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HaH6onee cy~ecTBeaa~e onepauRB MeTonBK xaroToBn&HHH nonynpoBoa

HHKOBbiX ~£ -aeTeKTOpOB / lo2oS/ CB04i1TCJI Jt- cneJJyiOMHM: H3rOTOBneHHe 

nnocKonapannenhHbiX nnacTHH MexaHH'IeCKBM cnoco6oM; O'IHCTKa oT aarpHa

H-eHHA ROBepXHOCTeA nnaCTHH nocne M8X8BB'I8CKOA o6pa60TKH; XH MH'IeCKOe 

·TpaBneHHe c coxpaaeHHeM nnocKo-napannenbHOCTH; HaaeceaHe KOHTBKTOB H 

KpenneHHe nnacTHHbi B onpaBKe. 

B na6opaTOpHH HnepHbiX peaKuHA OlUIH paapa6oTaHa MeToaHK8 Haro

'I'OBneHHH KpeMHHeBbiX noBepxaocTao-6apbepHbiX ~ E -aeTeKTopoB Ton~HHoA 

15 - 140 MKM c nnocKonapannenbHOCTbiO < 0,5 MKM Ha aHaMeTpe 20-28 MM 

H p~11eA nno~aabiO 0,2 - 1,5 CM2. 

HaroToBneaHe nnocKonapannenbHbiX KpeMaHeBbiX 

nnaCTHH M9X8HH'I9CKHM Cfi0C060M 

KpeMHHeBbie nnac'l'HHbi HaroToBnHnHCb Ha wnHcpoBanbHOM cTaHKe c 

OKOH'IBTenbHOA fiOnHpOBKOA Ha OKHCH xpoMa. KoHe'IHBH TOnMHH8 nnaCTHH 

{30 - 150 MKM) npeBbiWana Tpe6yeMyiO TOn~HHY aeT9KTOpa 88 5 - 20 MKM. 

nnoCKORapannenbHOCTb nnaCTHH KOHTpOnHpOBanaCb ORTHMeTpOM H H8 aHaMeT

pe 20 - 28 MM nony'lanacb He xy>Ke 0,5 MKM. 

fny6HHa paapyweaaoro cnoH noBepxaocTH nnacTHHbl nocne o6pa6oTKH 

ae npeBbiWana -1,5 - 2,5 MKM. 
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0~HCTK8 ITOBepxHOCTeft rrnaCTHH OT 3arpH3H9HHft 

nocne MexaHH~ecKoA o6pa6oTKH rroBepxHOCTb rrnacTHH aarpsraaeaa. CTe

rreHb O~HCTKH ITOBepXHOCTH CK83hlB89TCH Ha Ka~eCTBe p-n rrepexo~a H pa36po

ce rro TonmHHe rrocne XHMH~ecKoro TpaBneHHH. 

t{T06b! o6ecrre~HTb M9X8HH~eCKYIO COXpaHHOCTb BO BpeMH O~HCTKH rrnac

THH8 rroMemanacb B ~ToporrnaCTOBYIO KacceTy (pHC. 1), COCTOHWYIO H3 ~BYX 

xpb!WeK c oTBepcTHHMH ( ¢.;. 1,5 MM) H ~ep>KaTensr. ManocT& LlHaMeTpa 

OTBepCTHft ITO Cp8BHeHHIO C ~HaMeTpOM rrnaCTHHbl o6ecrre~HBana paBHOMepHOCTb 

MeXaHH~eCKOrO H8TH>K9HHSI BO BpeMSI B03MO>KHoro npHnHDSHHSI nnaCTHHbl K 

Kpb!WKe B npouecce O~HCTKHo 

0~HCTKa Benacb OT BOCKa, WnH~OBanbHOrO anMa3HOro nopOWKa H OKH

CH xpoMa C o6H38Ten&HOA npoMhlBKOA B ~eHOHH30B8HSOA BO~e rrocne Ka~OA 

rrpoMe>KyTo~aoA orrepauHH, xpoMe ~syx orrepauHA ( rrocne rrpoMbiBKH B ~eTbipex

xnopHcToM yrnepo~e H aueToae). 

