HE0OXOAMMOCTU OTKOPPEKTUPYHTE
n300paKeHWe JIMHUM C TIOMOIIbI0 HW3MEHEHHS SIPKOCTH, (POKYCUPOBKH U
LEHTPOBKHU U300pakeHUs 10 BEPTUKAIU U TOPU30HTAIIH.
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6.Mcnonb3ys pe3ysbTaThl, OJTYUYECHHBIC B X0JI€ BBITIOJIHEHHUS JTa00paTOpHOI
pabotsl Nel 1o BaTT-aMIIEpHON XapaKTEPUCTHKE JIa3€pHOTO HU0Ja (3aBUCUMOCTH
ONTHYECKOW MOITHOCTH P, OT Toka Hakauku |, — puc.JI4.1) BbIOpaTh 3HaUCHUE
TOKa HAaKa4yku lg ¥ YCTaHOBHUTH €T0 C MOMOIIBI0 TOTEHIIMOMETpa «lg» Ha JTUIEeBOM
naHenu Onoka «VcTouHwk omTHyeckoro curHaia». KoHTpolb lo,
ocyiecTBisieTcss mo mudpoBoMy uHAUKaTOpy «lg » B okHe «Tok JazepHOTO
nmona, MA» .

P,

Puc.J14.1

7.11naBHO yBeIMYMBaTEe 3HaY€HUE |; C MOMOIILIO BpalleHUs MO YacOBOMU
CTpeJIKE pYy4YKH TOTeHIMoMeTpa «l;» Ha JIMIIEBOM MaHEeIW SJEKTPOHHOIO OJIOKa
NOC B okne «Tok nmazepHoro nuojna, MA». [Ipu 3TOM TOK HaKadku J1a3epHOTO
qUoAa W HM3Iydaemas UM OINTHYeCKass MOIIHOCTh MOAYJHUPOBAaHbl UMITYJIbCHBIM
curHaioMm. Benuumna |, ompenensier MakCMMallbHOE€ 3HAYEHHWE TOKA HAKAUYKHU.
AMIUIUTYTHOE 3HAYEHUE UMITYJIbCa MOAYJIALIMM Ompeensercs pasHocTeio g - o.
Hcrnonb3yst opranbl yrpaBJieHUs! pa3BEepTKOM ociuiuiorpada (mepuoj pa3BepTKH,
YCWICHHE, IEHTPOBKA W300PaKECHUS MO TOPU3OHTAIM W BEPTUKAIN), TOTYyYUTH
YCTOMYNBOE N300paKEHNE CUTHAIA MOYJIAIIMA Ha TIEPBOM KaHaje ocimiorpada.

8. Mcmonp3yst opraHel ympaBieHUsI pa3BepTKON ocnuiuiorpada (yCuieHue,
LEHTPOBKA M300paXeHHs] MO TOPU30HTAIM M BEPTHKAIM) M NoaOUpas 3HaueHUe
MHOXHUTENSI, OMNPEACISIONIEro YyBCTBUTEIBHOCTh ycwiuTelss (PoToToka, ¢
MOMOIIBIK0 KHOIIOYHOI'O MEPEKIoYaTeisi B NpaBou 4dactu juueBou manemu DII,
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MOJIYYUTh yCTOWYMBOE H300paKEHHE CHUTHAJa ¢ BBIXOAa (GOTONMPHUEMHUKA Ha
BTOPOM KaHaJie ocImutorpada.

9.C nmomoipto notenuometpa «lp» Ha nmunesoit manenu MOC B okne «Toxk
JA3epHOro0 Auo0jaa, MA», YCTaHOBUTH MaKCUMaJbHOE 3HAYEHHWE TOKAa HaKaAYKU
3HaueHue Toka |, mpu KoTtopom oOecrneunBaeTcsi MaKCHUMalbHO BO3MOXKHOE
3HAUCHUS 3HAUYCHHE aMIUIMTYbl IPUHUMAEMOT0 ONTHYEeCKOro curHaia. Konrpoib
MPUHUMAEMOTO CUTHAJIa OCYIIECTBIISIETCS HAa BTOPOM KaHaje ocuusuiorpada. Ilpu
HEOOXOMMOCTH MEHSTh MOJIOKEHHE TepekitouaTens «B/mem» BToporo kaHana.
[IpuMepHBIH BHI OCHMIIJIOTpAMMBI ITOKa3aH Ha puc. J14.2.

