
06bELlHHEHHbU1 HHCTHTYT 51LlEPHblX HCCJlE!lOBAHHtl 
nABOPAT0Pl-1H BblCOKYIX 3HEPrv1:::t 

B . .H. AnMa30B, vi .A. ronyTBHH, B.n. vi HKHH, IO.A. Kap.1KaBHH 
1 B.n. HeycTpOeB, B.n. CTerraHOB 

nO/IYABTOMATW-IECKA.H YCTAHOBKA 17Y 
Ll/1.H ABTOMATvl3AUvlvl vl3MEPEHvlti 

KAM EPHbIX CHvlMKOB 

1}y6Ha 1963 

1352 



B • .H. AnMaaciB, vf .A. ronyTBHH, B.L{. HHKHH, IO.A. Kap:lKaBHH, 
B.L{. HeycTpOeB, B.L{. CTenaHoB 

nonYABTOMATH4ECKA.H YCTAHOBKA ny 
rm.fl ABTOMATH3AUHH H3MEPEHHi::I 

KAMEPH~X CHHMKOB 

L{y6Ha 1963 

1352 



A H H Q___T_'-!...lL!L.R 

YcTaHOBKa nY npe.nHa3HatteHa .nns: H3MepeHnH KOOp.OIJHBT cne,llOB ttaCTHU no CHHMKSM, 

nony-<ieHHbIM Ha ny3blpbKOBbIX, . .Ullcpcpy3110HHblX H .upyr11x KaMepax. vfaMepeHHb18 KOOp.UI!HaTbl 

<pIIKCHPYIQTCll Ha nepcj,oneHTe .unll BBO.Ua HX B C'leTHyIO MaurnHy. YcTaHOBKa llO3BOnll0T yc

KOpHTb npouecc o6pa6OTKII no cpaBeeHHIO C PY'<Hb!M B 4-6· pa3. TO'IHOCTb OTC'l0Ta onpe.uenl!-

0TCSI waroM .npHM0HSI0MblX .oHq>paKUHOHHb!X peweTOK. B ycTaHOBKe nY MO>KeT HCllOnb3OB8Tb

Cll n106ol!, COOTBeTCTBYIOIUHll Tpe60BaHHllM H3MepeHHl! MHKpOCKOll /YJ,JM- 2, 6Mvl H .up.I. 

B ycTaHOBK0 apHM0H0H nepcj,opaTOp nn. Bee aneKTpOHHbl0 CX0Mbl BblllOnHeHbl Ha nonyapoBo.u

HHKOBblX TpHoaax. 

TTocne H0KOTOpbIX nepe,ll0flOK nY MO>K0T 6bITb HCilO1Ib3OB8H8 .o,nst H3M0p0HHA: napaMeT

pOB MHoroxpaTHoro pacce~rnHH,. B aTOM cnyqae ycTaHOBKa ycKopsteT npouecq o6pa6oTKH no 

cpaBH0HHIO C PY''IHbIM M0TOllOM B 4 - 5 pas. 



1. pacnono>KeHHe tiHcnoaoro MaTepHana Ha 

5yMa)KHOH neHTe 

PacnonomeHHe 'IHcnoBoro MaTepuana /onpe.oenaeTcH nporpaMMo:8 c'leTa Ha sneKTpou

ao-cqeTaoa MBWHHel npHB8.ll,8HO Ha pHC. l. B O.ll.HOM Ka.ope HS neHTe MOiK0T pacnonaraTb

CSI O,OHO 40-paapn,oaoe llHCno C .llOIIOnHHTenbHblMH IlpH3HaK8MH. 

CxeMa pacnono>KeHHH ti:Hcna aa O.llHOM Ka.ope npn:ae.o.eHa Ha puc. 2, r.oe nyaKTHpOM , 

o5oaaaqeao pacnono>KeHHe KOOPllHHaT 

HbIX npli3H8KOB. 

X 11 Y H yxa3aHo pacnono)Keau:e .oononHHTSnb-

2. CocT8BHbI0 'IBCTH 

rrpe6opa 

06u1Hll BHLl 11pH6opa IIOKa3aH Ha pHC. 3. Ha KapeTKax MHKPOCKOlla /J/ yKpe11m110TCll 

LlHcppaKUROHHble pellJBTKH-LtaT'illKH rrepeM0llJ8Hllll /2 II 3/. CTol!Ka /4/ COLl<>p>KIIT 9110KTpOH• 

Hble CX0Mbl 0TC'l9THO!"O KaHana II CX0Mbl ynpaaneHRll rrepcpopaTopoM, rrepcpopaTOp /5/ pacrro

naraeTCSI Ha CTOAKe. 

nynbT ynpaaneHHH /6/ c.uenaH BbIHOCHbIM, B Hero BMOHTHpOBaHa KHOIIOtiHB.8 M8WHHKa 

Llllll npo6nBKH cnyme6Hb1X 3H6KOB •. Ha M11KpOCKOll0 Yv!M-21 ycTaH8BIIIIBa8TCI{ rrpoeKUIIOHH8H 

H8C8LlK8 nH7. MHKpOOKOII LlOIIOIIHHTBllbHO o6opyLtyeTcll cppRKUHOHHbIMII BHHT8MII II yny'lllJSH-

H·bIM OCB0THTeneM. 

