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B HaCToHmee speMH wupoKoe npHMeHeHHe .z:um ynpasneHHH peryJIH
pyeMLIMH napaMeTpaMH B H3MepHTeJILHbiX H ynpaBJIJDOIUHX CHCTeMax Ha

XOAHT UH<I»poaaanoroBhie · npeo6pa3oBaTeJIH (UAll) . B ycKopnTeJILHoii 

TexHHKe HX HCDOJIL3yiOT MH 3MaHHH <t»opMbi ;Ig~OH TOKOB H HanpH)I(
HHH B HCTO'IHHKax nHTaHHH B UHKJie ycKopeHHH 

1
•
2 

• 
ITo npHHUHny no.nyqeHHH aaanorosoro cumana pa3JIHqaroT UAIT c 

npHMLI!'.'I npeo6pa30BaHHeM UH<I»posoro Kop;a B aaanorosyro BeJIHqaay 
H KOCBeHHhiM, DpH KOTOpOM KOA npeo6pa3yeTcH B npoMe)l(fTO~IH 
CHrHan c nocnep;yroiUHM npeo6pa30BaHHeM B aaanorosyro senHqaHy. 

I1epBbie H3 HHX, HanpHMep, llOCTpOeHHhie Ha MaTp~ pe3HCTOpOB R-2'R /~/ 
6onee 6hiCTpO,D;eHCTByiOIUHe, HO Tpe6yroT cneUHaJibHOH nop;roHKH pe-

3HCTOpoB; BTOpbie, HanpHMep,UAIT, llOCTpOeHHbie Ha DpHHUHne WHpOTHO

HMnyJibCHOro npeo6pa30BaHHH IS/ , HMeiOT MaJIOe 6biCTpop;eHCTBHe, HO 

6onee npOCTbl B H3rOTOBJieHHH. 

B AaHHOH pa6oTe onHChiBaeTCH 16-pa3pHAHhlii UH<I»poaaanoroBhiH 

npeo6pa30BaTeJIL, pa3pa6oTaHHbiH MH aBTOMaTH3HpoBaHHOH CHCTeMbl 

ynpaBJieHHH TOKaMH MarHHTOB MO,ll;eJibHOrO CBepxnpoBO,D;JIIUero CHHXpO

TpoHa 141 • Tpe6yeMLIH AHHaMHqecKHii p;Hana3oH BbiXO,D;Horo CHrHana 
npeo6pa30BaTeJIH COCTilBJIReT - 1 0 5 npu TOlfHOC'TU -1 0 -4 pr !!p'i.'!'-!'i'!!!" 

npeo6pa30BaHHH He 6onee 50 MKc. 

'rrocKOJILKY npoMhiwneHHbiX 16-pa3pHAHhiX MHKpocxeM UH<t»poaaa

noroBbiX npeo6pa3oBaTeneii HeT, TO Haa6onee npoCTbiM cnoco6o~ no

CTpoeHHH npeo6pa30BaTeJIH C ,D;HHaMaqecKHM ,li;HaDa30HOM - 10 
5 

(2 16 ) 
RBJIHeTCH HCDOJib30BaHHe npHHUHna WHpOTHO-HMDyJibCHOrO npeo6pa-

30BaHHH, O,D;HaKO TpeOOBaHHe Ha 6biCTpO,D;eHCTBHe -50 MKC He ll03BOJIHeT 
npHMeHHTL 3TOT cnoco6. ITocrpoeHHe npeo6pa3oBaTeJIH c ucnoJIL30BaHHeM 

pe3HCTopHoii MaTpHU:bi R -2 R Ta~*e npep;cTasJIHeTC.fl HenpHeMJieMhiM 
H3-3a Heo6XOAHMOCTH Tpyp;oeMKOH HHAHBHAYaJibHOH HacrpoiiKH. C yqe
TOM Toro, uo Tpe6osaHHe K ToqaoCTH npeo6pa3oBaTeJIH HH)I(e, qeM Tpe

. 6osaHHe K ero ,D;HHaMuqecKOMy ,D;Hana3oHy, H COCTaBJIHeT -10 - 4, 6biJI 

Bbi6paa KOMnpoMHccHhlii BapHaHT nocnep;oBaTeJILHoro coe,D;HHeHHH p;syx 

12-pa3pH,li;HbiX npeo6pa30BaTeneif. I1pH 3TOM ,D;HHaMHtreCKHH ,D;Halla30H 

BbiXO,li;HbiX CHrHaJIOB onpe,D;eJIHeTCH npoH3Be,D;eHHeM ,D;HHaMHqecKHX ,D;Hana-

30HOB Ka)l(,ll;oro npeo6pa3oBaTeJIH, a ToqaocTL - cyMMOH HX Toqaocreii. 

