H..KUPWUUIOB




J

AKATEMIST HAVH CCCP

| OPIEHA JIEHUHA OU3NKO-TEXHUYECHUI WHCTUTYT
oM. A, @. TODDE

HAYUYHBIN COBET I10 NMPOBJIEME «TOJIOTPADU S

H. 1. KNPNJIJIOB

BBICOROPASPEHTAIOUINE
OOTOMATEPHAJIBI
IJIA T'OJIOI'PA®NN

1 TTPOLIECCHI
X OBPABOTRH

F150

]
i

- :_‘ﬂ‘\
; i : o e
‘\“ & w‘E-J-_.;il'p J
Y e
M3NATENIBCTBO HAVKA &5 &

MOCKBA 1979 2%}



YIOR 77.021.123

Kupuanor H. 1. Beicokopaspemaionme doroMarepmain s
roaorpadum w nponecest nx odpadorrm. M.: Hayxa, 1979. 136 c. i

B mosorpadum Kparko paccMoTpena CYIHOCTh W NPHMEHeHHe T0-
norpadmm U OCHOBHEE ciiocodur romorpadupopanns, Jlama Xapawrepu-
CTHKA BHICOKOpaspemanmmx (oroMaTepmanos maf romorpadmm, mx
cpoiicTs, Tpebyemoro W cYmECTBYOMEro accopruvenrta. Pacemorpe-
Bl PasImuHEIe nporeccs: obpaborrm romorpafmecknx doromarepma-
J0B @ MOAY9IeHHA Ha HAX PA3HHX BUI0B rodxorpaMM. IIpmeenensl pas-
JHYHEe METOA HCHOBITANTIX W ONEHKH CROHCTB (IOTOMATEPHANOB JJLT
Toa0rpadmm.

HArA PACCYMTAHA Ha CHEOUANNCTOR, BAHEMAIONIXCA TPHMEHE-
nEem rogorpagmm B H306pA3UTENBHON TeXHNKEe W IS PABTAIHBIX
HayIHO-TEXHUYECKUX IeJeil, a Taw:ke pas3paboTKoil mpomeccos maro-
ToBJACHUA 1 00paboTKN rodorpadIIecKnX MaTePHAIOB.

Tabm. 19, wn. 29, Gn6amorp. 232 mass.

OrpeTcTBeHHBIN peflakTop

KaNnaT TeXHEAIeCKHX HAYK
B. A. MAKEEB

© Wzpgartearctro «Hayra», 1979 1.,

20503381 _
K 555 (02) 79 BA-95-68-78. 1805000000



IIPEJINCJIOBUE

Tomorpadua, mpepcraBiamomas cofoi HOBYI0, IPOTpPec-
CHBHYIO, OBICTPO pasBHBAIMIYIOCH O0GIACTL B COBPEMeHHOfL
HayKe H TeXHHKe, HAYWHAET IEePeXOJNTh M3 paMok naGopa-
TOPHBIX HCCAEOBAHHE B CTAMHI0 MPAKTHIECKOTO MPAMEHEHUA
B m300pasuTensHoil TEXHOKe W A PasimiHbX HAYYHO-TEX-
HHYECKHX IeJeil, 4T0 HeBO3MOKHO (€3 HAImImaA HeoOXoqaMbIx
perucTpapyioinux cpen. OCHOBHBIMI CpeaMu ABISIOTCA 0CO-
00MEJIKO3ePHICTEIE BBICOKOPA3peNIAlonne aJoreHupoceped-
pAEbie  (poTOMaTepmalBl, XapaKTepU3YIOIHecd J0CTATOYHOI
CBETOYYBCTBUTEIBHOCTHIO HPH BRICOKOM KaYeCTBE HOIYYaeMO-
I'0 Ha HAX roJorpauaecKoro H300paskenns.

B macroamee BpeMs Haspexa He0OXOAUIMOCTH CHCTEMATH-
3aUi I CYyMMHPOBAHHs DPazbpocaHHBIX IO DPASHBIM HCTOY-
HEKAM U MAJOJMOCTYHHBIX [ IOJL30BAHMA JAHHBIX O
cBoiicTBaX M TporeccaXx o0paGoTKE PasIMIHBIX TaJOremu;io-
cepeGpansix rojgorpadmaeckux goromarepuanos. llogfop =
cucTeMarusanuya TpedyeMbIx JMAaHHBIX OpuIH CBA3AHBL ¢ onpe-
JeTeHHLIMI  TPYAHOCTAMI, BHI3BAHHBIME TeM, 4T0 B 0O0Jb-
IIHHCTBe padoT ONEHKH CBOWCTB M TpOIeccoB o00paGOTKE
pasImYmEEX (POTOMATEPHANOB MPOBOJMINCE DasHBIMH METO-
JITKaMU,

B rmaBe 1 xparko M3NOMEHB o0mue CBEJeHHA O TOIO-
rpadunm W ee NpUMEHEHHH. B ciaeylomux AByX IJaBax
PAceMATPUBAIOTCA XApAKTEDHCTHKH, CBOHCTBA M ACCOPTH-
MEeHT rojgorpauueckux (OTOMATEPHATIOB M HPOIECCH HX
obpaborkm. Ilocaemusa riaBa copepskur o00Imee ommcamme
PAsTHIEBIX METOAHK HCHOBITARIS W HCCJHCOBAHHA CBOMCTB
roxorpaduueckiux (hoToMaTEPHANOB H KOHTPOIL Iporecca X
obpadorkn. IlutupoBammas JuTepaTypa BKIYaeT B cebd
Kag Monorpadum m 0030pHBIE PAdOTH, TAK W OPHIMHAILHEIC
HcemefoBanmA ¥ paspaloTKH B paccMarpHBaeMoil obxacTH.

H coamenmwo, B pabote He NpefcTaBIIOCh BO3MORHEIM
OTPA3UTEL pAN WHTEPECHBIX WCCASJOBAHHI W PaspaboToK,
ONyOIMKOBAHHEIX B HOCHEIHEE BpeMA. XOTeToCch OBl HaZeAThH-
€, 9TO HTO B TOIl TIIM MHOM Mepe MO;keT OBIThL BOCHOJIHENO
CAMIIM YUTATETEM.



T'nana 1

roJiorrA®ns
N EE IPUMEHEHHE

1.1. Obmue ceenennsa

TFonorpadusa (B mepesojie ¢ TPevIECKOr0 (MOJIHAS 3AMHCHY )
Mozker OBITH ompejiesieHa, nojgoduo dgororpaduu, KAK YHHBEp-
CaJbHBI METOJ HCCJeJOBAHHA H PErHCTPAI pasHooOpas-
HHIX 00BEKTOB M ABIeHWIl KHBOI W HERHBOU IPHPONLL
Opmako B orymume ot gororpadum B rogorpaduim ocymecTs-
JAETCA IOJHAS BAMMCH MX BOXHOBOro ¢poHTa (M aMIUIHTYI-
Hasg, u asopasg), 4T0 MOIBOJNAET IMOAYYATH BHAUHTEIBHO
toapmyio (ma msa mopagka) uagopmanmio. Taxkum obpasom,
CO3JIAI0TCA BOBMOMKHOCTH JUIA OTKPBITUA M IMO3HAHNSA B HayKe
U TeXHIIKe HOBBIX, BajKHBIX, JI0CeJe HEU3BECTHBIX 00LEKTOB
U fABJIEHHI, a B H300pasuTeJLHON TeXHUKE — NoJAyIeHHA
IIBETHBIX O0BEMHBIX N300paKeHMil, KOTOPbIe MOMKHO pac-
CMATDPHBATH B PA3HBIX PAKypcax ¢ CO3JaHHeM ITOJHOIl HIII0-
38UH MX JeiicTBHTeNbHOCTH. Bee aro BeIiBHTAET rosiorpadumo
B HOBYI0O OBICTPOPA3BHBAIOIIYIOCH HPOTPECCHBHYIO 00IaCTh,
HMEIIYI0 BechMa BAKHYK HPAKTHYECKYI0 3HAYAMOCTH
[1—4].

B npunnume ceetossle BONHBL, OToOpaykawiime 00BEKT
CbeMKH, MOMKHO HENOCPEJCTBOHHO BaperncTpupoBaTh U B
pesyabrare moaydurh of o0BexkTe mogHy0 uHEGOpPMATHIO.
OpHaro g 2Toro  HeoOXOMUMBI  DRCIOZWIIAN, MeHbLIINe
10" ¢, wro TeXHHYECKN HEOCYHIECTBUMO, TAK KAK HEeJIb3d
HOJYIUTL PerHCTPUPYIONUE cpefibl ¢ HOog00H0il YpesBsTaiHo
BBICOKOIT CBETOYYBCTBHTEILHOCTLIO. UT00BI 060HTH BOSHH-
Kalomue TPYAHOCTH, B rojorpaduu B CBETOYYBCTBUTEILHOM
cpejie permcTpHpyeTcA WHTepdepeHnuoOHHAA CTPYKTYpa CTOA-
YUX CBETOBHIX BOJH, ODpasyOIIAXCHA B PE3yibTaTe B3aHMO-
JeiicTBus myuyka cBera, oroOpaskaomero o0beKkT CLeMEH o
Ha3kBaeMOro O0BEKTHBIM, H HEKOTOPOro Hes3asHCHMOTO OF
HEro TaK Ha3sIBAEMOTO OMOpPHOrO Hiam pedepeHTHOr0 MydYKa,
IMocnepunit wemonnayercs saTeM A BOCCTAHOBICHMS WM,
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MHave, PEKOHCTPYKIUN H300pasmeHusa, 3aperuncTpupoBAHHOTIG
B IOJIy9aeMBIX TOJOTPAMMAXx.

Fomorpadua kax paByXcraguiinplii npomecc sammcu M
BocrpousBejienns o0beMubIX HETep@epeHNHOHHBIX u306pa-
senuit Gewra orkpeira B 1948 r. Tabopom [5—7], reopernye-
¢k 00OCHOBABUIEM J[aHHBII NpoIecc U HOTYIHBIOIEM ero
AKCIEpPUMEeHTAJbHOE moATBep:;kaenne. OmHaK0 OTCyTCTBHE B
TO BpeMs KOT@PEHTHBIX HCTOYHIKOB CBETA He JaBalio BO3MOK-
HOCTH PasBHBATLCA TOJOTpaHE, I OHA, IO CYIIECTBY, Ji0
mavaxa 60-x rogos Obrta sabwira. B pesyabrare obobureHus
upernoii  unrtepgepenumonnoir  dororpadgmu  Janomana
[8—10] u rosmorpammuoro meroma I'aGopa B 1962 r. [lenn-
cior [11—13] orkpeur Gomee ofmee sBIeHWe, B KOTOPOM
otobpazrafomniue cpoiicTsa 00BEKTA NPOABIAITCA Hamboiee
CIUILHO, IIPH ODTOM OH paszpafoTal OpPHrHHAILHLIL cmocod
rosorpadupoBaHUsg BO BCTPEYHBIX [YYKAX € BOCCTAHOBIE-
mneM u3o0pazkeHus o0bMubM Oeasim cserom. B 1961—
1962 rr. Jlurr m Ymarmmere [14, 15] mexoms u3 MeTomoB
Teopun cBA3W paspaboranu cmocod roxorpadupoBaHHA B
CXOJANMXCA MyYKax, 3HAYNTEARHO YCOBEPIIEHCTBOBAB IIPH
aToM nepeomavannoeiii meroy I'adopa. Hemmoro mnosgmee, B
1963 r., npuMenus Jazep B KAYECTBE MCTOYHHKA KOTEPEHT-
Horo csera npu roxorpaduposanuu, sra ke asropst [16]
MOJO;RIIN HAYAQN0 PA3BHTHIO COBPEMEHHOH JIasepHOil roio-
rpadum,

Yrazauueie paGoThl ABIAOTCSA OCHOBOIONATAIOTIME JIVIA
coppemenuoii rogorpadun. Vs HEX, mo cymecTBy, HCXOAAT
MHOTHE YCOBEDIIeHCTBOBAHHBIE H MOAEPHU3NPOBAHHBIE CIO-
COOBI MOJYUEHUsT MPONYCKAIIUX I OTPAKAIONIIX TOJOIPAMM,
KOTOPBIMH J[0 IOCJHE[[HEr0 BPEMEHH I OrpaHHYHBAJIOCH pPas-
BUTHE roJorpaduir.

Hak u B caywae mpyrux GoubInmx coGBITHI B PAa3BHTHU
HAYKH U TeXHHKW, YKA3aHHBIM Bbhimie paforaM B roxorpadum
HPeIIecTBOBAII HEKOTOPLIE Apyrue paboTsl, B KOTOPBHIX pas-
HBbIE aBTOPHL B TOH WJIH MHOI Mepe HOAXOZHIM K OCYIIecTBIe-
HUK0 OPHHOUOOR Tojorpadii ¢ 3amuchio PAsimaabiX MHTEpP-
(hepermmonnBIX M300pAKEHITIT, DOCHEAYIONMM HUX BOCCTAHOB-
aenmeMm u 1. A Eme B mpomwrom sexe Jlmnnman [8—10],
HMCIONB3Ys 00BIYHBIC MCTOYHUKH cBera, paspaboTal m3BecTt-
HBI  cmoco0 HONYYCHHA IUIOCKUX TBEeTHBIX mHTepde-
PEHIIHOHHBEIX H300pPaRCHUIT, KOTOPBIH MORET ObITh HasBaH
npoo6pasom cospemenuoii romorpagun [17]. Muarepecen
onsit Maiikenscoma [2, 18], B KoropoM saperucTprpoBanHOE
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Pﬂa akpane (MOKPHITOM CBETOYYBCTBUTEIBHBIM cli0eM) BOIHO-
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BO® II0Ji¢ BOCCTAHABIUBAJIOCH IPH HOCHeAYIONIEM OCBEIIeHHN
| @KpaHa MoHOXpoMarTHdeckum cseToM. Hexoropeie crapsie
| CIOCOOBI  PAJMONOKAIMOHHOT0 CKAHUPOBAHMA C  BAIHCHIO
DIEKTPUUYECKOr0 CHIHAJNA TAKKE MOTYT OBITh HABBAHEL T0OJIO-
rpapuueckumu. Wassecrusie onsirsr ¥0mra u Bumepa [3, 19],
B KOTOPHIX HOPUBO/JHUTCA DBKCHEPHMEHTANILHOE JOKA3ATETLCTBO
00pasoBaHuA HONEPEYHEIX M MPOAOILHBIX (IO OTHOIIEHHIO
K CBETOYYBCTBUTENBHOMY CII0I0) CTOAYHX CBETOBLIX BOJH,
MOTYT CIYRHTH U JIA XapaKrepucTuku 00pasopaHus HHTEp-
(epeHNUOHHON CTPYKTYPHI W300paKeHHil, pPerucTpupyeMbIx
B PA3HBIX CIOCODAX TOXOTPAGHPOBAHISI.

B ormmume or ororpaguueckoro usofpaskeHus, INIOT-
HOCTH KOTOPOTO B PA3HBIX €70 WACTAX PASITHTHA I COOTBETCT-
Byer ApPKOCTAM CHUMAaeMoro o0BeRTa, Tojorpaduraeckas
3amich, WIM rojorpaMMa (peyke ee HaswiBalT HHTEpdEpo-
IPaMMOil), BH3YAIbHO BBEINIAJUT KaK PaBHOMEpHOE IouepHe-
mne (ororpadudecroro cios. lmerommecs B HEKOTOPHIX
cillydadx Ha rojorpaMmax cpoeofpasmbie KOXbIa B HATHA
o0pasyiorcss B peayibraTe Aud)pakumy cBeTa HA IBUIMHKAX
3epKaJl W JIMH3 [PH Tojorpa@upoBanui U He HMEIT HITYEro
obmiero ¢ rodorpadmueckum mzobpaskenmem. lIpm paccemar-
PUBAHIE TOJIOIPAMM B MUKPOCKON B HHEX OGHADYHATIBAGTCH
nuTepdepeHIHONHAS MUKPOCTPYRTYPa, B KOTopoil mHpOpMA-
nuA o0 aMOIUTY[Ae 3aperucTPHPOBAHHEIX I3JIy4eHWIl oTpaske-
Ha B KoHTpacre, a 06 mx daze — B HCKPUMBIEHUAX IITPUXOB.

B macrosamee BpeMs TepMuH «rojorpadusas pacmpocTpa-
HAETCH He TOABKO HA JUHAMA30H BHIUMOrO csera (omTHYecKas
roxorpadusa), HO B HA HEBUANMBIE KOPOTKOBOJIHOBHIE YIBTpa-
dmonerossie U IAHHOBOIHOBBIE ME(paxydn (COOTBETCTBEH-
HO yabrpadumoneroBag m undparomorpadua), pagEOBOIHBI
(pagmoromorpadus), sBykoBhie M YIBTPA3BYKOBHIE Komxeba-
HEA (3BYKOBAas WM aKyCTHUECKas roiorpadusa), peHTIeHOB-
ckue ayun (pemrremoromorpadma) m gp. O TarKe UCHONb-
BYeTcs i HAHMEHOBAHMS CIIEIHATIBNPOBAHHLIX IIPIMEHE-
Huii Tosorpadun, HaupAMep KEHOTOIOTPadms, IBETHAL TOJO0-
rpagus, Teaeoroiorpadus u T. .

