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B cBfi3M ¢ HameyaeMbiM 3HAUYMUTEJIbHBIM yBeJHUEHHEM OGbeMa MPOH3-
BOJICTBA MHHEpaJIbHBIX yHOOpeHHil o0co0yio Ba*KHOCTb MPHOOPETaloT BOIMPO-
Cbl COBEpLIEHCTBOBAHHSA CHOCOOOB MX NPOH3BOACTBA. JleHCTBYIOIHE TEXHO-
JIOTHYECKHE CXEMbl IPeAyCcMaTpUBAaIOT NOJyueHHe cy/JbdaTa aMMOHUA B KpH-
CTa/JJIn4eckKoM BHJe. Bonpoc o jpanbHefilleil nepepaboTKe KPUCTANIHUECKOTO
MarepHajia U ero noJydyeHue B TPaHYJHPOBAHHOM BH/Je I[I0Ka He Halles
YAOBJIETBOPHTENbHOIO pelIeHHUs.

ArperupoBaHue KpPHCTaJJIOB cyJabdaTa aMMOHHSI U oGpa3oBaHue GoJee
UJIM MeHee yCTOMYUBBIX UX COCJMHEHHH NMPOUCXOAHMT NMpHU A0OaB/JAEHHH K KpPH-
CTaJJINYeCKOMY MaTepHaJsy HeKOTOPOTO KOJHYecTBa BOJABI HJIH BOJHOIO pacr-
Bopa cysabdara aMMOHHA. B 3ToM c/jyuae BO3HHKaeT HeoOXOAMMOCTb y/la-
JIEHHsI U3 rpaHy/ HU30bITOUHOH BJAru M 3aKpPenJeHuss Toi (opMbl, KOTOPYIO
OHM npuoOperaloT B pesyabrate rpanyasuud. CuaeaoBaTenbHO, pELICHHE
BONPOCA MOJIyYeHHSI NMPOYHBIX TPaHya Cynbdara aMMOHHS JOJIXKHO Ipeay-
CMaTpUBaTh U OJHOBPEMEHHOEe pellleHHe BONpoca O CHocobe CYLIKH.

IlosokHUTe/NbHBIE ONMBITHI NPUMEHEHUS IICeBJOOKHIKEHHOTO cJos s
CYIIKH Pa3/JUYHBIX MaTepHasoB {l—5] Mo3Bo/asAOT CUHTATh, UTO M3 H3BECT-
HbIX anpoOMPOBAHHBIX MPAKTHKOH MPOCTHIX cnoco00B CylwkH HauboJgee
MepCHeKTHBHBIM $IBJASETCS CyIIKa B IMCEBAO0KHAEHHOM CJOE. ;

C 1eabio MPOBEPKH BO3MOXKHOCTH MPAKTHYECKOTO OCYLLECTBJIEHHS NPO-
ilecca CymKH I'paHy] cyjabdara aMMOHHS B ICEBAOOKHKEHHOM cJjoe Oblia
H3rOTOBJIEHA MOJE/Ab anmnapara NepuoAUYecKOro JMAeHCTBHSI W NPOBEJEHHI
npeaBapuTebHble UCCAEJOBAHUS 1O M3YUEHHMIO OCHOBHBIX 3aKOHOMEDPHOCTEM
MOBEJeHHS CJI0SI MPHU BO3AECTBHH HA HEro XOJOJHBIM ‘M HarpeThiM MOTOKa-
MH BO34yXa. :

Cxema 3KCNepHMEHTAJIbHOIl yCTAHOBKHM TIpHBeJeHa Ha pHc. 1.

DKcrepuMeHTaJbHAsl yCTAaHOBKA COCTOMT M3 Komipeccopa 1, pecuBe-
pa 2, NoABOAALINX TPYyGOMPOBOAOB 3, 4 ¢ BCTPOeHHBIMH AuadparmMamu 5, 6,
HarHeTaTeJbHOro TpyGONpoBoAa 7, 3JeKTPHUECKOro Kajopudepa ¢ CHCTEMOH
peryauposanus temnepatypsl 8 u annapara 9. IToasoasuue Tpy6onpoBOAbI
cHaGXKeHbl 3aMOPHBIMH yCTPOMCTBAMHU, 00ecNeyuBaIOLMMH HX He3aBHCHMOe
BKJIOUEeHHe B JHHUIO. JlaBleHHe B pecuBepe KOHTPOJHPOBAJOCH MaHOMET-
pom 10 ¥ moOAJEp:KUBAJOCH HA HYKHOM YDOBHE PEryJHpPOBOYHBIM BEHTH-
Jem 11, ; :

