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INTOCTPOEHHE ©VHKLHH /IBH>KEHHUA
AKTHBHPOBAHHOI O PACTBOPA PEAT'EHTA
B KYCOYHOO/HOPO/IHOM II/TACTE TOP®OB

IMOCTOSAAHHOH MOIIHOCTH

OrpcaHbl TeopHs M MpaKTHKa ITOATOTOBKH HCKYCCTBEHHBIX CYLICHIIOB TIPH pa3paboTKe
DOCCBIITHBIX MECTOPOXKACHHUH Ha OCHOBE (DH/IbTPALIMOHHO-APEHAXHOro criocoba oTTaH-
BanpsA. [lpy 5TOM YCTAHOB/IGHO, YTO IMPH PaBHOMEPHOH HeYCTaHOBHBLICHCA ¢bH/IbTpa-
LIMH aKTHBHPOBaHHOIO pacTBOpa peareHTa BCAKOe H3MeHeHHe Hallopa Ha I'paHHLax
QHABTPALIMOHHOIO MTOTOKA IMPHBOAUT K MTHOBEHHOMY IepepacripeaeseH IO Harlopa BO
BceM 110ToKe. Ha 3108t OCHOBe nocTpoeHa (OYHKLIMA ABHMKEHHS aKTHBHPOBaHHOIO pac-
TBOpa peareHTa B KYCOYHOOAHOPOAHOM I/IacTe TOPGHOB ITOCTOSHHOH MOLIHOCTH.

KrroueBble c/10Ba: CYIIeHLIOBbIe 30HBI, POCCHIITHbIE MECTOPOMACHHS, aKTHBHPOBAHHbIH
pacTBop peareHTa, KYCOYHOOAHOPOAHBIF I/1acT TOPGOOB, T'OPHU3OHTa/IbHBIC APEHb,

IPOHHLIAeMOCTb.

y Be/IMUeHHe POCTa OGBEMOB Ile-
pepaboTKY TOPHOM MaccChl MpH
paspaboTKe POCCHITHBIX MeCTOPOXKIe-
HUM Ha 6aze TAXKeNOM 3eM/IePOHHOM
TEeXHHUKU CTaBWUT [IOATOTOBKY Mep3/bIX
Mopoa K BBIEMKE B UMC/IO BamKHEHIINX
3a7a4, CTOAIIMX Tepea TOpHOAOOHIBAIO-
el npomeiirzieHHocTeio Cubupu 1 Ce-
Bepo-Bocroka P®. OcobenHo Gosnblinoe
3HaueHHe B II0C/IeHHe roasl npuobpe-
TAlOT MeTOAbl BOAHO-TEI/IOBOM TOArO-
TOBKM MHOTO/IETHEMep3/bIX POCChINei B
OCeHHe-3UMHMI Tepuol, Tak KaK BO3-
MOKHOCTH CYIIeCTBEHHOI'O pPaclIVpeHUs
MaciTaboB 6HYpPOB3PBHIBHOIO  Criocoba
PbIX/IeHUs1 TOP(OB, CIAepXKHBaeT ero
BbICOKasi CeBeCTOMMOCTb.  YuWThiBast
OCOBEHHOCTH Pa3BUTHSA FOPHOIO MPOU3-
BoactBa Cubupu 1 CeBepo — Bocroka,
a Takke reo/IorMyeckoe CTPOeHUe pPoc-
CBITTHBIX MECTOPOXKICHUM, crieayeT OXU-
[aTth, UTO BeaAylUIMM CIIOCOBOM BOIHO-
TEIVIOBOM  Me/IMOpalLMM  MHOTO/IeTHe-
MEP3NBIX TOPOB CTaHeT (UIbTPaLIH-

OHHO-ZIpeHakHOe OTTavBaHHe B KOM-
T7IeKCe C TIOATOTOBKOM HCKYCCTBEHHBIX
cyieHLos [1].

TexHomorusi TOATOTOBKM  KCKYCCT-
BEeHHBIX CVIIEHLIOB TIpU pa3paboTke
POCCBITTHBIX MECTOPOXKACHHI COCTOUT U3
[IBYX OCHOBHBIX OIEpaLIMii: OTTanuBaHUs
Mep3/bIx TOPGOB OOBIMHO PUIBTPALIN-
OHHO-AIPEHaXKHBIM CIIOCOOOM U YMeHb-
IIeHUs] B/IaXXHOCTU TOPPOB 10 KPUTHUE-
CKOTO 3HaueHWsl, HCIIOb3ys APeHHUPO-
BaHMe OTTasgHHOTO MacCCUBa.

