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B 6onhrnHHCTBe cnyqaea 3aaaqa coapeMeHHoro aKcrre

pHMeHTaropa rrpH HCcneaoaaHHH KaKoro-nH6o ~H3HqecKo
ro rrpouecca CBOAHTCH K o6pa60TKe aneKTpHqeCKHX CHr

HanoB, rronyqeHHbiX reM HnH HHhiM crroco6oM H HecyrnHx 

HH~OpMBUHIO 0 ABHHOM rrpouecce, T.e., B KOHeqHOM HTOre, 

K o6pa6orKe aneKTpHqeCKHX CHrHanoa, nemawHx a rnHpo

KOM BMllnHTYAHO-BpeMeHHOM AH8ll830He (aMllnHTYAB 

CHrHanoa - or aonefi MHnnHaonbTa AO HeCKOnhKHX coT 
MHnnHBOnhT, qacTOTHhlH AH8ll830H - OT llOCTOHHHoro 

TOKB AO HeCKOnhKHX ffu). 

B HacToHrnefi pa6oTe orrHcwaaeTCH MeTOA, rro3BOnHIOWHA 
C llOMOUlhiO UHqlpOBOH 38M BBTOMaTHqeCKH o6pa6aTbf

B8Th OAIIHBKOBO llOBTOpHIOlllHeCH aneKTpHqeCKHe CHrHanhf, 

llOAA8IOWH8CH CTp060CKOllHqeCKOMY rrpeo6pa30BBHHIOo 

CHcTeMa o6pa6oTKH CHrHanoa, Hcrronh3YIOWaH naHHwfi 

MeTOA, MO*eT BXOAHTh KBK COCTBBHBH qaCTh B CHCTeMhl 

BBTOMBTHqeCKOrO perynHpOBBHHH, yrrpaaneHHH, KOppeKUHH, 
CT86HnH3BUHH H T.A. 

KaK Ii3Becruo, cyTh crpo6ocKorrHqecKoro Merona rrpe

o6pa3oBaHHH aneKrpHqecKHX CHrHanoa 3aKniOqaeTCH B rrpe

o6pa30BaHHH HerrpephlBHhlX llOBTOpHIOWHXCH CHrHanOB 

B AHCKpeTHhle CHrHanhl 1 8MllnHTyna KOTOphlX rrporrOpUHOHBnb

Ha MrHOBeHHOMy 3HaqeHHIO HCCnenyeMOrO CHrHana B TOq-
'J ' 

KBX rrpeo6pa30B8HHst' I_ 0rrHCbiBaeMbiH MeTOD OCHOBBH Ha 

UH~pOBOM KOAHpOBBHHH a~rrnHTYA 8THX AHCKpeTHhlX CHrHa
nOB H rrocneJiyiOIIJefi 3allHCH KOAOB a UBM. 

3arrHcaHHbie B rraMHTh UBM naHHhie MoryT 6hiTb rron

aepruyTbi COOTBeTCT BYIOWefi MaTeMaTHqeCKOH o6pa60TKe, 

HBllpHMep, OllpeaeneHHe BMllnHTYAHbiX, BpeMeHHbiX 1 ~830-

Bb!X xapaKTepHCTHK rrpouecca; rrpoBeAeHHe rapMOHHqecKoro 

auanH3a rrpouecca; cpaaueHHe nayx HnH HecKonhKHX CHH

xpoHHhiX npoueccoa; rpa¢HqecKoe H3o6pa*eHHe npouecca 
H ToAo 3 



PeanHaauHH MeToaa 

PaccMoTpHM 9TOT MeT08 noapo6aee, c peaynbTaTaMR, 

nony'!eHHbiMH npH ero peanH38URR C llOMOWbiD CTp060CKO

llH'!eCKOro ocuHnnocKona THna OSA-601 H UBM THna 

M-6000. 
~YHKUHOH8llbH8H CXeMa 8BTOM8TH'!eCKOH o6pa60TKH 

HeCKOllbKRX CHHXpOHHbiX CHrHallOB llOK838H8 Ha pRC. 1. 
KpaTKO ocTaHOBHMCSI Ha oco6eHHOCTHX acnonbayeMoj:j: 

annapaTyphi. 