ITosaHee BoO3HHMKJIA HEOOXOAHMMOCTb B IMOCTAHOBKE MpephiBaTe]s IOTO-
ka 15 c-mpusBonom 16 u ycnokoutesnbHolt eMKocTH 17.
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Annapar aas o06pasoBaHHS ICEBAOOXKHKEHHOTO CJOS H BU3YaJbHOILO:
Ha0Jll0/leHHs 32 ero noBeJleHueM COCTOMT H3 JBYX uacTeil — CTEKJSTHHOH KO-
JOHHB 12 aunamerpom 35 u BbicoTOil 500 MM M pacnpefesuTeNbHOR KOPOG-
ku 13. CoennHeHne KOJMIOHHBI C paclpeeuTeNbHOi KOPOOGKOH OCYLLeCTB/IA-
JIOCh ee M0CaJKOH Ha NPUTEPTYI0 KOHHYECKY!O NMOBEPXHOCTD.
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Puc. 1. Cxema 3KcnepHMeHTalbHOH yCTaHOBKH.

Cucrema nbe3oMeTpoB u AuddepeHIHAJbHBIX MAaHOMETPOB olecmeyn-
BaJia 3aMep OCpeJHEeHHbIX 3HAYEHHI [aBJEHHs BO BCEX HHTEPECYIOLIMX TOU-
kKax. Temneparypa TenjoOHOCHTeNsl TNepej pacnpeAeauTebHOR PpeleTKok
B CJIO€ M O BHIXOJE M3 HEro 3aMepsijiacb TEPMOMETPaMHu.

OnbiThl MPOBOAMANCH C TPAHYJUPOBAHHBIM H KPHUCTAJNJAHUYECKHM CYilb-
¢daToM aMMOHHS, a TakKKe C HCKYCCTBCHHO NPHTOTOBJEHHBIMH /KOMIIO3M1-
IHAMH, COAEPKAIUMY pasJHyHble NPONOPUHN 00OHX KOMIOHEHTOB. B kaue-
CTBE MCXOJHBIX KOMIIOHEHTOB HMCIIOJNIb30BAJACS COPTOBOH KPHUCTAMIUUECKHIT
cyabdar, aMMOHHSI cO CpPeJHUMH pasmepaMu yactun 0,5 MM H HacbimHOH
NJAOTHOCTBbIO P, =0,84 r/cM® U cyxue rpaHy/bl TOrO »Ke MaTepHana ¢ 3KBY-
BaJIEHTHBIM JAHaMerpoM 3,6 MM M HACBIMHOH MJOTHOCTbIO  p, =0,76- r/cm3.

[lepBblit 3Tam uccaeq0BaHHg Obl HampaB/JeH Ha BbIsiCHEHHe oO6Lulen
KapTHHBI MOBEAEHHMS CJOs MOJA BO3JAeHCTBHEM CTAallMOHAPHOrO IOTOKa XO-
JIOLHOTO M HArpeToro TEIIOHOCHTeNs M 3KCHePUMEHTasibHOe OIlpeje/eHue
JHana3oHa CKopocTeil YCTOHYHBOIO CYLIECTBOBAHUSA IICEBAOOXKHKEHHOIO
CJI051. .

Ha puc. 2 MyHKTHDPHBIMU JHHUSIMH HAHECEHBI KPUBBHIE NCEBIOOMKHIKEHHA
IAJS1 CJAO0Sl, COCTOSILIEro H3 KpUCTasauyeckoro cviabdarta ammonus (i =0,
JeBas yacTb rpaguka), W cjosi, COCTABJEHHOTO M3 CYXHX IPaHyJ TOro xe
martepuana (f =0, npaBas wactb rpaduka).

