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8 na6opaTOpHH RltepHI>IX npo6neM 06'b8l!HH8HHOrO HHCTHTyTa RltepHbiX HCCnel!OBaHid! 

pa3pa6oTaH HH3KOBOnb~HI>IA CTa6HnH3HpOBaHHblll HCTOqHHK ltnR ITHTaHRR sneKTpOHHOI! annapa­
/1 - 3/ 

Typbr, npHMeasreMoll B ljlHaHqecKHX aKcnepHMeHTax • YcnoBRR pa6oTbl annapaTypbr -
0 0 

aopMan&Hbre na6opaTopHbre, TeMnepaTypa oKpyJKaromeA cpeltbl 20 :_ 10 C. 

0pR6op ITHTaeTCR OT C8TH nepeMeHHOrO TOKa HanpsrlKeHHeM 220 BOnbT :_10%,qacTOTOI! 

50 ru. 

Ha Bbrxolte npu6op o6ecne'IHBaeT qeTbrpe aeaaBHCHMbrx aanpsrJKeHHR (KaHana) B mo6oa 

KOM6HHaUHH nH60 C ljlHKCHpOBaHHI>IM ypOBH8M :< 1,5; 6; JO; 12 H 15)B, nH6o C nnaBHI>IM pe­

rynHpOBaHHeM ypoBHR oT I l!O I 5 B. 

Tpe6yeMble BbiXOl!Hble aanplllKeHRR nonyqaroTcll npH nepenai!Ke Ol!Horo H3 npoBol!OB 

cornacHo cxeMe, npHnaraeMoll K npa6opy, H nol!CTpoAKoA noTeHUHoMeTpa, l!BHlKOK KOToporo 

BI>IBeaeH Ha nepeaHroro naHan& npR6opa. Haa6on&wHI! TOK Harpy3KH KalKltoro KaHana npH 

IPHKCHposaHHOM ypoBHe B&rXOl!Horo aanpsrlKeHRR - Ia. B cnyqae Hcnonb30BaHHR cTa6HnRaa• 

TOpa C nnaBHbiM perynHpOBaHH8M BbiXOl!HOrO HanpsrlKeHHSI HaH60nbWHft TOK Harpy3KH 3SBHCHT 

oT ypoBHR ycTaHoBneHHoro HIIITPSilKeHHR H MOJKeT 6brTb pasea 0,2 - Ia ( qeM Bbrwe BbiXOl!Hoe. 

aanpsrJKeHHe, TeM 6on&we ltonycTHMI>IA ToK). EnoKH cTa61mH3HpoBaHHI>IX Bl>lnpSIMHTeneil MOryT 

BbrnycKaTbCR B asyx MOl!HijlHKSUHRX: c TepMOKoMneacauHeA HnH 6ea aee. B KaqeCTBe TepMo­

KOMneacHpyroiiiHX aneMeHTOB RCnOnb3YIOTCR 3 KpeMHH8BbiX CTa6HnHTpOHa0 BKnroqaeMblX B HC­

TOqHHK onopHOI'O HanpRlK8HHSI COOTB8TCTBYIOIII81'0 CTa6HnH3aTOpa ITO Tpe6oBaHHIO ITOTpe6H­

Teneft. 

HCTOqHHK nHTaHHSI COCTOHT H3 TpaacljlopMaTOpHOI'O 6noKa H qeT&rpex 6nOKOB CTa6HnR-

3HpOBaHHblX BbinpRMHTeneft. 

fa6apHTbl TpaacljlopMaTopaoro 6noKa 

6noKa cTa6HnH3aTopa 

scero npH6opa B KOJKyxe 

Bee TpaacljlopMaTopHoro 6noKa 

6noKa cTa6HnHaaTopa 

scero npx6opa B KOJKyxe 

-160x 120x305 

- SOx 120x305 

-580 X 160 330 

5,3 Kr, 

- 1,1 Kl', 

- 12,,'7 .Kr. 

3 
MM; 

3 
MM • 

3 
MM • 

l:la nepeaHroro nanen& TpaHcljlopMaTopHoro 6noKa BbrBeaeHbl TyM6nep BKnroqeHHR ceTH, 

npH6op ansr H3MepeHRSI BbiXOl!Hbrx aanpsrJKeHHil R TpKOB Bcex 'leTblpex KaHanos c nepeKnroqa-

3 



,-eneM, a T8KlKe KOBTponloHhl8 rHe3ll8' llnB DOllltDIO'I8HRB B Cll)"l88 B8ll06HOCTR 6onee TO'IBOrG 

npa6opa; ceTeBOA npeaoxp8BRTen• ycT8Hoanea R8 38llBeA D8Hena 6noxa. 