BpeMeHHaH llRarpaMMa curHanos B KaHanax X If Y 
ocuannocKona OSA-601 npeacTasneHa Ha pRe. 2. Hao-

6pa~eHRe Ha 9KpaHe ~OpMHpyeTCH BepWRH8Mif I!:MllYllbCOB 

B KaHane ,_y, KOTOpbie ycnOBRMCH B ll8llbHej:j:meM H83bi

B8Tb "CTp06aMH" • llnHTellbHOCTb CTp060B COCT8BllHeT 

5 MKC. DepROil cnenosaHHH cTpo6os T" aaBHCRT oT qac

TOTbi CRHXpOI!:MllYllbCOB, llOCTynaroWHX Ha BXOil X -6noKa 
ocuHnnocKona. MRHRManbHOe 3Ha'!eHHe T H min cocTasnseT 

- 40 MKC npR '!8CTOTe CHHXpOHMllYllbCOB f CH > 25 KfU. 

3TO MepTBOe BpeMH He06XOilHMO llllH TOro, '!T06bi OCURll

llOCKOil llOilf'OTOBI!:llCSI K cneayromeMy mary CTp06H:pOB8HRHo 

B nro6oM cnyqae nogsneHRe crpo6a swasaHo nossneHHeM 

CHHXpOHMnynbca qepea RHTepsan speMeHH t :::::... TH min 

c MOMeHTa npellhiilymero cTpo6a. E cnH f CH >> 25 Kfu, 

To T" KpaTHo 1/ f CH , ecna f CH .5 25 Kfu, To T "= 1/f cw 
MaKCRManbHOe '!Hcno cTpo6os Ha paasepTKY cocTas

nseT -500. llns ycToj:j:qi!:BOj:j: CRHXpOHH38UHR He06XOilHM0 1 

'!T06bi CRHXpOHMllYllbC 6blll ~eCTKO CBH38H C OllHQj:j: TO'!

KQj:j: sxonaoro carHana. 

llnSI KOilRpOB8HRSI 8MllllRTYilbl CTpo6a llpi!:MeHHeTCSI 

npeo6paaosaTenh "aMnnHTylla-cepHH-Koa". llHanaaoH 

aMnnHTYil sxoaabiX KoaHpyeMbiX HMnynrcos o ... 8 B. Bbi

xonaoj:j: KOil - llBOH'!Hhij:j: 9-paapHilHhij:j:. BpeMH KOilRposa

HRSI M8KCHM8llbHOH 8MllllRTYilbl- 20 MKC. 8 MOMeHT OKOH

'!8HRH KOilHpOB8HRH npeo6pa30B8T8llb BbiilaeT CHI"'Han ro

TOBHOCTR KOila. Koa c6paChlB8eTCH B MOMeHT npHXOil8 

cneayromero cTpo6a. 

llns Taro, '!T06bi He noTepSITb noc nenyromaj:j: cTpo6, 

eCllH CyMMapHOe BpeMH KOill!:pOB8HRSI npellblllYWero CTp0-

6a H speMSI o6pa6oTKH ei"'o Koaa 6onbme 40 MKC, s uenb 
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PHc. 2. BpeMeHHa5I llHarpaMMa cHrHanoa X H Y ocultn
nocKona. 

CHHXpOHH38UHH OCUHnnOCKOila CTaBHTC5I ynpaBJI5IeMbJH 
CHHXpOHH38TOp. 0~ npellCTaenaeT Co6ofi nenurenb 'laC

TOTbl exonaoro cHrHana c ynpaensteMbiM xmo'IOM Ha BbJ
xone, KOTOpbiA nponycxaeT CHHXpOHMitynbc ronbKO nocne 

npHH5ITHSI OT UBM cHrHana paapewenust CHHXpoHuaauuu. 
nnsr O~pa60TKH HeCKOnbKHX CHrHanoe Ha BXOll OC

UHnnoCKOna CTaBHTCa KOMMyTaTop, COCT05IWHH H3 6nOKa 
KOMMyTHPYK1llHX KnlO'IeA H 6noKa ynpaeneHHSI KJ110'18MH

