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pyLLUEHWS HabNKOAAOTCA BLOMb TMHUW pa3aena Tbiflb-
HOW 1 N060BOV MOBEPXHOCTU [eTaseid.

3. MprvunHamm BO3pacTaHNA CKOPOCTM KOppo3uu
06pasLioB nocne rpy6oin pyyHoi LWANGOBKMA MOryT
ObITb OCTATOYHbIE HAMPSXKEHWUSA, BENMUMHA U 3HAK
KOTOPbIX U3MEHSIOTCA MO CPaBHEHWMKO CO CTAHOUHOW
LWNNGOBKOA. HecMOTps Ha YMeHbLUEHWE BIUAHUSA
TemnepaTypHoro (haktopa, MnosyyeHo HebnaronpuaT-
HOe, C TOUKM 3peHNs KOPPO3MOHHOW CTOMKOCTH, 3Ha-
YeHue LLIaroBbIX NapameTpoB LLEPOX0BATOCTH.

4. Vcnonb3oBaHne UHrnoutopa ®EC ycTpaHseT
fIB/leHNEe NOKa/IbHOW KOppo3uu B NOTOKe BoAbl. CTe-
neHb 3aWmnTel ctam Cr3 B 3aBUCMMOCTM OT NPOAO0S-
YXMTENBHOCTU UCMbITaHWIA cocTasnseT 88...99 % npw
KOHLeHTpauum nHruoutopa 1,3 r/n.
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OTPACJIEBbBIE INMPOBJIEMbl KOPPO3UWU
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AHaNn3 NPMUYNH KOPPO3NOHHOI0 pa3pyLleHUS

obopyaoBaHMa B npouecce

PepMeHTaUNM aHTUOUOTUKOB

K. P. TapaHuUeBa

MeH3eHCKas rocy1apcTBEeHHAs TEeXHO/OorMYecKas akaaemust

E-mail: kr@pgta.acsu

CrtaTba noctynuna B pefakuynto 16.01.2008

[laH aHanu3 NpuyYnH KOPPO3MOHHOMO paspyLleHUs obopyAoBaHWs B npouecce hepMeHTaUUM aHTU6MOTMKOB. [MoKasaHo, 4To B npouecce tep-
MeHTaLun Hepxkaselole cTann MOryT nofBepraTbCsi MUTTUHIOBOM KOPPO3UWU. MpUUMHOL 3TOr0 ABSETCA KOPPO3MOHHO-3PO3MOHHOE MOBPEX-
[eHVe NacCMBHOW MJIEHKN Ha NOBEPXHOCTW PeaKTOPOB W Ha/lM4yMe NOHOB-aKTUBATOPOB B peakLMoHHOW cpefe. O6ocHoBaHa HEO6XOAMMOCTb NpPo-
BefleHUs1 JONO/THUTENbHbIX KOPPO3MOHHbIX UCCMeoBaHNii Npu Bblbope mMaTepnanoB Ans 060pyaoBaHnNA GUOCUHTE3a.

HOW nonagaHns MeTa/IMYeCKNX NpUMecein B
NeKapCTBEHHble CPeACcTBa ABMSETCA KOPPO3ns
OCHOBHOrO 1 BCMOMOraTe/isHoro 060pyaoBaHus Ha
PasNNYHbIX CTagmax ux nonyyeHns [1—3). 13 aHann-
32 KOPPO3MOHHbIX MOTEPb Ha NPeANPUATUAX XMMUKO-

P aHee 6bI10 MOKa3aHO, YTO OCHOBHOW Npuuu-

(hapmaLieBTUYECKON OTpac/n CNefyeT, YTo Hanbosb-
LLKe NoTepy OT KOPPO3uUW HaboLaloTCA Ha 3aBofaX,
BbIMYCKAIOLLMX: P-NaKTaMHble aHTUOMOTUKM (Mpu-
POLHbIE W NOMYCUHTETUYECKME MEHULUMUHDI, Lie-
(hasIoCcnoprHbl) U KOMOUHMPOBaHHbIE MNpenaparb!
(aMNULMANNH, aMOKCULMAIVH 1 Ap.); Makponmi-
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Hble aHTUOWOTVKM (0NeaHLOMULVH, 3PUTPOMULLMH,
1 Np.); NO/MEHOBbIE aHTUOWMOTUKN (HUCTATWH, /IEBO-
PUH W Np.); aHTMONOTUKM TETPALMUKINHOBOM rpynmbl
n op. [4—12].

[nsa novcka cnocoboB MNOBbILLEHNS KOPPO3WOH-
HOW CTOKOCTM 060pYL0BaHNs 0TPAc/IM HEOOXOAUMO
BbISIBUTb Hambonee onacHble B KOPPO3MOHHOM OTHO-
LUIEHMN CTagumM NPOLLECCOB MOMYYeHUS NIeKapCTBEH-
HbIX CPEeCTB.

CoBpeMeHHble TEXHOMOTMN NOMYYEHNUs NleKapCT-
BEHHbIX CPEACTB OCHOBaHbI Ha XMMUYECKOM 1 610M0-
FMYECKOM CUHTe3e, B XOJe KOTOpPbIX MOMy4atoT cy6-
CTaHLUMN NeKapCTBEHHbIX BELLECTB, MEPeBOAVMbIE B
[a/bHelLeM B rOTOBble /IeKapCTBEHHbIE (HOPMbI:
TabneTky, Apaxe, NUHbEKLUUM U T. 4. Bronornyeckmm
CMHTE30M Ha 3aBOfax OTpac/v NosyyaroT aHTMbNoTU-
KW MOMIMEHOBON, TETPALMKIMHOBON 1 MaKpOMAHOM
rpynmn, a Takke NeHULUIMHBI, XUMUYECKUM CUHTE-
30M — LiehasiocrnopmHOBbIE aHTUOUOTUKMN.

PaccMOTpMM 0COGEHHOCTY TEXHO/IOrMYECKMX MPO-
LileccoB OMONOrMYECKOro CUHTe3a aHTUBUOTWUKOB C
TOYKM 3PEHUS OMacHOCTY KOPPO3NOHHOIO paspyLue-
HWSA OCHOBHOIO ¥ BCMOMOTaTe/lbHOro 060pyA0BaHUS.

B ocHOBe 6M010rMYecKoro CMHTe3a aHTMONOTUKOB
NEXUT (lepMeHTaLUS, BblAeNEHNE N XUMUYECKAs 0UM-
CTKa GMO/IOrMYeCKN aKTUBHbIX BELLECTB.

depMeHTaLUmns —CNOXKHbIA BUOXUMUYECKUIA NPO-
LIeCC pasBmUTUA MUKPOOPraHW3MOB (NPOAYLEHTOB aH-
TUOMOTMKOB), B KOTOPOM B KauyeCTBe PeakLMOHHON
Cpefdbl WCMOMb3YHTCA MHOTOKOMIMOHEHTHbIE MuTa-
TeNbHble Cpefbl, COAepXKalliMe Kak HeopraHmyeckue,
TaK 1 OpraHnMyeckue BeLLeCTBa.