10.ITpousBectn kanuOpoBKY GOTONPHUEMHUKA Ha BBIOPAHHOM TIpenesie
u3MepeHuii poToToka:

-TIEPEUTH B PEXKUM KaMOPOBKHU (OoTONpUEeMHHUKA. J[71s1 3TOro HaxXath
Ha KHOIKY «YCT. HyJIs» B MPaBOM YacTH JIUIIEBOM MaHEIW 3JIEKTPOHHOro OJoKa
®IT u goOuTcs BKIIOYEHUS KOHTPOJIBLHOI'O CBETOAMO/Ia HAJl HEH;

-C TIOMOINBI0 MOoTeHInoMeTpa «>0<» MOOUTHCS HYJEBBIX MOKa3aHUI
Ha 1udpoBom unaANKaTope «Cpeanee» B 0kHe « ONTHYECKasi MOIIHOCTh OTH. €11.»,

-MIOBTOPHO HAXXaTh HA KHOMKY «YCT. HYJIS» M JOOUTCS BBIKITFOUCHHUS
KOHTPOJILHOTO cBeToAuosa. [Ipubop mpu 3TOM NEPEXOAWT B PESKUM H3MEPCHHS
dboToTOKA.

<—ocyunnozpamma
\ / \ MOOyIUpYIOW,€e20

/
T | cwenane

/_ _\ /_ _\ /_ _\ <—ocuyunnozpamma
/ \_J \_J \ CUCHAA C 8bIX00A

¢pomonpuemnuka

Puc. JIA.2

11.lns ynoOcTBa MAalbHEWIIMX HW3MEPEHHM C TOMOIIBIO PEryJIUPOBKHU

BEPTUKAILHOTO T0JI0KeHUs curHaia | kanana (J) mepeMecTHTh ero 3a Ipeelbl
skpana. Ha skpaHe HabmiomaeTcs CHrHan 2 KaHala, NMOCTYNAIOIMH C BBIXOJA
AIIEKTPOHHOTO 0JI0Ka «POTONMPUEMHUK.
12.YcraHoBuTh Ha 3KpaHe ocuuuiorpada HyJIEBYIO OTCUETHYIO JIMHHIO,
COOTBETCTBYIOILYIO HYJIEBOMY TOKY ¢oToauoaa. Jljis 3TOro  BBINOJHHUTH
CJIEAYIOIIUE ONEPALUU:
-yCTaHOBUTh pYy4YKy HOTeHHHOMeTpa «lp» perynupoBkum Toka Ha
JUIEBON maHenu anekTpoHHoro Onoka MOC B kpaifHee NOJMOXKEHHE MPOTUB
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4acoBOM cTpenku. [Ipy 3TOM amImTyna MOLYJIMPYIOLIETO CUTHAJIA paBHA HYJIIO —
MOZYJIALIUS OTCYTCTBYET;

-HaXXaTh KHONKY «YCT. HyJIsD» B IIPAaBOW 4YacTU HA JIMIIEBOW NAHEIH
anekTpoHHoro Omoka @II. Han xHomko# 3aropaercss KOHTPOJIbHBIM CBETOAMO/,
CBUJETENbCTBYIOIIMI O MEPEX0Je B PEXKUM KaTUOPOBKH YyCHUIUTENS (POTOTOKA.
[Tpu sToM BXOA ycuinuTens (OTOTOKAa COEUHSAETCS C 3€MJIEH, YTO COOTBETCTBYET
HYJIEBOMY 3HaY€HHIO TOKa (poTonnona;

-Ha 3KpaHe ocuuiuiorpaga Hadmoaercs npsamas auHus. C moMoIlbo
PETYJIMPOBKU BEPTUKAIBHOIO MOJIOKEHUS CUTHAJIa BTOPOro KaHasla ocIuiiiorpada

(}) nmepemecTuTh €e B TOJOXKEHHE, COBHNANAIOIIEE C HUKHEH JHMHUEH
IpafyHpOBOYHOI CETKH, HAHECEHHOH Ha SKpaHe octuuiorpada (CIUIOMHAS IMHHS
Ha puc.J14.3);

- HaXaThb KHOMNKY «YCT. HyJis» B IIPaBOM 4YacTU Ha JIMIIEBON MaHEIU
anexkTpoHHoro Osoka ®II. Hajg kHOMKOW TacHET KOHTPOJBHBIA CBETOJIUOM, YTO
CBHJICTEIILCTBYET O TIEPEX0Jie YCHIUTENI (POTOTOKA B PeKUM ycuiieHus. I1pu stom
JUHUS, COOTBETCTBYIOIIAsl CHUTHAJIy Ha BTOPOM KaHaje ociumiorpada
nepeMecTuThcsl BBepx (puc.JI4.3). B manHOM ciydae IOJ0KEHHE OTCUYETHOM
JIMHUU OTIpeNIeNIIeTCsl 3HAaUeHUEM TOKa HaKayku |y U, COOTBETCTBEHHO, ypoBHEM Py
ONTUYECKOM MOIIHOCTH Ja3epa (puc.J14.1).)

=== OmcuemHblil yPOBeHb C
YUemom memHoB8020 MoKa,

HY1e601 OMCcYemHblil
YpO6eHbs.

Puc.JI4.3.

13.IInaBHO yBenW4MTH 3HauYeHUE |; C MOMOINBIO BpalIEHUs MO YaCOBOM
CTpEJIKE PY4YKH MHOTEeHHHOMeTpa «li» Ha JIMIEBOW MaHENIH 3JIEKTPOHHOTO OJoKa
NOC 1o mnonydyeHUsT MAKCUMAJIBHOW  aMIUIMTYJbl curHaiza. KoHTposb
IPOU3BOAMTCS MO IKpaHy ocuusuiorpada.

