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Baen eHHe 

CoapeMeHHbtli ¢HaH qecKHA aKcnepHMeRT, npoaonHMbtA c nyabtphKOBbiMH KaMepa"'H 

B flY'IK8X yCKOpHTenefi, T.p.eti,yeT JIOJIY'Ie.HHSI COT9H Tb!CSI'l H na)!(e MHilllHOHOB tPOTO

rpacpHfi, fl09TOMY K CHCT9M8M ynpaaneRHSI H KOHTpOilSI 38 pelKHMOM pa60Tbl TB!UIX 

yCT8HOBOK npencSIBilSIIOTCSI flOBb!Ill9RHbl9 Tpe60B8.BHSI C TO'IKH 3p9HHS! CT86HilbH0CTH 

H Han9)!(HOCTH HX pa60Tb! • 

.llnSI BOnoponHb!X KaMep Tpe60B8HHSI K CT86HilbHOCTH H Hane)!(HOCTH CT8HO

BSITCSI eme 6onee cephe3HbtMH Ha-aa cneuHcpHqecKHX caoAcTB )!(Hnxoro aonopona. 

KpoMe Toro, nnSI 6onblllBX aonoponHbiX KaMe p oco6oe 3 HaqeHn e npao6peTa!OT aonpo

Cbi 38Il!HTHbiX 6nOJCHpOBOK H 8B8pllfiHOJI: Cli!l'H8./IH38UHH, o6eCfl9'IHB8IOil!I!'X 6e30fl8C

HOCTb pa60Tb!. 

DpH c o anaHHH anexTpoHHOro nporpaMMHoro ycTpoll:cTaa nnSI MeTpoaoll: aonopon-

11 / 
HOJI: K8M9pbl Mbl HCXOnHilH H 3 C nenyroll!HX KOilKp9THbiX B91lH'IHH. 

1. BpeM SI UHKil8 CHHXpo<j:>a30TpOH8 - 6 ;- 9,3 ceK, 

2, .llllHT91lbHOCTb c6poca nyqKa HS MHill9Hb UOpS!nKa 0",5 MC9K, 

3. CTa6HnhHOCTh c6poca nyqxa Ha MHweRb oTHocUTenhHO HMnynhca nnSI 

cHHxpoHH38UHH cpH3H'I9CKOll: annapaTypbt ( YI¢A) - 1 t- 2%. 

4. BpeMR c6poca naanelUISI a KaMepe 20 MeeK. 

5, fln a TO HB KpHBOfi naaneHHSI - 10 MC e K. 

6. BpeMR pocTa ny3bipbKOB a aonopone no cpoTorpacpHpyeMbiX pasMepoa no

/ 5 / 
pS!nKB 1 MC9K 

3 



Oco6etiHOCTH 3llY -4 

llo Cp8BHeHI!IO C 9JieKipOHHb!~1H CIICTeMaMH ynpa BJJel!llll ny3h!pbKOBb!X IHIM9J3 

/ 2 3 4/ 
KaMep ' ' 3llY -4 HMeer cneJlyiDmHe oco6eHHOCTH: 

lloqrn ace anexrpoHHwe cxeMw awnonHeHw Ha nonynpoBOJlHHKOBWX npn6opax. 

llpHMeHeHne aneKrpo HHWX naMn orpaHn'leHo nnmb reMn cnyqa~Mn, rne nony 

npoaoAHHK OBLJe npn6opbl He Moryr cpaBHnre nbi!O npocTbiMII cp encrBaMn o6ecne•WTb 

neo6xonnMb!e napaMeipb!. 

B nen~x MaKCI!MBnb HOro ucnonh30Ba HHSl nonolKnrenbHbiX caollcra nonynpoaon -

HHKO Bb!X npH60pOB ace Ip8H31!CIOpbl HCflOJ!b3YIOTCSl B HMJIYJ!bCHb!X p9lKHM8X C 

y3KononoC IIL>IMII CB113HMH no nepeMeHH0~1Y roxy. 