Mpouecc hepmeHTaLMM OCYLLECTBASETCSA B BUOXM-
MUYECKMX peakTopax (MHOKYNATopax, MOCeBHbIX an-
napatax v (hepMeHTaTopax) — emKocTbto ot 0,63 Ao

100 M3 CHabXXeHHbIX MeLLanKoi, 6apboTepom Ans
nofgaym BO3ayxa, pyballKon nnm 3meeBMKamMu Ans
Harpeea 1 OXNXAEHWNA cpeabl U APYrMMK YCTPOit-
ctBamu. B npom3BofcTBe aHTMOMOTUKOB NPUMEHS-
tOT GBMOXUMUNYECKME PeaKTopbl, N3rOTOB/IEHHbIE MO0
13 yrnepoguctoi ctanm Cr3, nMbo 13 NermpoBaHHbIX
ctanein Tmna X18H10T, X21H6M2T, X14I14H3T
[13—16]. Kpome GMOXMMUYECKMX PeaKTOPOB TUMOBOE
obopyaoBaHue (hepMeHTaLmn BKIKOYAET CTepunmsa-
LIMOHHbIE KOJIOHKM, Terna000MEHHVUKM W annaparbl
[N15 PUTOTOB/IEHUS U XPaHEeHUs NUTaTeNbHOW Cpedpl.
OCHOBHbIMW KOHCTPYKLMOHHbLIMW MaTepuaiaMmn aT1o-
ro 060pyLOBaHUS TaKkKe ABNAKTCA YrepoaucTble U
HepXKaBetoLLme CTaIn.

HecMoTpst Ha TO, UTO COCTaB Cpes A1 pasHbIX aH-
TUOMOTMKOB 3aBUCUT OT (DU3NONOrMYECKMX MOTPe6-
HOCTeli MMKPOOPraHW3MOB W CBOWCTB NpoAyumpye-
MOF0 aHTUOMOTVKA, B HUX MMEETCS MHOro O6LLEero.
OCHOBOW BCex cpef, ABNAETCS BOAa, UCTOYHMKAMU Y-
NEBOAHOrO MUTaHWS —/1I0KO3a, KpaxmaJsi, caxaposa,
NaKTo3a, KYKypy3Hasd U MeHnYHas MyKa, UCTOYHK-
KaMW a30TVUCTOr0 MMUTaHWUsi — COeBas M KyKypy3Has
MYKa, KYKYPY3HbI 3KCTPaKT, XXMbIXVM MacC/INYHbIX
KyNbTyp, a TakkKe MUHepabHblE COeAMHEHNS a30Ta M1

aMMOHMA. B KayecTBe MUKPO3NEMEHTOB 1A MUTaHWA
MMKPOOPraHU3MOB MPUMEHSAIOT Pas/IMyHble CONv Me-
Ta/I/I0B, a B HEKOTOPbIe Cpefax —CcoeauHeHus octo-
pa 1 cepbl. Kpome 3TUX BUAOB ChbIpbs, 06LLUMX /151 BCEX
aHTMOMOTUKOB, B HEKOTOPbIX C/y4yasxX MCMO/b3yHOTCA
CTUMYNATOPbI (PEHUTYKCYCHasA KUCNOoTa, (heHualeTa-
MI1[, CEPHO-KUCMbIA aMMOHWIA 1 Ap.) 1 NeHoracuTenm
(noaconHeYHoe Macso, XXMBOTHBIV XU U T. M.).

[na ycnewHoro nposefeHns npouecca epmeH-
Tauuy, NOMMMO OMTUMaNbLHOrO COCTaBa Cpefbl, Tpe-
OyroTcs orpeseneHHble YCnoBus NpoBeAeHNs npoLec-
ca: Temneparypa, AasneHvie, BOLOPOAHbINA NMokasaTe/b
cpefpbl, onpeaeneHHoe KONMYeCcTBO KMUCIopoaa, Heob-
XOAMMble 41151 HOPMa/IbHOM XKM3HEAEATENbHOCTY MUK-
poopraH13Mos.

BaxxHeiwee TpeboBaHve B npouecce (hepmeHTa-
LMW — He [0MycKaTb 3arps3HeHns KynbTypbl Npogy-
LleHTa MOCTOPOHHUMU MpuMecaMu. B npoTMBHOM
cnyyae Hab/ro4aeTCA CYLLECTBEHHOE CHUXEHWE BbIXO-
[ia NpoAyKUMKn, U3MEHeHWe Hanpas/ieHWUs CUHTe3a U
np. Tak, monajaHne B pPeakUMOHHYIO cpefy W3-3a
KOPpO3¥W VOHOB Xefle3a MPUBOAUT K YMEHbLLEHNHO
BbIX0Za NeHuumnaMHa B 1,5 pasa, cTpentoMmumHa —
B [lBa pa3a, X/0pTeTpaumKIMHa —noyTu 4o Hyns [13].
MoaTomy nonafiaHue NPOAYKTOB KOPPO3UW B peakLin-
OHHYO Cpefly KpaiHe HeXXenaTesibHO Mo NpUYMHE Kak
CHWKEHWS BbIMyCKa MNPOAYKLUMMW, TaK U YXy/LeHUSs
ero KayecTBa.

3 aHanm3a CXOAHOI0 Ka4yeCTBEHHOTO 1 KONnYe-
CTBEHHOr0 CcoCTaBa (PepMeHTaLMOHHBIX Cped, napa-
METPOB MPOBELEHNS TEXHOMOMMYECKUX MPOLLECCOB,
KOHCTPYKLMOHHBIX MaTepuanos, WUCMOMb3yeMbIX /15
annapaTypHOro oopmaeHns NpoLeccoB hepmeHTa-
LMK, CMedyeT, YTO B JaHHbIX YC0BUAX HEpXKaBEroLLe
CTa/M MOryT NOABepPraTbCs MUTTUHIOBON KOPPO3UML.

B nuTepatype npakTUYecky OTCYTCTBYHOT AaHHble
0 KOPPO3MOHHOW CTOMKOCTW HEPXaBeroLLUX CTasel B
KOMMNJIEKCHbIX Ccpefax npou3BOACTBA aHTUOMOTMKOB.
O6cnegoBaHne 060pyL0BaHNA MOKa3aso, YTo Habsto-
[laeTca NUTTUHIOBAA U A3BEHHAA KOPPO3us PepMeH-
TaUMOHHOrO 060pYL0BaHNs, BbINOIHEHHOTO U3 He-
pXxasetoLmx cranen [13]. [naBHON NpUUMHON 3TOrO
AB/ISETCS HAMUME NOHOB-aKTMBATOPOB B peaKLMOH-
HOW cpefge, YTO 00bIYHO He YUUTLIBAETCA NPU BbIGOpe
maTepuasioB [ annapaTtypHoro oopmiaeHus npo-
LIeCcoB (hepMeHTaL M.

depmMeHTaLMOHHasA cpeda npeacTasnseT coboi
TpexgasHyro cuctemy (KUAKOCTb —TBEpLoe Teno —
ras). Teepable YacTuubl 3TOW cpeabl (Men, Myka,
XMbIX) U MULENUA (Teno rpuba-npogyLeHTa aHTW-
O6MOTVKA) NpPU MEepPeMeLLUMBaHNM MOFYT paspyLuaTh
MEeHKN Ha NOBEPXHOCTW 060pyA0BaHMA U CrOCo6CT-
BOBaTb WX /IOKAIbHOMY YANeHMHO.