B npeo6pa3oBaTene npuMeHeHo ycTpoiiCTBo no,D;aBneHHH "Bb16pocos" 

HanpH)I(eHHJI, KOTOpoe llOOBOJIHeT ycTpaHHTb Ha BbiXO,D;e JIO)I(Hble CKaqKH 

HanpH)I(eHHJI, B03HHKaiOIUHe B MOMeHTbi H3MeHeHHH KO,li;OB. 
,llnH o6nerqeHHH DpHMeHeHHH MO,D;yJIH B H3MepHTeJILHbiX H CJieAJ~IUHX 

CHCTeMaX B HeM HMeeTCH YCTpOHCTBO CpaBHeHHH CHrHana, BbipaOOTaHHOrO 

UH<I»poaaanorOBbiM npeo6pa30BaTeJieM,C BHeWHHM CHrHaJIOM. 

1
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OOCTpOeHH&rii npeo6pasosaTeJD. B:&momum B ~ BliiiiOCRoro MO.IJY· 
Jill, 'ITO Bl:di'OAJIO OTJIH118eT ero OT HSBecnu.JX npeo6pa30B&nmeH, B:&mOJI· 
Hemu.IX B BRAe 6JIOKOB KAMAK 15

•
61 

, nocKOJBoxy 3TO D03BOJIJieT MaKCH
MaJI:&HO npu6JIH3HT:& ~ro K ofu.ei<Ty ynpaBJieHIIR. B1UlrOJUlPJJ 3TOMY MoryT 
6:&11'1t 3Ha11HTen:&HO CHIDICeH:bl HaBOAIOI Ha B:&IXO.QHoii CHrllaJJ. 

OrpyKTYpiWI cxeMa MOA}TJIJI npHBeAeHa Ha pHC. 1. BXOAH:&Ie yupas
JIJDOIQHe CHI'HaJI:&I, DpOHna npHeMHHJQI CHI'Ha.JIOB C JIHHIIii, 38IIHC:&IB810TCJI 
BO BXO,IUU.JX perHCTpax ABYX IVfCPpoaHilJIOrOBbiX npeo6pasoB&TeJieH. 

IICTPDiicTIO I IWXDI 
Altri------f I10/liiiiiEJIJt • IJA/1 

• -1616/IOCM • 

lfHliPJIJCEHIIJ 

·---- ·_ ··"'"l+ 

Puc. 1. CTi>YKTYPHilll cxeMa QH..,poaHanoroaoro npeo6puoBilTeJIII. 

llepB:&IM, 4-pa3p1IAHI>IM npeo6pa3osaTeJieM UAIIl sa,Qae1'CJI onopHoe ' 
HanpJI)f(eHHe wm BToporo, 12-pa3p1fAHoro yMHO)J(8101Jler'O npeo6pasosa
TeJIR UAII2. TaKHM o6pa30M, nepB:&IM npeo6pa30BaTeneM 38roleTCR .n;uana-
30H B:&J?COAH:&IX HanpJI)f(eHU - 16 rpa,u;~ OT -10 AO +10B, a BTOp:biM 
npeo6pasosaTeneM B:&q>a6aT:&maercR B:&IXOAHoe HanpJDI«!HHe - 4096 rpa
~ B ,JJ;Hana30He, 3a.n;aHHOM OepB:&IM IIpe06pa30B&TeneM. 

C BbiXO,D;a BTOporo IIpe06pa30BaTeJIJI 'lepe3 YCTpOHCTBO DO,JJ;aBJieHHJI 
"B:&I6pOCOB" H3npJI)f(eHHJI CHI'Ha.Ji flOCTYfi&eT Ha B:&IXO~ MO,JJ;yJUI, a TaK)f(e 
Ha CXeMY CpaBHeHHJI C BHeWHHM CHrHaJIOM, HanpHMep, CHnlllJIOM C H3Me
pHTen:&HOro WYftT3 HJIH ,D;pyroro yCTpOHCTBa. 