PunbTpalliOHHO-APEeHaXKHBIMU ~ CIIO-
cobaMu OTTaMBaHUS Mep3nbix TOPGOB
Ha3bIBAIOT CIMOCOOBI, MPH KOTOPBIX IMO-
Jadya BOABl MPOUCXOAWT Oe3 Haropa M
MpupalleHde TaluKa IPOU3BOAUTCS
cBepxy BHU3. [lns obecrieueHus1 ydyact-
KOB POCCHITTH pUABTpaLIMOHHO-
[PeHaXXHbIM OTTaMBaHHWEM, UCTOYHHUKOM
BOZIOCHaOXKeHUs, MOTYT CAYKHUTb PEKH,
pyusu U oszepa. Pacxoa Boawl ans ot-
TavBaHusl 1 M® Mepa/bIX TIeCKOB COCTaB-
asmotT oT 5 no 15 M°. Tpu dpunsTpaum-
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OHHO-ZIPEHaXXHOM OTTaWBaHHK MHOrO-
neTHeMep3nbix  TOPQOB  [IPUMEHSIOT
APEHaXHYIO CHUCTEMY W3 MHEMHBIX Bbi-
TAHYTHIX OTKPHITHIX KaHaB. [ lorepeuHsi
npodu/ib ApeHaKHBEIX KaHaB TparieLe-
BUAHBIN ¢ YRIoOHOM 1:1 mpu raybuHe mo
2,5 Mu 1:1,25 nipu raybyiHe cebie 2,5 M.
[NutaHre pUABTPALIMOHHO-APEHAKHOM
OTTaMKU MOXKET OCYIIeCTBIAThCH Uepe3
crieLaZibHble  MHUABTPALHMOHHbBIE Ka-
HaBbl. [lAMHa TNyTell TOPU3OHTA/IBHOMN
dusTpaliy ¢ I/I0WaAu TO/IMIOHa A0
BbIXOZIa BOZbI B APEHUPVIOIIYIO TOPHYIO
BRIPAaOOTKY MoxkeT coctariath 20-80 m
[2]. OTo paccrosHMe Ha3HayaeTcs B 3a-
BUCHMOCTH OT BO3MOXKHOM KOHEUHOM
rayoyHBl  OTTaMBaHUs  TOPQOB, HX
PU/TBTPALIMOHHBIX CBOWCTB U AOIMYCTH-
MOM MPOAO/MKUTE/TBHOCTH pabor.
Memnbiiee  paccrosiHie —obecrieurBaeT
Oonee MHTEHCUBHOe oTTavBaHve. [llu-
pYHA KaHaBbl Y PAaCCTOSIHHME OT OPOCH-
Te/sl YCTaHAB/IMBAIOTCH TO/BKO [0 OIIbI-
TY MPaKTHKH, YTO CBHA3AHO C OO/IBIIMMH
3aTpaTaMH Ha Mpoxoaueckue pabotel. B
STOM CBS3M OCOOEHHO AaKTYa/lbHbIM SB-
nsieTcs MOCTpoeHHe (PYHKIIMM KUHETHKU
[MPOHHLIAEMOCTH TOP(QOB B TIpaHHLaX
paccMaTpuBaeMoro 6/10kKa (YC/ioBHO Ky-
COUYHOOAHOPOHBIM TI71aCT TOPQOB) C
LIe/IbI0 YCTAHOB/IEHWS MMapaMeTpPoOB TeX-
HOZIOTUY  (PH/IBTPALIMOHHO-APEHAKHOTO
criocoba otravBaHus. Ha  pocchIrHBIX
MECTOPOXKACHHUSAX 3TOT CIOCOO II03BO-
NleT OTTarBaTh C/IOM MEP3/IbIX TaledHU-
KOB WU 11IeBHsi, rpaBus, ecka, Hepas-
fefleHHble  CMaboNpPOHULIAEMBIMU  TTPO-
coaMU (TIWHBI, CYITIMHKK WM CYIIecH),
ecnu comepkaHve ITIMHUCThIX MHHepa-
noB He 1ipeBbimaeTr 5 % [2, 3).

Mertoauka Mcciea0BaHUA

[ns obocHOBaHMs [MapaMeTpoB To-
PUBOHTA/IBHBIX [PEH C Le/IbI0 paclivpe-
HUsA O0/1aCTH TMPUMEHEHUs! TeXHOIOTMU
[MOATOTOBKU HMCKYCCTBEHHBIX  CYIIEeHLIO-
BbIX 30H ObI/IM ITPOBeaEeHbI MabopaTop-
Hble, a I034Hee MPOMbIIICHHBIE HCCre-
[IOBAHUSA KUHETHKH IMPOHHLIAEMOCTH I10-
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pPOa C comepkaHHeM ITIMHUCTBIX MEHe-
panoB 10 15 %. B KauectBe ocHOBHOW
MIPeArOChIIKK /71 TIPOBe/IeHHsl HCCrie-
[OBaHMIT Obl/la MPUHATA TUIOTe3a, COo-
[71aCHO KOTOPOM TeMriepaTypHas aKTH-
BallMs pacTBOpa peareHTa [03BO/IHUT
YBE/TMUNTh CKOPOCTb (PH/IBTPALIMU [aKe
B C1aborpoHHLIaeMbiXx Mopoaax. B ka-
yecTBe (PUABTPYIONICNCS KHUAKOCTH HC-
O/Th30BA/IMCh PeareHThl THa alloMUHAT
HaTpUsl, X/IOpHOe Kere3o, cernapaH
2610 coBMeCTHO C 3/IeKTPONMTaMU, -
MMOX/IOPUT, CU/IMKAT HaTpUs U BBICOKO-
MorneryaspHele nommMepsl Thrna KOAT
(MpoayKT KoHAeHcalLMy KYOOBBIX OCTaT-
KOB TeKkcaMeTwu/ei/iMaMu1za, Ta/l/loBOrO
Mac/a U AUX/0p3TaHa) v ap.