Hannuue >xe B hepMeHTaLMOHHON cpefie WOHOB-
aKTVBATOPOB, MECTHOE MOLKUC/IEHNE ee B pesy/ibTare
XM3HE[eATENIbHOCTU MUKPOOPraHM3MOB M HefocTa-
TOK B Hell KMCNOpOAa CO3Jat0T YC/OBUS LIS NIOKaSTb-
HOro paspyLUeHus MeTasa.

Koppo3vOHHO-3p031OHHOE  MOBPEXAEHEe Mac-
CVBHOW N/IEHKWN HA MOBEPXHOCTM CTa/IN MOXET BbI3bl-
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BaTbCA He TO/IbKO NPUCYTCTBMEM B PEaKLLMOHHOW cpe-
[e TBepAblX KOMMOHEHTOB W BbICOKOM CKOPOCTbHO
nBvxkeHuns cpefpl (Re >10 GO0, HO 1 B pesy/bTate
N3MEHEHUA CBOWCTB >XMAKOM hasbl cpefbl. TpaHc-
(hopmaums 6monorndyeckux O0OBEKTOB B npoLecce
6uocuHTe3a NPUBOLUT K CYLLECTBEHHBbIM W3MEHe-
HUAM  (DM3UYECKMX, XUMUYECKUX W PEosIormyeckux
CBOMCTB peakLMOHHbIX Cpes.

B Havane hepMeHTaL MM BA3KOCTb Ky/bTYpasibHbIX
cpep, 06bI4HO He 6onee YeM B 1,5—2 pa3a npeBbILLaeT
BA3KOCTb BOfbl. B xome (hepmeHTaLMM KX BA3KOCTb
yBenmumBaetca B 10—20 pas, Yto NpuMBOAUT K 3Ha-
YMTENIbHOMY YMEHBLLIEHWIO CKOPOCTMW Mepesayvn Ku-
C/opoJa M K M3MEHEHWIO PeosIorMYecKuX CBOWCTB
Xngkoctn [13—16]. Ha pasHblX 3Tanax pasBuUTUSA
NPOAYLEHTOB (hepMeHTALMOHHbIE Cpeabl MOryT npu-
obpeTaTb CBOWMCTBA MCEBAOMNIACTUYHLIX WM MAacTUY-
HbIX YXMIKOCTEN, BA3KOCTb KOTOPbLIX 3aBUCUT OT WH-
TEHCMBHOCTU NepeMeLunBaHns. Mpu Manbix CKOpO-
CTAX MNepemeLLnBaHNA BA3KOCTb TaKWX >XKUAKOCTEN
NpUGMKAETC K GECKOHEYHOCTU, U XMAKOCTb Npu-
obpeTaeT cBoicTBa TBEpAoro Tena [17].

Tak, NpoAyLeHT CTpenTOMULMHA B npoLiecce dep-
MeHTaLK B NepBble CYTKM CBOEro pa3BuTuS obpasyet
MMACTUYHYHO XKMAKOCTb. B ganbHeiwem (mexay 24 n
48 4 (hepmeHTaLMK) HacTynaeT (pparMeHTaumus mMu-
LLeNInA, Y XXMAKOCTb CTaHOBUTCS HBHOTOHOBCKOW. Ipu-
Obl N HEKOTOpble GakTepun B YCNOBUSAX (PepMeHTa-
UMW NPUOAIOT XMAKOCTU HEHbHOTOHOBCKYH TeKy-
YeCTb BCNELCTBME CONPUKOCHOBEHNWS 1 NepenieTeHmns
MULENUS UIN LEenoYek KNeTok. HeHbHTOHOBCKUMMU
PeoornYecKUMI CBOMCTBaMM 061aAat0T NacTbl, KOH-
LIeHTPUPOBaHHbIE CYCMEH3UMN.

V3meHeHMe peonornyeckmx CBOWCTB (hepMeHTa-
LIMOHHBIX Cpef BHOCWUT CBOW BK/aj B 3PO3MOHHOE
paspyLUeHVe NNeHOK Ha MOBEPXHOCTW CTa/in, KpoMe
TOro, OHO MPEnATCTBYET MOC/eAyHoLEeMY BOCCTaHOB-
NEHUIO M/NEHOK U3-3a 3aTPyAHEHHOCTM focTaBkmn KH

Z' ;nopofa K NoBepxHOCTV MeTasia B TakMX cpefax.

3BecTHO [18], 4TO B NPUCYTCTBUM PaCTBOPEHHOTO
Kucnopoda B cpede obneryaetcs obpasoBaHvie Um
BOCCTaHOB/IEHME MACCUBHOM MNMIEHKM Ha HepyaBeto-
WX CTanax. B oTcyTcTBME KUCMOpoda WM Npu ero
HefoCTaTKe BOCCTaHOBNEHME NMACcCUBHOM M/IEHKU 3a-
TPYLHEHO.

Mexay TeM UMEHHO CO3/aHve 1 NOAAepKaHve or-
pefeneHHol KOHLEHTpaumy pacTBOPEHHOIO KMCo-
pofa B PeaKLMOHHOW XXNAKOCTN ABNSETCA OAHOW U3
OCHOBHbIX CNOXHOCTE Npun (hepmeHTaummn. Bee npo-
[YUEHTbI aHTUOMOTMKOB ABNAKOTCA a3POOHBIMU MUK-
poopraHm3Mamu 1 TpebyHroT /18 pocTa U pasBUTUS Ha-
NNYNSA PacTBOPEHHOro Kucnopoga. KoHueHTpauus
Kvcnopoga, Heobxoaumas Ans HOPMasbHOWM XKu3He-
[eATeNlbHOCTM MUKPOOPraHW3MOB, BO3pacTaeT C Mo-
BbILLIEHVEM TEMMNEPATYPbI CPeAbl, C YBENMYEHVEM pa3-
Mepa KNeToK MUKPOBOB 1 3aBUCUT OT WX NPUPOLBbI.
CkopocTb noTpebneHns Kucnopoga ObICTPO Hapac-
TaeT B Hayasle (pepMeHTauuyM W 3aTem Mef/IeHHO
ybblBaeT. HefocTaTok KMcnoposa B (hepMeHTaL oH-
HOIi cpede HabnofaeTcs Kak pas B Te Nepuofbl Bpe-

MeHW, Korja Hamboree ApKO BbIPaXKEHbI ee afre3noH-
Hble CBOMCTBA M BbICOKa BEPOATHOCTb MOBPEXAEHNA
NacCUBHOMN NNEHKN.