14.Tlo nHaOmromaeMol Ha »SKpaHE OCIHWUIOTPAaMME MPOU3BECTH OTCYET
BenuunH Py u Py (puc.J14.4. pucJl4.1), koTopble COOTBETCTBYIOT MUHUMAILHOMY U
MaKCHMaJIbHOMY YpPOBHAM (ukcupyemoro (oToauoaoM curHaina. JlaHHele
u3MepeHui 3aHecty B Tabuuny 1. Ciaenyer oTMETUTh, YTO €CJIM IPU U3MEPEHUN
3Hauenui Py m P; mponoxenue mepexmrouatens «B/mem» BTOpoOro kaHama He
MEHSETCS, OTCYET 3TUX BEJIMYMH I JAJbHEUIINX PACYETOB CIEAYET IPOU3BOIUTH
B €IMHULIAX UIMHBI —MM.
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15.IToBTOoputh UW3MepeHHst Ui Bcex 3HaueHu lp,  yKa3zaHHBIX
IIPENOAABATEIIEM.

Taonuuya 1. 3aeucumocms KoIhpuyuenma mooynayuu om
moka ly. U=

|0 (MA)
Py (Mm)
Py (Mm)
m
[ 4 [ <—ocuyunnozpamma
/ \ / \ / \ CUZHAIA C 6bIX00a
/ \_J \_J \ pomonpuemnuxa
P 0 P 1

<—HYJ1€e601l yPOGEHb

Puc.J14.4

16.ITo sKcrepUMEHTANBHBIM JaHHBIM TAaOMUIBI 1 BBEIYHCINUTH 3HAYCHUE

kodhpumrerTa Moy Isun 1mo Gopmyre:
m = (Pl—PQ)/(P1+P0).

17110 panHbiM Tabmuubl 1 MOCTPOUTH 3aBUCUMOCTH KO3(puuueHTa
MOMYJISIIMU M OT ToKa lo.

18.MccnenoBaTh 3aBUCUMOCTb TJTyOMHBI MOIYJISILIMK Ja3€pHOTO U3ITyYEHUS
UMITYJIbCHBIM CHUTHAJOM OT HampsbkeHus cmenieHust Ha (oroauone Ug,. s
ATOTO TMOBTOPUTH U3MEpeHUst KodQPUIMeHTa MOAYJSIUMA JIsd JIPYyTUX 3HAYECHUU
HanpspkeHus: cmenieHus. M3mensts U, ¢ marom, ykazaHHBIM IPENOJIaBaTENIEM.
W3MeHeHne 1 KOHTPOJIb BeIUYUHbl Ug, TPOBOAUTCS C TOMOIIBIO TOTEHIIMOMETPA
U IU(GPOBOTO MHAUKATOPA HA JIMIIEBOM MaHENU JIEKTPOHHOTO Os1oka DII.

19.]lo0  SKCHEepUMEHTAIBHBIM  JIaHHBIM  TOCTPOUTH  3aBUCHMOCTH
KodhunrerTa MOIyIAIMKA M OT HampsiKeHUs: cmenienus Ha Goroauone U, mms
pa3muHBIX TOKOB lg (3HaYCHMS |g YKa3BIBAFOTCSI MIPETIOIaBATEIIEM).

20.YcTtaHoBuTh 3HaueHHE BennuuH lo u |; 3amansapix mpemomaBatenem. C
MOMOMLIBIO PETYJIHPOBKH BEPTHKAILHOrO MojnokeHMs curHana 1 kamana (J)
BBIBECTH CHTHAJI MOYJISIIMN Ha dKpaH. Opranbl peryIHpOBKH MOJI0KEHHS CUTHANA
Ha BTOPOM KaHaJjle JOHKHBI PH 3TOM OCTABATHCSI B HCXOAHOM TOJI0KCHUH, YTOOBI
HE H3MEHWJIOCh IIOJIOKEHHE HYJIEBOIO OTCUYETHOIO YPOBHS. 3apUCyWTE
OCLMJIIOTPaMMbl MOYJIMPYIOIIETO CUTHAJA, HaOII01aeMOTo 0 MEPBOMY KaHAIy,
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¥ IPUHUMAEMOTO (DOTOIPUEMHUKOM CUTHaJa HabII0JaeMOro TI0 BTOPOMY KaHaly.
Ha ocuuiimorpamMmme OTMETUTB MOJI0KEHHE HYJIEBOTO YPOBHS.

Jlabopamopnasa pavoma Ne3. «HUccaedosanue npouyeccoe ananozoeou
MOOYTIAUUU J1A3EPHO20 OUOOQ)).

