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BaeneHHe 

MoaoaaepreTH'lH~CTb ny'lKa 'laCTHU, ycKopsteMhiX 

B H30XpOHHOM UHKnOTpOHe, 38BHCHT OT pstna napaMeTpOB, 

KOTOpbie AOn:>KHbl 6biTb XOpOlllO CT86HnH3HpOB8Hbi. 0AHHM 

H3 H8H6onee B8)1(HbiX napaMeTpOB SIBnsteTCSI 38BHCHMOCTb 

oT paAHyca ~83hi nponeTa crycTKa 'laCTHU qepea ycKopstro

myro menh AyaHTa /7/. CoanaHHe CHCTeMhi ynpaaneHHSI ~a
aoii: nponeTa Bbi3biBaeT Heo6XOJlHMOCTb ee H3MepeHHSI 6ea 

nepeXB8T8 ny'IK8. nng 9TOii: uenH B MHOrOK8HanbHbiX yc

T8HOBK8X / 2 ,3, 6 • 8 I npHMeHSiroTCSI HHAYKUHOHHbie AaT'lH

KH /1,4/ C npeo6pa30B8HHeM BbJCOKO'l8CTOTHblX CHrHanOB 

OT ny'IK8 CTp060CKOllH'leCKHM MeTOJlOM. 

nng onpe)leneHHSI lP83bl nponeTa H8 COOTBeTCTBYIDIUHX 

paAHycax npHMeHsteTcSI, aanpHMep, npeAaapHTenbHast o6pa-

6oTKa CTp060CKOllH'leCKH npeo6p830B8HHblX CHrHanoB B 

8HanorOBhlX CHCTeM8X KOppenHpOB8HHSl C BBe)leHHeM H 

OKOH'laTenbHhiM Bhi'lHCneHHeM ¢aa B UBM/S/.3ToT cnoco6 

o6nanaeT JlOBOnbHO BbiCOKOii: 'lYBCTBHTenbHOCTbiD H 6hiCTpO

Aeii:cTBHeM, HO nnst nony'leHHSI XOpOllleR TO'IHOCTH B03p8CT8-

IDT Tpe6oaaHHSI K aHanoroaoii qacTH annapaTyphi. B Ha

CTOSillleH pa6oTe OllHCblB8eTCSI MeTOA H3MepeHHSI lP83bl nponeTa 

C llpHMeHeH.,:eM MHOrOK8H8nbHOH CHCTeMbi 8BTOM8TH'leCKOH 

o6pa6oTKH OAHH8KOBO noaTopstiDIUHXCSI npoueccoa B UBM 

(~yHKUHOHanbHast cxeMa- aa pHc. 1). 
CHcTeMa H3MepeHHSI ¢aabi c HHAYKTHBHhiMH nHKan

aneKTpOAaMH, K8K 'l8CTb CHCTeMbl ynpaaneHHSI ycKOpHTe

neM Y-120M, 'laCTH'lHO onHcaaa B pa6oTel7/, a qacTb 

CHCTeMbl 1 06BeAeHH8SI H8 pHCYHKe nyHKTHpOM 1 ll0Jlp06HO 

OllHC8H8 B pa6oTe/9~ ll09TOMY OCT8HOBHMCSl Ha HeKOTOpbiX 

BOllpOC8X1 K8C8IDWHXCSI HenocpeACTBeHHO ~830BbiX H3Mepe

HHA. 
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Puc. 1. cl>yHKUHOHan~:>HaH cxeMa cucreMbi aeToMaruqecKoro 
uaMepeHHH <flaabx. 