C 1Cnonb30BaHMEM  KOHLIEHTPUPOBaHHbLIX MUTa-
TeNbHbIX Cpef, BCe Yalle NpUMEeHsieMbIX A1 MOBbILLe-
HWA NPOM3BOANTENBLHOCTI NpoLecca 6UoCKHTEsa, Mpo-
6niema ycyryonseTcs, NockosbKy NoTpebHOCTb B KUC/IO-
pofe BO3pacTaeT NponopuyoHaIbHO POCTY BUOMACChI.
Bo MHOrMX MUKpPOOMOMOrMYeckux Mpomn3BOACTBAX
MMEHHO 3aTpyJHEeHUs B Mepefade KMCIopoga orpaHu-
UMBAIOT Ja/bHelLLee YBeNMYeHe KOHLEHTpaLUmmn cpea
1 TeM CaMbIM — MPOU3BOANTENBLHOCTb MPOLEcca.

B HacTosLLee Bpems MONCK ONTUMa/IbHbIX YC/I0BUIA
npoBefeHus npoLecca BUOCMHTE3a Ha NPeSNPUATUSX
MPOBOAMTCA 3MMUPUYECKUN WX MO aHaNorm ¢ Cylue-
CTBYHOLLMMM MNPOU3BOACTBAMU. HECOBEPLLEHCTBO U
C/IOXXHOCTb NOAJEPXKaHWA 3aflaHHbIX MAPOAVHaAMU-
UECKMX PEXMMOB MPOBeLeHNs NPOLEeccoB pepmMeHTa-
LIMN MOTYT NPUBOAUTL K MOABNEHUIO B (hepMeHTaTope
3aCTOMHbIX 30H, B KOTOPbIX PE3KO CHWKEHO cofep-
YKaHue pacTBOPEHHOr0 KMC/I0poAa 1 3aTpyHEHO BOC-
CTaHOB/IEHME NOBPEX/EHHOWN NacCUBHOM MIEHKM Ha
meTa/ie. B pesynbTare 3TOro Npy Hanvuuu B cpege
MOHOB-aKTMBATOPOB 006/1eryatoTcs ycnoBsus ana 3a-
POXJEHWS 1 poCTa NUTTUHIOB. Hasimume NUTTUHIOB
N A3B Ha NOBEPXHOCTU (PepMeHTaLMOHHOro 06opy-
[0BaHWS NOATBEPXKAAETCS NUTEPATYPHLIMU AaHHbIMM
[11—16, 19—23] 1 HawmMy MHOTOMETHUMWN NPaKTU-
yecKuMU HabnoaeHnaMmn (cMm. Tabnuuy).

ELle 04HUM (PaKTOPOM, OTpULATENIBHO CKa3blBaro-
LUMMCSH Ha KOPPO3MOHHOM COCTOSHUM (hepMeHTaLm-
OHHOro 060pYyf0BaHVSA, SB/ISETCA HA/INYME TEMIOBOMO
MOTOKa OT PeakLMOHHOW Cpedbl K CTEHKaM annapara,
4TO YBE/IMUMBAET CKOPOCTb MWUTTMHIOBON KOPPO3nM
MeTa/a.

B cBsi3n ¢ 3TMM BbIGOP MaTepuaioB Ans annapa-
TYPHOro 0thopM/IEHUS MPOLIECCOB (hepMeHTauun L0N-
XXEeH MpOBOAUTLCA C YYETOM BCEX BblLleyKa3aHHbIX
(hakTOpOB. Mexay TemM 3TO He NPUHUMAETCA BO BHU-
MaHue Nnpu BblIGOpe MaTepuaioB 1 ONpeaeneHnmn Tex-
HO/IOrMYECKMX MapamMeTpoB MPOLECCOB (hepMeHTaLmn.

Kpome TOro, Ha ofjHOM ¥ TOM >e 060pyA0BaHUN
OCYLLIECTB/IAKOT Pa3/IMyHble TEXHOMOMMYECKME MPoLLeC-
Cbl NOJyYeHWst aHTUONOTUKOB. [pY 3TOM OCHOBHOE U,
B OCOGEHHOCTM, BCroOMoraTte/ibHoe 060pyaoBaHNe MO-
YXET KOHTaKTMPOBaTb CO Cpesjamu, UMEHOLLMMM pasniny-
HYHO KOPPO3UOHHYH0 aKTUBHOCTb. OCHOBHbIM KOHCT-
PYKUMOHHBIM MaTepyasiom BCrOMOraTe/lbHOro TeXHo-
NIOrnMYecKoro 06opyaoBaHWs npouecca 6uocuHTE3a
ABMIAKOTCA HEPXKABEIOLLIME CTa/M, U MPaKTMKa MOKa3bl-
BaeT, UTO B MUTATENbHbIX CPeAaXx v B UX COCTaB/IAOLLMX
KOMIMOHEHTaxX 3TW CTa/In MOTYT NOABePraTbes pasnmy-
HbIM BMJaM KOPPO3UW, B TOM YKC/IE MUTTVHTOBOM.

MocKonbKy 06beM BCrOMOraTe/IbHOro 060pyoBa-
HUS B npoveccax hepmeHTaumm gocturaet 80 % ot
BCEro 060opyfoBaHKs, 3aaya NoBbILLEHUS KOPPO3UOH-
HOI CTOMKOCTM 3TOro 060pyA0BaHUA SB/SETCA BECh-
Ma aKTya/lbHOA.

CnepytoLeli cTagmeil NosyvyeHUs aHTUOMOTUKOB
rocne epMeHTaLuy ABNSETCA XUMUYECKas OUYMCTKA
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OTPACJIEBBIE NMPOBNEMblI KOPPO3NN

Koppo3noHHas CTOMKOCTb annapatypbl NPOM3BOACTBA aHTUGUMOTUKOB

O6opypgoBaHue
(maTepuan)

MoceBHOW annapat
(X18H10T)

depmeHTatop (X18H10T)

PeakTop (cTanb/amanb)
PeakTop (X18H10T)

KpucTtannunsatop
(X18H10T)

PeakTop (4yxyH/amanb)

Kpuctannunsatop
(uyryH/amanb)

dunbTp-npecc (4yryH)
dunbTtp (hToponnacT-3)

dunbTp-npecc (Hepxa-
BeloLLan CTab)

Opyk-punbtp (X18H10T)

To xe

OpyK-pnnbTp
(cTanb/amanb)

To xe

ApyK-punbTp
(cTanb/amanb)

®dunbTp-npecc (X18H10T)

