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llpR RCDOJib30Bil.Hllll 6 CXOpOCTIIOM OCUHnnOrpa<j>e 3l19ltTpOBHo-ny'leBbiX Tpy6ox 06bi'IHQ

BOT'O THUD JlllSI Tpe6yeMOT'O 0Titl10B9KHSI llY'IB B 40-50 MM Tpe6yeTCSI yCRllliT9Jib B9pTHK8Jib

HOT'O oTxnoseHliSI - YBO, o6ecne'IRB810WHA BbiXOJlBYJO aMnnKTyJly curuana 100-300 e c o6mHM 

epeMeaew peaxn1111 nopSIJlK8 uecxollbKliX uauocexyun. Kacxanuo BKllJO'IeBHble ycanKTenx c 

pacnpenene KabiMll napaMeTpaMH, yuoeneTeopmomue nocTaeneaBbiM Tpe6oeaRHSIM1 o6bi'IBO 

coneplKaT 6onee nonoeHHbl ecex lfPHMeHSieMbiX e ocnxnnorpa<j>e naMn. 

/1 2 3/ 
Kax noxaableaeT asanKa ' ' 

1 
CHKlKeBHSI xonu'leCTBa panuonaMn e yculiHTene eepTH-

xanhaoro OTKBOB9BBSI npB BCDOllb30B8HliB 9B9KTpOHKQ-llBMDOBOil T9XBBXH MOlKHO Jl06HThCSI 

nyTeM npHMeHeBHR: 

a) a<!><l>eKTHBBb!X cxeM xoppexnHH e npeneapBT9llhHbiX xacxanax YBO R ycunuTenn c 

pacnpeneneuabiMH napaMeTpaMH sa ero BbiXOJle; 

6 ) ~OpCHpOBBKBSI p9lKRM8 naMn BbiXOJlHbiX xacxanoe YBO c BbiBOJlOM naMn a pa6o-

'IBil pelKKM aa npHeMneMoe c TO'IKK apellllSI aanycxa ocnunnorpa~a ucc nenyeMbiM CHT'HanoM 

epeMSI 10-8 -10-7 
cex 

HnmocTpanueA e03MOlKHOCTeil n. a) MOJKeT cnyJKKTh cxeMa YBO, conepJKamer o 

3 -ltBCKBJlHblll, C BBTOTp8HC~OpM8TOpHOil KOppeKnKeA npeneapHTeJlbHbl ll yCKJlKTeJlb (puc. 1), 

~830HHB9pTOp C 6y<j>epHbiMH KBCK8Jl8MH H JlByXT81tTHblil BbiXOJlHOll yCHJlHT9Jib C pacnpeneneB

HbiMH napaMeTpaMH (puc. 2). YcunuTeJlb co6paH sa 18 naMnax THn a 6)1(9ll K o6e cne '!KB8eT 

y c unesue - 6000( 75 n 6 ), BbiXOJlHOll CHT'Han 50x2e e nonoce '18CTOT 0,005-100Mrrn. 

YcunHTenh BKJl10'18JlCSI aenocpencTsesso sa nnaCTHHbl anexTpoRHo-nyqe eoA Tpy6xu. 

Hao6palKeHKe MBXCHMaJlbaoro BbiXOJlHOro carsana Ha axpase Tpy6KH - 40MM npu 

H8UpS1lK9RIIH DHT8HKSI Tpy6KH 10 I<B. 

llOJlOOBblil YCHJlHT9llb MO>KeT npK M9HSITbCSI JlJlSI perKCTp81lHB CHT'H8Jl0B C '18CTOTOil ITOB

TOpeHHSI, OT'p8BB'I9HHOll B npHHUHDe JlHllib ITOJlOCOll nponyCKBHH SI. 