Mg eympgeRus o TeMmmax passuruA rojorpaduE Ho ee
3HAYEHNN B COBPEMEHHOH HAYKC M TeXHUKe HeGesBIHTEpeCcHO
OTMETUTDH, UTO €CIH B IIEPBOC JIECATHICTHE CO BpPeMeHH €€
orkpeiTaa (1948—1958 rr.) obmee uwueao omyOaIHKOBAHHBIX
pabor mo romorpadum COCTABNANO HECKOILKO COTEH, TO B Ha-
CTOAINEEe BPEMs €JRErOH0 HX NyOIMKYyeTCAd OKOJ0 THICATH,
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@YeM DTO YHCJIO HeNmpepLiBHO Boapacraer. OHOBpeMenmo
JIIECTREHHO DPACIIMPAETCS 00IACTL pPABINYHBIX IPHMEHE-

1.2. Coocobmr rosorpagmposannsa

B sapumcumoctH or cmocoba rosorpadupoBaHHA  MOryT
 fBITH HOJYYeHBI AMIUIMTYIHEIE HPOMYCKAIONINEe TOJOTPAMMEL,
B KOTOPHIX BOCCTAHABJINBAEMOE W300payKeHHEe paccMarpu-
paeTcAs WA MPOCBET, M AMILIHTYAHLIC OTPAKATEIbHBIE TOJ0-
TPaMMBI, B KOTOPHIX M300paskenHne paccMaTPHBACTCA NI oTpa-
FREHIM 0T HOX cBeTa. MOoMHO TamKe moxydars (asossie mpo-
myckaionqme ¥ (PazoBEle OTPAKATENLHBIE TOJOTPAMMEL, B
KOTOPHIX IPOHCXOINT HPOCTPAHCTBEHHAA MOMYIANHA (hassl
PErucTPUPYeMBIX CTOAINX BOJH 3a cUeT HAMeHeHHA Koagdu-
IMeHTa MPEeXOMIEHNS PEerHCTPUPYIONEl cpesl WIH OTpasie-
HHZ CBeTAa OT peIbeHLIX OTPasKATEIHHBIX TONOTPAMM.
ITomyuen Tawr:ke HOBHII THI OTPAJRATEILHO-IPOIYCKAWIINX
rojorpaMM ¢ «¢KpecronfpasueiMiuy qupaKIEOHHEBEIME pernet-
KAMH, B KOTOPHIX BOCCTAHABIMBAeMoe H300parKeHHe MOKeT
paccMaTpHBATLCA H HA OTPasReHIe, W HA MPOCBeT.

B mactosamee BpeMsa omicano 00IbIIoe YHCI0 PasHO0Gpas-
HBIX cmoco00B ToXOrpadEPOBAHAA B 3aBUCHMOCTH OT KOH-
KPeTHBIX YCIOBMII MX OpPHMeHeHNs., BumecTe ¢ TeM BCe oHN
UCXOAT M3 OCHOBHBEIX CXEM IONYUYeHNs NPONYCKAIOIHX W
OTPasKaTeIbHEIX TONOTPAMM, IEPBOHAYAILHO PaszpaboTaHHBIX
TaGopom [5—7], Memncioxom [11—13] um Jurrom m Vnar-
nuexcom [14—16].

NcnoabsoBanne KorepentHoro JjasepHoro cnera [16]
YOTpanWwio MHOrME TPYMAHOCTH B pasBuTHH ronorpadmm n
paspemuno Muorne npobiaemst B ee peamusamun. Tenepn romo-
rpadus me MpicauTes 0e3 NPUMEHEHHA JA3€POB B KAULCTBE
HCTOTHHKOB KOTEPEHTHOro cBeTa. Jlazepnl XapakTepHayloTcs
OJTHON M HECKONLKUME JUIMHAME BOJH MOHOXPOMATHYCCKHX
HBIYYEHHH, IIWHONH KOTePeHTHOCTH, BPEMEHHOH KOTepenT-
HOCTHIO, MOI[HOCTEI0 Haxydenwit. IIpm neernom rozorpadupo-
BAHHM MPUMEHAIOTCSA JA3ePHL ¢ TPeMA U3IYISHUAMI B PasHBIX
30HAX CIERTpA.

Heorpemmemoit gacThio roiorpadmaeckoro o00pyIOBaMHS
ABIAIOTCA  COeNUANBHEIE cTafUInmampyomme  YCTAHOBEH,
aajaga KOTOPHIX — yeTpaHeHue Mameifmmx Budpanmii romo-
rpadudeckux jperaseit Bo BpeMms paborst. OcHOBHAS dacTh

7



Pue. 1.1, Cxempr ronorpaduposanis npospatusix (Paszossix) o0BeRTOB
no I'abopy [1—5] ¢ pacnomosenmeM HCTOUHNKA ¢BeTa u o0’beKTa
Ha OJTHOI oCH (@) M BOCCTAHOBJIEHHS MOJYYCHHBIX ToJorpamMm (6)

1 — pasep; 2— yuHza; 3 — o0beRT; 4 — (oTommACTWHKA; § — roJlorpaMMa;
6 — mHEMOe nsofpamkenue; 7 — peiicTeurenbHoe M3olparkenue

ATHX YCTAHOBOK — MACCHBHBIC METAJIMYECKHWe ILINTHL ILIO-
MIAJbl0 B HECKOJBKO KBAJPATHEIX METPOR M BECOM OKOJIO
TOHHEL I §0Jiee, pacnoiaraeMbie Ha XOPOLINX aMOPTH3ATOpAX.
Kpome nmasepa, Ha 5Toil ITHTe YCTAHABIUBAIOTCH PABIMIHBIE
merasn rojorpaduposanus (KacceTel ATA PErmCTPHPYIOIIX
cpej, JHUH3bI, 3ePKANa U JIPyTHe) BMECTe ¢ JeTAlsAMH JIA HX
kpemienus. Jlna yerpameHms Bausnua BHOGpAIHH Tojorpa-
¢urgeckue ycTaHOBKH pACHOIAraidT B TMOABANBHBIX IIOMere-
HUAX, BIAXI OT CWILHOTO YIHYHOTO JBIGKEHHA, TPaMBaiinbIX
1 FKEeIe3HOOPORHBIX JHAAN, JHHA METPO I T. .

PaccMoTpum HeKOTOpHIE OCHOBHBIE Clioco0BI ToXorpadu-
POBAHMA.

Ha pue. 1.1 norazana ofmas .cxema roxorpadmposanin
npospaunsix (gasossix) oowerros no I'adopy [1—5H] (e pac-
OOJO/ReHNeM MX Ha OJHOI OCH ¢ MCTOYHIIKOM CEETA) B TOM
BHJIe, KaK OHA ONHCHIBAGTCH B HACTOAIEe BPEMs, I JaHA
cXeMa BOCCTAHOBICHIA ToJdydaeMmbx roaorpamm. Hepocrar-
KOM JIaHHOTO clocoda rojorpaupoBanns spageTesa To, 4To
P BOCCTAHOBIECHUN MOJYYALMBIX TOJOrpaMm o0pasyronimecs
MHHMOE ¥ JIeHCTBHTENbIOE H300pasKeHUS BMeCTe ¢ JydyaMim
HYJIEBOTO HOPA/KA HAXONATCH HA OJHON ocu. JT0 BHIZLIBAET
B3aUMHBIC TOMECXH, O0YCIOBIHBAIOIHE HEIOCTATOYHOE Kade-
CTBO BOCCTAHABINBACMBIX M300paKeHMil, W ABIACTCA IPH-
IHHOH TOTO, 4T0 HpHBeeHHAA CXeMa rojorpadupoBamug He
TDOJIY9HIa PACHPOCTPAHEHIIA,

Har yme ormewanocn, Jenncor [11—13] oripein Honee
obuiee sBIeHHe, B KoTopoM orofpaskamomuyie coicTsa 00BEK-
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ga BeipazraloTea manbonaee cwanno. Eeam ocsemats ofbert
KOTEPEHTHBIM CBETOM, TO BOKPYI Hero obpasyercs BOJHOBOC
(asexTpuyeckoe) mnose, upejcrapiasiomee coboit unTepde-
| PEHIUOHAYK CTPYKTYPY CTOAYNX BOJH, QOPMHPYION[YIOCA B
- pesyabrarte BIAUMOEUCTBHA Me:kay cofoil mMajawiero omop-
HOTO H pacceaHHBIX O0BexrTOM sydweil, [HamGoxee mexecoob-
PasHO ATy HHTEpPPepeHIMOHNYI0 MUKPOCTPYKTYPY pPerHcTpH-
poBaTh B TOM MeCTe, IJle BCTPCUAIOTCH HaJauiie 0 oTPaKeH-
HEIE OT 00'BEKTA JIYyUIl HA OJTHOIl OCH.

B coorBercrsun ¢ orum  [demuciorom Owa paspaboran
OpHIMHANBHBIL cuocol romorpaupoBanis BO BCTPEUHBIX
myukax (pue. 1.2) ¢ moaydenuem oTpaRaTeNbHBIX TOJOTPAMM,
KOTOpble MOTYT BOCCTAHABIHBATLCS HE TOJbLKO MOHOXPOMATH-
YECKUM CBETOM, HO M OOBIYHBIM HAIPABIEHHBIM COIHEYHBIM
i praexkTpuuecknM Oenbim cBeroM. llpm sToM Moryr moay-
9aThCA I TOJOrpaMMBI  TIBeTHHIX m3obpamennii, [lammsrii
¢c1roco6 1 ero MEOr000pasHble BU0N3MeHe s ITHPOKo PACIpO-
CTPaHeHB! H YCIENIHO MEIoJbL3yioTes 1 H300pasuTelbHOM
TeXHUKe W B PA3MHYHBIX HAYYHO-TEXHUMECKUX MEIAX [ Ho-
Jiydeniua BBEICOKOTO KavuecTsa rojiorpaduyeckoro maobpaskenns.

Jhirr m Vmarmmexe [14—16] paapaGoramn cnocof roso-
rpadupoBaHus ¢ BHEOCEBHIM pacCHOJOeHAEM O0LIYHBIX Aud-
(ysHo paccemBaiomuX cper 00BEKTOB B OHOPHOTO MyYKa, H3-
BECTHEI Takie Kak cnocold rosorpadimpoBatnsd B eX0MATNIIXCS
myakax (pme. 1.3). Ilpu arom noxyuarmores BeICOKOKAYLCTREH-
HBIE ToJOTpaMMbl 0e3 B3AHMHBIX HOMEX JeiCTBHTENBHOrO I
MHIMOro m300pasmeHnil IpH ux BoccTamoBiennn, ITpuseneH-
HAasg CXeMAa MOKET BHAOH3MEHATLCA ¢ PasinIHbIM pasieleHImeM
HCXOJIHOr0 JIA3€PHOTO CBETAa, MJYIIero Ha OcBemenue 0OBEKTA
I HCHOAB3YeMOT0 B KadecTBe omopHoro ayda, [lna pocTuzre-
HHA ONTHMAJILHLIX Pe3yJIbTaTOB BamHoe 3HaYeHne HMeer
HeoOXOUMBLT To00p COOTHOIIEHIA WHTEHCHBHOCTEIl CBETa B
OHMOPHOM 1T 00BEKTHOM JIYYIaX A KOHKPETHBIX VCJIOBHIL TOJIN-
rpadupoBanm.

Fomorpadmposanie B exomAmuxes mydKax B pasiudHBIX
BHOU3MEHEHUAX MOJAYYIIIO0 NIHTPOKOE PA3BATHEe W paclpocTpa-
wenune, Ilorydaembie romorpaMMbl MOryT BOCCTAHABIMBATHCH
HE TOJLKO JIA3CPHBIM CBETOM, TIPH KOTOPOM TPOBOJIMIOCDH
rojxorpadupoBanne, HO M CBETOM PTYTHOIl JaMOsl ¢ COOTBET-
CTBYIOIIHM (PHIBTPOM.

Xorenoes 0b1 oTMETHTH, uTo HeparHo Hupmmios n Jloon-
Mo [20, 21] paspaboramm npomecc rogorpadupoBanus C
IpUMEHeHHEM 3epKaIbHBIX (OTOCH0ER, B pe3yIbTaTe KOTOPOro
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Pue. 1.2, Cxemnr roxorpadn-

4 ponanus guddyano orpaka-

: 100X 00BEKTOB BO BCTPEU-
HEIX mydkax mo J[eHucory
[11—13] (a) m BoccTamoBIe-

HHfI TOJYIeHHBIX TOJIOTPAMM

(6)

0‘ Y4 1— nasep; 2— nu@za; 38—
doTonacTHHEA; 4 — o0beKT;
5 S § — merouHnk  Oejloro  CBeTa;
*é TArE—% 6 — TOJOTpAMMA; 7 — poceTa-

—_— s
4(' J HOBJEHHOE MHUMOE naobpamnie-

!i‘ —_—} = nne
ke

TIOXYIaeTCA HOBBIL THII OTPaKaTeIbHO-IPOIYCKAIONIX TOJ0-
TpaMM € BOCCTAHOBICHHEM H300paKeHUA W B OTPAsKeHHOM, U
B IIpoxogameM cBeTe, B TOM YHCJIe I B HAIpPaABJICeHHOM bexom
csere. B rakom mpomecce coagaiorcs naubogee IpocThie I
OmarompuATHBIe yeaosus (HOPMHUPOBAHMA W PerucTpPANEN
naTeppepeHnUORHOIl CTPYKTYPBEl CTOAYMX BOJH IIPI MUHM-
MAaJILHO BO3MOZRHBIX TPeDOBAHUAX K KOrepPeHTHOCTH HCTOTHM-
KOB cBera U jRectRocTH (BHOpPOYCTONYIHBOCTI, aMOPTH3AIVIN)
ro:mrpaqmqecnnx YCTAHOBOK, MNOCKOJIBRY Hajapnme HA

a Z

Pre. 1.3. Cxemsr romorpadmpoBanus B cxofamuxes myurax mo JIHTTy
n Ymarauexcy [14—16] (¢ BmeocesniM omopmsiM myukom) (z) W BOC-
CTAHOBJICHNA IMOJYICHHBIX romorpamm (6)

1— o0bexT; 2 — orommacTHHKAa; 3 — sepramo; 4 — JuHEza; § — jnasep;, 6 —
roxorpamma; 7, 8 — MHEMOE N HelicTBHUTedbHOe Hao(paikeHHA COOTBETCTREHHO
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~ oTonmaCTHHKY JAYUM 10 cymecTry unTepdepupyor «camu
¢ coDoii». Az e

Ha Bcex pmeramsax pasimunbix crnoco0oB M VEIOBWIT Tol0-
rpadupoBaHUA BJIeCh He MPejICTaBIAeTCA BO3MOKHEIM 0CTAHO-
BUThCA. BMmecte ¢ TeM Hembssg He YKasaTh, UTO BajKHOI
npobiemMe cBA3ZH yenosmii romorpaduposamis ¢ urrepgepen-
IMOHHOH MHUKDPOCTPYRTYPOHl IOJydaeMBIX roxorpadmaecKux
nsobpaskennii, oco0EHEO NMBETHHIX, MOKA Y/EIAETCH HEeJ0CTa-
TOYHOE BHUMAHHE, B 95TOM OTHOIIEHUNE He TEPADT HAYIHOTO
M TPAKTMYECKOTO WHTepeca crapble Mmkpoororpaduueckne
mecrenopanns Jlemana [8, 22], B KoTOpEIX 0H M3yuam WHTED-
(hepeHNMOEAYI0 MUKPOCTPYKTYPY CTOAYMX CBETOBBIX BOJH,
PEerHCTPUPYEMBIX B JHONMAHOBCKHX NBeTHHIX (ororpadisax
NP pPasHBIX YCJAOBHAX WX 00pAB0OBAHMA PASIMYHBIMII M3ITY-
gemnamu. eaxep [8, 23] mepseiM Teopermyeckn ofocHOBA
oOpaszoBanme CTOAYNX CBETORGIX BOJH B I[BETHLIX HHTepfepen-
nuoEARX ororpaduax 1 nX GOTBIIYI0 3HAYNMOCTE B BOCIPH-
ATHH TBeTOBHIX omymenunit. Iloafree »1m Teopermueckme
JAAHAEe OBLTH TOATBEPIKIEHE HKCIePUMEHTANILIIO B 3BECTIHOM
onsite Bumepa (1889 r.) [3, 19].

