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COOPHIK COACPIHNT foapiuoe Kofi-
WecTnO  CTATEM, OCDEWAKINHX Oonur M
HOBME ROCTHZKEHIA oTENeCTBEHION | 32~
pyGEkRION TEXHONOTII SACKTPOXHMIYE
croft, ¢ xrpummm:ouexa:muecmn,
S/1EKT POIPOIHONNON, ACKTPOrRAPARAH-
qecKol, YILTpassyxonofi, SACKTPOHLO-
ayuenofi H APYrHX BHIOB o0patoTKK
MaTepianon.

B Hem npHBOANTCH NOCAEAHHE CcBele-
HHA O HOBELX MeToAax ofpaGoTEM, cupa-
sOURLIE & PAKTHUECKHE RAHHBIC, CXEME
H 'pE]CDM['.I{,‘[&l.Ll{I!. npeacrananmlle 3Ha-
uuTeABHMI 1paRTHUECKuf nHTEpec.

CGopHMK PaccuHTal Ha IIEPOKHe
KPYTH  HHAMEHEPHO-TEXHUUECKHX # Ha-
yoHHX paloTHHKOS MAMKHOCTPOKTEAL
WHIX TIpeAn pHATH H HAYHHO-HCCAEADEA-
TefbCKHX MHCTHTYTOB, @ TAKHKE MOMCT
GuTh NOJE3CH A CTYACHTOR TeXHRENe-
CKHX BY30R H YHAH[EXCH TeXEHKYMOB.

3—12—5



nasa V
ANEKTPOrMAPABNUYECKAA OEPABOTKA MATEPHANOB [85—37]

1. MepenexTuesl npumenesna ANeKTpOrHApaBAHYeCKod 06paboTick

VICKTPOTHAPABANECKHIT spdert — Hopuiil cnocoG Tpamedopma-
I SACKTPHUECKOH SHEPTHH B MeXaHHYecKyio, coBepiiaeMbiil 0es
NPOMEAKYTOMHLIX 3BEHBEB C JOCTATOMHO BBICOKHM K. I1. JI.

Cyuwioers enocoba, no wawmm HCCACAOBAHUAM, COCTONT B TOM,
HTO [IpH- OCYIMECTB/CHHH BHYTPH OOBEMa JKHAKOCTH, Haxopsulehcs
B OTKPLITOM (MJH 33KPHTOM) COCYAC, BHICOKOBOJBTHOTO HMITYALCHOMO
HCKPOBOTO (Wi APYIHX (OPM) paspsjia BOKPYT 30HH IO BOSHHKAIOT
CBEPXBHICOKHE FHApaBIHUYCCKHEe RaBJeHHA.

DH3UYCCKHIT CMBIC ABJEHHS CBOANTCH K TOMY, YTO NPAKTHYECKH
HeCKHMaeMasn KHAKOCTb © OFpoMHOfl CKOPOCTBIO pasiBHraeTcs Bo
BCE CTOPOHEI OT JIMHHK paspsja, o6pasys moJa0cTh, N0 anajdorHu
¢ H3BECTHOH HA3BAHHYIO HaMH NOJAOCTHIO KaBHTAWKH, W HepBbli,
OCHOBHOI, ruapaBaHueckuit yaap. 3atem nonoers ¢ Takoll ke CKO-
POCTLIO CMBIKAETCH, CO3AaBAf BTOPOH, KaBHTAUHOHHBI, THADABJIN-
yeckHit ynap. Ha stom umka asaenus sakanumsaercs, NOBTOP SisiCH
¢ HacToTOll uepefoBanKs UMY IscoB. JKHAKOCTD H TeNa, HOMELIEH Hbe
BO/M3N 30HB paspAjla, NPAKTHUECKH He HArpeBaloTest: raso- M napo-
obpasoBaniie, a TaKKe SPO3Ns SEKTPOAOB NPAKTHYECKH OTCYTCTBYIOT.

BesonacHoctn paGotel  AoCTHraeTcst OGBISHBIMH  TeXHUMECKHMH
cpeferpani. JKHaKoeTs Henoasayeres aio6asn W NPEXKe BCETO TEXHi-
decKasn Bofa. OAHaKo BHEUHNA NPOCTOTa ABJACHHS NPH HCCJAe0BaHHN
OKA3LIBACTCA TONBKO Kamylleics.

Mexannyeckuit K. n. 1. 9TD oKasbiBaeres 3aBHCHUEM OT psja
(DaKTOPOB M CTAHOBHUTCS TEM Bhillle, HeM MeHbIUE HHAYKTHBHOCTE pad-
papioro Konrypa, 4em Gamxe K Hefitpaibiomy pH rtexnunuecko
BOJBI, HeM MJIOTHEE B3ATaf FKHAKOCTH, YeM BhILIE HANpXKEHHE, HeM
WIHHIeE HCKpa, YeM MEHbLIe LIHTeAbHOCTh HCKPOBOTO paspsiia i veM
Kpyue ero ¢ponr. Kak noxassisaer Ombit, oH 3aBHCHT [TaKxe W OT
Koapunnenra, XapaxkTepHsyloulero pesonalcHble cpoiictBa 00pa-
GatoipaeMoro Marepnana.
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5-‘1‘?K_'TP“f‘|.‘,,'1.|.’*m~_-'m‘l{'L'hJ!ﬁ sgeperT  OKAZLIBAETCS  ROMIJCKCHBIM,
YPEIBHYANHD CAOHIIMM CONCTAHHEM pPSd COBEPLICHHO DASINUHEX
GaKTopoB, B CHOIO OYepeAh TAKMKE SBAMIOUIHXCH KOMIVIEKCHBIMH.

" Tlo uawmM HeCASLOBANEAM, OCHOBHHIMH JellcTBYIONUMH (akTo-
pamn DI aBasoTCH:

1) MexaHHueckoe AeiicTBHE YAapHBIX BOJH BHICOKHX W CBepx-
BRICOKHX THAPABIHYECKNX JaBJeHui;

2) 3HAUNTEABNBC MEXAHHYECKHE nepeMellenus mUAKOCTH, CoBep-
WAKLEHECS ¢ BEChMa BHCOKHMH CROPOCTAMH;

3) MOUlHHE KABHTAUHOHHBIE NPOUBCCHL

4) unrTeHcHBHOe HHpa- 1 YILTPAIRYKOROE HINy4YeHHE;

5) pe3OHAHCHBIE SBJICHHA;

6) peurrenosekoe, YARTPadMOJETOROE H TENJIOBOE HIJIYYEHHSH
paspaja;

7) MHOFOBAJICHTHAA HOHH3AUHA 3NEMEHTOB JKHAKOCTH:

8) MomHHe 3JeKTPOMaTHHTHHE TNOAN paspana.

Heeneaosanns nOKA3LABAIOT TAKKe, YTO KAk ALIH H3 3THX KOMIJIeKe-
HElX akKTopos, CcocTaBasomux 33D, oKa3HBaeT Ha MHIKOCTH
H O0BEKTH, NOMEUEHELIE B Hee, caMble pasnoobpasHble MeXaHHUeCKHE,
dHanecKHe H XHMHUECKHEe BozjelicTBHA.

Bo MHOTHX cayuwasx jeficTeHe Kakoro-1u00 ogHOTO (haKTopa Bhl-
3bIBAET TOALKD O1HO, HATPHMED TOJIRKO MeXaHHUECKOe, BO3ielcTEHE
Ha MHAKOCT, HAH o0BeKT, HO ellle Yallg 3TO BO3JeACTBHE 0KA3HIBASTCH
YpespEdaine MEOTOOOpPa3HLIM, HanpHMEep OLHOBPEMEHHO W MeXaHH-
YecKHM, H NHMHUYECKHM H T. I.

Tak, suasuteabHpie MexaHHYeCKHe ‘MepeMellen s KUAKOCTH, BO3-
HHKAONHe [DH PasBHTHH H 3aXN0NLIBAHHH KABHTAIHOHHBIX NOJOCTEH,
cnocofHB paspyllaTh HEMETAJVIHYECKHE H BEI3HIBATSL NIACTHHECKHE
deopMalil MeTaAAHYECKHX 00BeKTOB, HOMEHICHHLX BOJHIH 30HH
paspsjia, a, HanpHMep, MOlHOe HH(pPa- B YIBTPA3BYKOBOE H3JIVUEIHE,
conpopoxaaomee I, cnocofHO He TONBKO JAUCHEPTHPOBATL Janes
YIKe HaMeJpyeHHEIe MATEPHAbl, HO H BHI3HIBATH Pe30HAHCHOS PA3py-,
WeHHe KPYIibiX 00BEKTOB Ha COCTABSAIONE HX OTACABHbIC KPHCTAN-
HUECKHE YACTHUN!, OCYNIECTBJAATH HHTEHCHBIHbLIE XHMHMECKHE NpPO-
CHUTE3a, MOHMEPH3AILHH, Ogi)b{Ba COPOUMOHHBIX H XHMEYECKHX

L

cBA3el M MHorOE~APyTOE.
~Cienyer yxasaTh, YT0 5/eKTPOMATHHTHLIE MOJA CAMOrO Paspaia
OKA3ZLIBAIOT MOUIHOe BJAHAHHE KaK Ha cam paspali, Tak H Ha HOHHEIE
APOLECCH, NPOTeRAIOMNE B OKpYmalomed ero xuaxoerd. Tlog Bang-
HHEM STHX nOMeH TaKxe MOLYT NPOHCXOANTL caMble pasHoobpasiibie
(uanyeckne, Mexanndeckue H XHMHUECKHE MIMECHCHHS B oOpafark-
BABMOM MaTepHale.

OchoBoil peex Texnuuieckux npumenenuit 3T SIBJSTETCS  MeTOn
HOAYMEHHS CBEPXAIHHIBIX DA3PALOR BO BCEX HPOBOINLLHY KU IKOCTAK,

C3KO  COKpAWas HenpoH3BONUTENLHEIC TIOTEPH SHepruW B Ha-
YAABHEIT NEpHOA TIPEAPASPALIOrG BPEMEHH, METOJ NMO3BOJIAET noday-
Harhk B NPOBOAAMX JKHAKOCTAX NpOpacraHue CTPHMMEPOB HA CBEPX-
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MAHR e paccronnng, p l'll.’l)" Hero o BO3HHKMOT CBEpXANHHNe
paspsael ¢ Goaniioli nosepxioeThio Kanana, crnocobuod HHTENCHBID
OTAABATL SIEPTHIO B OKPYMAIOWEe [POCTPAHCTRG,

C HOMOUILIO 5TOTG MeTOfa CTAA0 BOIMOMKULIM NOAYUATH Yike npu
Hanpsuxennit 100 xs B Texmuueckoll Bode paspamM ¢ rpagnentom
HOPARKA | ke na | cu ATMEE PACCTONHUA MEHIY FNEKTPORAMH, Y4TO
COOTBETCTBENHO B 30 pas MeHbie, 4eM rpagvent npotos MeRAY nia-
PaMi B BOBAYXE NpH arMochepHOM gaBaeHiy.

Merop_ofiecneuiinaer ocHoBy BLICOKOFO MEXAHHYECKOTO K. A
cnocoba — ANKHY HCKPBL — H IOBBOJSET, HMes COMAMepHMbi ¢ lio-
JISIMI CHUCTDYMEHTS — HEKDY, co3faparh miolee 0o pasmepam u
HPOH3BOANTENLHOCTH NPOMBILLITIE HHEIS arperarts.

Bee ocrapibie METOAb! ABISIOTCA, IO CYUIECTRY, METOAAMH ynpas-
JACHHS PASUENIL CIOPOHAMM ABAcHUA DD, no3BoAMOWUME NoA-
HOCTLIO HCNOJLI0BATH BCE EL0 BOMOMHOCTH. oo

TakuMu MeTOZaMI ABAAIOTCH CACAVIONULHE:

1. Meros, noayuupwmil yeloBHoe HasBanHe Merona “TPASHOTO
3a6ost», HO3BOTAOULII ¢ HOMOULBIO HEITEKTPHIECKAK (DAKTOPOR BAHATH
Ha SACKTPUMCCKME [APAMETPH Daspsiid, HPHBOAA hopMmy Kpueoit
HMIY/ILCA TOKA K HAlOOJEE BLITOAHOH — GaH3Koil K anepuointeckoi
ipopme ce u obecnexnsaiomell HOpMazblyio PaGOTY pasaREHMX DT-
YCTPOHETs Kak HpH BCAKOTO Poja jedopManusx ux KOHCTPYKILHit,
TAK M IPH PAsHOOBPAIHEIX CAyHaliiblX NepepacnperefeHtax Haxo-
JAUEFOCA B HHX MaTepHata.

