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4>opMHpOB8HR9 H900XO!lRMOl! KOH<flRryp811HH M8f'HRTHblX none!! UHKnH'I9CKRX yCKOpRTeneA 

RBnlleTCII O!lHOll 1<3 OCHOBHbl X 3 8!18'1 0 p9lll89MblX npH COOpylK9HRR 3TRX y HHK8nbH bl X <jlH3R 'I9 -

CKHxnpu6opoB. Oco6eaao cnoJKeH H TpyaoeMoK 3TOT nponecc npu C03!l8HRH ayJKHol! Tonorpa 

<)>uH MarHHTHOrO rtonR yCKOpHTeneA OTHOCHTenbHO HOBoro THIT8 1 T8KRX1 HBrtpHMep, K8K H30-

XpOHHbl9 UHKnOTpOH bl, )f(ecTKHe aonyCKH H8 B9nJI'JHHy Cp9!lH9f'O no n!! H O ( R) 1 

H mk ( R) H H8"!8nbHOll <jl83 b l p11!l8 I'8pMOHHK H8 K8lK!lOM p8!lHyCe 

8MnnHTY!lbl 

R 
I 

npu-

BO.llHT X TOMy, qTQ 9.£lHHCTB8HH bi M rtpH9Mn8M b iM M8TO.llOM ll1HMMHpOB8HHH HBnHBTCH M8TO.ll 

nocne.nosaTenbHOro rrpH6nH>KeHHR K HY.>KHOMy aaKoHy pacnpe.neneHHH MarHHTHoro nonH rryTeM 

MHOf'OKpBTHOf'O H3Mep9HHR XupD KTepHCTHK UOnH H nocneuy~rnel! KOppeKURH KOH<jlRryp8UHH 

MB.rHHTHOA CHCT9Mbi HnH H3M8H8HHH TOKa a o6MOTKBX aneKTpoMarHHTB ycxopHTensr. TaKHM 

o6p830M 0 K8lK!lbi0 UHKn npOU9CC8 UIHMMHpOB8HHR COCTOHT H3 Tpex onepanul! : H3M9p9HHR 83H-

MyTanbHoro pacrrpeneneHHH MarHHTHoro nonsr HB O.llHOM HRH H9CKORbKHX p8.£tHy-

C8X R1 
M8T9M8 TH'I9CKOI! o6pa60TKH pe3ynbT8TOB M8f'HHTHbiX H3M9p9HHI!; BH9C9HHII H900-

XO!lJIMbiX H3Meaealll! B xap8KTepHCTliKll MBI'HHTHOA CHCT9Mbl ycKopHTenH, Dn11 coKpallteHHII 

cyMMapHoro speMeHH, HeooxoauMoro anH lllHMMHpOBBHHII nonR ( o6bi'IHO cocTaBnR~rnero Hec

xonbKO M9CIIU9B) 0 HYJKHO CTp9MHTbCR COKp8THTb Bp9MR B biUOnHeHliR KBlK!lOl! H3 3THX onepa

UIIIl, 3Toll 3ana'<e, npnMeHHTenbHO K pa3pa6aTbiBaeMoMy B Jla6op8Toj:Jnu ll!lepHbi X npooneM 

I l l 
OlUII1 penRTHBHCTCKOMY nnKnoTpoay , H cnyJKliT onl!CbiBaeMbiA nn<!>posoll a nanH38Top rap-

MOHHK M8f'IIHTHoro nom1. Co3!l811Hbil! cnennanH3HpoBaHHbln C"!eTHbiA npn6op aecnoJKeH B yn-

pasneRHH, nerKO CBSI3b!B88TCH H8IlOCp9llCTB8HHO C H3M8pHT8RHMH MBrHHTHOrO fiORH H IT03-

BOnR9T onepaTHBHO C MHHHM8nbHOII 38Tp8TOl! Bp9M9HH BbnOnHIITb 0'!9Hb Tpy!l09MKy~ onepa

IIH~ npOU9CC8 lllHMMHpOB8HHII - M8T9M8TH'!9CKy~ OOpBOOTKY pe3ynhT8TOB MBf'HHTH blX H3M9-

peHHl!, KpoMe Toro, a nocne 3aBeprneHHR coopyJKeHHR H ssoaa ycKopnTenR B 3Kcnny8T8UH~ 

8H8nH39TOp MOJK9T HCnOnb30B8TbCII anSI 8BTOM8TH'!9CKOII KOpp9KURH TOnorpa<j>HH MBI'HHTHOI'O 

nOnH B 'oc060 Ofl8CHbiX' 30H8X yCKOpeHHH . 

fepMOHR'I9CKHl! 8RanH3 MBf'HHTHoro nonH npoH3BO!lHTCR no ~opMynaM Beccenn
121 
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A=2V 
A - L · I HA •cosk..!:._·A 

k II ,\= J V (2) 

A ~2v 
8 = _!_ • I H A • Sin k • !!... • A 

k v ~1 v 
(3) 

rue H 0 -cpenuee none ua naunoM pauuyce Rt 2v -KOnJ.PI9CTBO OllHHBKOBbiX HHTepsa-

nOB, H8 KOTOpbte p83DHB88TCH nepHOil cjlyuK!lHR Hz ( rp ) I paBHbtll B paCCM8TpHB88MOM Cny-

qae 2 rr ; H A -aenH'lHHht nanps:r>KeHHOCTetl MarHHTBoro rronH a TO'lJKax A ua rpauuuax 

k -HOMep HRTepaanoa; A -nopRUKOBbtll uoMep TO'IKH H3Mepeuuu A ~ 1,2 • •• 2v 

Bbl'lHCUHeMOfl rapMOHHKH. 

no nonyqeHHbiM 3H8'leHH!iM KOscPcPHilHeHTOB A k H 8 k Bbi'IHCnHIOTCH aMnnuTyna H mk 

H uaqan&uau cjla3a ¢ ok K-oll rapMOHHKH. AMnnuTyna onpenenueTCR no cjlopMyne 

a cjla3 a - no ¢opMyne 

Hmk= v< + 8 ~ 

cf> ok arc tg 
Ak 

8k 

BnoK-cxeMa npu6opa npueeQeua ua puc. I. 