YcraHosaedo, 4to mpu NpOAYyBKe HEYIUVIOTHEHHOrO CJIOA CYXOro mare-
pHasa CTalMOHAPHBIM MOTOKOM BO3JyXa HMEeTCs 30Ha CKOPOCTed ras3oBOro
NOTOKAa, B KOTOPOH HAOGJIOAAeTCs YCTOHUHBOE ICEBIOOXKHMKEHHOE COCTOSIHHE.
Jlnsi cos, COCTOSUIEr0 M3 KPHCTAJJIMYECKOTrO MarepHasia, CKOpPOCTb mepe-
X0/lla B TCEeBAOOXKMIKEHHOEe COCTOAAHHE MUHHMMaJbHA M YHUCJAEGHHO paBHa
0,3 M/cek, uto cooTBeTcTByeT crenmenu ero pacumipenus K,=1,2. Cropoctb
TICEBIOOKHUKEHUS CJI0S, COCTABJEHHOrO U3 OAHMX TI'PaHyJi, MAaKCHMaJjbHa
u paBHa 1,8 m/cek. CKOPOCTb MCEBIO0KHAKEHHS KOMITO3HIIUH, COCTaBJEHHbIX

1'16



13 000UX KOMIIOHEHTOB, 3aBHCHT OT IMPOIEHTHOro COINEpPXKaHHA COOTBETCT-
BYIOLLErO0 KOMIIOHEHTA ¥ pacnoJiaraetcs BHYTPH YKa3aHHbIX rpaHHIL.

i

—; —0/0
L e - 15

i 22 74 Q6 a4 0 72 74 76 Iz 20
(xgpocrms  bosdyxa, mpcer

Puc. 2. 3aBUCHMOCTb CONPOTHBACHUS COA OT CKOPOCTH BO3NyXa M YacCTOTHI
IuHaMuueckux mosnell Teuii. f=0. 1loTOK cranuoHapHui. f=3,35; 10;
16,7—uacToThl AMHAMHUECKHX BO3JAEHCTBUH, 24.

Ha puc. 3 myHKTHPHBIMH JHHHAMH NOKAa3aHO H3MEHEHHE CTENeHH pac-
IHPeHHsT A0St /ISl TIPEAETbHBIX CydaeB ero CyLIeCTBOBaHHUS.

24 ; -
w3350y
/ FAOeu

/ ,if'ﬁZ«

1 /
W%
. 1
s / / i
2 p”
(9}— / ,/ Sy

( 7 : [ /45‘4:5’;’"‘

4 o R W N
— {wopoeme  bosdyxa, sjfcex

Puc. 3. 3aBucumocTb KO3 huUHEHTa paclIuPeHUs CI09 OT CKOPOCTH BO3AY-
X4 W YaCTOThl AMHAMHYECKUX BO3AEHACTsuil. —BbIcOra €nod B P1i0I3M CO-
CTOHUH, K, —BBICOTA (JIOS, COOTBSTCTBYIOULAs HACBIIHOMY BeCy, f=s). [lo-

TOK cTaiuoHapubiii, f=3,35; 10; 16,7—u4acTora AMHAMHYECKHX BO3AEHCTBUH, 24.

IToBbilieHHe TeMnepaTypbl TEIJIOHOCHTENsT MPHUBOAHJIO K HEKOTOPOMY
CMEILEHHUIO KPUBBIX ICEBIO0KHKEHHS B CTOPOHY GOJIbLIMX CKOPOCTEH, HO
He BHOCHMJIO KAaYeCTBEHHOTO M3MEHeHHsl B moBeleHHe cjosi. B cayuae no6as-
JeHUa B Maccy, COCTOSILLYI0 H3 CYXOre MpPOAYKTa, HEKOTOPOro KOJNHYECTBa
BJIAKHOTO MaTepuaja Takke o0pasyercs NCeBJOOXKHKEHHBIH CJI0#, HO A
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€ro CyulecTBOBaHHs TPeOYIOTCS 3HAYMTE/IbHO OO0JbLIME PACXOJAbl OXKUKAI0-
ulen cpedbl. Bospacranue CKOPOCTH CONPOBOXKAAETCs ObICTPbIM paspylie-
HUEM BJIa>KHbIX KOMIIOHEHTOB CJ/1051, IPOYHOCTb KOTOPbIX HAMHOI'O HHXKe IPOY-
HOCTH OCHOBHOH MaccChl MaTepHaJsa M HX BbIHOCOM M3 amnmnapara.

