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§ I. BseAeHHe 

B I 9 5 '+ - I 9 6 5 r r . B 1l a 6 o p a T o :) va1 51 A e p H bl X n p o 6 n e u 0 [:1 ~ V1 (lbl n 

n p e A 11 o m e H V1 c o 3 A a H n p o e K T n e p e o c o p y /.\ oo a H ~~ 51 A e w c T o y 10 11\ e r o T o r t1 a 

C l1 H X p 0 L\ V1 K fl 0 T p 0 H a H a 3 H 8 p rYHH 6 8 0 ! 13 8 B p 8 1151 Hl B l1 C T C H ~1 W L\ V1 K Jl 0 T p 0 H 

- M 8 3 0 H H Y 10 Q a 6 p V1 K Y - C T 0 K 0 1,1 B H ./ T p 8 H H 8 r 0 n y 4 H a 0 I{ 0 11 0 5 0 0 M K A 

II, 21. 3TOT npoeKT no pa3JlV14HWM nplt14V1HOM TaK V1 H8 6Wll peaJlV130BaH 

w s I 9 6 8 r o A y n o 51 B w 11 c SJ 6 o n e e n p Ll e ~, 11 eM bl iii c To 4 K w 3 p e H ~1 51 p e a m1 3 a

L\ltlltl npoeKT P8KOHCTPYKL\V1Vl CWHXPOL\WKflOTpOHa B Manym M830HHYIO 

0a6plt1KY ( Qa3orpoH c npocrpaHcl seHHoM sapvlat.ntJeti i\JarHvlTHoro 

n o n 51 ~1 m1 y c T a H o s K a " ¢ " ) c 3 H e p n e t:1 n p o r o H o s 7 0 0 r.13 G , c p e A H lt1 M 

TOHOM BHYTP8HHero f1Y4Ka 50 r,iHA 11 f!HT8HCl:1BHOCTbfO .BbiB8A8HHOro nf}OTOHHOrO 
ny4Ka 25 MKA 131. . . 

8 XOA8 .n.anbHe~weM npopa6oTHlt1 w yT04H8HV1Sl D03HWK npoeKT 

f1 e p B 0 ~ 0 4 8 p 8 M1 y C T a H 0 B IHl "o" 7 n p e fJ. y c M a T p L1 B a IJ m w w n o n y 4 e H V1 e 

T 0 H a B H y T p 8 H H 8 r 0 n y 4 K a H a Y p 0 S II 0 I 0- I 5 M K 1\ t··J H 0 3 W Q vl L\ ~1 8 H T a 

s bl s o A a H a o c H o s e me n e 3 H O·T o K o s o r o K J H a n a o H o n o 7 0% I 4 ' 5 I . 

8 HaCTOHqee speM~ AOCTWrHylaSl WHTOHCltlBHOCTb BWB8A8HHoro 

n p 0 T 0 H H 0 r 0 n y Y K a 6 8 3 p a C T 5llH !{ vl : 0 C T a B 1l i1 8 T 2 , 0- 2 , 5 ivl K A , 4 T 0 

E3 c e e t:l e o 3-5 p a 3 r'.w H b w e , Y eM n p G ,u c u aT p ltl B a 11 o c b ,~.\a lH e n p o e K To i\1 

nepso['i 048P8AV1 ycTaHOBKVl "(!)". To {a 51 t:JfiT8HCvlBHOCTb BbiB8/).0HHOrO 

npOTOHHOrO nyYKa OCTaBJlH8T npWM8P~O Ha flp81HH8M ypoBH8 WHTOHCWB-

H 0 C T b n y 4 K 0 B 0 T p v1lt 0 T 8 Jl b H bl X M ID - 1;1 3 3 0 H 0 8 H a f3 bl X 0 t. 8 M Kl - H a H a fl a , 

n 0 C p a B H 8 H L11J C T 8 M , 4 T 0 6 bl Jl 0 .~ 0 p 8 H 0 H C T p Y H L\ ltH1 C LH: X p 0 L\ltl K fl 0 T p 0 H a 

(TOK BHYTPGHHBro nyYKO 2,3 ~KA), V1 orpOH~4MB08T B03MOIHHOCTV1 

no ~CnOflb30BaH~W M8A~U~HCK~X nyLKOB 30~8Af18HHWX npOTOHOD (c 

3 H 8 p rLHl M v1 I 0 0 - 2 0 0 iJ 3 B ) , n p v1 n p 0 8 K T Vi p 0 l3 a H lH 1 K 0 T 0 p Gl X 3 a 0 C H 0 B Y 

6panOCb 3811Vi4V1Ha ~HT8HC~BHOCT~ 3~B8A8HHOrO npoTOHHOrO ny4Ka 

7-IO MKA. 
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C11eAyer OTMeTli1Tb, LJTO B :11yLJae ycnewHoro OCYll\eCTB11eHli1H 

S118KTPOCTaTlt1LJ8CKO~ Clt1CTeM~ B~BOAa C affiffieKTV1BHOCTbm OK0110 90% 
/6/ 

YPOB8Hb TOKa BHYTP8HHero r:poTO~Horo nyLJKO, o n p e A e 11 H e M bl ~ 

AOrJYCTV1MbiMV1 paAI!lal.ll!lOHHbiMt'l orpaHWWHiilllMVl npl/1 SKCn11yaTal.lv1111 YCKO-

PIIITe11H (s KaMepe ~a30TPOH8 He A011lliHO T8pHTbCH 6011ee 3 MKA 

BHyTpeHHero nyLJKO), COCTaGIIIT 25-~0 MKA, LJTO OTKPWBOeT npli1Hl.llllnlll-

a11bHym B03MOlliHOCTb nos~m8HV1~ V1HT8iCWBHOCTIII BHYTPBHHero npOTOHHO

ro nyLJKa npiiiMepHO Ha OAV1H nopHAOK. MeNAY 18M B HaCTOHll\ee speMH 

He IIIMeeTCH KaKIIIX-1111100 npeA110meH!lC1 no paAV1Ka11bHOMy YB811111LJGHV1m 

T 0 K a B H y T p e H H 8 r 0 n Y lJ K a f] 0 3 0 T p 0 H a • U 8 11 b 10 H a C T 0 Hll\ e ~ p a 6 0 Tbl $l B JHl-

e T C H p a C C ~10 T p 8 H ll1 e lJ e Tbl p e X B 0 3 M 0 ll' H 0 C T 8 ~ n 0 B bl Ul 8 H t1 H V1 H T 8 H C VI B H 0 C T V1 

nyLJKa ffia30TpOHa, a laKlK8 aHallL13 HBKOTOpb!X AaHHbiX no llPOl.leCCaM 

Me30HOOOP030BaHV1H nplll pa311VllJHbiX SHGPrlilHX, KOTOpbiG MoryT OHG-

3aTbCH no1183Hb1Mv1 np~1 pa3pa6oTHe B OYAYll\eM KaKoro-11t.16o npl!1eMne-

Moro AllH peam130lltH1 npoeKTO ycoE.epweHcrsosaHVI51 l]a3oTpoHa OVl~l!l, 

HanpasfleHHoro Ha CYll\BCTBeHHoe Yll8M1LJGHll1e TaKa ero sHyrpeHHero 

nyLJHa, SWOOp OllTli1MallbHO~ SHepr!lll1 nyLJHa VI11V1 HO ero nepeBOA 

s pemwM ycKopeHlll~ APYrlllx LJaCTV1l.l. 

