


3'!01 BUIIUB~ • .ECJfll' P83HOC'!Jo D0.1'8RQII8JIO.B !1'8KO.B8. 11'!0 KO~·~·­
e.e ycueHU KSY 11a.a:c~Jiea ( Ultl1=200+250 .B), '!o a 'foxoyc'!oha­
.Boc'!Jo aaaqll'feJIJoBO .Bsme (Kp~aa I). B~ao, q'!o B a'!oll c.~yqae 
YJI8Blom8HI8 !l'OK8 KOJIJI8K'!Opa 38 D8p.BYft .qac p860!l'H COC!l'a.BJIH8'! 3Q%. 

KOJIJI8K1'0pi1HI 1113118B8BU KOJIJI8K- 0!l'BOM8BII8 
BXO;ltBOI . 'fOK .B R8118JIJ.o '!opaoro !l'OKa B Q~ 'f0K8 KOJI-

Tllll KSY · '!OK . HYI 110118:i'f BOCB!l'8JlloHYX 8AB8H- .JI8K'f0p& K 
ro-I2 • .Bp8118BI t' 8 ggx !l'OKJ K8Ba-
a sa IIep.BYiit sa uopol . JI8 

qac ~oo- ~ac ~~o-
'flit~ 'flit ~ 

JlyrO.BH8 0,04 3•10-6.' 60 44 0,125 
0,13 7,2 -ro-7 ' 30 2 0,03!5 

JlJl'O.BY8 
(AJ1'8 I5rf> - IO~ · · 50 27 .0,0645 

-
n~c!l'paa- O,I . l 5•!0'""7 50 3 0,15! t ' 
C .B8BBY8 2,7 3·!0-7 30 I . 0,0!25 C~llpa.llll 

m@eBY8 . 0,086 I,I•I0-6 4 - 0,5 

qfl'fYpex- .. 
3•!0 5 0,25 

K~H8JIO.BYI 0,86 
1lllB811BY8 s,4 -ro-7 25 3 
CDip&JII 2,7•ro-7 · 40 20 . 0,!50 

Ec.JI 1:8 paaBOC!l'J> ·no'fBHQB8JlO.B llBZ;ltJ IIJiaC'fHHSIIII H.e COO'f.B8'fC!l'.BJ8'! 
· ll8KCHJI8JlJoBOIIJ ycueaHil ( aanpiiJiep, UIIJI=Ofi80 .B), '!O y11enmeaae 

KOJIJl8K'!OpHOl'O !l'OKa ·B H8q8JlloBYiit nepBOA pa60'fH - . 70~ (KpH.B8H 2). 

' 

HaMepeau KSY npo.BOAilJIHCJo KaK npa AXB'!MJoHol Henpephl.BRol pa-
6o!l'e C DOCJl8AJil~JI DPOAOJI.II!l'eJiloHYII nepepy.BOII (60JI88 aecH!l'll 118-
CO.B), 'f8K w'npB qep8AO.B8HIIII Kpa!l'KO.Bp8118HRHX D8piiOAOB pa60!l'H II 
nO'fAHX8n DPOAOJIZH!l'eJiloHOC'flom 0!1' !0 IIIIR AO OAHOl'O 11aca. q!l'O Ka­
C8B'!CH _.BODpoca .BOCDPOHSBOAHIIOC'fll DOKaaaHH£1 TOKa KOJIJI8K!l'Opa K3Y' 
npa ~AIIHSKO.BHX JCJIO)HHX .B paaBYe IIOIIBB'fY .BP,eMeHa, TO yc'faHoBJie­
ao c~eAJIIDI&e: ecJIH AJIBTeJIJoRocn aepa6o11ero .cocToaau KSY BBJIH­
xa, 'fO 311HCCHOHHY8 CBOiitC'f.Ba Op8K'!HIJ8CKB DOJIHOC!l'loiD .BOCC'f&HaBJIB­
.BSil'fCH. Ha pac .2 ,a opeAc<.ra.BJI&BY ·:!IH.Biile aaBIICKIIOCTB !l'oKa KOJIJieK­
Topa · AJra 118TYp8XK8H8JIO.BOl'O YIIHO~H!l'8JlH 'fHD8 JIHR81itHOiit CDBp&JIH, CHH­
'fS8 ll&pea . DpOIIBZY'fOK .Bpe118HH DOPBAK~ !5 11, .B !l'8118HII8 KO'fOphlX yu~ 
HOZH'fBJIJo He pa60'f8JI. KpH.BYB IIJIJimD!l'pHpyll'.r .BOCC'.r8HOBJI8HH8 K03~H­
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Pac .I. KpH.BYe aancHIIocn 'foKa ~OJI­
aeK'fopa o!l' .BpelleHB AXH KSY paanWII-
BYX !BOOB: . · o I J 
8) AJl'O.BOI.t (AJ1'8 !50 , KaJia6p r-/d = 
~0 AB8118'fp .BXOAHOl'O O'!.B8pC'fKi 
ti :f 1111) i 6} Jll8JI8.BOft ( DllOliiJi~lo .BXOA-
801'0 Q'f.B8pC'fBH 2012, KSXB0p 50); 
.B) qeTYp8JK8B8JIO.BY8 JIIrlH8lHY8 COl- -­
pan& O:• t!d=40, tt =1,6 Jllli 2-~d= 
70., d, =0,5 o); r) npoc'f~HO'f.B&B­
uYe CDBPaJUl ~1- It =3 IDli 2-/7d = 
= 50, ~=!,5 1111) 