3. MeT01IHKa pa5oTbl C IIpH50pOM 

Ha npe.nMSTHO_M CTone MHKpOCKona aaxpennReTCH H3M0pS10Mbii1 CHHMOK, H onepaTOp 

Bpy'IHYIO COBM0llJ80T 113M0pl!0MYIO TO'IKY ·cHIIMKa C rrepeKpeCTll0M OKYllllpa 111111 C uepeKp0CTH

eM Ha BH0WH0M ax.paae MHJtpocxona H H8)K8TH0M KHOilKH npOH3BO.Zl,HT OTC'l0T KOOp.O.HHaT. Ha 

nepc.poneHT0 npo6HB8IOTCSI KOOp.llHH8Thl "'X"' H "'Y" H3M0pHeMO:lt TOlJKH B llBOHtiHOM KO.lle. 

4. 3neKTp0HHbI0 CX8Mbl CHCT0MbI OTC'l0T8 

H perHCTp8UHH xooppHHBT 

BnoK-cxeMa OTC'l0THO!"O ycTpollcTB8 llp11B0Ll0H8 HS p11c. 4. 

B Ka'l0CTB0 Ll8T'IIIKOB nepeMellJeHRll /1 II 2/ IICUO/lb3YIOTCll LlHcppaKUIIOHHble pellleTKII 

C llJ6!"0M 10 MK. CaeTO'lyBCTBIIT811bHblMII 9110M0HTaMII l!Blll!lOTCll cpOTOTpaH311CT0pbl ct>T-1 /3,4/. 

CneL{yeT OTM8TIITb, '!TO MaKCIIMallbHall CKOpOCTb LlBR>K0Hllll 110 Cll8LlY llpll o6pa60TK8 C06bITIIR 

ae MOmeT npeaocxo.a.HTb 3 MMlcex, T.K. cKopocTb orpaHH"IHBaeTcsr MHKpoMeTpH'lecxHMH Be:a

T&MH MRKpOCKOlla. np11 TBKHX CKOpOCTllX LlBll>K0Hllll C cp0T0Ll8T'IIIKOB 6y Ll8T IILlTII LlO 

1200 IIMn/ceK. noaTOMy CKOpOCTb C'l8T8 B aBTOMaTH'l8CKHX YCT8HOBK8X LtnH o6pa6oTKII xa

MepBblX CHHMKOB o6blqao orpaHB'IRB80TCSI '18CTOT8MB nops.aKa 3-5 TbIC. HMn/ceK. 
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OanaKO B H3MepHTeJihHhIX MHKpOCKOIIaX rrpeaycMaTpHBaeTCSI B03MO)KJ-IOCTh 6bICTporo 

nepeMemeHHH KapeTOK rrpH yCJIOBHH pacuerrnemBI HX C MHKpOMeTpHqecKHMH BHHT8MH. 3TO 

cymecTB8HHO IIOBbIW88T CKOpOCTb H3Mepemdi, T.K. Il03B0JISl0T ocywecTBns:i:Tb 6bICTpbI:f:i_ ne

peroH KapeToK co cneaa Ha cnea H T.n. 

npH 5bICTpOM nepeMemeHHH KapeTOK CKOpOCTb yaenH'IHB89TCSI LlO 30 MM/ceK, qTo COOT

B8TCTBYOT '9:8CTOT8M llOBTOpemrs:1 CHJ"HaJIOB C ct)OT0.0.8T'IHKOB LI.O 12 Thie. HMn/ceK. noaTOMy 

OTCqeTHbiii Kanan nonyaBTOMaTa flY paccqHT8H Ha CKOpOCTb pa60TbI LlO 30-50 TbIC. HMrr/ceK. 

05pa50TK8 CllrHanOB cj,oTO!l8T'll!KOB rrpol!3BO!lHTC!I BO BXO!lHOM 5noKe /5,6(' KOTOphlli 

CJJYX:OIT .nns:i: orrpe.ueneHHH 3H8K8 nepeM8lll8HHH H cpopMHpyeT cqeTHbie HMIIYIIbCbI. 

CxeMa o6pa6oTKH clir-HaJIOB C (poTo.oaTqHKOB npHBe.ueaa Ha pHC. 5 / llffH 0.0.HOii xoopaH

H8Thll. 

BaaHMHbIM H8KJ10HOM JIHHHii peweTOK ycTaHaBJIRB88TCS1 C.O.BHJ" cpaa CHf'H81IOB C llBYX 

COCe!lHllX cpoTOTpl!O!lOB Cl>T, paBHhlii 80°. 

CHrHanbt yc11n11Ba10TC!I a11cj,cj,epe11u11anbHhlMll yc11n11Ten!!Ml! ilYl II ilY2 11 noc~ynaJOT 11a 

cj,opMHpy toulHe Tp11rrephl T3 11 T4. 

tiloTOTpHOLl.bI, ilY H Tpurrepbl /3 H 4/ HM8IOT IIOT8HUH8JlbHbie CBSl3H. CtteTHbI8 HMIIYZibCbl 

cj,opM!!pyIOTCH nyTeM cyMMllpOBaHIIH IIMIIYITbCOB c !lllcj,cpepeHUllpyIO!llllX ueno'leK ilU/5-8/. noc

ne .UHO.llHOf'O cyMMaTopa /20/ HMIIYJihCbl YC11JIHB8IOTCSI H nocTynaroT Ha ctteTHbIH BXO.ll, LlBQHq

HOro peBepcllBHOro C'l0T'll!K8 /7,8/ /cM. pHC. 4/. 