Bce nmonbiTKH nmepeBecTH HEMOABHXKHBIH CJIOH BJ1AXKHOTO TPAaHYJFUPOBAH-
HOro MarepuaJjia B IICE€BAOOKHKEHHOe COCTOfIHHE NIPH BO3JEHCTBMM HA HEro
CTAllMOHAPHBIM IIOTOKOM TOPSAYEro TENJIOHOCHTEJs B MHTepBaJe TeMIeparyp
350—420°K He mnpuBesu K 2KeJaeMbIM pesy/brataM Io Tpﬁ IPHYHHE, YTO
IpH BBEJAEHHH BJIAXKHOFO MaTepHa/ja B HArpeTblil rasoBblil MOTOK HAaYHHA-
€TCsl MHTeHCHBHBIA MpOLECcC HCMapeHHsl BJAard ¢ NOBEPXHOCTH IPaHyJ, Ko-
TOPbI NPUBOJAUT K HMX ObICTPOMY OTBEpPJEHHIO U CJAUNAHHUIO APYT C APYTrOM.

JobaBienrieM K [CEBAOOKHKEHHOI Macce CyXOro MPOAyKTa HeGOJbLUIMX
KOJIMYECTB BJIA2KHOTO MaTtepua/ja yJAaBajoCh B OTHAEJAbHBIX CJaydasax yaep-
XKaTb CJIOM B HOPMAaJbHOM cocTosAHud. Ho 3To pocturajoch 3a cyeT 3Hauu-
TeJIbHOrO BO3paCTaHHUSA CKOPOCTH JBHJKEHHs INOTOKA M CONPOBOXKAAJIOCH 3a-
METHbIM YHOCOM H3 CJ107A MEJKHX KOMIOHeHTOB. Takoill cnoil BecbMa yyB-
CTBHTEJIEH K DAaBHOMEPHOCTH NHUTAHHsA H HeOOJ/bIIHEe NePerpyskd NPHBOAAT
K HapyLleHHIO pexXKHMa M NpeKpalleHHI0 ero «kuieHus». [lanbHeliuiee yse-
JIMYEHHEe HHTEHCHMBHOCTH BO3JEHCTBHS IOTOKA HA YACTHUUDbI, CB3aHHOE C BO3-
pacTaHueM CKOPOCTH €ero JBHXKEHHd, HexKeJaTeJbHO H3-3a UPe3MepHOro
yHoca. '

C 1e/IbIO MOBBILIEHHS 3((peKTUBHOCTH BO3JEHUCTBHS Ia30BOr0 NMOTOKA Ha
CJIOM NpH OJAHOBPEMEHHOM COKpAlleHHH pacxofa OXKHXKalouUlel cpeabl Obli
H3MEHEeH Xapakrep JABHMKeHHMsi camoro moroka. Ha yyacTKke MeXAy KaJopH-
¢epom u annmapatoM OblI YCTAHOBJEH MeXaHHYECKHUH NpepbiBaTe/lb POTOPHO-
ro Tuma, NPUBOAUMBIH BO BpAaleHHE OT PEryJHpyeMOro 3JeKTPOABHUraTesis.

Bropoit stam uccaenoBaHHil NPOBOJAMJCS B HaANpaBJIEHHU BbISCHEHUS
Xapakrepa BJAUAHUS HECTALlMOHAPHBIX BO3JeHCTBHH HA INOBEJEHHE CJI0A KPHU-
CTAJJIMUeCKOTO0 M TpPaHYJHPOBAHHOTO cyab(ara aMMOHHMSI M KOMIIO3HULHH,
COCTaBJIGHHbIX H3 3THX MaTepHaJjoB.