-Ha 118p8llB1010 118B8nlo 6nOK8 CT86HliR3HpollaHHOrO BhlllpHMBTenH Bh1Mll8Hhl TyM6nep 

BJ:nJO'IeBBB BhiXOllKOro R8DpBlK8RHB, BhiXOllBble rK83ll8t Dp8ll0Xp8HHT8nh H llBBlKOK DOT8JIIIJIO­

MeTpe perynapOBKH BI>IXOllROrG H8DpBlK8BHB (DOll WDRQ), 

XapaKTepRCTHKH t5nOK8 CTat5RDR3HpoB8RROrO BblllpHMRT&nB: 

I. HanpBlK8RR8 nym.caQHA 0,5 - 5 MB( T.e. COCT8BnBeT 0,02 - 0,2% OT BhiXOllROrO aa-
·-..... ... ·-

npllllteBBB) • · -

2. Bpeua ycT8ROBn&BBll T&nnoaoro p8BRopecaa 15 - 20 MHR. 

3. H3MeHeBBe BhiXOllRoro aanpsrlKeaasr 38 8peua ycTaaoaneRRsr Tennoaoro pa8BOMCRll 

5 f. J(J() MBo 

0cT8nloRhl8 xapaxTepHCTRXH 6noxa CT86RnH3RpoB8RHOrO 8hlllpBMBTeDB Dp8llCT8BD8Rbl B 

Tat5nJIIle I. 

BpeMa aelt­

N! N! CTBRSI 803-
Mylll810lllero 

nn ljlaxTOpa 

Tat5nxqa 

8o3MYIII810111H It 

cjlaxTOp 

H3Meaeaxe 

8hiXOllROro 

aanpalKeaxsr 

CT86HnH38-

TOpa; at5co-

npHM8'18HB8 

nJOTaoe 3Ra­

'18HaeAU 8 hiX ,M8 --------------------------------
I. 

He 6onee 

2. MRHyThl 

3. He MeHee 

15- 20 

MBHYT 

4. 

5. 

6. 

7. 

J.f3Meaeaae TOKa aarpy3-

xx OT I H • 0 llO I HOM. 

H3M8B8BR8 H8DpRlK8RRR 

C8TR R8 ~U C8TH • 

• + 20 BODhT 

J.f3MeH9HHe TOK8 H8rpy3-

XH OT IH •_ 0 llO IHHOM 

H3MeHeHHe Han·palKeHBR 

C9TH H8 + 20 80nhT 

J.f3M9H9HHe TeMnepaTyphl 

oxpylK&IOIIIeA cp&llbl H8 
+ JOOC 

8o3ll811CT8H8 CYMMbl 803-

Myiii&IOIIIBX cj>aXTOpOB 8 

Haa6onee He6n8ronpBRT­

HhiX CO'I8T8HHSIX. 

npeAcjl 38 8 '18C08 

0,5-5 

0,5 - 3 

1 - 15 

1,5 - 20 

- 100 

5 - 150 

< 80 

~u cn86o 38-

8BCBT 
8
J4X·Tana 6noxa. 

Bom.wae 3Ra'leaasr 

~u 
8 

x B3 yx83aH­

HbiX o'tlbi'IHO HMelOT 

6noxx c 6onhWBM 

3H8'18HR9M ~U 
I 8biX 

II • 

8enH'IHH8 ~U 
8b1X 

onpeaensreTcsr 

H3MeHeHBeM Tenno8o­

ro pelKHMa aneMea­

T08 H 388HCRT OT 

HanH'IHSI H TW8Tenb­

HOCTH HCDOnKeHHR 

ueDO'IKH TepMOKOM­

D9HC8URH, 

------------------------------------·-------------------------
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CneayeT 38MeTHft, 'ITO npxaeaeBhl aeJ:OTOphle ycpeaaeaahle X8P8J:TepxcTaxa, 8 peayn•- \ 

T8Te p836poca napaMeTpo8 aneM8BTOB X8p81:TepRCTRJ:H OTll8nhHhiX CT86HIIII3RpoB8RHhiX BhiDpSI­

MBTenelt MOryT nelK&Th 38 npeaen8MB YJ:83aJIJihiX 38M8'18RRAo 

BhlxollBoe aanpsrlKeaxe 8biBOllHTCll ae TOn.xo R8 nepeaBJOJO n8aen•, ao B B8 cooT&eT­