N3 mmkpodororpadmit JTemama [8, 9, 22] emeayer, uro
OPH PErmeTpanii MOHOXPOMATHYECKOT0 IBETA PACCTOAHUE
MeRJIy ImpocJoifkaMm mpoABIeHHOro cepefpa Bo Beeil ToMMIE
HMYJILCHOHHOTO CJIOA OJMHAKOBO I pasno (¢ yaeroMm madyxa-
HOA CI0f) TOMOBHEE JUTHAB 00PasyoIMAXCs CTOAYHX BOJH,
IIpmr romoremHOI cMecH JBYX CHERTPANBHBIX W3IYICHMIT
perucTpupyerca MePHOHICCKH MTOBTOPAMINAACT IIYIbCAIHA
CTOAYNX BOJNH, MOMOOHAA M3BECTHOMY ABJIeRMI0 «OHemmay B
aKyCTHRe, KOTIA NPH YAApeHHH JBYX 3BYKOBHIX TOWOB CIBI-
MINTCA TPeTHH BBYK, COOTBETCTBYIOINWII CYMMADHOI JTHHEe
Boxuasl. Hakomen, Korga permeTpupyercs cMech reTeporeHHbIX
(me cmeKTpalTBHBIX) TBETOB, TO MPOHCXOANT OHICTPOe TEpH-
OMITICCKOe 3aTYXAHUC BapeTHCTPUPOBANHON NHTEHCHBHOCTH
epera. ITomydennble aKCIePUMEHTAIbHBIE PE3YIBTATHI MOTYT
MPeICTARIATL HHTEPEC [UIA CY:EACHUA 0 MHKPOCTPYKTYpe
PABAMYHBIX MBETHBIX TOXOTpAUIECKIX M300paKenmi,

1.3. Perncrpupyiomue (cBeTOYYBCTBATEIbHBIE) epenl
A roxorpadun

Bes TpefiyeMbIx perncTpHpYIOMHAX cpeji HEMEBICTIMO TPaK-
Tinaeckoe npuMenenue rojorpadum. Ilpm srom ocHOBHEBIMM,
Kak u B pororpadpuy, noka ABIATCA rajloreEugocepedpaHLIe
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BBICOKOpaspemaiomnine (QoroMaTepuannpl, moApofHo pacemart-
pUBaeMble B CACAYIONX TIaBax. SJech jKe HeJabas He 0cTa-
HOBUTBHCA Ha 0O0meil Xaparrepuerinke wecepeOpAHBIX N
HEODBITHBIX PETHCTPHPYIOIHX CPeJl, HMEeIOIHX CaMOCTOATeN b
noe smavenne, Vum mocsameno Muoro Mounorpaduii u 0630pos
[2, 3, 24—32], B KOTOPHIX MPHBOJATCHA CCHIAKH HA MHOIOYHC-
JEHHBIE OPUTHHATbHbIe PafoThl, PACCMATPUBAIOTCH XapaKre-
PHCTHRY U CBOHCTBA PA3JHMYHBIX MATEPIAJIOB, X NPAMEHEHHE
HT. L

Oco6brit maTEpec K necepedpANBIM i HeO0OBITHEIM PeruCTpH-
pyomnM cpefaM o0bsACHAETCA TeM, 970 O0JBIINHCTBO M3 HAX
He Tpebyer kakoi-imbo MOKpoit oOpaboTkm mocie aKCIOHM-
pOBaHMsA, a IMPK MUCHOJIB30BAHNI HEKOTOPHIX M3 HTHX MaTepi-
amoB H300paKeHie MOJAYIAeTCA CPA3y MOcHe SKCIOHIPOBAHIA
B peasbnom macimitabe spemenu. Kpome toro, Hexoropsie Tak
HaspiBaeMmple 00paTUMbIe PETHCTPHPYIONU(ME CPeIbl MOTYT
HCIOIb30BATHCA MHOTOKPATHO HOCJE CTHPAHNUA 3aIICAHHOTO
nzobpasenna. Takumu cpoiicTBaMu He o6JaJal0T TaloreHH-
mocepeGpAHbIe  BBICOKOpaspemaiomme QoOTOMATEPHANBI, I
HOATOMY BO MHOLUX BajKHLIX TOJOrpadHUIeckux mporeccax
OHH He MOI'YT BAMEHATH yRazaWmbie HecepeOpsabie u HeoOBY-
Hble permcrpupyomme cpeasl. OanaKo megocTaTRAME MOCTE/-
HIX ABIAITCA B OONLININHCTBE CIydaes He(OJAbIIAS CBETOTYB-
CTBUTOABHOCTH, WUBMEpACMAas JeCATKaMI — COTHAMU ThICAY
IProB Ha KBajipaTHBIl CAHTHMETDP, a TaKKe OTrpaHHYeHHAA
CIIEKTPAJbHAA CBETOUYBCTBUTEALHOCTD, B OCHOBHOM K YJILTPA-
(uoneTOROII M KOPOTKOBOJHOBO BHIHMO{l YacTm CIEKTPa
(opumepno mo mamua soiam oxoxo 550 um). Ogmaro sto He
MOKeT HMOBIUATH HA 11enecoo0pasHocTh OpuMeHeHHa pasiid-
HEIX JIeIEeBLIX HecepeGpAHBIX PeTHCTPHPYIONMX Cpej B mpo-
meceax KONMUPOBAHHA H MACCOBOTO PA3MHOKEHNA TOIOTPaMM.

B macrosmee Bpemsa cymiecrsyer BechbMa OO0NbIoe 9mCIO
caMbIX pasmoo0pasHBIX HecepeOpAHBIX H HEOOBITHBIX pery-
CTPHPYIOIINX CpPeJ, OIpefeisieMoe CBeTOUYBCTBHTEILHOCThLIO
Pa3INIHBIX KIACCOB HEOPraHUIECKUX M OPraHUYeCKHX coeji-
HEHWIl, & TaKKe PABHHIME BUAMK aanucn uzobpamenwii B
dusnuecknx cueremax, Boapmoe mMmorooGpasue pasimuyHBIX
perucTpupyOIEX cpejx nexecoobpasmo pasgennts [27] Ha
oG parTuMEle, B KOTOPEIX 3apeTHCTPUPOBAHHOE HB0OpaKeHHe
MOMKeT 3aTeM paccachiBaThCA (CTHpPATHCA) M MOXYYeHHBIH
pereHepHpOBAHHEI MaTepmajd TOJBEPraThCid HOBTOPHOMY
(MHOrOKpaTHOMY) HCHONB30BaHMIO, M HeOoOGpaTHMBLe,
ROTOPBIe 9THMH cBoiicTBaMu He obnagaior. Maorme obpaTumbie
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FHCTPUPYIOIIHE CPOibl XapakTepuaynTea moiaydeanem m3o-
eHnA cpasy mocae skcnommpoBammsa, OHM MOryT WMeTh
Hoe TpuMeHeHme s roxorpadguponaHms B pearbHOM
cnitabe BpeMeHH, OHEPATHRHON DAMATH I T, JI.

O6parumvle pezuctpupyrouyue cpedst

~ @oroxpomnanie matepmanst. OGpaTnmoe m3aMEHEHHE MOIT0-
IMEeHHA CBeTa WIn IBeTa perucTpupymoimeii cpejisl Iocie
DRCHOBUPOBARUA, UPOUCXONAIMIEE [MOJI, AEHCTBIEM Tella WIN
. JMIMHAOBOJIHOBBIX WAJIYUEHHIT, HasslBaeTca (HOTOXPOMHIMOM.
Cymecrayer GoJabIToe YHCI0 PA3IHYHBIX opranndecknx (gare
BCEr0 M3 KlIacca CHHPONHPOHOB) u Heopramnteckux ¢oro-
XPOMHBIX COEMHEHH, KOTOPEE HCIONb3YIOTCA B BHJE MOJN-
MEepHBIX ITEHOK 1 cTekon. JIx smepreTnueckas cBeTOYYBCTBI-
TeabHOCTE HeGoabmas (0T COTBIX JIOMEH 10 HECKONBKHX JIFROY-
Jiell Ha KBaJpaTHBIN CAHTHMETP) IPH BBICOKOH paspermaiomeit
cnocobmoetn (o 3000—5000 mma/mMm 1 Gonee), no HeGOIL-
moit padparnmonnoii sfderTuBHOCTH (HECKOTBLKO ECATHIX
goxeit mporenra)., CoexrpambHas CBeTOYYBCTBHTEIBHOCTD
opramudeckux (HoTOXPOMHBIX MATEPHANIOB MOKeT MOXOMUTL
JI0 IINHHOBOJIHOBOI dYacTn cumexrpa. Iaxomar npuMenenne
pasmmyase jKuAREe HOTOXPOMHBIE MATEPIAIbLL.
Heopranmueckme (oToxpoMmble cTeRIa COTepKaT MUKpPO-
KpHCTAIIBl ramorenujos cepebpa numamerpom oxomo 10—
100 M. Hammume B nux #ogmcroro cepebpa pacmmpser
CHeKTPATLHYI0 CBETOTYBCTBUTENBHOCTH [0 /UIHH BOJH NpH-
mepro HH0 mM. ViaMemenme ONTHYECKHX INIOTHOCTEH B OTO-
XPOMHBIX CTEKJIaX TOcJde BKCOOHHPOBAHHA 3HATHTEIBHO
MEHBIIE, YeM B OpPramHYecKHX (POTOXPOMHBIX MaTePHANAX, I
MOATOMY OHH HMMEIOT CYIMECTBeHHO Goabmmyio Toammuay (10
HecKONLKAX MinumnMeTpos). Maobpamenne ma muornx goro-
XPOMHBIX MATePHaIaX MOABIAETCA CPA3Y FKE IMOCIEC IKCIOHIPO-
panms. IIpogoiKuTeNIbHOCTE XPAHEHAA 3aperucTpPHpoBannoif
ua@OpPMANHA — 0T HECKONLKHX MHHYT JI0 HECKOJBKHX JHEil.
fpnenmem doroxpomuaMa ofmagaT MHOTHE APYTHE KPH-
CTANIEI, HANPHMEpP KPHCTALIBI GpoMECTOr0 W XJIO0PHCTOTO
KaJoist, MpeiBapuTelLH0 AKTHBHPOBAHEEE TaMMa-T3IyIeHueM.
daerTpoonNTHIECKAE HIH CeTHETOIEKTPHYECRAE KPHCTAILIGE
Tuna HEEofara JATHA, CTPOHIHA Miam Oapus, THTAHATOB BHIC-
MyTa, Oapusg W OPYTHX [MOSBOJSIOT MOAYYaTh 09€HB TOXCTO-
cIOWHEBIe TOIOrPAaMMBI H IIPOBONTH Ha HHX Tojorpaduposanne
O/l pasueiMu yraamu u ¢ Goabnioii mornoerbio. B Kpueramie
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paamepom 15X15X15 mMm wmo:mer GBITL BapermcTpEpPOBAHO
1000 romorpamm. Paspemarmnmas cmoco0HOCTs 09eH, BHICOKAA
(mo 4000—5000 mwmmit w, sujnamo, Gosee) mpu ARPPAKIHOH-
poit 3(PEeKTHBHOCTI 0T HECKOALKHX eJUHUI, 0 HeCKOIbKHX
MeCATKOB IPONEHTOR M DHEPreTHYecKOi CBETOTYBCTBHTENLHO-
CTM, UAMEPAEMOil OT JeCATHIX JONeil J[0 HECKOJIBKAX COT
JUROyJIeil HA KBAJPATHBI CAHTHMETD. JJEKTPHYECKOe ToJe
MOKeT MOAYJMPOBATH IOKAZATENHh IPEJIOMIeHHA, 4T0 JOCTH-
raeTca CKAHAPOBAHWEM OIEKTPHUECKOr0 TYYKA € BalHChIO
tasossix romorpamm. Crmpamme sapermcTpHpOBAHHOI TOIO0-
TPaMMBI MOKEeT OCYINECTBIATHCS IPA 6 HArpeBAHAW HIN NPH
neficTBHE cBeTa.

®dotorepmoniacTnueckue (10AYNPOBONHAKOBEIE) MaTepPH-
anasl MPeNiCTABIAIT €000l CIOKHYID (U3HYECKYI0 CcHCTeMY,
COCTOANIYI0 W3 CIO0EB TEPMOILIACTHKA, (OTOMPOBOJHAKA II
mpoapaunoro uposojaika. Ilepen sxemornmpopanmem goToTep-
MOITACTHYECKIE MATEPHANLl 0YYBCTBIAIOTCH IMYTEM BApAAKA
IOBEPXHOCTHOTO CJIOA KOPOHHBIM paspagom. Ilpm asxcmommpo-
pagnn ofpasyercs CKpEITOe HM300pajkenye, IPEACTABIAIOIIEe
co0oil IPOCTPAHCTBEHHO MOMYJANPOBAHHEIN TIOTEHHATLHEI
pexsed Ha mosepxHOCTH (orompoBonENKA. [IposBIerne ¢cKpbI-
Toro us00pasKeHWA TPOUCXOMNT MoK MeHCTBHeM Temia ¢
oOpasosarnmem pensedHOit (asoBoit romorpammsr. Ilpu cmas-
HOM HATPCBAHNE MOJTYYeHHBI penned cTHpaeTcs m MaTepmal
MOJRET MCIOMb30BATLCA MOBTOPHO (MHEOTOKpaTHO). ClIeRTpaIh-
HAS CBETOYYBCTBHTENHHOCTH MOJKET INHPOKO W3MEHATHCHA,
magnHag or yaerpaduonerosoii ofractm BIIOTH Jl0 THH-
HOBOJHOBOIT Yactn sujmmoro cnexrpa (A=700 am). Paspema-
I0I1as CHocOOHOCTE JIOCTHIAeT BBHICOKMX anavenuii (HECKONb-
KHX THICAY IHHUI HA MIUUIAMETp) NIpH HHEPreTHIecKoit
CBeTOUYBCTBHTEILHOCTH B HECKONBKO THICHY DPr Ha KBajgpat-
HBIT canTuHMeTp W mudparnmomnoit sddexrmBrOCTH 10 He-
CHOTBKHX JECATKOB MPONeHToB. B mocae/nee BpeMsa Moxydens
TePMONIIACTHICCKIe MATOPHAIEI CO CBETOTYBCTBHTEILHOCTHIO,
IPEBHIMIAIONEHl CBETOYYBCTBHTEILHOCT, TaJoreHmocepedps-
HBIX BBICOKOPA3peInanIux GoroMaTepuanos.

MaranaTHbIe IUIEHKH, XaJAbKOTCHHJHBIE CTeKaa, SKAKHe
kpacramiasr. O6bansie (peppoMarHETHBIE TUICHKH, TPHMEHS-
eMble JUIA 3amHCH 3BYKa U mao0paskennit, obmajgaroT Hemo-
CTATOYHOI paspemialonieii cmocodmocTsio, IToaToMy s peru-
CTPALIN TOJOTPAMM HCIONBIYIOTCA Goee MEeIKO3epHUCTEE T
BBICOROpA3peIaIie MATHHTHBIE INTEHKA [IBYX THIOB: Ha
0CHOBe HIIKeJA — jKejiesa I Mapramna — puemyra, Onm xapak-
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JVIOTCA  [IOCTATOUHOI CBETOUYBCTBHTENBHOCTHIO, HO WX
ppasnuonuag  opderrupnoers meGonpmag  (THICATHDIE,
TBI JLOJIH TIPOLEHTA).
Boabioe BEUMANNE YIAEIACTCHA OPHMEHCHN0 A 3amHCH
JIOTPAMM  MHOIOKOMIIOHEHTHBIX cTeHnooﬁpaaymmnx Mare-
| PEANOB, TAK HABBIBACMBIX XAILKOTEHH/IHBIX CTEKOIL T'ono-
| rpaMMBl Ha HEX MOTYT HOJYUaThCHA B peaibHOM Macmrrabe
BpeMeHil ¢ BHICOKOIl paspemraomnieii crnocodHOCTHI0 I nagpar-
wronuoil sddexrusroctsio 1o 70—80%, Ho ux cBeToYyBCTBH-
TeIBHOCTL HA HECKOIBLKO MOPAIKOB MEHBIIe raJoreHuiocepes-
 pAHBIX BHICOROPABPeITAIOIIX doromaTepnaios; CcTHpaHHe
BAMICAHHOIL TOMOrPAMMBL TIPOBOJUTCH TP HATPEBAHMNIL
Jlrsg meroTOpLIX yeaoBuit ronorpaduposaHEs IpeicTaB-
. JAI0T HHTEpPeC TaK HA3hIBAGMbie JRUJKHEe KpPHCTAJLIBL MJII
FRAMKOKPHCTANINTECKIE CJION; HX PAas3penraimas cIoco0HoCTh
0 TPOJOGKATENBHOCTh XPAHEHWs BaMECANHOI TIOJOTPAMMBI
HE3HAYUTEJBHEL, HO OHM XapaKTepHsylorcs [JOCTATOUHOI
CBETOYYBCTBUTENLHOCTEIO (HECKOIBKO THICAY DPr Ha KBagpaT-
~ HBLI CAHTHMETD) .

Jis pasnmuBEBX yeIOBHIl roXorpadiEpOBAHHA MCIOIb3Y-
J0TCA W MHOTHe Apyrme ofpaTHMble PerHCTPHPYIOIIHEe Cpejibl,
K KOTODPBIM OTHOCATCSA PA3INTHEIE DIEKTPOXHMHICCKIE CHCTE-
MBI, 9Bamoporpaduyeckme MaTepHANEl, a TAKKe Cpegsl C
repmorpapugeckuMa 1 pesnbedorpadIICCKIME TPOIECCAMI.

Heobparumeie pezucrpupyrowue cpedel

XpoMupoBaHHAA KeTATHHA IPH HKCIOHMPOBAHME H30M-
PaTersHO 3aAyOIMBAETCA € PABTMIHON CTENEHHI0 HAOYXaHHA
u pacteopuMoctu. B pesynsrare sToro mpm oGpaforKe Terioi
BOJOH HA MOBEDPXHOCTU CIOS XPOMUPOBAHHOU RETATHHEL 00-
pasyerca penbeHoe maobpamenue n gopmupyores dasosse
rosorpaMMel. B pyrom cnocofe mojfoGHEIE site (DasoBEIe TOJIO-
TPaMMEI IONYIalOTCA OPH OBICTPOIl JeTHApaTALNE CHEPTOM
(mocae axcmoEHmpOBaHMA) W HocHeayiomem HalyXamum CIOS
XPOMEDOBAHHOI jReTaTHHEL B 000UX cIydIagx gOCTHIAeTCs
BEIcOKaA mupaxmmonHas sdderrnsHOCTs (UIA TOICTOCTOMN-
meix pemerok 90%) u BHIcOKasg paspelmaimas cmocoGHOCTE
monydaeMuix rosorpamm (6omee 5000 smu/mm). Omnakro cse-
‘TOYYBCTBUTEIBHOCTh XPOMMUPOBAHHON JKeJATHHL HeO0JIbIIasg
(corste momm [pmoyns Ha KBafpATHBIN CAHTHMETP) M OTHO-
CHTCA K BUIUMOM 9aCTH COEKTpa ¢ JUIMHON BOXHBL 10 520 HM.
Cirom XpoMHpPOBAHHOMN JRENATAHBI YCIENIHO MCHOIb30BAINCH
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JUIA MOJAYIEeHHA BHICOKOrO KadecTBA ANMIMAHOBCKHUX MBETHBIX
unrepdepennuonnbx Gororpaduii.

@oropesnersl NPeJICTABIAIT CBETOMYBCTBHTE IbIbIE HOJIH-
MepHBIE COSJIUHEHNA, B KOTOPHIX H0/00HO XPOMIPOBAHHOI jie-
JaTHHe HOJ AeilCTBHEM CBOTa M3MEHAETCA MX pPacTBOPHMOCThL
B ONpeJe/eHHBX PACTBOPUTENAX, B peayiaprare dUero mo-
ayuaores peibedubie azossie TOJOrpaMMBL ¢ BBICOKOME aud-
parnuoHHOI 3(PPeKTHBHOCTEI0 (HECKOJIBKO JICCATKOB MpOIEH-
T0B), o HeGoabImOl CcBeTouyBeTBHTEALHOCTHIO. Hammane
XOPOUIET0 HOBEPXHOCTHOTO penbeda [faeT BO3MOKHOCTH MNC-
Honb30BaTh (POTOPEsHCThl B KavecTBe MMEYaTAOMIMX MaTpHI]
VA pasMHOKEHIA TOJAOTPAMM IOCIe MOKPRITAA TalbBaHHYEC-
KEM 1OyTeM peibeHoil MAaTpuIlbl TOHKHM CloeM HHUKEJL.