BapabaHHbIi BakyyMm-
tnnbTp (cTanb CT3)

LleHTpudyra (X18H10T)
BapabaHHbIl YnabTP
(ctanmb CT3)

To xe
dunbtp (X18H10T)

To xe
LleHTpugyra (X18H10T)
LleHTpugyra (cTanbHas

ryMMUpOBaHHas)
Lpyk-punbTp (Hepxa-

BEHOLAs CTasb)
dunbTp-npecc (X18H10T)
AOpyk-punbtp (X18H10T)

HyTu-gunbip
(CTaﬂb%Maﬂ b)

JKcTpakTop (X128H10T)
Cenapatop (X18H10T)
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Ycnosus
aKcnyaTaymm

Bua paspyLueHus

depmeHTaUMoHHoe 060pya0BaHme

MuTtaTtensHas cpefa; 28 °C

MuTatenbHasa cpefa, NPoayLUeHT; 28 °C

MK* (10)
MK (20)

O6opyaoBaHue /151 0CadKAEHUS 1 KpUCTanimsauum

XnopucTblit Bogopog, 30 °C

To xe

BeH3nnNeHHNUMUINHa HaTpMEBas
conb, 6ytaHon; 10 °C
AMNUUWNNKH, BOAA, aLleTOH;

pH 1,5-5,5, 14 °C
ByTaHO/MbHbI KOHLUEHTPAT, aLe-
ToH; 30 °C

TpewuHbl B amanu (1)

MK (4)
Koppo3sus (10)

TpewmHbl B amanu (4)

WM3Hoc (4—7)

®unbTpoBanbHOe 060pyA0BaHIE

KynbTypanbHas XuakocTb;

pH 3,4-4,0, 30 °C

KOHLeHTpaT IMHKOMULMHA;

pH 3,0-4,0, 18 °C

Boga, confiHas KucnoTa, Wasenesas
KUCNOTa, TeTPaUnKINHa KaibLeBas
conb; 20 °C

MeTnneH XNopuUcCTbIii, MeTaHoN,
KanbLmnin xnopucTelit; 38 °C
OKCTpakT HuUcTaTuHa, 10 °C
MeTunoBbIA CNUPT, M30NPONKIIO-
BbI cnupT, TeTpauukinH; 20 °C
Kanbuuesas cofb TeTpaLmKinHa,
MeTW/0BbIV CAUPT, CONSIHAsA KMCMo-
Ta; 20 °C

To xe; 18 °C

To xe; 20 °C
KynbTypanbHasa xugkocts; 80 "C

HaTpneBasa conb 6eH3unneHnLun-
NnuHa, 6ytaHon; 20 °C

Cynbat aMmMOHUA, TOKO3a, AnaM-
MOHUSA (ocart, Boga; 20 °C
CrepunbHaa nutatensHasa cpefa; 20 °C
KynbTypanbHasa Xugkocts; 22 °C

Boga, KOHUeHTpaT x/oprugpara am-
nuunnnuua; pH 2,0—2,5
AMOULUANUHA TPUTNAPAT, BOAa,
auetoH; pH 1,5—5,5, 12 °C

Yronb akTUBUPOBaHHLIW, BOAa, CO-
NnsHas kucnota; 20 °C
JINHKOMULMH, 6¥TVII'IOBbIl7I cnupr,
aKTUBMpPOBaHHLIN yrosnb; 20 “C
HaTnBHbIN pacTBOP CTPENTOMULU-
Ha; pH 6,2—7,5

OuMNLLEHHbI pacTBOP CTPENTOMMU-
L1Ha, 6pom, BoAa, Yrofb OCBET/NAIO-
wwuin; pH 55—6,5, 12 °C
CTpenToOMULWMH, aLeToH, 6yTaHon,
Boga; 20 °C

M3Hoc (25)

MK (15)

MK (12)
Koppo3nsa gHuia
N CTEHOK (4)
Koppo3sus (4)
CrapeHue (6)

To xe

CrapeHue (6)

Koppo3sus (12)
dn3nNYECKUA N3HOC
(19)

Koppo3sus, dunsmyec-
Kuit usHoc (3—b)
®n3nyecKmnit U3HoC
(19)

Koppo3sus (6)
Kopposus, nsHoc (8)

Kopposus (5)
Kopposusa (2)
Kopposwusa (7)
Koppo3sus (7)
Kopposusa (5)
Kopposwusa (6)

CrapeHue (3)

OTCTOliHOe 1 3KCTPaKLMOHHOE 060pYa0BaHIe

MeTunneH XNopucTblid, 6yTUNOBbLIN
cnupt; pH 10,0, 20 °C

MeTuneH XNopucTbliA, 6YTUNOBbIN
CANPT, CONsIHas KUCNOTa;

pH 1,8-2,0, 15-16 °C

MK (8)
MK (4)

MpownssoacTBo,
onepaumm

Bce npupoaHble aHTUBMOTUKMN,
6MOCUHTE3
To xe

HuctaTtuH, Kpuctannmnsayms

To xe

MeHHWUMNVH, nofyYeHne HaT-
pueBoin conn

AMMOULUNNINHA TPUTUAPAT, OCaX-
[leHue

JINHKOMUUWH, KpUcTanamnsayms
npoayKra

JIVHKOMULMH, (DUALTPaLNS Ky/b-
TYpPanbHOMN XUAKOCTY

JINHKOMUUMH, OYNCTKA OT MUT-
MEHTOB

Xnopruapat TeTpaLuKnnHa, pas-
NOXEHWE KasbLMeBOro KOMIieKca

HucTaTuH, aKcTpakyms

HucTaTuH, KpucTanimsayms
TeTpauuKnuH, NonyyeHue Xnop-
ruapaTa TeTpauuKinHa
TeTpauukIuH, nosyyeHue
OCHOBaHMs TeTpaunKInHa

Xnoprugpat TETPALMKINHA, 0CaX-
[leHVie KanbLMeBon conm n3 MaTou-
HWUKOB

To xe
|_|eHI/ILLVI}'IJ'II/IH,v(1)W'IpraLI,VIFI
KY/NbTYPanbHON XXNAKOCTU
MeHVUUNNNH, BblgeneHne
npoaykra

CTpeI‘ITOMVII:!'I/IH, NnpUroToB/ieHne
nutaTenbHOW cpepbl

To xe

CTpEI‘ITOMVILl,Vltl, hunbTpauns
KYNbTYpanbHOW XULKOCTH

AMMULUMNANH, QYroBKa 1 npo-
MbIBKa aMMUUMUANNHA

AMOULMUANNH, (YroBKa U Mpo-
MbIBKa NacThl

HeoMWLUUH, NPUroTOBNEHUE YIS
JIVHKOMUUMH, O0CBETNeHWe ByTa-

HO/IbHOI0 KOHUEHTpPaTa

CTpeI'ITOMI/ILl'VIH, O4YNCTKa Han-
TWUBHOIO pacTBopa

CTpeI'ITOMVILI'I/IH, 0CBET/1IEHNE

To xe

JIVHKOMUUMH, 3KCTpaKuus

JINHKOMULMH, peaKCcTpaKLms
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O6opypfoBaHue
(matepwan)

