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TEXHOJIOTWA M3IrOTOBJIEHNA TMBKUX |
TEPMOPE3NCTOPOB HA ITOJIMMMN/IHON OCHOBE

Paspa6omaHa MEXHON02US U320MOBACHUS 2UOKUX mepmope3ucmopos Ha NOAUUMUONHOU OCHOBE U paccmompe-
HblL UX npeumyuecmed 6 deGHeHuu C 8pyzumu cencopamu memnepamypuol. Taxue mepMopesucmopbz obecneuu-
B8aIOM HAOCKHBIU TMEeNL0B0U KOHMAKIN C KOHMPOAUPYEMBIM 006EKMOM CAOXKHOU CﬁOprl, Kpome mozo, OHU
MAIOUHEPUUOHHDL, HdaEQICHbl, npocmol 6 U320Mo6J1eHUU.

Katouesvie caosa: uamepenue memnepamypol, mepmopesucnmopvl, 4yecmaeumelbrble d1eMenmvl, HUKe/le6dsl

hovea, noruumudnas naenKd.

[l u3Mepenust TeMIiepaTypbl Hapsily ¢ TEPMO-
mapaMy 4acToO MPUMEHSIOTCS KaK MeTaJInYecKue,
TaK U MOJIYIIPOBO/IHUKOBbIE PE3UCTUBHBIE CEHCOPDI,
MMEIOIIEe N3BECTHYIO 3aBUCHMOCTD 3JIEKTPUIECKOTO
COIIPOTHUBJIEHUS OT TeMitepaTypbl. Hanbosbiiee pac-
[IPOCTPAaHEHNE CPE/IU HUX TIOJYUYUINA TEPMOPE3UCTO-
pbI (TEPMOMETPBI COITPOTUBIIEHNS ), U3MEHSIIOIINE CBOE
COTIPOTHUBJIEHNE TIO/T BASTHIEM BHeITHel cpebl. OHM
COCTOAT WX OJIHOTO WJIM HECKOJBKUX YYBCTBUTEJID-
ubIx s71eMerToB (Y), moMelenubIx, Kak IPaBiIo,
B repMETHYHBII 3aIUTHBII KOPITYC, U UMEIOT BHETII-
Hie KiaeMMbl (KOHTAKTHBIE ILIONIAKU), IPEJIHA3-
HaYeHHbIE [ TOJKIIOYEHUs] K M3MEPUTETbHOMY
npubopy. Haubosee yacto s usroropyaenuss U
MeTaJITIECKUX TEPMOPE3UCTOPOB IIPUMEHSIIOTCSI T1/1a-
THHA, Me/b, HuKeJb [1]. Ilnarnna umeer 6ojiee BbI-
COKUII TeMriepaTypHblil K0a(UIMEHT COPOTHBIIE-
HUSI U BBICOKYIO CTOMKOCTb K OKHUCJIEHUIO, OHAKO
OTJINYAETCS BBICOKON CTOMMOCTBIO, B CHJIy Y€ro CO-
Jiepskatiue ee npubopbl TpeGyioT 0co60ro yuera 1npu
AKCILIyaTaluu W yTUJIU3AINN.

UyBcTBUTEIbHDBIE 3JIEMEHTBI TEPMOPE3UCTOPOB
BBINIOJTHSIIOTCST B BUJIE [TPOBOJIOKU WJIM TLJIEHOYHBIX
MIPOBO/ITHUKOB, MOJYYaeMbIX Pa3JTUYHBIMU METO/[a-
MU, HAIIPUMEP HAIBLJIEHUEM U TPABJIEHUEM ILJIEHKH
min oJbru. 3alUTHBIN KOPIYC, B KOTOPbBIA TO-
Mmeraercst Y9, yalile BCero mpe/cTanJsiet co6oii 3a-
BapeHHYIO C OJIHOI CTOPOHBI METAJIITYECKYIO TPYOKY
JumHON ot 10 MM /10 HECKOJbKUX METPOB W JiMa-
MeTpoM oT 3 710 12 mM. OUeBUIHO, UYTO MACCUBHBIE
KOPITyCa CYIIECTBEHHO YBEIMYMBAIOT HHEPITMOHHOCTD
CEHCOPOB TEMIIEPATYPbl U, COOTBETCTBEHHO, YXY/I-
[IAI0T TOYHOCTb U3MepeHnii. JlocTuskeHne TOUHOCTH
u3MepeHust TeMiepaTypbl Tpebyer TaksKe XOPOIero
TEIJIOBOTO KOHTAKTA C KOHTPOJUPYEMBIM OOBEKTOM,
KOTOPBIIT He BCer/ia Jerko o6eciedynTb, 0cO6eHHO B
caydae 06GbEKTOB CJOKHON (hOPMbI, HAIIPUMEDP KO-
HUYECKON MJIM HUIuHAPHYecKoi (TpyOKM, coCy bl
u 1. 1.). [IpuMepoM OHOI U3 TaKUX 3a4a4 MOKET

