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UenoD HacroH~en pa6oTN HBnHeTCH coa;ziaHHe ~ounneKca aneKrpoH

Hoil annaparypN, o6ecneqHBaD~ero npoBe;zieHHe coBpeweHHNX qi,1a,1qecK.11x 

8KCil8PHMeHTOB H8 yCKOPHT81lf!X aapa~eHHblX qacTHU H o6pa60TKY nony

qseuon HHqJOpMSU,!H. Pa6ors OCHOB8H8 Ha Marepusnax HCC1Ie;llOB8HHH H 

pa3p860TOK, BNilOJIH8HHNX no;n PYKOBO)lCTBOM .11 npH yqacr.11.11 8BTopa B 

Raooparop.11.11 H,llepHNx npo6neu OlilHlil aa nocne;naue IO ner. Xora paapa-

6oTKH B OCHOBHOM ON]l.11 npe;nH83HSq8HN ;zina 8KCnepHM6HTOB, npoBO)lHIWX 

HS c.11axpou.11xnorpoae Ollllil, ycxopHD~eM nporoHH ;no aHepr.11.11 680 MaB, 

OHH HsmnH. m~poxoe npHMeHeHHe HHS pn;ne ;npyrHx ycxop.11renen aspa

~eHHNX. qacrau. 

AKTYSnoHOCTb ps60TH onpe;zienaeTCH BS~OCTbD npo6ne111,1 SBTOMS

TH88UHH qJH3HqecKHX HCCJie)lOBSHHH H8 YCKOpHT6llHX. CoBpeweHHNH 8KC

nepHM6HT Tpe6yer Bee 6onee roqHoro onpe;neneHHH napawerpoB per.11-

CTp.11pyeJWx qsCTHU, T.e. ynyqweHHH npocTpSHCTBBHHOro, BpeueHHOro 

.11 aHepreTHqecxoro paapeweHHH annapaTypH, yBenuqeHHH q.11cna o;nno

Bpeweaao .11awepae»Nx BenHqHH .11 cxopocTH o6pae5oTKH nonyqsewux ;zisa

Hux. ~na pemeHHH T8KOH 88,l\SqH Heo6XO)l.11MO wupoxoe HCil01!b30B8HH8 

nocne;nHHX ;llOCTHll6HHH B o6naCTH 81!6KTPOHHKH .11 BUqHC1!.11T611bHOH Tex

HHKH. C U81lbD ONCTpenwen pe8mt88UHH 8THX ,l\OCTHJt8HHH 8HaqHT61!bH8fl 

qacTo aneKTPOHHOH snnaparypu, xax npaBHno, -003,llaeTca Henocpe;zicT

BBHHO B .11ccne,l\OB8T61!bCKHX ~.11a.11qeCKHX na6oparopHHX. 

HayqHaH HOBH8H8 pae50TN 38K]l~q88TCH B OOOCHOB8HHH, paapa6oT

K6 H coa;ziaHHH cneuHsnbHOro KOMil1!8KC8 aneKTpOHHOH annaparypN, 

npe;ziaaaaaqeHHOro ;zi:nn 8BTOM8TH38UHH axcnepHM8HT81!bHHX HCC1!6;llOB8-

HHll, npOBO)lHMHX H8 CHHXpOU,!K110TpOH6 OHHH H ;npyrHX YCKOPHT611HX 

H;ziepHNX qacTHU. C03;ll8HHUll KOMnnexc annaparypN pewseT HS COBpeweH

HOM ypoBHe cne;ziy~~He as;naqH: 
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- norHqeCKHU OT6op H aHanns HHqJOpMBUHH, 

- cneKTpoueTpnqecKnii aHanns HHqiopMau1rn, 

- 06M6H HHqiopuauuen MelK,lly perHCTPHPYIOIJleil annapaTypoii H SBM, 

- tta6nI0,!16HH6 H sanHCb HHqJOp148UIUl, 

- HaKonneHHe n oeipa6oTKa HHqiopuaum1. 

IlpH paapa60TKe KOMnneKca Hero qacTeli aBTOpOM ,!IHCcepTaUHH 

C>bln BHeCeH PH.II HOBblX npe,11nollteHHH, KaCaIOUlHXCH npHHUHilOB C03,llaHHH 

KOMnneKca, CilOCOC>OB peracTpauHH HHqiopuaunn, CTPYKTYPbl aneKTpOHHblX 

cxe1.1 H anropHTMOB pa60Tbl ycTpOHCTB. HOBH3Ha Tpex npe.ztnoJB:eHHH sa

UlHUleHa aBTOPCKHMH CBH,lleTenbCTBaMn. 

IlpaKTHqecKaH ueHHOCTb C03,llaHHOro KOMnneKC8 aneKTPOHHOH anna

paTypbl COCTOHT B TOM,qTo OH OTKpbln npHHUHilH8nbHO HOBble B03MOJK

HOCTH B IlOCTaHOBKe 3KcnepHM6HTOB Ha CHHXPOUHKnOTPOHe ll CTan H60T~-

6Mneuo.l! qacTblO OCHOBHOro 06opy,110B8HHH Ja6opaTOPHH H.!16PHblX npo6neu. 

B HaCTOHUl66 BpeMH np8KTHqecKH BCe 3KcnepHMeHTbl, npOBO,llHlWe qJH3H

KaMH ~a6opaTOPHH Ha CHHXPOUHKnOTpoHe n ,11pyrHX YCKOpHTenHx, Bblnon

HHIOTCH C HCilOnb30BaHHeM TO.II nnn HHOH annapaTypbl, BXO,!IHIJleii B coc

TaB KounneKca. AnnapaTypa KounneKca ycnewHo Bbl,11epJ1tana MHoroneTHHe 

HCilblTaHHH ll fl03BOnHna Ha BblCOKOM YPOBHe BblOOnHHTb 6on1>moe qlfcno 

cno:11mef,lwnx HCcne.ztoBaHHii K8K no qJH3HK6 aneMeHT8pHblX qaCTHU, T8K H 

no Wll3HKe aTOMHOro H,11pa, B pesynbTaTe KOTOpblX nonyqeHbl HOBbl6 ,!18H

HNe O qiyH,!18MeHTan1>HblX CBOHCTB8X M8TepHH. 

Paapa6oTaHHble 6nOKH B CT8H,llapTe KAMAK o6ecneqeHbl He06XO,!IH

MO.I! ,!IOKYM6HTauHe.l!, Ha OCHOBe KOTOpoii opraHH30BaHO HX cepH.l!Hoe H3-

roToBneHH6 B OnblTHOM npoHaBo,11cTBe OI.1HI.1; Ha I HHBapa !979 ro.zta 6wxo 

Bb1Ilyill6HO 6onee I 000 6nOKOB 70 HaHM6HOBaHHH. 3TH 6nOKH Hcnon1,ay

lOTCH He TOnbKO B Ja6opaTOpHH H,llepHblX npo6neM, HO n B .ztpyrHx na6o

P8TOpHHX OHHI.1, B PH.lie HIICTHTYTOB CCCP, a T8Kllte B HHCTHTyTax .ztpy

rnx CTpaH-yqacTHHU OLIBI.1 crnP, HPE, qccP). 
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AHCC6pT8UHH COCTOHT ll3 7 rnaB. Otta C0,!16plltllT 275 CTp8HHU, B 

TOM qncne 17 Ta6nnu n 83 pncyHKa. CnncoK nnTepaTypu eKn10qaeT . 
214 H8HM6HOB8Hllll. 0CHOBH06 CO,ll6pl!t8HHe ,llHCC6pT8UHH ouy6nHKOB8HO 

B pa60Ta/1- 74/. 3TH par;oTbl ,il,OKB8,llblB8BHCb Ha M6iMYU8pO,llHhlX H BCe

COl03HhlX KOHqJ6p6Hl.\HHX H CHMil03HyMax, ony<.inHKOB8Hbl B 6101rneTeHe H30-

6peTem,iti, Hayqllblx lKYPH8B8JC H C006](ellHHX OiiliHI. 

B nepBOH rnaBe ,!IHCCepTaUIUI odcyJKJ{8IOTCfl OC!IOB!IL16 npooner..m 8B

TOM8TH38UHH 3KCnepHMeHTOB H8 yCKOPHT6BRX aapH~eHHhlX qacTHU. Ilpo

Be,lleHne COBpeMeHHOro qinanqecKoro 3KCnepnMeHT8 HeMblCBHMO 6e3 lliHpo

KOro ncnon1>aOB8HllH paa11ooopaaH0~1 aneKTpoHuoil annapaTypbl. Y,11e nr,H1i1il 

Bee aToil annapaTypu B o6UleM 061,eue a1tcnepn1.1eHTanr,Horo ooopy,110Ba

HllH llOCTOflHHO Il0Bbl:II8eTCR, a ee xapaKT6JJHCTHKH .!30 Ml!OrOM onpe,l(OBH

IDT B03MO~HOCTll 3KCil6PHM0HT8. Ba~HOtt ocooeHHOCTbID aneKTPOHHKH RB

nHeTCR qpesB11qaHHO 6blCTp06 ee pa3BHTlle.·sa nocJie.l{HHe ,!IB8 J{6CRTH

JieTHH CM6HHBOCb TPH IlOKOnemm aJieKTPOHH0.11 annapaTypu,n Kar.t,1\00 ll3 

HHX OTKPblBano HOBble B03MO~HOCTH .l{nfl 3KCnepHM6HTOB. 0,!1HOBp6M6HHO 

M6HRHHCb BarnH,llbl H8 CTPYKTYPY annapaTypbl H M6TO,llbl ee C03,1{8HHR. 

B8lllliblM 3T8IlOM HBHnacb CT8H,!18pTH38UHH aneK~POHHOll annapaTyphl ,llnfl 

qinanqeCKHX llCCBe,l{OBaHHH, B OCHOBY KOTOpoil 6un nono~eH MOJ{ynbHblH 

OpHHUHll. 

nna IlOCT8HOBKll 3KCnepnMeHT8 C IlOMO~bID aneKTpOHHO~ MeTO,l(HKll 

HM68TCR illHPOKllH Ha6op .zt6T6KTOPOB fl.1{6PHhlX qacTnu: CUHIITHnnHUHOH

Hbl6, qepeHKOBCKH8 H nonynpOBO,!IHHKOBble ,lleTeKTOPhl, HCKpOBble, ll£0-

nopuHoHaJibHhl6 H J{pe.l!~OBble K8M6pbl ll AP• Ottn Il03BOnHIOT onpe,!16JiliTb 

HOHB38UHOHH!le OOT6pll (nonHble HBH YA8nl>Hb16), KOOp.l{HH8Tbl MeCT8 npo

neTa H MOMeHT npoxo~,lleHHH qacTHUhl qepea ,!16TeKTOp. 3H8fl 3TH napa

MeTpbl H ycnoBHH 3KCnepnMeHT8, MOmHO BblqncnHTb OCHOBHble xapaKTe

PHCTHKH qaCTHU H BOCCT8HOBHTb qinsnqecKyIO KapTHHY HX B38HMO,lletl

CTBHR. PaannqHue ,!18T6KTOpbl Tpe6yIDT cneuuqinqecKon aneKTPOIIHOH an-
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napaTypu. OHa ~OJllKH8 o6ecneqlll!aTL BUCOKYID awcpeKTHBHOCTL perHCT

pau1111 IlOCTYilBHll!IHX COdl:lTHil, 8 B KalK~OM 118 HHX O~HOBpeMeHHO perHCT

pHpOBBTL PflA napaMeTpOB qaCTHU 11 np11 8TOM coxpaHRTL nonyqaeuyID OT 

A8T8KTOPOB TOqHoCTL 118MepeHHR TOH 11llil 11HOil Ben11q11Hl:l. Buoop 118Me

pR8Ml:lX napaMeTpOB onpeAeJIReTCfl ueJILH) npOBOAHMOro 8KCnepHM6HTa, a 

TaKxe 11X 11HWoPMaTl1BHOCTLH) B 88BHCHMOCTl1 OT 06JiaCTl1 8Hepr11H. 

IIonyqaeMaR OT ~eTeKTOpOB 11uwapuau11H pa8~6Jifl8TCfl Ha nor11qe

CKYID H cneKTPOMeTp11qecKyID • .l!Jifl nonyqeHHR nor11qecKott l1H~OpMart1111 

TpedyeTCR onpeAeJIMTL TOJibKO Han11q11e 11Jll1 OTCYTCTBHe CHrHana Ha Bl:l

xo~ax ~eTeKTOpOB, 8 ~JIR nonyqeHMR cneKTPOM6Tp11qeCKOil 11HcpOpM8Ul111 

H806XO~l1MO 118Mepl1Tb aMllllHTYAY l1Mnyn1ca, nocTynaIDII1ero OT A8T8KTO

pa, HJil1 HHTepBaJI BpeMeHl1 MelK~Y ABYMR 11MilYJILCaMH. ,l!aneKo He BCR 

nocTynaIDl!lafl HHcpOpM8UHR npe~CT8BJIR6T 11HTepec AJifl npOBO~l1MOro 8KC

nep11MeHTa. IloaToMy 6on1moe 8Haqea11e HMeeT opratt118art11H 6ucTporo 

npe~apHT8JioHOro OT6opa 113yqaeMUX COdl:lTHll 118 BCBil COBOKYilHOCTH 

nocTynaIDl!IHX, qTO Il08BOJIH8T 8Haq11TeJibHO yMeHbm~Tb 6MKOCTL TpedyID

l!IHXCR HaKOilHT8JioHUX ycTpoilCTB. 0606l!l8HHafl dJIOK-CXeMa per11cTpau11H, 

HaKonneHl1fl 11 06paOOTKl1 H~cpopM8UH11 B qlH811qecKoM 8KCnepl1M6HT8 np11-

B6Aetta'Ha p11c. Ia, a HBOdXOAHMaR Allfl 8TOro 8JieKTPOHHafl annapaTy

pa - Ha PHC,16,QqeBHAHO, qTo B OT~enLHl:lX 8KCnepl1M6HTaX H8KOTopue 

yanu uoryT OTCYTCTBOBaTo, a 11X KOMilOHOBK8 H6CKOJioKO OTJIHqaTbCH. 