Ilenv padbomur:

-HCCJIEIOBAHUE TPOLIECCa MOAYJIALIMM MHTEHCHUBHOCTH JIa3€pHOIO HOJA U
BIUSIHUA Ha (OpPMY ONTHUYECKOTO CUTHANIA MOJIOKEHUS pabodeil TOYKM Ha BaTT-
aMIIEPHOM XapaKTEPUCTHUKE;

-HCCIIeJIOBAaHUE 3aBHCUMOCTH KOd(PPUIMEeHTa MOMYISIUU WHTEHCUBHOCTHU
Ja3epHOTO JOuMoja OT TIOJNIOKEHHS paldodeid TOYKM Ha  BaTT-aMIEPHOU
XapaKTEPUCTHKE.

IHopaook eévitnonnenus padomel.
[Ipu BBIMONHEHMH PabOTHl HUCHOJB3YIOTCA  CIEAYIOIIUE 3JIEMEHTHI
YCTaHOBKH:

-3JIeKTPOHHBIN 0510K «McTouHMK onTuyeckoro curHaiay -NOC;

-ONTHYECKHI TecTep ¢ OjokoM nmutanus ot cetu 220v/50Hz - OT;

-3JIEKTPOHHBIN 010K «PoTOonpueMHuK» -OII;

-COCTUHUTEIIBHBIN OTHOMOJIOBBI BOJIOKOHHBIH 1mHYp FC/UPS-SM-3m-
FC/UPS munoit 3 metpa —BIII.

Buumanue! Ilepex KaxabIM  HCIOJb30BAHMEM B  HM3MEpPEHHMSX
BOJIOKOHHBIX IIIHYPOB HE00X0AMMO CHSAITh 3alllUTHbIE KOJMAYKH C UX TOPLOB.
IHocne oxkoHYaHus1 padoThI ¢ BOJIOKOHHBIM IIHYPOM 00513aTEJIbHO YCTAHOBUTH
HA ero TOPUbI CHATHIE 3AIMTHbIE KOJIMAYKH.

Ilepen kamaAbIM MCNOJB30BAHNEM B M3MEPEHHUSAX ONTHYECKOIr0 TecTepa
HEe00X0MMO OTBEPHYTH 3AIUMTHBIA KOJINAYOK C TOPLHA €ro KOHHEKTopa M
HEME/UICHHO COeIMHHMTb €ro ¢ KOHHEKTOPOM BOJIOKOHHOro mmuypa. Ilocie
OKOHYAHMS M3MepeHusi 00513aTeJIbHO YCTAHOBUTH 3AIIUTHBIM KOJIAY0K HA
Npe:xkHee MecCTo.

Ilepen kaKabIM cOelMHEHHEM BOJOKOHHOIO HIHYPa € ONTHYECKUMH
poO3eTKaMHU He00XO0AMMO CHATH 3AIIMTHBIN KOJIMAYO0K ¢ TOPHA KOHHEKTOpPAa M
HEMe/UICHHO COeIMHHMTb €ro ¢ KOHHEKTOPOM BOJIOKOHHOro muypa. Ilocie
OKOHYAHMS M3MepeHusi 00s13aTeJIbHO YCTAHOBUTH 3aIlIUTHBIH KOJIAY0K HA
npe:KkHee MecTo.

1.YcranoBute opranbl ynpasiieHus 3iekTponHoro 6i1oka MOC B ucxomgnoe
II0JIOKEHUE:

-pyYKH BCEX IISITH NMOTEHLIMOMETPOB — B KpailHEE MOJI0KEHHUE ITPOTHB
YaCOBOM CTPEJIKH;
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-BKJTIOYUTH TyMOJIep «ceThy». [Ipu 3TOM 3aropaeTcst ero moaCBeTKa;

-KHOIIOYHBIE mepekiatouaTtenn «BKIL.OC», «IUCHEpPCHUs», «IIyM») —
oTxaThl. [Ipyn 3TOM KOHTPOJBHBIE CBETOAOAbI Ha/l COOTBETCTBYIOIIUMHU KHOMKAMU
HE TOPSIT;

-HaXaTh KHOMKY «MOJYJISILMS» HA JIMLIEBOM MMAHEIU 3JIEKTPOHHOTO
omoka MOC. Han KHONKOM 3aropaeTcs  KOHTPOJBHBIA CBETOAMOM, TacHET
nudposoe Tabmo «ly» Ha muneBoi nanenu MOC B okne «Tok jazepHoro amona,
MA»;

-C TIOMOIIbI0 KHOIMOYHOTO TMEPEKIIoYaTeNsl «BbIOOP HMCTOYHHKA» B
OKHE «OINTHYECKHM BBIXOJI» BKIKOYWTH MO YKA3aHUIO MPENOAABATENS OJIWH U3
Ja3epoB, M3JIy4YalIMX Ha JuuHe BojHbl 1,3 wim 1,5 mxm. Ilpu sToM Hax
COOTBETCTBYIOIIEN ONTHYECKOU PO3ETKOM 3aropaeTcsi KOHTPOJIbHBIN CBETOIHOI.