~ f 2 3 'I I . I I 
I I I 2 I I I I I t .: 

1 2 J If 5 6. 7 8 'I 

~ I , t=J ·C":J t:=J It - .. 
f 2 3 If j 6'1 

Pac.2. BocnpoaaBo~w•oct~o .saaqea•l '!OKS KonneK~opa .BO 
Bp8MBBK AJI!I CJIYII88.B: . · .· ' 
8} AJIRTeJil>HYX nepepY.BO.B 1181:AY pa6011HIIl!: ~r.tKlla-
1111 (Uirl/P.pll, yKaaaBBYI! .B03J18 KpH.BYXf COO'!.B8'!C'f.Bl'­
D'f p83Jl~HYII ~HKXSII B3118p8BBI)i 6} Kp&!l'KO.Bp8118H• 
HYX nep8.pH.BOB 

~H8R'fa ·ycHJieHHH a ~eTKYil . no.BTopaeiiOC'fJo pa6oTH KSY nocae upo~onx•­
oren:~ouor9 nepepHBa.:. Pas6poc uepBoBalla)lJoHYX . .BeJIBIIHll IKOJI o6ycaouea 

paa6pOCOM 'rOKa HaKaJia UJmKH. 
llpH UO.BTOpBOY BKJIDq8llllll 118p83 npOM8EY'fOK .Bp8118llR 118Blolrl8 qaca, 

KOJIJI8K'fOpHYlt ·TOK II 81'0 CHU8HH8 BO .Bp8118HH H8CKOJiloKO J18lllomfi, 11811 
npH uepBOH8118]f.bHOII .BKJIIDIJ8HHH. UpH npo:n;OJilltHTeJiloBOi 3KCIUIJ8Ta~J:H 
KSY c uepzo~a~ecKHK BHKJIIDqeHH&M BHCOKOBOJIDTBOro nataH~ sa nepa­
OA 30-40 MHH" B8JIHIIHHB KOJIJI8KTOpHOrO 'f0K8 B MOM8Bt BKJI~8BHB H 8l'Q 
CHHa8HIIfl BO Bp8118HH OAHHSKOBY .B KalltAOM naxne HSII8p8HHiit· (pac.2,6)• 
Ha plllC.I :e,r upeAC'fSBJI8HY Kpii1BH8 CT86HJIDHOCTI4 JiTiuelitBYX '18'fHp8X-
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· KIIIUODX B IIpoo~piiRC~B8HBS:X: 01UIO.IC8H8JIOBYX CIIIipa;<ei 0 ·pasioom 

· ~U•8!pau K8HS.ll8 SJIU!epa ~ Ids PIOJiiKOll I ~86JIHJUJ BBAH0
1

. 11!1) KSY 
o 66:a1r11n1 :~t1a11upa~ CSon8e oTa61fliitRY o 

BaR DpOB8;1t8BY SKOII8pD8B~Y IIO OIIP8A8Jl8BD 88.BIIOUOO~B ~OKO-
· .YC~OhDOO~I Ha . IIpD8p8 !BY !BIJ8 llpOO~paHC!B!IBBOil CDBpaJIB 0~ Be­

JlftiB liXO~ROl'O B KOJIJ[ 8K~OpBOrO ~OKOB o :SWIO JC!1'8BOBJI 8JiO 
1 

UO B . 