§ 2. BHemH~~ MHieKyM~ nyqKa H--MCHOB C OAHOCTyneHqaron 

nepe3ap~AKon (H- ~ H+) 

B HOCT05lll\8e spei;1H YCTOH08113HO, LJTO C~11lbHOTOLJHOCTb P8HOH-

C T p y t1 p 0 B 0 H H 0 r 0 Q 0 3 0 T p 0 H 0 0 ;.]j1 t·1 0 n ;J 0 A 8 JHl 8 T C 51 n p 0 Ll 8 C C a 111 V1 , n p 0 Vl C X 0-

AHll\li1MV1 B l.l8HTPOilbHO~ 30H8 YCKOPWT81151 B T8LJ8HV18 nepsoro ffi030BOrO 

H011800Hl!lH, [11 4TO nocne npOXOlllj,8Hv1$l P0Ali1YCO 30-50 CM norepll1 

nyLJHO npw AallbH8~iUJ8M YCHOP8Hl1VI npaHTV1LJ8CHV1 OTCYTCTBymT 
/7/ 

COM bl M POAV1K011bHbiM cnoco6oM n p 8 0 A. 0 11 8 H L1 H C y ll\ 8 C T B y 10 ll\ V1 X orpa-

HV148Hl1Vl, CBH30HHbiX c UBH TP 011 b 110 W 00110CTbiO Ga3orpoHa 5H3Ml8TCH 

e e n o 11 H o e ~~ c K 1110 LJ e H w e t.-13 n p o Ll o c c a y c H o p e H lllll LJ a c T li1 Ll c n o Moll\ b 10 
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BH8WH8~ ~HlliBKU~W ny4Ka Ha paA~YC, 60JlbWW~ 48M 30-50 CM. Haw6onee 

n P 0 C T 0 3 T 0 M 0 m H 0 0 C Y Ill 8 C T B ~ T b H a 0 C H 0 B 8 B H 8 W H 8 Vi ~ H lK 8 I{ U v1 VI n y 4 K a 

H--~oHos c aHeprwe~ I00-130 MaS nyreM ~AHocryneH4aro~ nepe3aP~A

IH1 1r B H+ Ha yrnepO,IJ.HOVJ Ml1t:J8HW TOJlli~VlHO~ OKOJlO 100 MHr/CM 2
, 

YCTaHOBJ18HHOW Ha paA~YCC 110-12( CM. np!~ 3TOM MOlKHO HenOCPBA

CTBBHHO WCnOJlb30BaTb 60JlbW~HCTBO paC48TOB W B~BOAOB pa60T~ 

/8/ rAC npoBBABHO TeopeT~48CK08 pacCMOTPBHWB B03r.:10lliHOCH1 

ycHopeH~~ H- -woHos 1-10 i]a3oTpOHI3 OV1m1, 4To, KaK r.~omHo nerKo 

B~ABTb, HBJ1~8TC5l npOCTO o6paHIOW 3aA048~ no OTHOW8H~11{) K 3aAa48 

BHBWHe~ wHmeKuww ny4Ka H- ~oHos. 

ne~C~B~TenbHO, npw paCCMOTJ8HVIV1 GH8WH8~ V1Hlli81lUVIVI TaKV18 

n a p a M e T p bl , H a H o n T v1 M a n b H a 51 T o n 4l1 H a n e p e 3 a p 51 A H o ~1 M w w e H VI , e e 

HarpeBaHVI8 ny4HOM, paCCBHHVIB n~4Ka U MVIWBHVI, npeo6pa30BaHVI8 

aM VI T T a H c a n y 41< a n p ~ n e p e c e 4 e H VI vl 11 c n w p an e w 11 H a T p a e H Top w ~1 B B o A a 

MOlliHO npHMO B351Tb lt13 pa60TW /B/. V1 TOrAa OCTaWTCH TOJlbKO BOnpo-

CW, CB5l3aHHW8 C cornacosaHV!BM npOCTpaHCTBBHHWX lt1 BP8M8HHUX 

x a p a K T e p vl c n1 K w H ll{ e H T VI p y e rvl o r o n y 4 f l a VI n y 4 H a [p a 3 o T p o H a VI n VI vl H a 4 e, 

HaKVI8 orpaHVI48HVIH HaAO HaJlOlliVIT~ Ha napaMBTPW VIHlHBKTVIPYGMOrO 

ny4Ka H- -ltlOHOB' 4T06bl OH nocne 118PG3apHAKv1 B H+ c MltlHWMaJlbHbiMVI 

norepHM~ 6blll sosne4eH s npouecc AOflbHelilwero ycKopeH~tlH B wa3o-

TPOHHOM pemV1M8 AO KOH84Horo paAwy:a. 

8 Ta6nwue I Ha OCHOBaHV!ltl PE3YflbTaTOB pa60T /S,9,IO,II,I3/ 

npWBBABHW HBKOTopue napaMeTpW @a3JTPOHa OW~~. 

Ta6nMQO I. HeHOTopwe napaMerpw ffia30TPOHa o~~V1 

Op8M5l 3axsara 35 MKC 

3MV1TTOHC ny4KO ( cil ::: ez ) 

AMnnWTYAW seprwKaflbHUX ~ paA~anbH~X 

KOJ186aHV!~ ( 11 p03M8PU ny4K0 11
) 

4acTOTO UVlKJlOB YCKOP8HVI5l 

OHOJlO .:!.:.1 CM 

240 ru 



BpeMH OAHoro ooopora 

An~T8JlbHOCTb M~KPO~MilYJlbCa (6aH4a) 

CKOPOCTb B03pacTaH~~ paA~yca paBH)
B8CHOti opo~Hbl d R/di 
CKOPOCTb B03pacTaH~~ C-PBAHeW 
8Hepr~~• ny4Ka d.w/d.i 
3HepreT~4ecK~~ pa36poc 

nep~OA Qo30BWX K01le6aH~~ 

Pa3Mep cenaparp~cw 

Ha~6onee nOAXOA~~~M ~HmeKTOPOM An~ 
. 

55-70 MC 

OKOJlO I5 HC 

0, 36 fJaB/illlKC 

.:!:_5"I0-3 

01{0Jl0 80 MKC 

4 

+ 2 , 7 ~ .:!:.5 , o rJ 8 s 

~030TpOHa MOlli8T OKa-

3aTbCH nwHe~Hw~ ycKopwrenb H--voHos c napaMerpaM~ 6n~3K~M~, 

H a n p ~1 Me p , H n a p aM e T p aM 1;1 o c K o s c f o ~1 Me 3 o H H o ~1 G a 6 p fifH1 , ~ Me H s 

B v1 A Y e e H a 4 an b H bl t1 y 4 a C T 0 K C 8 H 8 p r V1 e ~ o K 0 Jl 0 I 0 0 r.i 3 8 • 3 T ~ A a H H bl e 

llP8ACTaD1l8HW B Taonwue 2 /I 2/. 

