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METO/ 3AIIUTBI IIOBEPXHOCTH
PACIITABJIEHHOI'O ITPUIIOA OT OKUCJIEHM A

Paszpabomanul cmecu ons 3awumol nogepx-

HOCMU PACNIA6a Npunosi Om OKUCIEHUs. HA

OCHOBe 2IUYepuHd, MO4e8UHbl, NOPOUIKOS

;)bkcudoe, Kapouoos (A1203, Ti0,, SiC), epa-
uma.

B nporiecce au3koTemMnepaTypHO TAaKA 2IIEMEHTOB
PaIodICKTPOHHON anmapaTypsl, 0COOCHHO MPH Maiike
IUIaT MMeYaTHOI'O MOHTAaXa U NPU JTY)KEHUU 4€PE3 3alUT-
HBIH CJI0H B CTallMOHAPHBIX BAHHAX, 3HAYUTEIBHYIO aK-
TYaJbHOCTB IPUOOPETAIOT CMECH [UTS 3aLUTHI KHIKOTO
TIPUTIOS OT OKUCIICHNSI.

[Tpu sKcruTyaTaryy paciiaBa IMPHIOS Ha €To MOBEPX-
HOCTH 00pasyeTcs IUIEHKA TYTOIUIaBKUX OKCHJOB Me-
TaJUIOB, BXOMAIINX B COCTAB MpUIOs. TONIIMHA MIICHKA
pacTeT ¢ yBEIIMUCHUEM TEMITEPATyPhI K BPEMEHH UCIIONb-
30BaHUS paciiiaBa. YKa3zaHHas IUICHKA YXyANIaeT peo-
JIOTUYECKUE XapaKTEPUCTUKH IPHITOS (PACTEKaeMOCTh 1
CMa4MBAIOIIYI0 CIIOCOOHOCTH), HAJMIIAECT HA TOBEPXHO-
CTH MAsTHBIX y3JI0B, 00pa3ys NepeMbIYKU MEXKTy TOKOBE-
JOYIIUMH HETsMy. DTo TpeOyeT MepHoINYecKoro yaae-
HUSI OKHACJICHHOTO TIPHITOSI C IIOBEPXHOCTH, YTO TPUBO-
IIUT K OOJTBIIOMY €TO pacxomy. B cBsi3u ¢ 3TuM Bo3HHUKa-
€T HEOOXOMMOCTD 3aIUTHI IOBEPXHOCTH PACILIABICH-
HOT'O IPUIIOS OT OKUCIICHUSL.

Lenbro manHO# pabOTEHI SBISIETCS pa3padoTKa METO-
JIOB 3aIIUTHI 3epKaja IPUIIOS B IIPOIECCE HU3KOTEMITE-
paTypHOIl MaliKu 1 TyKEHUSI B CTAIIHOHAPHBIX BAHHAX.

[Ipoananmm3upyeM n3BECTHBIC METOMEI.

B MIPOMBIIIJIEHHOM MPOU3BOACTBE M3-3a HHTCHCUB-
HOT'O OKUCJICHHMS paCIlJIaBJICHHOT'O IIPUIIOS BBIHYKIACHHO
UCIIONTB3YIOT BBICOKOAKTHBHBIC (DIIFOCHI HA OCHOBE XJIO-
puctbix coenuHenui [1, c. 134]. OgHako OHU BbI3bIBA-
10T KOPPO3HUIO M HETIPUEMIIEMBI JJISI TAHKH U3MISITHIA C BBI-
COKOM TUIOTHOCTBIO TIEYaTHOTO MOHTaxa. [Ipu ropsiaem
JTy’KEHUH MEIHOM MPOBOJIOKHU C AU (PY3MOHHBIM Oaph-
€pHBIM CJIOEM HUKEIISI HCTIONB3YIOT (DITI0C Ha OCHOBE XJIO-
PUIIOB LIMHKA U aMMOHMs. B pe3ynsrare B3aumoneiicTeus
AKTHUBHBIX COCTABIIIOMNX (TFOCA C KOMIOHEHTaMH IIPH-
0s1 K aTMOC(EpHOI KOppo3uu 100aBISETCS HHTCHCUB-
Hast XUMHYECKasi KOPPO3Ns, U3-3a 4ET0 MOBEPXHOCTH pac-
TUTaBa IIOKPHIBAETCSI MACCUBHBIM CIIOEM COJIEH, KOTOPEIE
MPAaKTHYECKH HE MMOIIAI0TCSI BOCCTAaHOBICHHIO. Bo3HN-
KaeT He0OXOMMOCTh TTEPHOINYECKOTO YIAJICHUS OKHC-
JICHHOTO IPUIOS ¢ MmoBepxHOCTU. Kpome Toro, Takue
(hITFOCHI CITOCOOCTBYIOT BHECCHHUIO B TIPUIION KOPPO3H-
OHHO-aKTHBHBIX COCIMHEHUH XJI0pa, KOTOPHIC IIPH KPHC-