KaK OTMeqanoch paaee B npenpHHTe/6/,curaanbx c eepx
anx U HH*HHX nHKanoe He06XOilUMO CYMMUpOBBTh, 'iT06bi 
CKOMneHCHpoeaTh HaBOAKH. DpnMeHHemnecH paaee cyM
MaTopbi aa peaucropax He pewaroT nonHOCThiO npo6neMy 
cornacoeaHuH TpaKToe nepeaaqu curaanoe. 3ro cegaaao 
c TeM, qTo cornacoeaHHH Ka6eneH: Ton~:>Ko co exoaaMH 
CYMM8TOpa 6e3 pa3B513KH nocnellHHX HellOCT8TQ'qHO, T.K. 
qaCT:b CHrHana, CKa*eM, C HH*Hero nHKana,qepe3 T8KOH 
CYMMBTOp npOXOAHT no Ka6en10 K BepXHeMy nHKany, OTpa-

1 
*8Hch, eoaepamaeTCH K cyMMaTopy H T.A. CornacoeaTh 
*e nHKanbi C Ka6enHMH H3-3a peaKTHBHOrO HMneaaHCa 
nHKanoe Tpyaao, noaroMy B aaaaoH: pa6oTe 6hinH npnMe
HeHbi BKTHBHbie CYMM8TOpbi Ha TpaH3HCTOpaX DO CXeMe 
c o6meA 6aaoA. DoMHMO Taro, qTo pa3BH3biBBIOTCH TpaKTbi 
BepXHero H HH*Hero nnKanoB, nonyqaeM yBenHqeHHe qyB
CTBHTenhHOCTH CHCTeMbi 38 cqeT YCHneHHH B CYMM8TOpe. 
Koa<f!<f!HuueHT ycHneHHH no OAHOMY Bxoay- 2. 
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<t>aaoebxe cHraanbi c nnKanoe BMecTe c curaanoM onop
aoro aanpH*eHUH OT ayaaTa, npoAAH qepea ~xeMy npe
o6paaoeaHHH, aanUCbiB810TC51 ABQU'qHbiM KOAOM B naMHTh 
UBM u aanee MoryT 6biTh o6pa6oTaHhi TeM unH HHbiM 
cnoco6oM. 

B aacTogmee epeMH paapa6oTaHhi aea MeToaa ang 
aaanuaa <flaaoebiX cpraanoe, nonyqaeMbiX a paaHbiX ycnoelf
HX. B nepeoM ua aux/7/, c pcnon~:>aoeaH!feM eoaMO*HOCTH 
nepeKnroqeaug BXOAHhiX Kaaanoe B Teqeaue oaaoA paaeepr
KU CTpo6ocKonuqecKoro ocuHnnocKona, a naMHTh UBM 
aanncbxBaiOTCH, KaK noKaaaao· Ha pHc. 2, curaanhx <flaaoeoro 
AaTqHKB H yqaCTKH onopHoro yCKOpHIOlllero Hanp51*9HH51 
AYBHTa. cl>aaa BbJ'qHCnHeTCH no TO'iK8M nepeceqeHHH Hyne
BOH nlfHHU curaanaMH npu ucnon~:>aoeaauu <flopMynhx 

XF - XA 
<ll = 17 

Xu - XA 
- () ' (1) 

rae XA, X B - opaliHaTbi ToqeK nepeceqeHHH curaanoM 
onopaoro HanpH*eHHH HyneBOH nHHHu;XF- OPAHHaTa Toq
KH nepeceqeHHH curaanoM <flaaoaoro aaTqHKa ayneBoH nH
HUR; () - yron, yquTbiB810lllHH HeCOBnaaeaue OCH llBT'iH
KOB H OCH yCKOp5110lll9H menH • .UHaD830H U3MepeHH51 OKano 
:!:,90° llOCT8TOqeH ang pa60Tbl B CHCTeMe CT86HnH38UHH. 
DpH Hcnonb30BBHUH nnoTHocru uao6pa*eHnH B ocunnno
cKone OKOnO 500 CTp060B Ha pa3BepTKy H M9TOil8 Bbi'qUTa
HHH HyneBOH nHH,HH /9/ nonyqaeM 6onee OllHOrO CTpo6a 
aa rpaayc. DpHMeHeHHeM nuaell:aon HHTepnonHUHH M e*llY 
CTp068MH nerKO o6ecneqHB89TC51 pacqeTH851 TO'qHQCTh 
nyqme 0,1 rpaayca •. ToqaocTh onpeaeneHHH <fla3bi 6yaeT 
B OCHOBHOM onpeaenSIThCH nuHI!HHO.CThiO pa3BepTKU H HC-