4awe, Oil H8KO, Tpe6yeTCH peT'HCTpaURH OUHOKp8THbiX CKT'H8JlOB. 8 3TOM cny'lae MOlKHO 

peanH30B8Tb RMnynbCHbie B03MO}KJ{OCTH p8Ll.H0118Mll 1 DOClt01IhX.y Ll.liSI H8HOCeKyHAHOrO llH8ll83o-

H8 JlBHT9JlbHOCTb KMnyJlhCB He 6onee 9JlHHHil MHKpOC9KYHil. 

3 



113 p e 3yJibTATOB BCDhlTAHHA pll.!la wapoxoDonoc.llhlx naM n " <!>opcaposauaoM pelKBMe 

CD8JlyeT/
6

o 
7•8

<'1TO OJ]JIA DAMDA ItACitAJ]A yCHD811Bll C &BTOTpAHC<I>opMATOpHOA ItOpp8KJlll9A B pe

ADbllhlX yCDOBH SIX <!>opcKpOBAHH ll 91tBKRAD9HTSA 18-32 naMDAM ItACitAJ]A 06bi'IBOro yC HDBTenR 

C paCDp e A9D9BHhlMII D ApAM9TpAMB DO BhlXOJlllOA 8MDmiTYA9 B 2 - 8 l!BNIIAM DO XOS<I><!>BnB9HTy 

yCHD9HKR DpB OJ]HHAXOB blX rpAHB'IBbiX 'IACTOTAX B QMX OCT IIOA sarpy3X9. 3TO li03BODR9T p ac

C'IHTblBATb HA B03MOlKHOCTb Dony'I9Hl1Sl Tpe6y8MOA BbiXOJlKOA AMDDBTyAbl yCKDBT9Dll C 38-

J]ARHbiM Bp 9 M 9 K9M p e A itQ.BB B DpBBDBDQ AAJKQ OT OJlllOnAMDOBOrO KOppeXTBpOBAHBOr o XACXA-

a a. 

.llns DpOBepX B p e anB3Y9MOCTB yJrA3a.BSbiX B03MOlKHOCTeA 6 blllll C06pasbl XACXAAbl yea

n ess !! ( p BC. 3 a, 6 ) SA p aABOl!BMDAX TBDA 682fi B 635fiJ1 C A BTOTpasc<l>opMATOplrOA KOp

peltnBeA a napaMeTpa MH ltA T ywxx xopp exDBB, sb16pasabiMB DO p e 3 yDbTaTaM
1 2 1

• BhiXOAsoA 

Csrsan ltACXAJlA D OCTyDAD sa B9pTHXAJ1bSQ-OTitDOHmDWYD DDACT B HY { BTOp AB 3A39MnRDACb) 

sn~xTpoauo-~esoA Tpy6KR TBna 13n04 • no B3o6paJKeaan sa s xpase onpene D!InHcb napa

MeTp bl nepexons o A x apaxTepscT HitB xacKa Aa. 

B cxeMe p ac. 3a np11 R • 200 OM <!>posT sapacTaHBs BblXOAsoro aanpstlKesas nonyq ea 

/2/ 
B MH3XOM COOTBeTCTBBB C pAC'19TOM H COCTABn!leT 1,5-2, 0 SCelt Dpll Bbl6pocax 35-20% 

C OOTB eTCTBQHHO. 

M aKCHMAJibHAR B htXOAHAll aMnnaTyna 6e3 3AXOAa " o6naCTb nonolKBTeJibSblX aanpiDKe

sa A HA CeTJte - 325 B, OAHAKO, B o6naCTH HADpiDKeHIIA sa CeTJte -6 - +8 B Ha sepWBBe oc

HOBROrO HMDYDbCA H86DDJ]89TC!I DO!IBDQHHe ewe OASOrO B91tOSTponllpyeMOrO BMDyDbCa1 CABB

s yToro OTHOCBTenbHO OCHOBSOrO Ha BpeMst 50-100 HCeit. <l>opMa H nonoJKeHHSl HWDyDbCa 

3ABHC!lT OT pelKHWA DAMDbl, OAHAKO, nonaoro HC'I93HOB9HBSI ero J]06HTbC!I npH BC eX nps

H!ITb!X Mepax He YAADOCb o fio 9TOA np11'1SB9 H9 YAADOCb SCDonb30B8Tb naMny H AD!I .popMHpo

B AHHS! 
1

ll0J]CB9Ta' C OJ]HOBpeMeHBbiM HCllonb30BAHBeM ee ADS! DHHeAaoro YCHDeBH!I CHrHADA. 