Oocne~oBaTenbHOCTb orrepauHft O~HCTKH cne~YIOW8H! KacceTa C rrnaCTHHOA 

Bbi~ep>KHBanacb 5 MHH. B KHnsrmeM pacTBope MbinbHoro rropowxa; ~Ba~bi rro 

5 MHH. B KHnsrmeM CCI 4 ( XHMH~ecKHe KoMnoaeHTbi 6panHc& c MapKoA 

OCt{); 1 MHHo B Bb!TSI>KHOM WKa~y; 5 MHH. B no~orpesaeMoft 830THOft KHcno

Te npH TeMnepaType 40" -90°C; no 2 MHH. B aueToae H cepaoa KHcnoTe; 

ITO 2 MHII.&_, ~Ba~bl B KHDSIW9M paCTBOpe 8MMOHHH Ha~cepHOKHCnoro, rrepeKpHC

TannH30B8HHOro B 5%-aoft cepaoft KHcnoTe ( 1 r aa 32 Mn); 1,5 MHH. B pacT-

sope ( 15 o6~eMHbiX ~acTeA aueToaa Ha o6~eM nnaBHKOBOA KHCnOTbl 

c pac~eToM 100 Mn o6mero o6~eMa Ha o~Hy nnacTHHy so ~ToponnacTosoa 

BSHHe) • KoHe~HbiMH onepaUHSIMH 6binH npOMbiBKa B ~eHOHH30B8HHOA Bo~e 

H cnHpTe. 

Do XHMH~eCKOrO TpaBneHHSI nnaCTHHa Xp8HHnaC& B SKCHKaTope. 

XHMH~ecKoe TpasneaHe c coxpaaeaHeM rrnocKorrapannenbHOCTH 

t{To6hl coxpaHHTb rrnocxonapannenbHOCTb npH CHHTHH paapyweaaoro cnoH 

c nosepxaocTeA nnacTHH npHMeasrnocb aerny6oxoe (5 - 20 MKM) ~sycTopoH

Hee XHMH~ecKoe TpasneaHe B Me~neHHOM TpaBHTene ( IHP:1HHOj2CH
3
COOH) npH 
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PHCo 1. <IIToporrnaCTOB8H X8CC8T8. 1,2 - XphlWKH C OTBepCTHSlMH; 3 -

lK8Tenb. 
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xone6aTen&HOM .llBH)KeHHH nnacTHHbi B ee nnocxocTH. CxopocT& TpaaneHHSI 

npH KOMH8THOft TeMnepaType COCT8BliSili8 1,5 - 2 MKMfMHH, 

~oTorpa~HH ycTaHOBKH .llliH TpaaneHHH noxaaaaa aa pHc. 2. SnexTpoMo

Top npHBO.IlHT B .llBH)K9HH9 KpHBOIIIHn, nepeBO.!lSIIIIHft Bp81118T9ll&H09 .llBH)K9HH9 

B xone6aTen&aoe. 

C U9ll&IO yMeH&III9HHSI Typ6yneHTHOCTH H COXp8HHOCTH nnaCTHHbl B npo

uecce Tp8Bll9HHSI npHM9HSiliCSI 38)KHM o6T9K89MOA CTpeliOBH.IlHOft ~op

Mbl1 KOTOpblft BBO.IlHliCSI B fi83 Ha KOHU9 CT9p)KHSI M8SITHHK81 38111HII19HHOrO 

OT KOpp03HH ~TOponnaCTOM, H nO.[l)KHM8liCSI II:Oll&UOM, 3aKpenli9HH9 B 38)KHM9 

npOH3BO.IlHliOC& H8 cneuHali&HOA nO.IlCT8BK9 0 HM9IOII19A nliOII18.1lKY .llliSI nnaCTH