.._.___ ____ T /2 --------t 
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Puc. 2. MeTOA onpeaeneHHH 
HyneBOH nHHHH CUrHanoM. 
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<flaahl no ToqKaM nepeceqeang 
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Ka>KeHHeM <fJopMbl CHrHanoa, 'anHSUOillHMH Ha Ct:lBHr TO"l:KH 
nepece"l:eHHH ayneaofi nHHHH cHrHanoM. HcKa>KeHHR Moryr 
npOHCXOt:lHTb H3-38 orpaHH"ieHHOCTH nonOCbl nponycKaHHH 
Bo"io TpaKTOB H BCnet:tCTBHe Hano>KeHHH Ha CHrHan H8BO
t:l0K OT ycKopsnomero Hanpg>KeHHH, "i8CTOTHbiH cneKTp 
KOTOpb!X COt:lep>KHT npeHMYill9CTBeHHO "i8CTOTbl He"l:eTHbiX 
rapMOHHK <flaaoaoro CHraana. Haaot:tKH cnyqafiaoro xa
paKTepa cymecraeaao noaaangroTcg npu MHOroKpaTHo 
noaropgromeMcg aaoae <flaaoaoro u onopaoro curaanoa 
a UBM c nocneayromuM .ux cyMMHpoaaaueM. OporpaMMa 
o6pa6oTKH npoaepHeT cooTaeTcraue aaeaeaaoro CHraana 
craaaapTHofi <fJopMe, u a cny"lae aeaonycruMoro HCKa>Ke
HHH cHraana~naMepeaue 6paKyeTcg, Opu aeo6xoanMOCTH 
H3MeHHTb paaaepTKy H3-aa aenpaaunbaoro nono>KeHug 
onopaoro CHrHana H3Mepeaue npeKpamaercg, cucTeMa 
nepexoauT a pe>KHM Hao6pa>KeHug aa aKpaae Kanu6poaoq
Hofi KOMOHHBUHH H Ha TeneTafin Bhlt:l8eTcg t:lHarHOCTH"ieCKOe 
coo6meaue. 

BpeMH saoaa H o6pa60TKH a UBM cHraanoa c 12 <fla
aoawx t:l8T"l:HKOB 38HHMaeT OT 1 t:lO 10 CeKYHt:l B 38BH
CHMOCTH or "l:Hcna HaKonneaufi, aaaaaaoro oneparopoM 
B npeaenax OT 1 t:lO 30. Do >Kenaauro onepaTopa peaynb
T8Tbi H3Mepeaufi rpynnbi <flaa or 1 ao 12 Moryr Ob!Tb 
Haneqaraaw Ha Tenerafine. 

0nHC8HHhlfi MeTOt:l npHMeHHeTcg B CHCTeMe 8BTOM8TH
"ieCKoro ynpaaneaug <flaaofi nponera aa aneKTpoaaon Mo
aenu Konbueaoro UHKnorpoaa. Ebin caenaa pga cpasaH
renbHbiX H3MepeHHH C Ot:lHOBpeMeHHbiM HCnOnb30B8HHeM 
aaaoacKoro ¢aaoMeTpa ¢2-6, pa6oraromero c CHraana-
MH, nony"l:eHHbiMH c MHweaH, nepexaaTbiBaromen ny"l:oK. 
Oocne o6pa60TKH peaynbTaTOB H3MepeHHHl B p83Hb!X yc
nOBHHX nonyqeaa cpeaagg KBaapaTH"l:Hag owH6Ka a .:: 2° -
- aenuquaa, 6nnaKag K norpewaocTu aTanoaaoro npH6opa. 