ConocrasneH~1e napaMerpos rnon~u I ~ 2 noHa3blsaer, 4TO 

n 0 ll 8 p 0 4 H bl ~ 8 111 ~ T T a H C ll y 4 K a H--M 0 1-1 tl B n p lt1 M 8 p H 0 8 C 8 M b p a 3 f.l 8 H b W 8 , 

Ll e r.1 a H c t1 an b H bl ~ ~1 nw p a A ~1 an b H bllii 81 i V1 r T a H c bl n y 4 K a ill a 3 o T p o H a 0 v1 ~ ~·1 , 

LITO c oonbilllllM 3anacoM YAOonersJpner ycnoswm cornacosaHVlH no 

8TOMY napaMeTpy ~Hlli81{T~pyeMoro rlY4KO W ny4Ka Qa30TPOHa. 

Ta6nMqo 2. HeKoropwe napauerpw ~ocKoBcKoM M830HHO~ QaopwK~ 

KwHeT~4ecKaH 8HeprlllH ~oHoc H 

~MilYilbCH~~ TOK rlY4Ka 

nnlllT8flbHOCTb ~MilYflbCa 

4aCTOTO CflBAOBaHlll~ ~MilYflbCOB 

CpeAHW~ TOK flY4Ka 

3Mv1TTaHC ny4Ha 

0THOC~T8flbHW~ lllMilY!lbCHW~ pa36poc 

4aCTOTa AO 8Hepr~lll 100 ~88 

600 1\188 

50 MA 

I DO r·.m c 

roo ru 

500 MKA 

':) 

+I 5"10-_) - ' 
I98 r~1ru 
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n p ~1 A fllH e 11 b H 0 c H1 VI H }l{ e K T Ill p y () M 0 r 0 ~1 M n y Jl b c a H - - iv10 H 0 B I 0 ~ 2 0 

f;lKC, KOK CflBAYBT lll3 TGOJJV1l\bl I, ~13M8~8HVI8 paA~1YCG paBHOBBCHOW 

o p 6t.n bl co c TaB ~n A R = dR I dt ){ t>i ,..._, 0, 8 -;-I , 6 c M , a c peA H H H 
~ 

31-1 ep n1 H ny 4 KG 803PGC TBT 3a 3TO BP BM $1 Ha A...Y = dVJ/d:t X .Af =::: 

3 , 6 t 7, 2 M 3 8 • T a K lll e Vl3 Me He H v1 r1 c p e .1 Hero p a A ~1 y c a VI c peA He Vi 3 He p r ltllll 

11 o n H o c T b 10 y H Jl a A bl B a 10 T c r1 s n o n e p e ll H bl e p a 3 1~1 e p bl n y 4 K a , o 6 y c no s n e H -

H~B OKC~GflbH~MVI l/1 paAI!IaflbH~MVI KOfle6aHI!I~Mlll, ~ He 3WXOA~T 3a 

flPC,l\GflW cenapaTpi!ICW, xapaKT8plll3/~me~ flPOAOflbHW~ 3MIIITTaHC Vlfllll 

3HepreTV148CK1!18 KOJJe6aHI/Irl 4aCTllll\ OHYTPVI YCilOp~eMoro cryCTKa, 

T • 8 • ~1 n 0 3 H1 M fl a p a r.1 8 T p aM 6 y A 3T C y U.\ 8 C T B 0 B aT b B bl C 0 K a 11 3 ~ Q e K -

v , 

H1 B H 0 C T b 3 Q X BaT a l~ H Hi 8 H T VI p y 8 ill bl X 4 a CHI L\ B l)j a 3 0 T p 0 H HQM p 8 Hal M ~ 

YCI<OP8HtH1. 

0 C T a 8 T C H , 3 El p 0 51TH 0 , CaM b! l1 0 0 lil 11bl ti B 0 fl p 0 C c o r n a c o 13 a !H1 n 

M~KpOCTPYKTYPW fllllH8~HOrO YCKOP~T8fl~ (4aCTOTa OKOJlO 200 Mru) 

C M ~1 H p 0 C T p y I<T y p 0 t1 n y 41{ 0 0 a 3 0 T f- 0 H a ( lJ aCT 0 T a 0 H 0 Jl 0 I 8 L1 r l.\) , 
nyTeM 6GH41!1pOBKI!I ny4Ka H--I!IOHCB nocne fliiiHB~Horo ycKOPlllTBfl~ 

6 8 3 l/1 3M 8 H 8 H LHI C p 8 A H 8 t1 3 H 8 p r vH1 l!llll:W H Hlp Y G M 0 r 0 fl y 4 K a • 3 T 0 n 0 T p 8-

6yeT C03AaHI!IH AOCTaT04HO CflOMHO~ CWCTBMW OTKflOHBHVIH 4aCTVIL\ 

B BWCOK04aCTOTHOM 3Jl8HTPVI48CKO~ VI flOCTO~HHOM MarHVITHOM flOJlllX 

n y T 8 M , H a fl p VI M 8 p , n p 0 C T p a H C T 6 e H 1- 0 r 0 p a 3 B 8 /\ 8 H ltlli [!] C B 8 /\ 8 H L1 51 0 T -

.l\BflbHWX MI!IHpo6aH4e~ n[I]HBWHoro ycKop~Tefl~ [!] [!]X npoxomAeH~ll 

n 0 T p 0 8 K T 0 p L11l M C p a 3 H 0 W A fl lil H 0 i1 ( T a H H a 3 bl 8 a 8 M bl [1 r p Y fl fl VI p Y fO ll\ Li ~ 

MarH[I]T Mo6nVl) 12II. Ecn~ 6aH4~pollKY YAaCTC5i ocymecTB[I]Tb HaVI6onee 

0 fl H1 M a Jl b H bl M 0 6 p a 3 0 M , T • 8 • L1 H N{ 8 H"- ~1 p Y 8 f'1l bl ~1 n Y 4 0 H H 6 Y A 8 T H a n p a !3 -

Jill T b C 11 H a n 8 p 8 3 a p H A H y fO M vllJ 8 H b B 8 L1 A 8 r,H1 K p 0 ~HJ fl Y fl b C 0 B A flVI T 8 fl b -

HOCTbfO OKano IS MKt VI 4aCTOTO~ 18 ~ru, TO BCB flOT8p[!] np[!] VIHmeK

l.\ [!] Ill 6 y A y T A 0 C T a T 0 q H 0 M a fl bl t.1 C p 3 A H ~Hl ~1 H T 8 H C VI B H 0 C T b n Y 4 K a W a 3 0 -

TPOHa np[!] An[I]T8JlbHOCTlll [I]HlliBHl.\~[1] I0-20 MKC B03paCT8T AO 50-

IOO MHA, LJTO c 6oflbtUt1M 3anac)M npeBblwaeT seflv14VlHY 30 MHA, 
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~.onycn1MYIJ pa,IJ,vlaLH10HHbli\IV1 orpaH!I14BlH151ivllll npvl ~1cnoflb30BaH!Ilvt sneK-

rpocraT!I14BCKo~ C!llCTBMW swso,ll,a ny4Ka !113 KaMep~ IDa3oTpoHa c 

siD~GKT!IlBHOCTbm 90%. TaKa~ 3ancc no !llHTBHC!IlBHOCT~ no3B01151BT 
". 

