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O BOSMO>XXHOCTU NCTOJIb3OBAHUA
METAJTTOOPITAHNYECKUX COEAMHEHWIA XPOMA A4
SALLNTBI AETANEN N TEXHONTOMTMUYECKOW OCHACTKW,
NCMNONb3YEMOW ANA PABEOTbI B ATPECCVBHbIX CPEJIAX

[JocnimpKeHo MOXMBICTb HAHECEHHS 3aXMCHUX NOKPUTTIB Ha OCHOBI Kapbifgy XpoMy Ha NOBEPXHi Pi3HUX
maTepiafiB. YCTaHOB/EHO, WO B PO3r/NAHYTOMY fAianasoHi napameTpiB NpPOLECY OCA[KEHHS, MOKPUTTS
MatoTb FOPU30HTASIbHO-LLIAPYBATY CTPYKTYPY W, 3@ paxyHOK rapHoro 3anoBHeHHs MiKpOHepiBHOCTEN Mo-
KpMBAEMOT MOBEPXHI, A03BONAKTH 3HVKYBATMW LLOPCTKICTb BUXIAHOT NOBEPXHI i1 ycyBaTW AeeKTn y Bu-
rNAAI MIKPOTPILWMH. JaHi NOKPUTTA Mat0Tb BUCOKY KOPO3iiiHY CTINKICTb 40 BMAMBY Pi3HUX arpecuBHUX
cepefioBuLy,. OcapkeHHs NOKPUTTIB NPOBOAW/M 3 ra30BOi (as3n 3 BUKOPUCTaHHAM Y AKOCTI poboyoi pe-
YOBWMHMW XPOMOOPraHivHOi pianHn «BAPXOCx, Lo npeacTaBnse co60k CyMill roMosoriB 6ic-apeHOBMX
3'eflHaHb.

The opportunity of drawing of sheetings on base carbide chromium on a surface of various (some)
materials is investigated. It is established, that in the considered range of parameters of process of
sedimentation, a coating have horizontal - layered structure and due to good filling microroughnesses of a
covered surface allow to reduce a roughness of an initial surface and to eliminate defects as microcracks.
The given coatings possess high corrosion stability{resistance} influence of wvarious excited
environments. Sedimentation of coatings made from a gas phase with use as working substance
chromium-organic liquid “Barhos”  representing a mix homologs bis-arenium chromiumorganic
compounds.

BbiCOKas KOPPO3MOHHas CTOMKOCTb XPOMa, MOBbILLEHHOE COMPOTUB/IEHME N3-
HOCY, TBEPAOCTb €ro KapomaoB 1 Apyrux coeanHeHuMii obycnaenmBaeT ero wmnpo-
KO€ MCMOo/b30BaHMe B Ka4ecTBe MaTepmana 3alimMTHbIX MOKPbITUIA.

[Mpn BbIGOPE METOAOB HAHECEHWS MOKPbLITWMIA BCe GO/MbLUYID PO/b UrparoT
(hakTopbl, CBA3aHHbIE C NPO6/EMaMM 3KOMOrMYECKOro xapakTepa. B cBs3n ¢ 3TuM,
MCMOMb30BaHME HOBbIX 3KO/IOTMYECKN YMCTbIX METOAOB WU TEXHOJOMMA SBNSETCA
BeCbMa aKTyaslbHbIM.