YcHJieHH:&IH: carHan oWH6KH, onpe,D;eJIJ'IeMoii pa3HOCT:&IO HanpR*eHHH 
BHeWHero CHI'HaJia H CHrHaJia C na«i»poaHaJIOrOBOro npeo6pa30BaTeJIJI, 
TaK*e nocTynaer Ha B:&IXo~ Mo.n;ymi. 

Y11p0~eHHaR npJtHQHnHaJI:&IWI cxeMa IIpeo6pa3osaTeJIR npHBe.u;eHa 
HapHC. 2. 

B Kaqecme. npeo6pasosaTens-UAIIl, sa,tUUO~ero ,D;Hana30H B:&IXOAHl>IX 
HanpJI)f(eHHH, HCOOJI:&30BaHa HHTerpaJI:&IWI 5f'Ma 12-pa3pRAHOro na«tlpo• 
aHaJiorosoro npeo6pasosaTeJI11 K 594nA1 c onepanaoHH:&IM ycwm
TeJieM K 140Y.ll7 Ha B:&IXo.u;e. llpH 3TOM Ha M.JI8,li;IDHe pa3pJI,ll;:bl c 1-ro no 
7 -ii noCToRHHo no.u;aH noruqecKHii "0", Ha 8-ii paspJI,ll; nOCToRHHo no.u;aHa 
JIOraqecKaJI "1 ". ,llHanasoH B:&IXOAJI:&IX HanpJI>KeHHH 3a,D;aeTCJI COCTOJIHHeM 
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Puc. 2. YnpollleHHilll npHHQJUlllam.Hilll cxeMa wi..,poaHanoroaoro npeo6p830&aTeJUl. 
Mm<pocxeMJ>J M1 - K155nH1; M 2 - K57211A2A; M 3 - K165TM8; M 4 -
K155Arl; M 6 , M 7 , Ms - K140Y,ll'7; Me - K59411Al. TpaH3HCTOphl T 1 -
KT326BM; T

2
, T 

3
- KT316BM; T4 , T 5 - Kn306S. ,Uao.llbl .U 1 - KC139; .U 2-

KC175A. 

'leT:&IpeX CTapmHX pa3pJI,li;OB, KOTOp:&te DO,li;KJIIOqeH:&I K BXO,D;HOMY perHCTpy 
M3 (K 155TM8). 

Ha cxeMe He noKa3aH CTa611JU,H:&Iii HCTOqHHK onopHoro HanpJI)f(eHHR 
A1IJI llAI11, noCTpoeHHJ>rli Ha MHKpocXeMe peryJIJITOpa HanpJJ)I(eHHJI I' A 723 
H onepanaoHHoM yciiJIIITeJie KM551 Y.ll1A. Hcnom.soBaHHe cTa611JU,HbiX 
pe3HCTOpoB THna C2-29 H 38A1111He pa6oqeii TO'IKH CTa6HJIHTpOHa, COOTBeT• 
CTB)'IOmeii ero MHHHMaJI:&HOMY TeMnepaTYPHOMY ,u;peiicj)y, D03BOJIHJIH 
flO.JIY'IHT!t OTHOCHTen:&H:&IH: TeMnepaTYPH:&IH: ,u;peii4l HCTOqHHKa onopHoro 
HanpR>KeHIUI AU0n /U0n -AT He~ 1-lo-7 1/°C. 

fipH DOCTpOeHHH IUI«i»poaiWIOrOBbiX IIpe06pa30BaTeneii B3)f(H:biM 
MOMeHTOM RBJIIIeTCJI npaBHJIItll:&li B:&I6op onep8JlHOHHOrO yCHJIHTeJIJI. 
KaK H:mecTHO, OTHOCHTem.Hoe H3MeHeHHe B:&IXOAHOrO CHI'RaJJa~ o6ycnOB· 

neHHoe TeMnepaTYpH:&IM .npeii«i»oM sxo,D;Horo TOKa acnomsyeMoro onepa-
, QHoiDioro yciiJIHTeJIJI, onpeAeJIReTCJI no ciJopMYJie /8/ , 



~UI 

U·~T 

~I ax· Roc 

~T·U 
(1) 

0THOCHTe.JThHOe H3MeHeHHe BLIXO,!UIOrO CHrHana, o6ycnoaneHHOe TeM
neparypHLIM ,D;peH:$oM HanpH:lKeHHH cMemeHHH onepauHOHHoro ycHnHTenH 
llpH ,IJ;ByxnonHpHOM BKJIIoqeHHH npeo6pa30BaTenH, onpe,D;enHeTCH $opMy
nOH/S/ 