PeakTop (4yTyH/3manb)

JKCTpaKTop-cenapaTtop
(X18H10T)

To xe
Cenapatop (X18H10T)

CenapaTtop-3aKCTpaKTop
(X18H10T)

JKCTpakTop
(cTanb/amans)

OTCTOHMK
(uyryH/amanb)
PeakTop (cTans/amarnb)

[JenuTenbHasi BOpOHKa
(X18H10T)

OTcToiHMK (X18H10T)

LleHTpo6eXHbIli 3KCTpaK-

Top (X18H10T)
[JenutenbHas BOPoHKa
(cTaslb ryMMUMpOBaHHas)
[enntensHaa BOPOHKa
(X18H10T)
[JenutenbHas BOpOHKa
(X18H10T)

Bakyym-BbinapHas ycTa-
HoBKa (CTeKno)
MeperoHHbIV Ky6
(X18H10T)

To xe

Annapart Ans 0TFOHKM
(X18H10T)
TennoobMeHHUK
(X18H10T)
BakyyM-BbinapHoii
annapat (X18H10T)
Tennoo6MeHHUK
(X18H10T)
BakyyM-BblnapHoii
annapat (X18H10T)
KonoHHa (X18H10T)

YcTaHOBKa Aana abconto-
TUPOBaHMS cnupTa
(X18H10T)
PekTnukaLnoHHas
ycTaHoBKa (X18H10T)
BbinapHas ycTaHoBKa
(X18H10T)

OTPAC/IEBbIE NMPOBNEMbI KOPPO3UU

YcnoBus
aKcnnyatauun

To xe

ByTunauetat, Boga, KMCNOTa CONs-

Has; pH 1,8-2,0, 15-16 °C
HaTwnBHbI pacTBOp, 6yTnnayeTar;
pH 2,5-2,7, 10°C

ByTunaueTaT, aKCTpaKT
LLlenous, BOZa

AMNUUUINNHA TPUTWUAPAT, BOAa,

MeTuNEeH XnopucTblii; pH 1,5—2,0, 5

°C

AMMOULNUNNNH XOPrugpart, Boaa,
MeTuNeH XnopucTblii; pH 1,5—2,0
MeTWneH XNOPUCTbIN, aleToH,

BO/JA, aLeTOYKCYCHbIN aup, xnop-

rugpart amnuumnnnia; 20 °C
MeTuneH XnopucTblid, Boga; 20 °C

HaTueHbI pacToBop; 18—20 °C

KynbTypanbHas XXWLKOCTb IMHKO-
MuumMHa, 6ytaHon; 20 °C
ByTaHONbHbI KOHLEHTpAT, BOAa,
consiHas kucnoTta; 30 °C

BogHblIii KoHUeHTpaT, 6yTaHon; 20 °C

BYTUNOBLINA CAUPT, TMHKOMULMH;
30 °C

Bupg paspyleHuns
(cpok cnyx6bl, rogbl)

MK (4-5)
MK (10)

MK (4)
MK (9)
Kopposusa (4)

nK (5)

To xe

Kopposus (5)

OQAVHOYHbIE MeNKne
cnegbl koppo3sum (5)
Kopposus unnmHg-
poB 3KcTpakTopa (3)
Koppo3sus gHuwa (7)

Cnegbl Kopposuu (20)

Kopposusa gHuwa (6)

AucumunnsiumoHHoe 06opyaoBaHme

KoHUeHTpaT IMHKOMULUHE;
pH 4,0-8,0, 80—85 °C
MeTaHOobHblE MaTOYHUKK; 90 °C

byTtunauerar; 90 °C

BopaHo-6yraHobHbIA MaTOuHKK; 40 °C

byTtunauerar; 90 °C

LLLenoyHblii KOHUeHTpaT; 90 °C

bytaHon, 6yTtunauetat; 90 °C
To xe

byTaHon, Boga; 90 °C

M3onponunosslil cnnpT, BOAR,
6eHson; pH 8,5—9,0, 85 °C

AueToH, Boga; 95 °C

ByTaHOMbHbIA KOHUeHTpaT, 70 °C

* MK — NnUTTUHroBas Koppo3ns.
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M3Hoca HeT (4)
Cnegpl Kopposun (12)
Cnefbl Koppo3uu (8)
Kopposus (5)
Kopposusa (3—5)
Kopposus, dunsmuec-
Kunin nsHoc (19)
Kopposusa (4)

To xe

»

Kopposus (5)

To xe

Kopposus (6)

OKOHYaHWe Taon.

[Npon3soAcTso,
onepaumm

To xe
OneaHAOMMLMH, 3KCTpaKyums

MeHnunnNnH, sKcTpakuua—
peakcTpakumns

[MeHUUMNNNH, OCBET/IeHNe
JKCTpaKTa

lMeHnumnnuH, cogosas
3KCTpakuma

AMMOULUNNNHA TpUrngpar,
3KCTpakumsa

AMMUUMANVHA TPUTBApaT,
oTcTauBaHue

AMNULMUANVHA TPUTUAPAT,
MpPOMbIBKa MaTOYHNKOB

AMMUUMANVHA TPUTUAPAT,
pereHepayms xnopuga MeTuaeHa

JINHKOMUUKH, 06paboTKa

JIVHKOMMUWH, nony4eHne
9KCTPaKTOB

JINHKOMUUMH, PeaKcTpaKyms
JINHKOMULMH, BTOpas aKCTpaKLys

JINHKOMUUMH, OTCTamBaHue
KOHLeHTpaTa

JINHKOMMUWH, ynapuBaHue
NMHKOMULMHA TUApOXIopuaa
Xnoprugpat TeTpauukimHa,
OTroHKa MeTaHo/a
MeHULUNANH, OTroHKa GyTun-
auerara

JINHKOMMUWH, pereHepauus 6y-
TaHona

MeHNLMANNH, OTrOHKa byTun-
aueTata

MeHNUMUANNH, NoNyYeHne
LLe/I0OYHOTO KOHLEHTpaTa
MeHNUMUANNH, NONyYeHne
KOHLeHTpaTa

MeHUUMNNNH, NoNyYeHne
LLe/IOYHOTO KOHLEHTpaTa
MeHNUMUNNNH, pereHepaLus
pacTBopuTenei

AMMULMANNHA TPUTMAPAT, pereHe-
pawus U3onponuaoBoro cnupTa

AMMUUUANVHA TPUTUAPaT, pere-

HepaLus aueToHa
JIVHKOMMUMH, ynapKa 3KCTpakTa
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OTPAC/IEBbIE NMPOBNEMbI KOPPO3WU

—. 0T v,

M BblaeneHne 6GMONOTMYECKV aKTVMBHOMO BeLLECTBa.
Llenb 3TVX cTaguin —noyyeHre nekapCTBEHHOTO npe-
napata BbICOKOI YMCTOTbI.