CJIYKUTHh KOHTPOJIb U PETYJHUPOBAHUE TeMIlepary-
PBI JKUJKOCTH WJIW Tasa, JABWXKYIIUXCS WJIH HAXO-
JITIUXCS B IAJTUHPUYeCKoil Tpy6ke. Jluist aToii e
Han6oJiee MPeAIOUYTUTEIbHBIMI OKA3bIBAIOTCS THO-
KHe TepMOPE3UCTOPbI, M3rubasi KOTOpble, MOKHO
JIETKO JI0OUTHCST HAJIEKHOTO KOHTAaKTa BCell TI0Bep-
XHOCTHU CEHCOPa C TTOBEPXHOCTbIO OOBEKTA.

PaccMoTpuM 0co6eHHOCTH TIPUMEHEHUST METAJI-
JITIECKIX TePMOPE3NCTOPOB. VIX mpenmMytecTBaMu
SBJIAIOTCS BBICOKAsA TOUHOCTH uaMepenuii (0ObaHO
ayuiie +1°C, B psze ciaydaeB MOKET JOCTUTaTb
0,01°C); npakTuueckn JTuHeHAsS XapaKTEPUCTUKA;
IPOCTOTA U3rOTOBJICHHA U IpuMeHenus (et neo6-
XO/IUMOCTH B TIONIPABKaX Ha TeMIlepaTypy cBOOOI-
HBIX KOHIIOB, KaK y TEPMOIap); OTHOCHTEJbHas
JleleBrU3Ha; HAJ[eKHOCTD.

TouyHOCTD U3MEpPEHUS TEMIIEPATYPBI C TOMOIIBIO
TEPMOPE3UCTOPOB 3aBUCUT OT psijia dhaxTopos [2]:

— TEpPMOPE3UCTOP UMeeT COOCTBEHHYIO TEILIO-
€MKOCTb, KOTOpast 6Y/IET TeM MEHbIIIE, YeM MEHbIIe
€ro Macca, BKJIoYas Maccy KOopIlyca;

— TEepMOPE3UCTOP OOMEHMBAETCS TEIJIOM KaK C
n3MepseMbIM 0ObEKTOM, TaK M ¢ OKPYIKaIoIel cpe-
JI0i1, a TaKKe ¢ U3MEPUTEBHBIM IIPUOOPOM TIOCPE/I-
CTBOM COEJIMHUTEJIbHBIX TTPOBOJIOB;

— B IIpoIlecce M3MEPEHUs TEMIIEPATy Pbl HaGJTI0-
JlaeTcs cOOCTBEHHOE TETLIOBbBI/Ie/IeHe, KOTOPOE 3a-
BHCHT OT BEJMYMHBI TOKA U3MEPEHUS.

Ha ocnoBanuu ana/m3a sKBUBAJEHTHON TePMO-
AJIEKTPUYECKON CXEMbl M3MEPEHUST TEMITEPATYPHI C
UCTIOJIb30BAHUEM TEPMOPE3UCTOPOB B [2] mokasa-
HO, YTO MaJIOMHEPIIMOHHOCTh M BBICOKAsl TOYHOCTD
N3MepeHus TeMIepaTypbl 00ecTeuynBaioTCs MpPH
HAJIMYUN XOPOIIETO TEIIOBOTO KOHTAKTa TepMope-
3UCTOPA C KOHTPOJUPYEMbIM 0OBEKTOM U €ro Ha-
JIESKHON TEIJIOU30JI1IUM OT BHellIHel cpefbl. /[
yMeHbIIIeHMsT COOCTBEHHOTO TEILJIOBbI/IEIEHUST U3Me-
PUTEJIbHBIN TOK IOJIKEH OBITh JOCTATOYHO HU3KHIM.
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BpoiiiernepeuncieHHbIM yCJ0BUSIM HanOoJIee moJi-
HO YJIOBJIETBOPSIIOT T'HOKIE TEPMOPE3UCTOPDI HA TI0-
JMAMAIHON ocHoBe (ILIeHKe), n3roToBaeHHbie ¢o-
TOJTUTOrpaPUIEeCKUM METOJ0M U3 J[BYXCJONHOTO
MaTtepuaga «HUKeab — noauuMu» [3] ¢ tosmu-
Hoi cioeB 7 u 10 MKM coorBercTBeHHO (Mapku
IDH-7 no TY bIY0.023.090).