TaJUTU3AIIH pacIiaBa CerperupyroTes Mo rpaHuIam 3e-
PEH, BbI3bIBas OXPYITUHBAHUE U MEK3EPEHHOE pa3pylle-
HUE CTPYKTYpHI [2].

HccnenoBanus moka3aim, 4To UCIIOIB30BaHUE (iro-
ca, coziepxkaiiero, Hanpumep, 10 200 r xnopunos (ZnCl,,
NH,Cl) na mutp, IpUBOIUT K TOMY, YTO Ha TOBEPXHOCTH
pacriiaBa MpUIos MOCTOSHHO HAXOAUTCS CIIOH XJIOpHUC-
TBIX coequHeHNH TomuHon 1—2 cm [ 1, ¢. 247]. Tlocme
9KCIUTYaTaI[lH BAaHHBI C 3-51 TUTPaMH PacIuIaBa IIPUIIOS C
TakuM (IIFOCOM 3a 24 yaca Ha ero MOBEPXHOCTH BBIJIE-
nsietes 1o 600 T xnopuaoB. Hannyre ux Ha moBepxHO-
CTH pacIuiaBa HEKEJIaTeNbHO, T. K. OCHOBHYIO POJIb IIPH
TOpsTYEM JTy’)KEHHHU TIPOBOJIOKH UTPAIOT IMEHHO MPHUTIO-
BEPXHOCTHBIE CJIOM Npunos. [lpuMeHeHne cMecH Kako-
ro-1100 cocTaBa JJisl BOCCTAHOBJICHHUS OKUCIIEHHOM MO~
BEPXHOCTH paciiiaBa BO3MOKHO JIUIIb IPU TIEPHO Y E-
CKOI OYHCTKE 3epKajia MPUTIOS OT OCTATKOB (ITIOCa.

CHI/I)KCHI/IC OKHUCJISIEMOCTH paciuiaBa Mpumosa 10CTu-
raetcs BBEJICHHEM B Hero rayutas u gocgopa [3, c. 79].
OnHako dTH 100aBKHU HE 00€CIIEUNBAIOT IIOJIHOM 3aIATHI
OT OKHUCIICHUS, T. K. UX JIeHCTBHE KpaTKkoBpeMeHHO. Kpo-
Me TOro, Kak MoKa3aJli UCCIIEIOBaHus, B IIpoLEcce pa-
0OTBI C pacIUIaBOM MPHUTIOS TPOUCXOIUT BBIACICHHE JI0-
0aBOK Ha MOBEPXHOCTH pacIliaBa, rJe coaepkanue goc-
(opa mocturaer uHOTHA 2%, YTO B AATBHEHIIIEM MOXKET
MIPETSITCTBOBATH MAlKe BCIIEJCTBUE TIOXON CMadrBae-
MOCTHU METAJUIOB IIPU MOBBLIIECHHOM COJCPIKAaHUN (1)00-
(hopa.

V3BecTHBI MOMBITKH MPEIOTBPAIICHUS OKHCICHHUS
MIPUIIOS C TIOMOIIBIO CO3/IaHUA HaJl TOBEPXHOCTHIO pac-
TuIaBa 0€30KHUCITUTENHHOM aTMOC(EPHI IPOTOYHOTO r'a3a
[4, c. 115].

B kauecTBe XUMHYECKUX METOJO0B 3allUThI IpEeaJIa-
TafoTCsl CMECH, COIEPIKAIINE PA3THIHBIC BHIBI BRICOKO-
TeMIieparypHbix macen [5—7]. Hanpumep, npenmnaraer-
Csl HCTIOIb30BATh CMECH, BKITOYAIOIITYO TINIABJICHBIN SH-
Tapb, XJOPUCTHIA METUIIEH, HOHOJ, 3aKAJIOYHOE Macio
[5]. OcHOBHBIM HETOCTATKOM TAKHX CMECEH SIBISCTCS
HEOOXOIMMOCTb OTMBIBKHY U3/IENTUI OPraHU4YeCKHUMH pa-
CTBOPUTEIISIMH.