B0O3MOXXHOW a/ibTepPHaTMBON LUMPOKO UCMONb3YeMbIM B NMPOU3BOACTBE 3/1EK-
TPOXUMNYECKM N XMMUYECKUM MeTOAaM, KOTOPbIM COMYTCTBYHOT 60/bLUME 00b-
eMbl TOKCUYHbIX OTXOAO0B, MOTYT ABNATLCA MaJIOOTXOAHbIE BaKyyMHble METO/bI, B
KOTOpPbIX MPOLIECC HAaHECEHWUSI MOKPLITUA OCYLLECTBNSAETCA B MOMIHOCTbIO repMme-
TUYHOM o6opynosaHuu [1]. Cpeam 3TMX METOAOB, MO BO3MOXHOCTY ()OPMUMPOBaTb
MOKPLITUA Ha M3AeNnsAX CaMoi pa3HOO6pa3HON (hopMbl, BK/IOYas rnyxme oTBep-
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CTUS, Y3KMe KaHa/bl N MPOTSHXKEHHbIE BHYTPEHHME NOMNOCTU, rasodasHble MeTOAbI
3aHMMAKT OAHY M3 MAMPYIOWMX No3numid. K unucny Apyrmx AOCTOMHCTB 3TUX
METOAO0B C/ieflyeT OTHECTM BbICOKME CKOPOCTU OCaXKAEHWUA MOKPbITUIA, LOCTUrAKO-
e MUIMMETPOB B Yac, BO3MOXKHOCTb OCYLLECTB/IEHUA MpoLecca B 3aMKHYTOM
LIMKNe, BbICOKMIA KOIPMULMEHT UCMOb30BaHMSA PACXOLHbIX MaTepuasioB, BbICOKOE
KayeCTBO NMOKPbITWIA 1 BO3MOXXHOCTb MOyYeHUS MHOTOKOMMOHEHTHBIX MOKPbITUA,

B psagy Xpomocogepyalmx coevHEHNIA, UCMOb3YeMbIX A1 NOMYyYeHUs Mno-
KPbITUA M3 XpPOMa, OCOObIA WMHTEpPeC NPeACcTaBNseT XPOMOOPraHWYeckas >Xuf-
KocTb «BAPXOC», OCHOBY KOTOpPOW COCTaBfsIlOT OUC-apeHOBbIE COeAnHe-
HUA Xpoma. oKpbITKA, NoMyYaeMble NP ee NUPON3E, OTINYAOTCA MOBbLILLEHHOA
KOpPPO3MOHHOW [1, 2] M M3HOCOCTOMKOCTLIO[3, 4] M 06nafatoT Xopoluen agre-
3¥en K pasnyHbIM MaTepuasiam (YrnepoaucTbiM U HepyKaBetowwmM CTasam,
a/IIOMUHWNIO M €ro cnsjasam, KBapLy, Kepamunke, cTekny u ap.). B pabotax [5, 6]
OTMeYeHb! BbICOKME aHTUPPUKLMOHHbIE CBONCTBA M TMAPOO6HOCTL MOBEPXHOCTY
MOKPLITUIA. Takune NOKPbITMS [7, 8] MOryT (hopMMpOBaTLES C MUKPOTBEPAOCTHLIO
400 — 2500krc/Mm® . Takum 06pa3oM, B pamMkax OAHOrO MpOLLecca MOXHO Nony-
4yaTb MOKPbITUS C LUMPOKMM KOMMIEKCOM CBOWCTB, NPEBOCXOAALMX CBOMCTBA
XPOMOBBIX MOKPbITUA, MOMy4YaeMblX O0MBLUINHCTBOM  Apyrnx crnoco6os [9].
B pab6otax [10, 11] 6bln0 MNOKa3aHO, 4YTO JYYLWWUMWU 3KCNIyaTauUOHHbIMU
cBovicTBaMMn 061afat0T MOKPbITUA, UMEIOLLNE TOPU3OHTA/IbHO-CMIOUCTYHO CTPYKTY-
py. B Takmx MOKPbITUAX CKBO3HAs MOPUCTOCTb OTCYTCTBYET Y)XKe Mpu TOMLWMHAX
3+ 15 MKMm [12, 13].

[Mo3TOMYy MpUYMEHeHME VMEHHO XPOMCOAEPXKaLLMX OpraHUYeckux coepuHe-
HWI B rasogiasHbIX npoueccax noayyeHnUs NoKPbITUA 415 3aWmUTbl AeTanent 1 Tex-
HO/IOTMYECKOM OCHACTKW, MCMOJMb3yeMOil Ans paboTbl B arpeccuBHbIX cpepax,
NpeAcTaBNAeTcs Hanbonee NePCneKTUBHLIM.