XMMMYECKas 0UMNCTKA — C/IOXKHbIV U TPYA0EMKMIA
WIPOLECC M3-32 HEOOXOAVMMOCTU OUUCTKM MOCTYNato-
Lero nocsne (hepmeHTaLuM pactsopa OT MHOMO4MC-
NEHHbIX NPUMECEN, NPUCYTCTBYHOLLIMX B HEM Hapsay C
aHTNOMOTVKOM. 0 XMMWYECKOI Npupoae nprmecu
ype3BblyaliHO Pa3HOOOPa3HbI: HeOPraHNYecKKe Conw,
yrnesogbl (caxap, roKo3a, Kpaxman u T. 4.), Xupbl
(noaconHeYHoe Macno, XXUBOTHBIA XUp 1 Np.), Apy-
rvie opraHuyecKrie CoeIMHEHNS, NPOAYKTbl UX pacna-
[3, OKVCNEHMSA N (hePMEHTHbIX NPEBPALLEHWIA.

TpyAHOCTb yaaneHus pa3HooGpasHbIX MpUMeceit
06YC/IOB/MBAET MEPBYIO XapaKTEpPHYH) OCOGEHHOCTb
XUMUYECKO/ OUMCTKM NEKAPCTBEHHBIX CPEACTB — ee
MHOFOCTYMNEHYATOCTb, GO/bLLIOE YMCMI0 TEXHOMOTYe-
CKWX onepauuii 1, COOTBETCTBEHHO, pasHOOGpa3se
(mmMeHsiemoro o6opyaoBaHus. B 3aBMCMMOCTU OT
CBOICTB aHTUBMOTVKA, €70 XMMUYECKOTO CTPOEHMS 1
cneuudmnKN HaKoMMeHNs: aHTUOMOTUYECKOTO BelLie-
CTBa Ha CTaAuM BblENEHUS 1 OUNUCTKM aHTUBNOTIKOB
MPVYMEHSIOT Pa3NMyHble METO/bI: 3KCTPaKLMIO, Cop6-
LIMOHHYIO OUMCTKY, OCaXAEHWe, ynapuBaHue, Kpu-
CT/UIM3ALYAIO U CYLLIKY.

CneacTteriem pa3HO0Opasvisi METOAOB, MPUMEHsE-
MbIX Ha CTaAMN BblAENEHUS| 1 XVMUYECKOW OYMCTKM
aHTNOMOTUKOB, SB/SETCA OTCYTCTBME COBMELLEHHbIX
annapaTypHO-TEXHOMOTMYECKNX CXEM; ANS Pa3/INUHbIX
KNaccoB aHTUOMOTUKOB MPUMEHSOTCS pasHble anmna-
PaTypPHO-TEXHOMOMMYECKME CXEMBI, 1 3TO 06/1eryaeT 3a-
Jady NpOTMBOKOPPO3VOHHOM 3aLLuTbl 06OPYAOBaHMSI.

Brtopas cneumguyeckas 0CO6eHHOCTb XUMMKYe-
CKOW O4YNCTKM NPOAYKTOB 6UOCKHTE3a — pasHOMac-
LUTaBHOCTb  MCMO/b3yemMoro obopygoBaHus. Ecnm B
MPOV3BOACTBE /1eKapCTBEHHBIX MpernapaToB, OCHOBaH-
HOM Ha XMMMYECKOM CUHTe3e, KOHLIeHTpaLms nepepa-

NbIBAEMOT O BELLECTBA B PeakLIMOHHOM Macce COCTaB-
nseT 06biuHO 10...20 %, TO BblAeNieHne aHTUOMOTUKOB
HAYMHAETCA C PacTBOPOB, KOHLEHTpALMA KOTOPbIX He
npesbiwaeT 1 % a B HEKOTOPbIX CAy4vasx ropasjo
MeHbLLe (0,05 %). B T0 e Bpems 415 TOro, Ytobbl Bbl-
[eNNTb aHTUOMOTVIK B TBEPLOM BUAE MyTEM OCKIEHS
(KpucTanmM3auum), pacnblIUTENbHON WU BaKyyM-
CY6/IMMALIOHHOM CYLLIKN Ha KOHEYHbIX CTafUsAX XUMU-
YECKON OYMCTKM, HEOBXOAMMO MonyyaTb PacTBOPbI C
KOHLIEHTpaLmeil aHTUOMOTUKOB He MeHee 15...25 %.

MoaToMy B HaYasie XMMUYECKON OUNCTKM aHTUOMO-
TUKOB WCMONb3YIOTCA GoMbLUMe (LECATKN KyOUUECKMX
METPOB) EMKOCTW, BbICOKOMPOM3BOANTENbHOE 000-
PYyZOBaHWE HEMPepPbIBHOrO WM MOMYHENPepbIBHOMO
[Je’CTBMM:, a 3aBepLUaeTCs npouecc HeboMbLUMMMK, C
NeproaunYecKoli 3arpy3Koli 1 BbIrPy3KOI annaparamu
eMKOCTbIO B HECKOJ/IbKO COTEH, a MHOrfa W [eCATKOB
NUTPOB. bonblune rabaputbl 060py0BaHNSA, UCMOSb-
3yeMOro Ha CTafyn XMMMUYEeCKOM OYMUCTKU, He NO3BO-
NAOT NPUMEHATL IMAIMPOBaHWE AN ero 3almTbl OT
KOppO3uu, MO3TOMY B 6O/IbLUMHCTBE C/lyYaeB UCMOSib-
3yeTcs 060pyL0BaHUE, U3rOTOB/IEHHOE U3 HEpXaBeto-
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WX CTanei, NOLABEPXKEHHBIX B PEaKLMOHHbIX cpeaax
XMMMWYECKOI OYUCTKM KOPPO3MOHHOMY PaspyLUEHUIO.