HaA851TbC51 nolly4V1Tb, ,ll,ame np111 nOllHOM OTCYTCTBV1!11 6aH4V1POBK!I1, 

CPB,ll,Hmm !11HT8HC!I1BHOCTb ny4Ka Qa30TpOHa 15-30 MKA, KOTopym 

B n 0 11 H 8 M 0 lH H 0 C 4 vl T aT b Y A 0 B Jl 8 T 8 0 p ~q 8 11 b H 0 W H 0 n 8 p 8 0 M 3 T a n 8 M 0 A 8 p -

H!l13aUM111 IDa3oTpoHo. 

npaKTV148CK!I1M!I1 orpaH!I14eH!I151M!I1 Ha C03,ll,aH!Ile paCCMaTp!llBOeMoro 

B a p Ill a H T a B H 8 W H 8 ~ Ill H :K 8 K W vH1 71 B 11 51 m T '; 5i p a 3 M 8 p bl M1 H 8 ~ H 0 r 0 y C K 0 p Ill T 8 11 51 

Ha 3Hepr!11W OKOJlO !00 MaS Ill era CTO!IlMOCTb. 

G ra6n111ue 3 np!llBOAGHw AOHHwe no HeKoropwM cymecrsym~!llM 

111 npoeKT!IlpyeM~M 11!11He~H~M ycKopwrcnliM nporoHos. 

To6nHqO 3. napaMBTPW HeKOTcpux Jl!llHB~HWX npoTOHHWX 

YCKOPV1T8118W 

I. CepnyxoB. ~$83, !11Hhl8KTOP /! 4/ T
0

=I00 MaG, Afl!llHa GO M 

2. 4~8 PMlilJla 6. npo eHT Me M1U l'll-l c HO r 0 y~ H OPlH eM1 /IIIJI/ 

Tp=66 ~aB, Afl!llHa - 24 ~. ToK c !ll~nynbce - 50 MA, 

4acrora CJleAOBaH!I151 !11MnY11bCOB ED ru 

3. ~oc-AnaMoc. PIGtJI npoeHT /I!)/ •. Tp=650 n1-:.g 
101 v . '. 

r o K s !11M n y 11 b c e - 3 5 M A , c p.e A H di r o H - I 0 0 M I{ A , 

40CTOTa CJle,ll,OBOH!I151 !11Mny11bCOB - 360 ru, 

np!11MepHa51 CTO!I1MOCTb - ID-15 ~nH.A011nopos. 

A11lt1Ha -120M, 

KaK B!l1,ll,HO !113 sroM ra6nwL~ ronbKO cospeMeHHwe npoeKTW 

11 111 H e Vi H bl x y c Hop 111 r e f1 e w H a s H e p rvno o H o 11 o I 0 0 r.1a B ( n y 1-1 K r bl 2 v1 3 

r a 6 1l !11 u bl 3 ) A o n y c K a ro T t~ x p a 3 rvl e ll\ E H v1 e s 3 ;'J, a H vl vl ill a 3 o r p o H a , 111 M e 10 -

U~ e r 0 p a 3M e p bl 29 X 3 3 M 2 
• 0 p [;18 H Hl p 0 B 0 Ll H 0 rl C T 0 ~1 M 0 C T b T 0 H 0 r 0 Y C K 0-

p~neMl MOli!HO oueHVJTb Vt3 npoeKra PIG.r,n ( nyHHT 3 ra6m1Ubl 3), 

C 4 lilT a ri , 4 T 0 C T 0 [;11\1 0 C T b n p $1 M 0 fl p 0 n 0 i- tl..\lt1 0 H 0 Jl b H 0 9 H 8 p rIll VI ~1 JlV1 A 11 ltl H 8 
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n~He~Horo ycKop~Ten~, ~ Y4~TWBOl peanbHwn Kypc Aonnapa no 

o T H o w e H V11D K p y 6 mo I : I 0 o n p l1 M e p H bl ; 3 a T p a n1 H a p e a n ~ 3 a Ll 111 HJ p a c -

C M 0 T p 8 H H 0 ~ C ~ C T e M bl 8 H e W H 8 ~ Ill H HI e K L\1 Hl C 0 .f T a B 51 T I 5 - 2 5 M 11 H o p y 6 11 8 ~ , 

Ll T o A e 11 a e T n p o 6 n e M a n1 4 H o ~ p e a 11111 3 a Ll 111 HJ a T o r o s a p 111 a H T a H a c o s p e -

MOHHOM STOne p03B~T~H YCKOP~T8Jl,HO~ T8XHV1KV1 lt1 cymecTBYHJmlt1X 

ill1t1HOHCOBWX orpOHit14eHV1HX B O~~Wo 

§ 3. BHeiH~~ HHieKyM~ nyqKQ H--MOHOB C ABYXCTyneHqQTO~ 

nepe3ap~AKO~ ( H- ... li o ~ H+) 

TpeoosaH~H K llVIHeViHoMy ycKo~ VJTemo H- -~10HOB MO}IIHO CYll\BCT

seHHo yMeHbWV1Tb, ecnVJ VJHmeKL\VlHJ ny4Ka ocymecTBflHTb Ha POAVIYC 

ill030TPOHO 30-50 CM, r,lle 3Heprlt15, npoTOHOB ,l\Olll«HO COCTOBflHTb 

scero 6-I5 MaBo O,llHOKo, OAHoc·~yneH40TYHJ VIHmBKL\~HJ H--VIOHOB 

Ha aTor POAV1YC ocymecTB~Tb Hesc3MOmHo, scneACTBit1e orpameHwH 

ny4KO MOrHVlTHWM noneM ~030TPOHO 13-30 MOllO~ 3H8pr~V1 VlfiVl VlM

n Y JJ b C 0 4 aCT ltJ L1 o r•,l V1 H V1 M a 11 b H bl ~ V1 M n :r 11 b C V1 H )J{ 8 H T V1 p y eM bl X 4 0 C T lt1 Ll B 

CJIY408 O,llHOPO,llHOrO MarHVlTHoro nOflH He MOmeT 6b1Tb MBHbWe Il3 

lt1MnYflbCO npoTOHOB I290 MaBic HO KOHe4HOM pa,llV1YCB ill030TpOHO, 

ToBo 430 MaBic, LITO COOTBBTCTBYBT 3HeprV1V1 H--V10HOB OK0110 85 M38o 

Cv1CTBMO ~HewHeVl VlHH!eKL\VlVl c ABYXCTyneH40Toiii nepe30PHAKOVi, 

lt13o6pameHHOH HO PVlCo I, no3sonHeT npeo,llofleTb aTy TPYAHOCTbo 

CH040flO H- nepe3apHmaeTCH a Ho HCt ra3oBo~ cTpyViHoVi Mlt1W8Hit11IGI, 

pacnOJlO)J{BHHO~ BH8 MOrHVlTHOrO nJllH ~030TPOHO HO pOCCTOHHV1Vl 

5-6 M OT ero L\BHTPO, 0 30T8M HO TOHKO~ yrnepO,llHO~ MV1W8HV1, 

YCTOHOBJ18HHO~ HO pO,llVlyCe 30-50 CM? npOV1CXO,lllt1T nepe30pH~KO 

H0 B H+ c affi~eKTit1BHOCTbHJ OKono IDC%o 

B bl6 0 p 0 n T V1 M 0 11 b H bl X T 0 flll\ ~1 H n I 3 p B 0 ~ V1 B T 0 p 0 ~ r,1 111 W 8 H e Vi M 0 }l{ H 0 

nony4111Tb V13 peweHVlH ypasHeHV1~ ,llllH ,llonw HeViTpanbHWX 111 30pHmeHHWX 

H -111 o H o B n o c 11 e n p o x o m A e H v1 5l n e p e 3 a p l 1 A H o !~1 ivH1 w e H li1 · I 8 I 
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~1,0 