2. Meton apTOMaTHYECKOrO pacnpeicaeHns («ppaiesinsy) pag-
DALOB TO BCEM PAAKYCAM CeueHis paaiMuHuX BL-VOrpoficrs, noa-
BOJIOMHE ofecieHBaTh MAKCHMANBHO BOSMOMKHbIE pasMepLl aKTHs-
HOft 301ibl BORREHCTBHS C ONNOBPEMEHHEIN ABTOMATHUCCKHM pA3py-
LenHeM cHauata Haubojee KPYNHLIX, 4 34T6M YiKe METKAX 06BeK-
TOB.

3. Meton nosyuenns DeBepCHANBIX («NATHULAXCHS) Paspsaos,
HO3BOAMOMNE OCYHIECTBIATS HHTEPECHOE DUIHIECKOE TRICHHE €lHTH-
WErocss paspaia, HMeollero MHOTooOpasuble CrelHA/IBHAS. [1pHME-
HEHH. .

4".’_1\1910_,_';_ YODABICHHA TOTEPsIMH, NOZBONAIOUMI CO3AaBATL KON~
CTPYKUMH pasanuunx ST-yerpoficTs, o6aamaloniue MHHIMaIbIO 10-
MYCTHMBIMH, CHEHHQUUECKH NPHCYIHME HM SJeKTPHUSCKHMM noTe-
PAMH.

5. Meton noayuenna onTHMa/bHEIX DEXUMOB, HOBONRIOULLE IPH
JOGHIX NapameTpax paspHiHOre KOHTYPA B X0 PAGOTH PASIHUHBIX
3r—ycrpoﬁcm JEerskt BRBOIHTL HX Ha IIPBKTH‘IECKH ONTHMEIbHBT
PEIRHM PAGDTH ¢ MAKCHMANSHEM MEXaUHHECKIM K, 11, 2.

Creiyer yKazath, UTO AaHHbIH METOA OTHOCHTES K CAYHAI0 NOJY-
YEHHA ONTHMANBHOIO BLIASVIEHHS SHEPIHH TOJNbLKO N0 OCHOBHBIM Onpes
AeSONUEM IApAMETPaM: JUIHHE HCKPW W CBA3ARHOMY C HElt nanps-
wenmo.  [lpu  paspyuienun  marepianon — Gypenni, ApoGaeHnn
HT. 1, YCA0BHS NOAYHeHHA ONITHMANBLHOIO PEHEMA MOTYT SHAMHTEALHO
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WAMEHATHCH, HAMPHMED B 3aBHCHMOCTH OT PE3OHAHCHLIX CROACTH paa-
pyliaeMora MarepHaaa. }

6. Metoa ynNpaBACHHA HANPABACHHOCTLIO ACHCTBHH BF-y.q_ap\ggn
NOSBOJASIOWIT ¢ NOMOUILK) PajHOTO poAa TBEPABIX HJAH F430BEIX
4OTpaKATE Iy NOAYHATH CaMbe pasuoobpasiibie HCKAMEHHA HOM0CTH
KABUTALUN, MPUBOASILNE B KOHEWHOM cHeTe K YCHJEHHIO JeficTBus
3l-ynapos B 3a1aHHOM HANPaBASHMM.

7. Mertox crynenuaroil nogayl aweprum, noasonsouiit naberars
HeIIPONABOANTEALHKX NOTEPh B HANAJbLHBIL MOMEHT PA3BHTHA pas-
paja, ¢ o6pasoBalieM Kanaaa OT HCTOMMMKA Mol SHEPrHIl BHCO-
KOFO HANpskenils W nojavell 3aTeM MOULHOTO TOKA NpH MCHLIUEM
HANPHMEHMI, UTO nO3BOAsET 60/1€€ NOJAHO HCNONBIOBATH BCE BOIMOIK:
focrn OB 118 pAaa KOHKPETHLIX CAYHaes NPakTHKH.

8, Meroa TenAoBOro BIpHBA, NOIBNISIOULHA NOAYUATH PeaKD J0Ka-
ansopanine 3T-yaapu no Ao0uM 3aJaHHBIM HapaBieHHAM BOJIH3N
NpPOBOASULNX NOBEpXHOCTEHl M AaKe BHYTPH DAcmIaBoB HEKOTOPLIX
MeTaJI0B M coaei.

9. Meton esosAymHOM KaBHTAUHNS, MO3BONAIOWMA OCYLIECTBIATE
nHTeHcHBHOe 31 -BosjedcTBHe Ha OoabluHe O0BEMBl I'YCThIX MAJONo-
ABHKHEY CyGCTPATOB NPH OHOBPEMEHHOM IHEPTHUHOM TEpeMellHBa-
HUH HX, @ Tak#e AAd MHOTHX ApYrux neaeil.

10. Metoa eny3wpLKOBOR KYyMYJASIHES, NO3BOJSAIOUIHA OCYyNIeCT-
BASTL MHTEHCHBHOE paspylieHHe 5JacTHUHLIX H BOJOKHHCTHIX MATe-
phajos B GoablleM aKTHBHOM o0beMe, OCYIECTBAATB OHHCTKY IMO-
BEPXHOCTEH H MHOTOE Jpyroe.

11. Meron pe3oHaHCHOTO Da3pyileHMst, MO3BOATIONLUN OCYINECT-
BJISTh Pe30HAHCHOE paspyllenne MarepHanos Ge3 BHIHMOTO NPHIOKE:
HHS K HHM jeficTBywilel cuinl. [lo namusm mnpelicTaBjeHHAM, Pe30-
HAHCHBIE ABJCHHS HMEIOT MECTO NPH Beex’ caydasX II-poajelCTBHA
a MaTepHadnl.

12. Meron KoMOGMHEpPOBaHHOrC BO3AelcTBMS (pa3pylieHis), HO3-
BOJAIOULE OCYIIECTBAATS NPEBAPHTEILHOE 06pasoBa e B MATEpHae
KaHana npob6os or fdeficTBHA OGLMHOrO BBICOKOYACTOTHOrG HMIYJbCA
€ MOC/AEAYIOULHM HaIOMEeHHeM Ha HEero MOULHOrO HMIYJAbca TOKa OT
AT-yeranoskn. BosgefictBie (paspyuieHne) B 3ToM caydae OCyllect-
BJseTcs  KOMOHHHPOBaHMHLIM  AeficTBHEM 3J1eKTPOrHIPAB/HIECKOTO
H 9JEKTPONUEBMATHUCCKOrO YAAPOB.

HenoabaoBaine 3THX METOAOB NO3BOJAET B CAMBIX HIHPOKHX Mpe:
Jefax ynpap/iaTh BCEMH npoueccaMu 30D, B KAKIOM OTHASALHOM CIIY=
yae AoGHBaACL HCOOXOANMBIX MPAKTHKE PeayibTartos,

OnHoBpEMenHO Ba  Xapakrep MPOTEKAOULUX [POLECCOB MOMCHO
BecbMa Mioroo0pasno BAWATL H nyTeM H3MEHeHuHd napaMeTpon pass
PAAHOrO KONTYpa. 3jech CAEAYeT yKasaTh, MTO NOCKOALKY nepefata
JHEPrHN 0T HCKPOBOro KaHana B OKPYXawllyo ero cpeny ocylLect=
BJISAICTCH Yepes NOBEPXNOCTH STOMO KaHaja, TO ecTECTBEHHO, YTO Mpo-
CTPAHCTBEHHBIC MapaMeTpH HCKPL OVAVT B 3HAUHTENLHON CTENeHH
ONPelenaTh XapakTep BHAENEHHH €10 SHEPruH, MOSTOMY, [OBOPA
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JAJIee O HANPSIMEHUH B MKOCTH, CEAYET, KPOME BCErD npoero, HMeTh
B BHLY, YTO OHHM fABJAAOTCH rJIaBHLIMH Ll.\Z!KTOpaMH, OfnpepeTaonHMI
ANHHY (Hanpazenne) 0 AuaMeTp (eMKOCTh) HCKPOBOFO Kawmasa,

Taxnm 06pasoM, fcHo, UTO yBeaHUeHHE JIHHE H AHAMETDA HCKPO-
BOI'G Kanana 5}"1{21‘, VBEJAHYHBAA €ro MnoBepPXHOCTD, cnocofCeTBRORATE
YAYUIIGHHID YCJAOBHH NEPEexXOja 3IHEPrHH B OKPYIKZIOULYIO Cpeaxy.
OnHaKo ¢ pocToM AHAMETPa KaHA/a Nepexol IHepriH Ha ero HeHTpaTh-
HBIX Uacrelt Ha neprdiepiio Oyner sce Gonee 3aTPpYAHATLCA U SHEPIHA
HaYHET HENPOH3BOAMTENBHO pPacXOIOBATLCA HA Meperpes KaaJa
1 T. 1. 3HAYHTENBLHOMY 0CJa6IeHII0 ITOFO MeLIaIonlero GaKkTopa Moser
clocobeTBOBATL YBeANUeHHe KPYTH3HB (DPOHTA H yMeHblUeHHE J/H-
TeLHOCTH HMiybca. Yaedienue ckun-adderta, Bosnukaolee npi
9TOM, BHIZOBET HHTEHCHBHOE NEPeKauHBARNE IHEPrUH U3 LeHTPAIbHEIX
abnacrefl KaHana Ha ero mepHpepHio.

I\-Ianpaaneﬁﬂng JMaMeHeHe Kakoro-an6o napamerpa paspifHOro
KOHTYPA OJHOBPEMEHHO ¢ 5THM M HE3aRHCHMO OT HALUEro jKejJaHHs
MOKET TAK M/ HHAYE BANATL W HA OCTaAbHBLIE IAPAMETPBLI paspsja.
l'ipn ITOM, €CJH B OIHOM Cayvyae 370 HafpasjeHHOe HaMeHeHHe Co3fa-
BAJO NOJNOHKHTEAbHLH 3(xbeKT, HanpHMep npH NOBLILEHHH K. M. 1.
paspsia, 10 B 0CTAJLHBIX, BAHAA HA APYIHE NAPAMETpsl, OHO MOMKET
CO3MATL COBEPLICHHO NPOTHBONOAOMHLIA hderT N He TONLKO NOBLI-
CHTb, HO Jaxe Oojec HAH MeHee cuiusuth ero. Tak, HanpuMep, npu
YHJLIMENHH eMKOCTH KOHTYpPA JAHHEAHO pacTeT 3Hepris MMIiyabea,
B(?SPZLL‘THET ilMti.u'li!T)—',‘lH TOKa, & TakiKe yAIHHAeTCA HCKpﬂ.. HO Ghlc'i'pO
BO3pACTACT AIHTEILHOCTL HMOyJabca. Bospactamme aMijintyiasl ToKa
HopoetT MIHHLE HCKPE cnocoGCTBYIOT YBEAWHEHHO K. 0. 4., HO HX
NOJONHTEILHOe BAHAHHE NOJABJHETCH GHCTFDBO:ipaCTaK}IuIIM }’BEJ’IH‘
YeHHEM JLIHTEALHOCTH HMIyaLCa.

VBEJIMUCHHE EMEOCTH NPHBOANT K seMardenmior O -yaapa, aenas
@ro MeHEe «HeCTKHM», T. e. 60.1'lee AJNHTEThHBIM.

[lpn yBeJHdennd HANPSKEHHS OYeHh Pe3KO BOIPACTAST IHEPrHf

HMITYILER (A =T y & CJICIOBATEABHO, ﬁuc‘rpn PACTET H AMIVIHTY 14

Toka, IlpH npaktiyecky HeHaMenswoweiica JJAHTEAbHOCTH HMOY.JbCA
3TO BEJIET K PE3KOMY pOCTy KpYTH3HH (poHTa HMnyasca toka. Kpome
TOrQ, ¢ [NOBLILTEHHEM HaH]JR'aKEHiIH ORHOBPEMEHHO YBEJAHYHBAETCH
n panda Hekpol, Taxkum ofpasoM, B KOHEUHOM cyeTe TOBHIIECHHE Ha-
NPSKEHUS BRISLIBACT POCT K. M. A, YBeJHUeHHe HAnpseHHs Npuso-
IHT K BoapacTanmio wectkoeTH AT-yaapa, fenan ero 6o/iee KOPOTKHM —
GpHIAHTHLIM.