Hbl aa ypoaae BHyTpeaaea noaepxaocTH nonoBHHbi aa)KHMa ( pHc. 3). KaaapaT

HbiA CT9p)K9H& npe.llOTBpawaeT nepeKOC BO Bp9MH KpenneHHSI nnaCTHHbl H TeM 

C8Mb!M npe.[lOXp8HH9T ee OT nonOMKH, 

I13M9p9HH9 TOlllllHHbl Kp9MHH9BbiX fill8CTHH 

nocne Tp8Bll9HHSI TOlllllHHbl fill8CTHH H3M9pSiliHC& no nOT9pSIM 9HeprHH 

a -'18CTHU 0 T8K K8K KOHT8KTHbiA: cnoco6 H3M9p9HHSI C nOMOIIl&IO onTHM9Tpa 

MO)K9T npHB9CTH K liOK8llbHOMy paapyllleHHIO ee noaepXHOCTH, 

Ha pac. 4 IfJ?HBeaeHbi peayn&TaTbi a3MepeHHH ·TOlllllHHbi .llliSI nayx nnacTHH·· 

B.llOli& .llH8M9Tpa. B H3MepeHHSIX HCfiOli&30B8liCSI KOllliHM8TOp C OTB9pCTH9M 

ll'SaM9TpOM 0,5 MM, ropH30HT8li&Hbl9 liHHHH COOTB9TCTByiOT TOlltnHHe, Bbi'IHC

li9HHOft no CP9.11H9A 9HeprHH npH 06liY'I9HHH a -'18CTHU8MH O.llHOBP9M9HHO BCeit 

pa6o'leA nnowanH ~ E -aeTeKTopa 14 1. To'IHOCT& HaMepeHHSI 6blna ae xy)Ke 

::!:.. 0104 MKM, 

Cpe.llHHft paa6poc no TOlllllHHe .llliH D·IJ8CTHHbl C TOlllllHHOA 28 MKM, 8351-

TOft H3 I cepHH (c O.llHOCTOpOHHeft fiOliHpOBKOA OKHC&ID xpoMa), paBeH 

::!:.. 0,22 MKM; a .llliSI nnaCTHHbl C TOliWHHOft 27,6 MKM H3 II cepHH (c .llBY -

CTOpOHHeA nonHpOBKOft) -::!:.. 0,15 MKM, 

HaaeceaHe KOHTaKTOB aa noaepxaocTb rrnacTRHbl 

nocne Tp8Bll9HHSI C U9ll&IO OKIICli9HHSI nnaCTHH8 Bbl.ll9plKHB8l18C& B CYXOM 

aoanyxe ae Meaee cyToK, 
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PBCo 2, ~OTorpacjiHH YCT8HOBKH llliB XHMHqecKoro Tp&Bn· 
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xoneoaTenbHOM .llBH)f<9HHH nnacTHHbi a ee nnocxocTH, CxopocT& TpasneHHSI 

npH KOMH8THOA TeMnepaType COCTaBnSina 1,5 - 2 MKMIMHH, 

~oTorpa~HSI ycTaHOBKH .llnR TpasneHHSI noxaaaHa Ha pHc. 2. 3nexTpoMo

TOP npHBO.llHT B .llBH)f<9HHe KpHBOIUHD, nepeBO.!lSIIUHA spaiUaTenbHOe ,llBH)K9HH9 