(4) 

(5) 

Pa3pa6oTaHHbtll auanu3aTop rapMOHHK npencTaenneT co6oll no cyTH nena cneuuanu3Hpo

eauu yJO Bbt'IHCnnTen&HyJO Marnuuy, npentta3tta'leHttyJO QnH perneuun ouuoro Knacca 38118'< - Bht · 

'IHCllBHHH 8MnnHTYil H cjla3 p!ill8 rapMOHHK nepHOilH'leCKOll cjlyHKJlHH H • <¢ l , 3anauttoll on-

peueneuttbtM ( 2 v 

no nepuony 2" 

) KOllH'IeCTBOM 3H8'18HHll 
x / 

H A • e TO'lKax, paeuoMepuo pacnpeueneuubtX 

YacTtt bte 3H8'1BRHH cjlyuKURH pacnpeueneuuR MaruuTuoro nonn H A eeonHTCH e Mawuuy 

nyTeM ua6opa ua tueCTI!pa3pnuuoA uecHTH'IHOll Knael!aType. Bbtopauuan pa3pHnHOCTb o6ocuo-

B bi BBeTCfl T9M , \.ITO aenH'"IHH8 H8IlpS:r>KeHHOCTH MB.rHRTHOrO flOnH B aneKTpOMBrHHT8X C >Kene3-

Hbi MH cepne'IHHKaMu o obt'IHO ue npeBbJrnaeT 20-30 T.3, a TO'IHOCTb, c KoTopoll ueo6xonHMO 

H3M8pHTb none npH cjlopMHpOBaHHH 381l8HHOll TOnorpacjlHH MarHHTHOrO nonH penHTHBHCTCKOrO 

uuKnOTpotta, nonJKtta DbtTb ue xyJKe 0,1 -0,2 3. MaKCHMan&Hbte 3Ha'leHHR nonn, KOTOpbte npu 

HeOOXOiliiMOCTH MOryT Ob!Tb eeeneHbl B M8WHHY llpH nOMOWH TaKOll KnaeuaTypbt, COCTaBnRIOT 

99999,9 3. 

x/ Bonee nonpoo uo xapaKTepHCTHKH KalKI!oro 5noKa npu6opa npueonRTC!I e oTnen&HbtX 

paOOTaX, CIIBUHanbHO nOCBR meHHbiX onHC8HHIO xapaKTBpHbiX OCOOBHHOCTell 3THX ycTpOI!CTB. 

4 

. J 

r 

B Qan&ueRrneM npeQnonar 

TOMBTHt:teCKHM BBOllOM nyTeM I 

BhlMH perucTpnpyJOmHMH npu6o· 

CKHMH Snex.TpOHHO-cqeTHbiMH qa 

Heo6xoQuMoe qucno H3Me 

R I - 2v , 38BHCHT OT HOll. 

3yllbT8T8M 3TOro UHKll8 H3M8p• 

B b P-IHCnSlTb H8 ll8HHOfl C T8LlH H r 

llHH H.<¢) no cjlopMynaM I 

A~ • A, -

B',·D,+( 

rQe A' 
k 

H d 'k -HCTHHH bte 

KH KpHBOll Hz(rp);AkH 

cjlopMynaM Beccenn. 

!13 Bbtp8lK9HHll ( 6) H ( 7) C/ 

no cjlopMynaM BeccenR , oTnH'Ia~ 

TOB ~ypbe rapMOHHK C nopHUK• 

H T • ..t . TaKHM o6pa3 oM, 'IBM 6c 

panuyce R1 TeM 6nH)f{9 K HI 

MOHHKH, nony'IBHHbiB no cjlopMy: 

rapMOHHK MarHHTHoro nonH a 1 

KB rapMOHHKH. HanpnMep, ua ~ 

BHCTCKoro UHKIIOTpOHa /
4

/ OblllC 

H hiM npOH3B9.lle H rapMOHH'-19CK:H 

ue M-20. B pe3ynbTaTe auanu: 

MOHHK nonn: Hml • 3!,8 3j 

Hmte• 305,8 3 j Hm32= 27, 

Mep nonTaep >+<.naeT, 'ITO aMnnH· 

IIHKnoTpoua DbltTpo naua10T . 

nnR npoeepKH BnHRHHR KC 

rapMOHHK <!>)'ttKIIHH R, (rj>) 

p8BHOOTCTORIDHX Upyr OT npyr € 

npoH3Bell9H rapMOHH'IBCKIIfl BH€ 

aMnnHTYilbl rapMOHHK Hml , II 

-13,9 3 OT COOTBBTCTB)" IOIIIHX 2 

B nonytteHHbl X s enR'IHH8X 8Mflnl 

ll (7). 



