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HOBBIFI MATHUTOYYBCTBUTEJbHBIN DJJIEMEHT —
MMOJIEBOM JATUHK XOJJIA

XOpOLUO M3BECTHO, YTO MarHNTOYyB-
CTBUTENbHbIE 3NeMeHTbl obecneyvmBa-
10T BO3MOXHOCTb CO34aHUSA OYeHb LUN-
POKOWM HOMEHKNaTypbl KOHTPOSbHBIX U
N3MepUTENbHbIX AaTYNKOBBIX CUCTEM U
4YTO OOHMM U3 Hambonee pacnpocTtpa-
HEHHbIX BMOOB MarHMTOYyBCTBUTEIb-
HbIX 3NIEMEHTOB ABMNATCHA MONynpo-
BogHUKoBble aaTyuku Xonna (OX). MpuH-
LN UX OeNCTBMS OCHOBaH Ha addpekTe
Xonna, T.e. Ha BO3HWKHOBEHWW none-
pPEeYHON pasHOCTM MOTEeHUMarnoB B Npo-
BOAHMKE, NO KOTOPOMY npoTekaeT
3NEKTPUYECKMIN TOK, NP OOHOBPEMEH-
HOM BO3[ENCTBMU MarHUTHOrO MOns.
Onsa nsrotosneHunsa X lWmpoKo ncnosb-
3Yl0TCHA MOMYyNPOBOAHMKOBbIE MaTepu-
anbl Tvna Si, GaAs, InSb.

Mpu BCEM pa3HOOOpa3um KOHCTPYK-
umi X n TexHonorum nx N3roToBneHus
BCe coBpeMeHHble [1X npencraensoT
CcoboW NacCuBHBIN PEerncTpaTop BHELL-
HEero BO3OencTBuUs, He obnagaroLwmin
CBOVCTBaMW BHYTPEHHETO YCUIEHNS Mo-
NEe3HOro curHana v ynpasneHus xapak-
Tepuctukamu gatuvka. Hamm paspabo-
TaH HOBbIN TN NpeobpasoBaTtens mar-
HUTHOrO MOJIsi — NMoneBon gaTynk Xon-
1na Ha OCHOBE CTPYKTYPbl «KKPEMHUI Ha
nsonsaTopey (KHW MAX), kotopbliii obec-
neyvBaeT He TOMbKO perncTpaumio mar-
HUTHOrO CUrHana, Ho U BO3MOXHOCTb
yrpaBreHnss ero BenuyMHOn, a Takke
N3MepeHnsa B pexmnmax uugposon n
aHarnoroBon MoaynsAuui.

Kak n3BecTHo, K OCHOBHbIM napa-
meTpam [IX oTHOCATCA noporosas mar-
HUTHas YyBCTBUTENbHOCTb, AUHAMUYE-
CKUWA AManasoH MarHUTHOW 4YyBCT-
BUTENbHOCTU, 3HepronoTpebneHune,
yOenbHas MarHutHas 4YyBCTBUTENb-
HOCTb, AMana3oH pabounx Temneparyp,
ocTaToqHOe HanpsbkeHue (T.e. Hanps-
XXEHWe Ha XOMNMOBCKMX KOHTaKTax npu
npoTekaHun Toka vepe3 X npu Hyne-
BOM MarHUTHOM none). M3 obwux du-
3M4YeckMx coobpaXkeHuin crnenyert, YTo
nepexof ot kpeMHus K KHU-cTpykType
No3BONSET YNYULNTb KaXKObIA U3 9TUX
napameTpos.

MoporoBasi MarHMTHas 4yBCTBU-
TenbHocTb [OX obpaTHO nponopuuo-
HanbHa TOMWWHEe Tena MarHuTo4yB-
CTBUTENBHOro anemeHTa. KpemHunesble
OX 0bbl4HO hOPMUPYHOTCA MO SNUTaK-
CuanbHON TEXHOMOMMK, 1 TOMLMHA Tena
MarHuTO4YyBCTBUTENBHOIO aNeMeHTa
COCTaBIISIET HECKONBbKO MUKPOH. Xapak-
TepHas e TornuwuHa pabo4yero crosi
kpemHna KHW TOX cocrtasnser
0,2 mkm. OTctoga cnegyet, 4To Noporo-
Basi yyBcTBUTENbHOCTL KHW MNOX B Ae-
CATKN pa3 NpeBOCXOAUT TaKOBYI Yy
KpemHuesbix OX.