CJ..1, o -. (J o, I 

e )( p (- ~ ,, o · n) , 

rAe ~ I,O - C848HV18 nepe3aP.lAKV1 ~~- ~ Ho 

~ O,I - C8118HV10 nepe3op:1/l,Hv1 Ho ~ H+ 

n - 4V1C/l0 aTOMOB Mt1lil8HV1 Ha CM 2
: n_:~·dA, 

rAe ~ - 4 VI c no A B o r a A p o , A - a T o M H bl t1 s e c M aT e p vl a n a r.H1 w e H ~~ , 
d - T o flli\ VI H a l;1lt1 w e H ~1 B r I c r., 2 

• 

3 Wlt1POKOM AV1ana30H8 o T I 0 A o I 3 0 ~13 8 M o lK H o 

CLIVITaTb, LI·To <:r'-I,O '::::::! 2, 8 <5""' 0, I, a 3 He pre H14 e c H a~ 3 as lt1 c Vl-

MOCTb C848HltHI ~ -I,O Afl~ nepe3CP$lAHV1 Ha MO!leHynax N 
2 

onl!1Cbl-

Baerc~ swpameHltleM /B/: 

~I,O = 3 53•Io-I 6/T 0,77(cM 2 ) 
' p • ' 

rAe Tp - 3HeprV1R H B MsB. 

0 n HI M a II b H a Si T 0 fill\ V1 H a M ~1 W 8 H VI , 1 1 C X 0 Ml l1 3 Y C II 0 B l!1 5I : 

PHo == mAX 

n . e Yl cr-:1,0 
-~,o-Oo1 ao,l 

I I 

n p vl 3 He p rl-H1 T 
0 

= I 0 L: a 8 : ~~~I , 0 = 6. I 0- I? c M 2 
, o0 , I = 

I 

2~2·IQ-l?CM 2 , V1 onTlt1MaflbHa51 TOflll\ 11Ha nepsot:i nep830P51AHOVl MV1W8H~1 

(H- ~ H+) COCTaBltlT: 

n = 2,6·ro16 (MOJI8KYII N2)/crvl 2 
VIJIVI of= I,2 MHr/CM

2 

TaHyiO TOflll\VlHY MVIW8Hv1 Ha nyTVI ny111<a H -lt10HOB MOH\HO opraHVI30BOTb 

T 0 II b K 0 C n 0 M 0 ll\ b 10 r a 3 0 8 0 Vl C T p y ~ H 0 W M vi W 8 H VI , T 0 II U\ VI H a K 0 T 0 P 0 ~ 

Ail~ Hz COCTaBJ1518T OKOJIO O,I MKr/CM 2 /IS/,. a B nepeC48T8 Ha 



•; 
~· 
' 

. 

§:'. 
~.' 9 

W2 ronm~Ha KaK pa3 6yAeT 6n~3Ka K IMKr/cM 2
• Bap~aHT nepe3aP~AK~ 

H - 8 H 0 B C 1'1 J1 b H 0 ~~ M a r H 1'1 T H 0 M n 0 l8 , K 0 T 0 p bl ~ p a C C MaT p V1 B a J1 C ~ B 

paoorax /I?' IS, I 9/, 3/l.BCb He npo;:oAVlT, TaH KOK conposom/].aerc~ 
. ~ 

3Ha41'1TGJlbH~M pocTOM pa/].I'!OJlbHoro 3MWTTaHca ny4Ka H0 -4acrwu. 

nonOJlHVITBJlbHaH yrnoBa~ pOCXOAVlMO;Tb B ra30BO~ MV1WBHI'l ~3-3a 

r,l H 0 r 0 K p a T H 0 r 0 I{ y n 0 H 0 B C K 0 r 0 p a C C 8 51 H Ill ~ C 0 C T a B 1'1 T B C 8 r 0 = 
O,I MPaA, 4To npeH36pemi!IMO Mana 111 He npV1BOAIIIT 

K npaKTIII4BCKV1 3aMeTHOMY ysenV14BHIIIW 3MIIITTaHca ny4Ka. 

Pacwltlp8HV18 ny4KQ B AP8W~OBO v1 npOM8lKYTK8 /l,Jli/IHOW 6 M nplt1 

3MIIITTaHC8 0,3n"cM"Mpa/]. lt1 yrnOBO~ paCXOAVlMOCTIII 0,5 Mpa/]. COCTa-

B VI T 0 , 3 c ~J , 4 T o e m e y H n a A bl B a e T c ;J B p a A 111 a n b H bl vi p a 3 M e p s T o p o ~ 

nepe3ap~AHO~ MlllWBHlll oKono I eM. Ecn111 me ltlcnonb30BOTb GoKYCIIIPOBKY 

n y 4 K a H A o n e p s o vi n e p e 3 a p ~ A H o ~1 \1 vl w e H V1 , To ~n-1 H ttl M a n b H hi ~ p a 3 Me p 

n y 4 K a H o H a sTop o V1 n e p e 3 a p ~ A H o ~ ~H1 w e H 111 n p 111 3 M 111 T T a H c e n y 4 K a E)<= 

0,3n"cM"MPaA COCTaBlllT: 

£>t.I.J = ,...,., 0, 2 CM , 

r A e L - A p e w ill o s bl ~ n p o M e m y T o K , p a s H Ll L1 n p l1 M e p H o 6 M , a A '== 

I CM - pa3MBP ny4Ka H--111oHos B ~oKyclllpymme~ fli!IH3e. TaKa~ pa3Mep 

11Y4HO noTpeoyeT pO/l,VlaflbHOVl WVlPltlHbl BTopoiii nepe3aPHAHO~ Mv1W8Hlt1 

scero 0,5 eM. 

0nTV1MOllbHa~ TOflll\lt1Ha BTOP0~1 nepe3aPHAHO~I MVIW8HV1 onpe/l,ellHBT-

c~ YCI10BV18M PH o -:::::: Io-2 
Vl COCTOBV1T Yl..':::::. s·Ioi 7 MoneKyn N2! 