MeToa Obin Hcnonbaoaaa u npu rpaayHpOBKe anHa Ka-
6enen. ang Bb!paBHHBBHHH BenH"l:HH 3at:tep>KeK npOXOt:lHillHX 
no HHM CHI'Hanoa.B Ka"ieCTBe HCTO"iHHK8 CHrHana B t:lBHHOM cny
"iae cny>Kun reaepaTop cuaycouaanbaoro HanpH>Keaug c "iacTo
Tofi 40 Mfu. HaMepgg <flaay Me>Kay CHraanoM, nocTynaro
lllHM OT KOHTponbaoro Ka6eng JJ.ng onopaoro HanpH>Keaug, 
H CHraanoM OT nro6oro us npoaepHeMbiX Ka6enen, MO>KHo 
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OOHapy>KHTb pa3nH"l:HH B t:tnHHaX Ka6enefi, COOTBeTCTBYID
IllHe apeMeHoH aaJJ.ep>KKe nopgaKa 10-llc npu paapewe
HHH <fla30Bb!X H3MepeHHH B HeCKOnbKO JJ.eCHTbiX rpaJJ.yca. 

,Ung pa60Tbl B ycnOBHHX OOnbWHX HBBOIJ.OK, KOrt:ta 
HCKa>KeHHbiH CHrHan He H3MepgeTcg OnHCBHHbiM cnoco-
OOM unu H3MepHeTcg c HeJJ.onycTuMo 6onbwofi own6Kofi, 
paapa6oTaH cnoco6 BbiJJ.eneaug aropofi rapMOHHKH uccneaye
Moro curaana H onpeJJ.eneaug ee <flaa&I. TaK KaK CTpo6o
CKonuqecKoe npeo6pa30B8HHe BHOCHT HeKOTOpOe HenH
HeHHOe HCKa>Keaue npeo6paaoaaaaoro CHraana, npeJJ.cTa-
BHM CTpOOOCKOnH"l:eCKyro ronOBKY B BHIJ.e HenHHeHHOrO 
KOHTypa. BhiXOIJ.Hag nepHOIJ.H"ieCKag ¢YHKUHH u2 ( ¢) H 
BXOIJ.H8H U1 (cp)CBH38Hhl HenHHeHHOH 38BHCHMOCTbiD 

U2 (¢) = g (UI (¢)). (2) 

OpeJJ.CTaBHM STH aenH"l:HHhi s BHIJ.e pHJJ.a ¢yphe: 

a "" 
U1 ( ¢) = 

2
°1 + I a cos n ¢ + b sin n ¢ , 

n=l "I n I 
(3) 

U2(¢) = ~ +f a
0 

cos n¢ + b
0 

sin n¢ 
2 n=l 2 2 

(4) 

l1aTerpHpyg U 1(¢)uU2 (¢) no "iaCTHM a npeJJ.enax¢
0

""¢
0

+277, 
nony"l:HM KOa<fJ<fJHUHeHThi: 

1 ¢o+277 

an = - J U1'(¢) cos n¢ d¢ 
1 n11 ¢o 

1 ¢J.+277 • bn ~--- U' (¢) sin n¢ d¢ 
I n11 

0 
<Po+ 277 

an = _!__ / 8 f U)(¢) cos n¢ d¢ , 
2 n11 u1 ¢o 

d ¢r277 ~ U)(¢) sin n¢ d¢ 
dUI ¢o 

1 
b "2 =- -;.-;-

Ha nonyqeaaoro paaeacTaa 

~ 
bnl 

an2 

bn2 

(5) 

(6) 

(7) 

(8) 

(9) 