1 

KOTOpbiA, a ceo10 O'lepenb, ynpaensu~TC5I or UBM. Tpe6o

eaaaa K KOMMYTHpyiOUlHM KniO'IaM BbJTeKaiOT H3 ycnOBHA 
HeHCKa:lKeHHOA nepell8'1H HCCnenyeMbiX CHrHanOB Ha BXOlt 
OCUHnnOCKOila. _Hy:lKHbiA KaHan KOMMyTaTopa YCTaHaBnHBaeT
CSI no KOM8lllle UBM.- KpoMe roro, ·npenycMorpeao orKniO
'IeHHe ecex Kaaanoe nnsr nony'leHHSI "ayneeoa JIHHHH" 
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OCUHnnoCKOila, T,e, ypOBH5I CTpo60B npH OTCyTCTBHH 
car sana Ha axone ocuannocKona ( CM, puc. 2). Hyneaa5I 
nHHHSI He06XOllHM8 He TOnbKO lln5I npoBelleHHSI HeKOTOpbiX 
pacqeroe (aanpaMep, HaXO:lKlleHHe ro'leK npoxO:lKlleHH5I 
caraana qepe3 aonb, Bbi'IHCneaue nnomanen'nono:lKHTenh
HOH H OTpHUBTenhHOH '18CTeH CHrHana H T,Jl,)j OHa OK8-
3hlBaeTCSI He06XOllHMOH, 'IT06hl CKOMileHCHpOB8Tb H8BOllKH 
B HH3K0'18CTOTHOM Y-rpaKTe OCUHnnocKona. nng 8Toro 
npenycMorpeao nooqepenaoe nepeKniO'IeHHe uccnenyeMo
ro KaHana H ayneaoil nHHHH or crpo6a K crpo6y a Te'le
HHe seen pa3aepTKH (8TO nepeKniO'IeHHe ocymecran5IeT 

rpurrep Hyneaoil nHHHH). Bbi'IHTaHHeM KOllOB nayx cocen
HHX CTpo6oa (crpo6a CHrHana H CTpo6a HyJieBOH nHHHH) 

YllBeTCSI CKOMileHCHpOB8Tb H.'l, H8BOllKH Ha BHyTpeHHHe 
UenH Y -Tp8KT8 OCUHJinOCKOI18, Yf3 ycnOBH5I nepeKJIIO'IeHH5I 

KBHBnOB OT CTpo6a K crpo6y BbiTeKaeT rpe60B8HHe 
K 6wcrponei1CTBHIO 6noKa ynpaaneHH5I KJIIO'IaMHj apeM5I 
nepeKniO'IeHH5I llOJI:lKHO 6hiTb MeHhllle TH min = 40 MKC, 
Bo3MO:lKHOCTh TaKoro nepeKJIIO'IeHHH no3aonger a Te'leHHe 
OllHOH·pa3BepTKH o6pa60T8Tb CTp06bi HeCKOnbKHX CHrHanoa 

BMecre co crpo6aMH Hyneeoi1 nHHHH, 'ITO uenecoo6pa3Ho 
H C· TO'IKH 3peHH5I HCKniO'IeHH5I HeCT86HnbHOCTeH B HH3K0-
'18CTOTHOM X- rpaKTe ocuHnnocKona. 

Ca5I3b UBM c annaparypoi1 ocymecran5IeTC5I no JIH
HKSIM·1,5,6,7,8,9,11 (eM. puc. 1). Baon HH¢opMaUHH 

a UBM M-6000 npoH3BOllHTC5I c noMOWbiO 16-pa3p5InHoro 
cnoaa, npH'IeM KOll Ha'lana pa3aeprKH (1)- Ha Mecre 

crapiJ.Iero pa3psma, KOll crn.o6oe (5) - a cepellHHe cnoaa, 
KOll HyneBOH nHHHH HJIH CHrHana (7) - Ha MeCTe Mnan
Illero pa3pSIJl8, Yf MllYJibC rOTOBHOCTH KOlla (6) B3BOllHT 

Ha HHTep~eHCHOH KapTe TpHrrep rOTOBHOCTH, KOTOpbiH npK 
c.' 8TOM c6paCbiBaeT rpHITep pa3pellleHH5I. TpHrrep paapeme-

1 \ HHSJ1 ., BhillBIOIUHH npH f\3110/le KOll P!'l3pellleHHH CHHXpOHH3a
UHH ( 11 ) , MO)!<HO B3BO/lHTb TOnbK~ nporpaMMHO, npH aTOM 
cxeMHO c6pacbJBaercH rparrep roTOBHOCTH. BbiBOll c HH
Tep«jjefica conep:lKHT KOll ynpaeneHH5I KOMMyraropa (8) 