B HacToALein paboTe nccnefoBasMCb BO3MOXHOCTM NOMYyYeHUA NPOYHOCLe-
MAEHHbIX C MOA/IOXKKON MOKPbITUIA 13 XOXX «bapxoc», UMEKOLLIMX FOPU30HTaIbHO-
CNOUCTYIO CTPYKTYpPY, B AnanasoHe TemnepaTyp ocaxaeHna 400 — 550 °C Ha noga-
NOXKKaxX M3 YrnepoaucTbiX CTasnen, Mean 1 a/loMUHUA. Takke NpoBoAuIoCh UC-
CnefoBaHNe HEKOTOPbIX 3aLUMTHLIX CBOMCTB TakKMX MOKPLITUA M BO3MOXHOCTEN
yBenMyeHns aheKTMBHOCTI NPoLLecca OCaXaeHus.

MeToanka aKcrnepuMeHTa. 3KCNepuMeHTbI NPOBOAWAN HA YCTaHOBKE MPUH-
LMnmanbHas cxema, KOTOpoi npeacTas/neHa Ha puc. 1.

3 KOHTENHepa ¢ A03VPYOLWUM YCTPOMNCTBOM (1) XXMAKWIA peareHT nodasanm
B ncnaputenb (2), pacnosioXXeHHbIA BHYTPU peakUMOHHOro oobema (3). Moanox-
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Koaepxatens (4), HarpeBaemblii HAykTopom (5), pacrnonarany HenocpeacTBEHHO
nof ucnaputenem. [lanee, nocnefoBare/ibHO B HanpaB/eHUn OTKauKu, pacnonara-
NNCb BOAOOXNaXKAAEMbIA KOHTeHep (6), a3oTHas nosywka (7), KoHTeilHep (8) u
cucTtema oTKauku (9).

10

10

[]

Puc. 1 lMNMpuHUMnmnanbHas cxema yCTaHOBKM

3mepeHve paBneHus npoussogunu gatuvkamu NMMT-2 (10). B KoHTeliHe-
pe (6), NnpegHasHa4yeHHOM Ans cbopa HenpopearnposasBLunx napos XOXK, npouc-
X04una Ux KOHAEeHcaums, a oCTa/lbHble ra3o06pasHble MPOAYKTbl pacnaja, UMeto-
e 60n1ee HU3KYIO TeMnepaTypy 3aMep3aHus, BbIMOPXKMBINCL a30THOM I0BYLL-

50



KOW C nocneayowein nx ytunmsaumein B KoHTenHepe (8). Takas cxema npovecca
obecneunBaeT aMEKTMBHYIO 3alLMTy OT nonagaHusa XOXK v NpoayKToB ee pac-
naja B CUCTeMY OTKAUKW U UCK/TKOYAET KX BbIOPOC B aTMOChepy.

MeTofamu MeTafinorpauyeckoro aHaimsa usydanacb CTPYKTypa nosydae-
MbIX NOKPbITUIA. MUKPOTBEPAOCTb ONPEeAensiv ¢ MoMOLLbI0 npubopa MMT-3. Ans
OLEHKM afre3voHHOM MPOYHOCTM WCNOMb30Ba/IM METOZ, TEePMOLMKINPOBaHWS
(FOCT-9.302-79). LllepoxoBaToCTb MOBEPXHOCTW OMPeAensnn ¢ nomoLbio npo-
tmnorpada-npomnometpa Mr-252. O6 N3MeHEHMAX CBOMCTB MaTepuana OCHOBbI
nocne OCaxaeHus NMOKPbITUIA [enanocb 3aK/oYeHe Ha OCHOBaHUMU MeTannorpa-
(PMYECKMX [aHHbIX O CTPYKTYpe, N3MEHEHMAX MUKPOTBEPLOCTM M TBEPAOCTU. 3a-
LNTHAsA CMOCOOHOCTb MOKPLITUIA OLLEHMBASIACh MO pe3ynibTaTtam UCMbITaHWA Ha OT-
CYTCTBWEe CKBO3HOW MOPUCTOCTW.

