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BJIVAHWE TOJINIMHDBI 11 TEMITEPATYPbI IIJIEHOK
OTAJIOIMAHMNHA MEAMN HA NX CBOUCTBA

Hcenedosanus nokasajiu, 4mo niaeHxKu qudflOLgUdHUHd Meau, obaadas COBOKYNHOCMDBIO YHUKAJIOHBLY
CBOZZCT)’I@, MOZYm YCneuwHo NPUMERAMbC 6 Kauecmee 2a304y6CmMeUmelbHolx noprtmm? pPe3UCTMUBHDLY
cmpyrmyp. Tozuquna NnJleHKU, 6 omaudue om memnepamypol, He A6J11emcs onpeae/lmozqum CbCZKWIOpOM
ons NOJAYUEHUS BbICOKOIL UyYyeCcmeumeyslbHocmu. Omnocumenvio Hu3Kdas pa6ouaﬂ memnepamypa maxKux
CMPYKMYp no360/1em SKCNAYdAmuposdnnv zasoaemeumopbt 6 IKOHOMUUHOM pPerKume.

Kouesvle cnoea: 2asouyscmeumesviolii 31eMenm, pe3ucmusHas Cmpyxmypd, Hanvlienue nieHox,
demexmupyiouue XapaKxmepucmuxy hmaroyuanund meou.

CrtpyKTypbl, ClIOCOGHBIE U3MEHEHSITH CBOIO MTPO-
BOJIUMOCTD 110/1 JIefiCTBUEM BHEITHUX (PAKTOPOB MIK-
POKO TIPUMEHSIIOTCS B KAayecTBE 4YBCTBUTEJIbHBIX
snementoB (UJ) razoeTekTopoB. ITO B OCHOBHOM
MeTaJJIOKCU/IHBIE TOJYTPOBOAHNKN. Hapsamy c
HUME GOJIBIIION MHTEPeC TpecTaBstior YD Ha oc-
HOBE TPOBOJSNINX TOJUMEPOB, UCIOJIb3yeMble B
KadyecTBe CEHCOPOB MPOBOAUMOCTH. Takue MaTepu-
aJibl, KaK IOJUITMPOJII, MOJUUMU/bI, (Tasonua-
HUHBI, OTHOCUTEJIBHO CEJEKTUBHDBI, PAaGOTAIOT IIPH
6oJiee HU3KUX 110 CPABHEHUIO C METAJIIIOKCH/IHBIMHE
MOJTyTTPOBOTHUKAMI TeMIlepaTypax. Yaiie Bcero B
kauectBe UD ¢ MOTMMEPHBIMY TTOKPBITUSIMU Pac-
CMaTPUBAIOTCS PE3UCTUBHbBIE AJIEMEHTBI C PTAJIOIU-
aHuHOBbIMM TieHKamu. [lpemesn o6Hapy:keHust y
TaKNX 3JIEMEHTOB MOJKET JIOCTUTATh joJieil ppt [1].

DTanonnannibl M YIIOMITHAIOTCS B JUTEpa-
Type Kak HanboJjiee MepCrieKTUBHbIE U HHTEPECHDIE
MaTepUaJIbl JIJIs UCIIOJIb30BAHUS B Fa304yBCTBUTEIb-
HBIX 3JIEMEHTaX. JTO OOBACHAETCS X BBICOKOU XEMO-
U TEPMOCTOMKOCTHIO, OTHOCUTEJIBHOI JIOCTYITHOCTBIO,
9JIEKTPOHHBIM TUTIOM TTPOBOAMMOCTH, HU3KOW pa-
6oueil TemMiepaTypoii.

JnekTpodusnvIecKkre U WHIUKANMOHHBIE CBOM-
cTBa (PTAJONUAHUHOB M€/, KaK U JIPYTUX TOJIU-
MEPHBIX MATEPUAJIOB, CUJIBHO 3aBUCST OT YCJOBHUII
U PEKMMOB WX IOJY4YEHUS, TepMOOOpPabOTKH, pe-
JKUMOB M3MEPEHNST M MHOTUX JAPYTUX (PaKTOPOB.