~u . (l + Roc ) 
. CM 4 K0M ~Uu 

(2) 
U· ~T ~T. U 

-4 J-13 (1) H (2) nerKO BH,IJ;eTb, qTo ,IJ;nH o6ecneqeHHH TO~OCTH -10 , 
COOTBeTCTByromeif 12-pa3pH,!UIOMY npeo6pa30BaTeniO, BllOnHe npHeMneM 
onepauHOHHLrn ycHnHTe.m. o6mero Ha3HaqeHHH K140Y,l1;7. Y :3Toro ycHnH
TenH 

~I ex_ 0 4 HA/°C , --' ~T 
~UcM _ 6 MKB/ 0 0 • ----- -
~T 

llpH 3TOM OTHOCHTe.m.Hoe H3MeHeHHe BLIXO,!UIOrO CHrHaJia, o6ycnoBneHHOe 
,D;peif$OM BXO,!UIOrO TOKa, COCTaBnHeT 0,2 • 10 - 6 1/°C, a H3MeHeHHe, 
o6ycnoaneHHoe ,D;peH:$oM HanpH:lKeHHH CMemeHHH -1·10-6 1/°C. TaKHM 
o6pa3oM, BH,IJ;Ho, uo B pa6oqeM ,IJ;Hana3oHe TeMneparyp norpeumocTL, 
o6ycnoaneHHaH BLI6paHHLIM onepaQHOHHLIM ycHnHTeneM, cymecTaeHHo 
uuowl3 nnrni3JTJU'ni"'TTA' nh'tTt-nnnnll.U'U'nT'K 1"01\lfnt'A- 1\/fTJIVnnrevtlll\lfnU Ttn·thnnQuann_ 
----·--- ---- r ---------, ..... -J -·---.. ·-----·- ---·---· ---·--r ------·-.-.- ........... "'!""1::" ........... _ ........ 

roaoro npeo6pa3oBaTenH. 
B uenoM TeMnepaTypHLrn ,D;peH:<P UH$poalianoroaoro npeo6pa3oBaTe

nH IJ;All1 COCTaBHn 1,5 • 10-5 1/°C. 
B KaqecTae BToporo UH$poaHanoroaoro npeo6pa3oBaTenH yMHO:lKaro-

mero THna B Mo,IJ;yne Hcnonb30BaHa HHTerpanLHaH MHKpocxeMa 
K 572llA2 191 c onepauHOHHLIM ycHnHTeneM K140Y)l;7 Ha BLIXO,IJ;e. 

1-baecTHo, uo npH H3MeHeHHH KO,IJ;OB UH$poaHanoroaoro npeo6pa-
30BaTenH Ha ero BLIXO,IJ;e MoryT llOHBnHTbCH "BLI6pOCLI" HanpR::lKeHHH , 
o6ycnoaneHHLie HeO,IJ;HOBpeMeHHLIM nepeKJIIOqeHHeM Knroqeif B pa3HLIX 
pa3pH,D;ax. TaK, ,IJ;nH MHKpocxeMLI K572llA2 npH nepexo,IJ;e oT Ko,IJ;a 
0111. .• 1 K KO,IJ;y 100 ... 0 3TOT BLI6poc COCTaBHn 2 B. )l;nH 6opb6LI C TaKO
ro po,D;a noMexoH: BLIXO,IJ; 2-ro UH$poaHanoroaoro npeo6pa3oBaTenH qepe3 
onepaQHoHHLrn ycHnHTe.m. M5 no,IJ;KnroqeH K ycTpOHCTBY BLJ6opKH H xpa
HeHHH, BLmonHeHHoMy no Tpa,D;HQHOHHOH cxeMe Ha MOll-TpaH3HCTopHLIX 
Knroqax T 4 H T 5 H 3anoMHHaromeH: eMKOCTH C 1. B HopManLHOM cocroH
HHH cHrHan c BLIXO,IJ;a UAll2 npoxo,IJ;HT Ha BLIXO,IJ; Mo,IJ;ynH. llpH nepeKniO
qeHHH pa3pH,D;oB QAll TpaH3HCTop T 4 3anHpaeTcH, a T 5 oTKpLmaeTcH, 
H Ha BLIXO,IJ;e B TeqeHHe BpeMeHH, 3a,IJ;aaaeMOrO O,!UIOBH6paTOpOM M 4, CO
XpaHHeTCH HanpH:lKeHHe, COOTBeTCTBYIOmee npe,D;LI,IJ;ymeMy KO,IJ;y. llocne 
oKoHqaHHH nepexo,!UILIX npoueccoa ao 2-M UH<I>poaHanoroaoM npeo6pa-
3oBaTene npHMepHO qepe3 20 MKC CXeMa B03Bpaur,aeTCH B HCXO):UiOe 
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PRe. 3. llpHHWtiiHM&HaH cxeMa ycrpoHCTBa cpaeaeHHR; MHKpocxeM&I M 1 + M 4 -
K140YJl7. 

