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1. BBEllEHI1E 

B cBH3H c pa3pa6oTKOH ceepxnpoeonHwHx MarHHTOB 
anH yCKOpHTenbHOPO KOMnneKCa "HyKnOTpoH"/l/ B03HHK 
pHD 3aaaq, a HM8HHO: 

a) Yf3yqeHH8 CBOHCTB CBepxnpOBODHillHX Ka6enei1: pa3-
nHqHhlX KOHCTpyKUHH 1 npenHa3HaqeHHhlX DnH HaMOTKH DH
DOnbHbiX H KBanpynonbHbiX M8PHHTOB 1 KaK HMnynbCHbiX, 
TaK H nOCTOHHHOTOqHhlXo 

6) I1ccnenoBaHHe cnoco6oe aBaKyaUHH aHeprHH H3 
ewweyKa3aHHwx ceepxnpoeonHwHX MarHHTOB B cnyqae 
HX nepexona B HOpManbH08 COCTOHHH8, 

flnH peW8HHH 3THX 3anaq peweHO C03DaTb CeKUHOHHpO
BaHHbiH coneHOHD ( CM, pHC, J), OCHOBHbie napaMeTpb! 
KOTOporo 6nH3KH napaMeTpaM DHnonbHWX MarHHTOB 
"HyKnOTpoHa": 

a) H OMHHanbHbiH TOK I HoM = 2500 A I 1 I . 
6) MaKCHManbHaH HHDYKUHH B o6MOTKe Bm ax =4,65 T 

rrpn I HOM = 2500 A, nocKonbKY pe3epe B ToKe coneHoHna 
I /I _ I I I 2, 4/ 

C HOM - ' ' 
B), MaKCHManbHaH no BpeMeHH UHKna HHDYKUHH MarHHT-

HOro nonH B anepType nnnonbHbiX MarHHTOB B0 = 4,5 T 
npn I HOM = 2500 A, a OTHoWeHHe MaKcnManbHOH HHnyK
UHH B o6MOTKe DHnOnbHbiX MaPHHTOB K BenHqHH8 B 0 , 

max 12/ 
B /B0 ,I,04. 

rJ CeepxnpoeonHHK - HHo6ni1-THTaHoBwi1 cnnae c KpH-
TnqecKoH nnoTHOCTbJO TOKa B none - 5 T npH 4,2 K 

I 5 2 /3 4/ - I, I x 0 A/eM ' , Koa¢¢nuHeHT 3anonHeHHSI 
npOBODHHKOB, H3 KOTOpb!X 6yneT H3rOTOBn8H Ka6enb, pa-
BeH 40%, nx Hapy)KHbiH nnaMeTp - 0,5 MM, Ka6enb, npen-
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Pne. 1. KoH~nrypauHSI o6MoTKH coneaonaa. 
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Ha3HaT.JeHHbiH ami Ic = l,lx IHOM = 2750 A B none 5,1 T 
B oaaoM H3 npeanonaraeMwx BapnaHTOB, aon*eH eoeTo
SITh H3 32 npoBoaHHKOB ¢ 0,5 MM. Ceqeane oaaoro 
BHTKB B o6MOTKe 8 = 11,3 MM 2 • C peaHSISI nnOTHOeTb 
ToKa B o6MoTKe eoneaoHaa npH IS = 2750 A B none 
5,1 T j c cp = 2,43 x 10 4 

A/eM , a npn I HOM = 
= 2500 A B none 4,65 T j HOM cp = 2,21 x 10 4 A/eM 2 
Ic- B - xapaKTepneTHKa TaKoro Ka6enSI noKa3aHa 

aa pHe. 2. 
a). 3anaeeHH85I 3HeprHSI eoneHoHaa npH HOMHHanhHOM 

TOKe EHOM >_ 1 Mll)K 6nH3Ka K 3HeprHH 5 aHnonhHbiX 
MBrHHTOB 1 BXOaSIUIHX B eynepnepnoa yeKOpHTeng /I/. 