(2) 

(3) 

HqeCTBO 0JlHH8KOBbiX HHTepsa-

BHbltl B p8CCM8TpHB89MOM cny-

n!l B TO'IK8X ,\ R8 rp8RH!l8X 

= 1,2 .•• 2v k -HOMep 

BbP!HC nSJJOTCH aMnnHTyJla H mk 

1!18TC!I no cjlopMyne 

(4) 

(5) 

ol! no cyTu .nena cnenuanuaupo-

HHH onaoro Knacca aa.oatt - Bbi · 

KllHH H • ( </> ) , 381lBHHOl! on-

p8BHOM8pHO pacnpeneneHHbiX 

non !I H ,\ BBOilRTCst B M8WHHy 

ol6p8HH8!1 paapRilHOCTb o60CHO-

H B aneKTpOM8rHHT8X C mene3-

IHOCTb, C KOTOpOl! He06XOllHMO 

HTHOrO flOnH penRTHBHCTCXOrO 

3H8lJeHHSJ rronH, KOTOpb19 nj>H 

raKol! Kn8BHBTypbt, COCT8Bn!IIOT 

)p8 npHBOil!ITCS! B OTOenbHbiX 

o6eiiHOCTel! aTHX ycTpOACTB. 

B .nanbuellweM npe.nnonaraeTC!I aaMeHHTb PY'<Hot! eao.n ncxo.nH biX .naHHbiX 88-

TOM8TH'I8CKHM BBOllOM nyTeM uenoC pellCTB9HHO l! CB!I3H yCTpOt!CTB8 BBO.Q8 M8WHHbl C UHcjlpo

BbiMH perHCTpHpyiOITIHMH npu6op8MH H3M8pHTenet! M8rHHTHOrO non!!, H8npHMep, 8BTOM8TH'I8-

CXHMll aneXTpOHHO-c'I8THbiMH '18CTOTOM8p8MH !lll9pHbiX M8rHHTOM8TpOB. 

Heo6xo.nuMoe 'IHCno uaMepeuul! MarHHTHoro nonR, npouaao.nHMbiX ua K8ll<.llOM pa.nuyce 

R I - 2v , 38BHCHT OT HOM9p0B rapMOHHK, XOTOp b18 npe.nnonaraeTC!I onpe.nenHTb no pe-

aynbT8T8M 3TOrO UHKna H3M9p9HHt:f, 8 T8K>K9 OT Taro, C K8KOt:\ TO'IHOCTblO He06XOJlHMO HX 

Bbi'IHCn!!Tb ua .naauol\ CT8llHH nponecca WHMMHpoaaauR. To'IHOCTb B bi.QeneHH!! rapMOHHK rflyux-

nuu H • (</> ) no cjlopMynaM Beccen11 onpe.nenReTC!I cooTHoWeHH!IMH /
2

/ 

(B) 

B 'k •Bk +(Rov-k-BOv+k)+(B<v_k- B<v+k) + (7) 

r.ne A' k H d ~ -HCTHRHbl9 ( TO'IHbl8) 3H8'18HH!I Koacjl<jJH!lH8HTOB <f>yp b9 k -ol! rapMORH-

KH KpHBOt! B k -xoacjlcjlunueHTbl <l>ypbe k -on rapMOHHKH, nonyqeHUbte no 

cjlopMynaM Beccen!l 0 

Ha B b lpaJKeuuA (B) u ( 7) cne.nyeT, 'ITO xo a<jlcjlunueHTbl <l>ypbe k -ol! r a pMOHHKII, nony'leHHble 

no <jJopMynaM BeccenR, OTnH'I810TC!I OT CBOIIX T O 'IHbiX 3H8'19HHI! 118 aenH'IHHY CYMMbl xoacjlcjlunueu-

TOB <f>ypbe rapMOHHK C llOp!!OK8MH (2v k), (2v + k ), (4v - k ), (4v + k) . .. 

u T • ...t . TaxHM o6paaoM, qeM 6onbwe aHa'!eHHil cjly HKiliiH H, <</>·) 6yneT HaMepeHo Ha xall<.llOM 

panuyce R 1 T9M 6nHJK9 K HCTHHH biM aenH'IHHBM 6ynyT KOacjlcjJHUII9HT bl <f>ypbe k -ol! rap -

MOHHKH, nonyqeHHbie no QlopMynaM Eeccens:~, nocKonhKY H3BeCTHO , 1.fTO aMnnHTYllbl BbJCWH X 

rapMOHHK MarHHTHoro nonR a pen!ITHBHCTCKOM UHKnoTpOHe GbiCTpo nana10T c pocTOM nopRn

xa rapMOHHKH. HanpuMep, H8 panuyce R = 53 CM Monenu MarHHTHor, CHCT8Mhl pemtTH 

BHCTcxoro UHKilOTpOH8 /
4

/ 6blll0 H3Mepe HO 144 3H8'18HH!I nons! H ,\ H no ll01l)''I9HHbiM ll8H-

HbiM npouaaeneH rapMOHH'I9CKHll auanna cjlyHKUnn H • (</>) no <jJopMynaM Becc en11 Ha Mawu-

He M-20. B peaynbTaTe aHanna a 6btlllt nony'leHbt cneny10mne aenH'IliHbt aMnnuTyll p!lllB rap-

MOHHK non51: Hml • 31,8 S i Hm2 = 19,3 a; H m• • 13,2 a; H mB z 3822,4 a ; 

Hm 16= 305,8 a ; Hm<O = 11,8 a; 

Mep fl0JlTB9p)!{.[l.89T , 'ITO 8MflllJiTYJlbl Bb!CWHX rapMOHHK B peanhHOM none penHTHBHCTCKOrO 

llHKnOTpOH8 6bltTpO nBil810T . 