.QJISI onpe.ueneHHSI 3H8K8 HanpasneHHSI .llBIDK0HlHI cny)KaT 8 Klll0'9:0BbIX cxeM K /9-16/ ,Ha 

KOTOpble llO!laIOTCSI l!MIIYITbChl C !lllcpcpepeHUllpyIOIUIIX uenoqeK ilU /5-8/ll HanpmKOHl!!I C 'iton

neKTOpOB TpHO!lOB TpllrrepOB /3 11 4/ /cM. pllc. 5/. npll !lBl!)KeHl!ll B O!lHOM HanpaB_neHllll 

llMIIYllbCbl IIpOXO!lHT qepe3 KII!O'lll K/9- 12/, npll o5paTHOM•qepea K /13-16/ • 8Tll l!Mnynb

Cbl sanepmHBaIOTCR MynhTHBH6paTOp8MH /18 H 19/ Ha BpeMR npoxO>K.ll0HHS1 npauecca cqeTa • 

TaKoe IIOCTpOeHHe cxeMbI onpe,lleJieHHSl 3HaKa H qJopMHpOBSHHSI_ cqeTHbIX HMnynhCOB noa

BOJISieT nonyqHTb 60JibWYIO CKOpOCTb cqeTa npH rrpHM8H9HHH B pesepCHBHbIX cqeTqHKax rrpoc

TbIX Ll,HO.ll,Hbri Knroqefi, ·T.x.. B KaHane cpopMHpOB8HIHI C"t{8THblX HMIIYJibCOB OTCyTCTByeT 38.llepm-

Ka, o5blttHO npHMeHSJ.eMaSI .nnH KOMIIeHCBUHH Bp0M8HH nepeKJllO"IJ.eHHSI xnroqeit peBepca. 

EwcTponetl:cT"BHe CX8MbI orrpe.neneHHH 3H8K8 orp~HH"l{8HO KJIIO"t{8MK K /9-16/ H 38.ll.0pm

K8MH /18 H 19/, H cxeMa ynoaneTBOpHT81IbHO pa6oTaeT no 'IBCTOT IlOBTOpeHHH 

3-5 TbIC. HMn/ceK., 0/l,HBKO 9TO He amrn:eT Ha o6mee 6blCTpo.ueilcTBH0 c;eTHOf'O K8Hana, T.K. 

B MOM8HT peaepca CKOpOCTb .llBH>K8HHSI p83KO CHH)K88TCR ~3-aa 5onhwoa: HHepUHOHHC.CTH K8-

p 8TOK MHKpOCKOna. 

ToqHOCTb OTC"t{8T8 B paCCMOTp~HHOM BapHaHTe BXO.ll.HOro 6noxa COCTBBJI~eT ! 5 MK, 

T.K. B MOM0HTbl peaepcHpOBaHHSI KapOTOK nepBbiii HMnynbC cqe:T:9-eTCH C aenpaBH:IIbHbIM 3HAKOM 

/aHaKOBbie xn10qn cqeT'IH~Ot\ nepexmoqaroTCR nocne nepnoro. HMnynhca/ • .Un~ nOBhIW0HHH To11-

HOCTl! OTC'leTa !lO :!:2,5 MK Heo5XO!ll!MO BO BTOpoJ! paapSI!l C'IOT'll!KOB 11. 11 8/ /cM.pl!c.4/ 

.o,o6aBHTb B MOMeHTbl peaepc~ no onaoMy HMnynhcy. J:lnSI nony11eH~Sl a~HX __ HMIIYJlbCOB nHqJ

cj,epeau11pyIOTCH c11r11anb1 c TpHrrepoB anaKa 10 11 11 npll noMO!llll ueno'leK J:lU-12 H ilU-13. 
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nanee 3Tll IIMllY~bChl sa.nep>KIIBaIOTC>I MyllbTIIBll6paTopaMII M14 II M15 .Qll>I Toro, 'ITOOhl 

ao6aBK8 HMnynbCOB npOHCXO.ll.Hna nocne nepeKnrotteHHH 3H8KOBbIX KnroqeA. 

Ha PRC, 6 npe.ncTaaneua CXeMa gqeJiKII .n11cpcpepeH[lHallbHblX YCHllHTeneli' Ha pHc, 7 -

gqeAxa onpen.e.neHHSI 3H~axa. co.nepJ'KBlllBSI, KpoMe 3T0T'0, cpopMHPYIOUlH8 TpHrrepbI H .oecpcpe

peHunpyIOutHe ueno'IKH C ycHnHTenSIMH LI.nH cpopMHpOBaHHSI CtJ8THOI'O HMnyn&ca. 