B macrosmieit paGote U3y4anoch BIHMSHIE TEM-
[epaTypbl U TOJIUHBI TJIEHOK (DTAJIOIUAHNHA MEH
(rerpa-3-okrazenuacynbdomons dragonuaHuHa
Me/Ii) Ha cBoiicTBa UD Ha UX OCHOBe.

s cozpanus pe3aucTuBHbIX U mpumeHsiach
MUKPO3JeKTpOHHas TexHojorns. Ha mosmupoBan-
HOW € /IBYX CTOPOH WM30JUPYIONIEH TOTOXKKE U3
candupa MeToZOM ABYXCTOpOoHHEH (oTommuTorpa-
¢um ¢ oxHON CTOPOHBI (POPMUPOBAJICS PEIUCTHB-
HBIII HarpeBarteJib, KOTOPBI OJHOBPEMEHHO BbITTIOJI-

HAJI U POJIb aTYMKa TeMIEepaTyphl, a ¢ APYron —
BCTPEYHO-IIThIPEBOI rpebenyarsiii pesucrop. Paccro-
STHUE MEXY TOKOBEAYIINMU JOPOKKaMu — 20 MKM.
[l MeTamm3anum BCTPEYHO-BKITIOYEHHBIX Tpe6err-
KOB W HarpeBaTessT MCIOJb30BAJU HUKEIb C TMOJ-
cJoeM BaHaausd. TOMMIHA CJI0SI MEeTaIIn3alul —
0,4—0,5 MKM.

Ha rpebetiiku METOZI0M BaKyyMHOTO TepMUYe-
CKOT'O HAIbLJICHWS] HAHOCHUJIH TIJIEHKU (PTasonuanu-
Ha Meau. /Ly KOHTPOJS WX TOJIIWMHBI B KaMepy
MTOMeIaTi KBaplieBble MUKPOBeChI. Ilenka Hano-
CUJIach OJTHOBPEMEHHO HA 00pasel] W Ha TJIACTUHY
KBapIIEBOTO Pe30HaTopa BecoB. TOJIIHA TJIEHOK
BapbupoBaiach B auamnazone 0,08 —0,8 MxMm.

B xo/1e npesBapuTeIbHBIX SKCIIEPUMEHTOB ObLIN
BBIGPAHBI OTITUMAJIBHBIE PEKUMbI TTOJYUeHUsT T1JIe-
HOK (TeMItepaTypa MOMJIOKKH, TeMIepaTypa ucla-
pHTENs, CTeNneHb BakyyMa) ¢ Ham0oJee BBICOKOI
BOCITPOU3BOJIMMOCTBIO UX XapPaKTePUCTUK.
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Puc. 1. 3aBucuMocTb CONMPOTUBIIEHNS IJIEHOK (PTAJIOINA-
HUHA MeJIW OT WX TOJIIMHBI IIPU PA3HOil TeMIieparype
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WNccnemoBanns a/ieKTPIYECKUX TTApaMeTPOB T1JIe-
HOK TpoBojuau npu Hanpsskenuun U mernee 10 B,
nockosbky npu U>10 B mabmionajicsi cUIbHbBII
BpeMeHHoIt fipefi comnpoTuBaeHus R.

[Tory4yennble sKCIIEpUMEHTATIHHBIE PE3YIbTATHI
MOKA3aJIH, Y4TO 3aBUCHUMOCTb R OT TOJIIMHBI 06pas-
1a HOCUT HeJuHelinbiil xapakrep (puc. 1). Bouio
TaKkke yCTaHOBJEHO, UTO BpeMeHHOU Apetid compo-
TUBJIEHUST HAOJIO/IAETCS U TPU HANPSDKEHUSIX Me-
Hee 10 B, npuuem BesmuumHa apeiida 3aBUCUT OT
TEMITEPATYPHI.