Vpeanuenue HHAYKTHBHOCTH PA3pAAHOTO KOHTYPA MPHBOANT K pess
KOMY BO3pacTanuio LIHTE1LHOCTH UMOY/Ibca, YTO Jaxe npi HeHaMeH-
HOW BeHUMHE aMOAHTYAL TOKA BENeT K PesKOMY H3MEeHeHHIO Kpy-
TH3HE (ppOHTA, KOTOPHI cTanosuTcs 607ee NOJOLHM, 4 3TO NPHBOAUT
K yMeHblUeHHI0 K. 1. I.

Vaenuuenne CONPOTHBACHUS DPaspAAHOrO KOHTYpa CHHIKAET BE-
.a'EH'-l}‘[Hy ST!epI‘IlII HMOYJabBCA H ymeﬂhmaer aMNIuTyLy TOKa, BLI3BIBAST
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yBEAUNEHHe AANTENLHOCTH HMOYALLA I PeIK0 BANRET HA KpyTHamy
ero thponta, Aegas ero Goaee NOJOFHM, YTO B KOHEHHOM CYETE NPHs
BOJUT K CHHIKEUHIO K. n. A.

Taxum ofpazon,

M= f(ﬂ. ks -;-, h),

| 1

rje 4 -— aMIanTYAa ToRa MMayanca Ba; @ = [ (C. U, s T)‘

T — AAHTEALHOCTL HMMYALCA B-MRTPK,

{ — paccTONHIE MERAY 3IEKTPOAaMH;

b — Kpyrusna ¢poHta HMUyALCA;
ky — xosdduunent, XapakTepusviouuil pesoHaHcHbE CBOHCTBA

MarepHaaa;

U — nanpameune b -a;-

C — emKocTs 8¢

L — HHAYKTHBHOCTH Paspsaiioro KOHTYDA B-eH;

R — conporusaeniie paspagnoro KOHTYpa B-oM.

Boauuwoe snavenie 5o Muorux npoueccax 3-06paGorki, Hanpi-
MEp B npoueccax WTAMNOBAKHA, KOBKH, OMHCTEH JHTLA W JIp., UMeer
PANHOHANLHOE pasmelnienine, a Takke BuOOp GOPMEE B KOHCTPYKILHH
orpawaTenei. Onu BHNOANAIOTCA H3 KaKOro-anbo 3aacTHYIOro MaTe-
pHasa; TEKCTOANTA, De3HiL, MOJHSTHAENd, KanpoHa WM HellJoHA
H pasMemaTes HeoOXOAHMLM 06pasoM BOIMOMHO OAHme K 30HE
paspsija.

Tpumenensie orpaxatedeli 5 GOABIMHCTBE CAYUACR MO3BOJAET
BO MIHOro pas yCKOpHTh npoiece o6palboTEN H OCYHIECTRAATE Ero Hal-
Gonee sheRTHREHO.

Tlockoasky ANA ocyumlecTBAeHHS MHOTHX H3 3THX NPOIECCOR,
B uactHocTH IAl-mramnosanus, 3T-papupanusg 0 T. 0., HeOGXOAUMLL
OTHOCHTE/ILHO «AJHIHHEE) H eMATKHE» HMIYJAbCH!, TO OHH MOLYT [1PC-
H3BOAHTLCA H HAa CPaBUNTENBHO HEBHICOKHX Hanpsamennsax, Tax, s
HeGOMILIWKHX NO pasMepam jerajefi MOKHO Yerienino OCYIECTBAATE
IITaMIIOBaKKE NP HanpsKenusx yxe or 3 xe. Ognako caepyer
yKazath, 4TO H3 BLHICOKHX Hanpamenusx OyAeT ropasjgo Jerie HaKO-
NHTH T€ GOMIBIINE KOMHYECTBA IHEPIHN, KOTOPEIE HeOOXONMMLI, HANPH-
Mep, Ana ocymecrsaenns Ol-mramnosanus, Tak Kak KOJIMYECTBO

ol i -

J
HAKOMJeHHOR B Koujfencatope Sueprun A — %‘ BO3pacraer [po-

NOPUHOHANEHO KBAAPATy NOBHUIEHHS HANPAKEHRA H TOABKO JHHEAHD

SABHCHT OT BeJMUHHLI €MKOCTH. ;

[lpesicranasierca pausoRassHEN CHITATS KECTKHMH PERHMBL TPH
pafiote Ha emkoctax xo 0,1—0,2 MEGp, CpefliiMH — HA eMKOCTAX
10 0,6—1,0 Mrgh B MATKEME — HA eMKOCTHX cobime 1,0—2,0 s

Io nawnm npeactapaentam, npakThueckn il MexasHuecknll K. M. 1.
SNEKTPOTHAPABINYECKOrO yaapa aocturaer 60—70% ot seell SHepruH,
HOCTYNUBILEH B Paspsas, M MOMET GbiTh 3HAYHTESBHO HOBLILEH npH
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AannLHe g HECnenoBanugx., I'I|JI| ITOM AN BCAKOrO POfa npakTRyes
CKHX pacueron ¢ JOCTATOMHON TOUHOCTRIO MOMHO noJaarars, 4ro pH
PaGoTe 1a cpesHiy pesmimax npuMepno 1o 30% peelt pumeannmeiics
JUEPTHI yHOCHTCS yaapuofi Bogiofl i AKYCTHIECKHM Maayuennen,
4 OCTA/IbHas YacTb SHEPPHH YXOAUT Npu PACUIHPeRHN | 34X A0NkB -
HIE NoJocTit ¢ BOJNOK 3ana3auiBaloniero noToKa.

L yneanueniem MarkocTit PEMHMA, T. . npd paborte ua GoapiHg
EMEOCTAX, aponu IHEPIrHH, YHOCHMASA M0JGCThIO 1 SAT a3 BA KL HM
HOTOKOM, Gyaer soapactath. C yBeAHYenHeM KECTKOCTH pexima
Gyier nospacrare Aoas sueprim, UPHEONAULASNCH HA JKECTKOR ARYCTH-
HECKOe HIJNYUeHHe, M jaBieHue Ha (hponre yaapsiofl sosmnu.

lotepn ma npenpaspagsme [POLECCHl Ha PasHbIX PeHMAK Koje-
Gaores or | go 10%, HOTEPH B (OPMHDYIOLIEM NpOMEKYTKe He npe-
BLimaior [-—2%, norepn na JYMCHCTIYCKANME B CPORNEM COCTABAAIOT
JOJH  TIpouenta,

SAKOH Hagenis JaBiaens ¢ PACCTOAMNEN G0k K KBA/PATHIHOMY
H MOKeT OwiTh NPHHAT TAKOBBIM A% BCSKOro poaa npKé."[ll)l{e]!Hbjx
NPAKTHYECKHY DACHETOR.

Caenyer viasars, uro HEPBYIO MATEMATHYECKYIO GOPAlOTKY OnbiT-
HEIX BSHHBIX B UEAAX COBMANHT KOAWYECTBOHHON Teopun 313, onu-
PAACH Ha Hawy paGotii, ocymectsia B. B. Apcenrier b Horoueprag-
CKOM HOMHTEeXHUUSCKOM HHCTHTYTE. Bupeneinme m OpMYIL cop-
3R C ONBITHHMH AdHHBMH H OKA381HCh NOCTATOUNO NPOCTLINK, 4T00kM
MOLI, [IHPOKO HCNONBIORATECH B MiKenepHof NpaxTHERe,

Kax ykasusanocs penue, s PUCKTPOIHAPABANKE fleT NoHATHH
GUICOROE HARPANCEHUE, HO €CTh 10008 Hanpsiesue, 160 yixe ceiluac,
npuMensis 303 gig OCYMIECTBACHMA Heol XoauMbIX TEXHHUSCKHX 1~
JICH, Mbl HCNOBSYEM HanpsKens ot CAMHELL 10 MHOTHX COTEH THCAY
BOJIET,

Monste xugkoern wax CPEABN A BOIUMKHOBENHHA YAApOB
AOJKHO GLiTh pacuiEpeno pa pee IAECTUUHEIC MaTepHajbl, B TOM
HucTe W Ha TREpIble TeJa, XOTH Mbl ele pas noguepkuBaeM naige
MEEHHE 00 3JCKTPONHeBMATHYEC KoM XapaKTepe BO3NeHCTEHA B HeLde-
AYEMOM cayHae.

Popra paspijia, BHILBAIOIAT BOIHHKHOBEH I HMOYABCHBIX J1aB-
JAeHNH, MOKET OLiTh moboit: nekpopas, KHCTenan, copeen Ges Kucreir,
TAK HAILIBACMBI HMIYILCHBIT SAEKTPHECCKHi BETED W jp.

[pr ofuKo npUMeHneMoi opuMe HCKPOBOrG paspsma c npHMe-
HCHHEM METOfa nodaydenss CHEPXTHILILIX PAIPSAON (IYTEM yMEtHl-
Hents aKTHRHON TI0BEPXHOCTH NOJOKHTEIBIONO JERTPOAA H yRe-
SHUCHHS AKTHBHOMH NTOBEPXHOCTH OTPHUATEIBHOMO SJEKTPOJA OT 1100~
MRUTEALHOFD SUCKTPOAA K OTPHUATOJBLHOMY, & N0 CYIECTBY — H3
06BeMa JKHAKOCTH B 3JIEKTPo) DACTET CTPHMMED, KAK NPABIIO COCTON-
LW He W3 OAHOTO, A N3 MHOMHX KaHaioB ¢ MUOFOYHCIRHHBIMM 3ie
OTBETBJICHHAMY OT HHX.

POCT Kamaoro oTAeALHONO «ycay CTPHMMEPA ABASCTCH He HENpe-
PHBHLIM, & CTYHEHTATHIM NPEPLIBUCTEIM TIPOLECCOM H NpEJCTABSeT
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coboll NOCAGNOBATENLNOE PAIpMKENNE THAPOKCWILHLX HOHOB (OH)
3 Bee HOBLIX H HOBHYX M JOBOALHO SHANHTEABHAX 0OHEMOB MILLKO-
CTH, JeXAWMX Ha NYTH CTPUNMMEpA, OTAIOWMX CBOH SACKTROHLL

ol | === ;"_\
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Prc, V. 1. Cxemst NpOPACTAHHA CTPHMMEPOR i TPagiK 3aBHCHMOCTH SAEKTPOrHIPAB-
axveckoro s@dexTa: @ — cXema NpONEcca NPOPAcTAuisl CTPHMMEDOR And OAHOFO
eycas wa stane ;6 — cxXema NPOLECEa NPOPACTARNA CTPHMMEPOR Ha TallaX Irw il
8§ — rpa$m€ paMenens uaupaxenrd U na 0jHOM H3 4YCOBE C TEUEHHEM BpeMern &
2 — rpaNx 3IBUCTHMOCTH AMAMETPA d Kanala of Bpemei £ § — rpauk HaMenemt
TOANMHEL OGOJIOUKE @ © TeueHHeM BPEMEHH [ HA NATH 3Ta0aX; & — CXEMA Hanenenn
OTHOCHTEJNLHOMD CEuPHHN KAHAla H OOOACUKH G B PANUHEIE MOMEHTH BREMEHH:

J—7 — oTARALHLE CTAgHH NPONEcca MPOPACTANHT W COOTRETETHYHIEHE HM TOUKH ne rpad-

B ofpasyiouics Kauau. Xapaxrep H MOCJAEAOBATENBHOCTD npopa-
CTAHKA CTPUMMEPOB /15 HECKOJILKHX 3TanoB PasBHTA CXEMaTHHHO
noKaszausl Ha pue. V. 1, a u 6.
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Ha oenobannu nabmogenuii BHAHO, 4T0 oOpasosapinfics Kanan
CTPHMMepa npoxoaur s 06nacTH, HMeromedi mump Paspaaisiecs
Holk OH u nefitpassuse fpoleccy pocTa CTpHMMEPOB HOjL J5 5
T. €. B o6aacTH sneKTpHYecks HefiTpanLHof, saexTpseckn waomi.
pylowtefi kamwan or OKpYyiKRaoumeli cpean. Paspaausumecs Homue O
YHACTBYIOT B aabueiimenm ofipasoBauun Moaexyn H,0y — nepekien
BOAOpOAa,

B nponecce POCTa CTPHMMEPOB i BO3HHKaeT OCHOBHAR Macca Tex
Fasoo0pasibLIX NpoAYKTOB, Ha KOTOPHIX B gansueiies u obpasyeres
fldporasosas pyGamika kKanasa HCKPOBOro  paspsiga, obazanuas
HAAHYHEM TAPOR TONLKO BRICOKOH TeMnepatype HCKPOBOro Kanana,

Taxum o0pasom, ecan PacCMOTpeTh najeHne HANPAKeHHA ToNsKD
Ha OHOM yee crpiMyepa (puc. V. 1, g), 10 ono umeer APKO BRIpamen-
HYIO H XapaKTepuyio cTyneHYaTocTs, Ho NOCKOMBbKY POCT OTAe/ bkl x
YCOR NPOHCXOAHT He CHHXPOHHO APYFHMH, TO 3Ta cTynenuarocts
B3AUMIO nepekpuipaetcs, cranoBHIcs Caato BBIPAKEHNON, a B ¢peg-
HEM L1 Beero npouecca B ueaoMm Adxie coBpceMm HCUesaer,

Ilyasipbku razos, 06pasyloliecs B KHAKOCTH Ha yeax crpummepon
M KX pocTe, cyuwlectBylor oTHOCHTEaLHO AOIro M coxpansiores
AdEe TOMAR, KOTAA TOT WA nuoil ¥C yHe ueuesaer, Oy DY3LIpLKH
MOPyT LOBOJBHO SPKO CBeTHThCH AEATO-OPAHKEBEIM HAH (HOTETORO
POIOBLIM UBETOM HOA B HHEM COGCTBEHNUBLIX foJIell paspsaa.