1¥l H KOllbl lln5I CHrHaJIH38UHH OWH60K (9). Koa (8) conep
J~ 1,; \ .l~HTrcneny~<>myiO HH¢lopMaUHIO: KOll ·HoMepa BKJIIO'IaeMoro 

~~~c~Hall8 KOMMyTaTopa, KOll OTCyTCTBHSI HnH He06XOllHMOCTH 
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Hy neaoii nHHHH; KO.ll, orrpe.nensnonmii pe*HM pa6orhr 
KOMMyraropa ( aBrOHOMHhlif - Or pa3BeprKH OCUHnno
CKOITa, yrrpaanSieMhril: - or UBM). Ko.n (9) BKnlOqaer 

CBeTOBYIO H aKycru:qecKylO CHrHanH3aUH10 ,llng I1pHBneqeHHSI 
BHHMaHHSI OITeparopa B cnyqae OlliH6oqHOH CHryaUHH, 

TiocrpoeHHaSI raKHM o6pa30M CHCTeMa I103BOnSier 
ocymecTBHT b cne.nylOIUHe pe:lKHMhr ee pa6orhr: 

a) pe:lKHM Ha6n10,lleHHSij 

6) pe:lKHM Kanu:6poaoqHoro u:so6pa)KeHHSI; 

a) pe:lKHM aao.na H o6pa6orKH .naHHhrx B UBM. 

Pe)KHM Ha6n10.neHHSI MO:lKer 6biTb Bhi3BaH nu:6o aaro-
HOMHO- 6noKHpOBKoii nHHHH (8) H sarrycKoM BY pasaepr
Koii OCUHmlOCKOITa ITO nHHHH ( 1 ) , nu:6o nporpaMMHO -
or UBM ( Hanpu:Mep, B nay sax, Kor.na Mamu:Ha .nenaer 
pacqerhi). 

Pe:lKHM Kanu:6poaoqHoro u:so6pa*eHHSI Heo6xo.nu:M 
.llnSI Toro, qro6bi YCTaHOBHTb npu:ro.nHylO .llnSI H3MepeHHH 

KapTHHy Ha 8KpaHe OCUHnnoCKOna C roqKH 3peHHSI qeTKOH 
CHHXpOHH3aUHH, Heo6xo.nHMhiX Macmra6oa no OCSIM X H Y. 

3ror pe:lKHM Bhi3hrBaercg nu:6o on epa ropoM nepe.n 

HaqanoM H3MepeHu:il, nu:6o or UBM - B cnyqae HapymeHHSI 
npHrO.llHOCTH KapTHHhl .llnSI H3MepeHHll (c BKnlOqeHHeM no 
nHHHH (9) CBeTOBOll H aKycru:qeCKOll CHrHanH3aUHH). 

Pe:lKHM aao.na H o6pa6oTKH .naHHhix TaK*e MO:lKer 
6biTb Bhi3BaH nu:6o oneparopoM c nynbra UBM, nu:6o 
nporpaMMHo or UBM. Tipu:ae.neM npu:Mep u:cnonbsyeMoro 
anropHTMa BBo.na .naHHhiX B UBM. llHKn aaoaa aaHHhiX 
MalliHHa HaqHHaer C paspemeHHSI CHHXpOHH3aUHH (11), 
nocne qero O:lKH.llaer Haqana pasaeprKH ( 1 ) , UBM sa.na
er HoMep H3MepSieMoro KaHana H QHKCHpyer rpu:rrep 
Hyneaoii nHHHH B nono:lKeHHH "Hyneaag hHHHSI", qro6hl 
nepahrii crpo6 pasaeprKH 6biJI crpo6oM Hyneaoii nHHHif 
(8). Tiocne CHrHana rOTOBHOCTH (6) KO.ll (5) BBO.llHTCSI 

B Mamu:Hy H .naercg paspemeHu:e Ha BBO.ll cne.ny10mero crpo6a. 
TipoaepSiercg npu:sHaK aae.neHHoro Ko.na ( 7). Ecnu: npu:-
3HaK He cooraercrayer crpo6y Hyneaoil nHHHH, aao.n 
npeKpamaercg H Bhl.naercg .nu:arHocru:qecKoe coo6meHHe 
0lliH6KH (9), TipH HOpManbHOll pa6ore O:lKH.llaercg CHrHan 

rOTOBHOCrH cne.nylOIUero KO.lla, KOTOpbiif .llOn:lKeH COOTBer