Xopolive pesysTathl Obl/M MO1yde-
Hbl TPU KICTO/Tb30BAHHUK X/IOPHOTO Ke-
nesa U cUAMKaTa HaTpus. Moanduim-
POBaHHBIE PasHOCTH MOHTMOPH/I/IOHUTA
OB TIO/TYYeHbl MYTEeM COOTBETCTBYIO-
mert 06paGOTKHM MOHTMOPW/IZIOHUTOB
pacTBOpaMH X/IOPHOro xkeresa. [lpwu
KOHEUHOM Y/Ie/TbHOM [IaB/IeHWUM TIpU-
MepHO B 2,2 MIla o6pasubl Gbiv Bbl-
fepxKaHbl B TeYeHUe HEeCKO/IBKHX CYTOK.
B Xome wucnbiTaHMM Ha YCTAHOBKE IO
orpeeeHyio  MMPOHMLIAeMOCTH  T/IMHU-
CTBIX [IOPOA [aB/IeHHe THUAPOOOKUMA
00pa3lioB  MOHTMOPW/I/IOHUTa COOTBET-
CTBOBa/I0O KOHEUHOMY Y/1e/IbHOMY /1aB/ie-
HHIO B YC/IOBHOM KYCOYHOOAHOPOAHOM
r7iacte Topdos. [pypoansie o6pasLibl
[OABEPra/iMch OOXKKMY, COOTBETCTBYIO-
IeMy IaB/ICHUIO, UCIIBITHIBAGMOMY 3TU-
MU obpasliaMy B eCTEeCTBEHHbBIX YC/TOBU-
SIX 3a/IeraHusi POCCHINeN TMPY TOCTOSH-
HOM MomHocTH TopdoB. Ha Kkaxmoii
CTYIIeHW WCIIbITaHWM OOpa3libl Bblaep-
JKHBA/IMCh B T@UEHWE HECKO/TBKUX CYTOK
10 TIO/THOM CTAaOWIM3aLMKU (PU/BTPALM-
OHHBIX PaCcXOIOB, TMOC/Ie Yero oripeae-
As1ack MPOHULIA@MOCTh MOPO/I.

ViccnenoBanusi BAWSIHUSA TeMIlepaTty-
PO¥ akTHBaLlMK pacTBOpa peareHra (aa-
nee APP) pa3nuuHoi KOHLIEHTpaLMK Ha
MMPOHULIA@MOCTh T7/IMH TPOBOAW/IMCH Ha



©CTeCTBEHHBIX KAO/MMHOBBIX, MOHTMO-
PW/I/IOHUTOBBIX T7IMHAX W MX PasHOCTIX
C WCIMO/b30BaHHEM AWMCTU/I/IMPOBAHHOM
BOAbL. DKCIepUMeHTasbHble PaboThl Ha
KAO/IMHOBBIX T/IMHAX OCYLIECTB/IS/IMCh B
Tpex avana3oHax Temrneparyp 20-25 °Cc
(komHaTHas), 50-60 °C u 80-90 °C, Ha
MOHTMOPU/I/IOHUTOBBIX ~ [7IMHAaX ~ ObIZIO
YBE/IMUEHO UMC/IO TPOMERKYTOUHBIX TO-
uek B obnactv Temneparyp 40-70 °C.
[lepen mnoBblleHWeM TeMrepatyp 06-
paslibl  BbIACPKUBA/IUCH B YCTAHOBKE
[Py 3aaHHOM [aB/IeHUN MMAPOOGKUMA
B Teuenre 10 cyr. [laa wckmoueHus
BAMSAHMA TEMIIePaTypHOro TUcTepesyca
o6paslbl BHayazie IOABEPra/Ch MHO-
FOKPATHBIM HarpeBaM M OX/IaXKACHUSM.
3a McxXoaHbIe 3HaueHHs [POHULIAeMOCTH
(Mp¥ KOMHATHOM TeMrepaTtype) MpPUHU-
Ma/IMCb MX T[IOCTOSHHbIE 3HAueHusd, He
V3MEHSIIOIMECs TOC/Ie OUePeHOrO LIMK-
na: HarpeB — ox/axaeHve. [Ipu nocne-
AyIOllleM HarpeBe Ha KaXkaoM TeMIlepa-
TYPHOI ToYKe obpa3sell BhICPKUBA/ICH B
TeueHHe OHMUX CYTOK. TeMIlepaTypHBbIi
PeXUM PeryanupoBa/Ca  SIEKTPOTePMU-
YeCKMM MeToZOM (B3aMeH TepMOCTaTH-
POBaHMs), TO3BO/ISAIONIMM  3HAYNUTE/IbHO
COKPaTUTh BpeMs CTabW/IM3aLMKU TeMrie-
patypsl Ha Kaxaou cryreru a0 100 4 u
YBE/MUUTh BEepXHUI AHana3oH H3MeHe-
Hust Temriepatyp ot 90 o 160 °C.
Pacxoa  duabTpyeMor — XKMAKOCTH
(xopHOTO Kenesa) onpenenssics no Mno-
KasaHMUAM CUYeTYrKa oBOpOTOB IIpecca.
Punsrpatmio vccreayemoro APP uepes
obpasell NPOM3BOAWIN B YCAOBUAX, WC-
K/IIOUAIONIMX Ha/lMure CBOBOAHOTO BO3-
AyXa B MOpoZAe WK Boae, T.e. TapaHTh-
PYIOLIIMX OAHO(A3HOCTb TIOTOKA B TIPO-
MOMAKEHNY BCero 3KCIIepPUMEHTa.
Kontenrpaumio APP  BohizepxuBanu
B uHtepBazie 40 — 50 % nipu ero pacxo-
e 80 — 100 r/T rMUHKUCTOrO TPyHTA.
Hccnenosanysa rmokasanu, 4To TeM-
nepatypHas akTHBallMg pacTBopa pea-
reHTa BbI3bIBACT W3MEHEHWE CTPYKTYPhI
pacTBopa X/IOPHOTO XKefes3a, UTo IpH-