B KOneoaTenbH09, 

C uenbiO YM9Hb!U9HHSI TypoyneHTHOCTH H COXp8HHOCTH nnaCTHHbl B npo

uecce TpasneHHSI DpHM9HSinCSI 38)f<HM OOT9K89MOA CTpenOBH,llHOA ~op

Mblt KOTOpbift BBO.llHnCSI B 083 H8 KOHU9 CT9p)KHSI M8SITHHKa, 3811lHIIl9HHOro 

oT xoppo3HH ~ToponnacToM, H DO.ll)f<HMancSI xon&uoM. 3axpenneHHe a 38)f<HMe 

pOH3BO.llHnDCb H8 CD9UHanbHOA DO.llCT8BKe, HM9IOIIleA nnOIIl8.llKy .llnSI nnaCTH

bl Ha yposHe BHyTpeHHeA nosepxHocTH nonoBHH&I aa)KHMa (pRe. 3). KsanpaT

&IA CT9p)K9Hb np9.llOTBp811l89T nepexoc BO Bp9MSI KpenneHHSI nnaCTHHbl H T9M 

8Mb!M np9.ll0Xp8HSI9T ee OT DOnOMKH, 

HaMepeHHe TOnlllHHbi KpeMHHeB&Ix nnacTHH 

nocne TpasneHHSI TOnlllHHbl nnaCTHH H3M9pSI nHCb no nOT9pSIM 9HeprBH 

a -"1:8CTHU, T8K K8K KOHT8KTHbiA cnocoo H3Mep9HHSI C noMOIIlbiO onTRMeTpa 

O)f<eT np&secTR K noxan&HoMy paapymeHRIO ee nosepxHocTR. 

Ha pHc, 4 nJ?RBeaeHbl peayn&TaT&I R.::iMepeHRH ·TOnlllRHbi anH asyx nnacTRH: 

aon& .llRa~Tpa. B R3MepeHHSIX Hcnon&aosancg xonnHMaTop c OTBepcTHeM 

H8M9TpOM 0,5 MM, fopH30HT8nbHbi9 nHHHH COOTB9TCTByiOT TOnlllHHe, Bbi"':HC-

9HHOA no CP9.llH9A 9HeprHH npH oony"':eHHH a -"1:8CTHU8MH O.llHOBP9M9HHO BCeA 

aooqeA nnOIIl8.llH ~ E -.lleTeKTopa 14 1. TO"':HOCTb H3M9p9HHSI Oblna He XY)f<9 

0,04 MKM, 

Cpe,llHHA paaopoc no TOnlllHHe .llnSI D·II8CTHHbl C TOnlllHHOA 28 MKM, B3SI

oA Ha I cepHH (c oaaocTopoaaeA nonuposxoA DKBCbiD xpoMa), pasea 

0,22 MKM; a anSI nnacTRH&I c TonmHHoA 27,6 MKM Ha II cepHR (c asy -

OpOHHeA nonHpOBKoA) - ±_ 0,15 MKM, 

HaaeceaHe KOHTSKTOB Ha nosepxHOCTb nnaCTHHbl 

nocne TpasneHHH c uen&IO OKIICneHRSI nnacTHHa B&I.llep)f<HBanac& B cyxoM 

aayxe He MeHee cyToK, 
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PBCo 2. ~OTorpa~BH YCT8HOBKH AnH XHMH~ecxoro TpaBn8HBHo 
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HaaeceHHe KOHTaJtTOIB npOK311lO.IlllnOCb IB&KyyMHbiM HSfibineHHeM C BOnbcjlpa

MOBOA cnHpanH ~epes cjlToponnacToay~ Macxy, B xa'leCTBe nepenaero KOHTax

Ta aanbtnsmocb aonoTo, a B xa'leCTBe HeHH'beKTHpy~mero sanaero xoaTaxTa -

an~MHHHft /1,5/, 

ITocne aanbtneausr nnacTHHa noMewanacb Ha cyTxH B axcaxaTop. 