.Unst npoaepKH BllHS!HHS! KOnH'19CTB8 TO'I9K H3M8p9HHS! 2 V H8 TO'IHOCTb Bbi QeneHHH 

rapMOHHK <jJ;,<HKilHII H3 HM810WIIXCS! 144 3118'18HHR nonst 6btll0 Bbt6paHO 3B 

p8BHOOTCTOS! !UHX llpyr OT opyra no nepHOil)' 2 TT 3118'1811111! H no aTHM 3B TO'IKBM T8KJK8 

npouaaene11 rapMOHH'Iecxult ananua no <jJopMynaM BeccenR. B peaynbTaTe 6b!llll nony'lellbt 

8MflnHTY.llbl rapMOHHK Hml . Hm~ . "m• . Hm8 . ornH'I8IOITIHecst liB -11 a, -9,3 s , +B,B a, 

-13,9 3 OT COOTB9TCTB)'IOtnHX 3H8'1911HI!, nony'I8HH bl X npH 8HBHII38 no 1,14 TO'IK8M. 0Tilii'IH!l 

B nony'leHHbtX aenH'IHHBX aMnnuTyll cornacyiOTC!l c peaynbT8TOM oueux11 no <flopMynoM (B) 

II ( 7). 
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TrutHM o15pa3oM, npH Bb!l'5ope xonH'IBCTBa H3MepeHHI! nonR 2v aa aexoTOpOM PB.llHY· 

ce R I cnenyeT y'IHTblBBTh UOpH)lOK BbUIBITH&MblX rapMORJIK ll Tp&l50B8HHH K TO'IROCTH lib!-

'IJICIT&RHH 8MUnHTYn H mk Heo5xonHMSH TO'IROCTh onpeneneHHH H mk 38BHCHT OT CTa)lHH, 

H8 KOTOpOI! 118XO)lHTCH nponecc WHMMHpOB8RHH nons. HanpHM&p, H8 H8'18ITbHOM 3T8U8 aMU

llHTyna nepaof\ rapMOHHXH MOlKeT COCTSBnHTh 100.;. 200 3 1 8 38T&M1 B Up0D8CC8 IDHMMHpOBS

HHH1 oaa nonlKHS 1'5blTh noaeneaa no 1 .;. 2 s. CnenoaaTen&ao, Tpe6yeMaH TO'IHOCTh BhlneneRBH 

nepaol! rapMOBHKB B B8'11lll8 H KOHDe nponecca WHMMHpOB8HHH H 'IHCllO TO'IeX H3MBpeHHH H8 

nepHO)le - 2 V , onpenellHIOIDee 3TY TO'IHOCTb1 MOryT 1'5b!Tb pa3nH'IHbiMHo 

npaMeHHTellbHO K npoeKTHpyeMoMy B na6opSTOpBB B)lepHblX npol5neM 01UIJ1 pemtTHBBCT-

CKOMy DHKITOTpOHY B 8H8llH38TOpe Bb!6paH bi B03MOlKRble 3HS'IeRHH 2 V , •pBBHbie 24, 36, 48, 

72 H 144. npH6op U03BOITIIeT Bbi)lellHTb. rapMOHHKB Cllelly!OillJIX nopl!)lKOB : 1,2,3,4,6 II 8. ny-

TaM uecnolKHbiX 113MeaeaHI! nori!KI! TOllbKO onaoro 6noxa aaanll3aTopa -15noxa Sin MOlKHO 

p8Clllllp11Tb llii8U830B B03MOlKHblX 3H8'19lllll! KBK 2v , TaK H k , He BhiXO.!UI O.ll.R8KO 38 

npenenhl 2 v ~ 144, nocxonbKY lliTH 3Toro noTpe6oaanocb 6bl aaa'II!TenbHO yaeni!'IHTb o6'beM 

MQ3Y, aanac CBOI50ilRblX II'IBeK B KOTOpOM COCTSBllHeT · -100. npH Ue05XOiliiMOCTH K nepe'IHC

neHHbiM rapMOHHKSM nerKO MOryT 6b!Tb ll06aeneHbi 12-SH H 16-aH. 

BBOili!Mble e asanl!aaTop lllaCTI!paapHilHbie llBCHTH'IHbie 'IRena H ,\ nepeBOilHTCH npor-

pSMMHbiM CllOC060M B llBSilUST11p83pHilHb!l! (He C'IHT8H 3H8KOBoro) llBOH'IHblf< KOil /3/ B 

aaCblllBIOTCH B M03Y. M03Y MBlllHHbl ol5'beMoM 165 llBBilUSTB'IeTblpexpaapHilRhlX llBOB'IHbiX 

'!Been nocTpoeuo a a ocso ae nayx xacceT ~eppaToeol! naMHTH Tllna z ( xacceTb! M03Y MBlllK-

Hbl M-20) c nonynpoao.aHKKOBbiM ynpaeneuHeM, KpoMe H,\, B M03Y xpaHHTCH KOM ilH.Ubl,KOTOpble 

K3MeHHJOTCH a npouecce c'!eTa no nporpaMMe.'iacTb M03Y aaHHMBIOT pa6o'!Ke H'IBI!KH. 

nporpaMM8 1 no KOTOpOI! MSlllHH8 UpOH3BOiliiT rapMOHII'IeCKBI! 8H8llH3 0 H KOHCT8HTbl, se-

06XOilHMble B nponecce C'IBTil, xpSHHTCH B n3Y )lHOilHOrO THna 06'beMOM 176 llBSUDSTHUByX-

p83pllllHbiX 'IHCen. 

B nponecce Bhl'IHcneaHH xo3CI-~anHeaToa <l>ypbe Ak B • Bk no ~opMynaM BeccenH se-

06XOUUMO nony'ISTb 3HS'IeHHH Sink .Jl.. • ,\ H Cos k·!!... •A, rile ,\ 
v v H3MeHHeTCH OT 1 llO 2v . 