Ha Cl1HXPOUHKllOTpoHe OMHM, yCKOpflIDl!leM IlPOTOHU AO 8Hepr1111 

680 MaB np11 TOKe BHyTpeHHero nyqKa ~o 3,5 MKA, 11M68TCfl 17 Bl:lBe

AeHHUX nyqKoB, Ha KOTOPUX ycTaHOBll8H8 8KCnepl1M8HT8llLHafl annapa

Typa. 0AHOBpeueHHO MOlK6T HCilOJio80HaTLCfl H8CKOJibKO nyqKOB, a Ha 

KalKAOM 118 HHX HaA0AHTCH HeCKOJibKO ycTaHOBOK. CneuHcpHKa q>H3HqecKHX 

HCCJie~oBaHHil Ha Cl1HXPOUHK110Tpoue, a HM8Hll0 - lllRPOKHil cppOH? 3KCile

pl1M8HTOB Kan no cpl18Hi<e 8JI6.M8HTapHUX qaCTHI.I,, T8K 11 no iJIM311K6 

aTOMHOro RAPa, T.e. no q>H3HK8 H BUCOKHX, H HH3KHX 8Hepr11n, 
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onpe,l{eJil1Jl8 11rnpo1rnil l{l18Il830H He06XO,l{l'IIJOH 3JI8KTPOHH011 annapaTyp11. 

B OCHOBY ee paapa60TKH 011JIH Il0JIOJK8H!,J HODl1e npHHUHill1, OCHOB8Hllhle 

Ha CT8H,1!8pTl138UHH BCeil annapaTyp11 11 llillpOKOM llCilOJlb30D8Hl111 cpe.ztCTB 

Bl1qllCJillT8JlbHOil T8XHl1Kll, 

Ilpn OCH8.lll81Ull1 npoBO,llll!illX HCCJ18,ll0Ba!Illll BCTaeT BOnpoc: CJle,lly

eT Jill ,llJIH K8JK,l'.!Oro 3KCnepl1M8HT8 Bl1,1!8JlflTb llH,l'.lllBll.ztY8JlbHYID annapaTypy 

Ha BCe Bp8Mfl ero npOB8A8Hl1fl 11Jlll JKe 3T8 annapaTypa MOJK8T 611Tb 06-

11teil ,l'.!Jlfl Pfl.li8 3KCneplU.!8HTOB 11 llCilOllb30B8TbCfl B K8lK,liOM 113 Hl1X TOJib

KO BO BpeMH COOTB8TCTBYID11teil 3KCil03l1Ul1.ll, 0611trno Ilp11Hl1M88TCfl KOMil

POMl1CCHOe pemen11e, np11 KOTOPOM qaCTb annapaTyp11, Henocpe.ztCTB8HHO 

CBfl38HH8fl C ,1!8T6KTOp8Mll l13l!yqeHllfl, HBllfl8TCH l1H,l'.ll1Bl1.ztY8llbHOil, 8 .ztpy

raH qaCTb, CBH38HH8H C o6pa60TKOH llH~OPMal!Hl1,- 0011tell, MeCTO ID!Hl1l1 

p83,1!6118 38Bl1Cl1T OT KOJ111qeCTB8 11 CJIOllCHOCTll 0,l'.lHOBpeM6HHO npoBO,lillMl1X 

3KCneplil48HTOB, 8 T8Kl!C6 OT 3KOHOMl1qecKl1X B03MOllCHOCTeil KOHKpeTHOH 

Jia6opaTop1111. H8Ml1 611110 npl1HHTO pemeHHe ,li6JI8Tb_ llH,lillBll.liY8JibHOil BCID 

annapaTypy oT6opa co611T11il n npocTyro annapaTypy aHannaa .ztaHH11x, a 

0611teil - CJIOMHYID 8H8Jll1311PYIDIItYID annapaTypy 11 annapaTypy H8KOilll6Hl1fl 

11 06pa6oTKl1 HH~OpM8Ullll, Cne,liyeT OTM6Tl1Tb, qTo B CBH311 C P83Bl1Tl18M 

CT8HA8PTl138Ul111 11 YA8lli6Bll6Hl16M C03,1{8B86Mh!X ycTpOilCTB Bee 60Jiblli8H . 
qaCTb annapaTyp11 nepe,li86TCfl B HH,liHBH.liY8JlbHOe IlOJib30B8HHe. 

B IlOCJl6,1!Hlle r0,1!11 60l!blli8fl qaCTb annapaTyp11 H8Ml1 H3rOTOBllfl6TCH 

B M6llC.ztYH8pO.ztHOM CT8H,1!8pTe KAMAK/2/, Ilpll BH6AP6Hl111 HOBoro CT8H.ztap

Ta BCer,n,a B03Hl1KaeT BOnpoc,- ,llOJiil:eH Jlll OH 3aMeH11Tb CTap1,1e llJlll dy,lleT 

npO.ztOJIJKHT6llbH06 BP6MH cy11teCTBOB8Tb napanneJibHO C Hl1MH. B A8HHOM 

cnyqae 0,l'.lH03H8qHoro OTB6T8 H6T, 3TO 38Bl1CHT OT KOHKP6THl1X ycno

Bl1V., HM8ID1Itl1XCH B laOopaTopn11. H8Ml1 611no IlPHHHTO pemeHHe l13rOTOB

JlHTb B CT8H,1!8pTe KAMAK TOllbKO Oll0Kl1, l1M6IDIItl16 Bl1X0,1!.H8 M8rHCTP8llb, 

8 0CT8l!bHl16, He HY~A8IDIItl16Cfl Il CBH3l1 C 3BM, npO,llOJll!Ca.Tb ,1{8JiaTL 

B npeJKH6M CT8H,1!8pTe 11BHWHH 11
, 0.ztH8KO H8,1!0 IU,16Tb B Bll.l!Y, tJTO rpaHH-
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Ubl npl1M6U6Hl1H 3B~ B ~11311qecKOM aKcnepllM8HTe IlOCTOHUHO pDCllillpHIDT

ca, ll ITO.I( ee ynpaBJJ8Hlle nepeBO,llHTCSl BCe IIOBl1e Tl1Ill1 3Jl8KTPOHHOZI 

annapaTyp11. 

C yqeTOM noxpeeiHOCTell 3KCnepllM8HTOB pa3JJl14HOtl CJJOliCHOCTH H ,ll;JIH 

ocinerqen11fl nepeXO,l\8 ua HOBUil CT8ll,ll8pT, H8Ml1 Obi/HI C03.l(8HU Ol!OKH C 

p83110il CTeneHb!O 38Bl1Cl1MOCTl1 OT 3BM. llepB8fl rpynna Ol!OKOJ; npe;ziua

suaqaeTCfl TOJILKO ;llllfl nepe.z11;1q1,1. M8CCllBOB ,1!8HHblX B 8BM Hllll ,llpyr11e 

ycTpOHCTB8; yCT8HOBK8 BCex napaMeTpOB B HllX npOl13B_O,l\11TCfl llIJY'!IIYJO 

C TIOMO!ilLIO nepeKnroqaTenei-1; H8 nepe,llHJOID Il8H8llb Bb1BO,l\11TCH 11l!,ll.11K8U.llfl 

COCTOflHllfl 6JIOl(8. oTOpaH rpynna HM68T .zlllYXCTOPOlll!JOID CiJfl3L C 8Bl11; 

YCT8HOBK8 napaMeTpOB M0ff.8T npoH3BO,lll1TbCH K8K nepeKll~'!8T8llflMl1,,TaK 

H no KOM8H.l\8M oT 8Btv1; HMeeTcH l!Hllib qacT11qHaH HHAHIWUHH cocToHHHH, 

TpeTbfl rpynna ynp8B/Ifl8TCfl .l1 KOHTpom1pye_TCH TOllbKO O_T 813isl, B CT8ll

,ll8pTe npe.ztyCMOTP8Hl1 pa3JI1,!qHble B8Pl18l!Tll nepe.ztaq11 M8CCllBOB ,ll8HllllX, 

HaMH B116pau11 ,liB8 113 H11X, KOTop11e ooecneqUB8IDT BC6 _110Tpe6HOCTll 3KC

nepHM6HT8: pelltHM IlOCJ16,l{OB8TeJII,HOro CK8Hl1P0~8Hl1fl a.ztpecoB B ~pei1Te -: 

- ACA l1 p6lltl1M MHOrOKP8THOro· OOp8~8Hl1fl TIO O,l'.lHOMy 8,l{pecy npu Hel13-

B6CTHl1X aapattee MOM6HTe rOTOBHOCTH Cil!OK8 l1 q11cne TpetiyeMl1X o0pa

lll6Hl1il - ULS , ,llJIH odnerqeHHH CBH3ll C M8lll1J.111 3BM BO BC6X Cil!OK8X 

np11 qTeH11l1 H 38lll1Cl1 llCilOJIL3YJOTCH I6-pa3pfl,1!Hl16 Cl!OB8, 

BTopaH rnaBa IlOCBflllt6H8 0Ill1C8Hl1ID paapa60T8HHblX ycTpoi1CTB 110-

r11qecKoro oTCiopa H aua1111aa HHWOPMau1111. PaccM0TpeH11 xpe60BaH11H, 

npe,l{~flBl!fleMl16 I( l1M8IDlllHM p83/Il1qttoe H83HaqeHl16 YCTPOHCTB8M SToro 

KJI8CC8. Ilpl1BO,llflTCfl xapaKTepHCTHKH H CX8Ml1 C03,1!8Hlll1X H8M.ll 16 TllilOB 

ycTpOilCTB, npe,1!H83HaqeHHblX ,/{/IR cqeTa HMilY/IbCOB, KOTOp11e noJiyq1,11111 

11111p0Koe pacnpOCTp81i8HHe B qlll3HqeCKl1X 11CCll8,llOBBH>lflX, K HVJM OTHOCHT

Cfl YHl1BepC8JlbHbl6 cqeTq!1l(l1, cqeT'!l11(1,! C npe;llB8P>lT8/IbHOil yCT8l!OBKOH 

Tpe6yeMOil 3KCll03HU.11ll, C'!eTqllKH-H3MepllT8lll1 BpeMeHII, 3/I8KTpO!!Iibl8 

qacbl 11 T,,ll,/3-s/. YcTpOi1CTB8, npel{H831i8qeuu11e ,l\/IH MOHHTOpHUX H3-

7 



Mepem,iii, HMeIOT M8KCHM8JibHYIO CKOpOCTb C'leTa ,llO ISO uru H 6MKOCTb ,llO 

1012 HMilYJibCOB. 0CT8JibHhJe OOJI8,ZJ,8iOT CKOpOCTblO C'leTa ,Zl,0 25 l~ru ll ~M

KO CTblO 6 • 10
4 -t4 • 109 llMllYJibCOB. l:iOJiblllllllCTBO ycTpoiiCTB pa spa DOT8HO B 

CT8ll,ll8pTe KAMAK no opllI'll118JibHhlM CX6M81.I IICXO,llfl U3 Tpe60B8Hlli1 KOH

Kpe THIJX :rncnep11MeHTOll, H8IlpHMep, C'l6T'll1Kll C ,Zl,6CflTll'lHOti llll,llllK8Ulleti, 

Cl161i,118Jll,HL!e CtJeT'lllKl1 ,Zl,/lfl 113MepeHllH BpeMeHH.blX llHTepB8JIOD U .n.p. 

Ha ycTpoLiCTB, npe,ZJ,H83H8'leHH.blX ,llJIH OTdopa l1HqJOpM8Ullll.IlO BpeMeH~ 

IlOCTYilJieHl1fl, oopa~aeTCfl BllllM8Hl10 HS KO~MYTSTOP.bl JIOI'H'leCKHX CllrHaJIOB. 

llaMu cos,Z1,aHLI 3 Tllna Ta1mx •KOMMyTaropon/5 •6 ,II/, sa,lla'leii KOTop1,1x HB

nHeTcn oopa30B8Illle pa 3/lll'lHLIX KOMUHH8Ul1ii M8lK,llY BXO,llHLIMll ll B.blXO,llHLIMll 

m.mynbC8MH, 11anpHMep, nponyCK8Hl1e BXO,lll!.blX llMilYllbCOB Ha onpe.n.eneHHLJe 

BLIXO;L!LI, Il0,l{8'l8 118 e11llHCT1iOllll.bli1 BhIXO,ll 0,llHOro ll3 BXO,Zl,l!h!X CllrHaJIOB, ne

pe,ll8'l8 e,WHCTBeHHOro BXO,ZJ,HOro CllrHfi/18 Ha O,Zl,11H ll3 BhlXO,llOB 11 T.,ll. Tpe

dyeMue KOMd1111am1u npOXOlK,ll8HllH curHaJJOB Moryr ycraHallJIUBaTLCH KaK 

KOMaH,llOH or 3BM, TaK u npyquy10.0JucunaercH TaKJKe ycrponcrno )VIH sa

.lleplKKH 11or11qecnoro curttana Ha BpeMH or O .n.o 63 He c 111aroM U,5 HC 

/S,II/. IlpUBO,llHTCH xap8KT6pl1CTHKl1 4 BXO,ZJ,llhlX penicTpOB ro,ZJ,OCKOilll'le

CKHX CHCTOM, "npe,ZJ,H83H8'leHHUX ,ll/JH iIOr11qecKoro 8H8iIH3a/4 , 6 ,12/. OHU: 

IlpllHHJ48IOT llHl!JOPM8UHIO Henocpe,ZJ,CTBOHHO C p83iill'lllhlX ,ZJ,eTeKTOpOB llJill JKe 

nocne ee npeoopasOB8Hllfl. IlplleM llliqJOpM8!.(llll IlpOH3BO,Zl,llTCfl TO/lbKO npu 

118iill'lllll ynp8B/llil01llero llMllYJibca. 