[lespio HacTOsIIEN PAOOTHI SABJISAIACH PazpadoT-
Ka TeXHOJIOTHH N3TOTOBJIEHUSI THOKUX TEPMOPE3NC-
TOPOB Ha IOJUUMH/IHON OCHOBE C HOMHUHAJIbHBIM
conporupaennem ot 100 go 500 Om kak nHaubosiee
MEPCIIEKTUBHBIX JIJISI KOHTPOJISI TEMITEPATYPbI 0ObeK-
TOB CJIOXKHOH (POPMBI.

TexHOMIOTHYECKHIT TTPOIIECC M3TOTOBJIEHUS THO-
KX TEPMOPE3NCTOPOB BKIIOYAET B ceOs CIIEYIOTIIE
oTieparyu:

— TIOJITOTOBKA TIOBEPXHOCTU MATEPUAJIA;

— HaHeceHue HOTOPE3NCTA;

— BKCIIOHUPOBAHME;

— TIPOSBJICHIE;

— TpaBJIeHUE CJOS HUKEJIS;

— ynanenue GOTOPE3UCTa;

— KOHTPOJIb U U3MEPEHWE CONPOTUBJIEHNS;

— porpasiuBanue (MOArOHKa 10 HOMHHA/A);

— JIaKUPOBaHMUeE;

— (UHUITHBIA KOHTPOJTD.

[ToaroTOBKY TTOBEPXHOCTH MaTepHaJia TIPOBO/IAT B
JiBa arara. Bravase 3aroroBku 06pabaTbIBalOT B TO-
pstuem (70+5°C) pactBope YIJIEKUCJIOrO HATPUS U
I0CJIe TIPOMBIBKY TIO/ITPABJUBAIOT B CIIEIIMAJIBHO T0-
JIOOPAHHOM KHCJIOTHOM PACTBOPE JIJis YBEJNYEHMS
aaresun oropesucta. Ilocse TmaTeabHON TPOMbBIB-
KU 3aTOTOBKH BBICYIITBAIOT B CYITHJIBHOM IIKA]Yy.

B TeXHOIOTHYECKOM TIPOIIECCe UCTIOIb3YeTCs He-
ratuBHbIN oTopesnct GH-11C na ocnoBe 1MUKIO-
KaydyKa ¢ OucasujioM, o6pa3yiomuii Ha TUOKUX
MOJIJIOKKAX HJIACTUYHbBIN 3alUTHBIN peabed. Do-
TOPE3UCT HAHOCHUTCS METOJIOM MOTPYKEHUS TI0 pa-
Hee pazpaborannoii Mmetoauke [4]. Meton obecre-
YUBAET MOJIydeHre ONTUMAJBHONU TOJIIUHBI CBETO-
yyBCTBUTENBHOTO ca0s1 (mopsaaka 1,5 MKM) B aua-
nazoxne pabouux TeMIlepaTyp Mpu Pa3auuHON Bsi3-
koctu hoTope3ucra, OMyCKAEMON TEXHUYECKUMU
ycaoBusmMu Ha Hero. Cyiar HaHeceHHbIN doTope-
3UCTUBHBIN CJIOW MPU CTAHAAPTHBIX PEKIMAaX.