Pabounit Tok OX npu NOCTOAHHOM
HanpsXeHny NuTaHus onpegensieTcs
OMMYECKMM COMNPOTUBIIEHUEM Tena
MarHMTO4yBCTBUTEIIbHOIO 3feMeHTa.
M3-3a pasHuubl TonwmH paboymx ob-
nacten (~0,2 mkm ansa KHW NAX u
~5 MKM A1 KpeMHWEBOro aHanora) co-
npotuenexHne KHW NAX ropasgo 6onb-
e, YeM y KPEMHMEBbIX AaT4MKOB XOr-
na. NoaToMy Npu paBHbIX HaNPsHKEHU-
Aax nuTaHusa padoyunn Tok KHW MNAX ro-
pasfo Huxe, Yem y kpemHuesoro [X.
Takoe ymeHblleHne Toka, MOMUMO
BbIMIPbILLA B 3HepronoTpebrneHun,
0oBycrnoBnunBaeT Takke yMeHbLLEHNe To-
kosoro wyma MAX n ysenuyeHne coot-
HOLLEHUS curHan/lwym.

YBernvyeHne noporoBon 4YyBCTBU-
TenbHocTn KHW MOX npmBoauT K pac-
LUMPEHNIO AMHAMUYECKOro AuanasoHa
N0 CpaBHEHUIO C TPaAWULMNOHHbIMU
KpeMHueBbiMn OX.

Bbicokas noporoeBasi MarHuTHas
YyBCTBUTENBHOCTb Y ManbIn NoTpebns-
eMblll TOK OnNpeaensitoT ropa3go bonee
BbICOKYI0 YAENbHY MarHuTHyK 4yB-
CTBUTEMbHOCTb, T.€. KPYTU3HY DyHKLMK
npeobpasosanuns KHW MOX, kotopas
npeacraensieT cobor OTHOLLEeHWE BENK-
ymHbl Q0C Xonna K 3Ha4yeHusiM mar-
HUTHOWM MHAOYKUMM 1 TOKa Yepes [OX.

BepxHun npepen paboyen temne-
paTtypbl kKpeMHueBbix X onpeaenseT-
CA TOKaMM YTEYKM 3NUTakCnanbHoOro
p-n nepexoaa, oTAENSALLEro Teno mar-
HUTOYYBCTBUTEIBHOIrO 3NeMeHTa oT
noanoxkun. C ysenuyeHnem temnepa-

B.H.Mopoxosuu, M.JI.bapanounuxos,
A.B.JIeonos, A./1. Mokpywun,
H.M.Omenvanosckasn, /I.M.Ilaxcun

Typbl TOK YTeYKn BbICTPO BO3pacTaeT, u
paboyasa TemnepaTtypa KpeMHUEBbIX
AatymkoB Xornna He npesbiwaet 100—
120 °C. B KHW INOX Teno vyysBcTBUTENb-
HOro aremeHTa OTAEeNeHO OT NOANOX-
KM CKPbITbIM AM3NEKTPUKOM, YMEHbLLa-
IOLLIMM TOKM YTEYKM B NOASIOXKY Ha He-
CKOIbKO nopsakos. B atom 3akntova-
€eTCA NPUVYNHa 3HAYUTENBHOTO yBEnu-
yeHus paboyen Temnepatypbl KHU
nox.

BenununmHa octaToyHOro Hanpsixe-
Hua MOX moxeT ObITb 3HAYMTENBHO
yMeHblUeHa bnarogapsi BbIbopy CoOT-
BETCTBYIOLLIEro noTeHumana Ha ynpas-
NSOLLMUX 3aTBOPaX.