[ns HaHeceHWs 3alUMTHBLIX MOKPLITUA B KayecTBe peareHTa MCMosib30Baun
TexHuyeckunii npoayKT XOX «bBAPXOC» (TY-1149-78).

CKopocCTb nogaym peareHta nsmeHsnm B npegenax ot 10 go 40 r/yac, a Tem-
nepaTypy ucnapmTens NoAAepXXMBann Ha ypoBHe 180 — 200 °C.

Mepen HayanoM npouecca peakuMOHHbIA 06beM OTKauuMBa/IM [0 AaB/eHUS
(1—5)><1O'2 Topp. 3aTem BK/IKOYanu Nporpes ncnaputens U oo6pasiuos 1, Nocse Bbl-
X0fa Ha TpebyeMblii TeMNepaTypHbIA PEXNM, OCYLLECTBAANN LO3NPOBAHHYHO MO-
[lauy peareHTa B UCnapuTessb.

KOHTpO/Ib Haf MpoLEeccoM OCYLLECTBASNN MO O6LLEeMY [aBNEHUIO B peakLm-
OHHOM 0O6bEMe U Ha y4acTKe nepes a30THON /IOBYLLKOA.

Pe3ynibTaTbl 3KCNEPUMEHTOB MX 00CY>XKaeHWe. B pe3ynbTaTe NpoBefeHHbIX
9KCMEePUMEHTOB OblIM MOJSTyYeHbl MOKPLITUS Ha MOAJIOKKAX U3 CTanu, Mean U
TIOMUHUS.

OcaxaeHne NOKPbLITUA NpoBoAMAN B Amana3oHe Temnepatyp 400 — 550 °C.
CKOpOCTb poCTa MOKPbITUIA B XO4e 3KCNEPUMEHTOB Ha JaHHOW YCTaHOBKe M3MeHS-
naco B gmanasoHe 0,1-7,0 MKM/MWUH 1 3aBuCefia B OCHOBHOM OT TemmepaTypsbl
OCaX/[EHUA N CKOPOCTY MoJayn peareHTa. YBe/lnMyeHue CKOPOCTM Nojayn peareH-
Ta BblLe 25 r/yac npu Temnepatype ocaxaeHna 450 °C npakTUYeCcKn He yBeNNYn-
Ba/I0 CKOPOCTb OCaXKAeHWA. AHaIorMyHasa 3aBMCMMOCTb Habnroganach nNpu yBenu-
YeHMM CKOPOCTU nofaun peareHTta Bbiwe 30 r/yac 414 TeMneparypbl OCaXKAeHUs
500 °C. Takas 3aBUCUMOCTb CKOPOCTW OCaXAEHUSA OT CKOPOCTWN MOAaymn peareHTa
00BACHAETCA YCNOBUAMM MAacCOOOMEHA B 30He OCaXKAEHUSA MOKPbLITUA 1 reOMeTPU-
el peakUMOHHOro o6bema. Ob6pasytoLmecs B 60/1bLLIOM KO/IMYECTBE B 30HE NUPO-
NN3a razoobpasHble NPOAYKTLI pacnaa 3aTpyAHAT AOCTYN peareHTa K MoAI0X-
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Ke, YTO NPVBOAUT K HEMpPOW3BOAMTE/IbHOMY PAcXOfy peareHTa 3a CUYeT OTKayku
HenpopearnpoBaBLLel ero YacTu BMeCTe C NPOAyKTamu pacnaga.