YcTaHoB/NeHO, YTO HMeeTCsl KauyeCTBEHHOE H KOJHUYeCTBEHHOe OTJHUHe
B TOBEJEHHH CJIOS NMPH BO3/CCTBUAX HA HEr0 HECTAallHOHAPHBIM NMOTOKOM
BO3/yXa MO CPABHEHHIQ CO CTAUHOHAPHBIMH BO3AeiicTBUsAMH. Kauectsennoe
OT/IMYyHE COCTOHT B TOM, UTO NpH omnpejesieHHOH HHTEHCHBHOCTM AMHAMHUYeE-
CKMX BO3JeHCTBHUIl, AOCTATOUYHON /5 Pa3pyllieHUsAs HaHMMeHee NPOYHLIX CBs-
3eil yacTuIl ApPyr ¢ JAPYrom, HauuHaeTcs 'MX nepeykiaajaka. OHa cOnpoBOXK/IA-
€TCsl yMeHbIIeHHeM pACCTOSIHUS MeXKJAy YacTHIaMHM W NPHUBOAHMT K o0uieMy
yMeHbIIeHHI0O 06beMa CJ0s W ero ymjaorHeHuio. CreneHb YIVIOTHEHHS CJOS
* 3aBUCHUT OT psiaa (aKTOpoB, OCHOBABIMH M3 KOTOPBIX SABJSIOTCA: NEPBOHA-
YyaJbHAas IJVIOTHOCTb YKJAJAKH YacCTHI[ B CJi0€, HHTEHCUBHOCTb JAMHAMHYECKOTO
BO3JleiCTBHSl M CIOCOGHOCTb MaTepuasa K ymaorHenHo. [Ipouecc ynaorne-
HHUS CJIOSI CONMPOBOKAAETCS HEKOTOPLIM TMOBBIIIEHHEM CONPOTHUBJEHHS, KOTO-
poe OH OKa3blBaeT JABHKYlUeMycs MoToky. lisi 3Toro nmepuosa xapakrepHbiM
SABJASIETCS TO, UTO y CJIOS, COCTOAILET0 M3 YaCTHUL, HUMEIOIIMX IOCTOSHHbIE
pasMephl NPH JOCTATOYHON MPOAOKHTEAbHOCTH AMHAMHUCCKUX BO3JAEHCTBHH
U ONpeiejeHHOH HX HHTEHCUBHOCTH, CYLIECTBYET BIOJIHE OIpeae/eHHas
cTeneHb HX YIJIOTHEHHS. DTO YCTaHOBJIEHO BH3yaJIbHbIMH HAOJMIOAEHU MU
H NPOBEPEHO MOTPYKEHHEM B CJOIl IMOABEIIEHHOrO0 Ha THOKOH HUTH CBUHILO-
BOrO lllapuKa. 3aMeuyeHo, YTO OTHOCHTeJNbHAs MOJABUIKHOCTb YACTHIl Y YMJIOT-
HEHHOTO CJIOSI HeBEeJHKa, BbIMBIB MeJKHX (pakuuii Martepuaja B BepxHHe
Y4acTKH cJ0osi He 3aMerTeH. [/l Kax/JA0il 4acTOTHl NyJbCAalUi CYLIECTBYeT
TaKas WHTEHCHBHOCTb JHHAMUYECKOrO0 BO3AEHCTBHUS, TIPH JAOCTHXKEHHH KOTO-
poil Habuiogaercss MakcuMaJjbHoe ymiaoTHeHue caosd. Ilocaenyiomee mocre-
TIeHHOE yBeJMYeHHe CKOPOCTH OXKMKAIOUIeH cpelibl YBeJIHUHBAET PACCTOsIHHE
MEX1y 4YacTHLUAMH; UX TOABHXKHOCTb BO3pacraer, M CJOH mpuHoOperaer
CBOCTBA TEKYUYeCTH, aHAJOTHYHO TOMY, KaK 3TO HMEET MECTO B CJydyae BO3-
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AeHCTBHA CTALlMOHAPHBIM NOTOKOM OxHxKawllel cpeasl. OcoGeHHOCTBIO He-
CTALlMOHAPHBIX BO3AEHCTBHH Ia30BOro IOTOKA SBJASIETCS BO3MOXKHOCTb 00-
Pa30BaHUA NICEBAOOKHMKEHHOTO CJOSA INPU MEHBIUHX OCPEJHEHHBIX pacxoaax
oxuxatoweii cpeabl. CkasaHHOe HJJIOCTpHpyeTcsl rpadukamu puc. 2 u 3.
B neBoii yactu rpadukoB MpHUBEAeHbl KPHUBble ICEBLOOKUKEHHs AJA CJ05,
COCTOSILIEr0 M3 KPHCTaJJIMYECKOro cyJsb(ara aMMOHHUS, 2 B MPABOM YACTH —
AJd CJA0S1 M3 CyXHX TpaHyad.