JlaHHO€  TOJOKEHHE OpPraHoB  YIPABJICHUS  BJIEKTPOHHOro  OJioKa
o0ecrneurBaeT HEMPEPhIBHOE HEMOJYJIMPOBAHHOE OINTUYECKOE H3TyYeHUE Ha
BBIOpaHHOM ONTUYECKOM BBIXOJIE. Ero MOIIHOCTb perynmpyercs
MOTEHIIMOMETPOM, pyUyKa KOTOPOTO BhIBE/ICHA B OKHE «MOIyIsiuus».

2.C 1OMONIbIO OJIHOMOJOBOIO ONTHYECKOrO MIHypa (KENThId IBET
3aIlUTHOM 000J10UKku) ¢ KOHHeKTopamu Tumna FC coenuHUTe ONTUYECKUM BBIXO]
anekTpoHHoro 6ioka MOC ¢ ontruueckum BX0J10M 2 31eKTpoHHOTo O10ka DI1.

3.YcraHoBute opraHbl ympaBieHHs 3JeKTpoHHOro Onoka DIIB ucxomHoe
MOJIOKEHHUE:

-BKITIOUUTE TyMOJep «ceThy». [Ipu 3TOM 3aropaercs ero mojacBeTKa;

-C TIOMOIIBIO KHOIMOYHOTO TMepekitoyatenss «Bbioop DJI» B OkHE
«OTNITUYECKUN BXOJ»  BKIIOYUTH BTOpoi ¢otomumon. I[lpu sTOoM Ham ero
ONITUYECKON PO3ETKON 2 3aropaercs KOHTPOIbHBIN cBeToano. [{udpossie Tabdmo
«OnrTryeckass MOIIHOCTh, OTH.eA.» W «Hampsbkenue cmemienus, B» mpu stom
BKtoyaroTcs. [{ludpoBoe Tab10 «DOTOTOKY» - BBIKIIOUEHO;

-pyuky noreHuuomerpa «Hampsixenune cmemenusi, B» yCcTaHOBUTH B
KpailHee MPOTUB YaCOBOM CTPEJIKK MOJ0KEHUE, YTO COOTBETCTBYET MUHUMAJIbLHOU
BEJIMYMHE HAMPSKECHUSI CMEIICHUS |

-TIPOBEPUTH, YTO PEKUM KATUOPOBKU (POTONPHEMHHKA BBIKIIOUEH —
KOHTPOJIbHBIM CBETOAMOJI HAJl KHOMKOM «YCT. HYJsD»» B IMPABOM YacTH JIMIECBOMU
NaHelu He ropuT. B MmpoTMBHOM cilyyae HaXkaTh HA KHOMNKY «YCT. HYJs» U
OOUTCS BBIKIIFOUEHHSI KOHTPOJIHHOTO CBETOINO/A;

-C MOMOIIIBIO KHOIIOYHOTO MNepeKiroyarenss « MHOXKUTENbY» B IPaBOU
YacTH JIMIICBOW TMAaHENX BBIOpATh YAOOHBIA TpeAes M3MEPEHHH Mo MU(POBBHIM
HHAMKaTopaM «OnTudeckas MOIIHOCTb, OTH.e» - «CpeaHee» M «AMIUTUTYIa».
[Ipu 3TOM 3aropaercsi COOTBETCTBYIOIIUN KOHTPOJIBHBINA CBETOANO.

4.C noMoIIIbI0 KOAKCUATIBHBIX KaOesei, BXOASIIMX B COCTAaB J1a00paToOpHOTO
MAaKE€Ta BBITIOJIHUTE CIECAYIOIINE COCTUHEHHUS:

-THE3/I0 «CUHXp.» Ha JUIEBOW MaHenu 3JiekTpoHHoro Oynoka MOC
COEJIMHUTE CO BXOJOM KaHajla CHHXPOHM3AIUU ocluiorpada;

-THE3/10 «KT 1» Ha nuueBod maHenu snekTpoHHoro Ojoka HNOC
COEJIMHUTE CO BXOJIOM IEPBOI0 KaHaya ocuuiorpada;
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-THE3/I0 «BBIXOJ YCHWIHMTENS» Ha JHUUECBOM MaHEIHW 3JIEKTPOHHOTO

omoka ®I1 coenuHUTE CO BXOI0OM BTOPOTO KaHaja ocmuiiorpada.

5.Bxirounte nutanue ocuwiuiorpada. Y CcTaHOBUTE MEPEKIII0UaTeNId BXOJ0B
o0OMX KaHaJIOB B TIOJOXKEHHE (=) — OTKPBITBIA BXOJA [JIsi oOecredeHus
HaOJII0/ICHUs] CUTHAJIOB C MOCTOSIHHOM cocTtapistoieil. [locne nmporpea Ha 3KpaHe
ocuwyuiorpada  TMOSIBISIOTCA  JBE  TOPU3OHTAIBHBIX  JIMHUM  Pa3BEPTKH,
COOTBETCTBYIOIIME JBYM ero kaHaiam. [Ipm HE0OXOAMMOCTH OTKOPPEKTUPYHTE
U300pKEHUE JIMHUM C TIOMOIIBIO HW3MEHEHUS SApPKOCTH, (POKYCHUPOBKH U
[EHTPOBKHU U300PAKEHUS 110 BEPTUKAIU U TOPUZOHTAIIH.