BOAWUT K BPEMEHHOMY M3MEHEHWIO ero
PUBMKO-KUMUYECKUX  CBOMCTB. TaroM
pacTBop oObG/MazaeT B TeyeHue orpe/e-
NIeHHOTO BpPEeMeHM CBOeOOPA3HOM «IIa-
MSATBIO» O ero TeMIIepPaTypHOM AaKTUBa-
LMK U TIOC/Ie ero OXIaxaeHUs (Bpems
penakcalyy He YCTaHOB/ICHO).

CropocTh hH/IBTPALIMK TAaKOTO pac-
TBOpa peareHTa IOBbILIaeTcs B 2—4
pasa, uTO MO3BO/SET BK/IIOUATh YUACTKH
POCCHINU /7151 TIOAITOTOBKK HMCKYCCTBEH-
HBIX CVIIGHLIOB C COCPKaHHEeM TI/IMHH-
CThIX MUHeparnoB a0 15 % [4].

PesynbTaThl HCC/IEAOBaAHHUSA

[poMmbli/ieHHbIe SKCTIEPUMEHTBI
MIPOBOAWMCH Ha OAHOM K3 POCCHITHBIX
Mectopoxaennit Caxa (Arytus). Tlocne
TeMIIepaTypHOM  AKTHMBALMU  PacTBOD
peareHTa rnoMellany B FOPU3OHTA/IbHbIC
apeHbl. [lpuueM paccTosiHie Mexay
BLIPAGOTKAMU  YBE/TMUMBACTCHA B COOT-
BEeTCTBUM C YBe/WYEHHEM CKOPOCTH
dpuUnbTpaLK aKTHBUPOBAHHOTO peareH-
Ta, UTO TO3BO/MSICT CHU3UTh 3aTpaThl Ha
npoxoadyeckrie pabothl. KoadpdpuiimeHT
bUABTpaLMM  AKTUBUPOBAHHOTO — Pac-
TBOpA peareHTa, YCTaHOB/ICHHBIN B X0O/1e
MabopaTOPHBIX UCTIBITAHWH, OIpeaesss-
cs1 1o popmyrie (puc. 1)

K, =exp[In63,4-(0,119-C,)], (1)

rae C., — coaepxaHue TUHUCTBIX MH-
HeparnoB, %.

B xone mnpOMBIIIGHHBIX 3KCIepU-
MEHTOB ObI/I0 YCTAHOB/ICHO, UTO KpOMe
PacCTOAHUA MexKay ApeHaMH, IpoaosI-
JKHUTE/IBHOCTBIO 06paboTku TopdpoB APP
Ha CKOPOCTb U CeBecTOMMOCTb (PH/IBT-
PaLMOHHO-IPeHaXKHOM OTTalKU OKa3bl-
BaeT BAMAHMWE M TYOHMHA ApeHarkHbIX
KaHaB.