TaKHM o6pa3oM, KoHeTpyKUHSI H pa3Mepbi Ka6eng, a 
TBK)Ke pa60T.JHe H KpHTH'leCKHe ero napaMeTphl B o6MOTKe 
noao6paHhl TBK 0 'IT06hl eKOpoeTh paenpoeTpaHeHHSI HOp
ManhHOH 30Hbl B eo.'JeHoHae, no B03MO*HOeTH 0 6bin8 6nH3-
Ka eKopoeTH paenpoeTpaHeHHSI B aHnOnhHOM MarHHTe 
"H yKnoTpoaa". 

Bw6paaa npoeTaSI ~opMa o6MOTKH - uHnHHapnqecKHH 
eoneaona e npHMoyronhHhlM eeqeaneM. Yro6w o6eerreT.JHTh 
H3y'leHHe eBOHeTB pa3nH'IHbiX BHaDB eBepxrrpOBOaHUIHX Ka-
6enefi, o6MoTKa coneHoHaa pa3aeneaa B aKcHanhHOM aa
rrpaBneHHH Ha 10 CeK!lHH C npoM8)KyTK8MH Me*LIY HHMH 
- (eM. pne. 1). TaKaH ~opMa o6MOTKH no3BonHeT nerKo 
MeHHTh C€KUHH MeeTaMH 1 38MeHSITh HnH peMOHTHpOBBTh 
aeyaaqayiO. KpoMe Toro, yMeHhUIBIOTeSI MexaHHT.JeCKHe 
HBDpH)KBHHH e*aTHH OT 3neKTpOilHH8MHT.JeeKHX CHn 1 B03HH
KB!OlliHX B o6MoTKe. Hapy)I{Hbie pa3Mepbi aon)I{Hbi 6biTh 
TBKHMH 1 'IT06hl coneHOHil Mor ITOMeeTHTbeSI B eymeeTByiO
UieM KpHOCTaTe C BHyTpeHHHM ilHBMeTpOM 800 MM H Bhl
COTOH 1770 MM. 

2. PACYJ::T COflEHOI1llA 

CeqeHHe o6MOTKH coneaoHaa H o6o3HaT.JeHHH noKa3aHhl 
Ha pHC. 1. ConeHOHil eOCTOHT H3 10 OilHHBKOBhlX CeKUHA. 
TipeanonaraeM oTcyTeTBHe ~eppoMarHHTHhlX ueneA H eq~
TaeM epeay nnHei1HOH 0 'ITO n03BOnHeT npHMeHHTh npHHUHn 

eynepn03HUHH. 
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Uen&ID pacqeToB HBnHeTcH orrpeaeneHne orrTHMan&HhlX 

rrapaMeTpoB coneHoHaa rrpn yqeTe aaaaHHhlX Tpe6osaHHA. 

0cHOBHhlM DpH Bhl6ope ODTHMB.IlbHOrO BBpHBHTa HBJIHBTCH 

orrpeaeneHHe paaMepos 2a 1 , 2b 1 , 2d TaK, qTo6br 

AOCTHqb 3BABHHyiD BenHqHHy 3BDBCBHHOA 9HeprHH MBrHHT

HOrO DOJIH 1,35 Mll)K DpH KpHTHqecKOM TOKe COJIBHOHAB 

I eM = 2750 A c MHHHMB.IlhHbiM o6beMoM o6MOTKH V. 
KpHTHqecKHA TOK COJIBHOHAB ODpeaenHeTCH MBKCHMB.Ilb

Hb!M aHaqeHHeM HHAYKUHH B o6MoTKe Bmax. IlpearronaraeM, 

qTo Bmax HBXOAHTCH HB BHyTpeHHeA DOBBpXHOCTH o6MOTKH 

( CM. I 51 ) . llnH pacqeTa B max rrpHMeHeH MeToa, OCHOBBH

HhlA HB cyMMHpOBBHHH BK.IlBAOB OTAB.IlbHhlX ¢HKTHBHhlX 

BHTKOBf KOTOpb!MH 3BMeHHBTCH peanbHBH 06MOTKB CO.IleHO

HAB 161. BennqnHy I eM Haxoan:M B ToqKe rrepeceqeHHH 

ITOCTOHHHOA coneHoHaa Bmax II H I c - B -xapaKTepn:

CTHKH Ka6enH -(CMo pHC. 2). 
PacqeT BhlrronHeH c rroMOIIIhiD crreun:anbHo paapa6oTaH

HoA rrporpaMMbi anH 3BM. OcHoBHoA qacr&ID rrporpaMMbi 

HBJIHBTCH HTepaUHOHHhlA ITpOUBCC HBXO)KQBHHH T8KOA reo

MBTpHH 06MOTKH 1 KOTOpBH D03BOJIHBT o6ecrreqHTb 38ABH-
max 

Hy ID B = 5, 1 T rrpH I eM= 2750 A c ToqHOCTbiO 

±AJ M = 15 A. 11TepaUHH Heo6xOAHMa ITOTOMy, qTo aa-
c max 

paHee He H3BBCTBH Kos¢¢HUHBHT k m (a, f3 )=B /f3 0, ·flO KO-

TOpOMy, HCXOAH H3 BBJIHqHHbi ITOJIH B ueHTpe B 0 , MOlliHO 

HBATH Bmax. 

PacqeT rrpon:asoan:TcH cneaymwn:M o6paaoM: aaaaHHhiMH 

BXDAHbiMH senHqHHaMH B rrporpaMMe HBnHJOTCH Bmllx , 

I eM , ~I eM , S H MHO)!{BCTBO 3HaqeHn:A a 1 , b 1~ d • 
CHaqana rrpearronaraeM, qTo km(a,p)=l,T.e. qTo Bmax=B

0
• 

J1 HJlBKCOM "n, o603HB qeHa "n "-HBH H3 10 ¢HK1'HBHbiX 

KaryweK, Ha KOTOpbre paa6n:r peanbHbrA coneHOHlJ qro6br 

MmKHO 6brno socrronbaosaThCH ypasHeHn:eM ( CM. 
7 I): 

l 0 10 
B = l B Oen 

Oe n= l 
::£ a 

1 
j F (a , {3 ) • 

n = l e n 
( 1 ) 
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llnH 3BLWHHbiX BXO.UHbiX B8Jlli'IHH 'Il!CJI8HHb!M MeTO.UOM 

(rrpaBHnoM no~Horo rrono~eHHH) pewaeTcH ypaBHeHHe: 

a 1IcMkm(a,f3)/10 Io n+l a+ya2+f:3~ 
B Oc = ------- ~ ( -U {3 n ln-----.,===-

8 n=l . 2 
1 +\/ 1 + f3 n 

(2) 

Pe3ynbTaTOM 6yneT Haxo~neHHe senH'Il!Hbi a • TaKHM 

o6pa3oM, reoMeTpliH o6MoTKll orrpeneneua. llnH sToA reo

MeTpliH Bb!'Il!CJlliM B8Jllf'Il1Hbl B max; I ll B o/I' ll3 KOTO-

pb!X orrpenenHeTcH peanbHbii1 Kos<jJ<jluuHeHT k m (a, {1). 
Bbi'IHCJIHeTcH I ~M, KOTOpbrti conocTaBnHeTcH c 3anaHHoti 

BeJIII'IliHOH I eM = 2750 A. TaK KBK 3HB'I2Hlle km(a,{:l): 1, 
MBKCIIMBJlbHOe 3Ha'IeHl!e ITOJIH B'max> Bmax = 5,1 T ll 

I~M < I eM = 2750 A. Cnenyi01UHM waroM 6yneT pewe-
Hl!e ypaBH8HHH ( 2) C Rb!'IHCJl8HHb!M y~e 3H8'18HH8M K03cp

cpl!Ul!eHTa km (a,(3) ll onpe.ueneHl!e HOBO!':\ B8JlH'IHHbl a • 
3TOT HTepaUliOHHhlH rrpouecc .UJlliTCH .UO Tex rrop, ITOKB He 

BhliTOJIHl!TCH yCJIOBll8: 

II~M- I eM I S McM (3) 

YrrpaBJIHIOill&H BeJIII'IHHa B HTepauHoHHOM rrpouecce - Kos0-

cpliUIIeHT km (a,{J). Ero HeBo3MO~Ho onpenenl!Tb auannTH

'IeCKH, II ITOTOMY npl!HHT 'IliCJl8HHhlH M8TO.U. 

