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IlonynpoBOllHHKOBue lleT8ltTOpbI Bll8pHbI X H3ny'18HIIA 38 nocnerurne rollbl BaXOllBT mapo

:s:oe npHM81I81IH8 B s:s:cnepaMe!ITam.aoA smepBoA «!iH3Hll:8, ll03HM8TpHH, M8llHllHHe, reonorHH H B 

pBll8 JlpyrHX OTpacneA Bay:s:H. ::'hoLcy cnoco6CTDOBanH, ao-nepBbIX, onpe)l8118H!Ibl8 npeHMY

lll8C'I'Ba, KOT0pbt8 BblrOllHO OTIIH'ISJOT 3TH ll0T81tTOpbI OT DC8X paJiee H3B8CTHbIX aaanorH'IHbIX 

ycTpoilCTB, H, BO-BTOpbIX, ycneXH B T8XIIOJIOrHH H3roTOBII81IHB 'IHCTbIX HCXO)lHbIX MeTepHanoB 

(xpeMHHB H repMaBHB). 

0TJIH'IH00 saepreTH'l8CKOe pa3peweaae, BbICOK08 6bICTpoJ;teAcTBBe, M8Jlbl8 ra6apHTbl, 

llpOCTOTa llHTSHHB H cnoco61IOCTb pa6oTaTb a AOCTSTO'IHO CHllbHbIX MarHHTHbIX llOIIBX - nea

Hble K8'18CTBa nonynpoBOAHHKOBbIX )l8T8KTOpoB, KOTOpble o6ycnoBHIIH B03MOlKHOCTb npOB8A81IHS 

MHOrHX «jlH3H'l8CKHX SKCll8pHM8HTOB Ha ycxopHT8JIBX TBl!C81lbIX HOHOB Ra6opaTOpHH HJ;t8p!IbIX 

peaxnal! OH.HM. B nepByro O'lepeit& sTo OTHOCHTCB K sKcnepHMBHTaM, cBB3aHHbIM c CHHTe

aoM B Hll0HTB«jlHK8llH8il J;taneKHX TpaacypaaOBbIX 9JI8M81ITOD, Oc!IOBHaB TpyAHOCTL, !COTOpaB 

BCTPO'I08TCSI npH peweHHH TSKHX 30A8'1 C lIOMOlllbJO TBllt81lbIX HOHOB, CBB3a!Ia C ManoA Bena-

-32 --34 2 
'IHIIOfi C8'I81IHA Slll8pHbIX peaKnHA ( nopBAKa IO - IO CM ) • 06bl'l!IO T8KH8 SKcnepHM8l!TbI 

llpOBO/lBTCSI Ha DIIYTp8HH8M ny'IKe ycxopHT8JIB B ycnoBHHX CHllbHhlX BbICOKO'ISCTOTH~X H Mar

HHTHblX noneA. Oxaaanoc&, '!TO B03MOlltlIOCTb perHCTpanBH H cneKTpoMeTpHH npony:s:TOB peax

llHH C AOCTSTO'IHO HH3KHM «!ioaoM B CTOllb TBl!C01lbIX ycnoBHBX MOryT ycnemao o6ecne'111Tb 

nonynpoBO/lHHKOBbl8 neTeKTOpbl. 

B CBB3H C STHM B03HHKna aeo6XOllHMOCTb paapa60TKH cneKTpOM8TpH'I8CKHX ycHJIHTeneA 

/llIB pa60Tbl C TOKHMH /l8T8KTOPOMH. K COl!Caneanro, nonynpoBOAHHKOBble )l0T8KTOpbl HM8IOT 

pB/l H0/lOCTSTKOB, KOTOpble 3STPYAHBJOT peanH3SllHIO HX BbICOKOro aaepreTH'l8CKoro pa3pewe

HHB. K TSKHM H0/lOCT8TK8M OTHOCBTCB cpaBHHT8JibHO Manaa B81IH'IHHa caraana, map~KHI! llBS

na30H co6cTB8HHOi! eMKOCTH (oT necBTKOB no COT8H H TbICB'I llHKO~apan) H H81IH'IH8 co6-

CTB8HHOro HCTO'IHHKa myMa 30 C'IBT TOKOB yTB'IKH. KpoMe Toro, noBepXBOCTHo-6ap&epHbte 

)l8T8KTOpbl HM810'l' 38BHCllMOC'I·b COOCTBeHHOi! 8MKOCTll OT llOTBHllHana CMemeHHB H ynem.aoro 

COllpOTHBII8HHB_MaTepnana. 