.i.lnfl CiOJiee 3{jlipeKTl1DHOro llCilOiib30B8Hllfl M8iililX mm ll COKP81ll0Hllfl 

BpeMeHH OOMeHa llHqJOpM8UllOll C HllM11 CJie,ZJ,yeT nepe,ll8B8Tb IlOCTynaIO!llll6 

,Zl,8HHLIC B Bll,lle npe,Z1,B8pl1TO/JLHP H8K8IlJil1B80MhlX M8CCHBOB. C 3TOH UOJibIO 

61,11111 paspadOT8Hli! TPH dyqiepHlilX H8KOlll1TeJIH ,l{8HHLIX 118 64. 256 11 1024 

16-paspH,ZJ,HlilX CiIOBa/7,8/. 0HH MoryT padOT8Tb B pelKl1M8X np11eMa ,Zl,8H

HUX OT BHOIIIHero YCTpoilCTna 11 nepe.n.aq11 11X B Mar11cTp8Jib. Ilpe,llyCMOT-
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peHa BOSMOllHOCTb nooqepe.n.Hoil padoTU .l!BYX H8KOilHTeJiett C O,llHl1M HC

TO'lHHKOII HHqiop11arun1. IlpH ,lTOll, ecm1, nepe,naqa ,lt8HHllX B 11ar11cTp81Ib 

ocy~eCTB1IH6TCH'aa donee KOPOTK08 BP8MH, qeu aanOJIH8HH8 Il81lHTH B 

pelltHlle npHewa, TO CHCTOM8 6y,neT pa60T8Tb npaKTH'l6CKH 6ea norepH 

nocTyn8Dllll1X ,lt8llHUX. 

B !adopaTOPHH mHpOKO HCilOJlbSyDTCH llHOrOK8H8JlbHU8 8H8JIH88TO

pu p88JlH'lH!iX THilOB. HaKonneHHYD B HHX HH~OpM8UHD H606XO,llHMO nepe

,lt8B8Tb B SBM ,ll1IH o6pa60TKH. C ue110IO 8BTOl48TH88111111 SToro npouecca 

6UJIO paapa60T8ll0 ycrpottCTBO npaeua HH4)0pll8UHH C MHOrOK8H8JlbHHX 

8H8JlH88TOPOB/I3/_ YcrpOHCTBO npHrO)tHO )tJlH CBHSH C 8H8Jm88TOp81U1 

paaJIHQHllX THilOB, H8Cll0Tp~ H8 TO, QTO OHH Hll8DT p88JlH'lIDI B opraHH

aauHH BHBO,ll8 H8KOilJ18HHOA HH\l(>pll8~11H. IlO,ltKJID'l8Hlle ycrpol!CTB8 K 

8H8JIH88TOPY ~pOHSBO,llHTCH qepea BUX:O.zt.bl, npe.ztH88H8'l8HHUe ,llJIH CBHSH . , 

c UHIDponeqaroD HJIH nepqioparopou. HHqiopuauaa c ycTpottcrna nocryna-

er B 8BM qepea KOHTpOJIJiep. Ilepe,naqa OCYIIt8CTB1IH8TCH B pelltHMe ULS • 

CneUH8JibHHe ycrpoi1CTB8 npHewa H 8H8illl88 11H4)0pM8UHH 6UJIH coa

,Zl,8H.bl .lt1IH MHOronpOBOJlO'lHUX K8Mep. Ilocne,noB8T8JlbHO paapa60T8HH ycr

pol!CTB8 3 THilOB/14-ra;_ BH8'l8Jle OHH 11CllOJlb80B8JIHCb ,llJIH C'lHTHB~HHH 

11H4)0PM8~11H C 148TPHU qieppHTOBUX KOJI6U HCKpOBHX K8Mep. 3a.n.aqel! ycT

pol!CTB8 HBJIH8TCH IlOCJ16,llOB8T6JlbHUl! onpoc Bcex qieppHTOBUX KOJI8U B 

M8Tp1111ax .ltJifl H8XOllt,ll8Hl1H TeX HS Hl1X, KOTOphle 6HJIH nepe11arHH'l6H.bl 

TOKOM, npowe,nlllHM qepea COOTBOTCTBYD~YD npoBOJlO'lKY, 11 nepe,naq11 HX 

Houepa B SBM. YcTpOl!CTB8 llOryT padOT8Tb C K8M8p8MH, co,neplK81lll1Mll 

,llO 32.000 npOBOJIO'leK. Od~ee BpeMH CQl1TUB8Hl1H
0

H nepe,llaqH 11HqJOpMa

UllH B 8BM He orp8Hl1'lHB86T CKOpOCTH padOT.bl KaMep. Bnocne,ZJ,CTBHl1 no

,ll06HHe ycTpOl!CTB8 CT81IH npHUOHHTbCfl ll ,llJlH C'll1TUB8Hl1H llH4)0pM8U11H 

C 88IlOW!H8IO~HX 3JI8MOHTOB, YCT8H8BJIHB881lUX ua BUXO.zte nponop11110-

H8JlbHUX K8llep. B 3TOM cnyqae HH4)0pM8UHH B 8BM nepe,llaeTCH qepea 

dy~epHoe H8KOil11TOJlbHOe ycrpoilCTBO. 
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B ±peTLen rnaBe paccwaTpHB8IOTCH C08,ll8HHUe ycTpOHCTB8 cneKT

poMeTpu1rncKoro aHanuaa HHqxipMa1.urn. 06cyJK,lla10TCH TpedoBaHuH, npe,ll'.b-
_,_ 

HBRHe1me K T8KHM YCTpOHCTB8M B paanu1umx qiuauqecKUX 3KCnepuMeHT8X. 

PaCCMOTpeHue H81ll1H86TCH C KOMMYT8TOpOB aaanorOBUX curHanoB, KOTO

pue Heo6xO,llHMU B Tex cnyqaax, KOr,lla ycTpollcTBa .ll»H aHanuaa aunnu

TY.ll HMnynLCOB ,ll6H8IOTCH o6mlll4u ,llHH MHorux cneKTPOMeTpll'leCKHX TP8K

TOJ3. Euno C03,ll8HO 3 T8KHX KOMMyTaTopa/7 , 8 •19/. 0,llUH H3 HUX npe,ll

H83Haqe~ ,llRH KOMMYTHPOJ38HHH TOKOB B ,l!Hanaaoue 0-100 MKA, ~pyroii -

,llHH KOMMYTHPOB8HHH Hanpa~eHHH B ,llHanaaoHe o±.6 B H TpeTUH - ,llRH 

KOW4YTHPOB8HHH H8IlpHJKeHHil B ,llH8Il880He 0±127 B H TOKOB - B ,llHana-

80He 0±10 MA. Bee KOMMYT8Topu HMefOT no 32 K8Hana. KOMMYTRPOB8Hlle 

MOllteT ocymeCTBRHTLCH 1(81( KOM8H,ll8MH OT 3BM, T8K H BpyqHylO. 

Aanee OilUCUB8IOTCH C03,ll8HHUe ycTpOilCTBa aunnuTy,llHOro attanu

aa/7,s,64/. Eunu BU6p8HU 2 Knacca 8MilHHTY.llHUX cneKTpOMeTpuqeCKHX 

Tp8KTOB C npeoopaaoBaTenHMH 8MilHHTY,ll8-KO,ll Ha 256 H 4096 K8H8HOB. 

JlepBUH il8 .HHX ,llOCT8T01UiO npocT H npe,llH88HaqeH, B OCHOBHOM, ,llRH 

1rnor0Mepuoro 8Hanuaa co Cl\HIITHHHHUHOHHUMH ,lleTeKTOp8MU. BTopoil lite 

HMeeT 8Haq11TenLHO 6onee CHOlKHOe YCTpoilCTBO H ucnonLayeTCH ,llnH 

npeUH8HOHHUX H8Mepeuun C nonynpOBO,llHHKOBUMU ,lleTeKTOpaMu. B 6no

Ke KAMAK MHHHM8HLHOH wupuuu paauemaeTCH ,llO 8 npeodp880B8Tenen 

Ha 256 K8HanoB co BC8MU 06CHYlJtHB810ll!HMH HX ycTpOtiCTB8MH unu l npe

o6p880B8T8RL Ha 4096-8192 K8Hana. 

BpeMeHHOil 8H8HH8 ucnonLayeTCH B 3KcnepUM8HT8X npu uauepeHH

HX CKOpOCTH ,l!Bllllt8HUH qacTHU HHU HX BpeMeHU lKHSHH. B COOTB8TCTBHH 

C HM810ll!HMHCH TpeOOB8HHHMH BU6paHU ,llB8 THna BP8M8HHUX TP8KTOB -

Ha 256 H 4096 K8H8HOB/5 , 64/. B PH.lie 8KCnepHM8HTOB npuMeHHIOTCH 

npeo6paaoBaTenu BpeMeHHUX HHTepBanoB Henocpe,llCTB811HO B l\HqJpOBOil 

KO,ll, KOTOpue OCIIOJJ8HU 118 cqeTe m.inynLCOB OT reHepaTopa C IlOMOll!LIO 

onHC8HHUX BUWe cqeTqUKOB. PaapeilleHue no BpeMeHH (wHpHH8 K8Hana) 
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38BHCHT OT HX M8KCHM8nLHOil CKOpOC TH c11eT8 H onp8A8JIH6TCH 118CTOTOil 

reHepaTopa, COCT8BHH!Oll!eil 20-100 Mru. Ilpu H800XO,llHMOCTH HMeTL MeHL

WYD WHPHHY K8H8na HCnonLSYIOTCH ycTpOHCTBa, OCHOB8HHUe HS NeTO,lle 

BpeMH-8MilnHTYAHOro npeo6pa80B8HHH, Il08BORH!Oll!e:ii nonyquTL aneKTpH

qecKoe paspeweHHe ,llO HeCKORLKHX IlHKOCeKyH,ll. 

PaapeweHHe cneKTPOMeTpOB BO MHOrOM 88BHCHT OT CT80HHLHOCTH 

xapaKTepuCTHK cneKTPOMeTpuqecKoro Tp8KT8 BO BpeMeHH H no TeMnepa

Type. B H8CT0Hll!88 BP8MH HMelOTCH KOMilOHeHTU, KOTOpue cnoco6HU O6e

cne11HTL CT86HnLHOCTL BC8X yanoB Tp8KT8, ,llOCT8TOqHylO ,llnH NHOrux 

npHM8HeHHil. 0AH8KO BOnpocu noBuweHHH CT86HRLHOCTH MoryT BOSHHK

HYTo npH HCllORL30B8HHH annapaTypu B npel\HSHOHHHX H8MepeHHHX, ripo

A01Ilit810ll!HXCH ,llilUTenLH08 BpeMH. H CBH8H C STUM H8MH 6una paapa60T8-

H8 ,llOCT8T01JHO npocTaH CHCTeMa CT86HHH88UHH, OTHOCH~8HCH K a~Tope

rynupy!O~HM CHCTeMaM peneilHoro Tuna, KOTopaa OXB8THB88T BSCo TP8KT 

- OT ,llSTSKTOpa ,llO npeo6p830B8Tena 8H8ROr - KO,ll/20, 2l/. 0H8 IlpHMe

HHR8CL K8K ,llJIH aunnHTYAHOro, T8K H ,llJIH BpeMeHHoro aHanusa. llpHBO

,llHTCH llOily1JeHHUe peayHLT8TU. 

B COBpeMeHHUX 3KCnepuMeHT8X BC8 11ame HCilOHL3YIOTCH CHCT6MH 

NHOrowepHoro 8H8HH38, llOCKORLKY ,llilH nony11eHHH llOilHOH K8PTHHU cnox

HUX HA8PHUX B38HMO,ll8ilCTBHil H806XO,llHMO 3H8HH8 ~8CKOHLKHX napaMeTpOB 

K8EAOH H3 B38HMO,ll8HCTBY!Oll!HX 118CTHI.\. IlpH llOBUWeHHH Kp8THOCTH 8H8HH-

38 qacHo K8H8IlOB, Tpe6yDll!HXCH AHH perHCTP81.\HH C06UTHH B Il8WiTM1 

peSKO B03p8CT88T. Cy~eCTByeT ,llB8 OCHOBHUX M8TO,ll8 perHCTPBUHH MHO

rouepaon HH~OPM8UHH. Ilpu nepBOM perHCTpupyeTCH BCH nocTyllBIO~aH HH

~opuauua O K8E,llOM co6UTHH nyTeM nocne,iioBaTenLHOro 38H6C8HHH KO,llOB 

6ea copTllPOBKH B oqepe,iiHue a11eilKH nauHTH, a BeCL aHanua BosnaraeT

ca HS SBM; B 8TOM CHyqae onepaTHBH8H naNHTL aanonHHeTCH 0118Ho 

6UCTPO H He06XO,llHMO HH~OpM8UHIO HS Hee nepHO,llH118CKH nepenHCUB8TL. 