Ha puc. 2 npuBesieHbl TeMIepaTypHble 3aBUCH-
MOCTH BPEMEHHOTO [ipeiicha COMpOTUBICHUS TJICHOK
Pa3JMYHON TOJIIUHBI, W3MepeHHble npu U=5 B
(ROT, R, — comnpoTuBJieHne MJEHKU TIPU TeMIie-
parype YT, COOTBETCTBEHHO, CPa3y T0CJe ee YCTAaHOB-
nennst i yepes 10 mun; (R;—R;) /Ry, — Bpeme-
HOW apeiid comnporusiaenus npu temrmeparype T).
Kak BumHO 13 pUCYHKA, C YMEHBITEHUEM TOJIUHDI
IJIeHKK BesmmunHa Jpeiida yBemuuuBaercs. [Ipak-
TUYECKM BO BCEM MCCJIEJIOBAHHOM TEMIIEPATYPHOM
J[uamas3one apeiid ToJOXWUTENEH, T. €. RT>ROT
(conporussienne co BpemeneM pacrer). OpHAKO
¢ poctoM T gpeiid yMeHbIaeTcss, W IpH ompesie-
JIEHHOH TeMIlepaType ero 3HaK MeHseTCs Ha MPOTH-
BOIIOJIOJKHBIN, T. €. jgajee RT<ROT (conpomBﬂe—
HUe yMeHbInaercs). Temreparypa, NpH KOTOPOIi
MIPOUCXO/IUT MHBEPCUS 3HAKA Jpeiidha, MeHbIIe JIJIs
6oJiee TOJICTBIX TIeHOK. Crefyer oTMETHTb Kaue-
CTBEHHOE M3MEHEHUE COMPOTUBJICHUS TJICHKH TOJI-
ol 0,08 MKM, KOTOpoe HAGJIIOAAETCS IPU TEM-
nepatype Bbirre 220°C. [To Bcei BepoATHOCTH, OHO
CBSI3aHO C Pa3pblBaMu IJIEHKU Ha pesibedaX CTPYK-
TYPbI, T. K. Pa3HUIlA MEX/y TOJIUHOW CJIOsS Me-
TAJIIM3AIUN U TOJIITHON HCCaelyeMoil TIIeHKH
JTOCTAaTOYHO BEJIMKA.

AHAJIOTMYHDIE PE3YJIHTATHI ObLIN TOTYYEHbI 1 JIJIsT
ieHoK ranonuanuna Kpemuus B [2].

N3 TemiiepaTypHbIX 3aBUCUMOCTEl OBLIO OIpe/ie-
JIEHO 3HAYEHME SHEPTUH aKTUBAIUU TTPOBOIUMOCTH.
g mnenok tommuuol nopsizika 0,08 MKM, ocak-
JIEHHBIX B aTMocdepe ¢ MTOBBIIIEHHBIM CO/IEPIKaHIEM
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Puc. 2. TemneparypHas 3aBUCHMOCTD Jipeiida compo-
THBJECHHA ILICHOK Pa3HOil Tomuubl (B MKM)

KHUCJIOPO/Ia, SHEPTHUST aKTUBAIUH TTPOBOJNMOCTH CO-
crasysia 1,2—1,4 3B. [l 6oJiee TOICTHIX MJIEHOK,
OCasKJIeHHbIX B BakyyMme 3-107° MM pT. cT., 3Haue-
HUST sHeprum akTuBanuu coctapisaun 0,8 —1,0 aB
1 BO3PACTAJH MTOCJI€ BBICOKOTEMIIEPATY PHOI TEPMO-
06pabOTKH.

J1151 «CBEKETPUTOTOBIEHHBIX > 00PA3IIOB Pe3c-
TUBHBIX CTPYKTYDP XapakTepHa BBICOKAsl Y4yBCTBU-
TeJbHOCTD K okemam asorta (NO ). Tlocae cusrus
BO3/IENICTBUSA Ta3a Ja)ke Ipu KOMHATHON TeMIlepa-
Type COTIPOTHBJICHIE MEHEe YeM 32 MUHYTY BOCCTa-
HaBsBaetcst Ha 80% OT UCXO/HOTO 3HAYEHUST, JIJIsT
IOJTHOM JKe J1ecOPOIK HeOOXOIMMO YBEJIHIUTD TEM-
nepatypy. OgHaKko moce TepMoo6PAGOTKI TTPU TeM-
neparype 180°C HaunHAIOT TPOUCXONTH Ka4eCTBEH-
HbIe U3MEHEHWS CBOUCTB TIJIEHOK: YMEHbBIITAETCS 1y B-
CTBUTEJIBHOCTD, YBEJUYMBAETCSI COIPOTUBJIEHUE, a
BpeMs ero BoccTaHoB/ieHus pacter (cM. puc. 3, rae
IO — TOK JI0 BO3/ieiicTBUS Ta3a, I — TOK IPU BO3-
neiicrein NO ). Tepmoo6pa6orka mpu 230°C Tax-
’Ke He TIPUBO/UT K YMEHDBIIECHUIO BPEMEHU BOCCTa-
HOBJIEHUST, HO TIPU ATOM elife OOJIbITIe YBeJINYnBaeT-
csl COTPOTHBRJIEHE 06pasIia.