Ilocne H8X0~;::{8HII5I Bapl!aHTa, Y.UOBJl8TBOpHIOE18ro yc

JlOBHIO (3), Bbl'IIICJI.H8TC5I liH.UyKTliBHOCTb /8/, 38IT8C8KHBH 

3H8prHH MarHliTHOrO ITOJl.H ITpll Kp11Tli'I8CKOM H HOMliHBJlb

HOM TOKBX ll 06'beM 06MOTKll V • 
Becb rrpouecc rroBTop.HeTcH nn.H Be ex BenH'IliH a l' b l' 

d ll3 38.[l8HHOrO MHO~eCTBa. llnH HarJI.H.UHOCTll .UaHa ITpl!H

UHITliBJlbHB.H 6noK-cxeMa nporpaMMbi (pH c. 3). 

8 

CTAPT 

C4~TbtMH"iE BXOJlHbiX ARHHbiX 

Bbi60P 3H~4fHI,.f~: 01 i ~~; d 

PAC4ET ~n 

{ krn~1~)=BMa/Bo = ~ 

Pf=IC4ET Bo /I; 8 IWIR"/I,; km ~1 />) 

PAC4E T I ~M ) B' MAX 

HET 

I P~C4ET: L [rHJ) E (MAJkL v[cM 3] 

HEr 

cron 
PIIc. 3. EnoK-cxeMa rrporpaMMbi. 
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3. PE3YflbTATbl PACl.JETOB 

3aancnMoCTb V(2a 1 ) nmi onpeneneHHoro 3Ha'leHHH 

sHeprnn Ec noKa3aHa Ha pnc. 4 oTnenbHo JlJIH pa3JIH'l-

HbiX 3H8'l8Hllti 2d, l13 pncyHKa BHJlHO, 'ITO JlJIH 

sHeprnn Ec = 1,35 Mll* 3aBrrcnMocTb V(2a 1 ) ,Ha'IHHaH 

C 50 CM H Bb!Il!8 0 M8HH8TCH H83Ha'IHT8JibHO, 3To HBM 

TI03BOJIH8T (y'IHThlBBH BHyTpeHHHH pa3Mep KpliOCTaTa 

¢80 CM) Bb!6paTb 2a1 = 50 CM, 

l.JT06hl Oll8HHTb 3~¢eKTHBHOCTb HCTIOJib30BaHHH CBepx-

TipOBOJlHHKa, OTipeneneH JlJIH 2a l = 50 CM H 2d =0,2,4 CM 

KO s:jl<lnunern E c /V ( Jl)K/ CM 3 ) B 3aBHCHMOCTH OT Bbi-

COTb! C8KUHH 2b }· Pac'leTb! TIOK83aJIH, 'ITO K03~~Hllli8HT 
Ec/V TIOBbiil!aeTcH c yaenrrqearreM 2b 1 • 3To CBH3aHo 

c TIOHH)K8HHeM K o a<t'qonuneHTa k m (a, f3) = B m ax/B 0 , 'ITO, 

B Koaue KoHuoa, nprrBonrrT K yaennqeHnro cpenHero 3Ha

'leHHH TIOJIH B o6beMe COJ18HOHJla, l13 KOHCTpyKTHBHhlX 

coo6pa)KeHrrti HaMn Bbi6paHo 2d = 1,6 eM. Pac'leTbi no

Ka3ann, 'ITO cywecTByeT onTrrMyM 3aBrrcnMocTrr Ec /V 
OT B8JI!I'IHHbi 2d TipH orrpeaeneHHOM 3H8'l8HHH 2a 1 .Ha

rrpHMep, rrpH 2a 1 = 50 CM H 2b 1 = 4 CM OITTHMYM H8XOJlHT
CH TipH 2d ;; 1,8 CM, 

0KoH'laTeJihHO Bhl6paHHhlti BapnaHT coneHonna rrMeeT 

napaMeTpbi, npnBeneHHbie B Ta6n. I. 