Jlpu BTOPOM M8TOA8 nape.ii perHCTpauuen OCYll!8CTBnH8TCH npe,llB8PHT6IlL-
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uun. OTOop qaCTH llOCTyna10mnx coOUTHH, YAOBlI6TBOpHIOmHx aapauee yc

TBHOBJI6HHUM KpHTepHHM, KOTOPBH MOE6T 6UTb paccopTHPOBBHB no K8H8-

ll8M HMe10meliCH ll8MHTH. Bu6op MeTOJ,1;8 onpeJ.J;elIH6TC!l Tpe60B8HHHMH KOH

KpeTnoro 8KCnepHM6HT8. 

HBMH C08J,1;8HO H6CK0lIDK0 YCTPOHCTB MHOrOMepuoro 8H8llH38, OCHO

BBHHUX Ha o60HX M6TOJ,1;8X. YcTpOHCTB8 J.J;lIH perHCTPBUHH BCex llOCTyna

IOmHX coONTHH oOUIUlO BKJIIOqanu npeo6p830B8T6JIH HB 256 K8HBJIOB H 

BHaqane OpHeHTHPOB8llHCD Ha ll8MllTb auanH38TOpOB Ali-40%. IlocneJ.J;o

BBTennHO 6unH paspa60TBHU YCTpOllCTBB J.J;nH 8-H 16-Mepaoro 8H8JIH38. 

122 ,231. 3aTeM CTBnH npHM6HHTnCH CHCT6MU B CT8H'ABPT6 KAMAK, qTo 

J.J;Bno B03MOlltHOCTn C03J.J;BB8Tn Oonee BBTOHOMHUe ycTpoliCTBB, uanpHMep, 

YCTPOHCTBB 24-Mepaoro 8H8llH38 C .npeo6pa30B8T6lIHMH HB.256 KBHanoB 

H 3-uepaoro aaanuaa c npeo6pasoBaTenHMH aa 4096 KauanoB/21J./. K 

paspa60T8HHNM YCTpOliCTB8M C llP6'AB8PHT6llnHUM OT60pOM llOCTyna10men 

HHqJOpMBUHH OTHOCHTCH BBpHBHT OTOopa C IlOMOmnIO UHlj/pOBUX J.J;HCKpHMH

H8TOpoBl25-27/. YcTpoiicTBO coJ.J;epEHT 16 TBKHX J.J;HCKPHMHHBTopoB H 

Il03BOJIH6T npOBOJ,l;HTI, KBK J.J;ByXMepaue, TBK .H Tpexuepm,ie H3MepeHHll 

c OQ~HM qncnou paspll'AOB J.J;O 16. Paapa60TBHN TBKXe M6TOAU npeAB8pH

. TenDHOro oT6opa,nocTynaDmen HHlj/opMBUHH c. nouomn~ 8BM •. 

B KOHU6 rnaBu OilHCUB86TC!l npe.z(nOllt6HHUli H8MH HOBUH aaanoro-. 

BN_H cnocoO cqHTUBBH~ll HHlj/OpMBUHH c J.J;pettlj/OBNX KBMep/28 , 29/, HB KO

Top1,1n nonyi:reuo BBTOpCKOe CBH'A6TennCTBO •. Cnoco6 OCHOBBH Ha HCil0lln-

30BBHHH o6mei1 lIHHHH 38'A6PEKH, K pBBHOMepHUM OTBOABM KOTopoli IlOA

C06AHHHIOTCH BCe CHrHBllbHNe npoBonoqKH KBMepu. 06a KOHUS lIHHHH 

38'A6PEKH CB!l38Hl,I C H3M6PHTenHMH BpeMeHH H 8pHlj/M6TH1:l6CKHM ycTpoli

CTBOM. Cxeua ll03BOllH6T onpeAenHTn KBK HOMep npOBOJIOqKH, qepes KO

TOPYIO npomen TOK, TBK H Bp6Mll 'AP6H\IJB. IlOCltollnKY qucno aneKTpOHHlilX 

cxeu cqHTNBBHHll HHlj/OpMBUHH PBBHO ABYM, H638BHCHMO OT qucna CHr

HBlIDHl,IX npoBonoqeK B KBMepe, TO ycTpOiiCTBO cy~eCTB6HHO ynpomaeTCH. 
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B 1:l6TB6pTOH rnaBe OilHCllBBIOTCH paspaOOTBHHNe ycTpOilCTB8 061.1e

H8 HHlj/opMauuen MBl!AY perucTpnpycme.ii annapaTypon H 8BM. IloAqepKH-

' BaeTCH, qxo, KB.K npannno, IlOTOK HHqJOIJU8.UHH OT 3KCnepIDLeHTaJlbHOA 

annapaTyp1,1 BO MHoro paa npeBOCXO;l\HT KOm1qeCTBO ynp8Bllflllll{6lt HHlj/Op

M81UlH OT 8BM. 3aaqHT6lIDli06 qucno ycTpoltCTB IlP6'AH83Haqeuo TOllDKO 

'Allfl O'AHOCTOPOHHen nepeA81:lH_ABHHUX B 8BM. YK83UBBIO'?CH npeHMY1116CT

B8 nepeA811H HHlj/OpM8UHH B 9BM QOJIDlllHMH M8CCHB8MH no cp8BH6HHIO C 

IlOCUlIKOH 'A8HHUX O KBE;l\OM perHCTpHpyeMOM COQliTHH B OTAennHOCTH. 

IlpeABBpHTenbuoe uaKonneuae ~HWOPMBUHH Allfi oOpaaoBaHHll uaccuBoB 

1.1oxeT npoH3BOJ.J;HUCll B aan_o1,1aua10m11x ycTpollcTnax paanH11uux: THnoB. 

IlepBOH8't18lIT,HO B K8116CTBe TBKHX j'CTpOi!CTB B JlaOopaTopHH HC

Il0llb30B8JI8Cb Il8MllTb 8H8JIH38TOpOB AH-4096. ~lIH HX CBH3H C 3KCilBpH

MBHT8llbHOil annapaTypoli H8MH Ouno paapaooTBHO YHHBBpcanbHOe YCT

pOHCTllO npaeua HHlj/OpMa~uu/30 , 311. OHO L\O'JK6T npHHHlit8Tl, K8K IlOT6H

UH8llnHhlB,, TBK H HLIIlYlIWHNe KOJ.J;ll H Il03BOHllBT HCil0lID30B8Tb BPBMH, 

CB060,1(HOe OT npHBM8 IlOCTyilaIOmHx 'A8IIHUX (BpBMH Ollti1].1;8HH!l), J.J;lIH ]3U

IlOlIH6HHll K8KOli-nH60 qlHKCHpOB8HHOit nporp8MIIU no H86Hll,1(BHHll, nepe

'A8116 HlIH o6pa60TKB H8KOillI6HHOH Hlllj/OpMBUHH, 11TO yBenH11HB86T alj/lj/eK

THBHOCTb pa60Tl,I CHCTBL\li/32/. IlOK838HU cnyi:rau, npH KOTOpllX AOnon

llHT6lIDHBH nporp8MM8 He npHBO;l\HT K Yll6HDlll6HH!O cpeAHBH CKOPOCTH pe

rHCTP8UHH. 

CTBHABPT KAMAK IlPBAYC148TpHB86T CBH3n KP6HTOB C 8rlM i:repea 

KOHTponnep1,1. ~nll COeAHHBHIUl c annapaTypoH, Tpe6yDil{BH OAHOCTOpOH

HBil nep6A811H Hlllj/OpMBUHH, H8MH 61,1n npeAnOEeH cne~uannHUli KOHTpon

nep c wuicnponaHHUMH nporpaML18MH/3 , 34/. KouTponnep npoH3BOJ.J;HT no

cneAOBBTe llDH06 qTeHHB a;rqio puau1rn C HCil0lln30B8HHBM lj/yHKUHH F ( 0) 

co BCex OnOKOE Kpei\Ta Hee Il6PB'A811Y B 8BM, H8KOllHTBllbHOB HnH 

BttemHee ycTpOi1CTBO. Pa60T8 KOHTponnepa'Ha1:lHH86TCH npH IlOCTynne

HHH Caruana L(23). H3M6H6HHB 8J.J;pecoB BO BP6LIH 11T6HHH M8CCHB8 
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npOH3llO,IIHTCH B COOTBeTCT.BlHl. co CT8H,ll8pTH!:IM peJ.HMOM nocne,llOB8Te m:,

Horo CK8HHPOB8HHH ACA. B KOHTpORR8pe HMeeTCR T8KlKe HeCKORbKO AO

nORHHT8RbHblX pe:irnMOB. CHCTeMa C T8KHll KOHTpORR8pOM B6CI,M8 YA06!I8 

ARR cRyqaeB, Kor,11a no e,11HHOMY c11rttany aanpoca L Tpe6yeTcii ocy

~eCTBnHTb nOCR8,llOB8TenbHOe 'ITeHHe co BC8X 6nOKOB KpeilTa, HanpH

Mep, B CHCTeMe CtJeT'll1KOB/35/ • .IlRH "60Ree CROlKH!:IX cnyqaeB CO.BMeCTHO 

C KOHTponnepOM cne,11yeT npHMeHHTI, paapadOT8HH!:lil H8MH cneuH8RbH!:IH 

rpeil,11ep CHrHaJIOB L 'KOTOpuil B!:lnonHHeT HeKoTopue ipyHKUHH nporpaMM

Horo ycTpOHCTBa/6 , 36/. C nOMO~b!O STOrO rpeli,11epa MO.CHO npOH3BO,IIHTI, 

B!:16opotJHOe 'IT8HHe HHipOpM8UHH C paanH'IHblX rpynn 6ROKOB B 38BHCH

MOCTll OT nocTynHBWHX KOM6llH8UHH CHrH81IOB L. IlpHtJeM B K8pKace MO

ryT H8XO,IIHTI,CH K8K 6ROKH, Tpe6y10m11e 0,/IHOro o6pameHHH no K8lK,IIOMY 

8Apecy (pelKHM ACA), T8K H 6ROKH, .llnH KOTOP!:IX He06XOAllMO MHOrOKP8T

HOe 11 aapaHee HeHaBeCTHoe tJHCRO 06pamett11il no OAHOMY aApecy (pexzu 

ULS ). qTeHHe MOlKHO npOH3BOAHTI, He TORbKO C HCh01Ib80B8HHeM WYHK-

u,rn F(O) , HO H C HCn01Ib30B8HH6M ipyHKUHH F(I) H F(2) 

.IlRH ~yxcTopoaHeil CBHaH KpeMTa KAMAK c 8BM H8MH paapa6oTaH 

YHHBepcanbH!:IH KOHTPORRep/5 , 33/. OH 6un npe,11H88H8'l8H A1IH CBH3H C 

8BM M-6000 H HP-2100, HO nOTOM CT8R npllM8HHTI,CH H ARH ApyrHX TH

noB 8BM. KOHTPOR1Iep o6MeHllB88TCH C 8BM 16-paapH,IIHl:lMH CJIOB8MH K8K 

no nporp8MMHOMY Kattany, T8K H no K8H8RY npHMOro AOCTyna. IlOAKRIO

qeHne K 9BM npoH8BOAHTCH qepea ABB ,11ynneKCHl:lX perHCTpa, BXOAHmHx 

B COCT8B ycTpOHCTB BB0,118-B!:IB0,118. Ilpe,11yCMOTpeHO C08AHH6HH8 KOHT

poirnepa C rpeil,11epoM CllrHanoB L, peKOM8HAOB8HH!:IM ARH KOHTP01IRepa 

THna A. Oco6oe .BHHM8!1He y,11eneHo opra!IH88UHH 06MeHa M8CCllB8MH B 

P8lKHM8X ACA H ULS • 

IlpH opr8HH88UHH l,rnoroKpeilTHL!X CHCT6M H8MH HCn01Ib8YJOTCH paa

Rll'IH!:le MeTOA!:I - K8K npe,11yc110TpeHH!:le CT8HA8PTOM, T8K H 0CHOB8Hll!:18 

Ha COOCTil8!1Hb/X p83p860TK8X. Ilocne,11HHe npl'.!M8HHIOTCfl B Tex cnyqar1x, 
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Kor,11a OT 60JibWHHCTB8 K8pK8COB Tpe6yeTCH TORbKO OAHOCTOpOHHHH ne

pe,11~qa HH(Jiop11au1rn. B 9BM. OHH OCHOB8H!:I Ha OilHC8HH!JX B!:IWe KOHTpon

nepax c qimrnnpOBattHuirn nporpaMMBMH 11 cneunanI>HOM rpett,11epe cnrHa

ROB L H noaBORHIOT cy~eCTB8HHO ynpoCTHTI, Tpe6y10meeca nporp8MMHOe 

o6ecnetJettne 11 coKpaTHTI> Bpe11a, tteo6xo,11n11oe ,11nH nepe,11aqn nHipop11a

n11nl36-39 /. OpraHH88UHH STHX CHC'reM' OCHOB81i8 Ha TOM npnHUHne, 'ITO 

CBll8I, C 8BM npoH8BO,IIHTCH TORI,KO qepea OAHH (CTapwnil) KpeiiT, C KO-
,; 

TOPl:lM C08AHH!l!OTCH OCT81II,H!:le KpeilTll, nrpa!O~He A1Ifl Hero p01Ib 

JCTpollCTB, Tpe6yDmHx MHOrOKp8THOro o6pameHHH no 0,/IHOMY 8Apecy, 

B CTapweM Kpel1Te MOJKeT 6NTb K8K YHHBepcanbHWll KOHTponnep, T8K H 

KOHTponnep C ipHKCHpOBBHHf.!Mll nporp811.ll8MH, 8 B OC,T81IbHNX - KOllTpon

nepu C ipHKCHpOB8HHNMH nporpaMMBMH. Ilepe,11aqa HHipOpMBUHH na M1I8,IIIDHX 

KpellTOB B CTBpWlili ocymeCTBRH8TCH C no1.1omb10 yCTBHOBJieHHblX B H8M 

BXOAH!:IX perHCTpoB. PaccMaTpHB8IOTCll Bap11attTi. napannenbHOll l'.! nocne

,110BaTe1II>Holl opraHH38UHH TBKHX MHOrOK8pK8CHl:lX CHCT8M, 

B KOHU6 rR8BW npnBOAflTCH xap8KT8pHCTHKH C08A8HHWX npoBepoq

HWX H ynpaBnH10mnx 6nOKOB/3 , 4/. 