Ha PRC. 8 npHB8.00Ha cxeMa Sl"tJ:8ilKH peaepca H aanHCH, co.o.ep)K8lll8H .osa MYnbTHBH6-

paTopa 38ll~p)KKH, TpHrrep 3H8K8 H 6nOKHHr-reaepaTop 38flHCH. 

npHHUHllHB.rtbHBSI cxeMa C'l8THOH SPteilKH, COCTOSllllBSI H3 4-x paapHLl.OB .O.BOH'IHOl"O peaep

CHBHoro C'l8T'llHKa C npOM8)KyTOtJHOH naMstTblO Ha cpeppHTOBbIX KOllbUBX C KJl10'10BbIMH Tpno

n,aMH HH.UHKBUHH npHBe.QeHa Ha pee. 8. 

¢eppHTOBbJ8 KOllbUB CX8MbI naMSITH 06'b8.llHHSIIOTCSI B MaTpHuy B COOTB8TCTBHH co cxe

MOA pacnonomeHHH 'IHcna Ha ·Kall.pe. 

B npHHUHne STO noaaonsreT / npH aaMeHe 5noKa ynpaaneHHHI HcnonbaoaaTb nJ05o:lt nep

cpopaTop. B ycTaHOBK9 nY HClIOllb3OBaH rrepcpopaTOp nn, 

B COOTB0TCTBHH C npHHHTbIM pacnono:m.eHH0M 'IHcnoaoro MaTepHana Ha 5yMa)KHOii neHTe 

KOOp.llHHBTbI X H y 0,llHO:A: H3Mepst9M08 ToqKH IHnH cny>Ke6aoe 'IHCno/ C !"{BpKepaoa oT

MeTxott IHnH .nononHHTe!lbHbIMH npH3H8K8MHI pacnonaratoTCSI Ha 12 cTpOKaX H B 5 CTon6uax. 

OnepauHH nepeaoca 'IHCna aBTOM8TH3HpOBaHa H Bblfi01IHSl0TCH H8>K8TH0M 0,llH08 KHOilKH. 

AaTOM8TH"ll0CKYJO npOTSI)KKY neHTbl Ha 12 CTpOK H ynpaaneHHe onepaUHHMH aan~cH B (pep-

PIITOByIO liaM>!Tb, C·'IHTh!BaHHe " rrpo611BKy 'IHCna o6ecrre'IHBHeT 6noK yrrpaBll9HH>I /9/ /cM. pHc.4/. 

YnpaaneHHe npOTSl>KKOfi neHTbl nepqJopaTopa, cqeT qHcna CTpoK, paaaopOT HMIIY1lbCOB C"llHTbl

B8HHH ocymecTBn.HeTCSI C noMOIUblO MarHHTHoro perH~Tpa. MarHHTHbltt perHCTp npHBO,llHTCSI 

B .a,eficTBHe OT TBKTOBOro reHepaTopa. 

Ha pHc. 10 np11ae.neaa cxeMa s;-qetlxH MarHHTHoro perHCTpa, B KOTopyro axo,us:1T: co6-

CTB0HHO MarHHTHblti perHCTp, TBKTOBblfi reHepaTOp H BbIX0,llHbI0 ycHnHT01IH. 

MarHRTHblli perHCTp co6paH Ha cpeppHTOBhlX KOllbllaX BT-5. nepeHOC C pasp>1.na Ha 

pH3p>!Ll perHCTpa lipOH3BO.QHTC>I lipH lIOMOIUII TpaH3HCTOpOB nT-2 - nT~15, KOTOphle OftHOBpe

M0HHO HCil01lb3yIOTCH .onH ClJ.HTbIBBHHSI. 06MOTKH ClJ.HTb1B8HHH goneu QJeppHTOBOfi MBTpHllhl 

cqeT"llHKOB /CT/ BK1ll0'19Hbl nocne,aoBaTenbHO B K0111leKT0pHbie uenH 9THX TpHO,llOB. 

vfMIIYllbC 38IlHCH CHHM80TCSI C KO!lblla 
1 0 MarHHTHOT'O perHCTpa •• C K0110U 2 - ]} 

CHHM8IOTCH HMilYIIbCbI .ll!IH p83B0pOT8 pene:ttaoro perHCTpa M8WHHKH cny:>Ke6HbIX .3HaKOB.. 

C KOll91l 1 - 12 qepe3 CyMMHpyIOIUHB LlHOLlhl n2 - ·n13 CHl!MaIOTCll HMlIYllbChl Llll>I ynpaB-

118HHSI npOT!l>KKOA neHThI neptpopaTopa. 3TH HMilYllbCbl ycHnHB8IOTCSI ycHnHTeneM Ha TpHo,lle 

nT21 H no.o.aroTCSI H8 cp0pMHp0B8T81Ib H ycHnHT01lb HMilY1lbCOB noaopoTa, pacnono)K0HHbl9 B 

gqeliKe THKTOBOI'O re11epaTopa 2 II llOBOpOTa /cM •. PHC, 11 /. C KOllbllH 3 CHl!MaeTCSl HMrryllbc 

,ang aanycxa C'l8T"llHK8 xa.upoa, a C KO!lbUa 12 cHHMaeTCSI .. MapKepubia .. HMnynbc, KOTOpble 

llOctHIOTC>I Ha. H'leliKy rrp1rno.na C'19T'IRKa Ka.npoB II YMn /cM. pllc, 12/, TaKTOBhlli reHepa-. 
TOp rrpe.ncTaBn>1eT co6oli CHMOBO36y:>«.naIOIUHfiC>I MYllbTIIBH6paTop, yrrpaBn>1eMblli OT KHOlIKH 