CHWXeHue TONLWMHbI S Mapora3oBoro C/osi Haf MOBEPXHOCTHHO OCaXKAEeHUA
MO3BONSET YBE/IMYMUTL CKOPOCTb POCTa MOKPbLITUA MPU TOI >Ke CKOPOCTW Mofaum
peareHTa 6e3 M3MeHeHWsi OCTa/lbHbIX MapameTpoB npouecca. Ecim 06bem 30HbI
ocaxeHua V npefcTaBuTb B BuAe V=SXS, rge S - naowanb NoBepxXHOCTU OCaXK-
[eHVA, TO yBennveHne napameTpa S/V LOMHKHO NPUBOANTDL K YBEIMYEHUIO CKOPO-
CTW OCaX[eHus, a, CnefoBaTe/lbHO, — U 3heKTUBHOCTN NpoLiecca OCaXKaeHWs Mo-
KpbITUS  YBennyeHve napameTpa S/V, Npy NOCTOSHHON NoWaan NoKpbIBaeMon
MOBEPXHOCTUN, BO3MOXHO MPU CHMXKEHUWN 06beMa PeakLMOHHON 30HbI V. VIHbIMK
cfioBaMu, Ans yBenuyeHus 3deKTBHOCTU npoLiecca HeobxoamMa foKanmsaums
30HbI OCaXEHUSA.

Cneumguka npouecca 3aKk/royaeTcs He06X0AMMOCTM JOCTaBKN peareHTa He-
MOCPEACTBEHHO K MOBEPXHOCTU OCAXKAEHUA N 3PPEKTUBHOM YAAEHNN U3 30HbI
OCaXJeHus 60/MbLLIOr0 KO/IMYEeCTBa rasoobpasHbiX MPOLYKTOB pacnafa, KoTopble
OKas3bIBalOT 3aMETHOE B/IMSHME HA CKOPOCTb U XapaKTep NpoTeKaHus npoLecca, a
TaKXXe Ha CTPYKTYpY M COCTaB MOJSly4aeMoro NoKpbITUA. W noatomy, npu BCei
npoctote 0bopyLoBaHWA, HEOOXOAMMOrO ANA MPOBEAEHWUA MpoLecca, NpUMeHu-
TeNbHO K pa3fIMyHOM KOH(Urypaummn nokpbiBaeMbIX U3AeNniA, Heobxoamma TexHo-
NOrNYECKass OCHACTKa, KOTopas 06ecrneynTt 3(eKTUBHYIO [LOCTaBKY peareHTta K
MOKPbIBAaeMOI NOBEPXHOCTM 1 OTBOJ NPOAYKTOB pacrnafa U3 30Hbl OCXAEHMS.

[MoKpbITUA, MOMTYYEHHbIE NMPU YKa3aHHbIX napameTpax MpoLecca OCaxaeHus
W 4N [aHHOM TreoMeTpUM pPeakUMOHHOTO 06bemMa, WMeNu TFOpU30HTa/IbHO-
CIOUCTYIO CTPYKTYPY, KOTOpas NpeacTaBieHa Ha puc. 2.

Puc. 2. [0pr30HTa/IbHO-CIONCTan CTPYKTYpa KapougoxpomMoBoro nokpbitms. x2000
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LLlepoxoBaToCTb MOBEPXHOCTM MOKPLITUIA, MOMYYEHHbIX Ha 0b6pasuax u3
cnnasa A-16 (R, = 0,2 — 0,3MKM), COOTBETCTBOBa/Ia MCXOAHOW MOBEPXHOCTUN 06-
pasLoB. Ho npu ocaXAeHUN NMOKPLITUS Ha MOBEPXHOCTb C CU/IbHO PasBUTbLIM Pesib-
ejhom, nokasaHHoro Ha puc. 3 (R, = 1.25 — 1.8 MKMm), Habnoaanocb 3amMeTHOe
crnaxmsaHue penbeta ao 3HadeHnin (R, = 0,2 — 0,3 MKM). B cny4vae ocaxaeHus
MOKPbITUSA Ha NOBEPXHOCTL CO 3HayeHneM R, = 0,05 — 0,09 MKM LLEPOXOBATOCTb
MOBEPXHOCTU MOKPbLITUA cocTaensAna B ogHoM cnydvae R,=0,32-0,64 mMKM, B gpy-
rom — R,=0,25-0,40 MKM Npu Takoi >xe TemrepaType oCaxaeHUs NOKpbITUA. Mpw
3TOM MOBEPXHOCTb MOKPLITUA UMeNa BUL, NPeACTaB/IEHHbIN Ha puc. 4.