7 

i 
t 

~~- ~-------



~~~i 

\ 

cneAyeT, qro <j:la3bi 

an an 
<ll n = ttrc tg T-- = arctg~ = <ll n . 

1 n 1 n2 2 
(10) 

Tionyt:iaeM Ba)f(HOe 3aKmoqeHH9, qTO IIOA B03AeiiCTBH9M 

H9J1HH9HHOI'O HCKa)f(eHHSI <j:la3bl rapMOHHqeCKHX COCTaB

JlSilOIUHX He M9HSIIOTCSI. 

TioCKOJlbKY HaC HHTepecyeT TOJlbKO BTOpaSI rapMOHH

qeCKaSI COCTaBJISIJOIUaSI, ilOAqepKH9M OAHO ilOJ193HOe 

CBOHCTBO onepaUHH CJ10)f(9HHSI nepHOAHqeCKHX <j:lyHKUHH. 

TiyCTb HMSIOTCSI ABe OAHH8KOBbl9 nepHOAHqeCKHe 

<j:lyHKUHH, CAS"tiHyTbl9 Ha ilOJlOBHHY nepROAa OTHOCRTeJlbHO 

Apyr Apyra: 

' f(¢.)= ~0 
00 

+ I a cos n ¢ + b sin n ¢ , 
n=l n n 

( 11 ) 

f(¢+77) ~ + I an cos n ( ¢ + 11) + bn sin n ( ¢ + 11) • ( 12 ) 
2 n=l 

Cno)f(eHReM nonyqaeM HOBYJO nepROARqecKyro <j:lyHKURJO 

oo ~ n 
h (¢)=f(¢)+f(cp+77)=ao+ I an (1+(-1) Jcosn¢+b(l+(-l) )sinn¢. 

n=l n 

KaK BRAHM, HeqeTHbie rapMOHRKH aHHynRpyroTCSI, 

a qeTHbie YABaHBalOTCSI. 3TO CBOHCTBO HCilOJlb30BaHO npH 

o6pa60TKe CRI'Hana, HCKa)f(eHHOI'O RM9HHO HeqeTHbiMH 

rapMOHHKaMH. 

llnSI TOI'O, qro6bi CAeJial'b rapMOHHqecKRH aHaJIR3 

CRI'Hana <j:laaoBoro AarqHKa, HH<j:lopMaUHSI BBOAHTCSI B UBM 

B onpeAeJieHHOH <j:lopMe R npHBOAHTCSI K dTaHAapTHOMY BRAy, 

YA06HOMY AJISI MaTeMaruqecKoH: .o6pa6oTKH. HacrpoRKa 

pa3BepTKH OCURJlJlOCKOila AOJI)f(Ha 06ecneqHBaTb BBOA qyTb 

6onee OAHOI'O nepHOAa CRI'Hana OilOpHOI'O HanpSI)f(9HHSI, OT

HOCRT9Jl~HO KOTOpOI'O BblqHCJISieTCSI <j:laaa BTOpOH rapMOHH

KH. 

AnropHTM BBOAa COCTaeneH TaK,qTo B Haqane Ka)f(AOI'O 

UHKna UBM aaAaeT HOMep KaHana, <j:laaa KOToporo H3Me

pS1eTcR. nocne Haqana paaeepTKH UBM npoeepSieT nongp

HOCTb ilOCTyilalOIUHX CTp060B OilOpHOI'O HanpSI)f(SHHSI. 3AeCb 0 

8 

roqaee I'OBOpSI, HM9lOTCSI B BRAY pa3HHUbl KOAOB KaHanOB 

H HyneBOH nHHHH, COOTBeTCTBYlOIUSH HyneBOMy BXOAHO

MY CHrHany/9/. KaK TOnhKo nonRpHOCTb onopHoro CRrHa

na CTaHOBHTCSI nonO)f(RTenbHOH, ABa nocneAHHX CTpo6a 

BBOASITCSI B naMSITb B nepBbl9 gqeitKR MaCCHB8 OilOpHOI'O 

CRI'Hana,H Jlanee- B M8CCHBbl <j:la30BOI'O CRI'Hana R onop

HOI'O nooqepeAHO BBOASITCSI Cl'p06bi 1:13 COOTBeTCTBYlOIUHX 

KaHanoe. B cnyqae BBOAa c Ifi'Hana c HaKonneHHeM ero 

KOAOB STOT npouecc ilOBTOpSieTCSI B Cj)OTBeTCTBHR C Tpe-

6yeMbiM qRcnoM nosropeHHit. ' 