OTC"lleTa KOOP_llHHaT. -npz Ha>KaTHH KHOilKH B KOllbUO O perHCTpa. II0.0.80TCSI HMnynbc, H C 

KOHT8KT8 C -0 paa1,eMa CHHMaeTCSI aanHparomee aanpst>Keaue + 24 a. HanpSI)K.0HHe npa-
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MoyronbHOH cpop~1 bl C KonneKTOpOB MynbTHBU:5paTopa nn:cpcpepem1u:pyeTCSI I ycn:nHB8eTCH, H np11 

noMomH .usyx 6noKl!Hr-reuepaTopoa /nT-1, nT-2/ ,popM11py10Tcll .use nocne.uosaTenbHOCTH 

HMnynbCOB C.llBHra perHcTpa. 

OcTBHOBKa TBKTOBoro. reHepaTopa npOH3B0.D,HTCSl HMnynbCOM C KOflbUa 12. Peneil.HbJe 

cxeMbI ynpasneHHSl MarHHTHblM pern:cTpOM H TBKTOBbIM reHepaTopoM, CBSl38HHbte C KHOfiKOil 

OTcqeTa, H8XO.D,SITCSI B gqeHKe ynpasneHHSI lcM. pHC. 13/ H nynbTe ynpaaneHHR. 

BbIXOJlHbI9 o6MoTiH cpeppHTOBOA: M8TpHUbI cqeTqltKOB paa6HTbl Ha qeTbtpe rpynnbt B cooT

BeTCTBHH c Tpe6yeMbIM pacnon
1

o>KeHHeM q~cnosoro MaTepu:ana'Ha Kaape. vlMf:YJlbCbl c Ka)K

,a.oa: rpynfibl KOneu no.rtaIOTCSI Ha cp0pMHp0B8T0nH - ycn:nHT01IH BbIXO.llHbIX HMIIYIIbCOB llHTaHHSI 

M8I'HHTOB nepq,opaTopa /YMn/. npHHUHnHaJ1bHall cxeMa gqellKH YMn np11seneaa Ha pnc.14. 

n pH HCIIOIIb30B8HHH YCT8HOBKH TTY B COCTaBe BBTOM8TH'l0CKHX yCTSHOBOK llnR 

06pa60TKH K8M0pHbIX CHHMKOB /AnC/ MO>K0T fibITb npe,oycMOTp0H8 CXeMa 61IOKHpOBKH 38IlH

CH /cM. pn:c. 4/, aanpewaroL.Uast aanHcb so apeMst npoxomneHHSI npouecca ClleTa a _cqeT'l'.{HKax. 

:3TO Il03BOIISI0T npoH3B0,aHTb aanHCb 1.J.HCIIa B cpeppHTOayro naMHTb BO apeMSI nslOKeHHSI • 

5, QyrihT ynpasneHHH 

nynbT ynpaBII0HHSI YCT8HOBKH nY BKIIIOqaeT B ce6SJ: KHOIIOllHYIO M8WHHKy JlJUI 38llHCH 

cny)K_e6Hb1X 3H8KOB, COBMemeHHYIO HHJlHKaUHIO C'l0T1.J.HKOB H M8llJHHKH cny)K06HbIX 3H8KOB, C1.J.eT

"t{HKH l!HC1Ia Ka.npoB H o6pa6oT8HHbIX cne.aos / nyqefi/ I nepeKnI01.J.aTenb pe>KHMOB pa60T I KHon-

KY KH 42 OTc'leTa KOop.u11aaT, KHOnKy BOCCTaHoBneHHH pe}!(HMa KH 43 11 KHOnKy KH 44 

,uo6aaKH nycToro Kanpa. 

npHHUHilH8nbH8Sl cxeMa nyJlhTa ynpasneHHSI npHBe.oena Ha pHC. 15. lJ;rn yMeHbWeHIHI flo

. rpewaocTett s pa6oTe OnepaTopoa s nynbTe ynpaaneHHSI rrpe.aycMOTpeH aBTOMaTHqeCKHt:i c6poc 

pemHMOB pa60Tbl nocne BbIIIOnHeHHB Tpe6yMbIX onepau11a. PeX<.HMbl pa6oT ycTBHaBnHBaIOTCSI 

nepeKnmqaTeneM nl-8 H pene p 42. nocne Bblfi0J1H0HHll BCe_X onepaUHl! B .UaHHOM. pe}!(n-

Me pene p 42 o6ecTO'IB.Ba·eTcSl, pe>KHM OTKnrottaeT~::s1, H HcnonHHT01IbHbie KHOilKH Kn 42 H 

KH 44 nepecTa10T .uellcTBoBHTb. naMnO'!Ka n44 HH.UHUHpyeT aanH'IHe Tpe5yeMoro pe}!(u-

Ma pa6oTbI, naMna n43 aaropaeTCR nocne OKOHttaHJl:Sl scex onepaun:fi pe>KHMa H racHeT 

npH nepexo.o.e JC cne.oyroIUeMy pe>KHMY /acKnIO'leHHe cocTaans:reT 3-Ha pe>KHM, cM.nanee/. 