[1pu 3KCIIOHUPOBAHUHT TIPUMEHSIIOTCST TIJIEHOYHbBIE
(boromaboHbl U crenra bHas BaKyyMHas pama,
U3rOTOBJIEHHASI C UCIHOJb30BAaHUEM IPO3PAYHBIX
IJIEHOK C TUCHEHUEM MTOBEPXHOCTHU, YTO 0OYCJIOBJIE-
HOo MajbiM 1maroM (10 90 MKM) 1 Masoi IMpPUHOIL
(35—45 MKM) BBITPABJINBAEMBIX IPOBOJHUKOB
(puc. 1). IIpu oTKauke BO3/yXa U3 PaMbl MEK/Y
JIBYMSI TLJIEHKaMU C TUCHEHHOH TOBEPXHOCTHIO 06-

92 MKM

Puc. 1. YBesnueHubrit
(parment TepMopesnu-
CTOpa C HOMUHAJbHBIM
corporusienuem 200 Om

pasyiforcd KaHaJbl, obecnieunBarorniue 6oJiee TOJI-
HOe yJaJieHue BO3JyXa M, cJeloBaTeJabHO, 6oJiee
KaveCcTBeHHDbIH MpIkuM (oTonabdaoHa K THOKOM
MO/IJIOJKKE CO CBETOUYBCTBUTEIbHBIM CJI0eM. Takum
06pa3oM HUCKJII0YaeTcss 00pa3oBaHUE BO3/YIITHBIX
MUKPOITY3bIPbKOB, KOTOPbIE T0/J0OHO JIMH3aM MO-
TYT UCKAXKATh PUCYHOK (POPMUPYEMOTO B TIPOIIECCe
AKCTIOHUPOBAHUS 3alTUTHOTO pesibeda. [y6una Ba-
KyyMa B paMe B TIpoliecce dKCTIOHNPOBAHWS KOHT-
POJIMPYETCST BAKYYMMETPOM.

[IposiBasitor 3anuTHbBIA peabed, yuuTbiBas Ma-
JIYTO TIIMPUHY TIPOBOHUKOB U 3a30POB MEXK/IY HUMU,
MIOCJIE/IOBATEIBHO B TPEX MOPIUSAX yalT-CIUPUTA C
HOCJIeAyIoNIell TPOMBIBKOI B OyTHJIaIieTaTe n CyIl-
KOH B TIOTOKE TETLIOTo Bo3ayxa. Tepmudueckoe 1y6-
JIEHUE TTOJIYYEeHHOTO 3alIUTHOTO pesibeda IIpOoBOIST
B siBa ipuema 1ipu remnepatype 10010 u 150+£10°C
C BBIIEPIKKOIT TT0 Yacy MpHU KaxKI0H TeMIeparype.

[lng dopMupoBaHnsg YyBCTBUTENBHOTO 3JI€MEH-
Ta (3MelKN) ¢ KOHTAKTHBIMU TLJIONIAIKAMU TIPOBO-
JINTCS TPaBJICHUE CJI0S HUKEJS B CIENNAIbHO Pa3-
paboTaHHOM pacTBOpe, 06ECIIEYNBAIOIIEM OIITUMAIb-
HbIE XapaKTePUCTUKH mpoiiecca (CKOpocTb TpaBJie-
HUS, BeJIMYUHY HEpOBHOCTH Kpas 1 —3 MKM, pas-
HOMEPHOCTDb TPABJIEHUS TI0 TTOJIO 3aTOTOBKH C CEH-
copamu).

Jlns ynanenusi poropesucra 3aroroBku ob6pada-
TBIBAIOT B TOPsTYEM CMbIBatoIeM cocTaBe «Dopcan-2»
U TIOCJIe/IOBATEIHbHO TIPOMBIBAIOT B aJTKMJIOEH30TaX
u GyTHIaleTare.

BusyasabHbIil KOHTPOJIb U3/JeJUil TTPOBOJAAT 11O/]
mukpockonoM MBC-9 npn yBesndennn x16. Ilpn
ATOM TIOMeYaroT OpakoBaHHbIe ceHcopbl. Ha rop-
HBIX U3/IEJUSIX U3MEPSIIOT COIPOTUBJIEHUE.

[loTpaBiBaHue CEHCOPOB /10 HYKHBIX 3HAye-
HMII HOMMHAILHOTO COMPOTUBIEHNS R = TIPOBOJAT
B TOM K€ pPacTBOpe, 4YTO W TPaBJICHWE HUKEJEBOTO
cnosi. 1lpm aTOM BpeMs MTOBTOPHOTO TPABJIEHUS OITpe-
JIEJISIIOT TI0 KCIIepUMeHTaIbHOMY Tpaduky (puc. 2),
B 3aBUCUMOCTH OT 3HAYEHUST CONPOTUBJIEHUSI CEHCO-
pa, u3MepeHHOro Ha TNpeablIyleil onepamuu. Pe-
3yJIbTATHI TIOJITOHKW COTIPOTUBJIEHUS KOHTPOJHPY-
10T cpasy IocJje TIaTeJbHON MPOMBIBKU U CYITKH
cercopa.