CrBoBarb KO.lly n:)pBoro crpo6a H3MepSieMoro CHrHana 

B 3a,llaHHOM KaHane. TipoaepSierCSI npH3HaK crpo6a CHr
Hana, H I1pH HOpManbHOH pa6ore KO.ll HyneBOif nHHHH 
BblqHTaerCSI MalliHHOif H3 KO,lla CHrHana , a pesynbTaT 
3anHChiBaeTCSI B rrepBylO gqeifKy ITaMSITH 3ape3epBHpO
BaHHOrO MaCCHBa. TipoaepSieTCSI qiiCJ10 BBe,lleHHbiX crpo-
60B, H eCnll He BCe crp06bi BBe,lleHhi, TO ITOBbllliaerCSI 
a.npec gqeiiKH B ITaMSITH Ha e.UHHIIUY II cne.nyer BBO.ll 
11 o6pa6orKa cne.ny10meH: naphr crpo6oa. 3ro npo.non:lKa

ercg .no rex nop, noKa He 6y.ner o6pa6oraHo Heo6xo.nHMOe 
Konu:qecrao nap crpo6oa pasaepTKH. 

0ITHC8HHhiH MerO,ll npe.nycMarpHBaeT B03MO:lKHOCrb MHO
roKpaTHOrO BBe,lleHHSI HH!lJOpMaUIIH B pe)KHMe HaKonneHHSI. · 
HH!lJopMaUHSI, nonyqeHHaSI or HeCKOnbKHX pasaeproK, cyM
MHpyeTCSI B naMSirH, reM CaMhiM ITO.llaBnSieTCSI BnHSIHHe Ha 
pesynbrar cnyqaiiHoro myMa. 

BpeMeHHaSI .nHarpaMMa npouecca aao.na HH!lJopMaUHH 
B UBM npHae.neHa Ha pHc. 3. Crpo6hi B ocuHnnocKone 
o6pasy10TCSI TOnbKO B cnyqae COBlla.lleHHSI CllrHanOB CHH

XpOHH38UHH 11 paspemeHHSI. C11rHan paspemeHHSI cxeMHO 
c6pachmaer rpHrrep roTOBHOCrH, no.nroraanHBaSI ero 
K nplleMy HMnynbca rOTOBHOCTII KO.lla. Tiocne KO.llHpOB8HHSI 
AUTI Bhi.llaer HMnynbc roroBHOCrH KO.lla, BSBO.llSIIUHH rpHr
rep rorOBHOCrll, KOTOpbiH c6paCbiBaeT TpHrrep paspemeHHSI 

B nono*eHHe 6nOK11pOBKH CIIHXpOHH3aUHH. KpoMe roro, 
HMnynbCbl rOTOBHOCTII KO.lla nepeKn10qa10r rpHrrep Hyne
BOH nHHHII, qepe.nyg reM CaMhiM Crp06bi HyneBOH nHHHH 
H crpo6br cu:rHana. 

EcnH K MOMeHry npHxo.na HMnynbca roroaHocrH KO.lla 
UBM saKoHqllna o6pa6orKy npe.nhi.llymero crpo6a H roroaa 
npHHSITb HOBbiH KO.ll (KaK aro noKa3aHO B cnyqagx A II r), 
TO HOBbiH KO.ll BBO.llHTCSI cpaay. TI ocne onep8UIIH BBO.lla 
nporpaMMHO B3BO.lliiTCSI rpHrrep paspemeHHSI B nonO)!{e

HHe paspemeHHSI cne.ny10mero crpo6a. B cnyqae B MalliHHa 
He saKoHquna o6pa6oTKY npe.llhi.llYIUero crpo6a, H nosroMy 
KO.ll crpo6a B sa.nep:lKHBaercSI Ha BhiXO.lle AUTI. TiocKonbKY 

Her paspemeHHSI cne.ny10meMy CIIHXpOHMnynbcy B, OH npo
nycKaercSI, H o6pasoaaHHe cne.ny10mero crpo6a Bhi3hiBaer
CSI CHHXpOIIMnynbCOM f. 
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P1tc. 3. BpervleHHaH JlHarpaMMa npouec ca BBOtla aaHHI>JX 
B UBM. 