40 pcna

Puc. 3. CrnaxusaHue penbeda.

Puc. 4. NoBepXHOCTb KapbMA0XPOMOBOT0 NOKPLITUA NpuY yBennyeHun B 300 pas.

MccnenoBaHus KOPPO3UOHHONW CTOMKOCTY MOKPbITWIA MPOBOAWMAN B MUHe-
pa/ibHbIX K1cnoTax. Oco60e BHUMaHVE NPY 3TOM ObIIO YAENEHO B3aMO/ENCTBIIO
MaTeprana nokpbiTust ¢ HCI, Hanbonee 4acTo MCNonb3yemoli 415 TpaBNeHNs Xpo-
Ma. BblaepyKKa CTa/lbHbIX 06pa3LoB ¢ Kap6ya0XPOMOBLIMU MOKPLITUSMU B Teye-
Hue 360 uyacoB B HCI (KoHL.) Npu KOMHaTHO/ TemnepaType rokasana, Yto pac-
TBOPEHMS U M3MEHEHMS BHELLHETO BUAA MOKPbLITUIA He MPOMCXoanT. Takasi NMoBbl-
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LLIeHHas CTOMKOCTb AaHHbIX NMOKPbITWIA B CPefe COMSAHOM KUCNOTbI, C HAaLLIEN TOUKK
3peHns, 0bycrnoBieHa 0COBEHHOCTAMU CTPYKTYPHbIX 3/1EMEHTOB MOKPbITUA. pw
NCMbITaHUAX 006pa3sLoB C KapobMAOXPOMOBbLIMU MOKPLITUAMK B TeyeHne 30 Yacos,
Kak B H,SO, (KoHL,.), Tak 1 B HNO;3 (KOHL,.) M3MeHeHWA BHeLLHEro Buia 1 Beca He
ObI/10 BbIAB/IEHO.

iccnefoBaHUS Ha Ha/iMuMe CKBO3HbLIX MOP B MOKPbLITUAX MOKasaau, 4Yto npu
TONLMHE NOKPbITUA 8+10 MKM B MOKPLITUAX BO3MOXHO BO3HMKHOBEHMWE OTAE/lb-
HbIX CKBO3HbIX Mop. MNpn TonwmHax nokpbiTna 13 + 15 MKM CKBO3HbIX MOp B Mo-
KpbITUAX He Habnohanocb. BO3HMKHOBEHNA CKBO3HbLIX MOP B KapbuO0XPOMOBbIX
MOKPLITUAX, NofyvaeMbiX NMponm3oMm XOXK «bapxoc», Npu TONWMHAX NOKPbITUA
5 + 6 MKM, MOXHO M36exartb npu 60see TLaTeNbHON NOArOTOBKE MOBEPXHOCTU
nepes OCaXAeHNEM.