20/

0 ) 10 15 20

Puc. 2. YBenudenue comportunienus AR B 3aBUCHMO-
CTH OT BPEMEHM JIOTPABJIMBAHUS ¢ TIPU M3TOTOBJEHUU
cencopoB ¢ R =500 Om

HOM

t, c
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SaIMmuTHBIN CJIOH Jlaka, MPeABAPUTETHHO pa3-
BEJIEHHOTO PACTBOPUTEJEM [0 HYKHOU paboueil
BI3KOCTH, HAHOCSIT HA TOTOBbIE CEHCOPDI TAKXKE Me-
TojioM norpyxkenus. Cylar JakoBbIil CJI0W B Tep-
MoCTaTe.

Bce nsmepenus conpoTuBienus, B TOM YUCJIE U
Ha (PUHHUITHOM KOHTPOJIE, MPOBOJAT C YUETOM I10-
MPABOK Ha PeaJbHYI0 pabouyio TeMIepaTypy B T0-
MeIeHn .

HanexHbplii TEJI0BOW  KOHTAKT TEPMOPE3NUCTO-
POB, U3TOTOBJIEHHBIX B COOTBETCTBUU C Pa3pabOTaH-
HBIM TEXIIPOIECCOM, 0OECTIEYMBAETCS 3 CUET HU3-
KOTO TEILIOBOTO CONpoTHBIeHns: Tonkoi (10 MKM)
MOJIUUMUIHON TIJICHKU, UMEIolell B CpaBHEHUU C
JIDYTUMU TIOJUMEPAMU JOCTATOYHO BBICOKYIO Tell-
JIOTIPOBOJIHOCTDL [5] W pacroJiaraiomeincss Mexy
U3MepsIeMbIM 0OBEKTOM U UyBCTBUTEJIbHBIM 3JIEMEH-
ToM. Hu3kas TensoeMKOCTb TEepMOPE3UCTOPOB HA
MOJIMUMU/THON OCHOBE O0YCJIOBJIEHA WX HMCKJIOYH-
TEJbHO MAJION Maccoil B CPABHEHUN C IPYTUMU CEH-
copamu (T€PMOPE3UCTOP ¢ HOMUHAJIBHBIM COIIPO-
tusjaenneM 500 OM BeCcHT OKOJIO 25 Mr).

HomunanbHble cTaTUvyecKkue XapaKTEePUCTUKU
(HCX) nukeseBbIX TepMOPE3UCTOPOB (3aBHCHMOCTD
conporussierns 100-oMHOTO TepMOMETpPa COTTPOTHB-
JIEHUs OT TeMmeparypbl B uarepsasie —60...+180°C),
a takke dopmy.bt s pacdera HCX tepmomerpa
conporusienus (TC) u U9 npusenenst B [1]. Tem-
nepatypHasi 3aBUCUMOCTD COITPOTHBJIEHUS TEPMOpe-
3UCTOPOB, TIOJIy4eHHAs PACYETHBIM ITyTeM, GJIN3Ka
K JuHeinoit (puc. 3).

Tepmopesucroper ¢ U2 u3 HukeneBoit Goabru
UMEIOT TeMIepaTypHblil Koadduiment conporus-
nerns 0=0,00617°C~! [1], onpeaensembiii o ¢op-
MyJie

0=(R,yy~R,)/(R,100°C)

rre R0 1 R 3HAQUEHUSI COIPOTHUBJICHUS 110
HCX npu 100 n 0°C cooTBeTCcTBEHHO.

Hns cencopos ¢ R, = 500 Om uyBcTBUTEID-
HOCTH COCTaBJIICT UyTh botee 3 OwMm /°C, ux raba-
pUTHBIE pa3Mepbl, BKJIOYAs 3MeiKy U J[Be KOH-
TAKTHBIX TJIOMIAJAKK JIJISI HPUIIAUBAHUST COEIUHU-
TEJbHBIX POBOJIHUKOB, cocTaBJstior 31,5x11,5 MM

R, Om
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Puc. 3. 3aBUCHMOCTb CONPOTUBJICHHUSI CEHCOPOB C
R, = 500 Om or remneparypst T