CM 2 ,VI n VI d~ 12 '·'Kr/C'~ 2 
1\l lo • B ~nor,: cny4ae YlKB B03MOlKHa nneH04Ha51 

yrnepO/].HaH MI/IW8Hb. npV1 TaKO~ l"Oflli\V1H8 MV1W8HV1 /l,OnOJlHV1T8JlbHaH 

yr 110[30~ pacXO/l,VlMOCTb ny4Ha H+ COC"OBVlT (]'9 = v' t <( e'l> ,...., 
0,3 Mpa,n, l!1 Bo3pacTOHV18 3MV1TTOHCC 6YABT scero B I,I pa3a, 4TO 

B n 0 J1 H 8 A 0 n y C T V1 M 0 n p ltl 3 M VI T T a H C 8 n Y '11{ a Q a 3 0 T p 0 H a 2 n" C M • ~;1 P a ~~ • 
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Bee BOnpOCbl, Hacalomv18C5l C Jr 11aCOi3aHLHl npocrpaHCTBGHilbiX lt1 

0 p 8 M G H H bl X X a p a H T 8 p lt1 C Hl K ~11-ll:l 8 H T lil p :! 8 M 0 r 0 ll y 4 H a V1 n y 4 H a 0 a 3 0 T p 0 H a , 

pewamTC5l aHa110rlil4HO nepGOMY BlpWaHTy BH8WH8~ lilHlli8KUlt1lt1, 3a 
I. 

v1 C H JlfO 4 8 H lt1 8 M C l1 C T 8 M bl 0 a H 4lt1 p 0 B K lil ! 1 Y lJ I{ a 1 K 0 T 0 pall B 0 B T 0 p 0 f\1 B a p L1-

aHT8 MOlH8T OKa3aTbC~ 3Ha4l!lT811bHO npo~e l!l3-3a B03MOlliHOCTW llPV1M8-

H8Hlil5l B~COK04aCTOTHOrO A86aH48la f 20/ GM8CTO rpynnl!lpymmero 

M a r H LH a M o 6 11 vl I 2 I { K a H a To Chi 110 H eo 6 x o M1 M o s n e p s oM c a p tt1 a H T e 

Ll H me K u v1lt1 , rAe He A on y c nn.w y Be 11lll 4 ; H vie p a 3 r,'J bl Tt.Hl nyu. K a no a 11 e p rt1lt1 • 

KaK lil s nepsoM sapl!laHre oml!lAaerc~, 4TO l!lHTeHClilBHocTb ny4Ka 

(Ua30TPOHa B03paCT8T AO 50-IOO Mf:A npVJ OCYU\8CTB/18Hlt1lil 60H4L1POBHlt1 

VlHlli8KTVlPY~Moro ny4KO B ll011HOM 06b8M8, lil AO I5-30 MKA llPVl OTCYT

CTGVllil 6aH4lilPOBKVl. 

npeA110lliOHH~~ CllOC06 noB~W8Hv5l WHTGHClilBHOCTlll llY4Ka ffia30TpOHO 

0~~~ ll011HOCTbW COBM8CTlt1M C CYQ8CTBymmlllM P8lliVlMOM ero pa60TW 

l'l B C 8 f'lllt1 n 11 0 H a M L1 8 r 0 y C 0 B 8 p W 8 H C T B 0 B a H vlll B C 11 8 A y m li.\ 8 ~j fl 9. T VI 11 8 T H 8 , 

HanpaB118HHWMlil Ha noBWW8Hlil8 8rO HCA8lHHOCTW, aill0eKTlt1BHOCTlt1 ClilCT8Mhl 

BhlBo.n.a V1 .n.p. Pea11lt13aUlilll npeA11JllieHHoro cnoco6a He norpe6yer 

H 0 8 0 ~ 0 C T a H 0 B I{ ltl y C H 0 p lilT 8 Ml H 0 A JlVlT 811 b H bl [;i C p 0 H v1 r;l 0 lK 8 T 6 bl T b 

ocymecTB118Ha BO BP8Mll n11aHOBUX P8Blil3lil~ YCKOP~T8115l. nplilM8PHW8 

3aTpaThl Ha pea11~3aU~W BTOporo BOp~OHTO CWCTGMW BH8WH8~ WHlli8Kl.(~W 

HO nopH,lJ.OH 1l8HbW8, LJ8M G nepBOM GOp~1aHT8 

~1 C 0 C T 0 B 5l T I , 5 - 2 , 5 M 11 H • p y 6 11 8 r, , H 0 H 8 B bl X 0 A l:1T 3 a p a M IH1 g lt1 H a H -

COBhlX B03MOlliHOCT8~ O~n~. 

§ 4. B03MOIHOCTb ycKopeHM~ ~Aep ]He B M30XpOHHOM pe1MM8 

380BKTWBHOCTb Ga3oTpoHHoro pem~Ma ycaopeHVl~ onpeA811Berc~ 

0 T H 0 W 8 H lt1 G f\1 B p 8 M 8 H Vi 3 a X 8 aT a I{ 11 e p lt1 0 A Y M 0 A Y 11 ~ L\ \:1V1 v1 ,L\ 11 51 QJ a 3 0 T P 0 H a 

-6 
Q~~W, KaK BVl,L\HO l!i3 Ta611l!il.(W I,cocraBnllGT B8nl!i4l!iHY t = 35•IQ X 
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2 4 0 = 0 , 8 5 • I 0-2 
6 fl Vl3 K Y 10 K I % • n e p e X 0 ~ H ~13 0 X p 0 fHIO r;l y p e 1:1 Vl lAy y c K 0 -

P 8 H vHI n 0 3 B 0 Ml 8 T Y B 8 fl !fl. 4 tH b !11 H T 8 H C Vl B H 0 C T b 8 H y T p 8 H H 8 r 0 n y 4 H 0 

YCKOPVlTBflH npVJMBPHO HO ABO nop~AHO ~~2 1. ~ 

Ha pVJc. 2 noK030Hhl ~3MeHeH~E. cpeAHoro MarHVJTHoro nann 

~~a 3 o T p o H a s 3 a s ~1 c ~1 M o c T VJ o ·r p a A ~1 y c c. I 2 I VJ p a c 4 e t:b e M a r H trn H o e 

none, H800XOAt1M08 Afl51 yc~opeHvHl 5-lAE:p 
3

He G ~·130XPOHHOM pG}H·lMO. 

nn5-l 8TOrO HAPO CllY40~HhlM o6p030M OK030fl0Cb, 4TO OTHOW8HVl8 

nOflHO~ SHeprVJVJ HO KOHG4HOM POAVJYC8 2?0 CM K MOCC8 nOK05-l pOBH~BT-

Cll I,36 B ro sporMl I{OH nepena ~ cpeAHero rv1arHtHHoro non11 

Q030TPOHO HO POM1YCG 270 CM no OTI-iOW8HliHO K U8HTPY COCT03Ml8T 

sem14~1HY I, 367. 