Cnrnann3aun11 o pa6ore cHcTeM ynpaane11nll ¢ynxunoHanbHWMH uenllMH nocrpoe na 

no npHI!UHJIY IIHJli!Kll llllll npOXON<L{eHH~ KOM8HJlHbiX CHrHBJIOB I! nonyqef!HSl CHrHBJIOB 

o6 HcnonHennn nonaHHwx KOMaHn . 

n n H HBJlelKHOU I!HJlHK8UHH HencnpaBHOCTefi H 8BSpl!fiHWX pelKHMOB ¢yHKUH OH8 Jib-

HbiX uene!l BOAOPOAHOM KaMepbl, pa6oTS!ODlHX B HMJIYJ!bCHb!X pelKHMBX, npHMeHeHbl 

nornqeCKIIe c xeMbl nHET' II • Yffl11' II CHCieMa CBeiOBO!f H 3BYKOBOM CllrH8JIII38-

UIIH, 8BIOM8TI!qec!OI OTKJIJQq8JQilleJ1C~ nocne ycrpaHeHII~ He11Cflp8BHOCTII , 

Be~ yc r anoaxa 3 llY -4 neniiTCSl HB 6nox11 , B IWIOpb!X 38KJIIO'!eHa ¢YHKUIIOH8JibHO 

o6oco6nenna~ qacrb annaparypw , narrpiiMep: 6noK ynpaaneHn~ anexrpoMarniiTHWMH 

xnana HaMII , 6noK ynpaanen11~ IIMnynbCHbiMII naMnaMn H r.n. B CBOIO oqepenb, 6noKH 

c oneplKaT aneMeHT bl aneKipll'!ecxnx cxe M 11 Monynll . Ha MonynH BbrneceHbl naH6onee 

flOJJBep~<eHHb!e OTK838M KO M JIOHe i!T bl , 'ITO o6ecne'!IIBaeT 6b!Cipy!O IIX 38MlHY B CJ!)'

qae neo6 xonnMocrn . Onnaxo np11 cnnmKOM MenKoM npo6neHHII npiiHUIInnanbHOfi cxe -

Mbl p93KO yaenHq!IBBeTCSl 'II!CJIO p83beMHbiX COeJliiHeHHfi, qTo yMeHblliBeT HBJlelK -

HOCib annapaiypbl, 3Qip)'JlHSleT H8JI8JlKy II KOHipOllb ¢ y HKUIIOH8JihHO He 38BeprneH-

HbiX ~ qeex n cymecrae HHO ycno )!<HSleT c Sl axcnnyar auHIO annaparypb! , Monyn11 , npiiHSl 

T bie nn~ 3llY -4, npencraanll!OT co6 ol! ¢YHKUHOHBJ!bHO 3aK o HqeHHbte aneMeHi bl cxeM, 

o6ecne'!IIBB!Oll!He B03MOlKHOCTh 11x npHMeH eHHSl B pa3nl!qHbiX 6noxax . CxeMb! acex 6no-

KOB COJJeplKBT J!Orii'IBCKYIO KOM611H8Ilii!O H9CKOJ!bKIIX 113 OJliiHH8JlU8TII npHH~Tb!X JlJI~ 

annapar ypb! 3llY -4 MonyneJi, HB3BB HHb!X nnaraMH. KalKna~ nnara coeniiHSleTc~ co 

CX9MOJ{ 6nOKB C JIOMOll!b!O p83beMa . llpiiMepbl THflOB biX CXeM MOJl)'Jiefi npiiBeneHbl 

Ha pnc. 1, a o6rn11l1 BHJJ ~tonynll - Ha pnc . 2. 
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DnH o6eene"'!e HH H B03MO*HOeTH BHeeeHHH H3MeHeHHfi B e x e My ¢YHKUHOHHpo-

BBHHR eReTeM ITY3b!pbKOBOl! KBMepbl 6nOKH ynpaBIIeHHR eoenHHeHbl e eenOIIHRTeiib-

Hb!MR Op1"'8H8MR qepe3 KIIeMMHHK, rre peeTBHOBKOli rrepeMbi"'!eK H8 KOTOpOM MO*HO 

H3MeHRTb ynpaBIIR eMb!JI 06'beKT HfiH 38BOnRTb HB 6nOKR nonOfiHRTenbHb!e eHJ"'H8flbl . 