Mpu nekoropux dHaueHNAX napamerpos HMIyasea moryr naGuio-
AATLCS PASTNMHBIC POPMLI HCKPOBOTO Kanana, CBA3ANNBIC C HENO. HbIM
ero oGpasosanuem. Kanan momer CYUECTROBATD, HanmpiMep, p (hopme
COCTABICHIONO 03 Geaoj), APKOR TOMICTOl B caabo CBETAULelCH pogono-
(prioaerosoli ToMKol Yacreir. Bo MHOPHX cayuasx Mowmuo nabmonars
CTPHUMMED, HAYUULR OT oTpHLATEaLHOrD SAEKTPOAA M passusaoumiicsn
HABCTPENY TONIOKHTENRHON HacTH CTPHMMEpA H 1. .

Ipesnoiennoe namu 8 1950 I'. HamMeronanme ans o6Gpasyiolieiics
NI Paspsiie noAoCTH «kaBHTAUMOHHASR HONOCTEY OBIIO BLIBAHO jie-
SANHEM NOANEPKHYTH ee cX0mcTBO ¢ NOJMOCTAME OOLIMHBIX MY3LIPLKOB
Rasuraymum u, NO-BHIMMOMY, He ABASETCH CAMILKOM VHAAUHLIM, HO
BOLLIO B obuxon.

Fosopa o KaBUTAUHOHHOH nosocT, cnenyer YKasare, 470 nepauiil
AN €¢ CYECTBOBAKNS HauuHACTER O MOMENTA 00pa30BAHIA CTPHM-
Mepa, B sror nepuon noacers [peAcTaBaser coboil Tonkyio 1pybxy,
OKPYIKAIOWYIO Kalad cTpHMMepa u 06A3aHHYI0 CBONM CYIECTBORA-
NHEM BLizeasiomnMes Ha Kawade B cauBaOINCS MeKny coGofi ny-
ShIPLKAM  [IAPOR  Pa3pAAMBILMNCH HOHOB, Ilpu srom sryrpn sroii
NOJOCTH OynyT oTHOCHTEILHO OYens HeGosmie AanlIeHIA .,
HNogaunnifi poer nosoctst maunnaercs Toanko BMECTE C DOCTOM
Aitamerpa kawana paapsga npu NEpexojle ero B HCKpoBYio (opumy
¢ Nactyn.iennem coGersenno npoGost, Nocae TOro Kak CTPHMMED  84s
MKEHeT 0fa SVIEKTpOIa. ] !
Peskoe nospienie TEMNEpaTypPEl KaHalla BHIIHBAET NOABJEHIE
AONONHATeNLHOTO  KOHYECTBA NAPOB B naporasosoil pybauike it
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onpefenser eile Gonee peakuil exauok napaennit B weit, Orponuoe
CONPOTHBAEHHE npouneccy l)&l(‘[uli].‘e!llﬂ-l |1;1p0ra3030ﬁ 'I‘I)YGKH CO CTO-
POHBI OKpyMatomeil Kanad KIAKOCTH cnocobeTayer ellle GoJiee pes-
KOMY HapacTauHlo AaBJeHHHA B Heil, B CHAY Uero sipjente npHodperaer
XapakTep B3pLiBa.

A HaKoCTH COOBUIAKTCH BCe Goabline | Goapiine YCKODEHHS,  OHa
pasjieTaeTcsl B CTOPOHLL OT JHHHH KaHAJa paspsia, o6pasys NoJocTs,
[pu sroM He caenyer 3abhBaTh, UT0 PyOAlIKa — MPEUMYUIECTBEHHO
rasopas y Kawaia CTpHMMepa W MaporasoBas y KaHaja HCKpOBOro
paspffa — SBARETCA OTAHYHOH SMEKTPHUECKON H TeNIOBOH H30JsH-
uHell Kauaxa oT OKPYIKAWIEH CPelb, B TOM HHCJE H H30JSLHEH o7
noreps, Teiaa JydemenyckanmueM. Ilpn onmcaumm storo mnpouecea,
roBOps O Naporazosoll pybamke, HHKOTZA He cleAyeT 3a0kBATH TAKMe
0 ¥ TOM, YTO fIBJeHHE [POTeKaeT IPH JaBJEHHAX, 3ABENOMO MPEBLI-
HIAIOMHX KPHTHYECKHE, NPH KOTOPLIX HeT HHKAKON PasHHIL Memay
napoM, rasoM H XHAKOCTEHIO, @ 03TOMY, TOBODS 31eCk €11aps, MLl leaen
9T0 B OCHOBHOM TOJIBKO B YTOAY TeM, KTO YIODHO ynorpefiser Tep-
MHH €11apoBOil My3eIpbe, X0TA B 910f pyGamiKke, N0 CYTH Aena, nap, Kak
takono#l, suGo He NOSEBIASETCS BOBCE, JHOO TOALKO TOrga, KOrja npH
HEKOTOpPBIX [apaMeTpax HMOYJbCa €ro CyulecTBOBaHHe TaM CTaHO-
BHTCS BO3MOMKHBIM.

TTepenaua sHepruy KUAKOCTH Hepes TOHKHIT CaI0f 3/1acTHIHOH napo-
razoBofl pyGamikH coBepliaeTcs He TOJIBLKO B TOT HepHOH, KOTJa Ka-
Ha/l paspsia yBeJHYHBAeTCA B CBOeM [HaMeTpe, HO.H HeKOTOpoe
BpeMsl CHnyeTd nocJe TOro, KaKk STOT pPOCT NpeKparHresd.

C yseanuendeM JHaMeTpa KaHajla paspsja TOJIHHA OS5 Napo-
razopoil pyOamiky, OKpyKalomedl ero, pacTer HelponopHHOHaILHO
3TOMY VBEIHUEHHIO (O CyTH fesa, OHa OCTAETCs NOCTOAHHOM), a npH
HEKOTODHIX DEMHMAX MOMET JaMme YMEHbUIATRCHA, XOTH obliee KOJH-
YeCTBO TA30B H MApOB B Hell pacrer.

B wactHOCTH, 3THM OOCTOATEILCTBOM B CHIY CHEUH(HKH SIBJCHHS
# ofecneudBaeTcs NOCTOSHCTBO YCJAOBHH nepefaud JapieHHii Ha
OKPYHAI0ULYIO HHAKOCTE He TOJLKO HA CTAJMH DACHIHpEHHA KaHATd,
HO H B TeYeHHe HeKOTOpOro BpeMeHH Iocie Toro, Kak AHaMeTp KamHamaa
yie Havan crajath. ;

Ha pue. V. 1, &, 0 # e mokasansl rpaMKH H CXeMp! 3THX 3aBHCH-
MocTei. 1
| XapaxrepHays cocTosiHMe BelecTha B naporasopoill pyfaiike Ka-
HEJIa, CIelyeT MPEeNNoJOMHTE €ro HeONHOPOAHEIM M NJaBHO NEpexo-
JALLHM 0T COCTOAHRA naashbl BOIHSH KaHaja K COCTOAHHIO HOPMah-
HOll HAKOCTH N0 Mepe yJajleHus PAcCMATPUBAEMOro ydacTka €a0s
OT KaHaJja.

Tlpr ofpazopaniy KasuTanuonHol NOJ0CTH B HAYaJbHLIH NEpHOL
€¢ paciiMpenis OT rpandi 3Toff MOJOCTH OTPLIBAETCA H YXOIMT B
WHAKOCTH Yaapuas BOJHA, MO Mepe NBHMKEHHA KOTOpOH HecoMas i
aueprua nepexaunpaercs na aaguuf ¢gpout soaww. Korga rpanuga
KABUTAUMOHNOH [0J0CTH OCTANABIHBACTCH B CROEM ABHIKEHHHE H 110+
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AOCTL Hauimaer aaxaonmbathes, 7o TpK 5TOM 06paTHOM ABIIKEHIM
IUEPTHIL  CIKATON KHAKOCTH MHOCTENeio NepeTeKkaer ua nepemunii
(pour noaccrs, 7. e. ee rpannmy.

lm'i;i.ru;ii!ﬂe_'.\-(fmeu'ru JAXJONBBAHIA MOMCCTH Te-T0 B 00neMe
HMHAKOCTH, OKpy:Kaomeit NOJ0CTh, BO3HUKLET BCE BpeMs paciumnpsio-
Mascs ceputieckas Tpanuua pasiena ABHKeHuil: KIAKOCTH, eme
MPOAOIKAIOWEN ABNTaTLCH OT NOJOCTH, HKHAKOCTH, Vike navanieit
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Piic. V. 2. Kanntaunonnue snzenss npu
SAEKTHOTHAPRBANYECKOM Sdexme: g —
MOMENT SUSHHEHOBEHHA KaBMTHDYOWmEro
HQAbld D saxnonueanus  nodoctd [(paspes); 6 u 8 — Xapaxrep
NHCHaMEHHA NOMOCTH BANARNeM xaxmapymmro HOOBLA TIpH e 33-

XIGIEBANNE:
I — anentpom; 2 — RABNTAUHOR NG TONOCTE: § — KaBNTHDYIONIeE Kobing,
i— o X 5—p FTHE BYaEphKR

ABHTATLCS K 3aXJ0NHBalolelica nosoctit. Dra mee BPEMA paciipio-
mascs eepa cranoBHTCH 0672CTHID OYeHE HHTEPECHOro sipJenus —
CBOROOPAZHOND  KOdbLA Carypua, KapuTHpYIOmEro Koabha — o6-
JACTH O0PA3OBAHNSA COTEH TmCAY MY3LMpbROB OOLINHEIX KaBHTAILMI,
PACIOJArAIOMIIXCSA KOABUOM B BHAE TOPa H JCKANHX B NJ0CKOCTH,
NEPNEHNKYAAPHON AHHHKE paspsna no ero cepenune. Ha puc. V. 2, a
noKasan BuA 910l ofinactn,

Ectecrsenno, uro no Mepe paciuupenns pepxueil rpanmun sToil
cipepnr H 10 Mepe ee yaaleHEsn oT noJocTH PaspuiBalomte KUAKOCTH
Yeuans ndctenentio caabeior M, naxomer, HCHEAAI0T, MTO W onpeje-
JUIET BHEWHIOW TRAHKLY CYULECTBOBANNS KaBHTHPYIOMIEro KOJAbia.
Buyrpeiii, numusns, rpaiiua Koasua onpepensiercs oGhMIO Jita-
MeTpom 1ol «nauamnnoils chepu, na KOTOPOH NPeiKAe BCero nposnms
JHCH PA3PHIBAIOLLIE KHAKOCTS YCHANS B HANA/ILHLIT MOMENT SIBJASH s,

Oanako sra wikiss rpannua Oyger BHpa¥eHa Meiee pesko,
B UACTHOCTH NOTOMY, MTO NPH ABHAEHHH MIAKOCTH B NOAOCTH Siep-
P AHAKOCTH, KaK MBI YiKe IOBOPHAM, HENPEPLBHO NEpexoaut itd
palifity nosocTi , TakHM 0GPasoM, TPRHNLA HUSKHX OTPHULATEALIEX
AasaeHufi Oyaer nepeMemarsca B ofpatuyio CTOPOHY — OT NOAGCTI
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8 ofpeM KHAKOCTH, T.e. Gvaer cOammarhest ¢ BepxHeHd rpaniuet
KABUTHDPYIOUIETO KOJABLUA.

](ammipyroutee KOABID l!Tp:lET OYeHb 60.‘11;"])’") pofib B npouecce
34XJ0NbIBAHHS KaBHTALHOHHON NOJAOCTH.