JinasoTunnpie MAaTEPHAIBI OCHOBAHLI HA CBETOYYBCTBHTEIb-
HOCTH pasanmuubiX auadocoepuuennii. OHM XapakTepusyioT-
cA BHICOKOI pazpematomieil cnocoGuoctsio (3000 amn/My 1 Go-
aee) u gudparnuoHHel d(PHERTHBHOCTHIO AJIA aMINIATY THBIX
roxorpamm mopafka 10%. Majas cBeTOUYBCTBHTENBHOCTD
AMA30THNHEIX MarepuajsoB o0yCJOBIHBaeT HX IPHTOJHOCTH
JIANIE A KOMHPOBAHAA TOIOTPaMM. JKCIOHHDOBAHHBIA MaTe-
pUaJ mojBepraeTes cyxoi obpadorke.

Doronomumepnsie eaonm tommuuoii 10—20 mEM ocHoBa-
HBl Ha CBETOYYBCTBHTEILHOCTH PA3HLIX CoeuHeduil (arpu-
JaTOB HATpHs, CBHHIA H JPYIHX C pasHoil ceHcHOMmIHsari-
eif), MMET MAKCHMAJILHYI0 CIERTPAaILHYyI0 CBEeTOYYBCTBI-
TENBHOCTL B KPACHOI ofJacTn cllekTpa, HO HeaHAYHNTEILHYIO
amepreriieckyo cserogyscrsureabocts (1—30 Jlm/em %)
paspemaiomaa cnocobnoets mx npessimaer 1000 mmm/Mm;
mudpaknuorHasn 2QHeRTHBHOCTH — HECROIBKO AECATKOB IIPO-
IeHTOB.

HMoaynposoanukoBsie MaTepHaJbl, OCHOBAHHEIC Ha CBETO-
TYBCTBUTENBLHOCTH HOAMCTOrO0 CBUHNA HA Cl0e AJOMEHES,
XapaKkTepHaynoTes cnocofHOCTHI0 BOCCTAHABINBATH TOIOTPAM-
MBI B nporecce ux samncn. OHE uMe0T HeGOIBIIYIO DHEPreTH-
qeckyio cBerouyBcersurenbmocts (0,02—0,2 IIm/em®) B pgua-
nazone punn gojad 400—480 am m paspemaioiryo enocofHoCTE
Goaee 1000 mrn/mm.

Meraumueckne IWIeHKH, CI0H cO CBODOJHBIMEI pajiKalia-
MHI M MHOTHe JpyrHe COeIHHEHHA, XapaKTepuayluiuecs mnpo-
croit  o0paboTKoil mocHe HKCHOHMPOBAHUA W HOJYUYeHHeM
rONOrpaMM B PeaJibHOM Macmta(Ge BPeMEHH, MOYT HaXOJUTh
OpHMeHeHHe MPH PasHBIX YCIOBHAX roixorpadupoBaHU.

IMpurenennsie Bpime JaHHbe XOTA 1 ABIAINTCA BechMa

16



HIHME 1T OTPATHICHITBIMIT, MOTYT YKASHIBATEL MA MEROTOPHIE
muputeckue CBOCTBA PasimunbIX HEcepedpsubix 1 Heo-
[YHBIX PErHCTPUPYIOUUX Cpej, KoTopble He MOryT ObITh
. mpHCYIIM  rajJoreHH0cepeGpAHBIM  BHICOROPA3pPEIIaoNNM
* ¢oroMaTepnanaM m KOTOPBIE MOTYT OOYCHAOBIHBATL MX yCIe-
pIHOe LDHMEHEHHe [ MHOTHX BasRHBIX YCIOBHIT ToioTpa-
- ¢uposanma, IlpuropnocTs TeX MIM HHBIX PAaCCMOTPEHHDLIX
Cpej| B KOHKPETHBIX YCJAOBHAX TOJOrPaupoOBAHIL, eCTECTRE-
~ mo, Tpedyer Oosee AeTATBLHOTO ¢ HEMH O3HAKOMJICHHA IO OPH-
PHHAIBHBIM padoram.

1.4. Ilpumenenne rozorpaduu i ee MeTO/I0B

Ilogo6uo dororpadum romorpadua u ee METOBI MOTYT
HCHOAL3OBATECA Kak B H300pa3UTeNbHoil TeXHHKEe, TAK U JUIA
. caMbIX pasHo00pazHbIX HAYTHO-TEXHAYECKHX Ieneil, Ho ¢ cy-
| IHECTBEHULIM pacIIHpeHHEeM TPH 3TOM TeXHHIeCKHX BO3MOM-
HOCTEHl M peakuM yBelmuenumeMm obbema moryuaemoil magop-
MaIHl, 9T0 HeBO3MORHO B 0OuraHoil oTorpadmm.

B ornumume or oGBYHLIX eTepeockomMueckiuX maobparke-
: lei‘x MOJMYyYeHHbIE B TOAOTPadN MOHOXPOMATHYCCKNE W TBET-
!t') HBIe 00BeMEBIC M300PasKeHIA MO0 paceMaTpiBaTh B pas-
A2 HBIX paKypcax, Uro coafaer HOMHYI0 WLIO3MIO neiicTBHTENb-
"M HOCTH TOoJorpadupyeMelx odnentos. Tem cambiM peako pac-
3 IIMPAIOTCS 9MONUOHATBHLIC BO3MOKHOCTH BO3JelicTBHH HA
| aparens Kak OGBIYABIX HEMOJBIKHBIX, TAK I JBHZKYINXCH
 msobpaskennii B kumemarorpaduim. 91o yrassiBaeT na Gosbimme
ROAMOKHOCTIL [PUMeHeHus rogorpadud B perIaMHOM TeJle,
JUIsL MBTOTOBJCHUS CYBEHIPOB, KOIMI XY/I0/KeCTBEHHBIX IeH-
HOCTeIl, HATIAHEIX yIe0HBIX H0co0uiT, BEICTABOYHEIX DRCITOHA~
TOB, IpPH Tepejiade M300paKeNMl M0 TEXEBUIEHN0 1T MHOI0e
Apyroe.

OpHurHHaIBHOCTEI0 I HPOCTOTOH OTAHYAETCSH CcIocol pas-
MHOJREHIT MAHHATIOPU3NPOBAHHBIX (IILMOB IyTeM HX Ko-
aupoBanua u 3areM nedatn (mrTaMmoBKH ¢ TosorpaduueckKnx
MATPHI) Ha HOJHBHHIIOBYIO INIEHKY If MOKa30M M0JyIeHHBIX
KONl B TeleBm3opax ¢ IMOMOIILI0 CIENHATLHBIX ITPHCTABOK.

Bechma uwnrepecHsr m e RTHBHLI MHOrOUNCTEHHBIE TIPI-
MeHeHus romorpadEm A CAMBIX PasdMIHBIX HAYIHO-TEXHI-
gecknx mexeit. K HEM oTHOCATCA rosorpaduaegis 8L
pacmosHaBanng o0pasoB m roidorpaguieckag
rpadmpoBanne B pealbHOM MacmiTabe BpeMgH
JKHOEC 3HAYCHNE BO MHOTHX 00JacTAX, B TO)
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HO-BBIMICANTEIBN0I TeXHHKE W aBTOMATHUYECKOM YrpaBie-
nun.  Ilpmmenenme  roxorpadmueckoit  mHTepdepoMerpun
OTKPBLIO BO3MOKHOCTH HEPA3PYIIAIOIIEr0 KOHTPOJA KAaTecT-
BA PasdmMUHBEIX W3jeanit, obuapyskenns B Hux megerros, e~
[0JIL30BAHNE MMIYJLCHBIX Ja3epoB I03BOIAET IPOCTO pPeru-
CTPHPOBATE OBICTPONPOTEKAIOIHE IPOIECCH, UCCALIOBATH
prOpamuio pasauuHBIX Jeraieir u 1. 4. Todorpaduueckas
uabTpanms MoKeT WCIOML30BATHCA A VIYYNICHHA KadecT-
Ba maobpa;kennit. Bechma BaykHO mpuMmenenne rojorpauue-
CEIX MeTojioB 00paboTkim MHEMOPMAIHN 1 MHOroe Jpyroe.

Kpome wmparrtmuecroro mupnMeHenns OOBIMHOI ONTHYEC-
KOIi TolMorpauu B BAHMOM JHANA30HE CBETA, HE MEHBITYIO
BHAYMMOCTL WMEIOT I pPasubie NPWIOMKEHHsA ee B HeBUIHMOI
JTHHHOBOIHOBOH W YJILTPAKOPOTKOBOTHOBOME 00IacTAX CHOEk-
Tpa. B HayYHO-TEXHMYECKOM OTHOIIEHIH Ba:KHEI TAKKe pas-
JAMYHBIC TPIIOMREHNA pajumorogorpadum, sByKOBOI H yiIbTpa-
3BYKOBOIT rostorpadmir, penrrenoroiorpadum m T. 1.
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I'tasa 2

TAJJOTEHHTOCEPEBPAHBIE
BLICOROPA3SPEIIAIOHNITE
GOTOMATEPHAJIBI
JJIA TOJOTPADPTH

2.1, Odommue paHHbBIe

@oroMaTepuanbl, WIH, HHAYE, DPETHCTPHPYOIINE CPEJIH,
maa romorpadum OMKHEEL ofecmedmBaTH TOMHYIO 3ammch Ha
HHX TOHKOH HHTEp@epeHIHOHHOI MUKPOCTPYRTYPHI oTobpa-
jKeHms BounHOBoro (pomta (moas) ofwexra romorpadupoBa-
nusa. CoefopaTenbHo, OHM JIOJUKHEL OBITH 0CO00MEIKO3EpPHMC-
THIME 1 BBICOKOPA3PEIMAIONIIMII, MOCKOIBKY OOBMHEIE, B TOM
HCIe W MEITKO3EPHUCTHIE, TATOTeHHIocepedpanbe (oToMa-
TePHANDI, JJIA 3TOTO HEIPHTOMHEI, TAK KAaK He IO3BOJAIT pe-
THCTPUPOBATH BHICOKHE MPOCTPAHCTBEHHEIE TACTOTHL TOJOTPa-
(puueckoro mzobpaskeHHs, JTO YKa3bBaeT Ha To, IT0 0cobo-
MeJIKO3ePHECTBIE BBICOKOpazpemaigme (oToMaTepmaibl I
rororpaduE JOJIKHBL CO3ABATH HOBYI Hamboliee BBICOKOJMC-
MepCHy0 Tpyumy B o0meM acCOPTHMEHTe TajJoreHmpoceped-
PAHBIX KHHOPOTOMATEPHANIOB M XapaKTepH30BATHCA PAIOM
cIenm(prIecKux CBOMCTE.

Wcxonsa ma mMeromuxcs JAHHBIX W IEPCOEKTAB Pa3BHTHA
roorpauy, MOMKHO BARMIOYATL, YTO HEMOCPECTBEHHOEe
roxorpadipoBaHe B OCHOBHOM JOJJRHO TPOBOTHTHCA € HC-
MOAL30BAHAEM  BHICOKOPA3pPEIaiIUX  TaloreHunmocepedpsi-
meix  oroMarepnasoB, oddamanmEX HanboIee BBHICOKHM
YPOBHEM CBETOIYBCTBUTEILHOCTH IPH BBICOKOM KAYeCTBE IO-
mydaemoro msobpazrennsa. Bmecre ¢ Tem B psje crermudiiaec-
KIIX IpPONEeccOoB roJorpaupoBaHis, HAINPHMEp IIPH TOIOrpa-
duporaENm B pearbHOM MacHmiTade BpeMeHH, B CHACTEMAX OIle-
PATHBHOA IaMATH, MOTYT TPAMEHATHCA M HEKOTOPHIE HECepe-
OpaHsle W HeoOBYHBIE PErHCTPUPYONINE cpeisl, PasHbie mpo-
necchl ROMUPOBAHWSA TONOTPAMM 1 X MaccoBoil megatn (pas-
MHOREHIsT) Hambojiee 1erecoo0pasHo MPOBOJUTH ¢ IOMOINLIO
Oonee femeBsIX HecepeOPAHBIX PETHCTPHPYIOMIAX CPEJl, HpH-
MeHsAsA npocthie 1 GeicTphie mporneccsl obpaboTkir,
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B pesyabraTte nposefieHHBIX B MOCJEHHE TOJB HCCJAI0-
Baunii 1 paspaboTor oredecTBeHHON M 3apybersnoil XuMmrKo-
thoTorpahuaeckoil TPOMBIILIEHHOCTLIO paspaboTan W H3roTa-
BAHBACTCA PAJ BBHICOKOPABpeHIAOmnX (oToMATePHANOB UL
rojorpadun, 9T0 MO3BONAET B MBBCCTHOI Mepe YA0BIETBOPATD
morpednocTd 8 HUX Tonorpapuueckux mccaemosannit. C me-
HOJL30BAHNEM PA3IHYHBEIX BBICOKOpaspemanimmux (oromare-
PHAJIOB CBA3ANKI MHOr#e YCHEXH B paapntim rojorpa@um, B
TOM 4iciie Opil MOMYYeHHN TPeXMEpHBIX MAHOPAMHBIX, KpyI-
HoopMATHBIX W NBETHEIX TOJOrpaMM [pH roJorpaduposa-
HUM B CXOIAOINXCA I BCTPEYHBIX NyYKax, YTO J@MONCTPHPO-
BAJIOCh HA Pa3TNIHBIX OTEYeCTBEHHLIX W MEK(YHapORXHBIX
BEICTaBKaX. BMecre ¢ Tem mazmo umers B BHAY, uto 0e3 najib-
Heillmnx WecaemoBanmii 1 PasdpaboTok BBICOKOPA3PENTAIIIIX
doTOMaTepHANIOB HE MOKET MBICJAHTHCH PA3BATHE W HPAKTH-
Jeckasa peajmsanus romorpadmm u ee metosos. [Ipemerasms-
eTcA, UTo HAnbOJNee ONTHMALIBIC PERUMBL TosorpadupoBa-
nuA Moryt Opith paspaGoramsl NI B COYETAHAM C MCIONb-
B0BANNEM COOTBETCTBYIOIINX DErHCTPUPYIONIAX CPE N Tpo-
neccoB X 06paboTrm.

B omy6mmrosannrix monorpafusx [1—4 n ap.], o6zopax
n cratoax [33—39] npuBopATcs wmTepecHbie AanHBle 0 BIM-
SHAN eBoiicTBAa MaTepmazos w mpoliecca uX oOpabOTKH Ha Ka-
qecTBo Hoayvaemsix togorpamu. Chaosmnocrs paspaborkm HO-
BBHIX M YCOBepPIIEHCTBOBAHHHIX BBICOKOpAa3pemamnmux (oro-
MATEPHAIOB 00YCIOBIMBAGTCA TeM, 9T0 WUX ONTHMAILHBIe
rojxorpadguyeckie XapakKTePHCTHRE JIOCTHTAIOTCS TIPH HEROTO-
PHIX ONTHMAILHBIX YCAOBHAX SRCOOHHpoOBaHUSA 1 o6paGorki
oromaTepuana, ompecIenne KOTOPHIX CBA3ANO € HpPOBERE-
HueM Tpygoemroro akcnepumenta. Ilpm arom meobxopmmsie
TOHKHE METONWKH ToxorpauuecKux M [PyTHX HCHBITAHII
(horoMaTepmanoB moka TaKiKe JOBOJLHO cI0;KHEL Bee sTo He
TOMLKO 3aTPYAHACT, HO B HEKOTOPBIX CAYYasiX M HE MO3BOJSET
cjlesath nuTepecyonme obobmenns pabor pasnblX aBTOPOR
Ge3 MOUOIHHTENLHOTO TMPOBEJEHMS CHOKHLIX U MAXOL0CTYII-
HBIX CPABHUTENLITBIX HCIIBITAHNIA.

Hefessinrepecao oCTAHOBHTHCA HA HEKOTOPBIX TEODETH-
YeCKUX JaHHBIY, B KOTOPHIX MaTeMaTHYecKu 000CHOBBIBAIOT-
cs rororpaduaeckne tpedopanma ¥k oToMaTepnazaM H yeIiIo-
BHA TOCHOAYIONET0 BOCCTAHOBICTIIA IOJOTPAMM.