MIpU IIUPUHE BBITPABJEHHOTO MTPOBOJIHIKA TMOPSI/I-
Ka 35—45 MkM. UyBCTBUTEIHbHOCTH CEHCOPOB
¢ conporuBienueM 200 u 100 Om uyTthb G6o.biie 1,2
u 0,6 Om/°C cooTBeTcTBEeHHO. [[/TMHA TaKuX ceH-
copoB paBHa 13,2 MM, a IIUPUHA — COOTBETCTBEH-
HO, 7 1 5 MM.

ok k

Paspaborannast TEXHOJIOTHS TIO3BOJINIA OCBOUTD
MIPOMBIIILIIEHHOE M3TOTOBJIEHNE THOKUX TEPMOPE3U-
CTOPOB Ha MOJUUMU/IHONW OCHOBE U OOECIIEUYNUTDH UX
MaJIOMHEPIIMOHHOCTD U BBICOKYIO UyBCTBUTENHHOCTD
MIPY AKCTLTyaTAIH 32 CYET MCKJIIOUUTENHbHO MAJION
maccebl (o1 10 10 25 MI') ¥ BO3MOYKHOCTH XOPOIIEro
TETJIOBOTO KOHTaKTa ¢ 0OBEKTaMU CJI0XKHOU (op-
Mbl (k Tpy6kam). Tak, cepuitHO BBIIYCKAeTCs Ps/l
TaKUX TEPMOPE3NCTOPOB C HOMUHAJBHBIMHU COTIPO-
tuienusiMu 100, 200 u S00 Om. Pasz6bpoc 3naue-
HUI COITPOTHUBJIEHUST BBIITYCKAEMBIX TEPMOPE3UCTO-
poB He 6ojiee £5%. VX TpenMyIecTBaMu TIepes
JIPYTHMU CEHCOPaMHU SBJISIOTCS HAJIEXKHOCTD, MEHD-
11asi CTOMMOCTb U TIPOCTOTA U3roToBJIeHus . Ha mpo-
TSDKEHUU S JIET OHU UCIIO0JIb3YIoTCst pupMoii « Mu-
KOTpOHUK-JIT/I» B yJIbTPa3ByKOBbIX aHAJIU3aTOpPaAX
JKUPHOCTH MOJIOKA TIPH KOHTPOJIE U CTAOUIN3ATINN
TeMIIepaTypbl MOJIOKA, TOCTYTIAIONIETO B IIHJINH/IPH-
yeckue TpyOKu. OIBIT UCMOIb30BAHUS TAKUX CEH-
COpPOB B ammaparype, BbIIIyCKaeMoil gaHHoi ¢up-
MOIi, TOKA3bIBAET, YTO OHM YJOOHBI TIPU MOHTAKE
U JIOCTaTOYHO HAJIe)KHBI B 9KCILIyaTaIIH.

WckmounTenbHo Masast Macca TePMOPE3UCTOPOB
Ha HOJUUMU/HOU OCHOBE JI€JIAeT UX MEPCIIEKTUB-
HBIMM [IPU MPOBE/IEHUN KOCMHYECKUX HUCCJe0Ba-
HUH, a TaKKe B CJIy4asiX Korja HeoOX0/IMMO CBECTH
K MUHUMYMY BJIUSTHWE CAMUX CEHCOPOB Ha TeMIIe-
paTypy HM3MepsieMoil cpe/lbl WM Ha TOTJIONECHHUE
UMH KaKUX-JU60 U3JTyYeHUI UM YacTHIl, HAlpH-
Mep HPH sIIEPHBIX UCCJIEI0OBAHUSX.
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The article proposes the manufacturing technology
for flexible thermoresistors on polyimide film and
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HineB 1. A, Kopa B. [I., I'purop'eBa H. M., I'py-
usacbka B. I1. TexHoI0TisI BUTOTOBJIEHHSI THYYKUX Tep-
MOPEe3HCTOPiB HA MOJIiMHAHIN OCHOBI.

Knwouosi cnoea: eumipiosanns memnepamypu, mep-
MOpe3UCmopu, 4ymauei ejemenmu, Hikeaeea ¢hoved,
noniMuOHa niieKd.