YcraHOB/EHO, YTO NP YBe/IUYeHUH
PaccTosHUA MeXay ApeHaXkKHbIMH KaHa-
BaMH B HeCKO/IbKO a3 IpeBbILIalolero
rnyorHY OTTaWBaHHsA, CKOPOCTb OTTau-
BaHWsA CTAHOBUTCH HeAOCTaTOYHOM, UTO
TpebyeT YyBemnueHus TMYyOHHBI 3a/10XkKe-
HUsl TOPU3OHTA/IBHBIX ApeH a0 3 M (rpu
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Puc. 1. 3aBucumocts Koappuunenta cpuastpauns (Kyp) TophoB or cozepixanusa B

HHX rauHucTbIX Yactau (C.,)

MOIIHOCTH TIOATOTAB/IMBAEMOro I1acTa
CYILEHLIOB A0 6 M).

[lpn stoM nocTpoeHre PYHKLIMK
nevikenrst APP B ninacte TopdoB riocto-
SIHHOM MOIIHOCTH MMeeT [IBa BapHaHTa
pacueta. [lepBbiit peaycMaTpyBaeT, 4ToO
MacCHB TOPOB KYCOYHOOAHOPOAHBIN C
PABHOMEPHBIM COAEPKAaHMeM T[/TIMHUCTO-
ro LieMeHTa. Bropoii mpeaycMmarpuBaeT
HeOZHOPOAHOE CoAepXKaHve [/IMHBI B
Topdax (cnoucteie moposasl). PaccMot-
pyUM TiocTpoeHre (OYHKLIMK ABUKEHMUS
AKTMBUPOBAHHOTO pacTBOpa peareHTa
17151 TIePBOTO BapUaHTa.

[pu PUABTPALIMOHHO-IPEHAKHOM
OTTaMBaHUU B KYCOUHOOAHOPOAHOM Mac-
cuBe TopOB (MepBbili BapHaHT pacueTa)
MMeeT MeCTO pPaBHOMEpHas YCTaHOBUB-
mascss PUABTPALIMS, [IPY KOTOPOU /IMHUU
TOKa (PUABTPYIOIIErOCs aKTUBUPOBAHHO-
ro pacteopa pearenta (APP) sBasiotcs
rnapasvie/bBHbIMU  TIPAMBIMUA. [ Ipy Takoi
dunbTpalivi popMa M pasMepbl KUBOTO
ceyeHHs TOTOKa He M3MEHSIIOTCS I10 ero
anvHe. Tak Kak TIPaHULIbl [TOATOTAB/IH-
BAaeMOro MO/IMrOHa He COo3AaloT AOTIOfN-
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HUTe/bHBIX CH/ COIMPOTHB/ICHMS, TO ABU-
x)enrie APP Bo Bcert obnacti dpunbTpa-
LMK OyeT OAMHAKOBBIM.

PaBHomepHas HeYCTaHOBHBILASCH
dunsrparivis APP MoxeT uMets MecTo B
TOPU3OHTA/IBHOM T10/I0COOOPAasHOM II/1a-
CTe KYCOUHOOAHOPOAHOrO I/1acTa Top-
doB, Korza Haropbl Ha IPaHULIAX Ii1a-
CTa u3MeHsIoTcs BO BpeMeHH. CKOpOCThb
dbunsTpalmy 6yaeT OAMHAKOBOM B IIpe-
fenax BCEro Iviacta, HO IepeMeHHOM BO
BPEMEeHHU.

Ha puc. 2 npeacrarneno noriepeu-
HOe ceueHue Iiacta, npuueM Hi () u
H; () ob6osHaueHbl TMepeMeHHBle BO
BpEeMeHU Haropkl Ha MPaHMLIaX /1acTa v
yepes H (t)=H;(t)-Ha(t) — nepemenHoit Bo
BPeMeHU JIeNCTBVIOIIMA Harop B IMOArO-
TaB/IMBaE@MOM I1/1acTe.

[Mycts v (t) — nmepemenHas Bo BpeMme-
HU CKOPOCTb (pU/IBTpaLIMK B Iacte U h
(x,t) — TMepeMeHHBIM IO KOOpAWHAaTE U
BpeMeHU Harop B CeYeHMsX II1acTa,
MeprieHAVKY/ISAPHBIX K TUHUAM TOKa. To-
r1a ypaBHeHVe YCTaHOBUBILEHCH (PU/IbT-
paunu APP 6ynet umets Bua (6]



7\\ ™~
II T~
1 TODdJav »
H; \\\\ bt e S
\ a ~ T~ _T_
™ H \\i\
b - H

ey

Puc.2. OanomepHas ycraHoBHBLUasica chuabtpauns APP:
H; — Hariop duasTpyronierics xuakoctv npu x = 0, M; Hy — Harop puisTpyonencs KUAKOCTH
npu X = Ly, M; o — Yros1 Hak/oOHa IVIOTHKa, Ipad.; Ly, — paccTosiHe MexKay FOPH30HTa/IbHBIMU

apeHamu, M; H — rnybuHa Nnotoka, M

ldv v dh
~, 8 @)
gd K, dx

rae kK u g COOTBETCTBEHHO — K0apdhu-
LIMeHT (pUabTpaLMu TOPGOB U YCKOpe-
HUe CU/IbI TSKeCTHU.