nepeKIIIO'ISTeJib pemHMOB 06ecne1.J.HBS0T 4 pemBMa pa6oTbl B COOTBeTCTBHH C Tpe6ye

MblM noJ)SI.o.KOM pacnonOmeHHR qn:cnoaoro MaTepuana Ha nepcponeaTe. 

a/ Pe>KHM npo6HBKH cnyme6HbIX 3HSKOB. B 9TOM pe)K.HMe MO>KeT 6bITb npo6HTO He 

5onee 30 Cfiy>Ke5HblX KanpoB. 0.uaaKO 8TO K0fiH'l0CTBO Bb16Hpa0TCll onpe.ueneHHblM H B npor:,

paMMHX 0!1H11 paBHO 9 Ka.upaM. nepexo.u Ha .upyroe K0J1H'leCTBO Ka.UpOB Tpe5yeT nepenall

KH nposo.oa, H.O.ymero C K0HT8KT8 9 C1.J.0Tl!HK8 xa.opoa /Ha npHHUHIIH81lbHOfi cxeM0 H306pam.e

Ha T01lbKO onaa naMen&/. 

Ha nepBOM Ka.ape npo6HB80TCH HOMep 30HbI I.ans C1.J.0THOH M8lllHHbII H aBTOM8TH1.J.0CKH 

npo6Haa.eTcR npH3H8K 30HbI. Ha nocnenyIOlUHX Kanpax - nononHHT0llbHbi°e cnyme6Hble 3HBKH 

H xapaKTepHCTHKH C06bITHSl /HoMep nneHKH H Kanpa, 1.J.HCIIO ny:-eH H T.n.l. 
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npo6HBK8 npOH3BO.O,HTCH KHOilKOfi: OTctteTa nocne Ha6opa qncna ea MaWHHKe cnyme6HbIX 

3H8KOB, nocne npo6HBKH qHcno, ea6paHHOe Ha MaWHHKe, 8BTOM8THll0CKH c6paCbIBaeTCH npH 

) IlOMOWH pene P41. B 8TOM pe>KHMe naMilOllKH HH.llHK811HH m- oTKmoqa1orcsr OT 

cqeTqHKOB H cny>KaT amt HHJlHKBUHH qucna aa6paHHbIX .Ha MaWHHKe cny>Ke6HblX 3H8KOB, IlpH 

aTOM Ha xmotte5bl9 TpHO,llbI HH.ll,HK8UHH /cM. cxeMy pHC. 9, p83'b9M ClO / no.aaeTCSI 38IlHpa-. 

IOmee HanpH>K0HH9 c nepeKnro'laTenH n211. 

Pena Pl - P40 MBWHHKH cny>Ke6ebIX aeaKOB BKnroqa10Tcst npu sa>KaTHH KHonoK KH 

- KH 40 u cny>KaT .o,ng BKnroqeHHH naMnoqeK HH.!lHKaIUl:u u OTm-t:paHHH .z:rno.llHbJX Knroqeil 

/ LU-il40/, KOTOpbre ccpopM11poBaHbI B MaTp11uy, aHanorH'IHyro cj,eppHTOBoll. C'IHTb!BaH11e Ha6-

paaeoro qncna npOH3BO,llHTCSI HMnynbC8MH C M8I"HHTHOI"O perHcTpa, KOTOpbl9 npOXO.llSlT qepea 

OTKpbITbl0 .llHO.lIHbI0 KnIOllH H nocTynatOT Ha BXO.ll,bl yce:nuTene:lt .llnH M8I"HHTOB nept:popaTopa. 

6/ Pe>KHM npo6HBKH penepHbIX TO'leK. 

npo6HBaroTcH 3 penepablx ToqKn, nocne qero c KOHTaKTa 3 cqeTllHKa Ka.a.pea ea pene 

P43 nocTynaeT Hanps:»ceeue c6poca, H pem.RM OTKntottaeTCH. 

B/ npo6llBKa KOOpLtHHaT. 

B 9TOM pe>KHM0 npOR3B0.0HTC.H rrpo6BBK8 KOOp.llHHaT Tp8KOB. t-{ucno KOOp.llHHaT - npoua

BOnhHO. CtteTqHK K8.llpOB HM80T WKany .a.o 30 /6o11bruee '!Reno KOOp.lIHH8T BC.TpettaeTCSI pe.ll

KOI, 0,llHBKO npo6HBKY MO>KHO B8CTH Jlanee, CllHTSSI KOnlltteCTBO o6opOTOB cqeTqHKa. no OKOH

qaHHH npo6HBKII Tpe6yeMoro ttHCna KOOP.llHHaT Ha>KHMaeTCH KHOnKa Kn 44, IIpH 9TOM aBTOMa

TH'18CKH npo6HB80TCH nycToA K8Jlp C M8pK0pHO:lt OTM8TKO:lt, nepeaaHraeTC.H Ha OJlHO ttHcno 

cqeTqHX nytte:ti, H c6pacblB88TC.H pe>KHM. B cxeMe .a.o6HBKH nycToro K8Jlpa aaae:tiCTBOBSHbI 

pene P44 ll P45 • nocne 8TOrO Ha>KaTHeM KHOilKH KH 43 BOCCTaHaBnHBaeTCSI pe>KHM H 

aaqHHaeTcH npo6HBKa cneayrowero TpeKa. 

r/ 'leTB0pTbill p9>KHM. 

npoH3BO.lIHTCSI .o,o6aBK8 33 nycTblX K8.ll,p0B C M8pKepHbIMH OTM0TK8MH 1 B nepBOM H3 KO

TOpbIX npo6HB88TCSI npH3H8K KOHUS. 