BenH'IHHhl B 

TOM y Bb!p8lKeHHe 

qeHO K8K 

2v 38)l810TCR C nynbTS ynpaBneHBSI SHSllH38TOpa B HS'!Sne C'IBTS, nos-

k • !!... v llOCTOIIHHO llllSI llSHHOro UHKllS SHSllB38 H MOlKeT 6b!Tb 0503HS-

Lla • k • ..!!.... 
v (8) 

CnellOBSTellbllO, B npouecce C'laTa ueo6XOilHMO nonyqaTb aaa'!eHBH TpHroaoMeTpoqecxox 

~yHKUH f< 

Sin /)a · I , Sin&·2, ....... . Sinlla .,\ 

Cos lla • I, Coslla·2, ... ... .. Cos Lla•A 

0 

I 

I 
I 

T.e. 3H8'118.S:RS Sin B Cos y 

aa xoToporo orrpenenH&TCH no: 

nH38TOp 3Ra'leRHI! ~YRKDHH H 

SHSllH38TOpe UpH llOMOIIlH cne; 

.l!blrnHAHT cneny!OlllHM o6pa3o"' 

k H 2v e 15noxe ol5pa3 · 

nocnenoaaTenbHblX ol5pameHHHJ 

UH8llbHOM perscTpe R8KSnnHBS 

npHBO)lHTCH K yrny B )lHSna30, 

no anpecy , 38)l8BSeMOMY 3TH"' 

37 'IJICQll Bb!l'5Hp89TCH COOTBBT 

BOM9p8 KB8)lpaHTa, B KOTOpOM 

CocTaBneHI!e nporpaMMbl 

CHM8llhUOll 3KOIIOMH'IHOCTII B bll 

Hh!X SpH~MeTH'IeCKIIX B nora• 

aHanH3aTopa. B npa6ope npHM 

PHPYJOl!lee c llBilllUBTI!paapHilHI 

KOTOpblX 38llHTS!I ~HKCHpOBSH8 

HMnyn&coa a AY paesa 20 xr: 

senenecoo6paaao, nocxonhKY 1 

HOI! ~83bl KSKOI!-na5o rapMc 

COCTSBnSJeT • 3 C9K 1 liTO HB ~ 

'!eSHe KOTOporo nony'lalOTCH H 

BpeMesa BblllonaeaaH auanHaa· 

HaHMeuoaaaae onepanHH 

I. YMHOlKeaae 

2. nen&HHe 

3. l1aaneaeaoe xopHH 

4. CnolKeHBe 1 CpSBHeHHB ITO 

npO'IHB KOpOTKBB onepana: 

YcTpoAcTeo ynpaaneHBR 

T.e. .ttnSI BhifiOnH9HHR llnHHHbiX 

Hoe ynpaaneuHe Bb!6paao us T 

aallS'IB - 2 -< 3 cex npH ropa3 

aoe. 3To BSlKHO llllR o6ecneqe 

W9BHH CnOmHOCTH peanH38UHB 



R 211 HB B8KOTOpOM P8.J1Hy-

H Tp850B8.RHH K TO'IHOCTH Bbl

H.II H mk 38.BHCHT OT CTBJlHH1 

ep, aa aaqarrbHOM 3Tane aMn-

aT8M1 a nponecce m HMMKpoaa

~pe5yeMasr TO'IHOCTb Bblll8l18BK!I 

H 'IHCITO T0'18K H3M8p9BHll H8. 

1311H'qHbiMH. 

lbiX npo5rreM OH.RH perrHTHBHCT-

lRHll 211 , •pBBHb!9 24 1 36, 48, 

nopHnKoe:l,2,3,4,6 a 8, ITy -

asaTopa -5rroKa Sin MO>KIIO 

1 He BbiXO.llB O.llH8KO 38 

3H8.'1HT8l1bHO yaerrH'IHTb 05beM 

ITpH Heo6xonnMocTH K nepe'IHC-

16-aR. 

Rena H A nepeeonHTCll npor-

:>ro) llBOH'IHbltl KOil /3/ H 

'18Tbipexpa3pliAHbiX ABOH'IHbiX 

I THI18. z ( KBCC8Tbl M03Y MBWH-

.03Y xpBHl!TCll KOM BH.llbl,KOTOpble 

IMBIOT pa60'IH8 ll'l8i!KR. 

:KBA 8H8nH3 1 H KORCT8BTb1 1 ae-

a o6beMoM 176 naannaTaneyx-

' Bk no ljlopMyrraM EeccerrH ue

A H3MeuHeTcl! oT I no 2v . 

H3aTopa B aaqane cqeTa, nos-

(8) 

8HHll TpHrOHOM8TpH'I8CKHX 

•A 

I 
r 

'.I 

J 

T,e, 3H8.'18BHH Sin H Cos yrnoa, KpaTBblX neKOTOpoMy nocTORBROMY mary f'la , B8l1H'IH-

HB KOTOporo onpeA&n.II&TCR ROp.IIAKOM BbiA8rrR8MOA rapMOHRKH k R qHCnOM BBOLtHMbtX B 888-

nH38.TOp 3RB'I&HllA ljlyBKllHK H.(</>) - 2v 8TH 3B8.'18RHll Sin H C os nony'IAIOTCll B 

aaannsarope npu noMOinK cnennarrhaOro 6nosa - 5rroKa Sin npBHUHll nocTp08RHll KOTOpOrO 