3neMeHTbl exeM, paerr oiiO>Ke HHbJ e BO B3pb!BOOnae HOM fiOMetueHRH ( OKOIIO 

KaMepbr) n HaxonHmneeR non HanpH>KeHHeM, 38KIIIO"'!eHhr a nponyaaeMhre ra3oo6pa3-

Hb!M 830TOM KO*YlUI, Bb!fiOJ!HGI!HbJe B e oOTBeTe T BRH e nel!eTBY!OlliliMH n p8BHII8MR. 

3. BpeMenHaH nnarpaMMa pa60Tbi ny3hipbKOBOll KaMgp..EJ 

Coe TOHHRe *nnKoeTR B KaMepe xapaKTepH3yeTeR KpHaoll H3MenennH naane-

HRH, KOTOpa R yK83b!B8eT H8 eTeneHb neperpeBa }!{lf,llKOeTH B K8Mepe B p83Hb!e MO

MeHTbl apeMeHH ( pne . 3). D= Toro "'IT06br B03HHKBIOIUHe anonb TpaeKTopnn 3 a

PR*eHHOll qaeTHUhi B neperpeTofi >I<MnKoeTH 38pOL\biilleBbre ny3b!pbKH napa BbrpaeTann 

ao ¢oTorpa¢npyeMoro pa3Mepa
1

He o6xonHMa neKaH HB"'IBIIbHBH eTeneHb neperpeaa. 

EenH qaeTnua nponeTena B MoMeHT, Korna aTa Ha"'!aiibHBR eTeneab neperpeaa He 

-10 
AOeTHI"'HyTa, TO 38p0Abl illlf He"'!83HYT 38 BpeMR nopHnKa 10 eeK. npn AOeT8TO"'IBOl! 

-2 
eTeneHH nepe rpeaa 3aponhrmn BbrpaeTyT a ny3hipbKH pa3MepoM 2.10 eM 3a apeMsr 

nopHAK8 MeeK. 3a 9TO BpeMH ny3b!pbKH yeneBa!OT Beniib!Tb Ha paeeTOS!HHe no-
/5/ 

pHnKa };..J, 5 M!\.1 H MOI"'YT 6b!Tb eHeeeHbl nepeMeWeHHeM *HnKOJ"'O BOnOpOL\8 

3TH o6eTOHT8IIbeTB8 H8KII8nbiB8 lOT *eeTK.He Tpe6oB8ID!R Ha e HHXpOHH38UH!O MOMeH

T8 nonanaHHR "'!BeTHU B K8Mepy e orrpenene HHOM 30HOl! KpHBOli H3M 8HeHHR naBIIeHRR 

If MOM8HTOM ¢oTOJ"'pa¢npOB8HHR. 

3nY nonyqaeT qeTb~pe BH8illHHX eH HXpOHMfiYIIhea . nepBb!H RMrrynbe rrpnxonHT 

OT yeKOpHTenH 3a 3 eeKyHUhi no e6poea qaeTnu sa MHmenh. OH 3a rryeKaeT eneTeMy 

onoaeweHHH HB"'Iana yeKopennn. BTopoil HMnynhe ( H4>A) 3anyeKaeT ¢n3n"'!eeKyiO 

annapaTypy. l1MITyiibe rrpHXOnHT OT yeKOpHTene 38 40-80 MeeK AO e6poea qaeTHU 

aa MHWeHh. On 3arryeKaeT eneTeMy, ynpaBIIH!OlliY!O MexaHH3MOM paewnpeHHR. Tpe

TH l! HMrrynbe npnxonnT OT yeKopnTenn aa 3-5 Mee K n o e6poea qaeTHU. Oa 38-

nyeKaeT eHeTeMy eTp06HpOB88He. 4-l! HMnynbe rrpnxoneT OT rrepaoll eTpo6epo

B8BHOll "'IBCTHITbi, rrponeT8!0lliell qepe3 eUHHTHnfiHUHOHHbiJ! TeneeKon, paerrono*eBHbiJ! 