[MOMUMO OTMEYEHHbIX JOCTOVHCTB,
KHW NAX cnocobeH hyHKUMOHNpoBaTh
B YCMNOBUAX 3KCTpemarbHbIX pagnaum-
OHHbIX nonen. 3BecTHO, YTO MOHM3K-
pyloLas pagnauunsa reHepupyeT B Tene
MarHUTO4yBCTBUTENBHOIO aneMeHTa
136bITOUHbIE HOCUTENW 3apsaa (INeKT-
POHbI 1 AblpkK). KonnyecTso pagnaum-
OHHO-MHAYLMPOBAHHbLIX HOCUTENen B
paboyem cnoe kpemHua KH MNOX Gy-
AeT Kak MUHUMYM BO CTOJSIbKO e pa3
MeHbLLIE, BO CKOMbKO OTNMYaoTCH TOr-
WnHbI paboumnx obnacten AX U NOX. B
3TOM U 3aKntovaeTcs puandeckas npu-
YnHa yBenuyeHns pagnaLoHHoOM CTom-
KOCTU NpMBOPOB MpW MMMNYIbCHLIX pa-
AnaunoHHbIx Bosgencteuax. KH MaOX
obnagaet Takke MOBbILEHHOW YCTON-
YMBOCTbIO U K CTaLMOHapHOMY UOHU3W-
pytoLLemMy 06ny4YeHuto.

KHW NAX (puc. 1) nsrotaBnmeaetcs
Ha OCHOBE CTPYKTYP «KPEMHWUA Ha U30-
naTope», B KOTOpbIX paboyuni cnon
KpPeMHWS oTAeneH OT MOAMOXKN BCTPO-
€HHbIM AnanekTpuyeckum cnoem. B
KpeMHun n-tuna 6bin cpopmmnpoBaH
CMOW CKPbITOro OKcuAa TOMLWMHON
400 MKM nyTem MMnnaHTauun MOHOB
KMCNOpOAa 1 MocreayoLlero omkura.
OTcekaembIn UM CMON KPEMHUSA MMEn
Tonwmhy 0,2 Mkm. B Hem 6bin chopmu-
poBaH XONMNOBCKUWA KpecT 13 Si nono-
cok anuHon 80 n wnpuHor 30 mkm. Ons
Nony4YeHns OMUYECKUX KOHTaKTOB Npu-
neratwoLime K KoHLam MOSIOCOK y4acTKu



|UTP|
-
10 7 12 10 6 7 8
3 Ll e
7o e B
2 4

a)

Puc. 1. Koncmpyxyus KHH ITJIX: a— 6u0 ceepxy: 2, 4 — mokogvie a1eKmpoovl,
1, 3 — xonnosckue anekmpoovl; 5 — 51eKMpoo 8epxHezo 3ameopda,; b — nonepeyrHoe
cevenue: 6 — pabouuil cnoii (n-Si); 7 — omuueckue kowmaxmul (n'-Si); 8 — Si0, ;
9 — noonooicka (n-Si); 10 — Al nnenxa; 11— nudicnuii 3ameop, 12 — éepxnuil 3ameop
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anvHon 10 MkM Obinu nernposaHsbl
docdopom ao yposHs 1020 cm3. Ha
NOBEPXHOCTb KpecTa Obina HaHeceHa
nnexka nuponutudyeckoro SiO, Tonwm-
Hom 100 HM, NoBepX KOTOPOW BbIN OCax-
aeH Al (BepxHuin 3aTBOp). HXHUM 3a-
TBOPOM Crly>una cama NoAnoxka ¢
OCaXOEHHOW Ha ee NOBEPXHOCTU MIeH-
kow Al.

Takum obpasom, B KHW MNOX koHCT-
PYKTUBHO 06befMHEHbI BO3MOXHOCTU
TpaaMLMOHHOro Aatymka Xonna v AByx-
3aTBOPHOrO MOMEBOro anemMeHTa Tuna
MeTann—AnaneKkTpuK—NonynpoBoa-
HUK—ON3NEKTPUK—MeTans.

Hanuune gByxsaTBopHOW ynpasns-
IOLLEe MONeBON CUCTEMbI onpeaenseT
CYyLLIeCTBEHHbIE AOMONHUTENbHbIE [0-
ctomHcTBa KHN MNAOX — BO3MOXHOCTb
CO3[aHNS LLUMPOKOro Kpyra 3reKTpOH-
HbIX CXeM perucrpauumn n obpaboTkm
MONIe3HOro CurHana u BO3MOXHOCTb
ynpaBsreHus LenbiM psgoM xapakrepu-
CTVK, B TOM Yucne paavauvoHHOW M
TemnepaTypHON YCTONYMBOCTbIO.