Jnist 3amuThl pacIIaBICHHBIX MPHUITOEB OT OKHUCIIC-
HUS IPUMEHSFOTCS CMECH Ha OCHOBE MOJTUMETHUII(PSHUII-
CHJIOKCAHOBBIX JKHJIKOCTEH [8, 9], XO0Tss OONBITUHCTBO
KPEMHUHOPTraHNYECKUX COSTUHEHUI B3PHIBOOIIACHEI U
STOBUTBI U 9TO 3aTPYAHAET UX IPUMEeHeHue. Taxoke mpu-
MEHSIOT CHIIOKCAHOBbIE COEJIMHEHHUS B COYETAHUH C T10-
JMIMEpaMH, HalpuMep ATKII(GeHIIaMUHHON cMOJIoH [9].
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OnHaKo IPUMEHEHUE TAKUX CMECEN OCIIOKHSIETCS HE TOJIb-
KO HETOCTAaTKaMH, IPUCYIIUMH KPEMHUHOPTaHUYE CKUM
JKUJIKOCTSAM, HO M HAJIMUMEM Ha MasgeMbIX AeTaJsaX TPYI-
HOYIAJSIEMbIX OCTATKOB IMOJIMMEPHBIX COCTUHCHUH.

PexomenmyroTcst TakyKe CMECH Ha OCHOBE MOHO(OC-
(aToB IIEIOUHBIX U MIETOYHO3EMETBHBIX MeTAILTOB [10].
WX HegocTaTkoM SIBIIAETCS paCTBOPEHUE KOMIIOHEHTOB B
pacruiaBe IpuIos.

HM3BecTeH Takke COCTaB Ha OCHOBE MTPOCTHIX OJIUTO-
3(pHUPOB, colep KA THOAU(PESHUIAMIH H TPUITAHOII-
amuH [ 11]. Hemocrarkamu Takoro coctrasa sIBISIETCSA HU3-
Kas TepMUYecKast yCTOHYUBOCTh U HEOOXOAUMOCTb J10-
MOJTHUTEIHFHON OTMBIBKH H3/CIHH OPraHMIECKUMH pa-
CTBOPHTEIISIMHL.

B [12] mpennoxkena 3amuTHasT KUAKOCTh IS TIpe-
JIOTBPALICHUS OKHUCIICHUS 3epKaJia IPUIIOs, CoAepIKaIas
[JIMIIEPUH W HATPHUEBBIC COJM JKUPHBIX KHCIOT. Takas
CMeCh, KPOME HEYIOBIETBOPUTEIFHON PACTBOPUMOCTH
B BOJIE, OTJIMYACTCS HU3KOH TEPMHUYECKON CTaOMIIbHO-
CTBIO ¥ BBICOKOH UCTIapsieMOCTBI0. ITO OTPpaHUYMBAET Bpe-
Msl ee IKCIUTyaTaluu (B cpeqHeM 2—3 4aca) u Tpedyer
9acTOW 3aMEHBI M OTMBIBKH IASHBIX y3JI0B U BAaHHEI OT
MIPOLYKTOB OcMoJieHHs. Temneparypa BCHBILIKH CMECH
— 447 K. Oty 3alUTHYIO KUIKOCTh MOJKHO HCIIONb30-
BaTh MPH MMalKe U JIy>KEHUH JIUIIb TOT/Ia, KOT/a TeMIiepa-
Typa pacrmnasa He ipeBbimaeTt 453 K. [lpumenenne xuu-
KOCTH IIpH Temrieparype Boimie 453 K HeBO3MOKHO BeteI-
CTBHE€ ONACHOCTH BCIIBIIIKH, BHICOKOTO OCMOJICHHS H
OONBIIMX MOTEPD KUAKOCTH. MeX Ty TeM, IpH Maike Tpe-
Oyercs Temrieparypa Harpesa Boimie 503 K.

Taxum 00pa3oM, MpUMEHsEMbIE U MpeAiaraeMbie K
MIPUMECHEHHIO B 3JICKTPOHHOM IIPOMBIIIIICHHOCTH CMECH
Y METO/IbI 3aIUTHI 3epKasia IPUTIOsN OT OKUCICHHS MaJIo-
MIPUTOJTHBI ISl UCTIOIB30BAHUS M 00JIaJaI0T Pa3InYHbI-
MH HEIOCTaTKaMH.