OtjienbHEE NY3HPLKH KOABLA, HaXoAAUHECH BOTH3H MOJOCTH, O/
BJAHAHHEM DPacTATHBAIOMHX yeuaidl pacuipRIoTeH GricTpee APYIHX,
OTCTOSIMMX JaJblie, M CRHMAIOUIAACH NOJNOCTh NPH 3TOM Kak Oul pac-
TACHBAET WX, B CHAY Yero ee B oblieM npasnibHas cepHyecKas no-
BEPXHOCTB HCKAXAeTCH, 3aXJA0nLBaIaacs noJIocCTh ﬂpliUﬁp{?’T‘&E‘F
cample haHTacTHYECKHE (OPMEI, CTEHKH €€ COYHapsIOTCH TOM CaMbiMH
pasauuHsiMi yraamu W 1. n. Ha s1olt ocsose nmpu saxjonwiBaHi
NoJocTH MUI‘}'T BO3HHEATL MECTHHE CKadMKH [aBJAeHHI, BO MHOTO pas
npesLilaoNie Te JaBACHHA, OPH  KOTOPHIX BOSHHKAJAA NOJOCTD.
Ha pue. V. 2, 6 noxasas oaWH H3 BOIMOMKHBIX CJAYUaeB TaKOro HCKA-
MEHHA NOJOCTH.

OnHako camMoe 3HauMTeabHOe, JIErKO peryanpyeMoe, a [OTOMY H
UIHPOKO HCMOALIYEMOe HAMH 18 MpakTHUeCKHX Ledel BANANHEe
Ha l.IJUpM}‘ I{HBIII‘&IU!DHHGH NoOJOCTH OKasLIBaioT pasnoro po,n,a Tazophie,
4 TAKKE 3JACTHUHHIE HJH TBEPABE OTPaMKaTenH, KPAaTKD YiKe OnHca-
HEE B Hawux paGotax.

Tlpn otpakeHuw yaapHoii Boaubl 0T cBoGOANOA NOBEPXHOCTH
HMHAKOCTH €€ NOBEPXHOCTHHIA €0/l B HEKOTOpPLIE MOMEHTLI BPEMEHH
MOMKET MOJYYHTh YCKOPeHHe, HanpapjJentoe BHU3 — BHYTPL HIKO=
CTH, HO TAK KAK 3TH }’CHOPEIIH!{ nplll{:lanunaxnm llepaBIIOMEPHO KO
Beelt MOREPXHOCTH M PASHATCH N0 BEJAMMHHE HA PA3HBLIX €€ yqdcTKaX,
TO MHOTHE YYACTKHM JKHIAKOCTH MOryT NPOAABHTLCS H BTAHYTHCT
BI!}'TPIV—'E !"-ﬂyﬁh ee NOBEPXHOCTH H, yE\.ﬂE‘I\'aFI 3a cobol BOI:UI.)’X, MOI‘}’T
CO3AABATE fBJEHHA, CXOAHKE C ONHMCAHHBIM HaMil paHee ABJEHHEM
BOBAYIIHOA KapHTauus. OJHOBPEMEHHO ¢ 3THM | 10 3THM K¢ OCHOBILIM
MPHYHHAM, UCCIGEIIHU npH orpaxr.enlm }'Aapllﬂﬁ BOJIHBL OT Ill.‘pt}ﬁl[ﬂﬂ,
BOJIHYIOWEHCH NOBEPXHOCTH MHAKOCTH, HEKOTOPLIE YMACTKH €@ MOryT
OJXHOBPEMEHHO C MOTrpyKeHneM BHYTPb COCAHHX YHACTKOB, HA0GOPOT,
B3JIETETh BBCPX, 4YTO H IIBG.’IIO.!{&ETCSI B Re.l"lCTBIITE.'!bHDCTII. -

OGpAcHeHHe NOHBJACHHA «NJOCKHX nNyasipeily y NO0BepXHOCTH
HKUIAKOCTH NPH OTPEMKEHHH OT Hee yAAPHOH BOJHB! TOJLKO HAJHUHEM
3jecn }’CJ’IOBH“ ANA BO3HHKHOBEHHA KAdBHTAIlHH Kamercs Mﬂ..".[ﬂﬁepoﬂ'l"
HbIM, TeM Gojee, 4TO TakHe YCJAOBHH MOPYT BOZHHKATH TOABKO NPH
OTPaXKEHHH YJAApHOH BOAHH OT WACaJBHO CHOKORHONA MOBEPXHOCTH
HHIKOCTH.

Kapntaunonnwe sprenns sGanzu ceoGonuoii TMOBEPX HOCTH HHAKO=
CTH (€CTH OHH CYNECTBYIOT) BOIMOMKHBEI TOALKO NpH OYeHb MafbiX
CAOAX KHAKOCTH Hal paspagoM (YTO Ha NpakTHKe He Beerja ObiBaer
HenaTeapHEM) M, KOHEUHO, He SBASIOTCH ONpefejsoMHMH B TeX
MHOTOOOPASHEIX XHUMHYECKHX NpoLeccax, KOTOpPbie 3aBHCAT OT SHBJE:
uHil Kaputawuu, conyrerayiomnx 303,

Kapurannonsoe Koasuo, saxsaTeBalinee o4sHp Goawinol 0GHEM
HHAROCTH, H ABJAETCH TeM OCHOBHBEIM X HMHYECKHM» (I.\aKTOPOM, KOTO=
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PHIf, €C/H TOBOPHTL TOJALKO O BaAHAMMN KABHTAUMH, Onpeenser
XHMHSM MHOTHX NPOUEccoB, NpPoHCXOIAULHX npu 303,

[opepenne xasurauuonnoll nomocTH, obpasyiolefica npu pas-
psiiie, MOmer OuTh BechMa cBoeoSpasusiM. Tax, HanpHMep, npu pa-
GUT‘[‘ Ha MaJlbLiX eMEOCTHX -— MECTKHX PEMHMAX — NOJOCTH OOHTH
AHULIEHA TPOLYKTOR raso- H napoofpa3oBaiHs M NOTOMY aaMeTHol
NAaByuecTeio e obaagaer. ToJabKo np# pafore Ha CoABIIHX eMKo-
CIAX — MAPKHX PEMHMAX — 3HAUHTENLHOR KOAHYECTBO o06pasyio-
ULHXCH TIDH 3TOM [4308 H N2POB MOXKET NPHAATh MOJOCTH HEKOTOPYio
NAABYUECTE.

Kpome Toro, 8 enay pasamuss B nioTHoeTH BEDXHHX H HHMKHHX
CJI0eB MHUAKOCTH B 30HE paspaga npu ofpasoBauly MOJOCTH BepXuie
CIOH, HAX PAspHIOM, CHKHMANCL B OQMHAKOBON CTENCHM © HHMKHEMH,
TEM He MeHnee TepeMelianTea 0T JHHHHE pazpAla 3HAYHTETLHO Adkie
HHZKHEX, B CUTY Yero noiocTh B BepXHed cBoefl uactn Hexamaercs,
CTAHOBHTCA HECHMMETPHYHOR M NPH 3aXJONBBAHHH HCHLITRHIBAET CO
CTOPOHHL PESYNLTHPYIOMHX CHJ SHAUHTENBHOE HTOFOBOE YEHANE,
HANpapieHHOE CBepXy BHH3.

Taxnm o6pasom, noocTs npu pafoTe Ha HMecTKHX pemxuMax Gyuger
HE BCILIBIBATE, & TOHYTD, COBEPIIAA MPH 3TOM OJHY, pese JBE [yJb:
CAlLHH,

[1pw paGoTe Ha MAPKHX PERUMAX LOJOCTH IDH HEGOJ LMY 3HEp-
PHAX HMIYILCE TaKyKe OYIeT TOHYTH, HO yie nocje HeCKOMBKHY
NYALCANME, U JHIE OPH GOJBIINX SHEPIUAX HMIYAILCA, KOTAA ee
cODCTBENHAR  IIABYHECTh  OKAMETCH GOJBIG BHEHIHHUY yeHani
CO CTOPOHLL PE3YJALTHPYIOMUX CHJ, 3aXJ0NLBAIONIHX T010CTE, HOCHE
MHOPHEX NVJILCAIHA W OTHOBPEMEHHO € HUMH OHa GyleT BCMAHBATL
BBEPX. '

3a nMeprol BPEMEHH, HCTEKUIMI NOCHe NOCHEAHEr0 CORCMAHNA 10
sonpocan D, noasHANCs HOBLIE K TONYYHIH 3HAYHTEALHOE pasBHTHE
HEROTOPRIE PANEE BRINOIHEHHEle paGoThl. Tak, HanpuMep, Bee GobIIes
[IpHMEHCHHE B UCCICAOBAHUAX H HA NPAKTHKE HAXOXHT NPENIOKEHHEAH
HaMu ewe B 1952 r. Meros Tenniosoro sapmea. HanGonee HHTEpecHble
NEPCHEXTHBL OTKPHIBAIOTCH MPH €ro HCMOMB3OBAHHH B obpaforke
METE/IOB: IUTEMIOBKe, Pa3BafbuoBKe, ofpafoTke pacniaBoB H T. .
B yactHOCTH, NpHMEHEHHe TeIIOBOrQ BapwBa Oas 3THX weaefl moay-
HW0 wipokoe passutiie B CIIA, rie 3THM METONOM HECKOMLKHMI
(UpMAMH  yIKe OCBOBHA LITAMIIOBKA Aetanell m nance KOpIYyeoB s
aproMobuel, 100K, CAaMONETOB B paKeT Ha JIErHPOBAHHEIX Crajeh
H THTaHOBHIX CINIABOR,

Xopouiie peayIpTaThl NONYYEHH B IPHMEHEHHH TENI0BOIO BApLiBa
QIS B3PLHIBANNA KPYNHLIX a6 (HerabapHTos) ropuLIx nopod, rie
€ro  HCNOAL30BAHHE MNOIBOJASET CHH3HTE paGoude HampsmKeHs
A0 300—=500 a.

Merton TenvioBoro BapeIBa NOIBOJIAET OCYUIECTBAATH TAKIKE npeg-
JOKEHHOE HaMH Bo3feiicTBHe Ge3 BOAH, T. €. 3JEKTPONHEBMATINECKOE
BoafeiicTlle, HCNOMBIYA A NEPefayH JaBAeHUl TEnJoBOro BIPBIBY
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BMECTO BOAR KaKHe-AH00 3/1aCTHUHLE WIN Chinyuile THMIEKTPHMECKHe
WK laiKe NOJyNpoBOsuiie MaTepiansl. B 4acTHOCTH, 5THM cniocobom,
nanpumep 8 Hukoaaesckoit aaGoparopiy ary, YCNewHo OCymecT-
BASETCH WITAMIOBKA, PA3BAILUOBKA TPYOOK, B3phIBAHHE HerabapuTon
FOpHBIX nopoa H T. 4.

B npakTiKy Hcoienopannil HauHHAET BXOJAHTbL H TaK HasbBAeMbLi
METOR CTYReHuaTolt noRaus SHepri, ABMMIONMACH BECEMA NePCHeK-
THBHBIM, HanpHMep, NIf WTAMIOBKH, BapuIRaHHA H Ap. B s10M MeToze
CCYIIeCTBAACTCA NOCAeA0BaTeabHHl npoGofi paGovero HCKpoBOro
NPOMEKYTKa cHavaja HMIYJbCOM TOKA MaJoH 3HepruM, Ho Gojblloro
HANPIIKCHUS, d SATEM NOCHIIKON B 06pasobaBlIkiics Kana) HMnybca
TOKA HH3KOrO HanpameHHsa, HO 60.!":[1.10]’! SHEPTHH,

Boaee HeM cyiecTBeHHBIM HEAOCTATKOM KOMOHHHPOBAIHOrO METOAA
BOsfeAcTBHA (eCAM NPH 5TOM HEe NOJb3OBATLCH BLICOKOM YACTOTOH)
SABAETCH HEOOXOAMMOCTL MPHMEHEHNHS OYEHb BHICOKHX HanpsKeHHil
H OYEHb MaJbiX eMKOCTeH, ¢ TeM uTOOH NOAYMHTE HeoOXOAHMbIE A
BHIMOJHEHHA YCAOBHA Takoro npoGos upessbidafino KOpOTKHE uM-
Y IbCH.