Cormacuo teopun Korensmmra [3, 40, 41], npn mpearns-
UEIX yearopnax andpakonoanas 2PEerTNBHoCcT: PAZHBIX TO-
morpamm mosker poermrats 100%. Bmecre ¢ Tem oma pasmmu-
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el S
TPHBAET KauecTBeHbe upn'?‘(?;ﬁ; {%:n()renbuep [42] Loy
pahmuecknx fo-
pMaTepHAJIOB M MaTeMaTHYeCKM aHallNaupyer BAMAHHE wa-
eHHS WX KOHTPAcTa, JUICHEPCHOHHBIX XapaRTepHCTHE i
MOB Ha JAPKOCTh BOCCTAHABIIIBAEMOro W300paykeHmA B
gonyuaembix roxorpammax. Jlum [3, 43] wmaremarmdecin
pOOCHOBBIBACT YCAOBHA HCAIBHOTO BOCCTAHOBIEHHSA TOXOTPa-
draeckoro uzoOpaykenns, MeTOXbl ONEHKH CBOHCTE Il XapaKTe-
| pHCTHK WJleannuoro oroMaTepuaia A 3aNHCH TOJOrPAMM,
. OTOCTABIAA UX € 00OOIIEHHBIMI XapAKTePHCTHRAME PEali-
geix  (Qotomarepuamos. lapa m Vo [44] anaamaupyior
. BIMAHIE TOMIUHEBL HMYJIBCHOHHOTO CIOS HA KATCCTBO BOCCTA-
-,,-15l HABJIMBAEMOT0 M300pajKeHHA M MPUXOAAT K BBIBOJY, MTO Ui
 00BeKTa, PacIoNOKeHHOT0 HA paccroanmm 1 M or roxorpam-
MBI, DOTPENIHOCTH BOCIPONBBEICHNA H300paKeHus COCTABIALT
0,001 oTH. ef. npm pajmyce KPUBMBHBL M3MEHEHNS TOJIIINHEL
. aMyabcHOHHOTo eaos, paBEOM 000 M; 9TH JaHHBIE MOTYT TIpH-
~ MEpHO XapakTepmszosaTh H peaibHLie Tomorpaduueckmne go-
~ TOMATepHaIbL.
- Cyxamop [45], mccaenys cBAab CTPYKTYpHI TPeXMepHOro
~ 00BEKTA CO CTPYRTYPOIl TOTYIaeMBIX TPEXMEPHBIX TONOrPAMM
¥ BOCCTAHABIMBAEMOro n300pazKeHns, IPUBOAUT UX MaTeMATH-
. YECKYI0 WHTCPIPeTANMIO, IPH HTOM JeJAeT BAKHBIC BHIBOJIBI
0 cojepsmannn cepefpa B HCHOALBYEMBIX (HOTOMATEpHATAX,
~ ux o0paforke, BIMAHAH HKCOO3UNHHM Ha JUMPAKOUOHHYIO
 apexrusrocTL Monygaemex romorpamm. BapGamens m Hpy-
- munkmit [46] B pesyabTaTe MaTeMaTHUecKOro amHalmM3a 110-
. CTABJICHHBIX BBHIIIE BONPOCOB MPHXOAAT K BBIBOMY, 4TO HA 0
. HOM U ToM Re (poTOMaTepHaie HEe TPEACTABIACTCH BOIMO-
~ HBEIM JIOCTHTHYTL ONTHMYMa BCeX NapaMeTpoB TOJOrPaMM,
 NOJYYAEMBIX TpPH PasiMuHBIX YCIOBHAX TOA0rpadmpoBanms.
Onn peroMengyioT pasfeinth (oroMaTepHanbl Ha TP BHjA:
1) s permerpamum craboro curmana, 2)4MA JOCTHIKEHHA
MakeaMaabuoir puparnnonnoii sddertupaoctn, 3) i obe-
creTenms GONBIIOro MITHAMAYECKOTO JHAama30Ha.

ITepewens mopgobmeix pabor B paccmarTpmBaemoir ofmzactTn
MomHO Geuro 661 mpoaoiLKATh. BMecte ¢ Tem m3 ofumiero co-
Hep/RaHMy YKazauwueiX pafor cjejlyer, 9T0 TpPHMEeHSeMBlii B
HOX rosorpafUuecKmil MOJX0/ K Paspemennio MoCTaBIeHHBIX
3349 BO MHOTOM HEOCTYHEH AIA HEeloCPeICTBeHHOTO IpaK-
THYECKOTO NCIOJL30BAHMA  paszpadoTamraMm  rogorpadime-
ckux goromarepuanos,
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2.2, [IncrnepenoHysie 1 PesoabBOMETPIYeCKHe
XapakTepHCTHRN

JlncrmepcuoniEe 1 Pe30IbBOMETPHUCCKNE XapPaKTePHCTH-
K oTOMATePHANIOB BO MHOTOM B3AIMHO CBA3ZAHEL MEIY
coboit. OfHaro oWl ABIAIOTCA CAMOCTOATENbLHBIME H TpPeOYIOT
OpPEMEHEeHHA PABMNYHBIX METOAUK s ux ompemedenus. Me-
XOJHBIE JaHHBe 0 TPedyeMmbIX IHCIICPCHOHHBIX XapaKkTepu-
ctukax (oroMarepmasoB HeOOXOMUMEL I YCTAHOBICHMA
pessuMon mepporo ((usudeckoro) cospeBaAHMs HCIOIb3YEMBIX
dororpadimueckux aMyJIBCHIT, KOTIA TPOACXOAAT (HOPMIPOBA-
HEe nx TRepaoil paser. PesomnpoMeTpuuecKas me Xapakrepu-
ctuka oroMaTepnHasos, B TOM 9YHCIE W YACTOTHO-KOHTPACT-
mag xaparrepucruka (UHX), meofxomuma pua cymjeEmsA o
BOSMM/KHOCTH PErHCTpamuyl | IHepefaddm pasinugablX MeJsKHX
nerasei.

Ha ocmosamunm gureparypeEex paHEBX [47—51] wmosmuo
CUYMTATH, UTO CPEIHIIl J(IaMeTp SMYJTLCHOHHBIX 3epeH B pas-
JTUYHBIX «0e33epHACTEIX Y TUIMOMAHOBCKAX HMYJILCHAX 1 OTO-
Marepmamax cocrapiager npumepro or 15—20 mo 25—30 wuwm.
Cpennmit site guaMeTp 36pEH B PA3INYHBIX CORPEMEHHBIX TOT0-
rpadmaecknx oromarepuasax HIMEHAETCH TPUMEPHO OT
5—10 mo 90—100 nm [33, 47—64 u np.] Haumensmmit pas-
Mep 3epeH COOTBeTCTBYET OTEYECTBEHHBIM 0C0003ePHICTHIM
«ipospagasiMy  foromatepmamam I19-1 u I19-2 (d.p=5+
+12 mm) [52—54].

Weeneposanuss  Jlenmeioka m  Ilporac [49] moxraszaim,
4710 wHTEpQepeHMonnas KapTHHA CTOAYNX CBETOBLIX BOJH
Mozker ObiTh saduKenposana TOTAA, KOTHAa HAMETD DMYJb-
CHOHHBIX 3epeH (oTocaoes coctaBiaseT He Godee OO TeT-
BEPTH paccToAHMA MemAy ux yazamiu, 1. e. 70 um pmas
A=D5046 =M, W0 HamaydmINe pPe3YILTATHL JOCTHrAITCH TPRA
yMeHpImennn atoro paccrosang xo 30 nm. Haccenmrreiin, [le-
mer, Merp it ap. [63] yraseisaior, 910 78 perncTpariinim TOH-
Koii muTepdlepeEUHONTOl CTPYRTYPHl CBETOBHIX NBIYICHHIT
MIaMeTp SMYILCHOHHBIX 3epeH goToMarepHana NOMKeH OGBITH
muOoT0 Merbme 0,1 MEM.

Paccmorpes Hambosee ;gecTRWe ycaoBusa rojorpadimpoBa-
HAsL BO BCTPEUYHBIX nyukax, Bacuianesa nm Hupmmios [58]
OPHOIIA K BRIBOAY, UT0 LA 9THX YCIOBUI HamGosee BhicoKoe
KauecTro Tonorpadmucckoro mzobpassenns Mosker OBITL TO-
Tyueno, Korja B OMYJILCHOHHOM €08 OTCYTCTBYeT DACCesHue
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~ emeTa PH TOJOTPAUPOBANTI, T. €. KOTla OH ABMACTCA Npak-
 puuecrint npospaunniM. OTCloia pasMep 3epeH B TAKUX «IDO-
- gpauHnX» oroMarepuasax J0MKeH HaXOANTLCA BOJUBH rpa-
HUIB Pa3MEepoB YaCTHI[ HCTHHHEIX (IPO3pPAvYHBIX) H KOMIOH]-
phIx (omaJecHupyoINX) PacTBOPOB, MHAYE TOBOPS, H3MEPATh
¢fl HEeCKONBKUMHI HAHOMETDAMIL JTOT BBIBOJ OBII TIOITBEPR/IEH
P TNOTYTeHTH ToJ0rpaMM BO BCTPEUHBIX HyYKax HA OTeueCT-
BeHHBIX «Ipo3padubixy oromarepmanax I19-1 m I19-2.

Hax ciegyer m3 paccMOTPEHUBIX JaNHBIX, B PA3HBIX CIIO-
cofax rojorpagupoBaHisa B CXOJALUUIXCHA TyYKax TpeboBaHms
K JIHCIEePCHONHBIM XapakTepucTuraM (oTOMaTepuaioB MOTYT
YMEHBLINATECA, YTO TPOMCXOJNT 33 CUET YMEHLIICHNs» yIia
MeARY O0BERTHEIM ¥ OTOPHLIM AydaMmu, JT0 CO3XACT BOIMOK-
HOCTH UIOBBIIEHIS CBETOYYBCTBHTEILHOCTH HCHOILAYCMBIX
doromarepuasios. Buecre ¢ Tem Hanboiee BHICOROE KayecTBO
rojorpadmaeckoro n3o0pasKenus Bee jKe MOINYIaeTCsAa IPH IpU-
MEHEHAN «NIPo3PavyHbIxy (poroMaTepmanos.

Hax n g o6srunoit gororpagmu, ravecrso oroMaTepuaion
B rojgorpadgum dacro XapaKkTepmayercd WX paspenraronieit
CII0COOHOCTEIO, NPEJICTABIAIONEH coboii mpeesLHo paspelna-
emoe doToMarepHazoM WHCIO JuEHE na 1 MM, ompenensemoe
¢ IOMOIIBI0 MITPHX0BOIl MHPLL Py HAGIIOCHIIT B MAKPOCKOIL
¢ Hedorpmmy yBexnderneM. OpHeHTHPOBOYHO MOGKHO CIUTATE,
910 a7A (HoTOMATePHATOB C &IOPO3PATHBIMY» HMYTHCHOHHBIM
CJI0EM pAa3pemanmas CHoco0HOCTL cOCTABAAeT HEe MeHee
10 000 xmm/vym. Henbzsa He OTMETHTH, 9TO NPHBOJUMEIE Pas-
HBEIMIT aBTOPAMH THCIeHHEIE 3HAYCHUA PA3PeInaniei cimocod-
HOCTII PasHBIX (OTOMATEPHANOB . 3aBHCAT OT MCIONL3YEMOI
METOJIAKH e ONPeeIeHns.

Ina Gomee MONHOTO CYMRICHHS 0 KadecTne roJorpadimde-
crux doToMaTepHanoB HAPALY C Pa3peIranineil crocofEoCTHIO
BCe uWamie HAUMHACT MPHMCHATHCA JIX YACTOTHO-KOHTPACTHAS
XapakTepueTHRa, MO3BOMAIIAS CYITH, B KaKoif Mepe B HC-
MOMBL3YeMBIX (OTOMATEPHATAX MOIYT IEPeaBaThCA PasiImtd-
HEIE TPOCTPANCTBEHHLIE ACTOTH waoOpaskenmit. [as orede-
cTBeHHBIX romorpadmuecknx goromarepuanor nepssie UHX
GBI ONpEene sl A BLICOKOPaspemaninmx (oTomIacTnHoOR
Murpat-BP u ¢oromrenkn Mmrpar-900 [64], dorommacrn-
nor BP m MBA-1 [51) u TID-1 [65]. Hemasno 6stm onyGaan-
KOBAHBI Pe3yIbTaThl WHTEpecHoro meenenosamns [66] mo ompe-
gexenmio UYKX Bricoropaspemaomnx doromracTarok Arda-
Tesepr SE70, 10E70 u moBoro romorpadmaeckoro oromarepn-
ama ITan-300.
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Pue. 2.1, YacToTHO-KOHTpaCTHLEIe XapaKTePUCTHRH BBICOKOpPASpELIAD-
mux goromarepnanos Mukpar-BP, LP-1, 649F, ®IITB [2] u II9-1[65]
(a) 1 romorpadmuecknx goromarepnanos Arda-Tesepr [66] (6)

6 — NJANHA NaJy9eHHA MCTOYHNEKA Ao paBHAa: I — 64T, 2 — 476 HM

Ha pue. 2. 1 npusejenst YRX pasnumanabix oTedecTBEHHBIX
n sapyOessupix rogorpaduuecknx goromarepuamos. Moo
BIJIETH OTPOMHYI0 PasHIIY B Iepefade MeJKHX jeraeii pas-
amaneME (hoToOMAaTePHATIAMI, 9TO 00YCIOBINMBACT HOJYICHUE
HA HEX PA3HOTO KAYecTBa rojorpamieckoro ma3o0pasKeHms.
Ipusexennnie ma pue. 2. 1, 6 mamnsle, K COMRAICHHIO, HE OX-
BATHIBAIOT BBICOKMX NPOCTPAHCTBEHHBIX YACTOT M MOATOMY HE
MOI'YT YKasaTh, OPH KAKOH YacToTe HAYMHAETCH 3aMeTHBII
cmag YRX. Ilpn nmerouynnkax manyd9eHmil ¢ MEHBIIEH IMHON
BOJAHGE (IyHKTHpHAS KpPHBasg), KAK ¥ MOKRHO OBUIO ORHIATH,
HabmomaeTes sametaoe nommuenme YHX,

B casu co crommocteio ompememennma YKX meromamiu
ronorpadMIecKOil  Pe30IALBOMETPHI  Pe30JILBOMETPHYECKAS
XapakTepucTHKa rosorpaduuecknx (oromMarepmanos 0GBIHO
OTPAHMIMBALTCH OHEHKOM HX Paspenraioei cuocobHoCTH.

IlpemcraBasier mHETEpeC paccMOTPETh HEKOTOPHIE JAHHEIC
o pacdery TpedyeMoii paspemraromieii crocobrocTH (oroma-
TEPUANoB JUIsA PASHBIX yelXoBuil roxorpaduposanms.

Bacuavesa n Rupummos [58, 59] paccumramm meobxopu-
MY paspemaninyio cmocodbHoeTh goToMaTepuaia JUIA HaW-
Golee KECTRUX Yeaosmil roxorpadupoBaHHA BO BCTPETHBIX
myurax. Tpebyemas g JNaHEBIX YCIOBHIl Hepemgada MaKCH-
MAaJLHO BO3MOFKHBIX IPOCTPAHCTBEHHBIX YACTOT OIPeesaIach
g Hambojiee MpocTOro caydas mHTepdepeHnum aydeit o
JIBYX TOUCYHBLIX HCTOYHHKOB CBETA, KOTMAa YTOA & MERIY
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peaHbIMIL nyikami pasen 180°, wan sin (a/2) =1, [oxaras,
p He00X0IMAanA paspenaoman crnocoGHOCTE tbn'roua'repnana
herp OKHA OBITL HECKOThKO Goabiie Tpedyemoil nepegaun
AKCHMABHOH TPOCTPAHCTBEHHOM YACTOTH iy, 6ynem uMeTs

Rycrp > 2n/A, (2.1)

/e A — JUINHA PerncTpupyeMoil BoJiHbl cBeTa; n — Koaddumm-
enr npexomuenus orocaos (s 0BBIMHOrO FREIATUHOBOTO
eitost n=1,5).

Mosuo cuntaTh, YTO JUIA JOCTATOMHO YETKOil mepegaan
[@AKCIMAIBHBIX [POCTPAHCTBEHHBLIX HaCTOT pa3pemalnoiasn
enocobnocTh oToMaTepMATa ONRHAA MPEBLINATL X HE Menee
~ wem ma 20%. Orcioja G BeMMCIAeHB! 3HAYCHUS HEOOXOJH-
~ Moii paapermaomnieii ciocoGHOCTH (PoTOMaTepIana, IpHBejeH-
~ mnie B rabm 2.1 [58, 591.

Tadbamma 2.1

i Paspematomasn cnocofnoers hoTomaTepnana, Heodbxonmans qun
roaorpadEmpoBaHEA BO BCTPEYNBIX MYYKAX TPH PasHoii JIHHE BOXHbI
naayvenmii [58, 59]

Ryeqp, TTH/MM
2, HM YINax ,
i Ymax + 20% OKPYIVIeHHO

694 4400 5280 5000
633 4800 5700 6000
10 2950 7150 7000
488 6200 7440 7200
400 7600 9120 10000

Wa npusepennbix B tadi. 2.1 fangbix MOMKHO BUAETL, 4TO
TpeboBanns K paspemiaiouieil cuocoduoctit (oromarepuala
OpH PErHCTPAIMM BO BCTPEUHBIX MyYKax CTPYKTYPBI CTOATHX
BOJIH IpH pasubiX JIMHAX BoaH Bugnmoro csera (A=400-+
=700 BM) peako mamensioTesa — B 2 pasa. Ilpu rosorpadupo-
BaUM| ¢ UMIYJAbCHLIM pyOunossiM (Kpacuvim) aaszepom (A=
- =694 um) ona gommEa OETH MUHEMaTbEHOT — ~5000 auUH/MM,
juia mambomee jxe woporkux (dmomeroseix) usayuenmin (A=
=400 am) — mareunmaassoit (10 000 mua/vM).

Jas meerrHoro rodorpadmpoBaHmnA, KoTga MOTYT permer-
puposarbes Bee sBupgumble ayui csera (A =400-+-700 mm),
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rpedyeman paspemaimas cnocodroeTh oToMaTepnasa onpe-
jlenfeTcsa permerpanmeil  KopoTkoBoanoBHX ((PHomeToBBIX)
aygeit m goaskna cocranaars me menee 10 000 aun/my. Orciofa
MOJKHO HOJYYNTH HHTEPeCHBIC JaHHbBe 0 (arTHuecKoil paape-
mralomeii cnocodHOCTH HeKOTOPBIX «Ipo3pavnbix» goroMare-
magor. Ma Toro wro ma «upospaqnsix» (orolTacTHEKAX
119-1-633 [52] Oprn moxyuyensl MBETHHIC WMIYILCHEIC TOJ0-
rpaMMEL B TpexXmMepHoit epejie ¢ Xopomreir nepejageit duonero-
poro meera [67, 68], cmegyer, uro papemarnomas ¢noco0HOCTH
atnx doromracturor cocrasaser me menee 10000 amm/m.
Ilojo6moit e BEICOKOI paspemaromeil croco0HOCTEI0 MOMKHO
XApaKTepPH30BaTh W HEABHO paspaboTaHHBEIE «IPO3PATHEIE)
orommactaakn JION-2 ¢ mrdparumonnoit sdherTuBHOCTEIO
BO BCTPEYHHIX myukax, mocruramomeit 50% [60—62].