4. CPABHEHI1E CBEPXTIPOB01lHWI1X 

l1H1lYKTl1BHbiX HAKOTil1TEnEA 3HEPfl1l1 

l13 MHO)K8CTB8 KOHCTpyKTHBHO OTJill'IHbiX Jlpyr OT Jlpyra 

CBepxnpOBOJlHII!HX HHJlYKTHBHbiX H8KOTIHTeJieti 3Heprrrn HBMH 

Bhl6paHhl JlJIH Cp8BH8HHH M8)KJly co6oA TpH THTIH'IHhlX 
KOH~HrypBUMH: 

a) ConeHOHJlhl (urrnrrHnpnqecKne KaTylliKH c npHMo
yronhHbiM ce'!eHrreM o6MoTKH). 

6) C~epllqecKrre o6MoTKH (eM, jgj , cTp, 621, 
prrc. 8.2.28). TipenrronaraeM oTcyTCTBHe sKpaHrrpyroweti 
o6MOTKH (TOHKOCT8HHOA C~epH'l8CKoti), 

B) ToporrnanhHbie KaTywKrr. 

10 
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2d=O CM 

30 !,() 60 10 80 
- 2a1[cM} 

50~~~----r---~--~~~~ 

20~~~§~/l 

2d=2cM 

30 !,() 60 10 80 
- 2a1[cM} 

Prrc. 4. 3aBHCHMOCTb o6beMa o6MoTKrr coneHorrna V oT 

BHyTpeHHero nnaMeTpa o6MoTKH 2a 1- JlJIH 3arraceHaoti sHep

rHH MarHITTHoro nonH Ec- c 0,8 no 3 Mll)K rr JlJ1SI Benrr'IHHbi 

3a3opa Me)KJly KaTylliKaMH 2d: A) 0 eM, E) 2 eM. 
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Ta64Rna I. Tiapa»eTpH BHdpauuoro BapKaHTa co~eHOHAa. 

IIHCJio ce!Oli!A co~eHOHAa IO 

BHYTpeHHBll l!,HalleTJ> o6KOTK'It 2ai Cll 50,0 
HapyllBHI J.HaKeTp o6KOTKH 2a2 

Cll 55,34 
BHCOT8 OAHOI CBIOlHH 2bi CJI 4,4 
llpOIIeKyTOK IIBlll!,y CBIOlH~IIH 2d Cll I.6 
llO~Ha~ BHCOT8 CO~eHOKAa 2b Cll 58,4 
Od~e11 o6KOTKH co~eHOH.l!,a v Cll) I94I6 
lLl!KHa KadeJI~ I JQl I,72 
llHCJlO BHTKOB CO~BHOHAa N 927 

HHJ!,YKTHBHOCTI> coneHOHAa L rH 0,36I 
KpKTwqecKHlt TOK coneHOHAa I A 2735 

KaKCHK~~Haft ~li.YIOlHft B o6uoTKe Biax 
I 

T 5,I 
conesoH.l!,a npw c c 

HH.l!,yKUH~ B ueHTpe co~eHOH.l!,a npH Ic BJ T 4,47 
oc 

3uep!'H~ warsHTsoro noM npH Ic 
~~OK 

KJ!T I,J5 
HOIIHHan~HHlt TOK co~eBOHAa A 2500 
3uep!'H~ 118I'HHTHOro noM npH I8011 ~Oil lib I,I2 

CpaBHHBaeM 3TH Tpll KDH¢urypaunn c TO'<IKH 3peHnH 
pacxona ceepxrrpoeonHnKa. CnenaHHaH HaMn oueHKa He 
Y'<IHThlBBeT CTOHMOCTH KpllOCTBTOB ll B03MD*HOrO ee ITO
BbiWeHHH ll3-38 CnD*I!DCTeH, CBH38l!Hb!X C KOHCTpyKUHeii. 
Bo ecex Tpex BapnaHTax rrpenrronaraeM rrocTOHHHOe 3Ha
qeHHe rrnOTHOCTll TOK8 B 06MOTKe. 