Ha pRe. 3 noKa3aHbi rpa<j:JHKR, o6'bRCHRJOIUHe, KaKHM 

cnoco6oM npoHcXOJlHT e UBM noAI'OTOBKa HH<j:lopMaURH 

T 
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ang rapMOHH'IeCKOPO aHanH3a. Ha rpa~HKe (A) noKa3aHo 

H306pa>KeHHe Ha 9KpaHe 3nT BO BpeMSI BBOAB HH~OpMa
UHH B UBM. KpHBhie Ha rpa4JHKax (E) H (B) noKa3hi

saiOT1 B KBKOM BHAe 3anOMHH8IOTC9 onopHbiH H ~830BbiH 
CHPH81Ibl B COOTBeTCTBYIOU!HX MBCCHBBX naM9TH. 113 pH

cyHKa BHAHO, 'ITO ~830BbiH CH:PHBII (B) CHIIbHO HCKa>KeH 

CHHYCOHABIIbHOH noMeX~ii:, HaBeAeHHOH OT AYBHTa. Tiocne 

ssoaa HH~opMaUHH B UBM npH Hcnonb30BaHHH MacCHBa 

ABHHbiX H:3MepeHH9 onopHOPO Hanp9>KeHH9 Bbi'IHC1I9IOTC9 

KoopAHHaTbi H 1 H H2 TO'IeK nepece'leHH9 KpHBoii onopHoro 

Hanpg>KeHH9 HynesoA nHHHH, no KOTOpbiM onpeaengeTcg 

MacuiTa6 nep.~~oaa onopHoro Hanpf!>KeHHfl 1. Tiocne nony

qeHH9 3Ha'leHH A H1 , H2 , 1 B UBM npoH3BOAHTCfl cno>Ke
HHe asyx nonynepuoaos B1 H B.z ~a3osoro CHPHana, s pe-

3ynbTaTe 'lePO B MBCCHBe r 38nOMHHaeTCfl ~830Bb!H 

CHPHan, B KOTOpOM OTCYTCTByiOT He'leTHble PapMOHHKH 

( s TOM qucne H He'leTHhie rapMoHHKH, npeo6naaaiOmHe 

B 'IBCTOTHOM cneKTpe noM.eXH OT AYBHTa). 

Pe3y1IbTHpyiOWHH MaCCHB (f) COCTOHT H:3 60 gqeeK, H, 

KBK 6hi1IO nOK838HO, npH ABHHOM cnoco6e CYMMHpOBBHHfl 

B MaCCHBe (f) nonyqaeM H306pa>KeHHe nepHOAH'IeCKOH 

~YHKUHH C nepHOAOM, paBHbiM nonOBHHe nepHOAB HCXOA

HOH ~YHKUHH B MBCGH:Be (B). MacCHB (r) sceraa uenH-

KOM 3anonHeH, MaCCHBbl (E) H (B) 3an01IHf!IOTCfl B 38-

BHCHMOCTH OT HaCTpOHKH pa3BepTKH. TipoPpaMMa cquTaeT 

YAOBIIeTBOpHTelibHbiM, eCIIH nepHOA CHPHana 38HHMaeT 

B MBCCHBe (B) He MeHee 'leM 60 H He 6onee qeM 120 

gqeeK. B cnyqae nepuoaa, He BXOAfiWePo s 9TH paMKH, 

HIIH B cnyqae, KOPAS UelihlH nepHOA B ABHHhlH MBCCHB He 

BMemaeTCfl, nporpaMMa nepexoauT s pe>KH:M Kanu6posoq

HOPO H306pa>KeHHfl, n03B01IfiiOU!ePO HCnpahHTb pa3BepTKY 

OCUHIIIIOCKOna. B HOpMalibHOA CHTYBUHH ~YHKUHfl, H306pa

>KeHH8fl Ha Ppa~HKe (f), nOABepPaeTCfl Bbi'IHCIIeHHIO aMnliHTy

Ahi H ~a3hi nepBOH PapMOHHKH no OTHOWeHHIO K CBOeMY 

nepHOAYl /2, KOTOpafl f!BlifleTCfl OAHOBpeMeHHO BTOpoii 

PapMOHHKOH no OTHOWeHHIO K nepHOAY HCCneayeMOH ~YHK

UHH 1.TipHBeAeHHe nepHOAB K CTBHAapTHOMy M8CWTa6y 