6.Ucnonb3ys pe3yabTaThl, MOJIyYSCHHBIC B XOJI€ BBIMOTHEHUS JIa0OpaTOPHOU
paboTel Nel 1Mo BarT-aMIepHON XapaKTEPUCTUKE JIA3EPHOTO JHOJa (3aBHCHMOCTU
onTUYecKor MomHocTH P,s oT Toka Hakauku |, — puc.JI5.1) BbIOpaTh 3HaUYeHUE
TOKA HAKauku lgp 1 YCTaHOBUTH €T0 C MOMOIIBIO TOTEHIIMOMETpa «lg» Ha JTuIeBOM
naHenu Onoka «lMcrounuk ontuyeckoro curHaia». KoHTpolb lo,
ocyuecTBisiercss no mudpoBomy uHaukatopy «lgp » B okHe «ToOk sazepHOro
auoaa, MAY.

Fe /.

Puc.JI4.1

7.11naBHO yBenMYMBATh aMIUIUTYAY MOAYJMPYIOUIErO CUTHAJIA C MOMOIIBIO
BpAILICHUS IO YaCOBOW CTPEJIKE PYUYKH HNOTEHUHOMETpaA B OKHE «Moaynsuus» Ha
nuneBoi nanenu 3ekTpoHHoro 0i1oka MOC. Tlpu 3ToM TOK Hakayku J1a3epHOTO
JIM0JIa U U3Ty4aeMasi UM ONTHUYECKAsi MOIIHOCTh MOy IMPOBaHbl CUHYCOUIAIbHBIM
curHasioMm. Mcnosnb3yst opranbl ynpaBlIeHHsI pa3BEepTKOil ocuuwiiorpada (mepuoj
pa3BepPTKU, YCUJICHHUE, IIEHTPOBKAa M300paKEHHS MO TOPU30HTAIM M BEPTUKAIM),
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MOJyYUTh YCTOWYMBOE H300pa)XCHHE CHUTHAjJa MOAYJISIMH Ha IMEPBOM KaHaJe
ocmyiorpada.

8. Ucnonb3ys opransl yrpaBiieHHs] pa3BepTKoil ocuuiuiorpada (ycuieHue,
LHEHTPOBKA M300paXeHHs] N0 TOPU3OHTAIM M BEPTHKAIM) U MOAOUpasl 3HaYEHUE
MHOHUTEJNSI, OMNPENeSIONIer0o YyBCTBUTEIBHOCTh ycuiHTels (OTOTOKa, C
IOMOIIIbI0 KHOIIOYHOI'O MepeKJtouaTesis B IMpaBod yacTu JnueBoil nmaHenu I,
HOJyYUTh YCTOMYMBOE H300paK€HHE CHUTHaja C BbIXoAa (hOTONpuEeMHHKA Ha
BTOPOM KaHaJle ocuusuiorpaga.

9.C nomo1po noreHuuoMeTpa B okHe «Moaynsuus» Ha JULEBON MaHeIu
anekTpoHHoro Ojoka MOC, ycTaHOBUTH MaKCHMalbHO BO3MOXHYIO aMIUIUTYAY
MOJIyJIUPYIOIIEr0 CUTHaja, IPU KOTOPOI HE BO3HMKAET UCKa)KEHUN Ha MPUEMHOM
KOHIIE ONTHYECKH JTMHUU. KOHTPOJIb MPUHUMAEMOro CUTHAJIAa OCYIIECTBISIETCS Ha
BTOPOM KaHaine ocuwuiorpada. Ilpy HEOOXOOAUMOCTH MEHATh MOJO0KEHUE
nepexiatoyatenss «B/gem» Broporo kanana. IIpumepHbIi BHI OCHMIUIOIPaMMBbl
MOKa3aH Ha puc. JI4.2.

10.I1lpousBectn KanuOpoBKY (OTONMpHUEMHHKA Ha BBIOpAaHHOM IMpejelie
u3MepeHuii poToToka:

-TIepENTH B peXUM KaIuOpoBKH (poTompueMHuKa. [ 3TOro Haxarh
Ha KHOIIKY «YCT. HyJIsS» B IPaBOM YacTH JMIEBOW MaHENIU 3JIEKTPOHHOro OJioKa
®II 1 1o6UTCS BKIIOYEHHSI KOHTPOJIBHOTO CBETOINO/AA HAJl HEW;

-C TIOMOIIbI0 MoTeHIHoMeTpa «>0<» 10OUTbCS HYJEBbIX MOKa3aHUIl
Ha nudpoBoM uHaUKaTope «CpenHee» B okHE «OnTHYECKasi MOITHOCTh OTH. €1.%,

-MIOBTOPHO Ha)KaTh HA KHOMNKY «YCT. HYJS» U TOOUTCS BBIKIIOYCHHUS
KOHTPOJIBHOTO cBeToauona. [Ipubop mpu 3TOM MEpPEeXOAUT B PEKUM H3MEPEHUS
dboToTOKA.