CTByJOIIIHe KORT8KThl 30 - KOBT8KTBOrO p83~eM8o 

OT neperpy3ox a KOpOTKHX 38MhiK8RRI TpaacljlopM8TopBhll 6nox H 6noxx CTa6ana3aTo­

po8 38111RIIIeBhl Dp8llOXp8RRTenBMB COOTMTCTMRHO 88 0,5a H 18. 

npBHDBDH8nloBhle CX8Mhl 6nOK08 DOX838Bhl 88 pac, 1 B 2. 

nnsr ot5ecDe'leBBll H8ll8lKROA p860Thl H OTCyTCT8Hll H8CTpOAXR nocne MOHT8lK8 ll9T8DH 

D8p8ll yCT8BOBKOA Dpo&eplllOTCll B COOT88TCTBBH C Tpe60BaBHliMR, YJ:838HHhiMB 8 T86nHD8X 2 

•L 

T a 6 n a D a 2 
Tpe6oaaHBB x Tp8H3BCTop8M, ycT8RaanaaaeJ'biM B cxeMy acTO'IKBK8 DHT8HRR c nn8BHhiM 

perynapoB8HReM BhiXOllHoro HanpsrlKeaasr (npa 20 C). 

06o3H. Tan ( B cxo6xax I -:' ae 6onee B ae MeHee 

TpeH- yx838B8 B03 - 141 
3HCT0p8 MOlKH8ll 38M8K8) 

8 cxe­

Me 

I 
6 

He 6onee, t:JPH 

-r:ul!tfi-:.-:2;;.8•,-;;;5-:--:8u=--.-8-a·-----~a~ 1....§...». 
- - x6 Tox 

a' 
DpH KOTO-

MK8 B pOM H3Mep, 

----------~L 
10 IOOMa Ia 

--
[' 

75 2,5Ma 75Ma 

---
10 0,2Ma 2Ma 

---
5 so 40MK8 2M a 

··-----·--
x/ 

06paTHbtll TOK xonnexTopa I ko DpH H3MepeHHH He llODlKeH y8eDH'IHB8ThCR, 

CneayeT oTMeTHTb, 'ITO Tpe6o88HHSI x Tp8H3HCTopaM, yxasaHHbte B Ta6nauax 2 a 3, 

o6yCDOBneHbl o6ecne'leHHeM H8ll9lKHOCTH 6noKOB llDII CDY'I81I H8HXYlllll9rO CO'IeT8HHII aeiiCT­

BHSI 8cex ,PaxTopoB a oTxnoaeaall aneMeHTos; T.x. Taxoe co'leTaaae Mano sepoHTito, Hexo-

:ropoe CHHlKeaae Tpe6osaaall ( yaena'leaae I ko a yMea•weaae B Y ae llODlKHO cywecTBeH-

ao C1fH3HTb H8ll8lKlfOCTb D8pTHH 6DOKOBt D09TOMY YK838HHbte B T86n!~U8X ·rpe60B8HHII MOll<-

HO p8CCM8TpHB8Tb K8K peKOM9HllyeMbt8. 
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Ooo3a. 
Tp&R31fC-
TOpa B 

cxeMe 

Tl 

T2 

T3 

T4, T5 

Taonaua 3 

TpeoosaHHf! x Tpaa3ncTopaM, ycTaHasnasaeMhiM a 

CXeMy HCTO'IHHK& nHTBHHf! C <i>HKCHpDBBHRbiMH ypoBHHMH BhiXOllHOI'O 

Hanpf!}l(eRHll (npH 20°C) 

xl 

" ;.• 

T H n '~ro ne oonee B ae Meaee; I f5 ae oonee, 

(s cxooxax yxa-
3aHa B03MO}I(H8f! 
3aMeHa) 

n45 
(nJ06oll n4 

n202 
(n20IA -n203) 

n14 
(ni3-ni85) 

·----
n14 

(ni3-ni85) 

Uxf5 =15s Uxo = 8s 

MKa MKa 

300 

100 

40 

- 2 

npH UKS~ 1,5B 

B I 
f5 

Tox I a, 
npH KOTO-
pOM H3Mep, 

!Lu...!..o-

10 IOOMa Ia 

so 2,5Ma 75 Ma 

10 0,2Ma 2Ma 

30 70 MKB 2Ma 

x/OopaTHhlll TOK xonnexTopa lko npH H3MepeRHH Re llOn}l(eH ysenH'IHB8TbCllo 

OomaA Blfll npHoopa noxa3aH aa pHc, 3. 