IlllT8ll rnaBa noCBllmaeTCll BOnpocaM C08,118Hlill.HHTepipeilcoB BHem

HHX yCTpOllCTB H861IIO,ll8HHH H aanHCH HHipOpM8UHH, YK88NB88TC!l 1 'ITO B 

PHAe cnyqaeB no,11coe,11HH8HH6 T8KHX YCTpOHCTB K 9BM nenecoo6p88HO 

npOBOAHTI, C npnMeH8Hll8M CT8H,118pT8 KAMAK. B nepByD oqepe,llb 8TO OT

HOCllTCH K ycTpOl1CTB8M Henocpe,IICTB6HHOro 06Mena HHipOpM8Ul'l8H M8lKAY 

onepaTopou H 9BM, 0TM8'l86TCH, 'ITO CT8HA8PT KAMAK noaBOHHeT npoHa

BO,IIHTb BUBO.II HMeIOmellcH B CHCT8M6 llHipOpM8Il,Hll H 6ea ytJBCTl'lH SBM. 

HCXOAH 118 8TOro, H8MH 61:Jnn C08A8HU ABB THna HHTepipeilCOB BH8WHHX 

ycTpOliCTB, IlepBwe H8 HHX npe,11H88H8qen11 A1IH BUB0,118 HHipOpM8Ullll H8 

KpeilTa Henocpe,11CTB8HHO ua ycTpollCTBB aanncH HRH 11a61II0,/16HHH. BTO

pue pa60T8!0T C yqaCTH8M 9BM H MOryT ocyll(eCTB}IHTI, ABYXCTOpOHHHll 

o6MeH HHipopuannell. 
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11HTepqiei1Cl:l, pa60Ta10111.ie 6e 8 yqacTHH 8BM, npHM6HH!OTCH B He

cnOJl(H!lX CHCT6!A8X, CO,li6p.11(8li(HX, Hanpmiep, C'l6T'lHl<H HMnynWOB. Ta-

KHe C'l6T'lHKll B CT8H,Zl8pTe KAMAK B Ciom,lllllHCTBe cnyqae:a BimonHH!OTCH 

6e3 HH,llllKau1rn COCTOflHllfl, 'lTOU.lx yMeHI,lllHTL raoapHT!l MO;llynei1. 0;l{H8-

KO HHOr;l{a 6.1x:aaeT HeOdXO,lllU!O HenpepJxBHOe HnH nepHO,llll'l6CKOe Ha6n10-

,li6HH6 38 COCTOHHll6M C'l6T'lHKOB 6ea npm.ietteHHH 8BM. C 8TOH U6ilb!O 

HaMU dhinll pa3pa60Ta11.1x llHTepqieHChl yCTPOHCTBa llH,llHKaunn H? raaopaa

PH.liHUX uuqipOB!lX naMnax, anqiaBllTHO-UHqipo:aoro ;l\HCnneH H UHqiponeqa

Ta10111ero M6X8HH3Ma/4o/. 0Hu-pa6oTalOT COBM6CTHO C KOHTponnepOM C 

qlllKCHponaHHhlllH nporpa:UM8MH. 8TH HHTepqietiChl HM6IOT OAllHaKOBYIO 

CTPYKTYPY H OTnH'la!OTCH TOJILKO ynpaBnHlOIIIHMH CHrHanaMH 06MeHa C 
KOHKpeTHhlM BH6lllHHM ycTpOi1CTBOM. B HHX npe.ziyCMOTpeHO npeo6pa30B8-

HH6 nceti nonyqeHHOH HHqiOpMBUHH B ;l\BOH'lHO-,li6CHTll'lHUH KO,li. ,llna 

8TOro HCnonLayeTCH npe;llnO.K6llHUH HaMH cnoco6, Ha KOTOphlH nonyqeHO 

aBTOpCKOe CBH.ll6T6JILCTBO. OH noanonHeT ynpoCTHTL cxeMy np.i'coxpa

H6HHH npeMeHH npeo6paHOB8HHH, ue 38Me,linH!OI116ro pa6oTy BH6WHllX 

ycTpOliCTB/4I,421. IlpH ocy111eCTBneHHH 8TOro npeo6p830BaHllH Y'lHThlB8-

6TCH BH;li 38IlHCH HHqiopi.rnunH H 'lHCi!O pa3pH,liOB, llM6lOII\HXCH B KOHKpeT

HOM C'l6T'lllK6. Onpoc Kpei1Ta npOH3BO.llHTCH no CHrHany OT reuepaTopa, 

JiBXO;l\Hllleroca B HHTepqieilce, HnH no ·c.irHany L • Ilp.i np6,liCTannemrn 

HHilJOpM8UHH ,liBa .l{6CHTH'lHUX pa3pH,li8 OTBO;l\HTCH .l{nH HOMepa CTaHUHH, 

ABB - .llnH nO,li8,1ipeca H IO - ,linH ;l{8HllhlX. 

,ll.ianorOBblH 06MeH HHq;op1.1au.iei1 M6lK.llY onepaTopoM H 8BM Od!l'lHO 

npoH3BO,llHTCH C nOMOIIIL!O anqiaBHTHo-uuqiponoro .llllCnnefl HnH TeJieTai1na, 

KOTOpue YCT8HaBnHB8!0TCH PH.llOM C 8KCnepllM6HTanLHOH annapaTypoi1. 

HaMH 61:rnu C03,li8Hl:l lrnTepqiei1cu )lnH anqiaBHTHO-UHqipOBOl'O .llllCnnea 

BT-340 u Tenerai1na T-63/7 , 8 ,43/, nonyqnnwnx H8H6onLwee pacnpocTpa

H6HHe B Ra6oparopHH • 
... 
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YcTpolicrna, npe,llH83HaqeHHNe ,llna ,llHanoronoro o6MeHa, np.iro.ll

HU ll .llilfl BblBO,ll8 HHqiOpMBUHH H3 8BM. 0,1iH8KO OHH HU6lOT He6on1,wy10 

CKOpOCTL H He Il03BOilH!OT BhlBO,l{HTL rpaqiuqecKylO HH4JOPMBUH!O. ,llna 8THX 

U6i16H 06U'lH0 npHM6HH!OTCfl rpa4111qeCKll6 ,llHCilJI6ll, rpaqionocTpOHT6illl H 

anqiaBHTHO-UHqipOBhle netiaTa10111ne ycTpoi1cTBa. J.lnfl HeKOTOpux ll3 HHX 

Haun 6unH pa3pa6oTaHu cneunanLHue mirepipettcu. D.llllH ll3 HHX npe;l{Ha

aHaqeH ,llJIH BUBO,ll8 llH~OPM8UHH Ha TO'l6'lHhlH rpaqiH'l8CKHH .llHCnnei1 HnH 

OCUHJIJiorpaqi, HM6!0UIHH BXO,llhl no OCHM X ll · Y / 7 ,44/. 3TH ycrpoilcTBa 

MoryT 6hlTL CH86JK6Hhl CB6TOBh!M K8pan,llalllOM. 113 HHTepqiei1ca B ,llHCnnei1 

no;l{aKJTCH norenuuanu 0T1rnoaea11H no 06em.1 ocHM, oopaayeMhle umppo

aHaJioro:amrn npeo6pa3onare_ilflMH mi IO u 8 paapHAOB, cooTBeTCTBeHHO, 

H HMnynLC nO;l\CBeTa. BUBO,li HH@OpMaunu aa ;l\UCnnei1 M0Jl(6T npOH3BO,llllTL

CH B JJ,Byx pelltHMax - nocne,lionarenLHOM u npouanonLHOM. flepnui1 npe,ll

ttaaaaqen, B OCHOBHOM, ]J,HH H306pa~el!HH cneKTPOB, CO;li6plKa~ux ,liO 

4096 Kananon. Ilp1t BUBO;lle Ha aKpaa Kall(]J,oro qucna co,1iepi1m1,1oe per.i

CTpa X ynenuq.inaeTCH Ha I. C noMOillblO nepeKillO'lBTenei1 MOJKIIO Me

HflTL qucno BUBOAltUl:lX KaHanon, HOMep HaqanLHoro Kanana H rpynny lt3 

8 COC6]J,HHX pa3pfl;l{OB, B!lBO;l\HUhlX no OCH Y • IlpOH3BOilbHUH pelKHM 060-

cneqHnaeT Bh!BO.ll na 8Kpa11.n106oi1 rpaqilt'l6CKOH HH@OpMaUHH, COCTOH~eil 

M8KCHM8ilbHOH3 256x256 TO'l8K. 8TOT lite HHTOpqiei1c MOllt6T 6UTL ucnOHb-

30B8H,H ]J,ilfl BblBO]J,a HHtlJOpMaUHH Ha rpaqionocTpOltT6ilb, ,llpyroil HHTep

qiei1c npe.ziHaaHaqea ]J,ilfl BhlBO,lla llHq>OpMBUHlt Ha MaTpHquoe anqiaBltTHO

uuqiponoe neqaTaKJutee ycTpOMCTBO, nanpHMep, DAR0-1156 Hilll DZM-180, 

Cne,lly~utHM TltnOM C03,li8HHUX llHTeptlJei1COB HBilH!OTCH HHTepqiei1cu K 

nepqioneHTO'lHOMY ooopy~OB8HH~. Paapa6oTaHO ]J,Ba THna HHTepiIJeticoB K 

neHTO'lHhlM nepqioparopaM/6 , 7/. 0,liltH HS HHX npe,llHa3HaqeH ,lli!H pa60Thl 

B 8BTOHOMllhlX CHCTOM8X C KOHTponnepoM C qiHKCllpOB8HHhlMH nporpaMMa

Mlt. OH MOlKeT BhlBO,llHTL Hll4JOPM8UHIO Ha nep(J?oparopu IUI-20, [lJl-80 u 

flJl-150. Anfl nepqioparopon TIR-80 H IlJl-ISO paapa60Ta110 JJ,ononHHTenL-
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H08 ycTpOHCTBO npBBOAB a.neKTPOMBrHBTOB, DOCKOJII,KY OHO He BXOAHT 

B COCTBB_nepqiopaiopoB. lpyroA HHTeppeic DJXIAHB3Haqea AJlll BUBOAB 

HHipopMBUHH aa 6yMaE1yn neaTy Ha SBU qepea Kpelr. OH·wxeT pa60:: 

TBTL C nepipopaTopau Illl-80 H IIJI-15(). Paapa60TBH T8KZ8 HHTepqieAc 

AJlll BBOAB HHilX>PMBUHH C nepqionearu C DOMOJIII,D cporocqBTWIBTenH 

FS-1501/B/. 