Ilpa TaKoM pas6poce napaMeTpoB npaxTH'IBCKH aeBOaMOlKHO CKOHCTpyapoBST& yaaBep-
• 

can&HbIA ycH1IHT81IbHbIH TpaKT, KOTOpbIH pa6oTan 6bl B OllTHM81IbHOM pel!CHMe AIIB Bcex ne-

T8KTOpOB, T,e. B pel!CHMe1 o6ecne'IHBaromeM nony11eaae Ha!{ny,1mero saepreTaqecxoro paape-

W9HBSI • 
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/lllMflblo 06bI'lHO 3Ha'l0HlI0 K034'qllilllI8HTll B IIplIHJIMaIOT nt"K31lll!M D lIHT0pBane 2,5-3, 0AHBKO 

npone11eHHbIG R3M0p0HlilI llBJOT 311aqem1e lln>! B = 3 -6. BepOlITHO 8TO CBlI3ano C TeM, 'lT_O 

COBpeMenm,re !!!HpOKononocnh:e naMIIH C 60/lblIIOll KpyTR3HOil lIM€JOT paCCTOSIHIHI M0);;J:ty npo

BO/lO'lKSMII ceTKlI ropaa110 6o/lhllllI0 no cpaaaeHHIO C KBTO/llIO-C0TO'lRblM rrpoMe>KyTKOM. KaK 

npaDH/10, K034'q,1<nHeHT 8 pacTeT C pOCTOM llHQ/J_Roro TOKll, 

Ko11H'{8CTB8RRO B0/llI'llI!lll myMa KaK CIIC1'0Mbl /l0T0KTOp-ycH/ll{T0Jib B nenoM, TaK U OT-

,'!0/lbHblX KOMITOH0111' myMa ycunuTensr Bbipa=nacb B 0/lHHIIllBX 3Hepr1In, mnpnHa lllIRIIII my-

Ma (nonnasr IIIUpuna na llO/lOBIIHe MBKCHMYMS KplIBCll CII8KTpB/lbROro pacnpeAeneausi). llhrpu

Ha mrnlIII IIIYMa ( ~ ) CBSI3aHa C BO/llI'lHHOll lilyMa B cpe11ae-xaa11paTII'IHLIX 3/leKTpoHax 

N w ) cneAyromeA aaaHCIIMOCTbro: 

~ ·= 2,36• v if~u, (1) 

rile , -cpe/lmrn 311epr1Isr o6paaoaaHHlI 3nexTpo1rno-Ab1po'lROll napu. nmr KpeMHHOBux Ae-

s1 ~ Ge -=-: 
T0KTOpOB ~ = 8,5 yN W H ,'l/llI repMaHH0BblX J'.l0T0KTOpOB ~ a 7 yNi:i. 

Ecnn nonoca rrponycKaHHlI ycHnHTe1111 orpaHn'leHa nHq,q,epeHnupyromnMu u HHTerpnpyro-

mHMII RC -nem!Mll C paaHJ,IMH ITOCTOf!HHbIMII apeMeau ( OllTIIMS/lbHbll! crry'lal! OTIIO-

ruenn11 cnraan-myM), a cnrHan OT neTeKTopa Mo~no rrplIH!ITb B q,opMe cKa'l'.Ka noTeanuana, 

TO np!IB0/l0HHBlI K BXOAY uopMa/1H30BllHHlllI no curHany BenH•urna myMa ( B K3B AITll Kp0MHll0-

BblX neT0KTOpoB) 6yneT paDHa: 

-e RwS::
2 

- 3 2 Ii ~ 11= (41• 10 --- + 0,82lgr + ~ + lU C ) 
R 
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-3 2 ½ 
~ 21 = ( 19,4• 10 ~- + I, 15lgr + .2!!L + 0,96• 10 C ) 
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___El__!!_ + 0,82lgr + __ + 1,4• IO ·C ) • 
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C2> 

(3) 

(4) 

(5) 