COCTOHHHe H Ha BLIXO,II; npOXO,II;HT CHrHaJI, COOTBeTCTByromHif HOBOMY KO
,IJ;y. )l;nH yMeHbWeHHH Ha BLIXO,IJ;e CXeMLI llOMeXH, BLI3BaHHOH ynpaanHIO
mHMH CHrHanaMH, B ycTpOHCTBe xpaHeHHH H BLI6opKH npHMeHeHLI MOll 
TeTpO,IJ;LI Kll306B, HMeiOmHe MaJIYIO (- 0,07 n<l>) npoxo,!Uiyro eMKOCTb 

Cac· 

CxeMa cpaaHeHHH CHrHana c UH$poaHanoroaoro npeo6pa3oBaTenH 
C BHeWHHM CHrHaJIOM npHBe,IJ;eHa 'ila pHC. 3. 0Ha npe,D;CTaBnHeT C060H Tpa
,II;HQHOHHLIH HHCTpyMeHTa.JThHLIH ycHnHTe.m.,. llOCTpoeHHLIH Ha Tpex onepa
UHOHHLIX ycHnHTenHX M1 + M3 H cny:lKamHH ,IJ;nH no,IJ;aaneHHH cHH$a3HOH 
noMeXH. 

CHrHaJI C BLIXO,IJ;a HHCTpyMeHTa.JThHOrO yCHnHTenH no,IJ;aeTCH Ha HHBep
THPYIOmHH axo,IJ; ,IJ;H$$epeHQHam.Horo ycHnHTenH. Ha HeHHBepTHPYJOmHH 
axo,IJ; 3Toro yCHJIHTenH nocrynaeT cHrHan, BLipa6aTLmaeMLIH UH$poaHano
roBLIM npeo6pa3oBaTeneM. CHrHan ouiH6KH, paBHhiH pa3HOCTH cHrHanoa 
c UAll H BHeumero, ycHneHHLIM B 100 pa3, nocTynaeT Ha BbiXO,IJ; ycTpoH:
CTBa. 
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KpaTxuexapaKTepHCTHKH 

BXOALI ARHHLIX 

YpoBHH 

lhm~auc 

MlnmMam.HaH AJIHTeJII>HOCTh 
BpeMR npeo6pa30BaHHR 
AMIInHT)'Aa BLIXOAHLIX CHI'Ha1IOB 
,llHHaMHqecKHH Alf8nR30H BLIXOAHLIX 
CHI'HWIOB 
TeMnepaT)'pHLiii APeiicp 
fioTpe6n.ReMLJe TOKH 

PasMepbi 6noKa 

16 pa3ps!AOB C 3aiJHCI>JO no CHI'IU 

11Y CTpo6. 4 pa3pH,IUl ~RIOT Am 
II830H BLIXOAHLIX CHI'II8J'IOB, 1: 
pa3pHAOB - suaqeHHe CHnf8JI 

B BLI6paHHOM ,IUI8IIa30He. 
"0"- + 3 B 
"1" -OB 
130 OM, (pe3HCTOpLI, · npHcoe,tU! 
HeHHble K WHHe +3 B) 
200HC 
30MKC 
±lOB 

216 

t,8·to-6 ttc 
+6 B-70MA 
+24B-30MA 
-24B-70MA 

185 X 50 X 155 MM 3. 

B 3aKJJJOqeuue aBTopLI cqftTaJOT CBOHM npH.RTHLIM nonroM no6naro 
AaPHTh n.K.MaHb.RKOBa 3a noJie3Hble o6cy~eHH.R, a TaJOKe B.H.MaKCH 
ME!HKOBY 3a fiOMOUU. B H3rOTOBJieHHH 6JIOKa. 
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"P8JlHo H CB.R3b", M., 1982. 