C6poc pe>KHMa IIpOH3BO.llHTC51 C K0HT8KT8 33 ClleTqHKa Ka..a.poB. CqeTqHKH Ka..a.poB H ·ny-

qeff: c6paCbIB8IOTCH Ha O B Tpe6yeMblX pe>KHM8X 8BTOMaT}ftleCKH • .ll,n.H c6poca C'l8T'!HXOB 

HCil0fib3Y0TCH TaKTOBbill reHepaTop, pacnono>KeHHbill B ,rqeJ!Ke Tr 2 /cM. pHC. 11/. 

6,. QHT8HH8 ycTaHOBKH 

YcTaHOBKa n11Ta0TCSI OT C0TH nepeMeHHOI'O TOKa 220 B. ToK IlOTpe6neHHH 0,65a. 

CacTeMa llHTSHHSI COCTOHT H3 eeCKOnbKHX 6nOKOB. 

a/ nuTaae:e naMII OCB0THT0JISI JlH(ppaKUHOHHbIX p0lll8TOK ocymecTBnReTC.H H0CT86HnHan:

poBaHHbIM BbillpSIMHTeneM; Ha TOK IIHTSHHst 2,2a, nynhC8UHH BbIIIpstMneeHoro Hanpst>K0HHS1, 10%. 

6/ nuTaaHe peneAHbIX cxeM nynbTa ynpaaneHHSI npOH3BO.llHTCSI OT HecTa6HnH3HpOBaH

HbIX BbinpHMHTenell + 24 H - 24 BOilbTa. 

al L1nS1 IIHTSHHSI 9Jl0KTpOHHbIX CX0M HCllOJlb3YtoTCS1 CTa6HnH3HpoaaHHbl0 BbIIIpSIMHTenu, 
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0.0.HH Ha +12B H TpH" Ha - 12B, MaKCHMBnbHbiit TOK HarpyaKH Kam.o.oro 300 Ma. 

npHHUHfiHanbHbte cxeMbl BblnpstMHTene:A JJ,8Hb1 Ha pHc. 16-18. 

,[lnst kOHTpOnsl HCTOt:JHHKOB IlHT8HHH YCT8HOBJ'l9H CTpenot:JHbI$1 npH6op C rrepexmo11aTeneM 

Ha ace CTa6HnH3Hp0B8HHbl8 H8IlpS1)K.8HHH. 

7. C,ceMa passonKH 

CxeMa BK1JJOt{8HHSI qx>ToTpHOllOB rrpHB81l8Ha H8 pHC. 19. 06wa8 cxeMa p83BO.O,KH sneK

TpOHHOfi CTOfi:KH, BKnrottaSl ny.llbT ynpaaneHHSI, npuae.o,eaa Ha pHc. 20. 

8. _J:(OHC'!'pyKTHBHOe Bbin011H8HH_e 

' 3nexTpOHH8SI t:JBCTb ycTaHOBKH CMOHTHp0B8Ha B CTO:fiKe, Ha KOTOpo:A pacnonaraeTCH 

nepq:,opaTop lcM. pHc. 21 /. 

Bee 5nOKH BbIIlOnH0HbI B BH.O,e stt:J:eex, CMOHTHp0B8HHblX Ha Kapxacax Sl1188K OT CtJ8THO:A 

MaWHHbl M-20. Be~ Sl1J88KH Bblil011H8HbI C npHM8H8HH8M neqaTHOro MOHT8>Ka. 

<i>oTorpaq:,HR TIIUOBOli H'IeiiKH npHBeLleHa Ha pHC. 22 /,rqel!Ka JlBOH'IHOf'O C'IeT'IHKal. 

Yanbl JJ.H(ppaKUHOHHbIX pe1ueTOK ll11H KOOpJJ.HHaT X H Y OTJ'lHtJaIOTCSI TOJ'lbKO nnHHO:A 

KpOHWT0llHOB .0,119: xpenneHHSl 6onbWHX peweToK. Ha PRC. 23 .o.aHa CXeMa, IlOSICHRJOI.Uast KOH

CTpyKUHIO yana. 

B C0CT8B yana BXOtUIT! nH(ppaKUHOHHaSI peweTxa /5/' xpyrnaH .o.utj:)paKUHOHHaR peweTKa, 

Tax .H83blB80M8SI M8CKa /8/, OCBeTA:Tenb/l/e: ronoexa/2/c '40TbipbMSl 11HH38MH H cj:,oTOTpHOJJ.a

MH. 

OceeTHT8nb,M8CKa H ronOBKa 38Kpenneabl Ha 0.0.HOM OCHOBaHHH H .npH .O.BH>K0HHH CT0118 

nepeM8Ul8IOTCSI OTHOCHT0nbHO aeno.aBIOKHO:ti .O.H(ppaKUHOHHOll peweTKH /5/. 