3necb nepBblll IIH)l0KC npu ~ o6oaHa'laeT qecno nnTerpnpyromnx nenel!, a BTopoll - 'lncrro 

nnq,qiepeuunpyronmx, C -BXO/lHa!I CM!WCTh yCIIITHTOITH BMGCTe C 0MKOCTbIO neTeKTOpa (rrij,), 

R wa -3KBnaaneuTnoe conpoTIIBnamne npo6onoro myMa ( oM), lg -cyMMa KoMnoHeHT 

ceT0-'1110!"0 TOKa a TOKa YT0'IKH -neTeKTopa (na), R -BXO,'!HQ0 COIIpOTHB/l0HUe YCIIITIITen,r 

(MroM), r B MKCeK. ITpJ_I OllTIIMllHhHb!X llOC'rOlIHHhlX BpeM0HII 
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-3 % -½ r 
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= 4-10 CR wa Jg (7) 
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-3 ½ -½ 

r OITT 12 = 12, 10 CR wa lg (8) 

--MUHUMllllbHal'I l!IUPIIHa ITIIHIIH myua nrr11 Kp0MHUlI nm1 pa3ITII'Illb!X TIInoB q>opM1Ip7--

~ ¼ ¾ 
6 t . .mn ·= ( 0,1 - 0,12)C ½ R wa lg (9) 

/ 
Ha OCIIOBBHHH Bbipall<eHnA ( 2) - (9) nocTp00HbI HOMorpaMMbl nrrsr onpenerreamr IllHplIHbl /llIHIIII 

myMa 01· OCHOBHbIX llCTO'IHIIKOB . myMa H nm, OllTIIMll/lbHOl! nocTOS!HHOA Bp0MOHII ipOpMnpoaaausr

no H3MepeHHblM 3HB'l0HHSIM R wa H lg • 

nnsr noB0pXHOCTH0-5apbepllblX ,'!OT0KTOpOB CO cpenHHM P83pemeHII0M R co6CTB0HHOll 

eMKOCTbIO 6orree 50 nq, orrpenem!JO:IIIIM napaMeTpOM npu BhI6ope Tlma H p0lKHMS BXO/lHOll naMnu 

11B/1110TCII 3KBIIBB/10HTH00 conpOTHB/ICHD0 Apo60Boro WyMa, a J'.l/lfl HH3K00MKOCTHLIX p - i - n 

neTeKT9poB ·onpenerrsrromKM napaMeTpOM HMSI0TCII axonnag 0MKOCTb rraMnu II llp0ll3B0,'!GHK8 

R ma lg • 

!lo peayrrbTaTaM II3Mepenul1 ycTaHOB110HO, '!:TO ,'l/lH a -cnexTpoMeTpnu ua noaep:xaoc~-

ao--OapbepHbllC neTeKTopax B K8.'l0CTB8 BXO/:IHLIX rraMn MOryT Ob!Tb ycneruao ucnom,30B8Hl,l 

8C311 1 6C15!l K 6)K9IT B TpHO/lHOM BK/ll0'10HHH1 a /l/lH {3 1 Y cneKTpOMCTpHII aa p-i -n 

neTeKTOpax II noaepxHOCTHo-6apbepHb!X Kp0MHII0Bb!X ,'leTeKTOpa,: C oxpaHHblMH KO/lbllllMU H3 

BblCOKOOMHOro MSTepnana nenecoo6pa3HO UCIIOITb30BaTb B Ka'leCTDe axonaoA naMnu 6H23TI C 

npenaapnTenhHUM oT6opoM no myMoBhtM xapaKTepncTIIKaM. IloKaaana nerrecoo6paanocTb 

rrpenBapHT0ITbHOll - Tp0HUpOBKU ltaMII II op1I0HTIIpOBO'IHOro ux OT6opa no aHonHoMy TOKY. 