y KaMepbi.3TOT enraan e 38U8p)I<KOJ! 1-2 MeeK 3BITyeKaeT eHeTeMy ITO,ll}!{lfJ"'B HM

nynbeHhiX naMrr. Bee oeTanhHbre nenonHHTenhHhre HMrrynhehr, ynpaanmomne pa6oTolt 
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Y3flOB K8Mepbl, Bb!p868Tb!B8JOTeSI <jlyHKUHOHBllbHblMH 3fleKTpOHHb!MH 6nOKBMH, KB>Kllblli 

H3 KOTOpb!X npellH83HB'leH llflSI ynpaeneHHSI eOOTBeTeTBY!OillHM Y3flOM-yeTpOl!eTBOM, 

pa6oTB!OillHM eoBMeeTHO e KBMepolf. 

Pa6o'!Hii UHKn a >KHllKOeTH MeTpoeol! eonoponaoil KaMepbt aaeeprnaeTeSI aa 

60-70 MHnnHeeKyHll! paernHpeHHe 20 MeeK, e oeTOSIHHe neperpeea 10 MeeK, IIOll>KBTHe 

40 MeeK. 

3 ¢yHKUHOHBflbH8SI exeMa 

Y npo!lleHHBSI <jlyHKUHOHanhHaSI exeMa 30Y -4 npHeeneaa aa pHe. 5, KOTOpbtl! 

ene.uyeT paeeMaTpHBBTb BMeeTe e pHe . 3 H Ta6nHuel! 1. Pa6oTa nporpaMMaoro 

yeTpoAeTea oeymeeTenSJeTeSI e nsyx pe"mMax: •PAEOTA• H •HACTPOHKA•. 

B pe>K.Hivle 1
Pa6oTa• tPYHKUHOHHpOBBHHe e HeTeMbl B03MOlKHO TOnbKO eOBMeeTHO 

e yeKopHTeneM B eooTBeTeTBHH e IIpHBeneaaoA BbtlUe BpeMeaaoii llHBrpaMMOJi. 

B pe>KHMe • HaeTpoiiKa' MO>KeT 6btTb npoHaeeneaa npoeepKa pa6oTbt aeetl 

eHeTeMbi B uenoM e qaeToToil UHKnoe OT 3 no 9 eeKyan. Mo)I(HO npoBOllHTb TBK>Ke 

He3aBHeHMbte Hellb!TBHHSI KBlKl!OrO 6noKa B OTllenbROeTH, 

CxeMa 30Y eoeTOHT H3 enenyJO!llHX OeHOBHb!X eHeTeM: 

1. CHeTeMbt HMHTaUHH UHKna ycKopHTenSI H a eyKoeoro npenynpe>KneaHH onepaTopa 

o aaqane pa6oqero UHKna. 

2. HaeTpoeqaoro reaepaTopa ( Hr). 

3. EnoKoB epeMeHahtX aanep>KeK ( EB3). 

4. YnpaeneHHH KnanaHOM paernHpeHHSI (EY-KP). 

5. YnpaeneHHSI KnanaaoM non>KaTHH ( EY -Kn). 

B. YnpaeneaHH HMnynheHbtMH naMnBMH none seTa ( EY -011). 

7. YnpaeneaHH eTepeo<jloTOKaMepaMH ( EY -CK¢). 

8. CTpo6HpoeaHHSI. • 

9. ABTOMBTH'leeKoA aanHeH HHTeHeHBROeTH e Bb!BOllOM Ha eaMonHeeu ( E311 n) . 

10. 3neKTpOHROH KOMMYTBUHH oeuHnnorpa<jlHpyeMb!X eHrHanoB ( E3K). 