3 T 0 ll 0 3 8 0 Ml 8 T p 0 C C M 0 T p Vl B 0 T b : 1 T 0 H 0 ~ 8 0 3M 0 lK H bl Vi 8 0 p lll 0 H T 

3H04lH8flbHOrO ( B llP8A8f18, !lpVlM8PHO, HO ,ll.BO nOPS1AKO) nOBbiW8Hl!l5i 

V1HT8HCV1BHOCH1 ny4KO wa3orpoHa 0~91!1, HOK ero MOAVH]v1HOU~15l B 
') 

~·13 ox p o H H bl Vi u V1 KnoT p o H , y c K o pH fO m ~~VI 5l A J a .) He A o a He p n1 v1 I 0 2 0 f\1 a B 

v1 m1 31~ 0 M a B I H y K n o H H a n o c To 51 H H o ~ q a c To T e a n e K T p ttl 4 e c K o r o n o 115-1 

I2 ~r~. CneAyeT cpa3y OTMeTVJTb, 4TO tlcymecTBVJMOCTb aroro sapwaH

ra OYA8T 30Bl!IC8Tb npemAB BCero OT Tcro, HOCKOflbKO T04HO YAOCTC5l 

OTKOppeKTVlPOBOTb B HYlliHYfO CTOPOHY 30lll!ICVlMOCTb Vl3M8H8HVl71 Cp8,1J.Hero 

r~1 a r H ~1T H o r o n o 11 5-l Q a 3 o T p o H a o o B c e M n p o 11; em y T o 4 H o ~ o 6 n a c T l!l o T 

0 AO 270 CM AO cosnGAOH~Hl c pac4eTHbiM nonor.1 ~130XPOHHoro P8lii~IMO 

y c K o p e H vi 51 3 H o • 

np8AllOHWHHbiM BOP~10HT r103BOJ15-lGT pa3 ~1 llOGC8r AO lBOO[HHbCll 

OT TOH~1X HOl:1M8H88 HOA8lHHbiX 40CT8ii Q030TPOHO, HOH BOPl·10TOp 

4 0 C T 0 T bl t1 p 0 C T 51 HI K 0 n y 4 H 0 , a T 0 l{}fl 8 0 C Jl 0 U lH b , fl p ~Hvl 0 p H 0 , , H 0 2 0 % 

rpeoosaHV1e H seflV14v1H8 8118HTPv148Ciwrn noMl f3 8JlOHTpocran148CHow 

C v1 C T e ~.1 e lHI B 0 A 0 , V1 T 8 M C 0 1<1 bl f·.l C Y ll\ 8 C T G 8 H H 0 Y n p 0 C TV1T b 8 I{ C n 11 Y aT 0 U l·HJ 

YCHOPLH8fl51. 
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P a 3 y rA e e T c R , H a H ~1 8 n p e A l>l ~ , y [;( ~'I x 8 a p tl a H T a x u a a c ~H.1 a n b H o 

AOnycT~MOR ~HTeHCWBHOCTb ny4Ka illJ30TpoHa GyAeT onpeABflRTbCH 

3 fl 8 H T P 0 C T a Tl~ 4 8 C H 0 ~] C ~1 C T e M 0 L'i B bl 8 0 /l 0 1 p a M 1 a L\ ~1 0 J-1 HLI M lil 0 r p a H V1 Li 8 H Vi >1 M Vi 
~ 

Vi BPRA fll!1 MOlli8T 6hlTb YBGflVi48Ha 60fl88 48M Ha OAV1H nopR,i\OK. 

C n e p so r o s 3 r JHl A a u o 1:;e T no I{ a :J aT b c R , 4 To T a :l o o y s e 11 fi 4 e H vl e 

~I H T 8 H C L~ B H 0 C T ~ B bl B 8 A 8 H H 0 r 0 ll y 4 H a H 8 fl p ~I B 8 A 8 T H n 0 B bl W 8 H ~HQ VI H T 8 H -

C VIB H 0 C Hl M 8 3 0 II H Ll X n Y Li K 0 8 , n 0 C H 0 fl b I{ y n 0 lli-1 0 8 C 8 Li 8 H ~1 8 M 8 3 0 H 0 0 6 p a -

3 0 B a IH15l n p vl v13 M 8 He H v1L1 3 1-1 8 p nH1 n p 0 T 0 H 0 B C 6 50 ~.13 8 A 0 31~ 0 ~,18 0 

y r.w H b w a e T c fl n p vnw p H o B 7- I 0 p a 3 I~ 7 I . 0 A H a I{ o ~ A L1lj) 0 e p e H q t1 a n b 1-1 o 8 

C 8 4 8 H Ll 8 0 6 p a 3 0 BaH vHl fl 0 fl 0 M v1T 8 Jl b H bl X :l ~~- M 0 3 0 H 0 B n p Vi 3 H 8 p r\1 !t~ H 0 Jl 8:-

T a 10 Ult·1 x n p o T p H o s 31~ 0 iJ 3 8 I 2 2 I , K a { s T o s v1 A H o vl 3 p ~ c • 3 , A n R 

H 8 6 0 fl b W L'1 X y r Jl 0 8 B bl 11 8 T a U 0 Jl 0 0 T flt;J 4 J 8 T C ~1 0 T C 8 LJ 8 H ltHl M 8 3 0 H 0 0 6 p a -

30GaHViR flPVi 3H8prl!1l!1 npOTOHOB 73[ ~38 1231 3TO flPV1G8A8T K 

T 0 Illy , LiT 0 fl p li1 y i3 8 JH14 8 fHH1 ~1 H T 8 H C ~1 B 1 0 C H1 8 biB 8 A 8 H H 0 r 0 flY Li K a ll A 8 p 
Q 

~He AO 25 MKA ViHTGHCvtBHOCT~ nyY{OO nonom~TOJlbHWX n~-M830HOB 

C 3 H 8 p r Vi 3 Vi ,ll. 0 I 0 0 ~.'13 3 G 0 3 p a C T y T n J ltlr\1 8 p H 0 8 I 0 p 0 3 • t1 11 51 n y Li K 0 B 

0 T p lt1 L\ a T 0 J1 b H Ll X nVi-U830HOB, lB-30 11 a lll·1 L! vt 11 B 11/\PO OAHoro 

H 8 [1 T p 0 H Q ~1 p a B 8 H C T B 0 C 0 Li 8 !Hl ~ M 8 3 0 H ) 0 0 p a 3 0 B 0 H ~HI B H Y H Jl 0 H 11 A 8 p H bl X 

co y A a p e 1-1 vlll x . (5""' C P + c ~ 'IT+ + ·..) = • J" ( n + c --7 'il - +- - ) c o r n a c H o 

npHHL\Hny 3ap51AOBOM C~MM8T~~~, 810 B03POCTCH~8 COCTaB~T yme 

2 0 - 2 5 p a 3 , V1 M 8 51 B B ~1 ~. y , 4 T 0 n p ~1 S Jl 8 p r l1H1 f1 p 0 T 0 H 0 8 5 6 0 [.113 3 i3 bl X 0 A 

0 T p [;1 L\ aT 8 Jl b H bl X fl [;1- 1.1 8 3 0 H 0 B B p + C C C y ,L1, 0 p 8 H v1ll X B 1~- 5 p a 3 ill 8 H b til 8 , 

Li 8 r11 B Ll X 0 A fl 0 J1 0 }1{ L1 T 8 Jl b H Ll X rl [!1- i\'1 8 3 0 H ) C • l{ p 0 M 8 T 0 r 0 , L·1 H T 0 H C L-1 B H bl Ll 

nyYOK 51A8P 3He cy~BCTB8HHO pacw~p~T C03MOmHOCT~ 1lYLi8BOM Tepan~W 

T51hl8J1W~W 11,1\BPHW~W YaCT~L\OMW ~ MJmOT OK030TbCn nepcneKT~BHWM 

V1 /.\Ml YCTOHOBKV1 ~CIIAnn-3. 
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He.n.ocTaTKOM npeA110lK8HHoro sapt,1aHTa 51BMl8TC5l 6o11btuar~ cTOlt1MOCTb 

r a 3 a 3 H e , p a c x o A K o To p o r o 13 lt1 c T o 4 1 n·1 K e c o c T a s lt1 T 2 c M 
3 I M t~ H Vi m1 

OK0110 3 11 B CYTKltl IZ 41. nocKOIIbKY K08[l(Dv1LH18HT V1CnOIIb30BaHvH1 
I 

ra3a 8 lt1CT04HV1K8 rlOPRAt<a 10-4 (OTHOW8Hit1~ 4~1CIIa L!aCTl~lt 8 ny4K8 
'"l 

lt1 lH1 C II a a T 0 M 0 B .) H 8 , n 0 C T y n a 10 til lt1 X E vl C T 0 4 H lt1 H ) , T 0 n p t1 M e H e H VI e 

M8TOAOB yllaBII~BaHitlA 8TOrO ra30 HJ B~XOAG BaKyyMHO~ Clt1CT8MW 

ycKopwTellr~ Momer cymecrseHHO CHlt131t1Tl 8Tit1 30Tparw. 