O aaa Ko H3BecTao, 'ITO HC'Ie3aoseaall napa3HTaoro HMnyDbca ynaeTcs nocTarayTb noa6 opoM 

HADpstJKeHHS! HA 9Kp8 HHOA ceTK9 H AHHOJ]e DAMllblo Bo3MOlKHO, HAMH DOJJ6 op DpoH3BOAHDC!I B 

H9.llOCT8T011HO lliHpOKHX npenenax C M8nbiM KOnH1J9CTBOM 3 K39MllnSlpoB naMRhi. 

B AAJibHQAWHX 9ltCDepHMeHTAX C yCHDHTeneM HCDOJ1b30B8D8Cb TOJibltO DAMD8 THDA 

635fiJ1, DOCXOllhXY nAMDbl THDA 6)1(21n (c X8TOASOA CeTJtoA) B HCDbiTASSOA CX9M9 He 009-

Cll9'1BBADK Jl0CT8TO'IHYD nsseASOCTb AMDDSTyJlBOA X8p8XT9pHCTBXH B .popcapOBABBOW pelKHM9. 

B cxeMe pac. 36 npu Ra • 430 oM .pooBT sapacTaBHH sblxoaaoro aanpiDKeBHll TAXJKe 

COOTBeTCTByeT paC'I9TBOMY H COCTABD!IeT 2-2,5 HC91t DpB Bbt6poce 10-5% COOTB9TCTB9HSOo 

Bb!XOABAH 8MDnBTyAA XACXAAA AOCT8TO'IHO nsseAHa AO HADpSVK9HHA 250-300 B, 'ITO COOTBeT

CTByeT OOD8CTH OTpHDATen&BbiX HanpHlKesaA sa CeTXe nAMDbl. Ko&ej><!JHQ.H9HT ycuDeHH!I KACX8• 

aa 20-21. Ha pac. 4 npuseneaa cxeMa asyuacJtaJJBoro ycanBTeDll c "noACBeToM" Bb!XOJJ

aoA DaMDbl n
3

, pa60TADW9A B <!>opCHpOBAHHOM pelKHM9. 11MnyDbC 'nOACB9T8
1 

B b!XOJJHOA DAM

Db! nocTynaeT np11 3anapeaaz DAMnhl n
2 

carsaDOM reaepaTopa pa3sepTxu. 
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B p eM!I Bb!BOllll n 3 B pa60'IBII pe~HM B cxeMe Taxoro Tuna orrpeuen!leTC!I spe MeneM 

peax nnu 2-x xacital!OB B Marro BliB!IBT aa speM!I aauep~ItH HccneuyeMoro CHraana, onpeAe-

r.>JeMoro B OCHOBHOM 3 a.llep>KI<OII 3 8nyCK8 renepaTopa p83BepTKH. npu Ra , = 430 OM, 
12 1 

2 

Ra
1 
~200 OM H KBTywxax ltOppekitHB 1 p8CC'IKT8HHbiX B COOTB8TCTBBB C 

0 
BMflnBTylla 

l'biXOl!Horo cnrnana OTHOCBT&nLno yposnR nb el!ec Tana uocTHraeT :_J00-130 s. BpeM!I napacTannR 

~ 4,5 - 4,6 ncelt rrpu KOaQxl>unueHTe ycuneHK sr 120-130. Cxe~.<oll <jlopcuposaHHR swxouaoro 