,[lnH nonytteHHR .o.ocTaTOTIHOii aMnlntTy tl.hI aanpstmeHHH aa q:>oToTpaH3HCTopax aeo6xo.auMo 

o6ecn8"'1e:Tb aaaop Me>K,ny peweTKaMH e npe.o,~nax 20 - 100 MK npu nocTORHCTee aaaopa Me)K

JJ.Y MSCKoA H peweTxoa Ha Bcea: .unuHe nepeMemeHHR CTona MHKpocxona. 

.llocTHraeTCR aTo cneay1owHM o6paaoM. MacKa· /8/ yKperrneHa B o6ol!Me /10/, uoa

BeweHHol! Ha nnaCTHH'IaTOl! upy>KHHe /6/ K KOpuycy OCB.!3THTenR 1_11. no yrnaM oool!Mbl ·1101 

aaxpenneHbI "tf0Tblpe CT81IbHhlX lllTbipSI /7 /' CKOllb3HlUHX npH nepeMeI.U0HRH CTOna no KpastM 

LlHq:,paKUHORHOl! peweTKH /5/. npH Ha'I8IlbHOl! IOCTllpOBKe WTblpH /7 / 38Kpenn>110TC>I TaKHM 

o6pa30M, tJT06bI M0>KJJ.Y M8CKOi1 H JJ.Htj)paKUHOHHOti pemeTK08 5bln o6ecne'lleH eeo6xoaHM bill 

aaoop. YxaaaHHblfi 3830p coxpaHS18TCH H npH pa6oTe yana, T.K •. WTblpH HBXO,llSITCH B nocTo-

HHHOM conpu:xocaoaeaHH c JJ.Hcj:,paK.uHoHHOil naaeilxoil non .aei:icTBHeM .o,ayx _nerxux npymua, 

ycnoeHO o6oaHa"tJ0HHblX ea pHCYHKe CTpenKBMH "a". PerynHp0B8HHe yrna Me>Kny lllTpRXaMH 

Ha Macxe H peweTxe ocymecTBnSieTCSI ·nocpe.ocTBOM KOilbll8 /9/. KoacTpyKUHSI Il03BOnReT npH

M8HSITb peweTKH C M8llhIM waroM /r.ue Tpe6yroTCSI M81Ibte 3830pbl H onaCHbI T8IlJ10Bbie pac

wupeHHSI KpOHlllT8:t:i:HoB/ H npocTa B MOHTame H B lOCTHpOBKe. 

Ha pHC. 24 npHBeaeHa !pOTOrpaq,HS! pacnono>KeHH>I yanoB JlHtpp8KUIIOHHblX peweTOK Ha 

MHKpOcKone YHM-21. 
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.nononHHT0nbHOe o6opy.ooBaHHe MHKpOCKOlla CBO,OHTca K 3aMeHe OCB0THT0n~ H XO.llOBbIX 

BHHTOB. 

3aMeHa OCB0THT8/ISI Il03BOnsteT HCnOnb30B8Tb np00KUHOHHYlO H8C8,0KY MHKpOCKO!la B c

noBHSIX KOMHaTbl C HOpManbHbIM ocaemeHHeM. B OCB0THTene HCil01lb3yeTCH naMna 12 B~' 

100 BT. ,xon.oeacop H BCH OilTBK8 OCTSIOTCH npe)KHHMH. 

3aMeHa XO.llOBbIX BBHTOB Ha cneuHanbHO CKOHCTPYHPOBBHHbie .a.ng nonyaBTOMBTOB "'(ppHK

UHOHHble. BHHTbI .. cymecTB0HHO yaenH'IHBaeT CKOpOCTb o5pa60TKH, T.K. co6cTB8HHbI0 BHHTb! 

MHxpocxona it:MeroT xo.a. 25 MM, a aTO aey.no5Ho npa o5pa5oTxe .a.m1HHb1X cne.noa. 

npHHUHil .U0:'1CTBHH "'cppHKUHOHHbIX BHHTOB* Il0SICHH8TCSI pHC. 25. 

OnepaTOp npH IlOMO[UH llJTypeana noaopa'IHB80T rna.oKHii CT81lbH0:'1 aanHK /1 I I KOTOpbifi 

qepe3 npH)KBTbIR K HeMy cTanbHOii ponHK /2/ nepe.uaeT nocTynaTenbHOe .a.BH)K8HHe xapeTxe 

Mlutpocxona. Taxee ycTpo:A:cTea ·y.uo5Hbl TeM, qTo aapg.oy c nnaaHbIM nepeMemeHHeM xape

TOK ll03BOnHIOT ocymeCTBnHTb .llBH>K0HH-e xapeTKH 'oT pyxa* IT.K. Tp0HH0 cTanb no CT81IH ~e 

aenHKol: 

DHTepaTypa 

1. Nuclear Instruments, vol 2, N 2, P 154 ( 1958 ) • 

2. 3. ¢>eHbeBew H .up. nT3, No 2, CTp, 68, 1861. 

3. Y.M. AH.upeeB 11 .up. nT3, N• 3, CTp. 52, 1961. 

PyxonHCb nocTynn:na B uaaaTenbcKHA oTaen 
6 HIOnH 1863 r. 
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