PyKOnHCI> fiOCTynHJia B H3ARTeJILCKHH OTAeJI 
22 Mapra 1985 roAa. 

TEMATH11ECKHE KATErOPHH UYBJIHJ<:AUHA 

OB~~HHOrO HHCTHTYTA ftAEPHYX 
HCCJIE.QOBAHHA 

HaAeKc TeMaTIIKa 

1 , 3KCnepMMeHTant.HaA $M3MKa BWCOI<MX 3HepnM 

2. TeopeTM~ec«aA tH3HKa BWCOKMX 3HeprM~ 

3. 3KcnepMMeHTanbHaA He~TPOHHaA $M3MKa 

4. TeopeT~ecKa.. $M3HKa HH3KHX 3Hepr~ 

5, MaTeMaTMKa 

6~ ~AepHaA cneKTPOCKOnMA M paAHOXMMHA 

]. tM3MKa TA*enwx MOHOB 

8. KpMOreKHKa 

9. YcKOPMTenH 

1~. AaTOMaTHaaqHA o6pa6oTKH 3KcnepMMeHTanbHWX 
AaHHWX 

11. 8w~CnHTent.HaA MaTeMaTMKa M TeXHHKa 

12. XMMMA 

13. TexHMKa $M3M~ecKoro 3KCnepMMeHTa 

14. HccneAoaaHMA TBePAWX Ten H *HAKOcTeA 
AAePHWMM MeTOAaMH 

15. 3KcnepMMeHTana.Haa $M3MKa AAePHWX peaKqH~ 
npM HM3KHX 3HeprMAX 

16. aP3MMeTpMA M $M3MKa aa~TW 

1], TeOpHA KOHAeHCMpOBaHHOrO COCTOAHHA 

18. Hcnona.aoaaHHe peayna.TaToa H MeTOAOB 
$YHAaMeHTanbHWX $M3M~eCKMX MCcneAOBaHM~ 
8 CMe*HWX 06naCTAX HayKH H TeXHHKH 

19. 6140$M3HK8 
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OpHHHMaeTcA noAnHcKa Ha npenpHHTW H c~eHHA 06~eAHHeHHoro HHCTHTYTa 
AAepHWX HCCneAOBaHHH, 

YcTaHOBneHa cneA~aA CTOHMOCTb 110AnHCKH Ha 12 MeCA~eB Ha H3AaHHA . 0H~H , 
BKn04aA nepeCWnKy, no OTAenbHWM TeMaTH4eCKHM KaTeropHAM: 

HHAEKC TEHATHKA 

1 . 3KcnepHMeHTanbHaA ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaA ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTpoHHaA ~H3HKa 

4. TeopeTH4ecKaA ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaA cneKTPOCKOnHA H paAHOXHMHA 

7. ~3HKa TA*enwx HOHOB 

S. KpHoreHHKa 

9 . YcKopMTenH 

UeHa noAnHCKH 
Ha rOA 

10 p. SO Kon. 

17 p , SO KOn. 

4 p , SO KOn. 

S p . So Kon. 

4 p , SO KOn, 

4 p , So Kon. 

2 p, S5 KOn, 

~ p. SS Kon. 

7 p. SO Kon : 

10 . ABTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTa n bHWX 
AaHHWX 7 p. SO KOn , 

11. 8W4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *HAKOCTeH 
AAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaA ~H3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTPHA H ~H3HKa sa~HTW 

17 . TeopHA KOHAeHCHpDBaHHOro COCTOAHHA 

1S. Hcnonb30BaHHe pesyn~TaToB H MeTOAOB 
~YHAaMeHTan~HWX ~3H4eC~HX HCCneAOBaHHH 
B CMe*HWX o6naCTAX HayKH H TeXHHKM 

19. £iH~H3HKa 

6 p, SO KOn , 

p, 70 KOn . 

S p, SO KOn, 

' 1 p, 70 KOn. 

p, 50 KOn. 

p, 90 Kon. 

6 p. SO Kon. 

2 p, 35 KOn . 

p. - 20 Kon. 

0oAnHCKa MO*eT 6wTb ~OpMneHa C ·no6oro MeCA~a TeK~ero roAa . 

Oo BCeM BOnpocaM ~pMneHHA nOAnHCKH cneAyeT o6pa~aTbCA B H3AaTenbCKHH 
OTAen OH~H no aApecy : 101000 HOCKBa, fnaBnD4TaMnT, n/A 79. 