Oanaxo BhIie Mbl Y3e H3J0XHIH TOT Cnocol, KOTophiil MOKeT no.-
HOCTBIO VCTPaHHTL YKA3aHHBIH HEAOCTATOK: 1M 3TOr0 HeoDXOomuMO
HAJIOMHTE OOBIMHEE HMUY/ILCH OT 0GBMHEIX 3[-yCTaHOROK, NoJdydeH-
Hhle Ha MoBHX eMKOCTAX, HA KODOTKHE NpPOMKHIAOUWIHE HAYANLHBI
KaHlaJJ B MaTepHaje HMIVAbChI Manoi FHEPrHH BRICOKOrQ HaT PAeHH.
Takumi uMnyascami MOryT OHTb H BLICOKOUACTOTHBIE paspsjlbl,
4 TAKXKe HMOYJbCH ¢ HeoOmMailfo MAJOH JTUTeNRHOCTEIO (POHTA HM-
nyasca NpH AcCtatodHol 1s o6pasoBaHiA KaHaJja SHEpPrHH ero, coa-
AaBaemple DAIOM 3JEKTPHYCCKHX CXEM, NpPHMEHSIEMHIX B CHEKTpO-
CKOMHH # JaMnax-scnbiiikax. [lpu stom B TOHKME Kamaa npobos,
ofpazopaBuiniics B TBEPAOM JH3JIEKTPHKe HeliCTBHEM TAKOro noi-
AHIAloNIero HMNyJancd, BJAHBAETCS 3HAUUTENbHAN IJHEPrus HMIyJibca
oF o0bMHoR 3T-yeTaHOBKH, a BOSHMKIUHI 3aTeM MOUHMHA 31€KTpo-
NHEBMaTHYeCKHi ylap B KoMGunanuy ¢ conyrersymomun emy 3r-yaa-
POM BLIBLBAIOT 3ajalHOe N0 HHTEHCHBHOCTH paspylleHHe MaTepHana.

Henoas3ys Ans npakTHIECKHX Uedell (paspyuIeHus ropHsixX nopox)
npoGofi TBEpARIX MHSEKTPHKOB B IKHAKOH cpee npH HebO/bLIOM
NPOMEHYTKE BPeMeHH BOSNEHCTBHA HanpsmeHus, HeoGXOAHMO MOA-
HEPHHYTE, HTO TOABKO €HOCO6 KOMOHHHPOBAHHOTO BO3jleficTBHA ABYMS
HMITYABCAMH JACT BOIMOXKHOCTL NPHMEHHTE €r0 B MH3HH, MOCKOABKY
CrocoG 3TOT N103BOJIACT NOAYYHTE ONHOBPEMEHHO M00YI0 MaaVIo JA/iH-
TEJABHOCTS H JH06Y10 SHEPrHio 3TOr0 KOMOHHUPOBAHHOrO HMIVJIbCA.

Heenenosanns npoueceos pesoHancHoro paspyiieHis saTpyias-
JIHCh. NOTHBIM OTCYTCTBHEM CBEJeHHH no pe3cHaHCHBIM XapaxTepH-
CTHKAM paspyiiaeMprx Matepuaqop. OIHAKO, KAK NMOKa3aJH ONBITH,
NIPEACTaBAACTCA BOIMOMHBIM OXBATHTH Bech AHANA3IOH HAcTOT OJIHO-
BPEMEHNHO H, TAKAM 00pa3oM, 3aBeloMO BEIIBATH HHTEHCHBHOE Pe30-
HAHCHOE paspyluenne. D10 J0CTHIAETCHA COBMEIIeHHeM oaHOBpeMeH ol
pabotsl B offioM paapyluaioieM anpgapare Tpex uiui Gojee paGodnx
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HCKPOBGIX NPOMEKYTKOB, OXBATHIBAIOMHX BOIMOMHO Gobiimil fua-
TMa30H PEKHUMOB OT CAMOro MATKOTO (LIHHHOBOJHOBOTO) IIpH padore
HA GONBIIMX eMEOCTAX H MaJblX HANDSIKEHHAX [0 CAMOFO JKECTKOro
(KOPOTKOBOJIHOBOTO) NpH paioTe Ha MAMBIX EMKOCTAX M BHCOKHX
HANpPAKEHHAX,

Comnerine B BosMomHOCTH pesoHanca npr O[-BosieficTBHY, Bhi-
CKA3LIBAEMOE HEKOTOPHMH M3 HecJepoBarenell, ONPOBEPraeTes ONHT-
HBIMH JAHHEIMH, 4, KPOME TOro, NpeiJoeHHbill EMH €0fHOBONHOBOMNY
xapakrep posjeficteis 313, MArKo rosops, He COOTBETCTBYeT jefi-
CTBHTEIBLHOCTH,

YacTtorwl, Hanyuaemsie 91D sa orfenstbiil e uuat bl UMYk,
COCTOAT He M3 ONHOH MOAYBOIHE!, @ H3 OUEHB MHOPHX HOJMYBOJH H
noroMy II-osjieficTBHe B 3TOM OTHOIICHHH ABJIAETCA ITHTE/bHEIM
H HE TAKHM OAHOMOMEHTHHM, KaK 3TO MOK4320Ch HEKOTOPHIM.

SnekTpuieckue cxemyl mutanns I-yCTAHOBOK TAKKe MOMYUHAN
cBoe jansHelilee paspitite. KpoMe mipoko Henogsayemoli pesoHanc-
HOfl CXeMB H CXeMbl ¢ (MHALTPOBON EMKOCTHIO, MMEIOUIHX BHICOKHH
dfekTpuyeckuit K. n. A., pocriuraomnii 90—98%, namu paspaGoranm
CXeMb nHTARHA, eme Gosee IKOHOMHYHO HCMOJBIYIONHE HOCTYHAK-
Y0 B HHX SHEPriio. K muM OTHOCATCH HE TONLKO CXEMbLl SapHIKM
KOHCHCATOPOB B GAHIKOM K ONTHMAJIBHOMY DEMHMY 1O TOKY
W/ MO HanPsKelHo, 0AHO3HAMHO 3aAaBAEMOMY NAPAMETPAMH CXEMbI,
HO H CXCMBI, CAMOCTOATENBHO W rubko QopMHpyOWHe B 1po-
necce paGoThl YCTAHOBOK HEOOXOAMMul HM onTHMATBHEIE pPeIM
3APALKH,

Kareropiuueckan Ge3HalesHOCTb, BHICKA3LBACMAS HEKOTOPLIMH
Heeaepopareasimit 'S B OTHOWENHE CTONKOCTH HAONAILNI 31EKTPOJOB

1 HCBO3MONHOCTH, N0 HX MHEHHIO, HAHTH IYTH AN NOBILICHHA STOH
CTOMKOCTH, BL3LIBAaeT yaAusJeHue, Tem Godee, uro nyreil A1 moJ-
HOTO WJIH YECTHYHOTO YCTPAHEHUH STOFO PA3pywents Muoro. OLHHN
H3 HIX, KaK HamM Kamercs, HanGojiee npoOCTHIM, SB/ISETCs YeTpoleTo
TAK HA3HIBACMBIX @HTHAHOLOB, MPEXCTABAMIONKX coB0fl HIOAHPOBAN-
HLE W/ YACTHUHO M30NHPOBANHLIE METaJANUECKHE KOMbIA, PACHD-
JiaraeMbié Ha KOHIEe H30JAUHH SJeKTpoaa HAH BOJH3IN HEro H CcoemH-
HeHHbIE 1HOO0 HENoCPeACTBEHHO, JAHGO Yepes AeJuTeNb HaNpKCHAN
H OMIMECKOE CONPOTHBJEHHE HAN C CAMHM SJeKTPOojOM BHHAY HIH
BEEPXY €ro, au60 ¢ APYPHM HCTOMHHKOM HANPIKEHHH.

[lopasaemoe Ha auTianon Gojiee HH3KOE, YeM Ha CaMOM SJEKTPOLE,
HATIPFKEHHE, CHHKAA TPAlHenT HaNpsKeHHs B STOM HaNpaBJeHUH,
JAEGTAET HEBOIMOH{HLIM POCT CTPHMMEPOB Ha rpanuie pasjeia H30Ja-
UHA—IKHAKOCT: H TAKHM O6Pa30M MOAHOCTHIO YCTpPaHAer OCHOBHYIO
NPHYIHY, BHIILIBAIONLYI0 paspylienne naoasuun. Kpose toro, Kax
y)ﬁe Mil FOBOPHJIH, CYIIECTBYET H.paj APYrux, B TOM 4YHCJAe H Oo-
Jee MPOCTRIX cnocoloB yeTPaHeHHA HAH YMEHBUIEHHA 3TOr0 pass
PYLIEHHS,

Boaswoit npakruuecknit uurepec npeicTanaseT HOBHM, HENABHO
paspaGoTaunbiii nami MeTo] GecliaxTHONR Ao0mME PV, NOKA TOALKG
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npoBoaAawnx. C npHMeHeHHeM STOr0 HOBOMO METGAA MOPYT A06Li-
BATBCH BCE PYAB TEX MeTA/I0B H HEMETalIoB, KOTOPLIC B CROHX
AGHHBIX XHMHUYECKHX COGIMHEHHSX 00Ja1aI0r JOCTATOMHON S/eKTpH-
UECKOH nposoiHMocThio. TakuMH pyaaMu GyayT, Hanpumep, Bce
CEPHHCTHIE H YIVIEPOAHCTHE COSAHHEHHA METAJJIOB.

[Mpumenente MeTOAa AAA PYA-OKHCIOB HE HCKIOMEHO, XOTS HMOKO-
ULHECH TPYAHOCTH H A@JAlOT STC HA CETOAHs MONTH HEBOIMOIKHHIM,
OJHAKO HAMEYEHH NYTH HX YCTPAHEHHH, BO3IMOMHOCTH HX H3y4aTcs.,

Merog Gecraxtoil f00bIMK PYA NOSBOARET YCTPAHHThL DOMBIINI-
CTBO TEXHOJOTHHECKHX NPOUECCOB, ABJAHIOMMNCH cefiuac Heobxomm-
MOCTLIO FOPHOTO Jeda (HPOXOAKM LIAXT, WITPEKOB M IITOTEH) H Be
nponecent obmunoil A06udH pyasl (GypenHe, BaphiBamue, npobncnie,
TpaHcnopTHpoBayie pylu, oOOTalleHHe W Take NMAaBKa).

BechMa HHTEPECHEIMH BAPHAHTAMH NPHMEHEHHS METOlA ABSIOTCH:
BOSMOIKHOCT: HACAJILHON OUHCTKH OT BCAKHX CIEA0B PYARI CTaphx,
3a0polIeHHbIX BHPaloTOK, penTabesHON pazpaboTkd OelHEIX pasee
HepeHTAle LHEIX 3a/1eRel, a TAKKe MOTHOIO YAAJeHHS Caenon Py A&l
H3 PasHOTO poja OTBAaJOB.

CyuHOCTS NOCJENHEro MeToaa H3BeCTHA 3 HAIIHX pador no koa-
JOHAHOMY 00Oramenmio pya (KCTatH, OTMEUEHHBIX B aMepUKaHCKOH
NEeHaTh KK enocaelHee COBETCKOR AOCTHIKEHNE:), IPHMEHEHHBX K no-
JYHEHHIO KOJLIOMAHOTO O0OrallleHHs HEeHOCPeACTBENHO NOJ aemueil,
Ge3 JIOCTaBKH PYAH Ha MOBepXHOCTL. [IpH aTom Ha nuomann pyaHOro
saJeranns GypPHTCS CETKA CKBAIKMH ¢ pasHocoM B 10—20 4 (1ipu 100 xa)
H Ooaee. B cKBamHHAX, MPOXOLALHX CKBO3b PYAHOE TeO, OCYIIECT-
BEAAOTCH B3PHBLE © noMombo obwtusix BB ¢ e, urofnr NPOHIBECTH
BOSMOMKHO 60.'1b1]1€e paCTpeCK}!BaHHe [4cTa, a 3ateM B HHX Ke
ONMYCKAOTCA 3ACKTPOLLL TAKHM 06pa3oM, UTO0K CKBAMUHA KAKIOTO NO-
JOHMHTENLHOTO 371eKTPO/Aa 6hiTa OKpyKela HeCTbI0—BOCEMBIO CKBAHCIH-
HaMH OTPHTIaTe.’] bBHEIX BJTQKTPO,E[OB', HMOVJVILCE NONATCH JHG0 0T ofnn-
HOf cH/10B0H 3T-yeTanoBKH, JHE0 OT OGLMHONO MAWIHHHOIO regepa-
TOPa HMITYJILCOB (B HEKOTOPHIX CAVHadX Aame HHSKOIO HAMPHKEHH).