HakoHeL, aHTUOGMOTMKK, NPeACTaBNAOLLME COBOIA
CNOXHble OPraHNYeCKMe COeaMHEHNS C BbICOKOIA YyB-
CTBUTE/IbHOCTHIO K BHELLHWM YC/I0BUSAM, OT/IMYAOTCA
HEeYCTOMYMBOCTLIO B pacTBopax. Bo MHOruX ciyyasx
[iaXe HebOsbLLIOe NOBbILLEHWE TemmepaTtypsbl, U3Me-
HeHue pH 1 T. 4. NPUBOAAT K MHaKTMBaUuK, T. €. K
XUMUYECKUM U3MEHEHUAM, MPeBpaLlatoLLMM aHTu-
OMOTMK B 6OMOMOTMYECKN HeaKTMBHOE BeLLeCTBO.
Mo3TOMy NPU XUMUYECKOW OUNCTKe, KakK NpaBuo, He
NPUMEHAKOTCA pe3Kre TeMnepaTypHble BO3LeNCTBMS,
KOHL,eHTPUPOBaHHbIE KUC/OTbI, LLEI0YN U OKUCINTE-
nn. B TO e Bpems 4718 npouecca XMMUYEeCKOn oun-
CTKW XapaKTepHbIM SB/ISETCA UCMO/b30BaHWe MHOrO-
KOMMOHEHTHbIX W arpeccuBHbIX cpef. XUMUYecKas
OYMCTKa W BblaeNeHne aHTUBMOTKOB M 1X NOYMpO-
[YKTOB U3 KyNbTypaslbHbIX YXUAKOCTEN OCYyLLecTBNs-
tOTCS NPU NepeMeLLIMBaHNN B HENTPASIbHBIX U KUCTTbIX
XNOPUACOAePXKALWMX cpefax (Xopuabl Kanms U Ha-
TPUS, XJIOPUCTLIA METWUEH U Ap.).

Takum 06pa3oM, aHasM3 cocTaBa TEXHO/OruYe-
CKMX cpefl, OCOBGEHHOCTE NpoBefeHns GMocuHTesa
NEKapPCTBEHHbIX CPEACTB MOKasa, YTo 060py0BaHMe
Mo/BepraeTcs NHTEHCMBHOMY KOPPO3MOHHOMY paspy-
WweHuo [11—16, 19—23]. Mpn 3TOM 0NacHOCTbL KOp-
PO3MOHHOI 0 MOBPEXAEHWA 060PYA0BaHNA Ha CTaaunsX
XMMUYECKON OUUCTKM W BbILENEHUS NS pasHbIX
K/1aCCOB aHTMOMOTVKOB Pa3/InyHa U Hanbosiee BbICOKa
[N19 aHTUOMOTMKOB TETPALMKIMHOBOTO, NO/IMEHOBOIO
1 MakKponmaHoro knaccoB. OCHOBHOM Bz, KOPPO3uK
060pyoBaHNs — NUTTUHIOBasi KOPPO3us, B CBA3N C
3TUM [NaBHOW 3afayeil NPU CHUXKEHUW KOPPO3MOH-
HbIX NOTEPb Ha 3TOM CTafuM NPOM3BOACTBA ABNSETCA
MOBbILLEHNE MUTTUHIOCTOMKOCTW 060PYAOBaHY.
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MpeanoXeHo aHaNMTUYeCKoe pelleHne 3ajayn 0 TOKe NPOCTPaHCT-
BEHHO pa3feneHHOro MakporanbBaHuW4yeckoro anemeHTa (M 3) npu
npoTeKaHUM MNpOoLecCOB KaTOLHOr0 BOCCTAHOBJMIEHWS KMCNOpoja C
AN PY3NOHHBIM KOHTponeM. OnpegeneHbl hakKTopbl, BAUAOLWME Ha
CKOPOCTb pacTBOPeHUSA aHOA0B ranbBaHonap. MPUMeHUTENbHO K ycC-
NOBMAM 3KcnayaTauMum M30MPOBaHHbIX TPy6onNpoBOAOB NOA3EMHOWA
YKNafKu npegnaraeMblii MeTo4 No3BoaseT NpoaHann3MpoBaTb BNUA-
HWe pasmepoB 3/1IEKTPOLOB ranbBaHonap, NoNsApPU3aLMOHHbIX Xapak-
TEPUCTUK TPY6HOro meTanna, NPOBOAUMOCTW FPYHTOB, FpaHUyaLmnx
C aHOAOM M KaTof0M, Ha KOPPO3MOHHYIO o0nacHoCTb M 3 npu oTKA0-
YeHUWN KaToAHoW 3awuTbl. CopMynMpoBaHbl YCNOBUS, HEOBX0AU-
Mble 4N peanv3auny npegnaraemoro metoga. NpoeefeHO cpaBHeHME
06cyXaaemoro MeToja ¢ M3BECTHbIM "‘MpaBuaoOM niowagen.
I\/I HMKaOT Ha TPybonpoBoAax NOA3EMHON YK-
Nagkn B MeCTaxX CKBO3HbIX MOBPEXAEHUN
M30NALUMOHHBIX MOKPbITUIA. ["anbBaHoMapb! QyHKLMO-
HUPYIKOT B Nepnoabl OTCYTCTBUA K&TOAHOI7I 3allnThbl
(Npwv yKnagke NoA3eMHbIX TPy6ONpoBOAOB, 40 BK/IO-
yeHus CT&HLI,I/II7I KaTO,D'HOVI 38.LLI,I/ITbI), NA1aHOBbLIX WA
€€ HepernameHTUpyembIX OTKIHOYEHUN (aBapI/II/IHOG

akporanbBaHN4eckume anemeHTbl (M3) BO3-

OTK/KOYEHUE BAO/b TPACCOBbLIX /IMHUIA 3NeKTponepe-
[lauu, BbIX0AA M3 CTPOSA TPaHC(OPMATOPOB-BbINPAMU-
TeNeil, aHoJ0B YCTAHOBOK KaTOZHOW 3aLLMTbI, C/ly4aeB
BaHAa/IM3Ma — paspyLUeHus unu pasrpabneHns 06o-
PyfoBaHuWs), a TaKkke npu o6cnefoBaHny Tpybonpo-
BOJOB METOLOM OTK/IHOUEHMS 3aLLMUTHOIO TOKa.
Mownck aHofoB M3 (MecT KOPPO3VMOHHOTO paspy-
LUEeHNs) MeTofaMy M3MepeHns NnoTeHumana cBobos-
Hol Koppo3um (ExQp), 6OKOBOro v MPOAOMLHOrO rpa-

[VIEHTOB HampsHXKeHUs Maio 3MEKTUBHbI, MOCKOMbKY
aHoAbl 1 Katofbl MO KOPOTKO 3aMKHYTbI MO FPYHTY
n Tpybonposody. lMpu 3aToM Hambosnee onacHbIMU
ABNSAKOTCA aHOAbI MasibIX Pa3MepoB, KOTOpbIe Nosispu-
3YKOTCA KaToAHO v nx Exp npmbnmxaetcs K noTeH-

UmanaMm 6GoMbLUMX KaTodoB. A B FPyHTax C BbICOKOI
3MEKTPOMNPOBOAHOCTbIO E  aHO0B MasibixX pa3MepoB

MPaKTUYeCKN COBMafaeT C MOTEHLMAIOM GOMbLUMX
KaTogoB. CKOPOCTb KOPPO3MOHHOIO paspyLUeHus
aHO/I0B OMPeeNseTcs MAOTHOCTbIO ToKa. [pu 6oMb-
LLIMX 3HAYEHMAX NIOTHOCTM TOKA, KaK Gy/eT NOKa3aHo
HKe, CiMa TOKa HEBENMKA, BCNIEACTBYE MabIX Pas-
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