KoacTpyKUHH onpasxu .anH ~ E -.aeTeKTopos 

B oTnH'IHe oT xoacTpyxuHA onpasox nnH ~ E -neTexTopoB, onzca.HHbiX 

a pa6oTax 11,81, paspa6oTaaa 6onee TexaonorH'IH&H H yno5aaH B axcnnyaTa

UHH KOHCTpyKUHH 0 qepTe* KOTOpoA npHBeneH H8 pHC, 5, 

LleTeKTOp 38*8T BO BHyTp9HHeM KOHTeAHepe Me~y nByMH noponOHOI!IbiMH 

KOnbU8MH 1 npenaapHT9nbHO 0'1Hill9HHb!MH B '19TblpexxnopHCTOM yrnepone H CDHp--Te, 3TO npenoxp8HH8T neTeKTO.p OT MeX8HH'I9CKHX fiOI!IpeJKn9HHlt H ooecne'IHIBS-

9T aneKTpH'19CKY~ R30nHUH~, He MeHH~IllY~ CBOACTB UOBepXHOCTH xpeMHHSI, 

BayTpeHHHA KOHTeA.Hep COCTOHT H3 n~pan~MHHH9BOA KpbiWKH ( 2), ooec

ne'IHBS~!lleA sneKTpH'IeCKHA KOHT&KT C BH9WHHM n~pan~MHHH9BbiM KOHTeltae

poM H cjlToponnacToBoro KQnbua ( 7), coenHHeHHbiX nnoTHoA nocanxoft. B xpbiW

xe R B KOnbU9 HM9~TCH fi83bl C nByMH OTBepCTHHMH nnH 38KpenneHHH SneKT

pH'IeCKHX BbiBOnOB nepen npHKpenneHHeM HX K neTeKTopy nacTOft. 

C uem~o~ SKp&HHpoBaHHH ~E -.aeTexTopa oT snexTpu~ecxux .HaBo.aox 

~ nony~eHHH MeXASH~eCKOlt DpO~HOCTH KOHCTpyKUHH HCDOnbsyeTCH BH9W.HHA 

KO.HTeA.Hep, COCTOSIIIlHA H3 .llBYX .llJOpan~MHHH9Bbllt JlaTaneA : KpbiWKH ( 9) 

H UHnHHnpa ( 4) ,coenHHeHHbiX MeJKny C06oft C DOMO!llb~ pe3b0bl, qTOObi o6ec

De'l:HTb BbiBOn CHrHana C MHHHManbHblM HCK8*8HHeM, npHMeHHeTCH BblCOKO

'IaCTOTHbiA pa3'beM, 38KpenneHHbllt B UHnHHnpe I!IHeWHero KOHTelt.Hepa, fla3 BO 

cjlToponnaCTOBOM KOnbUe BHyTpeaaero KOHTeAKepa, B KOTOpbiA B:x;onHT CTep

*aHb pas'beMa, npe.aoxpaHHeT oT paspbiBa BbiBonay~ anexTpH'Iecxy~ uenb eo 

BpeMH c6opKH, Me*nY BHyTpeHHHM KOHTeAHepoM H KpbiWKOlt BHewaero no

MeWeHa HsonsruHoHHasr npoxnanxa, 

B xpbiWxe aaewaero xoHTeAaepa HMeeTcsr uHnHH.IlpHqecxoe yrny6neaxe 

nnsr noMemeHHH B aero E -neTexTopa c uen~o~ Hcnon~osoBaHHH ~E -neTaKTO

pa a Tenecxone. ITonoJKeHHe E -JleTeKTopa cjlHxcHpyeTcsr KpbiWKOA c pes~o6oA 

( 19). 
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Puc, 3, 3aJKHM AnSI nnacTHHbi, 1,2 - cTpenoBHAHble nonoBHHbi 

3 - KB8Ap8THbll! CTeplKeHb; 4 - KnJO'I; 5 - BHHT; ·a - KpeMHHE 

7 - fi0ACT8BK8 AnSI 38KpenneHHSI nnacTHHbl B 38lKHMe, 
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Puc, 3, 3aJKHM ana nnacTHHbi, 1,2 - cTpenoBHaHbie nonoBHHbi 3aJKHMa; 

3 - KBaap8THblll CTeplKeHb; 4 - KniO!I; 5 - BHHT; 6 - KpeMHHeBaa nnaCTHHa; 