HapHAj C ODHC8HHHJIH BYme HHTePl!elCBIIH, C03ABWWIIJI AJlll C08AH

H8WIH C KOilB:peTBYJIH BH8IIUUUIH ycrpoiCTB81lK, B PHAB cnyqaeB woryT 

6srL np1111eaeBY Bt.lXOABYe HD yH11Bepcam.me perxcrpu ori~ero aaaHa

qeuH. B np11Huane, qepe~ TBKBe per•crpw MOXeT 6YrL DOAC08AKH8HO 

Jlll608 BH81l!H88 ycTpOICTBO, 0Jt118KO AD KOHKperHHX npueHeHBI qacro 

rpe6ymca AODOJDIHrenLBYe npo•ezyrolfflHe cxew. Hau 6sna C03A8HH 

ABB THI18 BYXOAHHX perxcrpoB/5,61. Ou onepxpynr 16-paapHAHYllll 

cnoBallll • benr BHemaee ynpaBneue. Paapa6orauauA ymtBepcanLHHI 

perxcrp DP8AH83Haqeu AJIH AByxCTOpoHHero 06KeHa ABHHYMH C BH8lillUUl 

ycrpolC'fBOM no M8TOAY nsanpoC-DOATB8pllJJ;8HH89 /
8/._ BnoK COA8pallT 

BXOABOi H BHXOABOI I6-p83}lftAIIH8 perxcrps. 06M8H M8CCBB8U ABBHYX 

npOK3BOAHTCH B pUDe ULS • 

B mecroi rnaBa A88TCH OUHC8HH8 C03A8HHYX CHCT8M HBKonneBJIH 

H o6pa60TKH HHilX>PKBitHJI. IlpBBOAHTCH 061lU18 npHHitKIJH HCDOXL30B8HIIH 

SBU B WH3HqeCKHX 3KCnepueHT8X, A88TCH crpyarypa C8TB 3EM xepap

xaqecxoro THDB. B Ba6opaTOpHH HAepHlix npo6neu AmI 6onee a~KTKB

uoro_ HCDOJIL30B8HBH AOporoCTOHllUIX ycrpolCTB H8KOUX8Hl!R H o6pa6or

KH HHq)OpwanHH 6uno pemano KOHq8HTPKPOB8TL !IX B COCTSBe 8AHBOro 

neaTpa. C03A8BH8 nearpa OTKJlHXO HOBl:16 B03MOXHOCTB B UOCT8HOBK8 

3KCD8pBM8HTOB B npneno K KopeHHoA nepecrpoAKe M8TOAHKB BX npoB~

A6Hl!H. 0nHCYB88TCH crpyarypa DOCX8AOB878JILHO C03ABHHHX BBPHBHTOB 

nenrpa HBKonneHHH H o6pa6ODH HHlpOpMBitIDII B COOTB8TC'fl!HH c Tpe6o

BBHHHMH 8KCD8pHM8HTB H DlmyCKOM npOWllIIJI8HHOCTLE HOBOrO O6Opy,1tO-
_BBHHH. 
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BnaqaJie, Kor~a uaJiue 3BM eme He nonyqHnH mHpoKoro pacnpocrpa

HeHHH, neHrp awi coa~aH Ha ocHoBe aHMHsaropoB All-40%/51- 531.nce 

7 HMe~mHxca ycTaHOBOK aunH oti~eAHHBHU B 8'AHHYD CHCTeuy. B ananH

aaTopax acnonL30BBHHCh, B OCHOBHOM, HBKOilHT8HLHlie ycTpOllCTBa, co

'A6PEBUUte no 4096 I8-pa3J)fl'AHYX qHcen, a B KaqeCTBe H3M6PHT6HhHliX 

ycrpollcTB npuuenanacL annaparypa, onHcaHHaa B npe'Au.ztYmHx rnaBax. 

BXO'AHOii KOMMYTBTOP o6ecneqHB86T B08MOEHOCTb llO'ABtm HHWOPManuu C 

nD60H 3KCll8PHM6HT8HbHOH annaparypu Ha nD6yD YCTBHOBKY AM-4096. B 

8THX YCTBHOBKax llPBAYCMOTpena B08MOXHOCTb opraHHaan.rn HOBUX WHK

CHpOBBHHllX nporpaMK o6pa60TKH HHwopwanau R 8BTOM8THqecxoro nepe

XO'AB C O'AHOil nporpaMMU Ha 'Apyryn C llOMOmLD nporpauwnon MBTpHqli. 

PeanuaanHH TBKOit B08J40XHOCTH Il08BOilHna H814 BBTOMaTH3HPOBaTL npo

neccu npHeMa, HaKonneHHH, na6nD'A8HHH H o6pa60TKH HHWOPMaUHH H TeM 

CBMUM anaqHT8HhHO pacmHpHTb npHM6H6HH8 8THX YCTBHOBOK, KOTOpue 

uornH BlillOHHHTL H6KOTOpue ~YHKqHH M81ll,IX SBM. 

B OCHOBe paapa6oTBHHUX HaMH aBTOMBTHqeCKHX pe~HMOB ne~HT qe

P8'AOB8HH8 nponeccoB HBKOnneHHH HIIWOPMBUHH B H3M6PHT6RhHO-HaKOllH~ 

T8IlLHOM ycTpOHCTB8 H ee nepeAaqu no HCTeqemrn 38'ABHHOi-i 3KCil08HI{HH 

B 6ywepH08 YCTPOHCTBo/45-47/. B KaqeCTB8 o6oux yCTpOMCTB HCllOilh-

8YDTCH ycTaHOBKH A~-4096. IlpH 8TOM nepepuB B perHCTpanHH nocryna

Dmen HHWOPM8UHH 6Y'A8T p8B8H BpeMeHH nepe'AaqH HBKonneHHOro MBCCHBa 

B 6y~epHoe ycrpoitCTBO, KOTopoe COCTBBRH8T 0,16 c. CneAOBBT6IlhHO, 

HBKOllil8HH8 nocrynaDmeA HH~OpMaUHH npOH3BO'AHTCH npaKTHqeCKH Henpe

PllBHo,qro DOBl,llllaer 3!pp8KTHBHOCTL. HCilOHL30B8.HHH ycxopHrenn H yBenH

lfflBaer roqnocrL uccne~oBaaHll.Hs ay~epnoro ycrponcrBa HH~OPMaIU!H 

a11rouaruqeCKH BUBO.IUITCH Ha qerwpeX,Jtopo:eqayn waruurnyn neHry,nocne 

qero 'AO naqana nepeAaqH CHB'AYDmero M8CCHB8 ycranaBJIHB86TCH pexHM 

HB6IlDA6HHH Hliip()pMBUHH, HBXO~meitCH B 6ywepHOM ycTpOHCTB8. liH~OpMB

UHH, aanacaHHaH Ha MarHHTHOit neHT8' nepeHOCHilBCL Ha 3BM"MllHCX-2" t 
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a T8K~8. uorna 6UTb BB8A8H8 o6paTHO,B 6ywepH08 ycTponcTBO· H npocyu

llHPOlJ8H8 C HM8l0tJlH!.!HCH T8M A8HHUMH/4B-SO/. 3aTeM 6ml8 C03A8H8 K8-

6enbH8H CBH3b ue~y 6y~epHUM ycTpOHCTBOM.H 3BMnldnHCK-22",pacnono

~eHHUMH H8 paCCTOHHHH l KM. 

IlpH A8llbHenmeu p83BHTHH ueHTpa B H8M 6uµa YCT8HOBll8HB 9BM 

HP-2II6C ~Hpim XbDneTT-IlBKKapA c nauHTbIO 32 K 16-paapHAHUX cnoB 

H 6oraTUM nepH~epHliHUM .o6opyAOB8HHeM. IlpH ee BB8A8HHH B, COCT8B 

ueHTpa yt!HTUB8ll8Cb CllOlKHBW8HCH H onp8BA8BID8H ce6H ,CTPYKTypa, T.e. 

npOB8A8HH8 H8KOilll8HHH HHWOPMBUHH Ha YCT8HOBK8X AH-4096 H nocneAy

iltJl8H nep8A8~~ M8CCHBOB AllH o6pa60TKH B 9BM (pHC. 2). Euna npeAY

CMOTpeHa H B03MOllHOCTb H8IlOCP8ACTB8HHOro IlOAC08AHH8HHH 8KCnepH

M8HT8llbHOit annapaTypu K SBM/54- 56/. TaK08 pemeHHe Il03BOnlUIO HC

P?llb30B8Tb paapa60T8HHU8 paaee P8*HMU pa60TU H8KOilHT8nLHUX 

ycTpoilCTB. CTPYKTypa 9BM HP-2II6C H ea nporpauMHoe o6ecneqeaue 

A8llH B03MO*HOCTb IlOllHOCTbil 8BTOM8TH3HPOB8Tb npouecc nepeAaqH HH-, 

~opM8UHH. H Kaq~cTBe npHMepoB nepBHqHoli o6paooTKH ABHHUX B 8BM 

HP-2II6C npHBOAHTCH paanHqHue B8PH8HTU COpTHPOBKH no K8Hanau MHO~ 

rouepHOil Cil6KTPOM8TpHqecKOil Hll~OPM8UHH C HCil0llb30BBHH8M H8KOilHT8-

nen H8 uarHHTHUX AHCK8X H uarHHTHOll neHTe. 

nallbH8HID8H MOA8PHH38UHH CTpyKTypu U8HTp8 CBH38H8 C BKllIOq8HH-

8M ~ ero COCT8B annapaTypu B CTBHA8pTe KAMAK. 9Ta anqapaTypa nep

BOHaqam;Ho HCil0llb30B8ll8Cb AllH OAHOCTOpOHH8H nepeAaqH M8CCHBOB B 

9BM qepea ycTaHOBKH AM-4096 npH IlOMOtJlH KOHTponnepa c WHKCHPOB8H

HUMH nporpBAU18MH. 3aT8M CTana npHM8HllTbCH .!lBYXCTOpOHHHH CBH3L C 

9BM qepea YHHB8pC8llbHUit KOHTponnep. TaKaH CBH3b 6una C03A8H8 AllH 

9BM HP-2II6C, M-6000 H EC-IOIO. OHa ocytJleCTBnHeTCH c nouotJlbD cne

uuanLHux nporpaMM - APBitBepoB ROHTponnepa, BKnIOqeHHWC B COCTBB 

onepau110HHUX CHCT8M 9BM. IloAqepKH~88TCH, qTO npH HCilOllb30BBHHH 

AHCKOBUX onepaUHOHHUX CI4CT8M Bpe1.m, He06XOAHMOe AllH. BU_A8qff KOM8H-
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AH B annapaTypy B CT8HA8PT8 KAMAK, nonyqaeTCH 6onbmHM (nopHAK8 

"HeCKOilhKHX MHnnHCBKYHA), Il03TOUY npeAUOqTHT8IlbHO npOH3BOAHTb o6-

U8H H8 OTABnhHUMH CilOB8MH, 8 60ilbWHUH M8CCHB8MH C HCilOnh30B8Hll8M 

K8H8Il8 npHMOro AOCTyna K Il8MHTH. 

AnnapaTypa npOCT!lX 3KCil8pHM8HTOB HenocpeACTBeHHO C08AHHH-

8TCH C OCHOBHOiA 8BM nenrpa. Onep8THBH8H CBH3b C H8H ocy111eCTBnH-

8TCH C IlOMOlllhID T8PMHH8IlbHOH CT8HUHH, BXOAH1118H B COCT8B annapaTy

Pll H BKnDq8Dlll8H an~aBHTHO-UH~pOBOH ,ltHCnneH H H8KOTOpli8 APYrHe 

ycTpollCTB8 ,llilH o6M8H8 HH~PM8UH8H. ,llnH cno~HUX 3KCnepHM8HTOB Bli

.zienHIJTCH OT,ll8IlbH!l8 M811li8 8BM, H8IlpHM8P, M-6000 HilH EC-1010 B H8-

6onuo1i1 KOJ,tnn81tT8' KOTOp!le 008,llHHHllTCH C OCHOBHOit 3BM/57 /. 

EonbmHe B03MOXHOCTH ,llIDI HCilOnh30B8HHH B 3KCnepHM8HT8IlhHOH 

annapaType npe,llCT8BilHIDT 6ypHO p83BHB8IDll!H8CH MHKpo-8BM, BllilOilHH8-

MU8 ua OCHOBe MHKponponeccopoB. TaKHe MHKpo-8BM H3rOTOBilHllTCH H 

B CT8HA8pTe KAMAK. CHCT8M8 C HHT8Iln8KTY8IlbliliM KOHTponnepoM H8 oc

HOB8 MHKpo-SBM B He6onhmax sKcnepm,eaTax wolieT HcnonhaoBaTbCH KaK 

8BTOHOMH8H, a B 06111eu cnyqae - C08AHHHTbCH C OCHOBHOH 8BM no JIH

HHH CBH3H. B paapa60T8HHOH H8MH CHCT8M8 C MHKpo-8BM CHaqana HC

Il01Ib30B8IlCH HarOTOB1I8HH!lH ~HPMOH Eopep KOHTponnep MAKAMAK, 8 aa

T8M - KOHTponnep co6CTB8HHOH paapa60TKH, C03A8HHUH T8KZ8 H8 6aae 

MHKponpoueccopa Inte1-aoaol58 , 591. K Heuy uoryT IlOAKilIDq8TbCH 6JIO

KH AOilOnHHTeilbHOH naMHTH. B KaqecTBe OCHOBHOrO TepMHH8JlbHOro ycT

pOHCTBa ~ 3THX CHCTeuax H8MH HCilOilh3yeTCH an~aBHTHO-UH~POBOH AHC

nnen VT-340, 8 OCT8IlbHUe BH8filHHe ycTpOHCTB8 C IlOMOlllbID OilHC8HHHX 

B. npe.ztll.zlYlll8H rnaBe HHTe~eitCOB IlOAKJUDqaIDTCH qepea M8rHCTp8Ilb 

KPElliTa KAMAK. ,llpyr1rn Kpel1TH cHcTeMH uoryT paccuaTpHBanca KBK 

pacmHpHTeJIH K8H8Il8 BBO,ll8-B!lBO,ll8 MHKpo-8BM H coe.ztHHHIDTCH C Hen 

"::'.qepea COOTBeTCTBYIDlllH8 perHCTpll. B 3THX Kpel1T8X MOryT YCT8H8BnH

B8TbCH K8K KOHTponnepll C ~HKCHpOB8HH!lMH nporpauuauH, T8K H JHH-
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Bepc8IlDH!l8. CBH3L MHKpo-pBM C OCHOBHOH SBM npOH3BO,llHT~H qepea 

napannenLHHe perHCTPll BBO,ll8-BllBOA8 HH~PM8UHH, 8 npH 601ILWOM 

paccTOHHHH ueir.ity HHMH - qepea cnenH81ILH!le perHCTpll M8llK8PK8CHOll 

CBH3H, ocy111ecTB1IHDll!He npeo6paaoBaHHe napannenLHoro Ko.zta B nocne

.ztoBaTenLH.lii H o0p8THO. 