W3z comocrapmennsa yrazanabIX (DaKTHTECKNX JAHHBIX C pe-
3yJbTaTaMu M3MEpeHHit mo mefasno onydanrosammoir [69]me-
TOJIMKE OTpeJeJeHnsa paspemaniieil cnocodrocTn romorpadm-
HecKIX (QOTOMATEPHATIOB TYTEM SKCTPAIOJAIE PesyJabTaTOB,
MONY9aeMbIX IPH H3MEPEHWUAX MPOCKITOHHBIM METOI0M C MH-
poit MOHMKEHHOT0 KOHTPACTA, CIAEAYET, 4T0 ITa METOJAMKA JaeT
3aHIVKEHHEIE Pe3yJabTaTH. Paspemalnmas cmoco0HOCTE «IIpo-
gpaunsix» Qoromracrnnor I19-1-633 m momoOHBIX mM OMBIT-
ueix QoromracTAHOK o 3Toi Meronmke cocramiager 6G300—
8000 nmm/MM; B TO ;e BpeMsa oHa HeMHoOTo Menbme (0KoTo
6000 mamm/mMM) jAf MOCTATOYHO MYTHEIX, a CJACA0BATEIBHO,
BHAYNTENBHO MeHee pamemepcHBIX (dortomracTuroOR Arda-Te-
sepr 10E75, OPBO LP-1, Kopax 649F u np. Bonee 6rmmaxme ®
JeiCTBETENLHEIM BeAMYHHEl Paspemraoieii cnocofnocTn pas-
ueix foromarepnanos Gen noayuenst noagaee [70] npm npu-
MEHEHHN WHTepHepeHnmonnoro Meroja ¢ HKCTPamoIALmei
Pe3yILTATOB H3Mepennit nETepflepeHiHOHHEIX H0J0C ¢ MOHM-
JHCHHBIM ROHUTPACTOM,

Pacuer tpebyemoii pazpemaionieii cnocobnocTn oromare-
pHAala IPH TOXOrPaupOBANNIT B CXO/SIIUXCA MYTKAX MOMKIO
TIpOBeCTH aHanormdHEIM obpasoMm. B mpocreiimemM cirydae mpn
PerucTpanum CTPYKTYPHL CTOAYAX BOJIH, 00pa3syoLUHXCcsa IpH
naTepepennun ABYX CHMMETDHYHBIX Jydeil OT TOYEIHEIX
MCTOYHMKOB CBETA,

Rexon > 2n sin (a/2)/A. : (2.2)

Orcojia MOMHO BHJIETH, UTO IIPH YMEHBITEHI YA O ME5K-
oy waTepdepnpyIOmuIMI IyTaMi TpefoBaHAA K paspemraro-
meii coocobnocTH (orOMarepHalia OpH rojorpadupoBaHEM B
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ANAXCA  TyIKA
"ixfzia/ljZI) ymenbslr;amxcn n?gf;t:;l;’:g]{, xiu:(:;?i?g)h“y e
: : » M CTAHOBTCH
€CTBeHHO MeHBIINMH, YeM NpH roiorpaduposamum so
BCTPeTIHBIX mydkax. OObYHO s PasHBIX yCAOBMil ToMOrpa-
(pupoBaHNA B CXONANMXCA MyTKAX HCIOALAYIOTCH (oTOMATE-
Hanbl ¢ paspemaiei cmoco0HOCTEI0 mpmMepHo ot 1500—
000 mo 3000—5000 ams/mm. [lpr ymerbmenun paspenraio-
mieit cnocobmocts (oroMarepmaia, ecTeCTBEHHO, MOBBIIIAET-
| €A €ro CBETOYYBCTBHTEJNHHOCTH, HO MNOHHAACTCH KATECTBO
TOIYTaeMoro roxorpadmaeckoro maoldpaskenns,
IIpupenennbie BEIOIE pacdeThl ABIAIOTCH YIPOIEHHBIMIL.
OHR 3HAYHTETBHO YCIHOMHAIOTCA, €CAN YUNTHIRATE PASIAYHLIE
 KOHKperHBle yciosns rosorpadgmposamua [2]. Bumecre ¢ tem
[OIYUeHHEIE Pe3YILTATHEL 0 CYIECTBEHHO PasJMdHoii paspe-
qarpomeii cnocoGHoeTH oToMaTepuana YIS PAsSHBIX YCJIOBIT
ToxorpaHpoOBaHUA 0CTAIOTCA cHpaBejuBsiMa, Fcam mpum ro-
aporpadupoBanun HeoOXOQUMO PErHCTPHPOBATL HU3KUE LPOCT-
PAHCTBEHHLIE YACTOTHI, TO MOTYT IPUMEHATHCA 00bIMHEE (HO-
TOMATEPHAILl ¢ Pa3pellalonieil ¢roco0HOCTRI0 B HECKOJALKO
COT JHHNII Ha MIIUIHMETD I JazKe MeHbIIe, HAPIMED IIeHKH
ITamxpom 18, Homak 3X u ap. B namnom caydyae BBIZepsKKa
| OpH OYKCIOBUIUE MOFKeT COCTABIATEH [ECATLIC — COTHIC J0JII
| CCKRYHJIBI, UTO OLIBACT Ba;KHO A JIOCTIGKCHIA TPedyeMoro pe-
. 8yabTara B HEKOTOPHIX ycaopuax rojgorpaduposanus. Cpasnn-
. TeabHO HeBhICOKue TpefoBaHEA K KadecTsy (loToMarepmajia
. OpeapABIATCA B rojorpadmueckoil maTepdepomerpum. Cie-
IyeT, oJHaK0, UMETh> B BHJLY, YTO 9TO OTHIO[b He H3MEHAeT
001ero mososkenus o IpuMenennn B roxorpadmm ocobomed-
| KO3epHHCTHIX  BEICOKOpaspemalommx  (Qoromarepmanos u
| OTHOCHTCS JIUIIE K HEKOTOPHIM CHEIHIIeckuM yCIOBUAM T0-
. aorpadmpoBaHuA.

Pacemorpennsle BBIONE JaHHBIE T03BOJSIOT CHENATh 00-
IUit BBIBOJI, UTO MPH 60JIee BEICOKNX JUCOEPCHOHHBIX I Pe30Ib-
BOMeTPUUECKHX XapakrTepmcrHkax rojorpadugecknx goro-
MaTEepPHANOB KAYECTBO TOAYIAeMBIX HA HUX TOJOIPAMM yIyd-
ImaeTcsd, WO IIPH HTOM CBETOYYBCTBHTCJILHOCTL TOHMIKACTCL.
Buecte ¢ tem meenemoanus Epmonaesa, Hpaxay, Ilporac i
ap. [60] moxasesaror (rabm. 2.2), 9TO HpH HOBBIIIEHIN
OTHOCHTEIBLIIOI CTeNeHn JHCIePCHOCTH dMYIBCHIE CBOTOTYBCT-
BHTENBHOCTH, KAK M 00BIUI0, 3AQKOHOMEPHO YMEHBIIAETCH, a
pasperaouas cuocoduoCTs (oNpejeiaiach KOCBEHHO, IyTeM
pKCTpAnOIANIN mposoauMbix mamepennit [69]) m pmdparmn-
onuan 3PPeRTHBHOCTH MOJYYAEMBIX OTPAKATENbHBIX I0JI0-
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43 %

Puc. 2.2, Bansmme amenepeHo-

yan e 0cODOMENKOICPHICTOI 1oH0-
rpaduueckoit amyaseun JJON ua
AngpaKIHOHHEYIO aderTms-

JI HOCTH  IOJYHYaeMBIX  OTpaska-
TeJbHEX rozorpamm [62]

20}

/S

J = 1 i 1

401 407 dmkw

rpaMM cHadaja NOBBINIAIOTCH, a 3aTEM COXPAHAITCH NOCTO-
anneiMa, Oppnako Oojee mosjgnue JAaHHBIE ATHX ;RE ABTOPOB
[62] mokaasiBaioT, uTo ¢ YMEHLIEHHEM CPEHEro juaMerpa
OMYJILCHOHHBIX 3E€pPEeH ATOr0 #ie THHA OCOBOMEIKO3ePHUCTHIX |
omynpenit gudparmmonnas 2@OQPeRTHBHOCTE IMOJyUYaeMBIX Ha
HUX OTPARATEILHBIX TOXOrpAMM HEIIPepHIBHO BO3PacTaeT
(pue. 2.2). JT0 cornacyeTcs ¢ JaHHBIMHI IS TPO3pPAYHBIX (o-
romarepuanos tnma I19.

B saxmiouenne Hago yrasarh, 9To B oramume ot (ororpa-
¢ B rosorpadun moxygaemMoe IPH BOCCTAHOBICHAR m300pa-
menme «cobmpaerca» co Beeil IVIOMAJNM TOJOTPAMMEL, I10-
CKOJIBRY KameJ(blil ee HeOonbIIoil yJacToK cmocofeH BoccTaHo-
puTh mH3o0pamsenne Bcero obwexra. Orcroma momaATHO, 4TO
MEHBIINE YYACTOK TroJorpaMMsl Oy[IeT BOCCTAHABIMBATL U
MeHBIINI YIacTOR BoXHOBOro (ponta (mons) obbexra rojo-

Tabamma 2.2

Bamanue JUENePEHOCTH BHICOROPA3PEIIAIONIei HMYyAbCHH HA
€BETOUYBCTBHTEABHOCTS SD 402, paspemanmyio cnocobuoers I
u udpaknuonnyw sddexrasroers (/19) romorpamm

BO BeTpeuyHbIX mydkax [60]

OTrHOCHTEILHAR
IHCTePCHOCTL y R, amnn/yMm 4
L et ik SDo40,2 ( / o, %
mas =410 am

0,250 0,0020 6000 10
0,155 0,0006 7000 35
0,148 0,0005 8000 35
0,137 0,0004 8000 36




- rpadpuposanna. Ecanm mammeiii yuactok Gymer odenn meGomnn-
. UM, TO Ka9ecTBO BOCCTAHOBJICHHOTO H300DaMKEHNA VX YIIIIT-
¢A, CTaHeT BO3HUKATh XapaKkTepHas 3epHHCTad CTPYKTYpa,
- maobpamenne GyierT IpecTaBIATHCA HEPE3KHM, Kak OBI ¢ Ma-
- JI0ii paspematomeii cnocobrocTR0. OHako Takoe KarKymeecs
. HOBBIIEHIe 3ePHUCTOCTH 1 YMEHBIIEHUE paspemalonieil cmo-
- cobuocTH rosorpaduyeckoro nsodpasKenns HAKAK He OTHOCHT-
€A K MEHBIINM JAHCICPCHOHIBIM H PE30JBBOMETPHYCCKEM Xa-
paxrepucTHkam oToMaTEePHANA, YTO Ha MePBLIA BATIA MOKHO
Ouii0 OB IPENONOKNTE, ecan Obl TOJNOTPAMME Pa3IMIHOTO
_pasMepa paccMaTpHBAIICh B OTJ/NbHOCTH.

2.3. ®ororpadmuecrasn
i rosorpaduyeckasn cBeTOMyBCTBUTENBHOCTD,
CEHCHTOMETPHUCCKIE MOKAZATEIN

Ob6ugas  cBETOUYBCTBHTENLHOCTL TAJOreHHA0CepedPAHBIX
~ KmHOo(OTOMaTEePHANIOB OIEHNBACTCSA 110 JIEIHCTBHIO Ha HAX 06-
~ goro csera 00BIMHO 10 KpuTepH 06paszoBanms HEKOTOPOI
- meGoapmoii onruaeckoit mwiornoctn (0,1—0,2) maxg yposHem
- syann. Ogmako gaa rosorpadmn mmeer sHavenne He obmjas,
| a CIeKTpalibHas CBETOMYBCTBHTENbHOCTH (loToMaTepmayia IO
~ OTHOMICHNI0O K MOHOXPOMATHYECKHM H3JIYyYeHHAM PasiHTHBIX
- mazepos. Takasg MOHOXPOMATHYECKAA CBETOYYBCTBHTEIBLHOCTD
~ roxorpaduueckux poromarepnaios 00bIIHO Ha3BIBAETCA DHEP-
- retuueckoit m Beipazkaerca B apr/em®, Jlw/em® wam m]Dx/em?
. OpH pasHBIX KpuTepuax onenkn (mamnbonee wacto mo J=0,5).
- Ilpn ymenpmennnm 9710l BEAMYHHBI CBETOYYBCTBHTEILHOCTD
~ horomMaTepmaa YBeIHIABACTCS, & IIPH €€ yBeJANIeHIH YMeHb-
. IHaeTCH.
. - Ha ocmopanun umewumxes fannsx (2,3, 33—35,51—57]
| 9HepreTHYECcKasd CBETOYYBCTBHTENLHOCTL PAsIHYHBIX TOJOrpa-
. (uuecknx oromMarepuHanioB H3MEHsETCH HOPHMEPHO  OT
. HEeCKOJBRUX eJ[IHHI [0 HecKoJALKuX Thicad (m Goxee) apr Ha
. KBAJpaTHBI CANTHMETD IpH paspemiaioiieii cnocoGHOCTH,
- pasnoii coorsercrsenno 1000—1500 u 8000—10 000 mus/sm
-1t Goxee.
- Ilpepcrasnenne o6 sHepreTHIECKoil CBETOYYBCTBHTEILHO-
- ¢tm rosorpadmuecknx (POTOMATEPHANOB MOMKHO NOJYYHTH N3
. KPUBBIX CIIEKTPAJILHOIN CBETOYYBCTBHTENLHOCTH, TOTYIaeMBIX
€ HOMOIIBI0 CHEKTPOCEHCHTOMETPHICCKAX HCIBITaHMIL. Hpu—
BOJiUMBbIe HA pHC. 2.3 CPABHUTENbHBIE KPHBLIE CHEKTPAILHOI
- cBerouyBeTBUTEALTOCTH S, pasnbix  oromarepmanos [71]
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Pme. 2.3. CpasHHTeNbHBIe KpPHBbIe CHOEKTPAJIBLHOI CBETOTYBCTBHTENb-
HOCTH DPa3HIHBEIX BLICOKOpaspemanmux (oToMaTepuaios Jus rolo-

rpagpun [71]

yKasbiBaoT, 970 Haubolee BEITOJHO MPHMEHATH MaTEPHAJILL ¢
IPEMEPHO PaBHOMEDHOII CBETOTYBCTBUTEABHOCTHIO IS BCETO
BOJIAMOTO CIIEKTPA, TOCKONBKY OHH MOTYT HCIOIBL30BATHCH
nmpu roxorpadupoBaEmu ¢ paspeiMm jdaszepamu. Bmecre ¢ TeM
HeJxb3A He UMeTh B BUAY, 9T0 Goiee BBRICOKHE IOKA3aTeln cBe-
TOUYBCTBUTENHEHOCTH MOTYT OBITH JMOCTUTHYTHl UPH WX CIEKT-
panbmoil cemcmbuminusanum VA 0ojee Y3KHX 30H CHEKTpa, CO-
OTBETCTBYIONMX MOHOXPOMATHIECKEM W3JIYICHUAM Jasepos.
Ilpepcrasiasiores nurepecHEIMn 0y OITROBAHABIE CPABHH-
renpHBe fappsie [71] o cleRTpaibHOIl CBETOYYBCTBHTEILHO-
CTH MHOTHX BBICOKOpaspemalomux (oToMaTepnaios, npuBe-
memsbie B Tada. 2.3. Ompejesienns npoBOJMINChH O OJHOK H
toii ;e merognke (Focr 2818-45) B cmekrpocemcHTOMETPE
MCII-73 n moxyvensl u3 mpeBapHTeNbHO HOCTPOHHEIX KpH-
BBIX CIEKTpaJblioil cBeTouyBCTBHTEAbHOCTH (cM. puc. 2.3).
W3 nupuBefeHHHX [OaHHBIX MOKHO BHJETh, 4YT0 HAHOOIEe
BBICOKOI CHERTPANLHOI CBETOUYBCTBATENBHOCTLI0 HPH I0CTA-
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Tadanma 2.3

CpasauTenbnas XapaRTePHCTHEA CTCKTPAIBIOLH
ceTouyBerBHTeAbHOCTH (B 104 JlKk/em?) pasamumnix
BoicoKopaspematomx PoroMarepnanon jaa rororpadun [71]

@oToMaTePNAT A=488 HM | 2.=0514 HM |A=0633 um |A=604 um

Arda-T'epepr 10E56 0.18 0,28 - (2

- BP-Opro 0,56 0,56 - -

Arda-T'esepr SE56 0,56 1,00 - =

¢a-Tesepr S8ET0 - - 0,42 =

- - G.89 —

— - 1,59 -

- — 1,78 -

1 - - 2,08 -

= e 3,54 s
Ardga-Tesepr 10E75 - - 0,13 0,09
BPO - - 0,36 0,24
- Ara-Tesepr 8E75 = - 0,48 0,34
- BPJIIT (ommrTHEL) = = = 2,82
: %ﬂﬁill;{)paT ronorpadmaeckni 0,32 0,33 0,32 0,07
~ OcoGossicoropaspemawpmtue | 0,21 0,25 0,19 0,71

- (OBP)

. BP 4,00 2,69 0,79 2,59

TOUHO BBICOKOM KauecTBe roiorpadmueckoro ndobpamenia xa-
- pakrepuayiores goromnactnuki Argpa-T'esepr 8 E (56, 70 n 75)
- u 10E (56 1 75). Bmecre ¢ TeM 0pm cpaBHEMOM KadecTBE M30-
Gpamenun (oronnacrunkn Homax 649 F no cpasuenmio ¢ do-
~ vomnactunkamu 8 E (56, 70 n 75) mmeor spaunTennHo MeHb-
. IyI0  CBeTOYYBCTBHTEABHOCTH, UTO  MOKET 00BACHATHCS
?“ WIIpOKO# 30HON WX CHOEKTPANbHON ceHCHOWAM3AINK Mo
~ Beemy cmekrpy (pue. 2.3). CpaBEmTenbHas omenka APYrux
. (bo'roma'repnanon 3aTpy/lHITe]IbHa, DOCKOJABKY HEJO0CTATOYHO
. FCEeH BONIPOC O IOJNYYaeMOM HA WX KATecTBe W3oGpasKeHus.
1 Wanosennbie BumIe JaHHBE 006 DHEPreTHYECKOH CBETO-
~ IYBCTBHTEJBHOCTH pasMMIHBEIX rojdorpadmaeckux goromare-
pﬂanon He MOTYT Bce K€ JaTh mpejcrasiaenus o6 mx darTu-
YecKoit rosorpadmueckoil CBETOTYBCTBATEEHOCTH W AKCIO3H-
. HHOHHBLIX XApPAaKTepHCTHKAX, KOTOpBIe cBA3amsl ¢ padpar-
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nmornoii  afpextusnoctrio  nodydaeMoro wm30OpaKeHMA 1
KCHoanmeil npu rojorpadmupoBannm, :

B monorpagun Koanepa, Bypkxapra n Jluna [3] moapod
HO paccMaTpHBATCA BOMPOCH AKCHOZMIIMOHHBIX XapaKTepHc:
THE 1 rojdorpauueckoil cBeTOIYyBCTBHTENLHOCTH foToMaTe
puanos. B mpomecce romorpaduposanus ToibKO YaCThH IHE]
THH ACIOJB3YEMOro Jiazepa ydacTByer B (hopMHPOBAHHH IOI0-
rpaguueckoro maobpamenna. Ilpmmepro 30—50% obmei
9HEePIUH Ja3epHoro cBera He JOXOJAT A0 NOBEPXHOCTH roJic
rpaMMBl 1 TepsAeTcs W3-3a HeoOXOHMOCTH PAaBHOMEPHOT
ocpeneHna obkexra roxorpaduposanus u (POTOIIACTHHE
ITpur romorpaduposasnn auddysno orpamawiux 00BEKTC
mmmis okoso 10% mnapmamomero ma HAX cera JOXOTAT JI0 IOJC
rpammer. Oxomo 5% csera Tepserca npu npoXoACHIN CBET
Uepes Kajjlylo JHH3Y W ero OoTpasKenum ot 3epEajd, HCIOdb
ayembix npu  roxorpadmposanmm. Orcioga Kodpdumment
HOJIe3NOTr0 JleficTBIA JTadepHOro cpera HeGOJBIION I IpaKTH-
geckn ne ObBaeT Goannre mpumepro HY% or obmeit MomEOCTH
Jazepa. IT0 He0OXOANMO YINTHIBATH NP ONpeIeTeHun IKCI0-
UM PR TogorpadapoBalnil, HO He NPHHMMATL BO BHEMA-
HITe Tpu onpejenennn gororpadnueckoil cBeTOTYBCTBATENBHO-
et ronorpadmaeckux goroMaTepiaios.