7 - noacT8BK8 ana 38KpenneHHa nnaCTHHbl B 38lKHMe, 
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Pac, 4, Paa6poc no Tonmaae, aaMepeaabllt no noTepe aaeprHH a -'lacT•u 
241.bt ( E a• 5,48 Maa) JinH AE -JieTexTopoB c TonmaaaMH 28 MXM (a,6) 

H 27,8 MXM (B,r), 
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MaaumoS 2=1 

Pac. 5. KoacTpyxUHSI f A E - E ) - Tenecxona. l-9 - JieTana onp1 
JieTexTopa; 10-18 - JieTanH onpaaxa E -JieTexTopa , 1,18 - Bblco: 
p83'&8Mbl; 2, 7,14,16 - .ll8T8nH BByTpeHBHX XOBTeltaepoB; 4,9,10,17 • 
BB8WBHX XOBTeltaepoB; 3,15 - Xp8MBH8Bb!8 nnaCTHHbll 5,6,11 - nop 
xon&ua; 8, 12 - $ToponnacToBbJe npoxnaJIXH ; 13 - xon&uo aa .1110pam 
19 - Xpb1WX8 H3 Jl10p8nJOMHBHSI, 

15) 

[ 
200 

f11Po{f..sitl'l34} 

I. 

25() J(J() 

d.•((5.0tQf)
S• Q.i!CJ¥ 2 

JSo 
HOM!O /::J:JHQJIQ o~~omopa 

Pac. e. Pacnpe.lleneHHe aaepreTH'I9CXHX noTepb A E npa npoXOlK.Il8HI 
THU 211po ( E • 8,78 MaB)H 2128;( E = 6,06 MaB) 'lepea AE 
CnnoWB8SI xpHB8SI - pacnpe.lleneaae raycca, HOpMHpOB8HHoe K 9KCfi9] 
HbiM 3H8'19HHS!Mo 
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fo.lacwmo'6 2:' 

PHc. 5. KoHCTpyKURSI ( /!;. E - E ) - TenecKona. l-9 - A&TanH onpaBKH /!;. E -
A&TeKTopa; 10-18 - AeTanH onpaBKH E -AeTeKTopa • 1,18 - BbfCOKO"'8CTOTHble 

p83'&9Mblj 2, 7,14,16 - A9T8nH BHyTpeHHHX KOHTeAHepOBj 4,9,10,17 - AeTanH 

BH9WHHX KOHT&AHepOBj 3,15 - Kp&MHH9Bb19 nnaCTHHblj 5,6,11 - noponoHOBbl& 

KOII&U8j 8, 12 - tj!ToponnaCTOBble npoKn8AKH ; 13 - KOn&UO H3 AIOp8nJOMHHHSij 

19 - Kpb1WK8 H3 AIOp8niOMHHHSI, 

1$1 

[ 
200 

t.lt.fJo( f..sltN48} 

I. 

2!iiJ J(J() 

d·(®tQf)-
5· QI!CNI 

Jso 
HONeD /:1:/HQ/1(1 QH:ljli~Omopa 

PHc, 6. PacnpeAeneHHe aaepreTH'IeCKHX noTep& /!;. E npH npoxoJKAeHHH a -qac-

THU 211po ( E z 8,78 Mas )H 2128;( E = 6,06 Mas) qepea /!;.f -AeTeKTop. 

CnnoWH8SI KpHB8SI - pacnpeAeneHHe raycca, HOpMHPOB8HHOe K 9KCnepHM9HT8n&

HbiM 3H8"19HHS!Mo 

11 



• 

PaspbiB BbiBOJlHOi!: MeKTpH"'!eCKOi!: uenH B onpase Jlml E -JleTeKTopa 

npeJlOTBpamaeTC!I Kyna"'!KOBbiM CO"''J19H9HH9M Me)I(Jly KOJ1bUOM ( 16) BHyTpeH -

Hero KOHT9i!:Hepa H Jl10p8J110MHHH9BblM KOJ1bUOM 1 B KOTOpoe BBHH"''HB89TCSI 

pas'beM. 