Cunemyer orMeTuthb, uTo corsacho [3], npu tep-
Moo6pabotke paxke gm0 100°C B pesyibrate CTPyK-
TYPHBIX U3MeHeHUI HaOTIO/IAI0TCS U3BMEHEHNUST CBOICTB
MJICHKN (DTajouannHa MeJIu — YyBeJU4YeHue Bpe-
MEHU OTKJIMKA, YMEHbIIEHNEe COITPOTUBIEHUS 1 4y B-
creutesbioctd K NO,. Bimanne remnepatypsr Ha
CBOICTBA TJIEHOK (PTATOIMaHNHA MeIN PacCMaTpu-
Basiocb U B [4]: npu rtemmeparypax Bbirie 200°C
HAGMIOATICS TIepexo/] Marepuaia u3 o-haspl B B-
(hazy, coOTBETCTBEHHO N3MEHSINICD W CBOICTBA T1JIeH-
KU YBEJUYHUBAJCS Pa3Mep 3€pHa, yBEJIMYNBa-
JIOCh COTIPOTHBJICHWE, yMeHbINaJcs Apeiid mapa-
mMeTpoB. B [5] nabmioganuch usMenenusi CBONCTB
TaKuX IJIEHOK IIpU Temueparype Bbiiie 225°C:
YXY/IIIATach 4yBCTBUTEIBHOCTD, HO YMEHbBIIAJIOCH
BpeMsI BOCCTAHOBJICHUS TIOCJIE BO3/IEHCTBUS OKCHU-
JoB azota. B [6] 6bL10 ycTanoBsieHo, 4TO MpHU TEM-
mepaTtype, Kak W B HameM cJaydae, Bbime 180°C
[IPOMCXO/UJIM KaueCTBEHHbIE MU3MEHEHUSI CBOICTB
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Puc. 3. Jlunamuxka mpoueccos agcopOuun (1) u gecop6-
wnn (2) NO, 110 repmooGpaGorku (@) 1 mocJie TepMo-
o6pa6orku menku pu 180°C (6)
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Puc. 4. CrpykrypHhas dopmyJia TeTpa-3-OKTa/IeIiicyabdo-
mMou1 (pranoimanuia Mequn M—Cu, R1=SO,~NH-C,;H,

TJIEHKN (pTasonnannia Melu — W3MEHSAINCh (o-
TOMPOBO/IUMOCTD W SHEPTHS aKTUBAIUY TIPOBO/IU-
MOCTH.

B mporiecce mcceseioBanmii ¢ TOMOIIBIO KBapIie-
BbIX MUKDPOBECOB 110 M3MEHEHUIO PE30HAHCHOI Jac-
TOTBI TIJTACTUHBI OblTa 3aDUKCUPOBAHA TEMIIEpPaTy-
pa, TIPU KOTOPOH HAYMHAIO TTPOUCXOJNTH M3MEHe-
HUe Macchl MJIeHKH (PTajoIMannHa MeIu Ha T1iac-
THHE. JTa TeMIepaTypa okaszasnach nopsiaka 175°C.
[TockombKy ¢ mosmgopMuI3MoOM Marepuaia 3To He
cgzano (1Ipy Takoii Temneparype rajoluaHuH He
UCHapsercst), MOKHO MPE/IION0KHTD, YTO TPOUCXO-
JIIT yXOJ cJab0 CBSI3aHHOM ¢ KApKAaCOM CTPYKTYp-
HOUl (hopMyJibl cyibhoMOrIbHOI rpyTibl (puc. 4),
MO3TOMY U M3MEHSIOTCS CBOWCTBA IieHKU. [lo-Bu-
JUMOMY, YIMEHHO C 3TOH TPYIION CBA3aHbI HU3KOE
CONPOTHUBJICHUE W BBICOKAST YYBCTBUTEIBHOCTD K OK-
cUjlaM asoTa, a ee yXOj NPHUBOMUT K HM3MEHEHWIO
MPOBOJIUMOCTH, YXY/IIIEHUIO YYBCTBUTEJIHHOCTH U
JIDYTUM KAaueCTBEHHBIM M3MEHEHUSIM ILIeHKU. Tak,
JUIST TeTpa-TepT-OyTHI-(hTalolMannHa Men MoCTe
YXO0/Ia COOTBETCTBYIONUX MepU(epUiTHbIX TPYIIIT UyB-
CTBUTEJbHOCTh CTAHOBUTCS MPAKTUYECKU HA TOPSI-
JIOK MEHbIIIE, a COMPOTUBJIEHUE TIJICHKN MPU HEU3-
MeHHOH TOJIIMHE — B HECKOJBKO pa3 GoJIbIIe.