Br100op ONTHMAaIBHOTO 3aIUTHOTO COCTaBa yCIOXK-
HSETCSI TEM, UTO IIpejiaraeMble HEOPraHu4eCcKrue Mare-
pHAJBI BHOCST B IIPUIION HEKENATEIBHBIC TIPIMECH, He-
3¢ GEKTUBHO 3aIMIIAIOT PACIUIAB OT OKUCIICHHS, a Opra-
HUYECKHE — HE BBIJICPIKUBAIOT TEMIIEPATYPHBIX PEIKH-
MOB ITaiiku. BricokoTeMIieparypHast opraHuka ImpaKTu-
YEeCKHA HE CMBIBAETCS BOJOM.

ABTOpamu pa3zpaboTaH PSJl ONMBITHBIX COCTABOB IS
3aIIATHI IPUTIOS OT OKHMCICHUS Ha OCHOBE CMECH TITHIIC-
pHHA, MOUCBHHBI U MOPOIIKOB TYTOTUIABKUX OKCHJIOB,
kapounos (Al,O;, TiO,, SiC) u rpadura. beuto usro-
TOBJIEHO 4 THIIAa COCTAaBOB HA OCHOBE CMECH INIMIEPHHA
Y MOYEBHHBI (B cOOTHOLIeHUH 2:1), MaccoBas 1O KO-
Topoit coctasnsia 10—25%, ocrajabHOE — UHIpENU-
entol-Hanonuurenu: Al,O; (cocras 1), TiO, (cocras 2),
SiC (cocras 3), TiO, u rpapur (5—15%) (cocras 4).
CocTaBbl TOTOBHIIUCH CICAYIOMUM 00pa3oM. MoueBH-
Ha pacTBOPSIIACH B IIUIIEPUHE B cOOTHOIIeHNH 1:2. Jla-
Jiee TIOTyYSHHBIA PaCTBOP CMEIINBAJICS C OKHUCIIOM FIIH
KapOumoM Metainia. [loce mepemennBaHus cCOCTaB BBI-
JIMBAJICSI HA TOBEPXHOCTD PACIUIABICHHOTO putost. CMme-
CH HAHOCWJIHCH Ha ITPUTIOH U BBIICPKIBAINCEH Ha TIOBEPX-
HOCTH pacruiaBa rpu temmnepatype 447—573 K B teue-
uue 30 4. KonmruecTBeHHBIN peHTTeHOCTIEKTPAITLHBIN aHa-
T3 P00 MPHIIOST, 3AMUIICHHOTO pa3padOTaHHBIME CO-
craBamy, rociie 30 4acoB UCTIBITAHUN MTOKA3aJl MOJIHOE

orcyrtcreue pactsopenus Al,O;, TiO,, SiC u rpadura B
MIPUIIOE U HA TIOBEPXHOCTH MASTHBIX COSAMHEHUIM.

[Mopouku Al,O,, TiO,, SiC u rpadura nerdye komro-
HEHTOB IPUIIOS U HAXOATCS Ha IOBEPXHOCTH pacIliaBa.
OHH TYTOIUIaBKHE, XUMHIECKN CTOWKUE U CIIOCOOCTBY-
I0T MEXaHWIECKOH 3aIlTe pacIuiaBa OT OKUCIICHNS, TIpe-
ISTCTBYS OCTYyIy KHciopona. B xadecTBe opranude-
CKOTO BOCCTaHOBHUTENSI OKHUCIIOB MPUMOS UCIIONIB3YIOT
pacTBOp MIMLIEPHUHA U MOYEBHHBI, KOTOPBIE B IIpoLiecce
9KCIUTyaTaluu paciuiasa yactuyHo (10%) Beiroparot u
ocMmousAroTesa. COOTHOILIEHUE MAaCCOBBIX J10JIE€H MOUEeBU-
HBI ¥ TIHneprHa 1:2 BEIOpaHO ¢ y4eTOM MaKCUMAaIbHOM
pPacTBOPUMOCTH MOYEBHHBI B TIIUIIEPUHE.