B noaomutensune CKBaXHHEl Harneraercs Boja, a 4epes TpyOR!
OTPHHATENBLHEIX  5/1CKTPOJOB OTKAUHBAETCS HENpephiBHO 06pa3yio-
unkics koanoun. Iocae Geictpoii KOAryJauHl KOMIOHAA OCBeTIennas
BOJAA CHOBA NOZAETCHA MO} 3eMJo.

Jarycrennnil KOMIOHT JaHHOTO XHMHUYECKOrO COETHHEHHA VAL
PACTBOPAETCS B COOTBETCTBYIOIEH KHCI0Te H HOJBEPraeTes 1eKTpo-
AH3Y LA BHIZIRACHHS METANIOB, MHHYSA [ABKY.

Beneperaue uurencusnof MHTPAIHH pa3palos, OTXOASUHX B 1pe-
AeSaX HECKONLKHX METpOB OT JHHHH HX CPeHere noJIOKeHHs, cra-
HOBHTCH rapanTHPOBAHHEIM NOJHOE VHAIEHHE HE TOJBKO OCHOBHOLO
Teda pyAHOro 3aferanis, HO H BCAKOTO Pofia TOHKHX npocioex, Kap-
MANOB, BOAJHH W T, 1.

B npouecce IRCIIYATAIME MECTOPOMICHNA KAMCIAN CKBAMIIA
OnpejeneHtni nepHoy paforTaer Rak SNOJOMUTEILHASY, a 3aTeM,
B CHCAYIOULHE nepuog, Kak 0T PHUATE/IBHASY .
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Hs cxasaunoro swime cramosures fcuofi TEXHOAOTHSA TIpHMe-
HEHHs JaHHOTO cnocofa K 3a4HCTKE CTAPHX BLIPAGOTOK M ornaios.
[lpn Hsyuennu 31010 nponecca HeoBXOMHMO HMeTh B BHIY, YTO MOTe-
AHpOBatiie ero B yCJOBHAX J1A6OPATOPHE MOAHOCTBIO ONHOZHAYHO
TOMY, 4T0 GyAeT NPOHCKOAHTL NMOJ 3eMieii.

Hpyruy npHMepomM BOSHHKHOBEHHA TP HHLHNHAILHO HOBH X orpac-
JeH TeXHHKM Ha ochope upeli SMEKTPOrHAPABIHKH ABAACTCH BHOPG-
LMA3KA — HOBBIH CnOCOG YMEHDINGHHS U YCTDAHEHHA CHJ Tpeiius
B TPYIHXCH mapax — chnocof, NopoMaesHhil IEKTPOrHAPaBTHKoH
B COBEPUIEHHO HHOH o6acTH TeXuHKH,

Eute Gomee nanexumu or NOPOIHBIIEH HX 3NEKTPOrHAPABIHKY 5B~
JSIOTCA NPEAOIKENNEIC HAMH HOBBIE CHOCOOHI MEPEMELEHHS Tpanc-
NOPTHLIX CPEACTB [0 CYIUE, - BONE H BOZAVXY — CHOCOOL, BHEliHe
[APANOKCATBHLI N0 PeayneTaTaM H KOHCTPYKTHBHOMY HX oopie-
HHIO, HO HCHOJABL3YIOUIHE BCE Te #e HieH.

Upessumaiine pasnooGpasHue NEpCneKTHRL OTKPBIBACT Npesio-
CHHLIH HaMil MeTOJ noJyuenss yaobpenuii ua IouBs nonel ¥ asora
DOSAYXA HENOCPENCTBEHHO Ha CAMHX HOARX IS PASIHYILIX LHLTEM
ESTRTH NI

KOHOMINECKHE TTOKASATENH HEKOTOPEX [IPAKTHYECKIX npHMeHe-
1l D no panuwmM MAGOPETOPHEIX, NOSYIPOMBUNTEHHEX H 1po-
MBILUITEHHLIX HCOLITAHAH NPeJACTaBAAITCA K HaCTOKULeM}’ BPCMQHH
B CAGAVIOLEM BHIE.

1. OI-papuBanne: na papumanue 1 3 Kpenuaiimlero rpauuta
TBepOCTHi0 16—18 no Ilpotoasakonosy pacxoayerca or 0,02
a0 0,05 kem-4 wa 1 x® wan 0,05 ko, JOonoaHITENbHEH IKOHOMIYEC-
KA 3dherT noIyvaeTcd sa cueT nodHoH Ge3omnacHoCTH pafor, oreyT-
CTBH5 PAa3GpACLIBAHNS OCKOMIKOB, OTCYTCTBHS MBLEH B FA30B W T 1.
OT-B3PLIBAHIE MOMKET OCYHIECTBIATHCA KAK HA BHICOKOM — Ao 100 ke,
TAK I Ha HHSKOM — 5 K8 Hal]siKeHHH.

2. 3T-apobnenne: na apobieHie oaHON TOHHBI rpaHiTa TBEp-
xoeteio 12—14 no Tporogesxonony or kyckos 50 au 10 SEpEH He
KpynHee 4 wm pacxonyerca 5—6 xem-4 ma | m, uan 5—6 Kom.
Honoannrennisii skonoMmteckuil 3dderT noayuaeres aa cwer yupo-
IENHA TEXHOJIOTHUECKOrO Mpouecca (tak Kak npouecc apobienns
ABJACTCA OQHOCTYNEHUATEIM NpH M0G0l cTeneHH HaMeabuenusn), 3a
CUET NPOCTOThl M JICIIEBHAHE KOHCTPYKIMH, 3a CUET OTCYTCTBHSA
34COPEHHA NPOAYKTA METALIOM APOGHIKH, 34 CYET NMOJAYUEHHS O4HO-
BPEMEHHOTD ¢ npoieccom Apobienus sHaunteasnoro (no 80) obora-
LLEHHS NPOLYKTA, 32 CUET NOMHOIO YCTPAHEHNS NBAH npH ApoGaeHi,
3@ CHET NOBLILICHH:A Kauecrsa NOAyuaeMoil NpoayKuMH, Hanpusep
webus o T. 1.

3. 3l-ouuctra qnren. Ha ouncrky or dopMosounoll seman n
BRIOHBAHNE cTepaiell Y CTaALHLX OTANBOK BecoM no 0,5 m Kamuan
pacxonyeres 0,7 xam-«¢ wa 1 m ovansok, vau 0,7 kon. Jdonoaunrens-
HBIH IKOHOMUMECKHH (peKT NOAYUAETCs 34 CUET NOJHOFO YOTPANENHy
NBLIYIH, & CACJOBATENIBHO, I CHJANKO3A, 33 CYET Pe3KOro NOBEILIEHHN
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i{yﬂb".[‘ypbi paﬁo’l‘b} o OYHCTKe JHThH, 3a CHeT BOAMOMHOCTH OCY.
WECTBJISHH AONHOH MeXauuiaunn i aBTOMaTH3AHH NpoNecca O4HCT-
KH, 3a CHET De3KOro yMeHbUIeHHS PacXOAd BOALL, 3a cuer ofulero
YCKOpeHHA Npouecca O4HCTKH H T. I

KanuTtansHee Baoaenns Ha sheapexue 30-ouncTkE B 2—5,5 pasa
MEHBIE, YeM Ha AHAJOCHYHYIO MO CBOEH NPOHIBOJHTENBHOCTH Yyerta-
HOBKY OGLIMHOH THAPOOUHCTRM.

4. 3-mramnopka. Ha wraMnosky H3 JHCTA HepxaBeowed craan
TOJMMHON A0 5 MM waneaunit guamerpoM B 1 u npH riyGHHE BHITSIKKH
A0 100—150 mm pacxoayercs no 0,1—0,2 wem-«, uau 0,1—0,2 xon,,
Ha Hajenve. JlonoauuTtenbHuill sKoHOMHYecKHi sddeKT noayuaercs
34 CYeT PEesKOro YNpOUEHHS HeoOXOAMMOro oGOpYAOBAHME H yjae-
uleBJeHHs €ro CTOMMOCTH, 3a CueT moJHoil GesomacHoetH pabor no
CPaBHEHWI0 CO INTAMNOBKOH B3PHBOM, 3a CYET BO3MOMKHOCTH BCTpaH-
BATH [IPOLECC B ABTOMATHUECKHE JIMHHH BHYTDH LEXOB B OKPYMKEHHH
paﬁo‘raioulilx JAel H MalMdH W T. 0.
2I-noaydenHe KoaJoHA0B Metaalos. Ha nonyuenne Kouioui-
HBIX [OPOLIKOB JORIX MeTas/IoB pacxoiyveres ot 100 go 5000 kem -«
ua | m BosayiiHocyxoro KoAfoHInoro nopomka, Hiu ot 1 go 50 py6.
JonoaHuTe bHNE SKOHOMHYeCKHA adiperT AOCTHraeTcs 3a CHET BO3-
MOMHOCTH HOJAVYeHHS HCKJIIOUHTeJNLHO 4YHCTOro, Ge3 BCSKHX INpPH-
Mecefl, KOJIOMIHOTO NOPOLIKa METa/lia, 4 TAKIKE 34 CHET BOIMOIKHOCTH
noJaydenns a000f, HiealbHO NepeMellaHHOH CMeCH KOMIOHAOB Jio-
OLIX METaJlI0B.

6. OI'-ofessapamupanie Bogsl. Ha noanoe ofiessapamuBanie

i

BOb (KOJaH-THTp paped U] pacxoayercs o 0,1 sam-u Ha 1 x® Bojw,
uan 0,1 xom.

Hononnurensuuil sxoHoMHUecKuit addekT noayuaercs 3a cder
TOro, 4T0 NPH 3TOM OJHOBPEMEHHO MOTYT YHHUTOMATBCA TakHe CTOH-
KHE OpraHuaMul, Kak cnopel cHGUpeKoli A3BB1, fiHIA TeIbMHHT H T. 0.

7. 9I'-ofesaapamxusanne W _roMorenmzamua monoka. Ha noanoe
ofe3sapaxubanlie Moioka pacxoayercs 0,3—0,5 xam -4 va 1 m, wan
0,3—0,5 xon.

Honoannteapnrit skoHoMH4eckull adupexT noaydaercs 3a cHer
TOTO, YTO NPH 3TOM MOJOKO FOMOTeHH3HDYETCH H 3a cHEeT NOBHIeHus
BOIMOKHOCTH 00e3sapajHuBaiysi MONOKA OJHOBPEMEHHO ¢ MpHeMKOil
erc B COMBHHIE LHCTEPHBI W T. I

Onnaxo, ecan He GyAyT NpHMEHEHE! pasieqHTeJbHBE MeMOpaHbl
HJIH OJIHOBPEMEHHAS Wil nocaenyioman ofpaboTka MoloKa HOHHTAMH,
TO MOIOKO B pesyabrate AI-o6paGoTky nprobperer caadbil HenpuaT-
Heif 3anax.

8. Ol-tpopMoanie onoK — ynuornenue seMan B anTeitupix dop-
Max..Ha ynjotienye semin 10 GOLTHO MpHMeHAEMBIX HOPM YILIOT-
Henus B onoxe pasmepom 1 X 0,8 x 0,4 = 0,32 a* pacxonyercs
0,05 xgm-u na 1 4® senan, man 0,16 kom.

Honoanurenpiuii  sxoHoMudecknit sddext monyuaercs sa cdeT
NOAHOTFO YCTPAHEHHA THUIM, @ CAei0BATeNLHO, CHANMKO3a, 34 CYET
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YCTPAHEHHs CHABHOrO 1yMa H BHOpaumuii BCero agamusi o1 paGoTer
OOBI9HBIX  (POPMOBOMHEIX MAIIKH, 33 CUET SKOHOMHH MUOFHY TOHH
MeTalia 0T Kamuoli ynpasiansemoll npu nepexoie na Hosmil Meron
(opMOBKE GOpMOBOUHOA MAUINHL, 33 CYET YHPasAHEHHA OGHMHOTD
pacxofd CaToro BO3AYX4 H T. I

9. ST-ynJoTHeiie HAMHBHOTO FPYHTA TeMa IUIOTHH HA rAyGumHy
no 10 u u Gonee. Ha yn/ioTHenHe HAMHIBHOTO TPYHTA Tend MJOTHH
IC-puGparopamy THIA «ByJapay pacxoiyerca Ao 3—5 xent-u Ha 1 u®
rpydra, Mny 3—5 Kom,

Jlonoanntenpunit sxonoMuuecknit ekt nodyuaetca sa cier
LOCTHKEHHA 110JHOH Ge3onacHocTH PadoT no CPABHEHHID ¢ METoNoM
VIVIOTHeHUS TPyHTA Bapuisami BB, aa cuer pesxoro yckopenus npo-
Hecca paborT M MOBEIEHHA KAMecTBa YIJAOTHEHH:.