Bblrrrll,tlHT CrrenyJOIUKM o5pa30M, ITo 3BABHRbiM C nynhT8. ynpaBrreUKll 8.HBl1K38.TOpa 3H8'18HHl!M 

k B 211 B 6rroxe o5pasyeTCll COOTB8TCTBYJOIUK A yrrrOBOA mar lla narree, npH 

llOCl181lOB8.T8l1bBbiX o5pameBHliX K 3TOMy 5rroxy B npouecce Bbl'IKCl18HHll Ak H • Bk B cne-

llH8.l1bROM perHCTpe B8KBlll1HB8.8TCll CyMM8pH08 3BB'l8RH9 apryMeHTB 1 KOTOpOe 8BTOMBTH'l8CKH 

npnaonnTcl! K yrny B nHanasose 0° .;. 90°. ITpH KalKAOM aoeoM o5pameaHn K 5noxy Sin 

no anpecy , sanaeaeMoMy aTHM perHcTpoM, H3 cnenaarrbaoro ae5onbmoro nHonaoro IT3Y aa 

37 'IHC8n Bbt5Bp8.9TCll COOTB8TCTByJOIU88 3HB'I8HH8 Sin H Cos co 3H8KOM, 38BHCS1UIHM OT 

HOMepa KB8Ap8.HT8. 1 B KOTOpOM H8.XOAHl10Cb CyMMBpHOe 3HB'I8HH8 apryMeHTB, 

CocTasneaae nporpaMMbt nrrH peannsanHa Bbt5paaaoro anropnTMa cqeTa c yqeTOM MU

CHManbaoA 3KOHOMH'IHOCTH Bbi5Bp88MbiX B8pHBHTOB pemeHHil !10Tpe6oaarro BB81l8HHR 16 p83l1H'I. 

HbiX apH<jlMeTH'I8CKHX H rrorH'IBCKHX onepanHil 1 Bblll0l1HH8Mb!X BpllljlMeTH'I8CKBM ycTpOACTBOM 

aaarrH3BTOpa. B npn5ope npBMeaeao apn<!>MeTH'leCKOe ycTpoilcTBO napanrrerrbBoro Tuna, one

papyJOme e C ABilllll8THp83pRAHb!Mll (ae C'IHTBR 3H8.KOBOI'O pa3 p !IA8) ABOH'IHblMH 'IRCl18.MH 0 B 

KOTOpbtX sanHTal! ljlMKcapoeaaa nocne saaKoaoro paspHna. TaKTOaasr qacToTa ynpaBrr!I JOmHX 

aMnynbcoa a AY paeaa 20 Krn. Eorrbmero 6 biCTponeilcTBHH Tpe5oaaTb oT AY aaan a saTopa 

aenerrecoo6p8.3H0 1 !10CKOl1bKy HpB T8KOi! T8.KTOBOi! '18CTOT8 Bp8M.II C'I8Ta aMnrrHTYAb! H H8'18l1b-

HOI! ljla3bl K8.KOi!-rra6o rapMOHHKH 0 na~e !10 MBKCHMBl1bHOMy 'IHCrry TO'IBK ~ 211 - 144, 

COCT8.Bl1H8T • 3 C8K, 'ITO HB 2-3 llOpl!AKB M8Hblli8 Bp8M8HH OAHOJ'O llHKl18. H3M8p8HHll, B Te-

qeaue KoToporo nonyqaJOTCH HcxonHbie naaHbte nrr!l cqeTa HA • Ha aeKoTopoM p anayce \ . 

BpeMeaa BbmonaeaMH aaarrHsaTopoM pasrrH'IHbiX onepauan npHeeneHbt a Ta6rrHue. 

Ta6rrHna 

HaHMeuoaaaHe oneparrHH 

I, YMuo~eane 

2. neneune 

3, HsarreReaHe KopuH 

4. Cno~eaHe, cpaeueaae no MonyrrJO H 

rrpoqne KopoTsae onepanMn 

Bpe;-<H Bbmonueaal! a MKceK 

3500 

3500, 

7500 

200 

YcTpoilcTBO ynpaarreHHll eaanasaTopa rapMOHHK nocTpoeHo no acaaxpoaaoMy npaanany, 

T,e. nrrH BblllorraeaHH nrrHHHbrX 11 KopoTKIIX orrepanail oTaonaTcH pasnaqaoe epeMH. Acaaxpoa

Hoe ynpaBn8HH8 Bb!6p8HO HB TOM OCHOB8.RHH 1 'ITO ORO o6ecne"'HB8.8T 3 8 A8HH08 Bp8Mll pemeHH!I 

38A8'1H • 2 .;. 3 C8K rrpH rop83AO 6orree RK3KO II TBKTOBOil "18CTOT8 0 '19M CHRXpOHH08 ynpaane

RH8, 8TO B8~HO Arrll 058Cll8"18HHll llOCT8TO"'HOi! R81l8~HOCTH ycTpOilCTBB, TOI'AB K8K B OTHO

W8RHH CrrO~ROCTH p88l11-138llHH llpHM8RHTerrbHO K paCCM8TpHBB8MOMY npa6opy CHHXpOHHOe 
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ynpaaneaHe ue HMeeT omyTHMbi X npeHMymecTB nepeu acHnxpoHRhiM. YcTpo!!cTBO ynpaaneaHH 

8H8nH38TOp8 COCTOHT H3 6nOK8 ueHTpanbHOrO ynpaBneHHH H 6nOKOB MeCTHOrO ynpaBneHHH

yy apn<jlM9TH'I9CKOrO ycTpOllCTB8 H YY 6nOKB ll8MHTII. · 

B aHann3aTope ncnonbayeTcsr neyxanpecHaB cHcTeMa KOJl.npoeaHHR KOMaH.a. rrocxonhxy 

n y T9M CpBBHHTenbHOA OUeHKR nporpaMMbl rapMOHH'I9CKOrO llHBnH38 npH OllHO- UByX- H Tpex-

8Up9CHbiX KOMllHil8 X 6binO yCTBHOBnef!O, 'ITO CBMOil 3KOHOMH'IHOl! H3 HHX S'IBOHeTCH llBYXBUpec