1 I. CeeToeorr H aeyKoeoli eHraannaauHH aeHenpaeaoeTeA, aeapniiHbiX pe>KHMOB !' 

6nOKHpOBOK. 

12, 3neKTpOIIHT8HHS! annapaTypbt 30Y -4, 
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CncTeMa KMI'ITBUI'IH ( 1) aeo6xounMa
1 

nocKonhKY B OTCyTCTBHe H4>A npeKpamaeT 

pa6oTy MeX8HH3M paCWRpeHHH R ll0A)!(HM8 K8Mepbl 1 'ITO MO)!(eT npHBeCTR K Bb!XOAY 

ee R3 pa6oqero pe)!(RMa. CncTeMa RMHTaunn aBTOMSTR'leCKR cneunT 38 aanK'IHeM 

H4>A n a cnyqae ero ncqeaaoeeanH c nponycKOM ae 6onee onaoro unKna nouKniD

qaeT BMeCTO H4>A HMHTSUHOHHbil! reHepa Top, pa6oTaromnl! c qacToTol! cneuoBaHHH 

H4>A. nocne noHBneHHH CRHXpOHH3HPYIDlUHX HMnynbCOB H4>A CHCTeMa CHOB8 8BTOM8TH 

qecKR nonKnroqaeT 3nY K pa6oTe oT ycKopnTenH c nponycKoM ae 6onee ouaoro 

pa6oqero unKna. 

3anycKaromnl! nMnynbc qepea 6noKHpyromee ycTpoi\cTBO nouaeTcH aa 683-1 

( CM, BpeM e HHYID AR8rpaMMy pH C. 5) 1 KOTOpb!il ynpaBnHeT CHCTeMOl! HMnynbCHOrO 
171 

nHT8HHH o6MOTOK KnanaHa paCU!HpeHHH ( 4) , 

8biXOAHh!M nMnynhCOM 683-1 qepea 6noK aauep)!(KH 683-2 aanycKaeTC51 

CHCTeMa ynpaeneHHH KnanaHOM ll0A)!(BTHH 1 KOTOpaH pa6oTaeT 8HanorH'IHO CHCTeMe 

ynpaeneanH Kna naaoM pacw~c~peHKH. 

CncTeMa CTpo6npoeaHHH npeuaaaaaqeaa AnH HCKnroqeanH nO)!(HhiX aanycKOB 

nMnynbCHbiX naMn oT <j>oHOBbiX qacTRU. Oaa aanycKaeTCH HMnynbCOM 3 n ynpaenHeTcH 

6nOK8MH 38Ap)!(eK 683-5 ( HS'IBnO CTp06a) R 683-6 ( KOHeU CTpo6a) , 

CncTeMa RMnynhcHoro nouceeTa pa6oqero o6beMa epuoponaol! KaMepbi ( 6) 

ynpaBnHeTcH: nn6o qepea cxeMy cTpo6HpoeaHHH, nH6o qepea 6noK epeMeaaoi\ aa

nep~<KH 683-3 ( napaMeTpnqecKaH cnaxpoanaaunH) . Hannqne ecnbiUJeK RMnynhCHbiX 

naMn KOHTponnpyeTcH <j>oTounonaMH. 8biXOAHbie cHrHanbi <j>oTounouoB nocTynaroT 

H8 CRCTeMy H3MepeHHH 38A8p>KKR B llOA)!(Hre HMnynhCHblX naMn H 'l8p83 norH'IeCKyiD 

cxeMy ¥HnH• aKniD'ISIOT uenH cncTeM ynp aeneanH cTepeo<j>oToKaMepa Mn. CHcTeMa 

R3MepeHHH 38A8p)!(KH KOHTpOnRpyeT pa3 6poC B llOA)!(Hre HMnynhCHb!X naMn H npH 

Bb!XOAe ero 113 nonyCTI'!Mb!X npen.enOB BKn!O'l88T COOTBeTCTBYIDlUHli CBeTOBOli CHrHan. 