16-81 
H npel!Sbl XOJU!OrO KliCKl!Aa M0~8T cny~Tb CXeMa, OITHCaHHaR S 

Kacxal!bi paasepTKH 

0CHOSHbl M Tp e6osaHB8M I( re!fep&TOpy p83S8pTKK RS1I!I8TCR1 Hllp!!AY C Tpe6osaHBRMB 

AOCTaT O'IHOJI llKi!811HOCTB 0 CKOpOCTB B 8MH1IKTYAbl , o6ecn8'18HB8 Manoll 38!18p~KB cpa6aTbiS8-

HBR, 'ITO cy rueCTB8HIIO rrpH 3BnyCite BCC1I8AY8Mb!M CHI'HBJ:OM 1 C rrellb!O C0Kp8lll8HIIR LlnBHbl 

xa6enR aaAep~KH s KaHane YBO. Ha pHC. 5 rrpHSOAHTC!I a!CcrrepnMeaTallbHBR c xeMa r e ao

paTopa Hp!!MOyr OllbaOro rreperraAS All!! 3anyCK8 Sb!XOARb!X lt8CK8l!OS paaeepT!tK. n p u BCHOllb-

3 0BaHBK H8 Bb!XOA8 reHepaTopa pa3p!!AHOr o H8HTOA8 o6ru8!1 38ll8p~Ita Ha'I 81I8 p aasepTKH 

AliH BXOAHOro curHana 0,1-0,2 B ae rrpeshr w a eT 30-35 ucex. 1-11 Itacxan r euepa Topa - yell-

liHT81Ih C perynupy&Mb!M ypOBH8M H, OAHOSp8M8HRO, Bbi 6 0pOM HOll!!pROCTH KMnyllbCa aanyCK8 

c noMorubiOCAsoennoro noTennuoMeTpa B xacxaAa c AsyrronrrpnhiM aanycxoM na naMne BB2n, 

aanycxaeMoro no ynpasn!IIOrue ll ceTxe BnH no xaTOAY s 3BBKCHMOCTK OT npeo 6naABBK!I no

nrrpHOCTB HOCTYHBIOWHX CllrHaJIOB. C 8HOll8 6B2n CHrH81l 38ITyCK8 UOCTy n aeT HB CXBMY Q>op

MHpOBBHII/B / , aa HOACBeT Tpy6J[B H KBO. A~.<nnHTYAB BbLXOJlHoro CHrHana reaepaTopa 

35-40 B C Bp8M8H8M H8p8CT8HH!I 7-10 BCeK. n p ll UpOOKTBpOBBKHB r eHe paTOpa p83B8pTKH 

C JlBYXT8 KTHbiM Bb!XOAOM 'ITO 'IBCTO Heo6xonu~.<o All!! y~.<ellbweaH!I TpaneneHl!BllbHbiX HCita-

meaull Ha axpaae Tpy6ItB - Tpe6yeTC!I renepaTop rrono*BTe1lbnoro nanoo6paa n oro aanp!l~e-

HHSI, .D.OCT8TO'IBOrO nng p8.CK:8~Jt.H BbiXOJlHOrO K8CK8ll8 aMnllHTY Jlbl. 

B xaqecTse xacKaAa 1 reaepHpyiOruero nono*BTem.aoe nanoo6paa aoe aanpgmeHHe
1 

y Ao6ao 
/6-8 / 

ynoTpe6HTb na~.<ny co BTOpB'IHOII aMllcc uell. B HCllbiTBHHOII cxeMe ( pHc. 6) !Ill!! yny qwe-

HH!I liBH&liHOCTB BblXOliBOr O H8Hp!lm&HII!I aKp8HHPYIOWaR CeTKa C08llHH8H8 C liHHOAOM, npB 