8 aaK/l,0'{0HU8 nplIBO,'llITClI CX0Mbl CKOHCTpynpOBRHHhlX 38pSl/:IODblX npenycH/llITenel1 nrut 

p83lllI'IHblX TllllOB ,'!0T01tTOpOB. IIl1Ip1rna /llIHIIH myMa npe/lyCH1!HT0:llI ,'l/lSI /3 1 'Y cneKT;>O-

MeTplIH c Bxonaoi! naMnoll 6H23TI He npeauwana 2 K3B Arr11 KpeMansr ( 1,8 K3B /lrrsr rep11,mannl 
/2/ 

rrpu BHew!lell BXOJ'.!Hol! eMKOCTII 1 0 nq, , nmp1ma lllIHHH ruyMa npenyclirrnTerrel! nrrsr a 

cmiKTpOM8Tpl!II KOne6arracb OT 6 K3B no 12 K3B nrrSI Kp0MHIISI B 38BIICIIMOCTK OT Tuna II pe*ltMS 
/3 4/ 

BXOAHOA /lBMilbl npu BnemaeA BXO,'lllOll 0MKOCTII 100 nq, • • IToltyqeHllbl0 peaym.TaTbl HB-

/llIIOTClI 0/:IHIIMU U3 rry'lWIIX B 'llICll0 Tex, KOTopue 6unu orry6n_HKOBaHI,I no HBCTOSIIl!0ro BpeM81III 

npyrlIMII BBTOpaMII. 

TpeTblI rnaaa nuccepTanuu II?CBSII1!0Ha npuMeH0HHJO Tp81l3UCTOpOB B cneKTPOMeTpn'leC

KIIX ycnnnTerrsrx nn~ nonyupoaonanxoahlx neTeKTOpoa. 

Ha OCHOBSHIIH aaannaa 3KBIIB8/l0HTHOl1 CXGMbl CIICT0Mbl nonynpoBO):{HIIKOBbll1 ll0T0KTOP-

6 7 



TpaH3HCTOp BbIBOA8Hbl OCHOBHbl0 KpHT8pHH BblOOpa BXOA!IOro TpaH3HCTOpll ll ero p8JKHMa. 

MnHHMalibHa!l mnp11Ha IIHHHH myMa TpaH3HCTOpllblX ycnlIHTenell 

SI 
t,.MHH 

.4,7 C Ii -1/, -t/, 
.a . fl 

-" (IO) 

o6ecnG'IHBaCTCSI B AH811830H8 OTHOIDCHHl! SMHTTCpHoro TOKa K cyMMapHOMY TOKY 6a3bl it yTC'l-

2 3 
KH A8T0KTOp8 10 - 10 B aaBHCHMOCTH OT 3H8'18HHH KOSip<pHUHCHTa YCHII8HHH no TOKY Tpan-

3HCTOpll ~ )
0 

8 COOTB8TCTBHH C STHM paOO'IH0 3Ha'l8HHSI TOKa SMHTT8p8 BXOllHOrO TpaH-

3HCTopa ne:amT B npenenax OT 10 110 300 MKa. Bxonsoll Tpana11c-rop 11011JKen HM8Th Bbl-

COK08 3Ha'l8HH8 KOSipipHUHOHTa ycnneHHH no TOKY npH~TaKHX HH3KHX 3H8'19HHHX SMHTT8pHoro 

TOKa, MHHHMa1IbH08 3Ha'18Hll8 npOH3B8/18HHH I KO r 8 ' Bb!COKYIO rpaHH'IHYIO 'l~CTOTY n MHHH

MalihHYIO BXOAHYIO eMKOCTh, Han6onee nonxonnT nnn pa6oThl B cneKTpoMeTpH'IOCKHX ycnnnTe-
. ,~ 

mix npell<pOBLl8 BblCOKO'laCTOTHblO repM8HH8BbI8 TpaH3HCTOpbl IT403 ( fl402)' IT411 • 

HeCMOTpH Ha cpaBHHT81IhHO 00/lbIDOll ypoB8Hb COOCTBCHRblX myMOB, TpaH3HCTOpHbl8 

ycnnHTenn MOryT ycnemno npllM8HHTbCH BO MHornx <pR3H'l8CKHX sxcnepHM8HTax, CBH3aHHblX 

co cneKTpOM8Tpnell THllCOnhlX 3apHllC8HHblX qaCTllll. Ha neTOKTOpax co cpenenM pa3pemeHHeM. 