TunuyHble 3Ha4YeHUs napameTpoB
KHW MOX npueegeHsl B Tabn. 1. Cpas-
HeHve [aHHbIX Tabnuubl C N3BECTHbI-
MU 13 nuTepaTypbl napameTpamMmu no-
nynpoBoAHUKOBbIX [X NokasbiBaeT, Y4To

Tabnuua 1
OcHoBHble xapaktepuctuku KHUA NOX
IMapameTtp 3Hauenne
Pa3meps! kpucrania, Mm 0r0,5%x0,5001,2%x1,2
MarHuTouyBCTBUTEIbHAS 30HA, MM Ot 0,03 x 0,0310 0,5% 0,5
Pexum paboThl IlocTosiHHBIN TOK, IEPEMEHHBIN TOK,
HUMITYJIbCHBIH
Hanpsoxenue nuranus, B 3-12
Pa6ounii Tox?, MA 0,1-0,4
MarnutHas ‘{yBCTBI/ITeﬂbHOCTbl' 2 B/Tn 0,3-1,2
VY [leNbHAasi MArHHTHAS 4y BCTBUTEIBHOCTB Y 2, 100010 000
B/(AOm)
Topor uyscrBuTensHOCTH, BT 40-100
JluHamMuueckuii [uana3zoH MarHUTHOU 4108 .5
4yBCTBUTEIHHOCTH, T
JInHEHHOCTh MATHUTHOM YyBCTBUTEIBHOCTU <02
B IMHAMUYECKOM JAUana3oHe, % -
Juana3on vactoT, K[t 0-200
Jlmarazon Temneparyp”, °C —270 ...+300
TemnepaTypHblil KO3QOUIMEHT MarHUTHOI
ayseTBHTEIbHOCTH, %/°C —01..-04

4 Trna kopryca.

Ipumeuanue. 3HaueHNs IapaMeTpa 3aBUCAT OT: T norenuuana 3aTBOPOB; 2pazMepOB
qyBCTBUTENBHOI 30HBL; ° 3IEKTPUUECKOH CXeMbI (JOPMHPOBAHHS BBIXOJHOIO CHIHANA;

HAYKA

KHW TMOX He Tonbko npeBOCXOoAuUT
KpeMHUeBbIe aHanorn no OCHOBHbIM
napameTpam, HO 1 BO MHOIMX Cry4asx
npesocxoamnT OX, BbIMONHEHHbIE Ha
OCHOBE [ApYrux norynpoBOAHUKOBbIX
mMaTepuanos (Hanpumep, No pekopa-
HO ManblM 3HadyeHusM pabodero Toka
n paboyen Temnepartype).

Ha puc. 2 nokasaHa akcnepuMmeH-
TanbHas 3aBUCMMOCTb MarHUTOYYB-
creutensHoctu KHW MAX ot Temnepa-
TYpbl, U3MEPEHHas B XapakTEPHOM 1S
MUKPOSMEKTPOHHbLIX 3NEeMEHTOB Auna-
nasoHe (npumepHo ot —40 °C go Bepx-
Hero npegerna OyHKLMOHMPOBaHUS, KO-
TOPbIN B HaLLIEM Crlyyae onpeaenseTcs
KOHCTpyKUMen kopnyca npubopa, a He
PuU3nyeckummn orpaHndeHnammn pabo-
TOCNOCOBHOCTH).

M3 puc. 2 BugHo, yto MNMAX BnonHe
paboTtocnocobeH npu 300 °C, Torga kak
BEPXHWI Npeden paboven Temnepary-
pbl ans Sin GaAs X coctaBnseT npu-
mepHo 120 n 220 °C coOoTBETCTBEHHO.
BugHo Takke, 4TO ¢ pocTOM Temnepa-
Typbl MarHuTouyBCTBUTENBLHOCTL MAX
ymeHbluaeTca. OgHako, yunTbiBasg nx
WCKINIOYNTENBHO BbICOKYIO MOPOroBYHO
yyBCcTBUTENBLHOCTBL (y MAX Nopor aeTek-
TMPOBAHUSA MarHUTHOrO Nons npumMep-
HO Ha 2 NopsiAKa HWXe 3HaveHus mar-
HUTHOrO nons 3emnu), 3To He OOIMKHO
ObITb CKOMbKO-HNOYAb CYLLECTBEHHbIM
orpaHu4yeHnemM Ans MCnonb3oBaHuUA
MOX B BbiICOKOTEMMEPATYPHBIX CEHCOP-
HbIX ycTpouncTBax. bonee Toro, ecnu
CeHcopHasi cuctemMa AormkHa dyHKLMO-
HMpoBaTb B Hambonee pacnpocTpa-
HEeHHOM Juana3oHe MarHUTHbIX Monew,
TO ONTMManbHbIN BbIGOP KOHLEHTpa-
unn Hocutenen B cnoe Si KHU cTpykTy-
pbl MOXeT obecneunTb elle bonbliee
yBenuyeHne paboden TemnepaTtypbl
nox.