B mporiecce HambLIeHUS TJIEHOK ObLIH OTIPOGO-
BaHbI /IBa pekuMa. B 1epBoM ciyyae HarblIeHHUE
MaTeprasa Ha MOAJOXKKY MPOBOINJIOCH TTPAKTHYe-
cku cpady. Bo Bropom cuayuae pep:karesb ¢ TOJI-
JIOKKOH cHauaJia ObLJ 3aKPBIT 3aCJA0HKOM, a ucra-
puTesb ¢ PTATOIMMAHTHOM B TeUeHUE HECKOIbKIX
MUUYT I[POrPEBAJICS TIPU BBICOKOI TeMIepaType
(350°C). Ilo ucreuyeHUn HEKOTOPOrO BPEMEHU 3a-
CJIOHKY OTKPBIBAJIW, W TPOW3BOWIN HaIblJICHUE
drajsonuannna Ha MOMJIOKKY. B oboux ciyuasx
TeMITepaTypa MojJI0XKKa Gblja KOMHATHOI.

[Inenku, mosy4eHHbIEe B TIEPBOM cJydae, ObLIN
6oJiee YYBCTBUTEJIbHBI K OKCU/AM a30Ta U UMEJH
MeHbIIIee COITPOTUBJIEHNE, YEM BO BTOPOM. IDTO IO/
TBEPIKIACT MPEANON0KEHIE, YTO UMEHHO CYIb(pO-
MOWJILHOM TPYIITIO 06yCJIOBJICHA BBICOKAS YyBCTBHU-
TEJTBHOCTb W HU3KOE COMPOTUBJIEHUE: TIPU TaKOM
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Puc. 5. 3aBuCUMOCTb Ta304yBCTBUTENbHOCTU TLIEHKH
tommuuoi 0,08 MKM OT TeMTepaTypbl MPU KOHIIEHTPA-
mu NO, 3 ppm

HATbLIEHUN (DTAJOIHAHNH, HE YCTIEeBAs PA3JIOKNTh-
cs, BMecTe ¢ nepudepuitHoi IpyImoi ocakaaeTcs
Ha ToJIOXKKY. [Ipu BTOpOM crocoGe HaIbLIeHUs
[P BBICOKOI TeMIIepaType aTa TPyTiia HCHapsieT-
cs1, W Ha TOJJIOKKY Tonagaer hTaJonnanuH Mean
6e3 mepuepuitHbIX TPYIII.

UyBCTBUTENHLHOCTH 00PA3IOB K OKCUAM a30Ta ¢
POCTOM TeMIIEPaTyPbl PE3KO YMEHbIIAeTCsI. ITO BUJI-
HO Ha pHUC. J. J[JsI TIEHOK, TIPOIIEANTHX TEPMO0O-
pa6otky 1pu temnepatype He Bbie 160 —170°C B
TeyeHre HECKOJbKUX YacOB, XapaKTepHA BBICOKAs
YYBCTBUTEJBHOCTh K OKCUJAM a30Ta MPH MPAKTH-
YeCKW OTCYTCTBYIONIEM OTKJMKe Ha JIPYTUE Tas3bl.
Tepmoo6paboTka nHeobxouMa JJsi peoTBpalie-
HUS M3MEHEHUs CBOICTB TLIEHKH B MpoIecce pabo-
ThI, KOT/IA TIOBBIMIAIOT TEMIIEPATYPY JAJsS YCKOpe-
HUS J1eCOPOITNN.