10. 3l-noaydenne smyapcuii. Ha noayuense smynascHd THoa
BOJA -t~ Macao, CTofiKOH, He pacclaHBaioilelcs B TeUeHHe MHOPHX
Mecsles, pacxoayercs A0 5 xem-uw ma 1 w® smyapcum, HaM
b kom.

Honomuutenbisfl KOHOMHYecKMH aixpexT noayyaercs sa cuer
Goapiefi cTofiKOCTH IMYJIBCHA 0 pAcCiaHBalHA, 3a CHeT OJHOBpe-
MEHHOro ¢ noaydenden ofe3zapakuBaHN 3MYJLCHH, 38 CUET BOSMONK-
HOCTH NOJIY4aTh SMYJbCcHIO Ge3 3MyJbFaTopoB H T. M.

11. 3l-noayuenne yaoGpenuii Ms nousel nodefl H_Bosayxa ua
camMHX TOAAX. Ha noiydesne u3 Kamaon ToHiL nouss or 3 Ao 20 ke
PACTBOPHMBIX cONel, cofepmamux 10 26 s/eMenToB mepHOIHIeCKOlH
cHereMsl Menpnenecsa, pacxomyercsa no 600 xem-«#, 4TO cocTaBiser
CTOHMOCTE OHOrO Kuaorpamma codei or 30 kon. go 2 py6. Coegune-
HHA 430Ta NPH 3TOM NOJIYYAIOTCH OAHOBPEMEHHO, T. €. (haKTHYeCKH
Gecraario.

12. BC-crapenne orausox. Ha noanoe crapeHie — CHATHE 0CTa-
TOYHBIX HAaNpPMMKeHHA — | 1 ¢TAanbHOTO JHTBA PACXOIYETCH OKOJ0
0,1 ke« Ha Kaucipii KUJA0TPAMM Beca OTIHBKH Wil 100 gam-uua 1 m,
win 1 py6.

Ipouecc cTapenis yckopaeTcs B COTHH pa3, NpefcTaB/Isercs
BO3MOMCHBIM COBMECTHTE NpPOLECC CTapeHHs C© MPOUECCOM OYHCTKH
JUTBA, TAK KaK 00a STH npoiecca GaKTHIECKH COBEPLIAIOTCR HA OAHOI
H TOR e YCTRaHOBKe.

13. OI-peifejenve Meranua W3 wjakos, Ha noamnce (10 95—

98 %) Bhilesenne MeTaMAHLeCKHX BRAONeRHIE U3 MobHX npoMbltLIeH-
HBIX It APYPHX HIVIAKOB pacxonyerca f0 5——6 xem-« Ha Kaunyio TOHHY
waKa, Han 5—6 kom.

ﬂ,O[EO.’If[HTB,’]bEIMﬁ IKOHOMHYECK Hit S{iJ(lJEKT noaydaercs 3a CUeT
TOFO, YTC NPOUECC BLIAGIEHHA NPOHCXOMUT Ges 06pasoBaHMA MM,
a H3MeJBUen il WAk MOJKeT ObITh HCTIONL30BAH KaK HU3KOMaPOUHL
NeMeHT, & BOjla — KaK UeHHOe CeNbCKOX03AaleTREH HOE }",B.U’GP&HHE,
TaK Kak B npouecce 06paGoTKH NL1aKa B BOAY NePEXOMAT MHOLHE
XHUMHUECKHE 9/1¢MeHTH W HX COBAMHEHNs, [EHHRBE B CENLCKOM X03suil-
CTBE,
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14. 3T-perenepanus (popmosounocil seman. Ha noanyio peresepa-
1HIO OAHON TOHHK (opMoBOUHGI JEMAN pacxoayercs 3—4 Kem.u,
nan 3—4 kon.

JluTeiitbie KawecTsa 3eMJAN NPH 3TOM NOBHLAKTCH, a KavecTBO
NOJIVHAEMOr0 JHThS VAVULIAETCH, 34 CUET Yero BOSHHKAET NONOJHM-
TEAbHAsST IKOHOMUIS ., llowpu SEMAN NPH PETEHEePAUHN €€ JaHHBM Cno-
co0OM 3HAYNHTEIBHO MeHblle, YeM npH oGhNHBIX cnocobax.

15. 3I-pwjenenie repManns, ypana u t. n. Ha swjenenne g0 95%
repMasis U3 yraeit (coaepxamyy éro B Koandecrse 1o 10—202ua 1 i)
pacxoayercs o 20 xem-« va | m, wan 20 gon.

PaanpoGaennuil NRACBHAHLIL YroAb B JajabHeillleM MOMeT He-
NOJB30BATLCS  Kak Tonameo. Bwecte ¢ Boaoli npr BaammoCTH
Zo 60% on oOpasyer TONHBHLIL Ta3, AalOULKI (TONBKC no Metauy !)
Ao 7000 xea.

Boza ucnoassyercs KaKk TeXHOJOCHYeCKOe ChIphE HIN KAK HEeHHOe
CeTbCKOXOo3giCTBeNHOe yaolpenne, cofepaaliee PACTBOPHMBIC COeIH-
HeRUA (10 28 3J1eMeRTOB) NepHOANYECKOH CHCTEMEL.

Ha srineaense no 50% ypaua Ha rpaHuTOB (COfep#aNIHX IO B KO-
angectse A0 10—12 2 na | m) pacxoayercs a0 40 xem-4 na 1 m, win
40 ron.

Hsmennueninbiit rpaBiil HCnOAb3yeTes KAk CTPOMTEABHBI mecok
OTMIHYHOTO KAuecTsa, a BOJA — Kak LEeHHOE CeNhCKOXO3ANCTBEeHHOE
vZoOpeHHe, cofepxallee coefuienns 1o 32 5/1eMEHTOB NepHOiHue-
CKOH CHCTEME.

16. BI-06paGoTRa CeMAH CeILCKOXO3ANCTEEHHbIX KyasTyp. Ips
npeanocesHoft o6paboTKe CeMAH PASTHUHRIN CelbCKOXO3RHCTBEHHBIX
KYJALTYD ¢ pacxonom sueprun jo 0,2 xem-« na | m, wan 0,2 xon.
NOJYHEHO, B WACTHOCTH A KYKYPY3bl, YyBeJuueHnse ypomKalHOCTH
Ha 12—14%.

17. BI-aaGupanne ceail. [lpu 3abusannu cran auamerpon 20 o
MeTOJOM BAaJ0aAnBalHA Kaxasil 3T-yiaap ¢ pacxooM JHeprHH OKOJAO
0,02 xem -4 3a ynap morpyxan csaio Ha b cat.

Yeranoska MomHOCTeIo nopsaka 100 sem cnocoGHa oBecrneunTh
HOrpyMeHHe TaKoH cBaH CO CKOPOCTBHIO 0K0a0 10 swfcex.

PaspaGotana Texnonorus nmorpymenns cmail MeroZami BAAIG/H-
BatidA, 3abypupanus u ¢ nomouisio I -pubGpaTopos.

18, SI-Gypenue wnypos n cxpaxuy. [Ipn GypeHsn NMOpox cpei-
Hel MTPOYHOCTH THNA MEPredell, necuanKoB, H3BECTHAKOB H 0GB HEIX
IpyHTOB AnamerpoM 6ypa, pasuuim 150 aa, u norpebiaeHii MOMHOCTH
B | kem ocymecthasnercs ckopocThio Gypenus 10 5 4.

Orciona ctoumoets 1 u Gypenns okaswisaercs pasnoit 0,2 kon.
aa 1 a. Tlpu Gypenitn Gerona mapiit 300, HArOTORIEHHOM Ha rpanHTHOM
FECKE 3EPHHUCTOCTLIO 2—4 Ma, GypoM guamerpom 150 su u morpel-
JEHHH MOUUMOCTH B | Kem Ghita noayuenma exopocTs GypeHus
3 cu/mun.

19. 3I-passassuoska TpyGok. Ha passansuosky tpyGok AHd:
MeTpoM 10 60 s wa D-ycranoske pacxofyercs o 0,1—0,2 wém-4
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na 100 wt, TpyGox, wan 0,1—0,2 won. Padora no PASBANBIOBKE
NOJHOCTLIO MEXAHHZHPYETCH, NOAHOCTRIO YCTPAHACTCS TAMELN py-
nolt tpya, pabora cranosntes GesonacHofi, ornajaior see BpefHLie
A SROPOBEH PaGOMHX NPOIECCE.

Pazsansuosanupe TPYOKH BLIAEPIKHBAIOT HCNBITAHNEA npu 150—
250 amu.

20, Il-pubpatoprl. Ha IT-pubparope THOA LHAHHIDP—TIOPIIEH D
noJjiyueHa amnanTyla Ges Harpyskd oxono 50 mm, ¢ Harpyskoli, pap-
Holt 40 xI', — okono 5 mm ¥ cuna ynapa okoao 20 T npu pacxoxe
sHeprun Ha yaap oxono 00007 xam -4,

II-BHOPATOPLL COZAAIOT HUMOYJABC C OUEHb KPYTHIM [ePeiHHM #
HOAOTHM  3aiHAM (dponToM, cnocolubt OTRABATE JI00YI0 MOULHOCTH
B yiape H ABIHIOTCH HAealbHBIMH }'C'l‘pﬂﬁCTHaM!! B Ka4eCTBE NMPHBOLNOB
118 BHOPOTPAHCIOPTEPOB.

AT-BHGPATOPH MOTYT GHITH HEMONB30BAHB I BHIOAHEHH S KOBOY-
HBIX M HeKaHHHIX pafoT, a TAKMKE B PYYHHIX YIapHEX W yIapHo-Bpa-
IATe bEEX HHCTpYMeHTax. [TepenekTHBHLIM ABISETCA TAKIKE [pHMe-
nenHe I-pubpatopos ans Oypenus.

[Tpakreecky gocTimuMol yactoroll gns I -subpaTopos ABAAETCS
dacrora B 300 2y. C yMeHbleHHEM SHePTHH HMIY./bCA YACTOTA MOMKET
GBITh NOBLIIEHA 00 HECKOJIBEHX THICHY Tepli.

21. 9l-ynaneuue wamuenogobubix ofpasoBaHuil M3 MHBHIX Opra-
HHEMOBS = e ey ;
~ 34 nocaenHHe HECKOJLKO Jer npod. B. B. Toasabepron B Pure
GLlad BUEpBLIC YIAJIEHB Y HECKOJLKHX ~AECATKOB GONLHLIX KaMuH
H3 MOYEBOro [Y3HIPA U MOYETOMHHKOB. OnepauHs AIHIACh OKOJI0
20 mus W ocymecrsisnach Ge3 Hapxosa. Bee onepaummu mpomiu
6J1aTONOAYYHO H HHKAKHX BPEeAHLIX nocaeieTsuil He nuenn. Cefiyac
3TH OMePalHH NPOHIBOAATCH YIKe MHOTHMH.

Ha ouepean ocymecrsienie onepanuilt no ylageHnio xamuell ua
NoUeK H TeueHH.

Omnepaniy ocyWecTsAMIOTCH HHCTPYMEHTOM, AHAMOTHYHEIM OO0LN-
HoMy 3I-0Oypy cnjowHoro sabod.

22. 9l-oraenenne pesuns ot Kopaa. Ha noanoce ornelienne npei-
BAPHTE/IBHO H3MCIRUCHHOH DE3HHBE 0T KOPAA PAacKDAyercs OKoJo
100 wam 4 Ha 1 m crapofl pesuns, uwad 1 pyG.

Crapas pesnHa, HanpHMep aBTONOKPBILUKH H T. 0., NpPelBapH-
TeTLHO MEJKO H3MeJbdaerTces Ha OOBYHBIX PYyOWALHEIX MallMHAX;
H3MENBUCHHLIA KOpJA nocie npocyuikd pacdeckiBaetes Ha 0ORYHBIX
yecabHEIX MAIIMHAK H MOMKET OLiTh CHOBA HCNOJLAOBAH KaK OTJIHTHA
TEKCTHABHEH NpoayKT. OTaenenHas pesiia cHOBa HAET B POHIBOI:
CTRO.

3jeck npHBeJEHL AAHHbIE [0 PACXOAY SHEPrUH TOALKO OUEHB
HeGOJIBINO YacTH H3 BLGBJACHHBIX HAMH npumepno 250 oé:llacmﬁ
npuMenennsa A3 B napogHoM xoasiicrpe. Kak Buano, noamsi 9Ko-
gomuueckuil sdgdert or srenpenus I3 B KamIOM U3 STHX Ciydaen
Gyer 3HAUHTENLHO OOJbIIHM.
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