PIIIID8 R8Ciii!8RU B8Jlnu8 BXO.ABOl'O ~OK& 118JIO Bn8!18~. lla BPPJII8B~ 
801 CDIA K03~~H8H~8 J'Oai8RBB. fioa~OIIJ . B lt8118C!l'B8 KpBT8pBB AJ[H 

O~IBKI ~OKOJC~OilqBBOC!l'li 6HnO B!i6pa&o O~BomeRBe TOK& KOJIJleK!l'O]a 

x ~o.a:y uarpyan B. ~ten KBY oC. =rxoniixauo 

.l[8ICUB~8JlltR0 1 KO~B~B8H~ JCIIli8RU II8A88!1' !811 KP;y'q8
1 

11811 

CSJiae BU:ft1R8 ~OK& KOJlJl8K~Opa K B8JIBUB8 TOK8 qepea .IC8B8llo 8~0 
XOpOIO KlaDC~PBPJ8~0H PBOo3 1 ·l'Ae IIPBAO~&BJieRY ~8BH!ie DO B0 811 HC­

CJI8AOB8iumll Jm1 1 IJO.IC88Yll81llllle SQBBCHIIOOT!t B8JIBUH1i 1J1eHi118BU 

KOa(liiiBIUI811!a ycueurm KBJ sa n8pBYI 11ac paCSo!Y, B!ipaa eusoa B npo-
~8R~ax, O! d.. o · · 

too% 
;1JKOII 

JKonx 

XX 

5o% 
.o 0 00 

+ 
X+#C X 

oo + 0 
0 

rKo/1 
0 ·o 0 

IKaH 
ft . .10 m-z to·" 10-J 

PBCo3. SaBHCBIIoc~:r. yJiea~tmeaBH !l'OKa xoJIJieK!opa KSY B 
II8pB!i8 118CY paCSO!Ii 0~ COO~BOmeHHH TOK8 118pea 

. K8H8Jl K !l'OKJ' KOBX8K!Opa lKon/IKaH: 

o.- 1-tYl'OBYe KSY; +- npocTpaucneHRYe cnzpa:u:z; -
x 11e~YpeXK&H8JIOBY8 JIHBeltRY.e CDHpaJiH (d =0,7 IIJI

1 
f/d = 

=75, IOO); ; - u~upeuaaaJlOBiile JIHHellHiile CDHpanH 
(tL=I,6 11J1 1 ~/d.=45) 

Ha pHCo3 oCSpa~ll!l' H8 Ce6H BHH118HHe TOIIK~ 1 OTHOCH~H8C!J K qeTiil­

peXKaBaJIOBYII JIHB8ABHII. CIIHP8li!JM1 A:Jl!J KOTOPiiJX BeJIHIIHHa ylleHitmeHHH 

!l'OK8 ~OJilleKTOpa B !1'811eHB8 aepBOl'O 11808 He IIP8BNm88T 5% IIpH oG = 
. =O,I (CIIoKPHBJil I, plllc.I,B)o CBH3Yli8H li8JIH11HHY OTHOmeHHH o(. C 
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lU118!'})0JI KaBU8 8D!'Hp8_ 1 JloUO . ;JUI!'i Cll~JIIlll88 o6UCR811B8 .lepll-
JIID: !'OKOJC~oltrBBoct• xu· KSJ paaRYX aouepnBYX cn8nlo q .. doJI:r.+- ·. 
18 xoatc)•~•.eat youeau KSJ a u11 CS~H8 !OK B(Sj[•u uxoxlioro 
xona .K8118J18, 'fa GOJI88 BR'f8ROURO oCIJia.Ko apoc!pa•c'fBIRBQro . aaps­
:~ta; : 88'fPJARS~ero O~dop B'fOPBIIRHX ai8K'f})OBOB C BYXO~ROl'O ' BOBQI 
alllt'!HPJI!I!l~r.o cao11 • JII8Rlrllllll~ero aflltex'fURJil ;~tJIIBJ .rcaBUa (8]~ 
aa· so'fopol npo•cxo~n ;rUne••• nopnRYX uinpoaOll~ DoaHIIJ. o .· · 