P8CCM8TpH1l81lTCH paanHqHI,18 B8pH8HT!l T8KOH CBH3H B 38BHCH

MOCTH OT COCT8B8 3KCil8pHMeHT81ILHOll annapaTyp!l. Ha PHC. 3 npHBe

.zien npoep u~roKapxacaoa cacTewl61/. B aepxHeM KpellTe pacnono

xeH.li OXOKB, Tpe6yD111He O,llHOCTOPOHHeH nepe.ziaqH. Bo BTOp0M - H8XOAJIT

CH 6XOKH, IUl8DlllH8 ,llByxcropOHHllD CBH3L C SBM. TpeTHI xapxac 38HHT 

Mllltpo-SBM C HHTep)elcaMH-K BHeWHHM YCTpoitCTB8M H perHCTPOM uez

K8pK8CHOI CBH3K C OCHOBHOll 8BM. liKKHHit K8pK8C H8XO,llHTCH Pfi~OM C 

3TOI 8BM H npe,llH83HBqea ,llilH o0M8H8 HHWOPM8IUl8it C H8CK01ILKWIH T8-

KJllOI CHCT8MSMH. B CBH3H C ycnoEHeHH8M 3KCll8PHW8HTOB B KaqecTBe 
' . 

ocnoBHOI SBM BM8CTO HP-2II6C cTana acnonLaosaTLCH SBM EC-1040. Ee 

CBH3L C 3KCllepHM8HT81ILHOI annapaTypol no OnHC8HHOH CHCT8Me npOH3-

BOAJ(TCH qepea 6y418payn 8BU 'KBS-42ool601 . 
B ce»,MOI rnaBe npKB8,ll8Hll npauepu CHCT8M, C03,ll8HHblX H8'0CHO

Be OllHC8HIUIX BWme ycTpOICTB, ,llJUI KOHKp8THlilX 3KCnepHM8HTOB, npOBO

,llHIIWX HS CHHXPOUHKllOTPOH8 OWIH H npOTOHHOM CHHXPOTPOHe H~BS. 

I. AnnapaTypa AJifl Cll8KTpOM8TpHqecKHX accne~OBSHHI-ROpOTKOKH

BYUX H30TOno/62-64/. Hccne.zioBSHHH CTpyKTYPll STOMHOrO H,llp8 c HC

llOJIJ,30B8HH8M nylllCOB CHHXPOIUIKnOTp0H8 OIDIH npoBO}tilTCH rnaBHHM 06-

paaou ~ H8Ilp8Bll8HHH HayqeHBH CBOICTB H,llep, H8XOAJI11!HXCH .zianeKO OT 

nonocu 68T8-CT86H.11I,HOCTH. IlpH C03~8HHH annapaTypu ,llrut 3THX Keene~ 

AOBBHHI 6WIB yqT8Wl Cil8ItB~8CKH8 oco6eHHOCTH Cll8KTPOMeTpHH H30-

TOllOB'C nepHO,llOM nonypacna~a ,llO H6CKOllLKHX MHHyT. CneKTpOMeTpHqe

CKH8 TPSKTH, C03A8HH!le ~Jlfl pa60TU K8K C nonynpOBO,llHHX8MH, T8K B 

co CUIUITHil1IHitBOHHIDIH ~eTeKTOp8KH, Bll,ll8pJmB8DT 6onLmHe uarpy3KH 

H JUaeDT BUCOKyn CT80HJII,HOCTb npH CHllLHO M8HHIJlllHXCH aarpy3K8X H' 

BO BP8M8HH. AnnapaTypa n03BOXH8T nocne~OB8T8HLHO uauepHTL OonL-
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moe qncno cneKTpOB npaKTHqecKH 6ea nepepuBa BO BpeMeHH, a TaKxe 

npOBO,ZU'ITI, paaimqHue THilli MHOro1,1epm1x H3MepeHHi1. Jlpe.ztyCMOTpetta 

npe.ztB8PHT8llbH8H o6pa60TK8 nonyqeHHUX cneKTPOB ~ IlOMO~bID OCUHnno

rpacpa co CB8TOBUM K8p8H,2l8WOM. IlpHBO,llHTCH KOHKp8THU8 peaynoT8TU 

HCilOllb30B8HHH annapaTypu B H8KOTOpu~ HCCll8AOB8HHHX. 

2. AnnapaTypa .ztllH H3M8p8HHH npO~HllH nyqKoB aapH~8HHUX qac

Tnuf6S-6B/. 3HaqeHH8 npo\lJHneil.. nyqKoB HeOClXO.ztHMO .ztml MHOrHX 3KC

nepHM8HTOB, npOBO,llHMUX H8 BUB8,ll8HHUX nyqKaX CHHXPOUHKllOTPDH8 H 

,21pyrnx yCKOPHTenen. C 3TOH uenoro H8MH 6uno C03A8HO H8CKOHbKO npn-

6opoB. 0,llHH H3 HHX COCTOHT H3 npoBonoqHOii HCKpOBOH K8M8pU C qiep

pHTOBUMH KOllbU8MH H MHOrOK8H8llbHOro 8H8llH38TOpa. llpnoop Il03BOllH-

8T perHCTpHpOB8TI, Bee HCKp!i B ~aMepe H O,llHOBp8M8HHO onpe,21enHTb 

oele np08KUHH IlPOWHllH nyqKa, KOTOp!ie H306p~~8IDTCH H8 3Kp8H8 OCUHn

norpa~a H MoryT 6liTb nep8,ll8Hhl ,l!llH oelpael~TKJ,I B 3BM. Ha ycipOACTBO 

npnOopa nonyqeHO aDIOPCKOe CBR,ll8T81ibCl'B0/65{01 RCil01lb30BaJICR ,ll11R 

H3M8p8HHH IlPOWHllH MIDOHH!iX H IlHOHHliX nyqKOB M830HHOrO K8H8118 CHH

XPOUHK110TpOH8. B ,21pyro.11 npa6ope B KaqecTBe perHCTpaTopa TOKa HC

nonoayeTCH nponopUROH8llbH8H HllH ROHH884HOHH8H K8Mepa C npoBonoq

HUMH 3ll8KTP0,2l8MH, 8 H8KOil118HH8 38PHA8 npoH3BO,ltHTCH ua KOHA8HC8TO

pax:, Il0,2lC08,llHHBHHliX K npoBonoqKaM. Ilonyqennue H8UpH~8!1HH MOJKHO 

H80llID,l(8TI, Ha ocunnnorpawe, perHCTPHPOB8TI, H8 MHOrOK8H8llbHOM 8H8-

llH38TOpe Hllll nepe,ll8B8Tb B 3B!i.JlpHClop HBJ1H8TCH A0CT8TQqHO npocTUM 

H yHHBepcanoHUMj OH 0Clna,21aeT BUCOKHM npocTp81!CTB8HIIUM paapelll8HH-

8M, M0~8T HenpepUBHO padoT8Tb·B uyqKaX: ClOllblllOh HHT811CHBHOCTH H 

He HC!f8~88T npo,IiHllH nyqKa. lipHBO,llHTCH U3MepeHHhl8 npownnH BliB8,2l8H

HOro npOTOHHOro nyqKa CHHXPOUHKllOTpoHa B paanHqHUX ceqeHHHX. 

3. AnnapaTypa ,llllH CUCT8MU npoBonoqHh!X Kauep M8rHHTHoro HC

KpOBOro cneKTpOMeTpa/69/~ 5-M8Tp0B!i0 M8rHUTHhlH HCKpOBOil Cll8KTpO

M8Tp oun paapa60T8H ,l(llH HCC118AOB8HHH npouecCOB ,2lHWP8KUHOHHOfi ,llHC-
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COUHBUHH OTPHU8T6llbHblX nHOHOB H KBOHOB HB CllOlitHblX HAPBX Ha npo

TOHHOM CHHXpOTpOHe H~BS. Eonbwoe aaaqeHHe AllH 3KCnepHM6HT8 HM66T 

H3Mepemie KHH6M8THqecKHX xapaKT6pHCTHK nepBHqaoro M630H8, KOTOpoe 

npoBOAHllOCb npu noMOll!H CHCT6Mbl li3 IO npOBOllOqHblX HCKpOBblX Kauep 

c ~eppHTOBblMH KOllbUBMH. Kall,lU,llii aneKTPOA KBMep COCTOHT H3 256 npo

BonoqeK. HH~pMaUHH cqHTblB8ll8Cb C 060HX aneKTPOAOB no rpynnaM, co

A6PZ8ll!HM 32 KOllbUB. Ona ipopwi:pOB8JI8Cb B BH,Zte I6-p83PHAHblX CJIOB, 

onpe.l{ellHDll!HX KOOPAHH8Tbl cpa60T8BWHX npOBOJIOqeK, KOTopue qepea 

KpeliiT KAMAK nepeABB8llHCb B SBM HP-2100. IlpHBOAHTCH peaynbT8Tbl H3-

MepeHHH pacnpeAeneHHH qaCTHU B nyqKe no HMilYJibCBM H HeKOTOpblX APY

rHx B6llHqHH. 

4. AnnapaTypa AHR liCCll8AOB8HliH peBKUliH o6p8THOro 3JI6KTpopox

A8HHH lli10HOB/?O/. 8KCn8pliM6HT BblnOJIHHllCH H8 M830HHOM K8H8JI6 CHH

XPOUHKllOTpOH8. YCT8HOBK8 perHCTp14pyeT 8KTbl B38HMOA6HCTBHH OTPHU8-

T6llbHblX llHOHOB C npOTOH8MH B XHAKOBOAOPOAHOli MHWeHH. li ee COCTBB 

BXOAHT MOHHTOpHbllt T6JI6CK0ll 1 BblA6JIHDll!Hlii B38liMOA6ilCTBl4H nHOHOB C 

npOTOH8MH 14 ABB 60KOBblX TenecKona, KOTOpble cnyxaT AllH perHCTPBUHH 

B03HHK8IDll!HX 3JI6KTPOHOB H n03HTPOHOB H onpeA6ll8HHH HX 3HeprliH H 

yrnoB Bblll6T8. PerHCTP8Ulifi C06blTHH npOli3BOAHTCH npli npHXOAe ynpaB

llHIDlllero liMilYllbCB. B K8litAOM co6blTHli H3M6pHIDTCH 4 aunnHTYAbl H 6 Bpe

M6HHblX HHTepB8llOB. Kpoue Toro, B 6 Tp8KT8X npoli3BOAHTCH BCnouora

T6JlbHbl6 8Un1lliTYAHbl6 H APYrHe H3M6p6HHH. nna 3TOrO HCnOJib30B8llOCb 

ycTpOilCTBO 16-MepHoro 8H81lli38 1 CO,l{6plit8ll!66 npeo6pa30B8T6llH 8H8JIOr

KO,l{ H8 256 KBHBllOB. PeaynbT8Tbl H3MepeHHlii H8K8llnHB8JIHCb B YCT8HOB

Ke Ml-4096 H 38T6M nepeABB8JIHCb AJIH. o6pa6oTKli B 3BM nMliHCK-22". 

5. AnnapaTypa AJIH HCCJI6AOB8HHH npHMHX HA6PHHX pe8KUHl1 nOA 

A6HCTBH6M npOTOHOB/?I/. Uenb 3KCnepHM6HT8 COCTOHT B HayqeHHH HA6P

HOlii P68KUHH Bbl6HB8HHH npOTOHHblX nap H3 nerKHX HA6P npOTOH8MH C 

3Hepruelii 640 MaB B ycnoBHHX BblCOKOlii nepeAaqH HMilYJibC8 npOTOHHOlii 
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nape. YCT8HOBK8 npOH3BOAIIT OAHOBpeMeHHyro perHCTpaunro Tpex 6blCTpblX 

npoTOHOB B K011eq1101.1 COCTOHHHII peaKUHH H 06ecneq111BaeT Bbl,l{61Iel!He 

HCCJI6AY6MOli pe8KUHH, HAJll!6li C uanoH DepOHTHOCT~ro, HB ipoiie PRAB 

Apyrnx HHT6HCUBHblX npoueccoB • .l\JIH perucTpBUHH npOTOHOB HCilOllb3y-
. . 

DTCH TPH TenecKona H3 CUHIITHJIJIHUHOH!lblX H qeveHKOllCKHX A6T6KTOPOB. 

llpeAyCMOTpeHO H8Mepe1rne ipOHB cnyqaliiHhlX COllil8,l{611Hli H PHA8 KOHT

ponbHblX napal46TpOB. AnnapaTypa COA6Pl!UIT ABB BMil/IHTYAHhlX TP8KT8, 

TpH Bp6M6HHblX Tp8KT8, 8 cqeTqUKOB HMllyJibCOll, ABB perucTpa KOH

CT8HT H BCilOMoraTeJibHble 6nOKH. IlocTynaromaH ttHipopMBUUH P83A6JIH6TCH 

HB ABe rpynn1,1. K nepBOll OTHOCHTCH BMilJIHTYAHhle H BpeMeHHble H3Mepe

HHH, npOH3BO,llHMh18 AllH KBlKAOro IlOCTynaroll!ero C06h1THH, a KO BTopoil -

H3M6p6HH.il qHcna HMnynbCOB Ha BblXOA8X 0TA6JibHblX yanoB annapaTyphl, 

ocymecTBll.il6Mhle HHTerpanbHO AJIH onpeAene11H9ro qHcna C06hlTHil HJIH 

YCT8HOBJI6HHOro BP6M6HH. AnnapaTypa P83M6ll!6H8 B ~nyiCKapK8CHOil CHC

Teue KAMAK C KOHTponnepaMH C ipHKCHpOB8HHblMH nporpaMM8MH. 3aperH

CTPHPOB8HH8H HHWOPM8UHH qepea H8KOilHT6JibHOe YCTpOHCTBO nepeAaeT

CH B 3BM HP-2116C. 