Bblcoxan SKOHOMH'IHOCTh, Manh1e ra6apHTh1, 6on1,moll cpox cnyllC6b1 n SJrcnnyaTannoenan na.;. 

ll8llCHOCTh, H8'1YBCTBHT8nhHOCTb K OTHOCHT8nb.HO cnnhHblM Mar!IHTHUM non!lM nena!OT nx He-
' . /8/ 

3aM8HHMbIMII, JianpnMep, npn H3Y'l8HHH cnonTannoro A81IOHHH TpaacypaHOBblX SII8M8HTOB 
/7/ 

HIIH npH H3M8p8HHH saeprnn YCKOpOHHbIX HOHOB llHKIIOTpoaa • Oco6eHH0 omyTHMbl npenMy•-

IlX8CTBa TpaH3HCTopHblX cxeM npn cpaBHHT81IbHO OOIIbWHX co6CTB8HHblX 3H8'18HHHX 8MKOCTH 

• /l8T8KTOpOB, rne OHH y_cnenrno KOHKypnpy!OT C II8MllOBUMl! CX8M8MH C TO'IKH 3p8HHH BKIIa.na 

co6CTB8HHblX myMOB B p83YIIbTHpy10mee snepr8TH'l8CKOO pa3peweane. 

HaHM8HbWaH mnpnna IIHHHH wyMa, KOTopan 6hlna nony'lena C: TpaH3HCTOpHblMH npe.nycn

lIHTCII!lMH, COCTaBIIHII8 38 KSB B SKBHB8II8HT8 lllIH KpCMHHH npn BHCWHCll Bxonnoll 8MKOCTH 

35 mi/51
• 

HoBbIC B03MOllCHOCTH OTKpbllIHCb C llO!lBnenneM noneBblX TpaH3HCTOpOB, HM8I01IXHX 6onh

moe BXOllH08 conpOTHBIIOHHC, Manyro BXOAHYIO CMKOCTh, BblCOKYIO rpaHH'IHYIO qacTOTY Hypo-
" /8/ . 

B8Hb myMa, cpaBHHMblll C naMnaMn. 3xcnepHMOHTanhHhl8 naHHbte CBHllCTCnhCTBYIOT O TOM 

'ITO onTnMalibHaH cxeMa npe11yc1mnTena /llIH cneKTpOM8Tpnn na p-i -n /lCTCKTOpax MOllCCT 

' Ob!Tb nocTpoea:a na llOII8BblX TpaH3HCTopax, ecnn pacnonollCHTb BXOAHOll xacxa.n B oxnallCll88MOlt 

xaMepe B senocpe,ncTBOHHoll 6nn30CTH oT caMoro ,neTeKTopa. HanMeHbman wnpnsa nsann myMa 

B STOM CJIY'la8 COCTSBnneT 0,8- 1 ,4 KSB B SKBHBanOHTO /llIH repMaHHSI llpH T8Mll8 -
0 . ' 

paType OKOIIO 125 K. nnn pa6oTbl e nonepXHOCTH0-6apb0pHbIMH /lOT8KTOp8Mll nenecoo6pa3HO 

ncnonb3oBaTb KOMOIIHnpoBaHHbl8 ycnnllTOIIII C BXOAOM, Bb!IlOllllOHHblM Ha MOTan110-Kf3p8MH'IOC

KOll naMne 8C51H nnn 8H27fl, a ,nanbaellwee ycnneane ocymeCTB1InTh Ha 061,1'1HhIX Tpaa3nc-

/2/ . 
Topax 

B 'IOTBOpTOII rnase .nnccepTSUBH q,opMy11upy10Tcn OCHOBHblO Tpe6onaHIISI K nnnellHblM
0 

8 

"ti• 

w 

HMnynhCHblM YCHIIllTOII!IM, npenHa3Ha'IOHHblM imn pa60Tbl r. aapP.JlOBblMll npenycn1111Tema1,m, Il 

npe.nnaralOTCH CXOMU T&KIIX YCHIIHTenel!, BblllOnHOHHhlO KaK Ha 11aunax, TaK !I aa TpaH3HCT0-
/2,9/ 

pax • B COCTaB ycnnnTenell BXOAHT CX8Mbl '3KCll8H/l8poB (noporoBblX yc1mnTenell). J'.llI>l 

/lOT81IbHOro H3y'lennn y>IaCTKa cneKTpa Ha 8MllllHTYJJ.HhlX aaamtaaTopax C orpaHH'IOilllbIM 'IBC

HOM Kananon. 