'JB8JIB118.1l18JI AU118'fpa JmO'fBOC'flt llpGC'fpaBO'flliRROl'O sapQi'. iuUi;aet I 

IIJH!l'HPJilll88 ~8IC'fBII8 DO!'O.K8 B~OpiUYX UIB'f})OROB JII8Rlrii88~CBo . 

Ottacauuyll Bne H8C'facs'u:r..ocn KaBUOBYX JIIIIOD'f8ll81 . B ll8pBile · 

118CY p860!fli 1 l!QD01 B8 OJ1.8AJ8'fdll81!018'fi C alt8K~OII 8 J'fOD8RIII•o 

ECJIB uectaCSHnitBOC'f~ B aepBYB 11&011 paCSo'fli KBJ _.88!' 'fi~~RQJII s 

B0C0~8HOBJieBIUI llOC:U:e i2-I5 11 •oT~•, ~0 ·yf011Jl8BB8 CBI88il0 C 

lleoCSpa'fHIIOll DO'f8J)Iil SllHOOBOBIUIX CBOflC'fB ll~11lpGB01UI11KOBOl'O . CJIOit 

nPa AJIBNitBOI 3KCU:U:J8!8~ K8RUOBYX JIQiOZB'f8lltl~ . 

a~eK! ytoueias,BBAUo, cB'saaac aa11~B8JiB&II coO!l'&Ba IXB "•c­

!OII!.eHH81111 81lB!l'!BpJilllllil llOBIPDOC'fil BtSJIBSI BYXO;ItROtoO O'fB8pc'fBH JM­
Ji:oi:B!1'8JIB, !1' o eo oCSyc:u:oBJiba e!ofi 1~118ii8Rieli C&llOI aplipoAJI IIOllJIIpO- . 

BOABBKo:Boro TOKouecy~tero c:u:on [9] o O!l'OJma cJit!AJ8'f, uo y'fo..-81ilie 

CSJA&'f Tell cu~tH81!, u11 cscm:&~~e ·u~eacaBaoo.n no'fo.rca •acuq _Ha Bxo- : 

AS K8H8Jl8 • 11811 AniT8:7lltB8e 06JIJ11eRB8~ 
C ~8:7lltll BCCJIBAOB8RBH ~8K'f8 J~OMn8BHH I OllP8A8:U:8BBH OCSJil8rO 

cpoxa c:u:ya6Y MeJC~ponoro ylllio•ne:u:n CSHnl npoB8;~tililll! Bs11epeau 

. CT86UJ.HOC'fB paCSO'fH 118!1ipBXK8H8Jl0BiiX JIBHeiBHX CIIIJl8ll81 B '!8118818 

DPOAOli:KB~&iitHoro nepBOAB Bp8118BB c nepBOAB118CBHII cHi~B8JI B~It'f-
811Dep~x xapanepBO'fBK• Ha11epeaBH opoBOAUBOit op1 -OdliJII&Riil JIOio­

JEBTenel IJI'f8HOBBH~ : IIO~O~OII. 3Jl8K'!pOHOB B 'f8118BBB .5 11, C · IIPOII8XJ'f­

K8111 118JIAJ ~lllmSIII oGJipae&IIH IIO 20 11 o fipB 3!011 B8mfliBH8 BXO;ItROl'O 

·'foKa li saapsaeuze nataBBH DOAAeJI:KBBUBCit noo!ottaJilool :B Jta:J;Aoll 

qHI.Ole H8118p8HI!J o 00llt8e . BpeJIH BCIJYT&BBH OABOrO JIIHOZB'fe:U:!J .67 11 

npa BXOAROII tOK8 I0-9a, a ~H -.Apyroro - - I6 q np• BXOAROII -~oae 
. 5 oio-IIa 0 Ha PIC olf AIRY BY60po11BO BODit'f-811DepitYe xapaK!8piO'f81tl 