n03B01If!eT HCn01Ib30B8Tb 3apaHee paCC'IHTBHHYIO Ta61IHUY 

CHHyCOB H KOCHHyCOB BMeCTO TOPO, 'IT06bi paCC'IHTbiBBTb 

HX npH KB>KAOM Bbi'IHCIIeHHH HHTePpanoa i 9TO .CyU!eCT

BeHHO 9KOHOMHT paC'IeTHOe BpeMfl. 
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EcnH He BCe KBHBIIbl H3MepeHhi~ TO BHOBb 3SAaeTCSI 

HOMep cneayiOU!ePO KaHana H UHKII nOBTOpSieTCSI, fiOKa He 

6yayT H3MepeHhi see KaHan:&I. HaKoHeu, no JKenaHHIO 

onepaTopa MO>KHO OTneqaTaTb Ha Te1Ie1'aiine C001'BeTCTBYIO

U!He BeliH'IHHbi BMfinHTyll H ~~3.. . 

CHcTeMa, ecTecrseaHo, no ~a3e BTopoA rapMOHHKH He 

cnoco6Ha onpenenHTb, B KaKOM nonynepaoae HaxonHTCSI 

CHrHan, HO B ABHHOM cnyqae 9TOT HeAOCTBTOK He Mewa

eT, TaK KBK MBKCHMalibHbii CllBHr cfla3bl fiY'IKB ne>KHT 

a npeaenax ~90°.Cnoco6 o6pa6oTKH CHrHana 6onee cno
>KeH, 'leM OnHCBHHbii B:biWe, ClieAOBBTellbHO, nporpaMMB 

38HHM8eT 601IbWe naMSITH H, HeCMO'I•pg Ha 9KOHOMHJO, Ko

TOpyiO ABCT BBelleHHe Ta61IHU TpHrOHOMeTpH'IeCKHX ~YHK

UHA, nony'I8IOTC9 H 6onee BbiCOKHe 38Tp8Tbl p8C'IeTHoro 

speMeHH no cpasHeHHIO c 6onee npoCThiM cnoco6oM on

peaeneaasr ~a3:&I no TO'IKaM nepece'leHHsr. To'IHOCTb npH 

H3MepeHHH ~83bi peanbHOrO ny'IK8 Cp8BHHM8 C TO'IHOCTitiO 

nepsoro cnoco6a. TipaMeHeHHe MeTona sropoA rapMOHHKH 

npeano'ITHTellbHo nHWb B 1'ex cny'lasrx, Korna HCKa>KeHHe 

curaana He no3sonsrer npuMeHHTb 6onee npoc1'oro ~noco-

6a HIIH B cny'laSIX ~830BbiX H3MepeHHii:, KOrAa CHrHan Mo

>KeT HMeTb npOH3B01IbHYIO ~OpMy. 

06a MeTOA8, no3B01If!IOU!He KOppeKTHpOB8Tb H3MeHeHHe 

peanbHoro nepHona T TOIIbKO HacrpoAKoii pa3BepTKH oc

uannocKona H HMeiOU!He AOCT8TO'IHO BbiCOKOe 6biCTpOAeii:

CTBHe, MOryT ycneWHO npH MeHSITbCSI AIISI pa60Tbi Ha H3o

XpOHHbiX UHK1IOTpOH8X C perynupyeMOii: 9HepraeR, rAe 

'IBCTOTa YCKOpSIIOU!ero HanpSI>K~f,HHSI MO>KeT MeHSITbCSI 

B WHpOKOM AHana30He. 

Bee nporpaMMHOe o6ecne'leHHe caenaHo Ha ~OPTPAHe, 
38 HCKIIIO'IeHHeM KOpOTKHX noanporpaMH, o6paWBIOWHXCSI 

K HeCT8HA8pTHbiM ycTpOii:CTB8M BBOA8-BbiBOA8, KOTOpbie 

Hanucaabx aa MHEMOKO.lle. MawHaa rana M-6000 no csoeR 

CTPYKType, TO'IHOCTH H 6biCTponeii:CTBHIO OK8381IaCb 

YA06Hoii: AII9 peweHH9 3aAa'l nOA06HOPO THna. 

.II 

I ____________________ _ 
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