Momumo atoro, TemnepaTypHas
YCTONYMBOCTb MarHUTO4YYyBCTBUTENBHO-
ctv KHM NOX moxeT ObITb NoBbILLEHA
nyTemM Nofayvn Hanps>KeHns CMeLLeHns
Ha ynpasnstoLume 3aTeopsbl (puc. 3).

HekoTopble xapaktepuctukn OX, B
YaCTHOCTU OTHOLUEHME CUrHan/lwym,
MOXHO Yny4LUMTb, €CrN UCNOMb30BaTh
MOAYNSALUNOHHBIA PEXUM NU3MEPEHUN.
B TpaguumoHHbix OX Takon pexum
MOXHO peanu3oBaTb, €CIN C MOMOLLIbIO
ANEKTPOHHbIX KIoYer NpoMOoaynupo-
BaTb TOK, MPOTEKaIOLWMA Yepes AaTuuK,
N BKNIOYUTb B U3MEPUTENbHYIO Lenb
aoemopynstop. OgHako ncnonb3oBa-
HWe 3MEKTPOHHbLIX KItoYeln Bbi3blBaeT
nosiBrieHve TpyAHOYCTPaHUMbIX KOMMY-
TauMOHHBIX Momex. B otnnyne ot atoro
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Puc. 2. 3asucumocmo 3/[C Xonna om
memnepamypul 6 eOUHUUAX OMHOULEHUS
GeTUYUHBL UBMEPAEMO20 NAPAMEMPA K €20
3HAYEHUI0 NPU KOMHAMHOU meMnepamype

Puc. 3. Koagpghuyuenm

3ameopax

memnepamypHoil 3a86UCUMOCmU MOKA
kanana KHU ITJ[X kak ghynkyusn
HANpA)@CeHUA HA YRPACIAIOUUX

Tabnuuya 2

YpoBeHb wymoB KHU MOX npu pas3nnyHbIX YacTtoTax MoaynsiLuum
npu WUpUHe nonockl nponyckanua 1 Ny,

]

IMoka3aTennb 3HaveHue

YPOBCHE LIYMOB, 30| 10| 3-4| 1-1,2 0,25-0,8 0,13-0,18 0,01-0,

MKB/T'1g

Eﬂ““a MOZYIAIIHL 119 | 10| 100 | 10000 5000 10 000 100 00
MarHetomeTpbl

U3meputenbHasn W3meputenu Toka
TexHuKa YpoBHeMepbI
CueTumnkn obopoToB
ABTOMaTHKa [aTunky nonoxeHusi, NnepeMeLLEHNs, BpaLLEeHUs!

M po6GOTOTEXHMKA

ABTOMOGUNLHasA
3NeKTpoHUKa

AneKTpoTexHUKa

DedekTockonus

BbicokoTemnepaTypHble
ycTpoucTBa

PaguaunoHHO cTonkue
CcUCTEMbI

Cucrembl
6e3onacHocTH

Puc. 4. Hexomopbie oonacmu npumenenus noiesvlx 0amuurkos Xona

OaTtunkn yron—kon

AHTMGNOKMPOBOYHAs ccTEMa TOPMO3OB
CuncTtema 3axvraHns

[aTunk ckopoctun

TaxomeTtp

CueTuunkm ANEKTPOo3Heprnm
EeCKOI'II'IeKTOprIe ANEeKTPOMOTOPbI

KoHTponb KayecTBa METanmM4ecknx KOHCTPYKLNIA
KoHTponb KayecTBa U30nsuum cunoBbIx kabenew

«lopsiume» NPon3BOACTBA (XMMUSI, METannyprusl)
Hedte- 1 razonobblya

eonorus

leodmsmnka

CucTeMbl KOHTPONSA ANs aTOMHbIX 3NEKTPOCTaHLUiA
Kocmunyeckoe obopynoBanmne

aﬂeKTpOHHble npegoxpaHnTenmn
ﬂeTeKTOpbl MarHUTHbIX NICTOYHUKOB
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B KHW MNAX pexum moaynaumm MOxHO
obecneunTb, NPUNOXMB K 3aTBOpam
nepemMeHHoe HanpsikeHue.