Tak Kak cRopocTh PUABTPALIMM OT X
He 3aBHCUT, TO I1be30MEeTPUYeCKHUN VK-

noH (— dh/dx) 6yzer nocrosiHeH Mo Ko-
opavHAaTe X U PaBeH CpeaHeMy Ibe30-
METPHUUECKOMY VK/IOHY B KYCOUYHOOAHO-
POAHOM TI7IacTe TOopdoB, T.e.

dh H
LySLLE
dx L,

[TpyHMMasa BO BHMMaHME TO, YTO Ile-
PeMeHHBIN MO KOOpAWHATe W BpPeMeHH
Harop  aKTMBUPOBAHHOIO  PacTBOpa
peareHTa B ceyeHMU Iiacta hy_o=H; u
[IPOMHTErpUPOBaB ypaBHeHve (3) nony-
YUM:

(3)

h=H, -H>X. @)
1 qu

Dopmyrna (4) naeT BeIpaxKeHWe Ha-
rnopa B I71acTe B MOBOM MOMEHT Bpe-

Menu. Ha mepBritt B3rzsia, pesyribTaThl
MPOBeeHHbIX HCC/IeI0BaHMI A0CTaToOu-
HO HeoXHuaaHHbl. B cooTBetcTBUM C
OOIIeNPHHATHIM TTPeACTaBAeHNeM O Xa-
paKTepe MpoTeKaHus PU3UUECKHX TIPO-
1IeCCOB, XWIKOCTb, B ToM uucre 1 APP,
NnpuHUMaeTcs Hecxkuxaemon. Ha CA-
MOM fe7le U3 3TOM 3aBUCHUMOCTU MOXKHO
copMyTMpPOBaTh CACAYIONIMI BbIBOI:
IPY PaBHOMEPHOM HeYyCTaHOBUBIIIEHCS
dunsrpaim APP  Bcsikoe usMmeHeHue
Harlopa Ha TIpaHULax UABTPALOH-
HOT'O IOTOKa ITPHUBOAUT K MTHOBEHHOMY
repepacripeaeseH|io Harlopa BO BCEM
[IOTOKE.

[NoacraBass B ypaBHeHve (2) BMeCToO

nbesoMeTpudeckoro ykaoHa (— dh/dx)
ero BolpaxkeHye (3) rocsie MHTerpupoBa-

HUSI TIO/IYYVM YpaBHEHYe Mepepacripese-
fleHYs1 Hartopa Bo BceM 1otoke APP:

g
ge %o H

L, |

()

i
K¢
v=e|v,+

rae vy — CKOPOCTb (H/IBTPaLMY B I/Ia-
CTe B Haya/IbHBIM MOMeHT BpeMeHH (t=0)
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10C/1e 3aro/IHeHUs pacripeae/MTebHOM
KaHaBbl ¥ OPOCHUTE/Iel aKTUBHPOBAHHBIM
PacTBOPOM peareHrTa.

3aBucuMocTh (5) maeT BhIpameHye
CKOPOCTU (PUABTPALIMM B I/1acTe B [TO-
6ol MOMEeHT BpeMeHU. YKa3aHHas 3a-
BUCUMOCTb TO/Iy4eHa HaMU TIpH yuere
cun wHepunu. Otciona anvHa QUABT-
PALIMOHHOIO TIOTOKAa WM PACcCTOSHUE
Mexay ABYMS TOPU3OHTA/IbHBEIMU Ape-
HaMU COCTaBUT

g

qu 2
L,= M’ 6)
v

OnHako, OLIGHKa BIUSHUS YCKOpe-
HUS CW/Ibl THXKECTH Ha CKOPOCThb IIpU
PpaBHOMEPHOM HeyCTaHOBUBLIENCH
dubTpaliy  aKTUBUPOBAHHOIO — pac-
TBOpa peareHTa MPaKTUYeCKOro 3Haue-
HUS He MMeer.

[TosToMy 3HaueHWe pPacCTOAHHA Me-
KAY ABYMS FOPU3OHTA/IBHBIMM ApeHaxk-
HbIMK BBIPAOOTKaMH B KYCOUYHOOAHO-
poaHOM TMacte TOpdOB TMOCTOSHHOM
MOIIHOCTY 6e3 yueTa CW/l WHepLd B
cyny ypaBHeHus (6) U ¢ yU4eTOM 3aBUCH-
MoctH (1) 6yaet uMeTh BUA:

, _ Hexp[n634-(0,119C,)]