. nepBoro JIIHOXB'f8Jlf!, CRH!l'He AO B DOCile OKORII&BIB K&QOl'O qma 06- · 
JIY.118BHH KaY ( CU:U:I,IIRYe lol DJWC!BpHY8 :U:BHBil' COO'fll8'fC'fBeBRO) 0 HJIIB­
paqi!J KpHBYX BBbi48H8 AnB !Oro, IITOCSH IIOK838Tlt DOC:U:e,AOB8T8JI:&-

BOCTit DpoBBAeB~ IIISilepeallo Ha pBCJBK8 BIAB0 1 11'!0 KO~BqB8R'f 
ycllllepu KS1 ~~a· · xaQYI qHKll oGll~enn cuuaucs .Ha ABa nopsiaa .. 

(CMoCU:U:ODIB!ie ... DJBKTHpHYe JIHHBB 0 01-tBBII H 'fell ae IIOPBAJCOBYII Bo­

llepou) • 1431ltlp8Bl8 .KOS~BitBBB'fS .JCIIlleHU noc:u:e 2D-11&COB01'0 ll8p8-

plilll8 B paCSo!e · noxaaallo, 11!0 ·aKHCOBOHHY8 . cBolc!B& xauaJia BoccTa­

aaBJIBBallTCII H~ ao.ilaocTitllo CAJ~Bl' KpBBYX B C'Jlopoey CSon~u uanps•• 

BHil IIH'f8HIH B xapaKTepzayeT &eoCSpa~BJIHI Dp0Jt8CC J!l'OIII8BIB 1 . 0 Bo- · . 

~0p01i rOJJOp~OCit BYme o KpBB&R 5 1 CBHT&H 11eJ>88 IIOJI!Opa 118CRJVL;.. . . 

!75 



,\ 

f0
7

1K I I .~ I ~ I 

m
51 I I 1#'#*1 1 

fOJ I I I . f tl // ~·* I I A II '' ,_ 

I I I I UKah' I 
tO 0 1000 2000 3000 8 

PBc .4. SaBHCHKocor:& Koa~HUH8HTa ycHJieHH.il oT Hanp.RJte­
Hiil.il ~.II qeorYpexxaHa~oBoro KSY THna ~HHe~Hol 

cnBpaJIH 

UOK83YB88T, qTO , ~HT8Jl:&HY~ nepepYB B pa60T8 cnoco6CTByeT· BOCCT8-
BOBn8Bllm SMHCCHOHHYX CBO~CTB nonynpOBO~HHROBoro enos. 

Cne~oBaTex:&ao, ~H uccneJtOBaBHH 1leTYpexxaHanoBoro yKHOJtHTenH 
YTOIUI8HH8 X8p&KT8plr!3J8TC.il UOHHJt8HH81l KO~Hl\H8HT8 yCWI8HHll . npH 
pa()oqell H8Up.i1E8HB!rl 2,5 KB OT B8J1JrlqHHH 10 AO B8J1KQHHY 3•105 • nns 
nonyqeBHll KOS~HUH8HT8 YCHJI8HH.il npeEH8~ B8J1HqHHbl cxe~yeT UOBY­
CHT:& H8HpRJt8HH8 UHT8HHR ~0 4 KB. llpH 3KCUXY8T8Uirllil K8H8XOBYX YMHO­
JtBT8J18A npH U8H:&mHX BXO~HYX~OK8X 06mH~ CpOK CJiyE6H K9Y B Henpe­
pYBHOil p8EHU8 YB8JlHQHB88TC.il. 