Po3po61eHO TEXHOJIOTiI0 BUTOTOBJIEHHSI THYYKHX Tep-
MOPE3UCTOPiB Ha MOJiiMUHIE OCHOBI Ta PO3IJISIHYTO
iX mepeBarn B MOPIBHAHHI 3 iHIINMA CEHCOPAMU TeMIIE-
parypu. Taxi Tepmopesuctopu 3a6e31euyioTh HaliHHUI
TEIJIOBUI KOHTAKT 3 KOHTPOJbOBAHUM O0'€KTOM CKJIA[I-

Hoi cpopmu. Kpim Toro, Bonu masoinepiiiiai, HamiiHi,
MPOCTi Yy BUTOTOBJIEHH].

analyzes their advantages in relation to other
temperature sensors. Such heating elements provide
good thermal contact with the controlled object of
complex shape. In addition, they are quick-response,
reliable and easy to manufacture.

bBoarapig, m. Crapa 3aropa, «Minkorponik-JIT/I»;
Yxkpaina, m. Knis, [AII «H/I mikponpunaaisy», HTK

«IMK» HAHY.
HOBBIE KHUTH
4 N

Mutarun A. 10., Pewenko B. C. Poronpuemuukn YP-guana3oHa Ha npu-
poAHBbIX anmMa3ax (Ha aHrJauickom s3bike).— Opecca: Toaurexnepuonu-
Ka, 2013.— 128 c. T

iy
B mMoHorpadguu npeacraBiaeHbl pe3yabTaThl UcCAea0BaHUN ¢o-
TONPUEMHUKOB Ha OCHOBE MPHUPOJAHbIX ajJMa30B, B YACTHOCTHU
KOHCTPYKL WU, TEXHOJOTMU U3TOTOBJEHUS U Pe3YJabTaThbl T€CTHU-
pPOBaHHUS IKCNEPUMEHTANbHBIX MOJEeJd€eld OTHO- © MHOT03J1eMeHT-
HbIX Y®-doronpuemuukoB. [lokazaHa npuHUMNUaJbHAS BO3-
MOXKHOCTb CO3J]aHHMsl HA OCHOBE ajMa3a BbICOKOYYBCTBUTEJb-
HbIX 3J€MEHTOB MaTpulbl. B KHHre Tak»ke npeacTaBjaeHbl pas3-
paboTKM ABYXKaHaJbHbIX ajJMa3HbIX (GOTONPUEMHHUKOB, Pabo-
TaloUMUX B yJAbTpadnoseToBoM U MHPPAKPACHOM JMana3oHax.

HOBBIE KHUTU

LY PHOTODETECTORS
BAIED

OHHATURAL BFIAMOHND
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Edpumenko A. A. TpoekTHpoBaHHe MeXOJOUYHbIX 3JEKTPHYECKHX COeAHHe-
HHH 3JIEKTPOHHBIX CpPeACTB B 6a30BbIX HeCyLIHX KOHCTpykKuusix.— Opnecca:
Monauntexnepuoauka, 2013.— 280 c.

B moHorpaduu paccMaTpuBaroTcsi BONPOChI MPOEKTHPOBAHUST MEXKOIOUHBIX JIEKTPH-
YeCKMX COeJMHEHMH B 3JIEKTPOHHOH ammapatype, co31aBaeMOl C UCMOJb30BaHUEM
0a3oBbix Hecywux KoHcTpykuuid (BHK). [puBoauTcs Kaaccudpukaumus u xapakrepu-
CTHKa COBPEMEHHbIX THMOB 3jeKTpuueckux coeauHeHnd u BHK, dopmanunsosansl
3aj]a4M MX NPOeKTUpPOBaHUA. BoJjblloe BHUMaHHE yJ1eJ€HO METoJaM M CPeACTBaM
NPOEKTUPOBAHUSI MEXKOJIOUHBIX 31eKTpUUecKux coeauHeHnn 1 BHK, a Takxe Bonpo-
cam co3laHus MojJeJel U aJropuTMoB NpoekTHpoBaHus. OTAeJbHO PACCMOTPEHBI Me-
TO/bI MPOEKTUPOBAHUS IJEKTPOMOHTAXKA C HCMOJb30BAHMEM HEMASIHBIX KOHTAKTHBIX
COeMHEeHUH.

Monorpadus npeaHasHaueHa A5 pa3paboTYNKOB JEKTPOHHBIX cpeacTB. Bmecrte ¢
TEM, OHA MOXKET ObITh MOJE€3HA CTYJEHTAM M aclMpaHTaM COOTBETCTBYIOUIUX CHELHU-
aJIbHOCTEHM.
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