=T <—ocyunnozpamma
MOOyUpYyIOUL€20
cucnana

<—ocyunnozpamma
CUCHAJA C 8b1X00a
L/ ppomonpuemnuxa

Puc. JI4.2

11.ng ynobctBa JanbHEHIIMX HM3MEPEHUI € MOMOIIBIO PEryJUPOBKU
BEPTUKAILHOIO T10JI0KEHHs curHaia 1 kanana (]) mepeMecTuThb €ro 3a Ipejeibl
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skpaHa. Ha skpaHe HaOmrojaeTcss curHan 2 KaHajla, MOCTYHAarUIMil € BbIXOJA
3IIEKTPOHHOTO 6J10Ka «DOTONPUEMHUK.

12.YcTanoBuTh Ha 3KpaHe ocLuuiorpada HYJIEBYHO OTCUYETHYIO JIMHUIO,
COOTBETCTBYIOILLYIO HYJIEBOMY TOKY (oTtonuona. Jljisi 3TOro  BBINOIHUTH
CJIEAYIOIIUE ONEPALUU:

-yCTaHOBUTh PYYKy NOTEeHIHoOMeTpa «lp» perynupoBku Toka Ha
JUIEBON maHenu anekTpoHHoro Onoka MOC B kpaifHee NOJIOXKEHHE MPOTUB
4acoBO#l cTpenku. [Ipu 3ToM aMIInTy1a MOAYJIMPYIOLIErO0 CUTHAIA PaBHA HYJIIO —
MOZYJIALIUS OTCYTCTBYET;

-HaXaTh KHONKY «YCT. HyJisD> B IIPABOM YAaCTH Ha JIULEBOW MAaHEIU
anekTpoHHoro Omoka @II. Ham xHOmKO#M 3aropaeTcss KOHTPOIBHBIA CBETOIHO/,
CBUJICTEIbCTBYIOIIUNA O MEPEXoJie B PEXHUM KaIMOPOBKH yCHIUTENsS (POTOTOKA.
[Tpu 3TOM BXOA ycmiuTens (POTOTOKA COEIUHAETCS C 3€MJIEH, UTO COOTBETCTBYET
HYJIEBOMY 3HAYE€HUIO TOKa (POTOANONA;

-Ha ’KpaHe ocuuiuiorpada Hadmoaaercs npsamas JuHus. C TOMOIIbIO
PETryIUPOBKH BEPTUKAIBLHOTO MOJOXKEHUSI CUTHAJa BTOPOro KaHaia ocluiorpada

(J) nepemectuTr ee B NONOXKEHHE, COBNANAIOIIEE C HIKHEH JIMHHEH
I'paJyMpOBOYHOI CETKH, HAHECEHHOH Ha SKpaHe ocIuuIorpada (CIIonHas JIHHKS
Ha puc.J[4.3);

- HQXKaTh KHOIIKY «YCT. HyJs» B NPABOW YacTH HA JIMIEBOW MaHEIU
anekTpoHHoro Osioka ®II. Hajn kHOMKOW TacHET KOHTPOJBHBIA CBETOAUOM, YTO
CBUJIETENBCTBYET O MEPEX0jie yCUIUTeNd POTOTOKA B pekuM ycusneHus. [Ipu stom
JVUHUS, COOTBETCTBYIOIAas CHTHaJy Ha BTOPOM KaHaje ocuwuiorpada
nepeMecTuThcsi BBepx (puc.JI4.3). B manHOM ciydae MOJOKEHUE OTCUETHOMU
JIMHUU ONPEAEIISIETCS 3HAUEHUEM TOKa HakKauku ly U, COOTBETCTBEHHO,YypOBHEM Py
ONITUYECKOU MOIIHOCTH Ja3epa (puc.JI4.1).)

=== OmCuemHwlil yPO6eHdb C
yuemom memHo8020 MoKa,

HY1e601 OMCYEemHbLU
YPOGEHb.

Puc.JI4.3.