BYB O ~ bl 

llpH pa6oore KSY B aHanoroBoM peaHMe H86xmJtaeTcll CHHli8HHe Koa({l­
~HUHBHTa YCHJI8HH.il H838BHCHKO OT ~OpMbl K8H8Jl8o HSM8H8HH8 K03~H­
UH8H'r8 Y,CHn8HHH cy~eCTB8HHblll o6pa30M 38BHCHT OT OTHOW8HH.il BYXOA-

176 

7 

,.-.. , 

&oro 'rOKa KBY K TOKY sarpyaKB 3~BCCBOHBO~O C~O.il B JtB81l8TP8 K8B8-
na. TOKQJCTOAqKBOCT:& Tell Bblme, qell M8B:&me BYXO~BO~ TOK. no Cp&B­
H8HBm C TOKOM B&rpysKH, B qe• ~O~:&me· ~~8M8Tp K8H8~8. 

C~~OB8'r~:&HO, Horyor 6YT:&, no-BB~KMOMy, BY6paHY 'r8KB8 pe&BHY 
pacSOThl H paSM8pH K9Y, npa KOTOpYX 11SM6H8HIIl8 !':03WB1\B8Hir8 yCIIJl8-

BBR H8 6y;Jt8'r np8Bblll8'rl> H8CKO~:&KIIIX npOl\8HTOBo 
B peay~:&T&T8 npoJton&BT~:&HO~ aKcnxyaTal\Bll KSY ua6~mAaeorcs ·aiP­

~eKT JTOMn8HH.ilo llpOB8Jt8HHY8 HCCJ18JtOBaBHR UOSBOJIRmT paccqBTHBa'r:&, 
1l'r0 npa OTHOCBT,~:&HO 118JlYX BXO~HYX carsanaX 3~8K'r JTOW18BB.il 11o- . 
&8'r CKasaT:&C.il TOn:&KO no np01118C'rBHI4 roAa senp8pi>IBHOI pa6o'fY ltBY. 

B 3&KnmqeBB8 Bblpazaell 6JlaroAapHOCT:& ~OKTOPY TBXHH118CKBX B8YK 
K.H.rpasrayay sa cSon:&sym nouo~ B pacSoore H o6cy~e&ae .peayn:&ora­
oroB B K8BAlAaTY ~B3HKO-IIaTSM8'rB1l8CKHX HayK A.A.fp8~8BBK sa UID­

JtOTBOpByll AHCKYCCKII B OOJl6SHbl8 COB8Tblo 

l B 'r 8 p 8 T y p a 

1 .Ka! al.t ro po~cxal.t 111.1&., ~ · al.tacSepr E.A., 
r p . e 11 a B H K Jl .A • 11C'r8Kn0 H "K6p&lli4K8.

11 
1 1962, it! 12 1 

CTp.S. 
2. ~ a 1.t B 6 e p r E .A. lisBJ.H CCCP, "HeoprasJ!liecKBe Man- · 

paanu", 1966, II'! 2, c!p.6 • 
~.A p a 11 o'B a 11 Y.~.. A B ~ p.n m H B H.~., By n a-

T 0 B B.ll., 0 ~ 8 n K 0 B ll.K. llT9, !968 1 II'! 2. 
4.'lyl.tKO r.A., ~atta6epr E.A.~ C~npHKOB 

!II.B., r p e q a H H K JI.A. JllsB.AH CCCP, CGp .~Ha.,1964, 
T.28, li'! 9, CTp.I516. 

5. q y A K 0 r.A., H K 0 6 c 0 H A.M. " Pa~HOT8XHIIK8 • 

aneKTpOHJIIK8 11
1 196G 1 II'! Ill CTp.9;, 

6. 'l y lot K 0 r.A., ~ K 0 6 C 0 B A.M. 11
P8AHOT8XBHK8 H 

3J16KTPORHK8, 1968, T.1, II'! 13, CTp.l29. 
7.HaocScoH A.M., qy~KO r.A., rnyXOB­

c K 0 A B.H., E B C TIll X He B a B.ll. llT3 1 1967, 

II'! 5. 
8. E v an s 

9. F r an k 
she r 

D.S. RSI, 1965, v.~6, N ~. p.,?5. 
L.A., Hender son N.K., 

lL T.. RSI, 1969 1 v.40 1 N 5 1 p.685. 

s· w 1 -: 