Pa3pa60T8HHbl0 YClllillTOnH :IMOIOT MaKCHMBIIbBblll ..i:os4,q,H!1B8HT YCHIIOHHSI OT 0000 .no 

20000, nnaeAaocTb'aMnnHTy/lHOll xapaxTepHCTHKH HO xyllCe 0,1..JJ,5%,aecTaonnhHOCTb KO&<NJH

Ull8HT& ycnne1mn HO 001188· 0,2-0,3%, COOCTB8HH08 Bp8MSI HBpllCTaH!lH 0,1-0,2 HKCOK C mnpo

l!:RMH B03MOllCHOCTSIMH BblOOpO Tillla H BOilH'IHlIU iIOCTOH!IliblX Bpeuemi 'POPMHPYIOUT.llX nenell. 

YpoBOIIb myMa, npnBO/lOH!Iblll K BXOJJY, nellCHT B npenenax OT 5 .no 15 MKB cpei:ne-KBBll

pdTH'l!IbIX npn nocTonaaolt npeMeuu q,opM11pon11nnn 1 MK-::ex. 

Ocaoaa1,1e nTorn nponenairncll pa60Tr,1 cno.nnTcsi: K cnenyro::::ieMy: 

1 • CncTCM8TH31!poBaH MBTepnan no OCUOBHblM 'llaKTopaM, orpallH'IHBaromnM aHepreTH'l&C

K08 pa3perueane nonyupOBOllHllKOBblX i:;e-reKTOpOB. 

2. _flpoaenen aH81IH3 3KBHllanea~·noi! CXOMbl Cl!CTOMhl /l?.TOKTOp-yCHIIl'!TOlib C SKCITOHOB

n:e:anbllb!M HMnylihCOM TOKa aa BX0,'.18 H llOny'lOllbl p8C'lOTHb!8 COOTHvW8rIHSI nnn BpOMGHH lm

pacTaan,e: cnr11ana c paann'IHhlMH nn,naMn ycnnn..-,malt. 

3. PaccM0Tpea1,1 pa31IH'IHbie cxcMu nocTpce1mn aapsi:.noBhlX npenycmmTenea c 6onLll!BM 

xosq,q,nnneBTOM ycnnenn,i: B paaoMKP.yTOll neTne o6paTaoA cnnan. 

.4, CocTaBII<:>Hbl aoMorpaMM"1 .n.:m on:;:,enenennn ocaonui1x ncTO'l.HHKOB wyMa cncTOMhI 

nonynpOBO/lHllKODblll neTeKTop-ycl!m,Tenh, OllTIIMam,aolt TIOCTOHlll!Ol! BpeMeBn qiopMl!pOBBHHn n 

MHHHMailbHOll Il.U!pHHbI IIHHHH myua B 3/lBHCHUOCTH CT Hspa:..roTpOB Jl8TO:tTopa, BXOl'.IHOl! liaMllbl - , 

n Tnna ij,opMnponannu. 

5, Pa3pa6oTaHa MeTo.nuxa corn11coaamrn npeAycmtnTencJI c nony!lpOBoJ'.lliH.S:06hlMn ne:i·er;: .. 

ropai.m. 

0, ITpe;inollCea MOTOA n nponenea~ H31✓.epena£ sxnnnaneHTaoru conpoTnEJJeann apo6oBo

ro _myMa H 3Ha-tennn COTO'lflOrO TOKa pRna WllpOKOllv110CHblX yc:anuTeJJbHblX naMll B aaIJncn

MOC:Tll CT IIX pCJKHMa, 

7.floxa3ana nenecoo6paasocTb npa.nnapnTenLHolt Tpeanponxn ~aMn n OT~ops nx no 

MaxcnManhHOMY aaonaoMy TuKy a pel!<.nMe co cnc6o.nHol! ceTxol!, 

8. Ha ocnone npennoJKOHHull MOTOJ'.IHKH pa3pa60TdH npe,nycnnaTenb .nnu CllGKTpOMOTpHH 

Ha p -i -n ll8T8KTOpax C illllplIHOlt nHHHH WyMa 1,8 KSB B SKBRBaneBT8 ,nm? repMSIIHst IIpH 

BHOJil.881\ BXOJ'.JHOll OMKOCTH 10 rtq, H llOCTOH!!HOlt BpOMOHH ij,opMnponauna 1 MKC0K, 

9. PaapaooTBHbl npenycBIIHT01IH J'.IIIg Cll8KTPOM8Tpnn aa llCBCpXHOCTH0-6apbepHb!X /l8TOK

Topax c mnpnnolt mmnn myMa oT 8 .no 12 K9B a axnnnaneHTe .nnn Kpe'4nna np:a 1mewueA 

BXO~Holl OMKOCTH 100 n~. 
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10 .. 0npeneneRhI KpHTepuu nu6opa nxonuoro TpaR3RCTOpa Hero peJKHMa nru1 npBMeae

nuu B cnexTpoMeTpuqecxux npenycunuTenux. 