OcraBmmecst MPOAYKTH OPTaHUKHA COOMPAIOTCS Ha
uacrtuiax Al,O;, TiO,, SiC u rpadura u 06pasyror Ha
MMOBEPXHOCTH PACIlIaBa TBEPAYIO OHOPOIHYIO IUICHKY,
KoTOpasi JIeTKo yaasiercs (mpu HeodxoaumocTh). Takast
TUICHKA JIETKO PacTBOPSIETCS B BOJIC U IIMIICPUHE U TIPH-
TOJHA JUIs JalbHEUIIero ucrois3oBanus. OcodeHHo-
CTBIO TIPEIIaraeMBIX COCTABOB SIBIISICTCS TO, UTO TYTO-
TUIABKHE YACTUIIBI TIOPOIIIKOB UTPAIOT JIBE POJIM — 3aIlIU-
ThI paciijiaBa MPUIIOA OT JOCTYIIA KUCIOpOoa U yAaIeHUS
OCTaTKOB opranuku. Kpome Toro, 3aniuTHBIN CIIOH CO-
Oupaet TakxKe OCTaTKU (PII0COB, KOTOPBIC UCTIONB3YIOT-
sl IPH NalKe WK JTy>KeHUH.

OnTruManbHbIC KOTHIECTBCHHBIC COOTHOIIICHHS KOM-
MTOHEHTOB MOJJ00PaHbI UCXO/IS U3 TOTO, YTO MUHHUMAITb-
Has KOHLEHTpalHs pacTBOpa MOYEBHUHBI B IIIMLEPUHE
JIOJDKHA 00ecrieunBaTh BOCCTaHaBIMBatoNue ((Irocy-
IOIIIKE) CBOMCTBA 3aIUTHON cMecH. MakcuMasbHasi KOH-
LEHTPALMs] aKTUBHBIX KOMIIOHEHTOB HE JIOJKHA MTPHUBO-
IUTH K CHJIBHOMY 3arpsi3HEHHIO 3epKaja MPHUIOs IIpo-
JTlyKTaMH OCMOJIeHHSI OpraHuku. ClielyeT OTMETHTb, YTO
KOHIIEHTpalusa (UIIOCYIOIUX KOMIIOHEHTOB, KOTOpHIE
OCMOJISIFOTCS, B TIPEIaraéMoif CMeCcH YMEHBIIICHA B He-
CKOJIBKO Pa3 3a CYET BBEACHHUS TYTOIUTABKUX OKCHJIOB
(xapOu10B) METAIUIOB. DTO yMEHbBIIAET KOJINYECTBO MPO-
IYKTOB OCMOJICHHSI, HE IO TAIOIIUXCs OTMBIBKE. Kpome
TOTO, TAKOE YMEHBIIIEHNE KOHIICHTPAIIUN OPraHUYECKUX
KOMITIOHEHTOB IIPH HAIMYWH TYTOIIaBKUX OKCHJIOB U Kap-
OHMI0B METAIJIOB MPETATCTBYET BOCIUIAMCHEHHIO U BHI-
TOPaHUI0 OPTaHUKH, YTO YBEIUYHBAET OMYCTHUMYIO
TEeMIIEPaTypy U AIUTEIBHOCTh AKCILUTyaTalllH 3al[UTHON
cMecu. Pe3ynbTrarhl HCTIBITAaHUH MTPEITIaraéMbIX CMecei
nokasaiu ciexyrormee. s pa3paboTaHHBIX HAMHU CO-
CTaBOB BO3TOPAHMS HE IPOUCXOINT IPHU YBETNICHUH TEM-
niepatypsl 10 574 K. JlommycTrMoe BpeMst SKCILTyaTain
— 110 30 u. He TpeOyeTcst O4MCTKY paciiiaBa. 3alluTHAS
TUICHKA CIUTOIITHBIM CJIOEM JIETKO CHUMAETCSI C TOBEPX-
HOCTH paciijiaBa BMECTe C OCTaTKaMH (IItoca, KOTOPBIi
WCIIOJIB3YETCs MIPU Maifke Win JykeHuH. [1oBepXHOCTD
paciuiaBa OCTaeTcsl YUCTOH U He TpeOyeT OTMBIBKH (O4H-
ctkn). Hanbosnee OM3Kkue K HUM M3BECTHBIE COCTaBbI
[5, 12] umeroT Temnepatypy Bocitamenenus 447 K, no-
MyCTUMOE BpeMs SKCIITyaTauu — 2—>5 9, TpeOyIoT oT-
MBIBKH CMECBIO OPTaHNYECKUX PACTBOPUTEIICH U MeXa-
HUYECKOU OUUCTKHU.