UnH cpaBHeHHH ew6paHw cneny~mne ncxonHwe napa
MeTPbi! MBKCllMBnhHOe 3Ha'<IeHHe HHAYKUHH B o6MOTKe 

max 
Be = 5,1 T rrpn KpHTH'<IecKoM ToKe cBepxrrpoeonHwero 

Ka6enH Ic = 2750 A, ceqeHne BHTKa o6MoTKH S = 
~ 0,113 eM 2 , 3arraceHHaH 8HeprnH rrpn 'c Ec = 1,35 Mlln. 

Tipn orrpeneneHHH orrTHManhuoii reoMeTpnn coneHonna 
(crrnoWHBH 06MOTK8 6e3 DpOMe*yTKOB) HCXOllHhlM HBnHeT
CH ypaBHeHne K08$¢nuneHTa ¢opMbi (eM. / 7 I ) : 

B S BmaxS 
Oc c 

F(a, {3) 
Ic al k (a,f3)Icai 

m 

( 4) 
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max 
TaK KBK KD8$¢nulleHT km(a,{3) =B 7Bo 3apaHee He H3-
BecTeH, To Hen38ecTHo 11 3HB'<I8HIIe F(a, {3 ).Benii'<IIIHa a 1 
TBK*e H8ll3B8CTH8 II orrpenenHeTCH BM8CTe C BhlCOTOH 
06MOTKII COneHOllllB 2b, B 38BIICIIMOCTII OT Tpe6yeMOH Be
nii'<IIIHbl 3anaceHHoi1 8Heprnll Ec . Hapy*HbiH nllaMeTp o6-

max 
MOTKH onpenen51eTcH 3Ha'<IeHIIeM Be . Ha p11c. 5 rrpiiBe-
neHbi 38BHCIIMOCTH 06peMa II BbiCOTbi 06MOTKII OT 2a 1 . 

l13BeCTHO 19- 11 1, '<ITO cymecTeyeT onpeneneHHaH 
¢opMa o6MOTKII coneHOIIA8 (KaTyWKa.EpyKca), KOTDpaH 
o6ecneq11eaeT nnH naHHoro o6'heMa o6MoTKn V MaKcn
ManhHY~ HHAYKTHBHOCTh. Ecnu nnoTHOCTh ToKa He nnMn
TnpyeTCH Benll'<IIIHOH MarHHTHoro ITOnH, TO KaTyWK8 
EpyKca o6ecrreq11eaeT nnq 3anaHHoro V MaKCIIManhHy~ 

3aiTaCeHHY~ 31Ieprn~. llmr V !! 20000 CM 3 llHAYKTHBHOCTh 
L = 0, 73 fH (no cpaBH8Hll~ c 0,361 ru B Bbi6paHHOM 
HaMn BapHaHTe), HO B 8TOM CJiyqae B~ax= 8,5 T rrpn 
Ic = 1310 A (eM. pnc. 2), a Ec = 0,63 MD*· 

B cnyqae c¢epnqecKoi1 o6MOTKH, B 3BBHCHMOCTH DT 
3anaHHwx Tpe6oeaHni1, 3anaqa orrpeneneHHH reoMeTpnn 
06MOTKH pewaeTC51 DllHD3H8'<IHO. 