11. PaapaooTaRhI cXeMhI aapunoBblX npenycunu.Tenelt na Tpaua11CTOpax H np111,1eueuu 11 

,:,uauqecxux axcnep11MeRTax Ha ycxopuTenux TRJKenblX uouon nn11 onpenenenuu nepuona nony

pacnana cnonTauuoro neneuuu Tpancypauoaux MeMeHTOa, nnu perHcTpaJ0111 nponyx-ror nene
-34 2 

HIIH THJKOnhIX smep B peaKUBHX C ceqeBHOM no 10 CM H nnu H3M8p9!raH aueprH.H ycxopen-

RhIX HOHOB BHYTPK u~~noTpoua C ToquoCTblO Re JtYl!CO ! 2%. 

!2. Iloxaaaua uenecoo6paaHoCTb npHMeaenasi nonenux Tpaaaucropon Ami /J , ?' - cnex

TpoMeTpuu Ha P-1-n neTeKTOpax, ecnu 13Xonuo!l TpSH3.BCTOp pacnonOlK8H R8IIOCp8ACTBeHHo 

B OX118lKASOMOll KaMepe BM8CT8 C neT8KTOpoM. 

13, Ilp81J.IIO:!K8Hhl r;xOMhl npenycmxnTenelt nnu pAOOThl B MarHHTRhIX nomax H 

pRTnoro KOMOHBIIPOBQHHOro naMnOBO-TpaR3HCTOpRoro npenyc:IUilfT81IH. 

Manora6a·-

14. PaapaooTallhl CXOMbl OCHOBHhIX IIIIRCl::HblX H?,lllyllbCRhilt yc1mHTenelt II 8XCUAH.ll8p0B 

(noporOBblX YCH/IHT81181l), HM8l0mHe IIHH0IIBOCTb SMlIIDl'I'yABOlt xapaXT8pllCTHXJI IIO X3'lql 

0 1 1-0,5%, MaKCHMallhBhII! npeltq, z:09CP4'anirnnTa ycnnenu.s: Be 6onee 0,2..0,8% aa S qacoe, co6-

CTBOBnoe BpOMB uapacT&RHR o, 1..0,2 MltC8K n WllpOKRI! ARanaaou peI'yl!BpoBKH Y<=XZIOHHSI. 

Bee YClllIBTelIH HM8IOT ue M8H89 Tpex !pOpMHPYIOlllKX n:enel! C perynBpy8MhIMll llOCTOS!llHbIMR 

npeMem[ OT O, 1 no 10-30 MJtcex. 

OcROBHOlt MaTep1mu, 11CllOIIb30BaRHhilt 

II AOIIOlKOH HS llRTOlt R mecTolt Bcecol03llhIX 

/2 8,8 7 S 10 11/ 
B IIHCCOpTB.UllH, ony6nuxoBa.e B CTaTbllX ' ' ' ' ' 

. HB~ 
KOR,:,Spemurnx n:o RII8Pll0lt M8XTp0llHK8 1 1 

• 

B 3&KIIIO'I8RH8 C'IBTS!O Cl)OBM npHBTllhIM AonroM no6naronapwn, PYKOBOAHT8m! j>a.OOThI 

xa!IARABTa Texnuqecz:ux ~ayx A.4>. JlimeBa, ,yneua-xoppecnouneBTa AH CCCP r.H. <l>nepoBa, 

a TaKJK8 B.r. Cy66oTRRa, n. Kywrq,, M.C. BnpyneBa II X.a!IAH.ll&Tll ,jlll3HXO-M8T8MaTnqec:.:ux 

nayK B.A. ,npyBHa aa llOMOlllb a paooTe u o6cyJKAelIRe peaynbTBTOB. 
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