• 0nHCh!B8eMh!ll HCTO'IHHK nHT8HHH BbinYCKancll B 3KCaepHMeHT8nbHhiX MBCTepcKHX 

naoopaTOpHH llllepHb!X npooneM, B H8CTOliii!ee BpeMll OH npOH3BOJlHTCll UeaTpanbHbiMH sxc­

nepHMeHTanbHhiMH Ma'CTepCKHMH 0f5'heJlHHeHHOI'O HHCTHTYT&. 

npHoop M0}1(9T Oh!Tb acnonb30BBH Jlnll nHT8HHf! pa3HOof5pa3HOil paaaosneKTpOHHOA an­

napaTypbi, 

AsTopbi npHHOCHT rnyooKyiO onaroaapaocT& A,H, CHHaesy 3& nocToHHHhiA HHTepec x 

paooTe, B. T. UJes'leHKO H B. H. KapnosoA 38 MOHT8}1( H nposepxy onOKOB, 

naTepaTypa 

I, C,J], JlollKKo nonynpoBOllHHKOBhle cTaf5HnH3aTOpbl nocTOHHHoro Hanpll}l(eHKH R TOKa. Haaa­
Ten&CTBO •coseTcxoe paJlHo•, Mocxaa, 1982, 

2, 5.~. CeMeHoB, H.C. $ponos, 0 aexoTophlx sonpocax pac'leTa cTa6HnHaaTopoB aanpH}I(e­
aasr, OpenpaHT OHRH, M I 274, J]yoaa, I 963, 

3, H.A. YxHH. Tgyahl nHToA Hay'IHO-TeXHK'Iecxoll xon<l>epeHUHH no sraepnoA pallHOsnexTpo­
HHKe, I. HMnyn&cHhle cxeMbi a npHoop&I, HCTO'IHHKH nHTaaHsr H cTaoHnHaaTOphl, 
CTp, 83. rocaTOMH3ll&T, MoCKBa, 1983. 

4. TpaHaHcTop&I H nonynpoBOllHHKOB&Ie llHOJlhlo CnpaBO'IHHK noa of5meil peaaxuaeil H.<I>,Haxo­
naeacxoro. Casra&HapaT, MocKaa, 1963, 

6 

Pyxonac& nocTynHna B HaAaTen&­
CKHII •OTAen 5 M&pTa 1966 r, 

nPHnmKEHHE 

C n e U R <!> R K a U R H 

pal!H0ll6Taneil, BXOllliiiiRX B f5nox 5C 15-1 

-----------------------------------------------------------06oaRa'lelllle 

R 1 

a. 
·a, 

•• 
.. 
a, 
'\ 
R I 

•• 
RIO 

Ru 

R II 

Cl. C4 

ct , ca 
cs 
05 

.Ill - Jl4 

}]5 - }]8 

CTI, CT2 

CT3, CT7 

Tl 

T2 

T3 

T4, T5 

HaaMeHOBBHRe a Tan 

ConpoTaaneaae npo&onoqaoe 0,1 18 OM . 

KoalleacaTOp 

Jlaoll }]302 

Jl7)f( 

CTa6HnRTpoH 

TpaH3KcTop 

MnT -2-2, 7x+ 10% 

MnT -0,5-S,Sx:!: 10% 

nepeMeaaoe 
Cn-loc-312A-2BT 

MnT-1-6,~ 5% 

MnT...0,5-5,7:!: 5% 

MnT...0,5-l6K:!: 5% 

MnT ...0,5-220~ 10% 

MnT-0,5-10.::!: 10% 

MnT -0,5-Sx:!: 5% 

MnT-0,5-330! 10% 

MnT...0,5-2,2x: 10% 

aru-20-2000 

K3-2M-150-10 

KTM-n-100+ 10%-15 

M5M-160...0,05-n 

}]813 

}]810 

n45 

n202 

n14A 

nl4 

HoM, 

0,116 OM 
2,7 K 

3,3 K 

5 K 

6,2 K 

4,7 K 

16 K 

220 OM 

10 X 

3 X 

330 OM 

2,2 K 

2000 MK<i> 

10 MK<i> 

100 nr> 
0,05 MKcp 

Kon-eo 

I 
1 

I 

I 

I 

I 

J 

2 

2 

4 

4 
2 

5 

2 

·----------------- --------------------- ·-
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