13.[1lnaBHO yBenWuuTh 3HaYeHUE |; ¢ MOMOIIBIO BpalieHUs MO YacOBOW
CTpeNKe Py4YKHd TOTeHIHoMeTpa «li» Ha JMIEeBOW TMaHENIH JJIEKTPOHHOTO OJoKa
NOC po mnonydyeHUss MaKCUMallbHOW  aMIUIMTYJbl curdHana. KoHTpoib
MIPOU3BOMTCS 110 IKpaHy ociuiuiorpada.
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14. 14.Ilo nabnrogaeMol Ha KpaHe OCHUILIOTPAaMME MPOU3BECTH OTCUET
BenuunH Py u Py (puc.J14.4. pucJl4.1), koTopble COOTBETCTBYIOT MUHUMAJIBHOMY U
MaKCUMaJIbHOMY YypOBHSAM (ukcupyemoro @oroauonomM curHana. JlaHHeie
U3MepeHuid 3aHectu B Tabmuuy 1. Crnenyer OTMETUTh, YTO €CIIM MPU U3MEPEHUU
3HaueHuit Py u P; mponoxenue nepexiouarens «B/mem» BTOporo kaHaia He
MEHSETCA, OTCUET ITUX BEJIMYUH JUISl TaJbHEHIINX PACYETOB CIEAYET IPOU3BOJUTh
B €JUHULAX JJIMHBI —MM.

15.IloBroputh  u3MepeHHss s Bcex 3HadeHMM lp,  yka3zaHHBIX
IIPETIOIaBATEIIEM.

Tabauya 1. 3aeucumocms KoIppuuyuenma mooynauyuu om
moka ly . U=

lo (MA)

Pmin (MM)

Prax (MM)

m

TN 7N <—ocuyunnozpamma
/ \ / \ CUZHAIA C 8bIX00a
\\_/ / domonpuemnuka
Py Py
<—HY1e601l ypo6eHb
Puc.Jl4.4

16.ITo0 SKCnEepUMEHTAIBHBIM JAaHHBIM TaOJUIBl | BBIYUCIUTH 3HAYCHHE

kodhpumrerTa Moy sun mo Gopmyre:
m = (Pl—Po)/(P1+P0).

17.1lo nmaHHBIM TabmuIBl 1 TOCTPOWTH 3aBUCUMOCTH KO3 UIIMECHTA
MOMYJISIIIMU M OT ToKa lo.

18.MccaenoBarh 3aBUCUMOCTb TIIYOMHBI MOAYJISIUU JIA3€PHOTO U3ITY4YEHUs
UMITYJIbCHBIM CHUTHAJIOM OT HampspKeHUs cMmeimneHust Ha ¢otoauone Ug,. s
ATOTO MOBTOPUTH U3MEpeHUs Kod(hPuIMeHTa MOIyIsIUU IJis1 IPYyTUX 3HAYCHUU
HanpspkeHus: cmenieHus. M3mensts U, ¢ marom, ykazaHHbIM IPENOJIaBaTENIEM.
H3meHenune u KOHTPOIb BeNMUYUHbl U, IPOBOJUTCS ¢ MOMOIIBI0 TOTEHIIMOMETPA
U 1IU(POBOro MHAMKATOPA HA JIMIIEBOM MaHeNu 31eKTpoHHoro 6ioka II.
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19.I0  SKcHepUMEHTaNbHBIM  JaHHBIM  IIOCTPOWTH  3aBHCHUMOCTH
KodhunrenTa MOy IAIMKA M OT HaMpsiKeHUs: cMmenienus Ha Goroauone U, mms
pa3u4yHbIX TOKOB lg (3HaUeHUs |g yKa3bIBArOTCS IPETIOIaBaTEIIeM ).

20.YcranoBuTh 3HaueHue BenuuuH lg u | 3agannbix npenogaBarenem. C

MIOMOLIBIO PEryJIHPOBKH BEPTHKAILHOrO MojnokeHus curHana 1 kamana (J)
BBIBECTH CHTHAJI MOIYJISIINA Ha dKpaH. Opranbl peryIHpPOBKH IOI0KEHHS CUTHANA
Ha BTOPOM KaHaJje JOJDKHBI MPU 3TOM OCTABaThCSI B UCXOIHOM IMOJI0KEHUU, YTOObI
HE M3MEHUJIOCH [OJIOKEHUE HYJEBOIO OTCYETHOTO YpOBHS. 3apucyiiTe
OCLIMJIJIOTPaMMBbl MOJYJIMPYIOIIETO CUTHaJa, HabJI01aeMOoro Mo NepBOMY KaHaly,
U MPUHUMAEMOro (HOTOMPUEMHUKOM CHUTHaJIa HAOJIF0aeMOro TI0 BTOPOMY KaHaIy.
Ha ocuuiimorpamMmme OTMETUTH MOJI0KEHUE HYJIEBOTO YPOBHSI.
Taobnuuya 5. 3aeucumocms Ko3Igppuyuenma modynayuu om moka ly .

|0 (MA)

Ppin (MM)

Ppax (MM)

M

12.Ilo 3KCTIEpUMEHTAIBHBIM JaHHBIM TaOJUIBI 5 BBIYUCIUTH 3HAYCHUE
Kod(ppunmeHTa Moy ISAIKUH 10 popmyie:

m = ( Pmax - Pmin ) / ( Pmax + Pmin )

[To marHBIM TaOIUIEI 4 TOCTPOUTH 3aBUCUMOCTH KOY(PDHUIIMEHTA MOIYJIAIUA M OT
Toka lo.

OnTHyeckuil TMHEWHBIN TPAKT 28