6. AnnapaTypa AJIR HCCJI8AOB8HHH pacceHHHH nHOHOB ua RAPBX re-

. llHH1
72

- 74/_ 8TH RCCll6AOB8HHH npoBOAHJIHCb c IlOMO!llbD CTpHMepHOil Ka

Mepu BblCOKOrO ABBJI6HHH. 8WW8KTliBHOCTb pa60TN BCet! YCT8HOBKH onpe

A6llH6TC.il CRCT8MOlii CUHHTHJillflUHOHHNX A6T6KTOpOB 1 KOTOPB.il COCTORT H3 

22 cqeTHblX TP8KTOB, BXOAHUIHX B COCT8B TenecKona H rOAOCKOna. IlpH 

T8KOM KOJIHqecTB6 A6T6KTOPOB HX nepHOAHqecKB.il K8llH6p
0

0BK8 H npoBep

Ka c:raHOB.fl!C.fl CJIHIIIKOM :rpy)l08WUIMH,n03!0MY II&!H owm npoBe)leHh! pa

ClOTbl no 8BTOM8TH38UHH 3Toro npouecca. C IlOMOll!bID paapa60T8HHOil 

CHCT6MN BblllOllHHIDTCH T8KHe onepaunn, KBR H3Mepeane qncna HMilYJibCOB 

H CKOPDCTH cqeTa B TPBKTBX, R3Mepemie B6JIHqffHJ:l 38.l{epJKeK I CIIHTHe 

8MilJIHTY.llHhlX cneKTPOB C qepeHKOBCKoro ,ll6T6KTOpa, H3MepeHH6 H8IlpH

JK6HHH llHT8!1H.il ~SY 1 8 T8Klit6 H3Mepeane TOKOB uarHRTOB H mma ueaon-
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Horo TpaKTa CJllHXPOUHKJIOTPOHa. CHCTeMa 3aHHMaeT ,l!Ba KpeHTa B CT8H

,llapTe KAMAK - Kp0HT perHCTpaUHH H KpettT ynpaBneHHH. B nepBOM pac

nonOiK011LI 6norm, npe,llHaaaaqeHHLle TOJII,KO ,llJIH nepe,llaqH 1rnqiopuaum1 B 

3BM: cqeTqHKH, perHCTPhl KOHCTaHT, BXO,llHLle perHCTphl H npeo6p830B8-

TenH 8H8JIOrOBLIX B8llllql{!I B RO,ll. 3TH 6nOKH p83,ll8JIHIOTCH H8 2 rpynm,1; 

C nepBOiil HH4JOPM81.lJllH cql!Tb!BaeTCH npH perHCTP81.lJllH R8JK].\Oro C06hlTHH, 

8 BO BTOpOll - HaKannHB80TCH ,llllHTe JII,H06 BpeMH H cqHThlB86TCH no cnr

Hany C yCT8HOBoqHoro cqeTqnKa. KpeiilT ynp8BIDl6TCH KOHTponnepoM C 

qJJllKCHPOB8HHhlMH nporp8MM811H. CeneKTHBHOe qTeHHe HH1pOpM81.lHH C 6110.KOB 

B COOTB8TCTBllll c nocTynHBillHMH CllrHan8MJll L o6ecnel!llB8eTCH cneua-

8JII,HhlM rpett,llepoM 3THX CHrHanoB. Bo BTOpOM KpettTe cocpe,llOToqeHhl 

6noKH, Tpe6yIOU!He ynp8BJ18HHH OT 3BM: KOWIYT8TOphl nornqecKHX H aaa

norOBblX CHrH8JIOll, ynpaBJIH8M8H 38,l\ep:ama, YCT8HOBOqHhlii cqeTqllK, re

HepaTop HMnyn1,coB, BblXO,llHOH perHCTp, HHTepqieiilcbl K anqiaBHTHo-unqipo

BOMY H rpaqinqeCKOMY ,l(HCilll8HM. CIO,lla JK8 qepe3 BXO,llHOH perHCTp nOCTy;.. 

naeT JllHqJOpM81.lJllH C KOHTponnepa nepBoro KpeiilTa. C IlOMOU!I,JO BLIXO,l(HOrO 

perHCTpa B8,ll8TCH ynpaBneHHe pa60TOH nepBoro KpettTa, H8IlpHMep, H8-

M8H8HJlle peJKHMOB ll3MepeHHH, KpaTHOCTll cxeu COBil8,l(8HJllH Jll T.,ll. BTopott 

Kpei1T CBH38H C 8BM HP-2116C qepea YHHBepcaJll,Hhlil KOHTponnep. Coa.na

HO nporpaMMHoe ociecneqeune, Heo6xo,llHMOe ,l(JIH pa6ow cncTeMhl. Ilpe,lly- · 

CMOTpe11 Bb!BO,l( HHWQpl.481.lHH B Bl1,l\8 T8()J1Jlll.l H rpa,pHKOB Ha .paanHqllb18 

BH8WHHe ycTpottcTBa, B TOM qncne Jll Ha ycTpO»CTBa, BKnIOqeHHhle qepe3 

KpeliT KAMAK H HaXO,IIHU!Jll8CH PHi'.\OM C ::rncnepllM8HTaTOpOM. IlpHBO,l(HTCH 

npHM8phl paOOThl CHCT8Mhl. 

OCHOBHhle pesyn1,TaThl npe,11cTaBne11Hoiil padOTLI aaKnIOqaJOTCH B C03-

,l(aHHJll cneunanI,HOro KOMilJ18KCa sneKTpOHHOH annapaTyphl ,l(RH 8BTOMaTH

aaunn COBp8M8HHOro qJH3JllqecKoro 8KCnepHM8HT8 Ha ycKOpHT8JlHX 38pH

JK8HHhlX qacTJlll.l Jll oopa6oTKJll nonyqaeMOH HHqiOpM81.lJllH. 8TOT KOMilJ18KC OT

KPLIJI npHHUllflH8JII,HO HOBLl8 B03MOJKHOCTJll IlOCT8HOBKH 8KCnepHM8HTOB Ha 
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CHHXPOl.lHKJlOTpoHe H CTaJI H80T~8MJ18MOH qaCTI,IO OCHOBHoro ooopy,llOBa

HHH RaoopaTOPHH H,ll8PHLIX npooneM. OH ycnemHO BLl,l(epJKan MHOroneTHHe 

HCilhlT8HHH H. noa'BOllHJI BhlflOJIHHTI, Ha Bb!COKOM YPOBHe OOJII,WOe qncno 

CJIOJKHettrnnx nccne;J.\OBaHHH KaK no qJJll3HKe 8Jl8M8HTapHLIX qacTJlll.l, TaK H 

no qJH3JllK8 8TOMHoro H}.\pa, B peayJII,T8Te KOTOPLIX nonyqeHLI HOBLJe ].\8H

Hhle O 4JYH.l!8M8HT8JII,HLJX CBOHCTB8X MaTepHH. IlpH C03,llaHHH KOMIIJ18KC8 

annapaTypu 6unn peweIW cne,llyIOU!He aa,11aqn: 

I. CHCTeuaTHSHpoBaHhl TpeCiOB8HJllHK sneKTPOHHOl1 annapaType, 

HCilOJII,3Y6MOH ,l(JIH 8BTOU8TH381.lJllH COBpeM8HHOr() qJJll3JllqecKoro 3Kcnepn

M8HT8. Ha yCKOPHT8llHX aapHJK6HHLIX qaCTHll, lI COCTa.BJleHa 0606111emrn.I1 

6110K-CX6M8 CJllCT8MLI perHCTpal.lJllH, HaKOllJl8HJllfl H o6pa60TKJll 8KcnepH

M8HT8JII,HOli HHqJOpMal.lHH. 

2. Ha OCHOBe npe,11JIOli6HHOll CTpyKTypu paapa6oTaH lI C03,ll8H HO

BLIH KOMnneKC aneKTpOHHOH annapaTypu, npe,llH83HaqeHHlill ,llJlH 8BTOMa

TH3al.lHH qJH3JllqecKHX HCCJ18,l\OB8HHH Ha CllHXPOl.lJllKJlOTpOHe OLlHH Jll .ziPY

rnx YCKOpHT6JIHX, KOTOpLlil Ha COBpeMeHHOM ypOBHe· pemaeT aa,11aqu 110-

rHqeCKoro oTOopa H aHamrna nmiiopMaumi, cneKTpoMeTpnqecKoro 8H8JIH

aa HHWOpMal.lHH, o6MeHa HHWOPMa~HH Meli,lly perHCTPHPYIOUleli annapaTypott 

H 8BM, Ha6JIIO,ll8HHH H aanHCJll HHqJOpM8UHH, H8KOilJ18HJllfl H o6pa6oTKH JllH

wopM81.lHH. 

3. Paapa60T8H Ha6op opnrnuaJII,HhlX 6JIOKOB B CTa11,11apTe KAMAK 

paanHqHoro lPYHKl.lHOH8JII,HOro Ha3HaqeHHll, B TOM qncne cqeTqHKH C _,l(e

CHTJllqaott lIH~HKauneii, H3M8pHT8JlH BpeMeHH, ycTpOMCTBa nptteua HHqiop

Y8UHJll C H8KOilHTeJieiil MHOrOK8HallI,llhlX aH8JIJll38TOpOB, KOMMYT8TOPLI JIO

rnqecKHX Jll aHanorOBLIX cHrHanoB, HHTepqielichl ycTpOHCTB H8Cllll0,l\8HHH 

H aanHCJll lIHqJOpMa~HH H JIP• Bcero paapa60T8HO OKOJIO 70 THilOB 6no

KOB. 

4. Ilpe,llJIOJKe11 HOBLIH cnoco6 aHanoroBoro cqHTLIBBHHH m1wopMal.lHH 

C ,lip8iilWOBLIX KaMep, KOTOpblll npll 0Ilp8,l(8Jl6HHLIX TpeGOB8HHHX 3KCU6pll-
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M6HT8 Il03BOnHeT 3H8llliT8nDH0 ynpOCTHTD aneKTPOHHYID annapaTypy •. 

s. Coa.ztaHo H6CKOnDK0 opHrHHanDHUX ycTpOHCTB MHOPOMepHoro 

attanuaa KaK C perHCTpaunett BC6X IlOCTynaro~HX co6UTllrl, TaK H C npe.zt

BBPllT6nDHUM OTOOPOM IlOCTynaro~llX co6UTHli, o6ecneqHBBID~llX 60nDWYID 

rHOKOCTD B pa6oTe. 

6. IlpeAnO~eH ll ocy~eCTBneH HOBUH pexHM paoOTU MHOroKaHBHDHUX 

8H8Jlll38TOpoB, B KOTOpOM llHT6pBanu Bp6M6HH, CBOOOAHUe OT npll6M8 

IlOCTynaro~eli llH~OpM8Ullll, llCilOnDayroTCH .ztnH H86nro.zt6Hllfl llJlll o6pa6oT

Kll aaperllCTPllPOB8HHOH llHWOPM8Ullll, qTo· IlOBUW86T a~eKTllBHOCTD llX 

llCil0JID30B8HllR. 

7. PaapaOOTBH OpHrHH8nDHUH KOHTponnep c ipHKCllpOBBHHUMH npo

rp8MM8MH B CT8HABPT8 KA~AK, npeAHBaHaqeHHuii .ztnR qTeHHH HHWOPMa

UHll, KOTOpuii COBMeCTHO C rpeiiAepOM CHPHBJIOB L Il03BOnHeT opraHH-

30B8TD ·ru6KH6 CHCTeMU OliCTpOli nepeAaqH paannqH~X MBCCHBOB .HH~op

MBUllll B SBM KBK C OAHOKBpKBCHOH, TaK H C MHOPOK8pK8CHUX CHCT6M, H 

ynpocTHTD Tpe6yeMoe nporpaMMHOe o6ecneqeHHe. 

8. IlpeAnoxeH ll ocy~ecTBJieH HOBliii cnoco6 npeo6paaonaHllH .ztBo

HqHoro KOAa B ABOHqHo-AeCHTllqHuii, KOTOPHH cymecTBeHHO ynpo~aeT 

aneKTpOHHYID cxeMy. 

9. IlpeAnO~eHO ll ocymecTBneHO HOBOe ycTpOHCTBO Anfl ll3M8P8HHfl 

npownna nyqKOB aapaxeHHUX qacTHU, co.ztepxa~ee MHOronpononoqHyro Ka

Mepy H MHOrOKaHanLHHH 8H8nH38TOP H Il03BOHHID~ee OAHOBpeMeHHO onpe

A8HHTD o6e npoeKUllH nyqKa. 

IO. IlpeAH0~8HH ll nocneAOB8T8HLHO ocy~eCTBneHU B COOTB6TCTBllH 

C Tpe60B8HHHMH 8KCnepHM6HT8 ll OCB08HH8M npOMHwneHHOCTLID HOBOro 

o6opy.ztOB8HHfl H8CKOHDK0 B8pll8HTOB na6opaTopHoro U8HTp8 H8KOllll8Hllfl 

H oopaooTKH HH~pM8UHH, BKnroqaro~ero H8KOilHTeHDHlle ycTpOHCTB8, M8-

nue n MHKpo- SBM n annapaTypy B CT8HA8pTe KAMAK. 
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