Tabn. 2 nnniocTpupyeT 3aBUCUMOCTb
yposHs wymos KHW MAX ot 4acTtoTsl Mo-
AYNALUUN HaNPSHKEHUS Ha BEPXHEM 3a-
TBOpE, MU3MEPEHHYIO N0 CNocoby CUH-
XPOHHOro AetektupoBaHus. VIMeHHo
Takasi, BblTekatoLasa n3 ocobeHHoCcTen
KoHCTpyKuun MOX, cxeMHas BO3MOX-
HOCTb YNyuYLIWTb OTHOLWeEHWe curHan/
LyM BO MHOrOM onpefenser O4YeHb
BbICOKYO MOPOrOBYH0 YyBCTBUTENBHOCTb
aTnx npubopos. OCHOBHLIMY OOCTOUH-
ctBamu pabotbl KHU MOX B pexvme
MOAYNALMN SBNSIOTCS:

O nuTaHne gatyuka NOCTOSHHbLIM
TOKOM;

[ oTCyTCTBME KITHOYEN» U, COOTBET-
CTBEHHO, KOMMYTALMOHHbIX MOMEX;

O peanu3aunsa mMakcMMarnsHOW no-
POroBoNn YyBCTBUTENBLHOCTMN BCrIEACTBUE
NOBbILLUEHNS OTHOLLEHWUSI CUrHan/Luym.

YHMKanbHoOe coYeTaHue OYeHb Bbl-
COKOW MarHMTOYYBCTBUTENBHOCTU, Bbl-
COKOW YCTONYMBOCTU K paanaLMOHHbIM
N TemnepaTtypHbIM BO34ENCTBUSAM U

h13PEKOPAHO HU3KOTO aHepronoTpebne-

HUSA onpeaensieT HECOMHEHHY nepc-
NeKTMBHOCTb npuMmeHeHnsa KHW MOX B
TOM 4uCIe B CEHCOPHbIX YCTPOWCTBAX,
PYHKLNOHUPYIOLLMX B SKCTPEMarbHbIX
YCroBMAX OKpy>catoLLer cpeabl (puc. 4).

LLinpokme BO3MOXHOCTU NMpUMeHe-
Hus MNOX 66y noaTBEpPXAEHbI NpU
CO34aHUN MakKeTOB CEHCOPHbIX YCT-
POWNCTB pasnuMyHoro HasHayeHusi. Cpe-
ON HUX OEeCKOHTaKTHble M3MepuTenu
3NEeKTPUYECKOro Toka C Noporom cpa-
6aTblBaHMA OT HECKOMbKUX MUnnnam-
nep, 6€CKOHTaKTHbIE 3MEeKTPOHHbIE
npegoxpaHnuTenu Onsi 3aluTbl SMeKT-
POTEXHUYECKUX U INEKTPOHHbIX YCT-
POWNCTB OT KOPOTKOrO 3aMblKaHUs U Mne-
perpy3ok, 6ECKOHTaKTHble KHOMOYHbIE
KIOYM C NMOHWMXKEHHBIM 3HEepronoTpes-
neHneMm, yCTpoUCTBO MoaAepKaHus
32 @aHHOrO YPOBHSI XXMUAKOCTU, CHETUMK
060pOTOB LUIECTEPHU, SNEKTPOHHbIN
Komnac u gpyrue.

KHW MOX, Tak e kak u MarHuTo-
YYBCTBUTEMbHbIE U3MEPUTENbHbIE CU-
CTEMbl, U3rOTOBIIEHHbIE MO TEXHOMNOrK
KHW, nponsBoasTcs Ha ocHoBe O6bIY-
HbIX TEXHOMOrMYECKNX NPOLIECCOB MUK-
poanekTpoHuku. Be3ne, rae Tpebyetcs
TOYHOE U3MEepeHMEe MarHUTHOro Mons,
MOX aBnsieTca 9KOHOMUYHBIM U HAOEX-
HbIM pelueHueM. JIerkocTb KOHTpons
3a ero paboToi nossonsieT 6e3 Tpyaa
BKMOYATb €r0 B CaMble CITOXHbIE KOHT-
POSbHO-U3MEPUTENBHbBIE CUCTEMBI.
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