Ha pHc. 6 Jlml HJiniOCTpaUHH pa6oTbi l'l E -JleTeKTopos, nsroTosneHHbiX 

no TeXHOJIOrHH, H3JIO)I{9HHOi!: BbiWe, npHB9Jl9H a -cneKTP JlJISI HCTO'IHHK8 

Tit C - TltC' us pa6oTbi 161 , B KOTopoi!: HccneJloBanHcb xapaKTepHCTHKH 

STHX Jl9T9KTOpOB, 

8 38Kn10"'19HH9 8BT0pbl 6narOJl8pSIT f,H, <l>nepoBa 38 IIOCTO!IHHbli!: HHTepec 

K pa6oTe, A.H. TaTapaHKOBa - sa coJlei!:cTBHe, lO.A. CasywKHHa H E.B. lllu

nosa - sa noMomb B pa6oTe, 

-. 
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Y CJIOBMJI 06MeHa 

flpenpHHThi H coo6meHHSI OHHH paccbJJ18JOTCR 6ecrrnaTao, 
HMHoro o6MeHa,yHHBepcHT9T8M 1 HHCTHTyTaM, na6opaTopHR~ 
H8Y"'!HbiM rpyrrrraM H OTJl9JibHblM Y"''9Hb1M 6onee 50 CTpaH. 

flony'laTensrM H3Jl8HHi!: OHHH rrpeaocTaBnReTCSI B03MO)I{HC 

SIBHTb HHHUH8THBy B 09CITJ18THOH nOCb!JlKe ny6nHKaUHH B ily 
OOM9H8 npHHHM810TCSI Ray"'!Hble KHHrH, )l(ypHaJ1bi

1 
npenpHHT: 

ny6nHK8UHH no T9M8THKe 0¥Hl11. 
EllHHCTB9HHhli!: BHJl ITyOJ1HKaUHH1 KOTOphlH HaM IIpHChlJla 

STO penpHHTbl ( OTTHCKH CTaTeft 1 y)l{e ony6nHKOBaHHbiX B Hay· 

.I::S PRJl9 cny"'!aeB Mbl CaMH o6pa.maeMCSI K H8Y'IHbiM y'lpe 
6onee KpynHbiM nony"''ST9J1SIM HalliHX H3JlaHHfi - C npocb60H 

CJ18Tb HaM KaKH9-J1H60 KHHf'H HJlH BbJITHC8Tb JlJlSI Haruei1 6H6J1 

mypH8Jlbi1 H3)la10UIH9CSI B HX CTpaaax, 

OT,neJI&HNe 3anpocN 
HsnaTenbCKHii oTaen elKeroaao BhmonaReT oKono 3000 01 

cos Ha BbiChiJlKY nsaaanft OH.HH. B TaKnx sanpocax cneay( 

YK83biBaTb HHJl9KC sanpallJHBaeMOf'O H3llaHHSI, 

A.npeca 

fiHCbMa no BceM BonpocaM o6Meaa ny6nnKaUHSIMH, a Tar 

OTJl9JlhHbie H3Jl8HHSI cneayeT aanpaBnSITh no aapecy: 

MocKBa, 

FnaBHbiif no'lT8MT1 n/R 7.9. 
H3narenbCKHif ornen 

06bBJlHHBHHoro HHCTHTyTa 

RllBpHbiX HCCIIBllOBBHHif, 

A a pee JlJJSI noCbinKH Be ex ny6nHKaUHH B no pSIJlKe o6Me H• 

6ecnnaTHOil: no.o.nHCKH Ha H8Y"'!Hbl9 mypH8Jlbl! 

,,,~··c 

MocKaa, 

FnaBHbiif flO'lT8MT1 n/R 79, 
Hay'lHo-rexHH'lecKaR 6n6nnoreKa 

06bBJlHHBHHOrO HHCTHTyTa 

R,aepHbiX HCcne.aoBBHHif, 