’ y ¥

Ortciona BbITEKaeT ellle OAWH BLIBO:
y4eT CU/ WHEPLMM TIPH pacyere paBHO-
MepHOM HeYyCTaHOBUBIIEHCA QHIBTPa-
M APP MoxeT vMeTb IpakTHueckoe
3HaueHHe TO/IbBKO /718 BecbMa Ma/loro
Haya/IbHOTO TMPOMekKYTKa BpeMeH!, U
MpU BecbMa 3HAYMTe/IbHOM IMPOHULIae-
MOCTU TOp(oB. B ocTanbHbIX XKe ciyya-
X YUeT CH/ WHepPLIMY TMPH TTOATOTOBKE
CYILIEHLIOBBIX 30H ITPAKTHUECKOro 3Ha-
yeHuss He uMmeeT. [locreaHee ob6cTos-
TeNbCTBO AaeT BO3MOXKHOCTb paccMart-
pUBaTh IPOLIECC PAaBHOMEPHONM HeycTa-
HOBUBIICHCH PUIBTPALIMA  AKTHBUPO-
BaHHOIO PacTBOpPA peareHTa Kak COBO-
KYIMHOCTb MIHOBEHHBIX YCTAaHOBMBIIHXCS
MPOLIECCOB.
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BbiBoabI

1. Tlpu paBHOMepHO! HeYCTaHO-
BUBIICHCA (DUILTPALIMKM AKTUBUPOBAH-
HOTO PacTBOpa peareHTa BCAKOe H3Me-
HeHMe Harlopa Ha rpaHMliax (u/ibTpa-
LIMOHHOTO TIOTOKa TIPUBOAUT K MTHO-
BEHHOMY TepepacripesneneHuio Haropa
BO BCeM TIOTOKe.

2. B pesynbrate NpoBeneHHBIX [1a-
GOPATOPHBIX W IPOMBII/ICHHBIX 3JKCIIe-
PUMEHTOB YCTAHOB/ICHO, UTO 0OpaboTKa
TOPPOB aKTMBUPOBAHHBIM PACTBOPOM
peareHTa II03BO/ISET YBE/MUUUTh CKO-
pocts unbTpai B 2—4 pasa [1,2].
[ocTurnyteii adppekT caenasn BO3MOXK-
HbIM IIOATOTOBKY HCKYCCTBEHHBIX CY-
IIEHLIOBBIX 30H Ha TOpdax C coaepxa-
HUeM bl 10 15 %.

3. Tlpy moAroToBKe HCKYCCTBEHHBIX
CYIIGHIIOB Ha POCCHIMHBIX MEeCTOPOK/Ie-
HUSAX OCHOBHBIM BHZIOB APEHaXKHBIX BbI-
pabOTOK  SIBMSIOTCS  TOPH3OHTA/TbHBIC
apetsl. [lpy rnyGyHe oTTauBaHWA 3Ha-
YUTE/IbHO TIPEeBbINIAIONIeH  PACCTOSHHE
Mexay ApeHaMM, 3a/10KeHUe MOCAeIHUX
[TO/TKHO OBITh He MeHee 3-X MeTPOB MpU
rnybviHe TopdoB A0 6 METPOB.

4. OcHoBHBIMU (haKTOpaMHM, orpeze-
ASIIONIMMH  PACCTOsIHUE MeKAY TOPH30H-
Ta/IbHBIMM IPEHAMM MPY [TIOATOTOBKE KC-
KYCCTBEHHBIX CYIIEHIIOB, SB/SIOTCH CO-
[epxKaHWe I/IMHbl B POCCHIIH, MPOHH-
Ll@aeMoCTb TOP(OB, YK/IOH IVIOTHKA,
MOIIHOCTb TOPGOB. [loCTUrHYTHIe B XOz€
MMPOMBIIIZIGHHBIX ~MCC/IeIOBaHUM — 3Haue-
HUSI KPUTHUECKOM BraxkHocTH 3,5 %, mno-
3BO/H/IU pa3pabaThiBaTh Meparnbie Topda
Jaxe /1erKiMU 6ynbao3epaMy BO BpeMsi
CcUrbHBIX MOPOo30B. Ha yuactkax pocchr-
M, 7@ /ThAMCTOCTb TOPOB He YaasioCh
rnoHusuth Hxke 4,5 %, 6bi1a ycriemHo
WUCTIONMb30BaHa TaAXernasd 3eM7eporHas
TeXHHKa.

5. Yuer yckopeHHst CU/bl TSAKECTH
[IpU pacyeTe PaBHOMEPHOM HeyCTaHO-
BuBlInerics uastpaunn APP  Moxer
VMeThb IMPaKTUUeCKoe 3HaueHHe TONbKO
[71s1 BeCbMa Ma/Ioro Hauva/lbHOTO TPO-



MekYyTKa BpeMeHH, W IpU BechbMa 3Ha-
UHUTEeNbHOW MPOHULIAEMOCTH TOPQOB.
B ocTanbHBIX Ke caAyyasx YueT Cuil
WHEepLMH TIpU TOATOTOBKE CYIIEHLIO-
BbIX 30H MPAKTUYECKOro 3HaueHus He
nmeer. IlocnenHee o6CTOATENBCTBO

[aeT BO3MOXKHOCTb  pacCMaTpuUBaTh
MpoLIecC PaBHOMEPHOM HeyCTaHOBUB-
mericsa (pUAbTpaLK aKTUBUPOBAHHOTO
pacTBOpa peareHTa Kak COBOKYITHOCTb
MTHOBEHHBIX YCTAHOBHUBIIUXCA IIPO-
11eCCOB.