RBR Cl!CT9M8. KpOM9 TOrO, llByX8UpeCH8R CHCTeMll KOUHpOBBHll!l KOM8Hil naeT Hanny'!illee COr-

II DCOB8HH9 .O.IIHH hl KOM8Hllbi H .O.IIHH bl CIIOB8 1 npHHHTOlf B 8H81IH38TOpe. ll.nUH8 K'JM8HLI.bl - 22 

lliiOH'IHb!X pa3p!!llll, 4eTb!p9 CTllplliHe pa3p!!llll OT BeneHbl llOil KOil onepBUHH, 'ITO naeT 1103-

MOlKHOCTb ucnonb3oBaTb 16 onepauul!, 9 cneuyiOmux pa3p!!ilOB 38HHTbl non nepabJt! aupec, 

H 9 OCTBBIJIHXCH - llOil BTOpOA, 

npu!Sop MOJKeT pa6oT., Tb B Tpe x p9lKHM8X, 3llll8B8eMbiX C nynbTB ynpaaneHHR, 

1 . Aa8nH38TOp p86oTaeT OT BHyTpeaaero reaep8TOp8 T B KTOBbiX HMnyn~ocoa, cnenyiOwnx 

c '18CTOTOA 20 Kru. Bbi'IHCnHeTCII nnn cpeuaee none H 0 , HnH aMnnnTyna Hmk H H ll'll8llb-

H8H (~838 </> ok k -oA rapMOHHKH <jlyHKilHH p8cnpeueneHHH M8rHHTHoro nonH H. (cp). nony -

'IQHH bl& pe3 ynbTd Tbl B biBOil!ITCH H8 ne'!BTb, 

2. npH6op pa6oTaeT OT reHepaTOp8 OllHHO'llibiX HMnynb COB. B 3TOM pelKI!Me no CBeTo

BOtl HHilHKBilHH HQ n ynbTe ynp8BneHIIH MOlKBO npocnenHTb 38 XOilOM BblllOnHeHHH nn60 HeKO 

TOpOA '!8CTH nporp8 MMbl 0 OH60 OllHOil KOM8Hil b 10 KOil KOTOpOil YCT8H8BniiB8eTCH HB peri!CTpe 

61IOKB 3UITOMHH8HHR KOMBH.O TyM6nep8MH , H8XO.O.HWHMHCH H8 n y llhTe ynp8B1I9HHR. 

3. An80H38T OP p860TaeT , OT BHyTpeHaero reHep8TOpa TBKTOBbiX IIMnynbCOB. nocne aa 

nyCK8 OT COO T BeTCTBYIOIUel! ltHOilKH, p8cnonoJKeHHOi! BB n y nbTe 1 np8BneHHH, BblllOnHHeTCH 

TOnbKO OllH8 KOM8Hil8 , KOil KOT OpOl! H86p8H TyM6nep8MH H8 perR C Tpe 6 nOK8 381lOMHH8HHH 

KOMBR.ll. Do OKOH'-18 HHH Bblfl01IH9HHR 38lt8HHOtl KOM8BJJ. bl peweJ-~He 38.ll8qH OCT8H8BIIHB89TCfi. 

H3 onHC8HHbiX pelKRMOB p860Tbl 8H80H3aTopa p860'!HM HBn!leTcll TOnbKO nepBblil . B To

pon H Tp9 THl! p9JKHMbl HCOOO b 3YIOT C!I TOObKO BO BpeM!I nepBH'IHOil H8081lKH npH6opa HOM npH 

BbiRB09HHH H ycTp8H9HHH C6oeB B pa6oTe B nponecce 3KCnnyBT81lHH , 3THM RC 9 ll90R M c ny-

>KHT H Hll XO.CUHU8RCSI H8 ITY1IbT 9 ynpaaneHHH CB9TOB8H HHJlHK. 8IlHH Bcex pernCTpOB H ynpaBJTH -

!OlliHX TpHrre pOB 8HBOH38TOpa, 

Pe3ynb TRTbl r8pMo RH'!e CK.oro 8H80H3a ¢yaKili!B H, (</>) peracT pHpy iOTCH npn noMO iliH 

Cl191l H 80bHOH 309KT poynp8BOHeMOA 119'18T8IOIUel! M811IHHKH. nony'!eHHbl9 B Billie 1119CT H -

p83pHJlH h1 X JleCHTH'IHblX "'HCen 3Ha qeHH R Ho HOH Hmk H t/J ok B biBO.QSITCH H8 rr e q8Tb 

11o npnau uny 'nncjlpa 38 nn¢po n~, H8'1HH8H co CT 8pwero pa3pHua. CKopocTb ne<r8Tu - 5 -6 ue-

CHT ll~lt hl X 3HRKOB B CeK . 

B noK rntTBHllll npH6op8 cocT OHT B 3 25 c T a6HOH3HpOB8HHbJX H 2 neCT86Hnn3BpOB 8Hl!bi X 

JI C T 0 1I IJT1J<O B nOC T OHHHOrO H8IIpH>KeHHSI CJ10 JlylODUIX H O MHHBnOB: + 1,5 e; +6() Bf -2B - 4 e ; - 6B; 

-10 a ; -12,5 e; -20 a ; -25 a; -30 a , n penycMoTpeH8 ao3MOlKHOCT b nnaaaoro perynHpoaa 

HnH B! .l X O.QHOrO HanpsnKeHltH KS>KlJ. O r O C T at5Hn lt3HpOB8HHOPO HCT O"'HHK8 MHHHMBnb HO H8 +20%, 

ll T8K>Ke C K 8 qKOOf5p83 HOr O R3M9H9BHH H8IlpR>KeHHSI BCex :3T!!X HCTOt.tHHKOB O.C.H OBpeMBHH O H8 

8 

+20%, CTa6nnbaocTb BbiXOUHbiX 

npn HOMHHBnbRbiX Hllrpy3K8X pi 

nynbTB ynpaBn9HHH M811IIIHO tl nc 

KOTOpbi9 C llOMOUlb JO nepeKIIlOt.U 

6nOKB liHT8HHSI. 