Ilpn ompenesennn romorpaduieckoii cBETOYYBCTBHTENh-
nocrn oromarepuanos, kpome TpeGyemMoii HKCIO3UINE, yIH-
THIBAIOTCA KOHTpAacT perncTpupyeMoii wutepfepeHnnonHoi
cTpyKTypel 1 audpaxmmonnas sdderTuBHocTh, TOXyIaeMas
Opm BoccTanoBleHum rogorpamM. [osorpaduueckas cseto-
YYBCTBUTENBHOCTH S, peaJbHBIX M HjeanhHbIX (PoToMaTepu-
alo0B onpesesaserca pripaxennem [3]

Sy = VN /EV, (2.3)

rje 1 — pudpacinunonan sdertnsaocts; I, — DKCIOZHIN;
V — snguoers (komrpact) mnrepdepenmumonnnix nojuoc. Ilo-
caeguan onpepensiercs no Maiikenscony:

V= ([mux_ mln)/(Imnx_E_-[mln), (24)

rae Inax u 1y, 0003HAYAI0T COOTBETCTBEHHO MAKCHMAJbHBIE B
MUHERMAJILEBIC HHTEHCHBAOCTH HuTepdepenimonnbux noxoc,

Teoperugeckn cumraerca [3, 43], uro rosorpaduueckasn
CBETOMYBCTBUTCABHOCTL MACATbHOIO (hoTOMaTepHaa HE 3aBN-
CHT OT Cpejmeii HKCIO3MIUK, BHAHOCTH nuTepdepeHnnoaasx
MOJT0C W TPOCTPAHCTBEHHON YAaCTOTHL 00BerTHON BosHbL. Ecmm
CUNTAThL, YTO 1npu Toxorpaduposanmm Buanocth murepdepern-
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Pie. 2.4, DKCHO3NIMUOHEBIC XAPAKTEPHCTHRA JUIA Pa3IIMTHBIX TOJOTpa-
praecknx Marepunasnos [3, 43]

R — OTHONmIEHNe MHTEHCHBHOCTelH omopHOTO M OGLeKTHOTO ydelf

Y ionnbIX mosroc V' ozREA HMETh onpejieleHHOe 3HAYEHTe, TO
~mexons u3 peipaskenus (2.3) romorpaduueckas cBeToTyBeT-
BUTEJHHOCTL &, HPOTOPIHOHATHFHA KOPHIO KBaJpaTHOMY M3
Jmdparnuonnoit sddexrusrocTn n w obparHo NponOPIHO-
axpHa sxcnosunmn Fo. 3asmenmoers Vv or E, npn pasmmy-

pix V u sasuenmocts ¥ ot V mpn pasmsix snadenHuAx B,

Js  Mpeanbaeix (poToMarepmHanoB rpaduueckir mpejcTaBiIA-

TCA B BUJ@ IPAMBIX JHHIHA, KOTOPBIE MOJKHO PAacCMATPHBATE
KAk IX 9KCHOBUIMOHHEIE XaparTepPHCTHRIL,

Xora nmomsTMe W oLpejieNeHie rosiorpaduaeckoii cBeTO-
 QYyBCTBUTEJNLHOCTH MACANBHBIX I peadbubix (orToMaTepHanos
cosmagaor (cm. (2. 3)), ogmako mus peanbubx QoromMaTepua-
JIOB NTHHEHHOCTH HKCIO3UIINOTHBIX XapaKTepHCTHR BBHIMOJIHA-
erTcs B orpammyenmoM murteppane. K aromy wamo poGaBuTh W
ROMOTHNTEIbHbIE HCKAKEHHA B PETHCTPAIUH TOJOrpaMM, Ko-
TOPEIE CONMYTCTBYIOT peaxbubiM (goromarTepmanam. Bmecre ¢
TeM moaydaeMele JUIA HUX He mpaMble (Kak JUIA WIeaJbHBIX
doromatepmasio), a peaJbHBIe OKCIO3UIMOHHEIE XapaKTe-
PHCTHKE IO3BOJAIT MOIYINTH HEOOXOANMYI0 HH(BOPMATNIO O
CBOMCTBAX KOHKPETHBIX (DOTOMATEPHAIOB.

Ha pme. 2. 4 mokasanbl 9RCIMOBUIIMOHABIE XaPaKTePACTHRE
peanmbELX PoToMaTePHANIOB B BHAE 3aBucHMOCTeii cooTBETCT-
enmo )/ M ot F, Ipm pa3aIMYHEIX 3HAUCHUAX BIJHOCTI HHTEp-
- (epernuonnpx wonoe V nV’n or V npu pasimunex dKRCIOaM-
- muax F,. Takoe npepmcrapienne HKCMO3NITMOHHLIX XapaKTe-

PHCTHK HMEET T0 HPeHMYIecTBO, 4T0 OW0 MOAXOAUT [LIfA pas-
AHYHEIX (hoTOMATePHATOB IPH 3aMHCH HA HIX MPONYCKAIOIINX

]
-

s
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B OTpasKaTeNBHBIX, A TAK/Ke AMINIHTYARBIX min (asoBeIx ro-
nOrpaMM u IO3BOJAET MX CPABHUBATL B PA3HBIX KOHKDETHBIX
yeaosuax roaorpaguposannda. Illpusenennbie 9 KCIO3NIHOHABIE
KPHUBEI@ [AI0T BO3MOKHOCTD IIOTYIATh:

1) meobxogmMble AaHHEe 00 MHTEPBaJaxX BUIHOCTH WH-
repdepeRIHONHBIX TOXOC M COOTHONMIEHHN HWHTeHCHBHOCTeI
OmopHOTO M 00BEKTHOTO JIy4eil, B KOTOPHIX 3aINChH TOJOTPAMM
ABIACTCHA JMHENHOI;

2) MaxcHMAJBLHO JIOCTH;KAMOE B3HAUeHWe JHPaRImOH-
Hoit aherTaBHOCTH;

3) semwumms! sKcmosmimit (Kax Mepy CBeTOTYBCTBHTEINE
HOCTH) JIIA JOCTHReHNsA sajamHoil jaudparmmomHOil ahper

THBHOCTH ;
4) onTUManLHBIE 3HAUEHNST CPETHEN DRCIIOBMIIHE T nﬁ
CTIGKEHNST HAWIYYIMIEr0o KOMIOPOMECCA MERIY JIHHEHHOCTD
BAIECH TOJOTPAMM M Todyvaemoit mmdparmmormoin adder-
THBHOCTHIO.

Yxazamusle BBIIE JIOCTOMHCTBA OMPEJENEHUS HKCIO3M-
OHOHABIX XapPAKTEPHCTUR 1 ToXorpafuueckoil CBeTOTYBCTBU-
TeXbHOCTH (oTOMAaTEPHANOB, XOPOmo paspafoTaHHEIE Teope-
THIECKH, ABIAKTCA BCE K CIHOMKHBIMH JUIS UX IPAKTHYE-
croro mpumenenus. IlosromMy omm wme wHaxogAT IORa
OIMPOKOTO TPUMEHEHHS [If CPABHUTENHHON ONEHKHE TOJOrpa-
(PHYECKUX CBOWCTB PA3AMYHBEIX BBHITYCKAGMBIX U paspadaTsi-
BaeMBIX BHICOROPA3peImaniqux GoToMaTepHamos.

Il Gosee moMHON XapakTepUCTHKNI CBETOTYBCTBUTENB-
HOCTH Tosorpadmdecknx doTOMaTePHANOB M CRA3W €€ ¢
KagecTBOM MOJYYaeMBIX Ha HuX rodorpamm Bumepman [72}
BBOIAT TOHATHE ToJorpaduueckoro MHAEKCA HKCHOZNTIHE S
OTIPE/IeIACMOro BEIPAKEHIIEM

8 ey (2.5)

rae S; — ororpafuaeckas cEeTOTYBCTRUTENRHOCTE; X — (han-
TOP TOTEepPh CBETA, CBASAHHBIL ¢ COOTHONIEHNEM WHTEHCHBHO-
cTeii omopHoro m ofmerTHOro Jyueil uw audparmionHON
adpdexrusrocTrio. Hax merpymso Bugers, roxorpadmueckn
HHJIEKC OKCIO3NNAM oTpaskaer »PPerTnBHy CBETOT)
CTBATETHHOCTH ToMorpadmaeckux doroMaTepuanios B KOHE
PETHHIX YCHOBWAX roxorpadipoBanus W CBA3afm ¢ KavecTRO
nonxygaeMuIx ronorpamm. Buecrte ¢ tem onpegenenne ero, ka
A ToNOorpadmueckoii CRETOTYRCTRATEALHOCTH, ANISETCH CIHOM=
HBIM, H OH IIOKA W€ HAXOJUT NPAaKTHYCCKOTO MPHMeHEHHA.
IIpocteiM w pmocTymEBIM B OpaKTHIECKOM OTHONTEHHN
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ercs ONpefeJicHiie TAK HA3BBACMOIl BKCIOSUIIMOHHOMN
TOYYBCTBHTEIBHOCTH ronorpaduuecknx doromarepnanos,
crasagoneil coboil sxenozuimo (B 3p1/cm wam [Iw/em®),
OXO0/AUMYIO JULSL JIOCTUIREHUs. ONTUMANBHON JudpaKiuoH-
appexTusnocrn goromarepuasa B KOHKPETHBIX YCIO-
rosorpaduposanus, llpm sTom B oTamume or sHepreTH-
Kol (MOHOXPOMATHIECKOIT) CBETOYYBCTBATEIBHOCTH HKCIIO-
JOHHAA CBETOTYBCTBHTEALHOCTH (DKCHO3MIUA) oOIpeje-
¢si B BUJ(e MHTEHCHBHOCTH CBETOBOTO IOTOKA, HAXAIOIIEro
BIIOCPEICTECHHO HA TOJOTPaMMy, ¢ VI€TOM IOTEPh CBETA IpH
orpauposanum.

Cyxamos u Amppeesa [73] wmposeam cpaBHUTEIBHEIE
pPefeleHHA PHEPreTHIECKO 1 HKCHOBHIUOHHOI CBETOTYEB-
[BUTEJNLHOCTEIl pasiU4HBEIX BEICOKOpaspemanmux (oroma-
PUANIOB HpU ToJdorpadUpoBaHNE BO BCTPEYHBIX IIyYKax.
e3yALTATEL HTOTO MCCHEIOBANIA UPHBOXATeA B Tabm 2.4.
[IposBnenie TogOTPaMM IPOBOJMIOCH B MO/IPHU3HPOBAHHOM
beccyanuraom mnpossurciae ¢ amvuaxom [74] ¢ dopmmpo-
BaHHEM ONTHMAJGRHOTO  Todorpaduueckoro  uzodpaskeHus,
‘kak 1 o0buHO, B 00JACTH CONAPUBANMH  XapaKTePHCTHYIE-
(CROIT KPUBOil. '

W3 ppneepenueix B Tadx. 2.4. cpaBHHTENBHBIX JIaHHBIX
WBHIHO, YTO ML‘}K[[y HOLYYCHHBIME 3HAYCHUAMA HRCIOZAIHOH-

Hasl KOPPeXsAluA. 9To MOHATHO, HOCKOJBRY OHH ONpPeJelsioT-
| CfL 110 OTHOIIEHHIO K PA3NIMTHBIM IOTOKaM cBeTa (¢ yuIeToM R
. Ges yuera ero moTeph mpH TojgorpadmpoBanuu 1 Ip.).

IKCIO3UIUOHHAS CBETOYYBCTBHTEILHOCTh HPH TOJOrpa-
| bupoBamuE B CXONANIUXCH HYYKAX ONpE/IeIALTCA 1O APYTo-
My KpPHTEPHIO — 10 HEKOTOPOH ONTHYCCKOH ILIOTHOCTH HA
 HETaTHBHON BCTBH XapakTePUCTHICCKON KPHBOM, COOTBETCT-
- Bylomeil Makcumaibnoii judparnuonnoit  addexrusnocTH.
- 910 ABAAETCA HEJOCTATKOM IOHATHA HKCHO3HIHOHHOH CBe-
| TOYYBCTBUTEIBHOCTH,  HOCKOALKY JULT DABHBIX crrocofoB
. rosorpaupoBauug OHA MOKeT OBITh PABIMYHON JUIA ONHOTO
m rtoro e (orovarepuama. Opmako ee JIOCTOHHCTBOM
ABJSETCA TO, WTO OHA OJIHOBDEMEHHO yKaseBaer u audpak-
. NUOHHYIO acbq)mcmnuocrb NOAYIaeMBIX TONOTpaMM, T. .
| orpaskaer mx kauectro. (npesesenmis aKCIOZMIHOBHOM cBe-
| TOUYBCTBHTENBHOCTH TPOBOIATCH IIPH HKCTOHHPOBAHHE C
mabopoM psjia cepuix GUALTPOB (A JOCTHIREHHA ONTHMANb-
. HOIT' HKCHO3WIMNN) 1pH roJorpadupoBaEmi B CXONAIIAXCH

% 35



Tabanma 2.4

CpapunTeabnas XapakTepuceTura sxenosummonnoit I onr m
snepreruyeckoii [ D 102 ceerouyBeTBHTEAbHOCTEll PASIMIHBIX
BEICOEOpaspemamux goromarepnanos [73)

H gedts, | P00 | ronionenot

sorepuz |0 | S| | e
Caon Aiinca * 24 3 5 145
Caon Bamenra * 24 2 5 165
I9-1 (maacTaakm) o ) 0,3 1,6 170
91 (maenxa) 10 1,6 25 200
CPBII-1 6 0,7 5 230
Mukpar BPJI 7 0,6 20 280

BPJ (Tocnuuxnmdporo-

HPOEKT T 0,1 0,5 120
BP-2 (JINRKW) . 3 ) 150
Arda-Tesepr 8ET0 8 0,07 08 220

* HarorosiaeHsl B jgaldopaTOpPHLIX YCIOBHAX,

Oy9Kax [pH OHpEJeJeHHOM YINIe MemRAy OO0BeKTHBIM H
OIOPHBIM JIy9aMH, a BO BCTPEYHBIX IIYIKAX — IPH IOJOrpa-
¢upoBaEUM INIOCKOTO 3epkajia, 4YTO0 MPUMEHseTcsa A
onpepenenns mudparnroEHO > PeRTHBHOCTH.

Peayaprarer Cracennko n Cmupmosa [75] mo mccaepona-
HII0 0cO0GHHOCTEIl MOBeAEHUS BBICOKOpaspemaomux doro-
mwiactunor Mukpar BP n Hopgax 649F mpn skenonmposammm
HMIOYJILCHBIM PYOHHOBRIM JazepoM o0HAPYEWINM UX CyIlecT-
BEHHOE PasImilie B OTHONICHUN SBJCHHS HEB3AMMO3aMeECTH-
MOCTH, YTO yKasbiBaeT Ha HEOOXOJMMOCTH YYUTBIBATH 3TO
ABICHIE M IPH ICTOAB30BAHHE JIPYrux (oTOMaTepHANOB LA
roxorpadun. Hoasep, Byprxapxr u Jlua [3] ormeuator, uro
doromarepuanst Arda-Tenepr 8ETH, 10ET5 n 14CT5 obaa-
jaoT Haubojiee BBEICOKIM YPOBHEM CBETOYYBCTBHTEILHOCTH
IpH rojgorpa@upoBanny ¢ UMIYIBCHBIM PYOHHOBBIM JA3EDPOM.
IIpm  jumrensHOM dEEIOHUPOBAHAN 5THX  (PoTOMATEPHAIOR
or 10 go 50 me mapymenme SBICHIA HEB3aHMO3AMECTIMOCTH
OPUBOANT K HEOOXOMUMOCTH YBEJANYEHHA IS HOX HKCHO3M-
mmn B 2—4 pasa. Qoromnacrnukn Hogar 649F xapakrepuay-
0TCH HeOOMBIIOH TYBCTBUTEALHOCTRI0 K H3IYYCHHI0 HMILYJIb-
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. 2.5. 3aBucHMocTE M-
axnuonHoit  addexrunno-
TH 1) TOJOrpaMM BO BCTPed-
pIx MYYKAX OT SKCHOSHININ
¢BA3L €¢ ONTHMANBLHOI Be-
pyuABL ¢ 001acThIo cOoJAp-
UM XapaKkTepHeTHYecKoi
puroit oromarepnana [73]

wmanygenus ¢ 633 mo 694 am nm eme B 10 pas sa cuer aBIeHus
gesaunmosamectumoctit. Ilocmeguee moser OBITH yMEHBIIEHO
HyTeM YBEJIHYCHHS HPOJAOJKATENLHOCTI MposiBieHHsa ¢oro-
ACTHHOK.