Jltst tenok tosmHon 0,08 MKM, ocask/IeHHBIX
B arMocepe ¢ TOBBIIIEHHBIM CO/IEPKAHUEM KUCJIO-
po/la, YCTaHOBJEHA CHOCOOGHOCTb OOHAPY KUBATDH
OKHUJIBI a30Ta Ha ypOBHe MeHee 1 ppm.

WccmenoBanus mOKa3aam, YToO ra304qyBCTBUTEb-
HOCTbH MaJIO 3aBUCUT OT TOJIIUHBI MJEHKU U 49TO C
yBeJTMYEHUEM TOJIUHBI HECKOJIBKO YBEJTUIHBAETCS
BpeMs JIecOpOIIHN TTOCTIe BO3/IEHCTBUS OKCHUIOB a30-
Ta, OJAHAKO IIPH ITOM YJIYUIIAIOTCS CTAOUIBHOCTD U
BOCITPOU3BOIUMOCTD TTAPAMETPOB.

*kk

WccnepoBanns TeTpa-3-0KTa/eIIICy Tb(OMONIT
dranonuania Mein MOKA3aJiu, 4yTo 3TOT MaTepHall,
006/1a/1ast COBOKYITHOCTBIO YHUKAJIbHBIX CBOUCTB —
HU3KUM COIIPOTUBJIEHUEM, BBICOKON UyBCTBUTEJb-
HOCTBIO 1 CEJIEKTUBHOCTBIO K OKCHIAM a30Ta, MO-
JKeT YCIIeITHO NMPUMEHATBbCS B KauecTBe Ta304yB-
CTBUTEJBHBIX TIOKPBITUH PE3UCTUBHBIX CTPYKTYP.

Tommuua TJIeHKW, B OTJWYUE OT TeMIeEpary-
pbl, HE SBJISETCS ONPEAeSonuM (PakTopoM s
MOJTyYeHNs BBICOKOW UYYBCTBUTEIHHOCTH K OKCH-
JlaM a30Ta, OJIHAKO JIJISl TOJyYeHUus] CTAOUIbHBIX U
BOCIIPU3BONMBIX PE3yJIbTATOB, OTHOCUTEJBHO Ma-
JIOTO BpeMeHU jecopOInu, yao6CcTBa TEXHOJIOTHU-
yeckux mpoieccos (Bo nzbexkanue paspbiBOB ILIEH-
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KM Ha TPAaHMYHBIX yYacTKaX) OHa J0JIKHA COCTaB-
aatb ot 0,5 go 0,7 MKM.

Temreparypa sKcIIyataluu pe3ucTUBHBIX dJie-
MEHTOB Ha OCHOBE PACCMOTPEHHBIX IJIEHOK He J10JI-
skHa ObITh BbIe 170°C — 49ToOBI HE MPOUCXOMIILT
yXxoJ1 nepudepuitHoil Tpymibl, 06ycaaBInBaONIEi
HU3KOE COMPOTUBJIEHNE W BBICOKYIO T'a304yBCTBU-
TEJbHOCTD, HO He Hike 60°C — 4TOObI HCKJIIOUUTD
BJIMSIHUE BJIATU HA YyBCTBUTEbHBIN ajieMeHT. Takoii
HU3KWIT nana3zon paboyux rtemmneparyp drasuoiu-
aHWHA Me/lM, B OTJWYUE OT JPYTUX (PTajaoruaHu-
HOB, JIeJIaeT UCIIOJIb30BAHUE YyBCTBUTEIbHbBIX dJIe-
MEHTOB Ha OCHOBE 3TOTO MaTepuJa B Ta30/eTEKTO-
Pax 9KOHOMHUYHBIM C TOYKH 3PEHUs] SHEPTOIOTPeD-
JIEHUA.