1. Moposos B.H., Mopososa E./I. Tloaro-
TOBKa HWCKYCCTBEHHBIX CYLICHIIOB Ha OCHOBE
BO3IENMCTBUsT Ha HeaeOpMHUPYEeMyIo MOPHC-
TYIO Cpeay aKTMBUPOBAHHBIM PAacTBOPOM pea-
redta. /B kH.: TopHbi HMHDOPMALIMOHHO-
aHaMTHMYeckui 6ronneredb, 2009. Ne 3 — M.:
MITVY, c. 66-68.

2. Noremkurr C.M. Metonuku pellieHHs
MPOeKTHBIX 3azay — M.:MI'PU, 1986 — 38 c.

3. Muapapiuyeckoe oOTTavBaHHE Mep3IbiX
nopoa/ B.I'.Tonbatman, B.B.3namencku,
C.A. Ywucrononbckuii. Tpyast BHHWH-1,
1970., 1. XXX. — 440 c.

KOPOTKO Ob ABTOPAX

CITHCOK /TUTEPATYPbBI
4. A.c. 934011 CCCP. Criocob roarotos-

KM  [/IMHWUCTBIX ~TPYHTOB K  MPOMbBIBKE/
B.H.Moposos, M.B.BepxorypoB. 3aperuct-
pupoBaHo B [ocymapcTBeHHOM peecTpe U30-
6perennit 01.05.1992 r.

5. Kvumsunrigurt A.H., Yepapos O.I. Puzu-
KO-MeXaHUYeCKre OCHOBBI  (POPMHPOBAHMUS
CBOMCTB IMMHKCTHIX ropoa. — M.: Ctporiuaaar,
1975. — 35 c.

6. OCHOBBI THAPOTEOIOTMYECKUX PACUeTOB
/ ®.M. Bouesep, M.B. INapmonos, A.B. /lebe-
neB, B.M. IlllectakoB. — M.: Heapa. 1969. -
369 c.

KopocroBerko B.B. — NOKTOP TeXHUUECKUX Hayk, Mpodpeccop, 3aBeayiommi Kadenpor, e-mail:

korostovenko@mail.ru;

Mopo3soa H.B. — Beaymmit utxkerep kadeapsr CPY (Cubnpcruit PenepanbHbiit YHUBEpCHTET),
Eroposa E./I. — KaHOWAAT TeXHUUECKUX Hayk, A0LeHT, e-mail: elena6119@yandex.ru;
Mrporkrr B.A. — KaHAWAAT TeXHUUECKHX Hayk, A0LeHT, e-mail: 95vstatkus@miail.ru;

Moposos B.H. — KaHAMAAT TeXHUYECKHX HayK, AoLeHT, e-mail: GGDS21209909@yandex.ru
MuporoBa X.B. — KaHaMAAT TeXHUUECKUX HayK, AOLIeHT, e-mail: mirgenni@yandex.ru.

CDVY (Cubupckuit PenepanbHbiit YHUBepcHUTeT

EYAN—

o KU/Ib/IBIM — mextiex.

o K/IEBAK — Mo/10T ¢ ZiepeBAHHOM pPYYKO#, 3a0CTPEHHBIN C OZHOrO KOHLIA.

o K/TIOIIKA — HOXKKa apO4HOM Kperu.

o KOBbI/IA — HapyleHye Yy KpOBU II/1acTa, TIPU OTpaboTKe KOTOPOro /1a-
BOM WY APYroM BHIPAOOTKOM, NMeeT TeHACHIIMIO K OOPYIIeHUIO, A/IMHA «KO-
Obl/» Kak IO MPOCTUPAHHUIO, TaK U M0 TMaAeHUIO AOCTUraeT HEeCKO/IbKUX MeT-

OB, To/MHa He Goree 1 M.

e KO3A — momanka € YeThipbMsi OTKMAHBIMM POTaMU A/s1 TIePEeBO3KH
KpYIHOrabapyUTHBIX IPy30B. Pexxe — mosckas BaroHeTKa.
¢ KO3E/T — mnonynisipHast cpeau MaxTepoB KapTtodyHas urpa. Camas vHTesn-

I'OPHALIKOE APIO

4
NEY o N
e,

MleKTya/sIbHas Urpa roc/ie rnepeTarrBaHys KaHata.
* KO/IOBAfl — Tabenb yueta pabouero BpeMeHH.

e KOHBEVEPA — Mo:xeT MokasaTbCs, UTO 3TO MPOCTO OLIMGOUHOe 06pa3oBaHie MHOKECTBEHHOTO
yKcsla OT «KOHBeHMep», TeM He MeHee 3TO KApPrOHM3M — BCTIOMHHM: «...Mbl TOBOPUM He WITOPMBI, a
mwropMal» Takoe NMpouzHOLIeHNe «KOHBerepa», HO He «KOHBerephl» XapaKTepHO /sl IaXTepoB.
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