BseaeHHhle TaKHM o6pa30M aaHHhle o6pa6arwsa~TCH 
DO TeM Hnlf lfHhlM anropHTMaM - B 38BifCifMOCTif OT 3a
Jlaqlf. B KOHeqHoM HTore, 3HaH napaMeT~hl crpo6ocKonH
qecKoro npeo6pa30BaHHH (Koa¢¢HUif9HT jCHnel!lfH, BpeMeH
HOH MacrnTa6) H xapaKTepHCTHKy npeo6pa3osarenH AUn, 
MOMHO MaTeMaTHQeCKH pacCqlfT8Tb lfHTepecy~illlfe HaC 
JlaHHhle 06 HCXOJlHOM npouecce B peanbHOM MaCillTa6e. 

B aaKniDqeHHe npHseaeM HecKOnhKO npHMepos npaKTif
qecKoro HCTIOnh30BaHHH OTIHCaHHOH ClfCTBMhl H3MepeHHH. 

1. llnH nposeaeHHH ¢a3oswx H3MepeHHA nyqKa Ha pa3-
HhlX patlHyCaX UHKnOTpOHa DpOBOtlHnOCb BhlpaBHHB8HHe 38-
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JlBpMeK BhlCOKoqaCTOTHhlX Ka6eneA JlnHHOH 30 M. flng 

8THX H3MepeHHH HCTIOnh30BanOCh JlBa KaHana KOMMyTa
TOpa: no oaaoMy Kaaany nepeaasanacb onopaaH CHHycoH
aa qacroron f = 40 Mfu qepe3 KoarponhHhiH ~<a6enh, 
no JlpyroMy - Ta Me CHHyCOHJla qepe3 Ka6enh, 38tlBpMKa 
KOTOporo H3MBpHnaCb. Pa3BepTKY BhiQpanH T8KHM o6pa30~ 
qro6hi Ha HBH yMeCTHJ'ICH nonynepHOJl OTIOpHOH CHHyCOHJlhl 
C TOqKaMH nepeceqeHHH C HyneBOH nHHHBH no Kp8HM 
pa3BepTKH. HaxoaH roqKH nepeceqeHHH CHHYCOHJl c Hyne
son nHaHeH s onopHOM H H3MepHeMOM Kaaanax, onpeaenH
nH aaaepMKH Ka6enen c paaperneHHeM- 0,015 ac, qro 
COOTB9TCTsyeT- 0,25 CM Ka6enSI. 

2. npoBOJllfnlfCh ¢a30BhlB H3MepeHHH nyqK8 Ha 12 pa
JllfyCaX UHKnOTpOHa C DpHMBHBHH9M B KaqecTse JlaTqlfKOB 
HHtlYKUHOHHhlX TIHKan-aneKrpoaos/2~/. Hcnonhaosanocb 
13 KaHanos KOMMyTaTopa (OtllfH KaHan - OTIOpHhlH, anSI 
onopHoro s. q. HanpHMBHHH c ayaara). AnropHTM nepe
KniDqeHHH KOMMyTaTopa 6bin Bbi6paH TaKHM o6pa30M, 
qro6hi Ha OtlHOH pa3BBpTKe HaXOJlHnHCb If onopHaH CHHy
COHJla, If Clfl'Han C TIHKan-aneKTPOtla, If Hynesag nHHHH. 
Onpo6osanocb asa MeToaa H3MepeHHH ¢a3w: reoMeTplf
qecKHH H MeTOtl rapMOHHqecKoro aHanH3a. B nepsoM 
Meroae ¢a3a cHrHana onpeaengnach s pe3ynhTare cpas
HBHHH T'BOMeTpHqeCKHX nonoMeHHH CHT'Hana If OnOpHOH 
CHHyCOHJlhl Ha pa3sepTKe. 80 BTOpOM MeTOJle B pe3yJ1bTa
Te rapMOHHqeCKOT'O aHanH3a Clff'Hana BhltlBnHnaCh ero 2-H 
rapMOHHK8 If BhlqHCnHnHCb ee aMnnHTytla If ¢a3a. no pe-
3ynbTaTaM MHOI'HX H3~~pBHHH CpeaHeKsaapaTifqHaH OillH6-
Ka a pasHa 2 °. n orpeillHOCTb pa60Thl an napa TYPl:>I B pe
MHMe H3MepeHHH CJlBiff'a ¢a3hl CTaHaapTHhlX CHI'Hanos 
COCTasngna ~0,1°. 
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