[Iposoananch onbiTbl N0 00pPa30BaHHIO MCEBAOOKHIKEHHOTO CJOSI H3
BJIaXXHOTO TIpaHy/qMPOBAHHOrO cyJ/baTa aMMOHHs NPU HeCTaHOHAPHBIX
BO3/JeHCTBUAX TelOHOCHTeJeM ¢ TeMmneparypoit 350—420°K. Marepuana
HEMnocpeACTBEHHO BBOJAMJICA B Harperblii anmapar B MPOTUBOTOK TEIJOHO-
curento. [lceBmooxunKeHHoe COCTOSIHHE CJIOA YCTAHABJAMBAJOCH H MOAJAEp-
KHBAJIOCh CTAaOMJIbHBIM B LIMPOKOM JAMana3oHe YacTOT MyJbCalMii MOTOKA
fIPH HEeBbICOKHX CKOPOCTSX NMOTOKA M OTCYTCTBHH YHOca. Bpems npeOGbiBaHus
B annapate Marepuasia co CpeHMMH pa3MepaMH rpaHya B 3,5 MM, HauaJb-
HOoi BsakHOCTbIO 6,0% u kKoHeuHoit — 0,5% mnpu yKasaHHBIX BbillEe TeMIle-
patypax cocras/seTr 3 <+ 4 MHHYTHI, 4YTO CBHIETEJIbCTBYET O 2KeJaTeJbHOCTH
NpYMMEHEeHHs1 MCEeBJOOXKHUIKEHHOro ¢J/05, 00pa30BaHHOIO HeCTallMOHAPHBIMH
BO3JEHCTBUAMHU MMOTOKA OXMXKaloWledi cpeibl AJS OCYILeCTBJAEHHUS IeJIoro
paaa MaccooOMeHHBIX MPOLECCOB.

IlpenBapurenbHoe rpaHyaupoBaHHe Cyab(aTa aMMOHHMSL [0 arperatos
KpynHocTbio | = 3 MM B COYeTaHMHM C HECTAllMOHADHBIMH BO3AEHCTBHAMHU
TEMNJOHOCHTEA MOJOXKHUTEJNbHO CKa3biBAeTCS Ha CYUIKe B ICEBA00KHKEHHOM
cJoe, Tak Kak obecrneunBaer CTaOW/AbHOCTb THADPOAMHAMHYECKOrO pexXuMa
mpouecca W MPaKTHYeCKH HCKAIoYaeT yHOC Matepuasaa c¢ rasamu. OaHaxo
IOCTHKEHHe 3THX npeumyuiecTB OyleT BO3MOXKHBIM JIHMIIb B CjAyuyae Nnojayd
B CYLIMJKY [0CTAaTOYHO MPOYHBIX BJaXKHbIX rpanya. Cnalble BiaxkHbie rpa-
HyJbl U3 cyJabdaTa aMMOHHA paspyllamTcss A0 HX BXOJa B CJOH yXkKe B IH-
TaTese CYLIHJIKH.

B cBfi3u ¢ 3TUM 1eaecoo0pa3Ho COBMECTHTb ONepalyy rpaHyJaHpOBaHuSs
H CyIWIKH cyabdaTa aMMOHHMS B OAHOM anmapare. [lnsg stroro HaMu npeana-
raeTcsl OCYIIECTBJSITh TPAHYJALHMIO NpPEeABAPHTENbHO YBJAaXKHEHHOTO CYJib-
¢dara aMMOHMs HA BHOPOIJIOCKOCTH, pacnoJsaraiouieicsa Mexay UIHEKOBbIM
nurarteseM U paboueil KaMepo# CYIIMJKH C MCEBAOOXKHKEHHBIM C/IOEM Tak,
97006bl NMOTOK BJIAKHBIX TPaHyJ] MOAABaJACA BHOPOMIOCKOCTbIO HEIOCPeCT-
REHHO B BOCXOJASILIHI MOTOK rOPsiYMX rasos.

BoiBoant

1. ITokaszano, 4to AJisi mepeBOJAa CJOSI BJaXKHOro Marepuana (cyJbda-
T4 aMMOHHS$), KaK HerpaHy/JMPOBAHHOTO, TAK M TPAaHY/JHPOBAHHOIO, B YCTOM-
4HBOE MCEeBJ00KHKEHHOe COCTOsSIHHEe HeoOXOAMMO HCIOJb30BaHHE HecTa-
HHOHADHOTO TMOTOKa CYIIWJbHbIX Ta30B.

2. CosMellleHHe Omepalyil TPaHyJHPOBAHHA M CyWIKH cyabdaTta aMmo-

HHsl B ONHOM arperaTe ofecrneudBaer 3(G(HEKTHBHOCTb MNPOTEKAHHA O0OOHX
IpOLECCOB. !
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