§ 5. YMeHbmeHMe aHeprMM BHyTpeHHero ny4KO Wa3oTpoHa 

ConocraBIISHltle ltlMBWll\ltlXCA 8Kcneplt1M8HTa11bHWX AaHHWX no Alt1~ffie-

peHt..tt1a11bHOMY C848Hlt110 o6pa30BaH~Hl nlt1-M830HOB B p+C COyAapeHitlAX 

. 
n p lt1 p a 3 lllt1 4 H bl X 8 H 8 p nHl X J n p lt1 B 8 A 8 H H bl X lt13 p a 3 H bl X p a 6 0 T H a p lt1 C • 3 , 

yKa3WBaeT Ha YA1t1BV1T8JlbHW~ ~aKT ~83K08 (nplt1M8PHO B 3 pa3a) 

y B 8 lllil 4 8 H lt1 8 C 8 4 8 H lt1 51 M 8 3 0 H 0 0 0 p a 3 0 B 0 I 1 lt1 51 n p ~1 8 H 8 p rtH1 H a II 8 T a 10 til lt1 X 

npOTOHOB 450 M8B IZ 51. n11R OTPWt..taT81bHWX rllt1-MG30HOB 8TO YB8fllt148-

H vl e c e 4 8 H tHl n p v1 8 H e p r lt1VJ 4 50 r.1a B ~ co c T a s 1t1 T I , 5 - 2 p a 3 a.. E c 11111 

A a H 1-1 bl e p a 6 o Tbl I 2 5 I , n o K a H t~1 H eM H J o n p o o e p r H y Tbl e, n oAT s o p A A T c R 

B A. p Y r V1 X 3 K C n 8 p lt1 M 8 H T a X , T 0 0 T H p bl J a 8 T C 51 0 lli 8 0 A H a B 0 3 r.W lK H 0 C T b 

n 0 B bl W 8 1-1 lt1 R Ill H T 8 H C liliJ H 0 C Hl M 8 3 0 H H bl X fl y 4 H 0 B [l a 3 0 T p 0 H a n y T 8 M n 0 H lillH 8 -

Hlt15l 8Heprlt1lt1 BHYTP8HHero ny4Ka ~C30TPOHa C 660 )l.O 450 MaB. 

3TO MONIHO OCYll\BCTBlilTb nep8M8!~8Hlt18~. BbiBOAHOrO KaHana Ha POAlilYC 

215 CM 083 Vi3M8H8HltHl MarHVJTHoro nonA ffia30TpOHa ltlflltl YM8HbW8Hl4SJ~ 

ypoBH5l MarHVJTHoro no11A npv1rv~epHo s 1,26 pa3a. Bropo~ nyTb npeA

crasnReTCR 001188 npVJBJ18KaT8JlbHbiM, TaK HaK r103BOM18T YM8HbWit1Tb 

no4Tlt1 B 2-3 pa3a 40CTOTHU~ Alt1ana3o~ sap~aropa ~, cneAoBaTeflbHO, 

nOAHRTb aMnnVJTYAY Hanp~N18HV!R reHeporopa BUCOK04aCTOTHWX KOII86a

H lt1 ~\ , y B 8 nlt1 4 V1 T b 4 a C T 0 T y M 0 .l\ y Jl R L\ lt11t1 , ~. B V1 T 0 r 8 n 0 8 bl C lilT b B H 8 C K 0 Jl b K 0 

pa3 liJHTBHCltlBHOCTb BHYTPBHHero ny4 {a Qa3oTpoHa IZI. KpoMe roro 

MOMHO OYABT 3HQ4lt1T8nbHO (c 60 KB tO 43 KG) YM8HbWV1Tb HanpRlli8H~8 

Ha nnaCTVlHaX Clt1CT8MW 8Jl8KTPOCTaT~41lCKOrO BWBOAa ny4Ka ~a30TpOHa. 



14 

B pe3ynbTaTe npw CH~meHww POA~auwoHHoro ~oHa MomHo omwAaTb 

YB8nW48HW~ ~HT8HCWBHOCT8~ M830HH~.X ny4KOB np~M8PHO Ha OAWH 

n 0 P ~A 0 K V1 Y B 811 W 4 8 H lHl B 3 0-5 0 p C 3 3 a~ C 4 8 T C 0 K p aU\ e H W ~ A ntt1 H bl 

yr nepO,llHOro 3aM8A11WT8n~ WHT8HCl~E HOGTW ny4KOB 3aTOPMO}i{8HHbiX 

np OTO HOB, ~·1C non b 3Y 8Mb! X B JIY 488 0~ TE:p an v1 ~ 0 H K onorlt148C K~ X 00 n b H b!X. 

§ 6. 3aKnl04eHMe 

P e a m1 3 a u V1 ~ H a K o r o - n V1 6 o V1 3 n ~ e .n. n o m e H H hi x B a p V1 a H T o s n o B hi w e -

HlHl V1 H T8H C ~1 B HOC HI BH yrpe H Her 0 n y 4 Ha rna30 TPO Ha 0~1~v1 BM8CT8 

c y me o c y U\ e c T B n e H H bl ~1 c no co 6 oM :'Be m~ 4 e H w ll n p 1,1 ~.w pH o H a o A V1 H 

n 0 p ~ A 0 K V1 H T 8 H C V1 B H 0 C H1 M 8 3 0 H H bl X !l y 4 K 0 B H a 0 C H 0 B 8 V1 C !l 0 n b 3 0 B a H Vlll 

w v1 p o K o y r on b H o ~ ~~a r H ttl T H o ~ o llT L1 K 1!1 
12 6 I n o 3 s o n w T n o B bl c v1 T b c T a T y c 

illa30TpOHO 0~~~ AO YPOBHll M830HH~X ~OOPV1K C 8KBV1BOn8HTHWM TOKOM 

swseABHHoro npoToHHoro ny4Ka I00-200 MKA w reM caMwM o6ecne4V1Tb 

nepcneKTV1By pa3BV1TV1~ Ha 6nwma~WV18 5-10 neT KaK AnH V1CCn8AOBaHV1~ 

B o6naCTV1 M830HHO~ ~QK1Jv1H[IJ, TaK V1 AMI uenoro P~AO llPVlKnaAHbiX 

pa6or. 
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