8 eouopoAHOl! nyabipbKOBoli KaMepe O'l8Hh BBJ!':HO 3H8Th cneuyromne xapaKTe-

pHCTHKH: 

a) OAHOBpeM8HHOCTb neperpeBa )!(J!AKOCTH no BC8MY 06beMy, 

6) aann<me AHCTOpCHli B p83Hb!X 'l8CTHX <j>OTOrpa<j>HpyeMOrO 06b8M8 K8M8pbl 1 

o6yCllOBn8HHb!X upeli<j>OM )!(HAKOro BOA0p0A8 H ApyrHMR <j>aKTOp8MH. 

no3TOMY B CHCTeMe ll0A)!(Hr8 HMnynbCHb!X naMA OCB8THT8nH, KOTOpb!li COC-

TORT H3 Tpex npoeKTopoB, oceemaromHx KS)KAbil! ceoro TpeTb KaMepbi, npeuycMoTpeHbi 

38A8plKKH (683-7 - 683 - 9) , C llOMO!UbiD 3THX aanep)!(eK MO)!(HO CABHr8Tb Bp8MH 

llOA)!(Hra naMn 1,2,3 OTHOCHTenbHO Apyr Apyra 
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o6p830MI H8 OilHOM H TOM lK9 CRnMKe MOlKJIO BHll9Tb Cll9 llhl '18CTHUhi, C!jJOTOrpaqmpo 

B8HHhi9 c pa3HbiMH aan eplKK8MH. HanH'IHe TaKoA cacTeMbi aaneplKeK TBKlKe o6nerqa

eT BLI60p H8H1IY'IIII91'0 MOM9HT8 Bp9M9HH BllYCKil 'IBCTHUhl B KaMepy. 

llnn BB3YaJihHOI'O KOHTpOllSI 38 Bp9M9HHOll nHarpaMMOl! pa6oTbl !jlyHKUHOHBnh-

HhlX Y3llOB lKHllKOBOilOpOLlHOll K8M9pbl nyCKOBbi9 H HCllOllHHT9llbHhi9 HMUynhC bl CHCT9M 

qepea nornqecKyJO . cxeMy 'YiflH' nonaJOTCSI aa nsyxnyqesoll ocuHnnorpa!jl. CneuHanbHbil! 

KOMMyTB TOp ll03BOllSI9T aa6mOil8Tb H8 3Kp8H9 OCUHllllOI'paljla 3TH HMUYllhChl OllHOBpe

M9HHO C Kpl!BOl\ H3M9H9HBSi il8Bll9HHSI B K8Mepe, llOllY 'I89MOll C UOMOIIIb!O ElMKOCTHblX 

llBT'IHKOB il8Bll9HHSI. 

llnSI f!9Up9pb!BHOI'O KOHTpOll>l, perHCTp8UHH H perynRpOBKI'I aarpy3KH K8M9pbl 

161 
ny'LKOBbiMH '18CTHU8MH rrpenyCMOTp9Hbl CHCT9Mbl il03HpOBKH H HHilHKBUHH C llOMOIIIblO 

U9K8UHb~ C'I~T'IHKOB C 8BTOM8TH'I9CKOA 38llHCb!O HX llOK838HHI! H8 CBMOllHCUe. 