CpaBHeHue MOJYYEeHHBIX Pe3yJbTaTOB € OMy6-
JINKOBAHHBIMU JJAHHBIMHU 110 (PTAJOIMAHUHAM MEIH
YKa3bIBaeT Ha TO, YTO B KAXK/IOM KOHKPETHOM CJIy-
yae U JIJIS KaKJ0ro Tra rrajolmania HeoOXo-
JIUMO TIOZI0UPATH CBOU ONITUMAJIbHBIN PEKUM TTOJTY-
YeHUsl TJIEHOK W KOHKPETHbIE YCJIOBUS PabOThl B
COCTaBe UyBCTBUTEJBHOTO 2JIEMEHTA.
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The research has shown that copper phthalocyanine
films, having a set of unique properties, can be
successfully used as gas-sensitive coating of resistive
structures. The thickness of the film, in contrast to its
temperature, is not the determining factor for high
sensitivity. Low operating temperature of structures
with copper phthalocyanine films allows to exploit
them in economy mode.
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Azicea X. C. BILMB TOBIUHY ILIiBOK (prasionianiny
Mi/li Ta TEeMIepaTypH Ha iX BJIACTHBOCTI.

KiouoBi c06a: 2a3ouymausuil eiemenm, pe3ucmue-
HA CMPYKMypd, HANUIOEAHH NILBOK, 0eMeKmyed b i
xapaxmepucmuxu ¢pmanouianiny mioi.

JlocutipkeHHs mokasam, 1o TTBKE (DTaTomniaHiny Mifi,
BOJIO/IIIOYM CYKYIIHICTIO YHiKaJbHUX BJIaCTUBOCTEM,
MOXKYTb 3 YCIIiXOM 3aCTOCOBYBATHUCA AK Ta304yT/IUBi
TTOKPUTTS PE3NCTUBHUX CTPYKTYpP. TOBIIMHA IJIiBKH,
Ha BiZIMiHy BiJ{ TeMIleparypu, He € BU3HAYAJIbHUM YNH-
HUKOM JIJTs1 OTPUMaHHST BUCOKOT Uy TJIMBOCTI. BiHOCHO
HU3bKa po6O0UYA TEMIIEPATYPA TAKUX CTPYKTY J03BOJISIE
EKCILIyaTyBaTH Ta30/lcTeKTOPU Y €KOHOMIYHOMY PEKUMI.

AszepoOaiijizkan, M. bBaky, Hamionasnbhne aepoxkocmiune

areHTCTBO.
HOBBIE KHUT'U

/Aﬁx.nep 10., Aiixaep I'. U. Jlazepbi.
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[TepeBoa HOBOro (cenbmoro) uamaanus 6a3oBoro yueOGHHKA H3/1aTeJNbCTBA
«IlImpuHrep» MO OCHOBaM J1a3epHOU ONMTHKU COIEPKUT HOBEHIIHe CBeJe-
HHsT O BbICOKOMOIIIHBIX JHOIHBIX U TBEePJIOTEIbHBIX Ja3epax AJs yaAbTpa-
(h1oaeTOBOr0, BUAUMOro 1 MH(pPaKpaCHOTO U3aydeHui. PaccMoTpeHbl Bo-
JIOKOHHBI€ JT1a3€pPhbl, YJABTPAKOPOTKHE CBETOBbIC UMITYJ/JbChbl, PEHTI€HOBCKHUE
JYyud M CBETOBbleé MMIYJbChl OT J1a3epPOB Ha CBOOOJHBIX 3JEKTPOHAX, a
TaK:Ke MX MPUMeHeHHe B MeIUIUHCKON NuarHocTHKe U 6uodoToHHKe. B KHUre 3aTparu-
BAIOTCs CJIEeNYIONIHEe BOMPOCHL: (DYHKIIMH, TUIbl U CBOWCTBA J1a3€PHOTO U3JIYyUeHHSs], THIIbI
JIa3epoB, OMTHYECKHE KOMIOHEHTHl W yIpaBjeHHe Ja3epHbIM H3JydeHHeM, MpUMeHeHue
JIa3epOB B TEXHOJOTHH 00pabOTKH MaTepHaJ/oB, MeIHIIMHE, U3MEpPEeHHsX U mepenayde qaH-
HbIX. HpOCTOTa W JOCTYNMHOCTb HU3J0KEHHUs Je/aeT KHUTY TPeKpacCHbIM nocobuem He
\TOJIbKO JJIs1 CMeIMAJUCTOB, HO U JUJIsl CTYJE€HTOB U MpernojaBateaeil npoQHuabHbIX BySOB./

\

”CHOJ]HCHPIC, ynpaBJieHUE, NTPUMEHEHHUE.—

TexHoIOrNS 1 KOHCTPYUPOBaHUE B 3/1eKTPOHHOIT anmaparype, 2012, Ne 3
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