UnH ToponnanhHOH KaTywKn pannyc ToponnanhHoro 
Konhua R 0 n BHyTpeHHnii pannyc o6MoTKH r 1 orrpene
neHbi TaK, '<IT06bi nocTH'<Ih 3anaHHoi1 8Heprnn E c c MHHH
ManhHWM KonnqecTBOM ceepxrrpoeouHnKa. Hapy*Hwii pa
nnvc 06MOTKH r 2 OITpenenHeTC51 38ll8HHb!Mll Benll'<IHHBMH! 
Bmax . 

c • J e . 
Pe3ynhT8Thl pacq§ToB rrpneeneHw B Ta6n. 2. 

5. BbiBOllbi 

l. C¢opMynnpoBBHbi Tpe6oBaHnH K ceepxrrpoaonHweMy 
ConeHOHllY, rrpeAH83H8'<IeHHOMy nnH ll3y'<IeHH51 CBOHCTB K8-
6enei1, 1130nHunn n nnH nccnenoBaHnH pa6oTbi ycTpoiicTB 
3awnTbi MarHHTOB "HyKnoTpoHa ". Oco6oe BHHMaHne yne
neHo C03ll8HII~ T8KHX ycnOBllll pacrrpOCTp8H8HllH HDp
MBnhHOH 30Hhl, '<IT06hl CKOpOCTll pacrrpOCTpaHeHH51 B cone
HOIIll8 H HMrrynhCHbiX MarHHT8X 6binll 6nll3Kll M8*ilY C0-
6oi1. 
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TadAKUa 2. CpaBHeHHe CBepxrrpOBO~~HX HH~KTKBHHX HaKOnHTeneR 3Hep

I'IlK (waKCKKaJibHOe noJie B odwo TKe B max= 5, I T rrpK Kpl!TH-
c . 

'lecKOK TORe Ic = 2750 A, 3anaceaaa11 aaepl'llll Ec~ I,35 Ull.a. 

-- 3NeR'l'fraiiOC!''b- reoweTpKll -rinr~~OBOXRlero rd~elt OdltOTKK KCfi04b30B8HKJI odKOTRH 
IIH:JlYKTKBHOro HaKOOH- V { Cll3 j CllepxnpOBO,JtH~Ka [ 

1 T e.llll E/ V { ll,a/ Cit j Cll 

KaTymKa EpyKca 40800 

-----------
~epH'IeCRall OdltOTKa 24500 

TbpOK,Jt8JibH8JI OdUOTKa 35000 

I 0nTIOI8.11bH!iR COJ16HOK,Jt;v-~600~--

L 

B!idpaHB!iR B8IJI8HT 
CO.II8BOH,Jta 

I9500 

3J,I 

38,6 

~) 0JlTK111UlbH!iR .!WI ,JtaHH!iX TpedOBaHKI! (cw,BBe.lleHHe). 

a1 = I6,3 
a2 = 32,6 

b = 8,I5 

Ro = 46 

rr = 2J 
r 2 = 23,8 

2. CocTaaneHa rrporpaMMa Ha 3BM AJTSI pactieTa pa3-
Mepoa o6MOTKll 1 y'illThlB8IDW8SI KOHCTpyKTllBHhle OC06eH
HOCTll COJJeHOllLl8 ll o6ecrrel.JHB8IDW8SI MllHllM8JlbHhiii B Ll8H
HhlX YCJTOBllSIX paCXOA CBepxiipOBOAHllKa, 

3. HaAneHhl pa3Mephl coneHonaa Ha 3arraceHHyiD aHep
rniD 1,12 Mil*· 

4. DpoaeaeHo cpaBHeHne a¢¢eKTllBHOCTll ncrronb30B8HHSI 
caepxnpoaoaHnKa B coneHonae, KaTywKe EpyKca, c¢epn
qecKoii ll TOp0lltl8JlbHOii 06MOTK8X Ha OtlllH8KOByiD 38II8CeH
HYID aHeprniD ( - 1 Mil*). PactieToM rroKa3aHo, 'ITO MHHH
MaJTbHhiii pacxoa caepxrrpoaoaHnKa rronyqaeTcSI rrpn ncrroab-
30B8HHH COJTeHOll,'l8, 
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