BbiXOilHbie HMnynh::bt , Bbipa6aTbtBaeMbte KBlKilbtM ¢yHKUHOHanhH biM 6noKoM , 

8 T8KlK9 o6p8THbi9 HMllYllhCbt, IIOL(TB9plKilB!OtnHe HCllOllH9HHe KOMBRll, 38BOAllTCSI 

aa norHqecKne cxeMbi 'HET'. B cnyqae oTcyTCTBHSI onHoro H3 y KaaaHHhiX HMnynhcos 

cxeMa 'HET' BKITJO'IaeT cooTBeTCTBytomall cseTosoll cnraan; onaospeMeaao noraqec~ 

K8SI CX9M8 'Y!flY!' BKlll0'189T 3BYKOBOI! CHrHan, o6pamaSI BHHM8HH9 orrepaTopa R a 

Hanaqa e HeHcrrpaBHOCTH. TaKHM o6paaoM 
1
cHcTeMa 'Ylfl.11 .. !jJHKCHpyeT aanaqae 

H9HCUp8BHOCTH, a CHCT9M8 'HET' YK83biB89T U9Ilb, B KOTOpOll OH8 IlOSIBHll8Ch. Jlo

MHMO nepe'IHCll9HHblX OCHOBHblX CHCT9M !jlyHKUHOH8llhH8SI CXeMa COil9plKHT U9IIH 8Ba

pHI\HOll CHI'H8llH38UHH H 6nOKHpOBKH, CBSI38HHbl 9 C HCIIOllHHT9 llbHb!MH Op1'8H8MR yrrpaB

l!9HHSI It.aMepoA H BTOpH'IHblMH KOHTpOllhHblMH H perl'ICTpHpy!OIUHMH IIpH6opaMH, pac

llOllOlK9HHblMH s aenocpencTseaaoll 6r.H30CTH oT sonoponaoll KaMepbi . CacTeMa 6no-

KHpOBOK rrpenycMaTpHB89T 8BTOM8TH'I9CK09 OTKll10'19HH9 COOTB9TCTByJOIIIHX uerrel\ 

B cnyqae IIOHHlK9HHSI A8Bll9HHSI 830THOI'O llponyBa HHlK9 llOIIyCTHMOI'O H HCKlll0'189T 

B03MOlKHOCTb ilOCTylla K 3THM U9llRM 6e3 rrpensapHT9l!hHOI'O BX Bh!Klll0'19HRSI Ha 

nynhTe. 

Cl'lcTeMa . o6ecrreqasaeT 6l!OKHpOBKY HMrrynhca aarrycKa MexaHH3MOB pacrnHpe-

HHSI-ll0illK8THSI, nonaqy 3ByKOBOI'O R CB9TOBOI'O CHI'H8n0B B cny'!aSix: 

} ) ll0Bb!III9HHSI ll8Bl!9HHSI B KBMepe; 

Q) IIOHlllK9HHSI ABB~9HHSI B H8llYBHOM yrrnOTH9HHH; 

3) llOHHlK9HHSI il8Bll9HHSI B II9p9K8Tb!Ba!OIII9l!CSI M9M6paae; 

4) IIOHH)I{9HHSI ll8Bll9HHSI B yneplKHB810III9M 06'beM9 M9X8HH3Ma paCWHpeHHSI . 
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5) noun*eHHH aaaneunH noa nopmueM; 

6) yxyameHnH BBKJJMB B H30l!HUHH A!OBpa; 

7) yxyameHHH BBKYJMB B KOHTpOl!bHbiX 06'beMBX y!Il!OTHeHHH; 

8) OTCJTCTBHH 830THOrO npoayaa B l!l060 M H3 KO ~<YXOB. 

Ha pnc. 6 flOKB3BH o6mnil: BRA snY-4, a HB puc . 7 -OLUIH H3 6noKOB. 

3 a K ~ !0 ~ e H H e 

npHHUHli !IOCTpO e HHH aneKTpOHHhlX nporpaMMHhlX yCTpOACTB H3 o6oco6n e HHhlX 

cpyHKUHOHBl!bHblX CHCTeM, COCTOIIillH X H3 6l!O IWB H MOAyneil:, 6htl! peanH30B8H 8 

cxeMax ynpaaneHHH pa6oToli MeTpoaoli aoaopoanoli R KcenoHoaoil: nyabtpbKOBbtX 

KBMep Jl83 01151!1. 