3TOM 3ap!IAHbll! TOIC B81lH'IHHOJI 2a HOCTO!IH8H 110 8MUJlBTYll 400- 5 00 B rrpB nepenanc aa 

y npasnsuomell ceTxe B 20 - 30 s . Ecnu aeo 6xoAKMa perynupyeMB!I CKopoCTb paasepTKH npH 

H8 BbiCOXHX Tpe60BliHK!!X liKHeJIJJOCTH, TO 3TO MO*HO OCY!ll8CTBHTb HYT8M perynHpOBaHK!I 

H8 np!llK8HB!I Ha 3KpaHJJOll C8TI(8 naMHbl, 

npHM8JJ8HH8 JUlMUbl Tl<H8 682n 068Cli8'1BB88T T O!t 3 8 pHA8 llO 3- 3,ti a. nono~Te1IbJJ08 

nunoo6pa3aoe aanp~eaue nanee Mo~eT nocTynaTb na yCHnKTellb Q>aaopacmenHTenb BnH cxe

MY napaQ>aanoro Tuna. 
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Ha pBC. 7 npBB9A9BB CX9M4 OCQBnnorpacpa ( 6e3 BCTO'lKBl<OB DliTBIIKH), B l<OTOpoA 

aenocpenCTBeaao 6b!IIII npoBepeBhl OIIBC&BBble y3nhl, aa pac. 8, 9 - ocmmnorpaMMbl nna 

BhiXOllHbiX X.8CJt8.llOB. 

Kpyr BonpocoB, CBII3&BBbiA c pa3pa60TJ<oA cJ<opocTaoro ocllJinnorpaljla, ecTeCTBeaao, 

ae orpaHB'IBBa9TCH paCCMOTp9BHbiMll l<BCIUI,ll&Mll, l<pOMe TOrO, nosmneoe BbiCOl<OqyBCTBB

TellhBbiX 3nT, BbJCOl<O'I&CTOTBbJX B n&BBBBbiX TpBO.llOB IIOOBonBeT pemaTb IIOCT&BJleBJlble 

38Jl&'lll BBbJMB M9TO,ll&MB, O.llB&JtO, B p!llle Cny'IB9B npBB9,ll9BBble CX9Whl B IIPBBIUIIIbl NOryT 

OK838TbCSl none3BbiMR. 
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a) 0CI.l. KaCKaf}O 5tJ KOpptKU,UIJ {fi35 nu] 
Ra •'+30a"' c;; 10nrfJ 

I ffN't 11111 
t!} Oc14 . KCZCKt18a c KoppeKf.lutU. npu 
a6y:x CKOPOCI17R:X paa6epmKu 

I f111J H II' I 
6} Ocu. KaCKaaa c lfoppeKu.ued npu 
aoy:x ClfOpocmR;r pa36epmKU 

V, .. I, 7 HCtK/CI"' 7!'z"' '1:5 HCtl<jCI"' 

Pxc. 8. Ocn:annorpaMMa nepexoAHOII xapaxTepHCTHKH 
BbiXOAHOrO 1<8CK8118 Ha naMne 635TU1 B <Pop
CHpOBaHHOM pe*HMe a) 6ea xoppeKJtHH; 
6, a) c aaTOTpauc¢opMaTopuoll xoppexn:aell 
npK B8pH8JlHB napaMeTpOB - H3M8H8HHH no
n0*8HHH OTB0/18 H8 1<8TyWKe KOppeKJtHH. 
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l / 1111 11111 
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iJ) R,.,nnumyiJHa/1 :capaKmtpucmu~<a 

an- 0mpu40met!•HOZU CUlHI1/IU-nf)f!Jlftb· 
HQFI a,.mnumviJa 

Pac . 9 . OcllHIUlorpaMMbl nepe xoAHOII xapaxTepiiCTIKII 
Aayxxac xaAuoro ycHn&Tens c xoppeKn:Bell no 
cxe111e puc . 4, 7 np• paan&'IBbiX napaMeTPaX 
KOppeKUHK H CXOpOCTHX paaaepTKH. 