MWKpPOTBEPLOCTb NMOKPLITUM, MOMYYEHHBIX B X0 3KCMEPUMEHTOB, U3MEHS-
nacb B npegenax ot 800 4o 2600 Kr/MM? 1 3aBMCENa Kak OT NapaMeTpoB npoLiecca
OCaX[eHUs, TaK U OT MaTepuasna NnoA/I0XKKM 1 ee TONLWKMHBI. Tak, AnS NOKPbITUA Ha
NOANOXKKAX 13 a/IOMUHIUS OHa U3MeHsNach B npegenax ot 1000 go 1350 kr/mm?, a
Ha NOA/I0KKaxX 13 cTam — oT 1800 o 2600 kr/mMm2. Mpu 3TOM CrefyeT yunTbIBaTh,
4YTO MUKPOTBEPAOCTb «TEMHbIX» N «CBET/bIX» C/I0EB ANS FOPU3OHTa/IbHO-CNOMC-
TbIX MOKPLITUA CUSILHO OT/IMYaeTCa Apyr OT Apyra. o faHHbIM aBTOpoB paboThbl
[15], MMKPOTBEPAOCTL «CBET/bIX» COeB cocTasnseT 1000 — 1200 Kr/Mm?, a «TeM-
HbIX» — 0T 2000 A0 2400 Kr/MM>. I3MepeHHOe 3HaueHne MUKPOTBEPAOCTM FopU-
30HTa/IbHO-C/IONCTOrO MOKPbITUA MNPeACcTaBnseT Co60M YCpefHEHHOEe 3HauyeHue
MUKPOTBEPLOCTU HECKO/IbKMX C0EB, MOMaBLLUMX B M/0LLaAb OTreyvaTka naeHTopa.

KauecTBeHHOe ornpefeneHne aare3vioHHOM NPOYHOCTY MOKPLITUS MPOBOAWAN
Mo METOAMKE MAEHTUPOBAHWA B rpaHuLly pasfena «noKpbITUe-noa/ioxka». OTcyT-
CTBMe TPELLMH Ha rpaHnLe pasgena CBUAETENbCTBYET O BbICOKOW aAre3nmn nokpbl-
TUA K YKa3aHHbIM MaTepuasiam.

BbiBogbl. NonyyeHHble KapbULOXPOMOBbIE MOKPbLITUA 0061a4at0T NOBbILLEH-
HON KOPPO3MOHHOW CTOMKOCTbIO K BO3[1eMCTBUIO OCHOBHbIX MUHEPa/IbHbLIX KACOT.

[MapameTpbl TEXHOMOMMYECKOro npoLecca OCaXKAeHWA 3aMeTHO B/UAKOT Ha
MOP(O/IOr M0 NOBEPXHOCTY NOMYyYaEMbIX MOKPLITUIA U ee LLIEPOX0BaTOCTb.

[Mpn ocaXXaeHUN MOKPLITUA Ha MOBEPXHOCTb C CU/IbHO PasBUTLIM Pesibetiom
Hab4aeTCA CrnaxXmMBaHne pesibeia N CHUXKEHME ee LLIEPOX0BAaTOCTH.

BbiCOKas MWKPOTBEPAOCTb B COYETAHMM CO C/IOMCTOCTBHO CTPYKTYpPbl 00Y-
C/IaB/IMBAET MX BbICOKYH CTOMKOCTb K 3PO3VIOHHOMY WM3HOCY W BO3MOXXHOCTb MC-
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M0/1b30BaHMS B KauecTBe 3aLMTHbIX MOKPbITUIA ANA U3Aenunid, paboTarowmx B yc-
NOBUSAX YKECTKOr0 3p03UOHHOI0 M KOPPO3MOHHOIO BO3AENCTBUS.

[MoBbIWEHNA 3DPEKTUBHOCTM MpoLiecca HaHECeHUs KapoumaoXpOMOBbIX MO-
KPbITUA Ha pa3/inyHble TUMopasMepbl M3LENNA MOXKHO AOCTUTHYTb C MOMOLLGHO
TEXHO/OrMYeCKO OCHACTKW, obecneyvBaroLlell HeoOXoanMyH0 [OCTaBKy U pac-
npefenieHve peareHTa, a Takxxe 0TBOA MPOAYKTOB pacnaja U3 peakLMoHHON 30HbI.
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