CxeMbt noKaaann ao c TaTO'lHY!O Haae~<HOCTb, cTa6nnbHOCTb H yao6cTao a aK -

6 4 
C lillJBT B UHH !I pH o6melt H8p860TKe CBbtille IQ UHKllOB ( 6onee lQ 'IBCOB ), 

no MHeHUIO BBTOpOB, 3TH npHHURlibl MOryT 6b!Tb peKOMeHAOBBHbl AllSI !IOCTpO 

e HH SI CHCTeM ynpaaneHHSI liJ3b!pbKOBb!MH KBMepBMH. 

Mbt nonbay eMCSJ cnyqaeM BbtpaaRTb npH3HaTenbHOCTb 38 pa3pa6oTKY KOHCTpyK

UHR BHCaM6nH 3nY 11.M.rpHillHHy; 38 TBOp'leCKRli !IOUXOU !IpH H3rOTOBl!eHHH H MOH

TB JKe 6noKOB snY E.K.KypHTHRKOBy, C.J.1.Bopo6beay H Jl.A.lleoHoay ; 38 ueH Hb!e 

URCKJCCRH H none3Hbte coBeTb! A . r. 3el!bUOBH'ly, E.J.1.Jl bSJ'lKOBY R H.J.1.naanoay . 

Jl H T e p B T y p 8 

I. A.V.Belonogov, A.A.Belushkina, R.Vinaver, V.N.Vinogradov, V.V.Glago

lev, E.I.Dyachkov, A.G. Z elkiovich, N .K.Zel!ciovich, E.V.Kozubsky, 

R.M.Lebedev, M.Maly, N.M.Melnikova, A.M.Mois eev, I.S.Sa itov, 

Yu.A.Turbin, E.P.Ustenko, I.V.Chuvilo, Yu.A.Shis hov. Nuclear Ins tru

ments and Methods , 20, 114 ( 1963). 

2. M.n.Ean8HUHH, B.r.rpe6eHHHK, r.H.CenHBBHOB. nT3, 5, 60, I962. 

3. A.B.EoroMonoa, IO.A.Eyn8roa, A .T.B8CRJieHKO H np. nT3, I, 6I, 1964. 

4. B.YI.EapaHOB, p .C .illJIH!IHHKOB, nT3, 3, 1966. 

5. IO.A.AneKcanapoa, T.C.Bopouoa, B.M.rop6yuKoa, H.E.Jlenoue, IO.J.1.Heqaea 

• ny3btpbKOBbte KBMepbt' r.MOCKBB, rocaTOMH3UiiT, I963. 
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6. B.B.rnaroneB, 3 .B.Koay6cK HM, P.M.Jle6c.'leB, H.Yf.ManawKeBH'I, C.B.MyxHH, 

H.Yf.na BnOB, A.npoKeW , Yf .C.CaHTOB, Yl.H .CeMeHIQWKHH, B.4>.CHKOfl9HKO, npenpHHT 

omm, 13-3422, 1967. 

7. CHKOfl9HKO 8,4>. npenpHHT OHHY! 13-3187, 1967 r. 

PyKonHCb nocTynHna B HanaTenbCKHM oTnen 

·2 1 H!Ong 1967 rona . 
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2) 

f) 

Puc. I. npuMepbr cxeM THnoabrx Monynell: 

a) lKJlYillHil: MyJibTHBH6paTOP, HCnOJib3Y6Mblli K8K p8CillHpHT6Jib H cjlopMH

pOB8T6Jib HMJlYJibCOB, 38Jl6pJK6K H T.n.; 

6) YCHJIHT6Jib KOMMyHHK8llHOHHbiX CHrHBJIOB; 

a) TpHrrep; 

r) TpHOJlHb!il: KJIIO'f. 
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