Bee 6noKH aaanH3aTopa r 

6opax, fa6apHTHb ie p83Mepb! OJ 

TH 220 B - 750.;.1000 BTo 

Ha pnc, 2 noKB38HO KOHCT 

1. M.A. r awea H up. PenHTHBI' 

pouaoll Koa¢epeaunH r 

2. M.r. Cepe6peUHHKOB, r apMOI 

3, 3, ByT, K. ByT, ApH<PMeTn• 

4, B.n. nMHTpneBCKIIA, H.n. 3 
MarHHTaoro nonH pen• 

3HeprHIO npOTOHOB 70( 



poHHJ,JM. YcTpollcTao y npaaneHHH 

5noKoa MecTHoro ynpoaneHHR -

OAHpOB8HHH KOM8Hll, flOCKOnbKY 

uan113a npu OllHO- nayx- 11 Tpex

quon 113 HHX HanReTcR nayxaupec-

HHH KOM8HJl .ll88T H8Hnyqwee COr-

11!3aTope • .Unnua K0MB Hllbi - 22 

xo.n onepanHH, tiTO aaeT aoa-

>B aaHHTbl non nepBblft anpec, 

: c nynbTa ynpaaneHHR. 

"8KTOBbiX HMny nhCO B 1 Cne.o.yJOlUHX 

anu aMnnHTyna 

"arHIITHOro nonR Hz (cp). nony -

co s. B 3TOM pe>KHMe no caeTo-

xonoM acmonHeHHst nu6o Hexo

r yCTaHa BnH.B88 TCH H8 perHCTpe 

nynbTe ynpaaneHHH, 

"8 KTOabiX I!MnynbCOa, nocne 38 -

.Te f n paaneHJHI, BblnOnHR8TCH 

peri!CTpe 5nOKB 38UOMilH8Hl!Sl 

HH8 38.Q8lJH OCT8H8BnJJB89TCR . 

ranneTcH TOnbKO nepBbif.t . BTo-

II'IHOA uanallKH npH5opa nnu npH 

{BTBilHH . 3THM >l<e n e nR M c ny-

URH acex pernc Tpoa H yrrpaanH-

perHCTpllpyJOTC!I npll UOMOLUII 

0ony'!9HHbl9 B Bl!Ue WeCTII -

H cp ok ahtaOJlRTCII H8 neqaTb 

oHua . CKopocTb rre'!aTn -6-6 ue-

• btX II 2 H9CTa5nnn3HpOaaHHblX 

+1,6 a; +60 a; -2a - 4a; -6a; 

40*HOCTb nna aaoro perynupoaa

:TO'IHHKa MIIHHMBnbiiO Ha +20%, 

: HCTO qHHK OB oaH OB peMeHHO HB 

. , 

.. 

:20%. CTa5HnbHOCTb abJXOllHbiX uanp!!JK9HHA cocTaanHeT - 1%. A MnnHTyJlo nynhcauHA u 
B biX 

UpH HOMHHBnbHbiX Harpy3KBX paaua 10 750 Ma. Pa50TB 5nOKB UH'taHH!I KOHTpOnHpyeTC!I C 

nynbTB ynpaBneHHR M8WHBOA' llO llOK838HHHM MHOrOnpe.nenbHOrO BOnbTM9Tp8 H 8Mll9pM9Tpa
1 

KOTOpbl9 C llOMO Ulb lO nepeKnlOli8T9nH MO>KHO flO.D.K1UO'tfHTb HB BbiXOrt /U050rO H3 HCTO"'HHKOB 

6nOKB llHTBHHH. 

Bee 5noKH auanHaaTopo rapMOHHK abrnonueHbl nonuocTbJO Ha nonynpoaOllHIIKOabJ X npH-

5opax. ra5apHTHbl9 paaMepbl npH5opa 180 X 180 X 50 CM. MomuocTb, UOTpe5nReMaR OT ce

Tl! 220 a - 750~1000 aT, 

Ha p11c, 2 noKa3aHO KOHCTpyKTHanoe o<!>opMneuHe ananH3aTopa, 

I. M.A. rawe a H u p. PenRTI!aHCTCKI!ll UHKnOTpOH Ha 3HeprHJO 700 M aa. T pyllbl M<lJKJlyHa-
ponuoil Kon<jlepeHUIIII no ycKopnTenRM • .Qy5ua , 1983, AToMH3UaT, 1984. 

2. M.r. Cepe5peHHIIKOa. rapMOHn'leCKnA auanl!3, rocTeXH3JlBT, 1948. 

3. 8. EyT, K. EyT. Apn<jlM eTH'!ecKHe uH<!>poabte Mawnuht, 11n, 1969. 

4. B.n • .UMHTpHeacKH II , H.n. 3 annaTI!H, B.C. P br5anKo, n.A. C a pKHCRH. M ouenHpoaaHHe 
MBrHHTHOrO UOn H penRTHaHCTCKOrO UHKnOTpoHa C npOCTp8HCTB9HHOfi B8p!!aUnefi HB 
auepr1110 npoTouoa 700 Maa. OpenpHHT 0115111, 1432, .Qy5ua , 1966. 

PYKOUHCb nocTynuna a 1!3JlBTenbCKnA oTuen 

I HOH5pH 1966 r . 
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