Ha pucyHke mokazaHa 3aBUCHMOCTh BPEMEHH KC-
TUTyaTaIlH 3aIUTHON CMECH OT COOTHOIIICHHUSI BOCCTAHAB-
JIMBAIOIIIX KOMIOHEHTOB (TIUIIEPUH  MOYEBHIHA) U Pa3-
HBIX THITOB HAITOITHUTENS. BraHO, 9TO BpeMs SKCIITyaTa-
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3aBUCUMOCTh BPEMEHHU JKCIUTyaTallud 3alIUTHON CMECH OT
COOTHOILEHHS] BOCCTAHABINBAIOIINX KOMIIOHEHTOB (Moue-
BUHA U IIMILEPHH) U Pa3HbIX HAIIOJTHUTENEH
[ — ALO,; 2— TiOy; 3 — SiC, 4 — TiO, u rpaput

1MW COCTaBa C POCTOM KOHIICHTPAITUH MOYEBHHEI YBEJIH-
YUBAETCA.

‘YkazaHHbBIE COCTaBBI JUIs 3alUThI TOBEPXHOCTH MTPHU-
M0S OT OKUCJICHUS IAI0T BO3MOXKHOCTB IPOBOJIUTH «CKE-
JIETHYIO» MaiKy. O0pa30BaHUS «COCYIICK» U «HATUTBIBOB)
TIPUTIOS, CBS3aHHOTO C HAIMYUEM Ha MIOBEPXHOCTH pac-
TJ1aBa MPUIIOS TYTOIIJIABKUX OKCHIOB €T0 KOMIIOHEHTOB,
HE IPOUCXOJTUT, TOCKOJIBKY TIpeITaraeMble COCTaBbI Tpe-
MATCTBYIOT OKHCIEHHIO MpUMos. [lasiHble coennHeHus
COXPAHSIOT OJICCK, OCIBIH HAJIET MOCIIE MAWKH HE MOSB-
nsieTcsl. [ uiepuH Ha MOBEPXHOCTH KOHTAKTHBIX TUTOIIA-
JIOK 1 BBIBOZIAX HE KOHACHcHpyeTcs. [Ipemmaraembie co-
CTaBBI JUIS 3AIUTHI TPUTIOS OT OKUCICHHS HE H3MECHSIOT
COIPOTHBIICHHUS N3OJISIMY NIEYaTHBIX TJIaT.

*kk

[Ipemnaraemblie cocTaBbl MOTYT OBITh HCIIOJIB30BAHBI
JUTS 3aIMTHI paciiyiaBa MPUITOst OT OKUCIICHUS B IPOLIec-
C€ HU3KOTEMIIePaTyPHOU IMalKH U JIy)KSHUS TIPOBOTHU-
KOB, a TaK)Xe DIICKTPUICCKUX BBIBOJOB 3JICMEHTOB pa-
JTIMODJICKTPOHHOM amapaTypbl METOJIOM TIOTPYKEHUS B
CTaIlMOHAPHBIX BAHHAX.
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B KHure omucaHo COBpeMEHHOE COCTOSIHME TeXHUKHM TeHepa-
[IHH CUTHAJOB Pas3aHuHOH (OPMbI (CHHYCOMAANbHBIX W HM-
MyJAbCHBIX) B IIUPOKOM JAMamnasoHe 4yacToT (0T MHGPaHU3KUX
1o pecsatkoB ['Ti) u amnauryn. Ocoboe BHUMaHHe yeseHO
OTMUCAHUIO CEPHUHHBLIX FeHEepPaTOPOB CHHYCOUAAAbHBIX H HM-
MyJAbCHBIX CHUIHAJ0B, (PYHKIIMOHANbHBIX M€HEPaTOpPOB, TeHe-
paTtopoB ¢ HUPPOBBIM CHHTE30M (POPMbI CUTHAJNOB W reHepa-
TOPOB CHTHAJOB MPOHU3BOJIbHONH (opMmbl. [IpuBeneno MHOro
NMPUMEPOB MPUMEHEHUS FeHEePaTOPOB CUTHAJMOB B MCCJIEL0BA-
HUHU, TECTUPOBAHUHU U OTJNAJIKE COBPEMEHHONH TeNeKOMMYHHUKA-
LIHOHHOH, CBSI3HOH U pajMONOKALIMOHHON annapaTtyphbl, a TakkKe
B TeXHMKe (PU3MUECKOro SKCIepuMeHTa.
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