Crepyer ykasaTh, 4TO OPHMEHSCMBIH B JOTEpaType Tep-
MHH <OpHeHTAIMOHHAS» YyBeTBHTENbHOCTh [65] He uMmeer
OTHOWIEHHA K OOBMHOMY HOHATHIO CBETOYYBCTBHTEABHOCTH
horomarepuanon, OH XapakrTepuayer roJorpaMMbl B OTHOLIE-
. HHH pErHcTpamny Ha HOX pAga H300DasKeHmd 1ojl PasHbIMu
YIITaMH.

: Kpome cBerouyBeTBHTENBHOCTH, rojdorpadudeckue (oro-
. MATepuaNbl MOryT XapaKkTepH30BATECS M APYTMMH CEHCHTO-
MeTpHuecKHMHE nokazarensmu. Ciefyer, ojHako, HMETh R
- BHAY, 4TO roJorpaduiecKne XapaKTepHCTHKH ¢oToMaTepHa-
J0B yno0Hee CBA3BIBATL HEe ¢ MX OOBITHOI XapaKkTepHCTHIE-
CKOH KpHBOH, a ¢ KPUBOH AMINIUTYZHOTO IIPOIIYCKAHIA.

Tax karg roxorpauueckoe usobpasKenne CTPOUTCH U3
AU PaKIAOHEEIX PEUNICTOK PasHoil TPOCTPAHCTBEHHON YacTo-
THI, TO, MCXORA u3 OOMIUX MaHHBIX 0 KavecTBe OOLIYHOrO
thororpadmuecroro n30OpaKeHNnA, MOKHO CYNTATD, UTO HAH-
Oojee BBHICOKOe KaYecTBO TrojorpaMM (4eTKocTh IOTPUXOB
peImeToK) CBA3aHO ¢ HPHMEHEHHEM KOHTpacTHEIX (oToMare-
puanoB ¢ kodpuumenToM KOHTpacTHocTH Y O0JBIIE Tpex.
910 mojTBepKIaeTes pesyiabraramu mceiaegosanua Hawmua-
msuan, Nadyposoii 1 Bopuna [76], mokasapummu, 9to npm
ypeamgenmn koaddmmenta wourpacTHOCTH oTOMATEpPHANA
(c oM u Tem ke THOOM amyascenn) ¢ 2,8 mo 7,8 ero ader-

37



Q
7 b Pre. 2.6, Bapucumocts omTH-
ueckoii maoraoern D (kpm-
Bele 1) w pudparouonHOi
ofperTuBrOCTH T (KpH-
sl BHE 2) 0T DKCHOBHIHA TO-
40 JOrpaMM B CXOJIAIIHEXCA
'Q\ nyykax Ha (poTomiacTHEKax

e Muxpat-BPIJI, IPOsABJIEH-

\ HEIX B mposBuTene JI-19

% (5 »Mmm) (cnnommnie wpn-

Bhlg) 1  BEPABHABAILEM

45 npoasutene LTI (40 mum)
# /./7 (myuxTp) [77]

0/ s 4
1

2,0
Lg £, omn. ed.

THBHAS CBETOYYBCTBHTENBHOCTH IOBBIOIAETCA B iBa C JIHIN-
mrM pasa. Caegyer raxske ms 00X coo0pasKeHUIl CYATATE
OLmpaBJAHHEIM HaJuuue B rojorpaduieckux goromMaTepmazax
BEICOKHX MAKCHMANBHBIX ILIOTHOCTEH mnaobpamenua (>3),
MaJoro ypoBHA Byajau n Goabmoit (ororpaduueckoil mupoTH.

Onmaxo ykasamasle TpagUIIOHHEIE OOIECEHCHTOMETPH-
YeCKIe MOKABATENM He MOTYT HPABWILIO ONEHNBATL Kadect-
Bo rojorpadugeckux GoroMaTepuANoB M HMONIYYAEMBIX Ha HHX
roJorpaMM, 4TO YAl OTMEYAJOCh BLIDIE B OTHOIICHHH
CBETOTYBCTBUTENBHOCTH M MMEET TAKME MeCTo JUIA Koadum-
IHeHTA KOHTPACTHOCTI, MAKCHMAJLIBIX INIOTHOCTEH I BYAJM.
Cormacuo pamnbiM, omyGmuxosangeiM CyxamoBeiM T Amppe-
esoit [73], omruManbHoe KAYECTBO TOMOrPaMM BO BCTPEYHBIX
OyYKaX IIOJAyYaeTcs HpH UX IPOABIEHHHN ¢ obpamieHueM T
dopMupoBanuu roaorpagEIeckoro H300paKeHNA B HUKHENR
4acTH 00JACTH COJAPUBANUE XapaKTePHCTHIECKOHM KpHBOM
(pme. 2.5). B orux ycaoBmAX [OCTHraeTcs ONTHMAIBHAA
mudpasnuonnas s@@eRTUBHOCTE, HO KOHTPACTHOCTL M300pa-
e (HARMOH KPUBO) H MIOTHOCTH TOXOTPAMM ABIAIOTCH
meGoapmumn  (IpOfABIEHHe TOMOIPAMMEL HPOBOJAMIOCH B
MOJIePHI3HPOBAHHOM Oeceynb(UTHOM IHPOraIONOBOM IpPO-
asuTene [T4]).

Has  uposBIeHUA TOJOTPAMM B CXONAIEXCS TyYRAX
Yeanos u Epmonaes [77] paspaboramnm pasbaniennsiii denn-
NOHIHJAPOXHHOHOBEIL  BpipaBumBamomii  npossurexs T
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Pue, 2.7. 3asucnmocts audpaknuonnoii sdderTusEocTH 1), OTHOmIE-
Hua curmaia K mymy I. /[y M aMINIMTYZHOTO HPOIYCKAHNA T4 TOJIO-
| rpaMM B cxojumuxcs myukax ma goromractuarax Munpar-BPJI or
OKCIIO3NIAE NPH PasHod IPOJ0KHTEILNOCTH IMPOABICHNAS B HPOABM-
'~ tere YII-2 (mudpst y kpuserix » sm) [79] -

@ — DHCTIORMpOBaHMe TeNnii-HEOHOBKIM Jasepom (A=633 mm); 6 — skcmommpo-

"B xoropom audpaxnuonuan sdderTusHOCTH TOMOrpaMM HA
(orommacTunrax Murpar BPJI pesxo Boapacraer m cocras-
aner 10,6 smecro 1,4% npm mposmiemunm B mposBuTene B

. MaJbHAfg IOTHOCTH SBIAITCA HeGONBIIMMI, KAK BTO MOIKHO
. BUeTh W3 CPABHUTEJILHBIX KPUBBIX, IPHUBCJCHHBEIX HA
- puc. 2.6. «IIpospaunsie» dorommacturrm I19-2 [78] xora n
 HMEIOT MOBBIIEHHYI0 BYaJdb, OHHAKO HA HUX IOTyYaeTcs Hau-
- Gomee BBICOKOE KAd9eCTBO TOJOTPAMM BO BCTPEYHBIX IYUKAX ©
nndparnmornoii addertunroctsio go 40—509%.
ITpusegennsie mpuMeps MTOKA3LIBAIOT, 4TO TPU XapPAKTe PH-
CTHKe pasImyEbIX rogorpadmiecknx doroMaTepnamos HAJO
OTXO/IUTH OT HX TPAAHINUOHHON O00IMEecencunToOMeTPUIeCKOil I
pesonbBoMeTprIecKoit (o paspemraomeii cuocoGHOCTH) OHMEH-
KH M TepexofuTh Ha NPAMYI0 ToJorpaduIecKyio OIeHKY.
JLatst T0r0 BMECTO CHOMTEIX ARCIO3NIMOHHBIX XaPAKTEPHCTHE,
KAk Ve OTMEUYAN0Ch, MOKHAO HCIONL30BATL 00Jiee IPOCTHIC
. XaparTepHCTHEN JKCHOBMIIONAOI CBETOTYBCTBHTENLHOCTH
.~ coorBercTBYIONElt eif onTHManbHOI guparnnonnoii sdder-
. THBHOCTH THIOBHIX TOJOTPAMM, TOIYYaeMbIX B KOHKPeTHBIX
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yeaoBusix rojgorpaupopanus. Ecau npakTuueckn BO3MOMKHO,
TO TAKYI0 XapPAKTEPHCTHRY 1(eJdeco00pasHo JONOMHUTH YPOB-
HEM [IYMOB H YacTOTHO-KOHTPACTHON XapaKTepHCTHKOIL,
ompegensieMoit roxorpacgmyeckuMu  Mmeroxamn. Hexssa me
OTMETHTH, 4TO ONTHMAaJbHbe ToJdorpaduueckme XapaKkTepi-
CTHKI JOCTATAIOTCA IPH HEKOTOPHIX ONTHMANBHBIX HKCIO3H-
NUAX U TPOAORUTENLHOCTI TPOABIEHNA, 9T0 WLIIOCTPUPY-
eTCs COOTBETCTBYIOUUMHN KpupbiMu ma pue. 2.7 [79]. Ipm
ATOM, KAK MOKHO BHJETH, ONTHMANLHBIE XaPAKTePUCTHRH JUIA
roiorpadupoBanna ¢ TreIMil-HeOHOBBIM U ¢ MMOYJIbCHBIM
PYOHHOBEIM jaszepaMit paziImdalorca Me;ay co0oif.

2.4. Conep:xanme cepedpa,
TOMIHHA IMYABCHOHHOTO CAOA W APYrHe TPeOOBAHNA

Wexomsa u3 TOro 4ro cCoBpeMeHHBIE TOHKOCIOMHBIE MEIKO-
3epHICTbHe KHHOPOTOMATEPHANILL OGIA/IAI0T BBICOKHM COJiep-
jmameM cepefpa Mo OTHOINEHHIO K COJACP/KAHHIO KeJaTHHBI
[80], momno Gbuto mpepnosarath, yTo HOAOOHBIC ke JAHHLIE
MOrYT XapakTepu30BaTh U BelcOKOpaspemiaioume goromare-
puaxsr A rosorpaduu. Oxnako TpoBejleHAbe ODEITHI HOKA-
3aJI11, 4TO TAKAA XapaKTePUCTHKA He MOJKeT K HUM OTHOCHTHCH.
O6bacuseTea 310 TeM, 9T0 ecau HamOojiee BLICOKOE KadeCTBO
o6BraHOr0 omrtHueckoro (ororpaduueckoro  WsoOpazKeHUs
HOCTUTAETCA TOT/A, KOT/IA OHO CTPOATCA B BO3MOMHO Oojee
TOHKOIH BepPXHEil YacTH SMYJLCHOHHOTO CI0f, TO ONTHMAIb-
noe rojorpaduteckoe m3odpaykeHHe AOMKHO (HOPMUPOBATHEH
BO Beeit ero toame. IIpu aToM B 3aBHCHMOCTH OT BHJA MOJIY-
9aeMBIX TOJOrPaMM (MPOMYCKAIONNX W OTPAKAKIMX, ABY-
MEPHBIX W TPeXMEepHBIX) TpeboBanms K CojepRauiuio cepe-
Opa 1 ToJMUHEE YMYILCHOHHOIO CI0S MOIYT H3MERATLCH.

Amanna uMeINuxcs AAHHLIX 0 CHHTE3e «0e33epHICTHIX)
JUNOMAHOBCKUX SMYJNBCHIE, WCIONL3yeMBIX U B HacTOAIIee
BpeMsa B PasHbIX BHIOM3MEHCHHAX [JIA HATOTOBJIEHUA IOJIO-
rpaduueckux QoroMarepuasoB, ykassipaer Ha He0OJbIIOE
cojiepsraHue p nux cepedpa, H TakmMm jKe BLIBOJAM B II€JOM
upuBoAT U onyoankosanukie [71] pesyasraTel ompepenenus
cofiepsRanun cepebpa B BO3YNIHO-CYXOM DMYJILCHONHOM CJI0€
M ero TOUOIMHBL JJA MHOrMX rodorpaduiecknx goromare-
puanon, npupefennksie B Tabm. 2.5.

s rabn. 2.5 BugHO, 9TO A BCeX UccaefoBAHRBIX (oTo-
MaTepHaioB cojepikanme cepedpa B CYXoM ClIoe HEBEINKo
(0,26—0,59 r/em’) , upn 9TOM HAHMEHBIIEE A «IPO3PATHBIX )
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Tabamnpa 2.5

"pmaune cepedpa €appq B BO3JYIIHO-CYXOM SMYJBLCHOHHOM caoe
B ero ToamuHa R A pasaMvHBIX rojorpafmuecKux
thoromaTepnanos [71]

r Ag/cm? MEM | p Ag/emd

~ @otomatepuan Mhﬁm ‘AgHal, MdoToMaTepual & CAgHal,

OredecTBEHHBIC MaTepPHAE

- [lnacTHEKR [Trenxm
~ Muaxpar BP 18 0,40 Muxpar 900 7-8 0,41
Muxpar BPJI 18 0,39 OcoGosbicoropas-| 7-8 -
Muxpar BPJI | 8-9 | 0,55 peniaomme
(omsITH.) (OBP)
119-1 12 0.26 Muxpar rojorpa-| 7—8 0,42
;-' CPBII-3 10 0,59 hmgecknit (MI)
T Banenra | 6-8 | 035
(madopar.)
; BapyOe:Riusle MaTepHaIEI
Kopar 649F 15 0,49 || Argpa-T'esepr
- OPBO LP-1 A0 0,31 BET75 7 0,45
Arda-Tesepr 10E56 7 0,59
4 LOETO0 7 0,53
¢ 8E56 7 1. 046
~ 8E70 7 0,45

doromracruror 119-1. O6BACHATLCA 5TO MOMET He TONBKO

. BBICOKOH KpoIomeil ¢mocoGHOCTBI0  0COGOMEeTKO3ePHUCTHIX

EOR LR

— e — e —————.
e i AT

dorocaoes. Kax 6suio noxasamo Jlumom un Jlo-Buanko [81],
Audparguornan sQ@HeRTHBHOCTS TOIOTPAMM HOBBIIIATCA TP
YMeHBIICHNH CcofepsRanna cepedpa B HCHOIb3yeMbIX (oTO-
mractankax Homax 649F. 9Tor BRIBOJ 3aTem ObLI mOATBEpIK-
men Amppeesoii u ap. [82] mpm momywenmm rosorpavm Bo
BCTPEUHBIX mydKkax. [Ipn sTOM oHOBpeMeHHO GbLT0 06HApY;Ke-
HO yMenpmenne qudpaknnornoi sHeKTHBHOCTH NPH YBeIH-
YEeHHN NPOKPACKH HMYJIBCHOHHOTO CI0fA CEHCHOIINTPYIONIIM
kpacurenem [82, 83]. Opmako Gosee mosjmee HcCJIeOBAHIE
[EO, 61] mnokaseiBaer, 4TO mOBBINIEHME ARQPAKIHOBHOMK
sexTHBHOCTH ¢ YMEHLIICHHEM COJeP/KAHNA B OMYIbCHU
cepebpa OTHOCHTCS JUIIL K HOJYYeHII0 0TPAKATeAbHbIX T0JI0-
TPaMM BO BCTPEUHBIX IYYIKAX; g DPONYCKAKMHX jKe IJIO-
CKHX rojiorpaMM mMmeercsa ofpaTHas 3aBHCHAMOCTE,
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Paccmorpennsie BHIIIE JaHHBIE B IEJI0M YKA3hBaOT Ha
meGoabImoe cojep:kanme cepefpa B rosorpaduueckux ¢oTo-
Marepuajax. YUHTHIBAg UX HOPMAIBHYIO TONIIUHY, MOIKHO
cjeJath BHIBOJ, YTO OTHOIIEHHE B TOJOrpauuIecKux sMyab-
cuax u goroMaTepuasax coNepIRAHMA JReJATHHLL K COJEpsKa-
HHIO cepefpa ABIACTCS JOCTATOYHO BBHICOKEM. ITO CIYIKAT
XapaKkTepPHBIM OTIMYHEM MX OT COBPEMEHHBIX TOHKOCJIOMHBIX
MeJKosdepHucTHIX Kunodoromarepuanon [80].

Ipusepennsie B Taba. 2.5 AaHHBE NOKA3BIBAIT, 9T0 TOJ-
HIUHA HMYILCHOHHOTO CJIOA PA3JIUMYHBIX BEICOKOPAZPEIIAOITIX
(oromaTepuanon juiA roJorpauu H3MEHAETCH NPHEMEPHO OT
5 mo 20 MEM, 9T0 MOKeT 00BACHATLCA MX PABIHYHBIM HazHA-
YeHHEM M CBOMCTEAMH DMYJBLCHIl, HCHONL3YEMBIX JUIA HX
nojuea. [lusi mambomee ymorpeburenbubix (OTOMATEPHAIOB
TOJIHHA BMYJILCHOHHOTO CJI0s cocraniger 7—12 MKM, ogHAKO
UMEIOIHECs JIAHHBIe TT0KAZBIBAIOT, 4T0 ONTHMAIBHAS TONIIHA
doromarepualia cpisaHa ¢ HPHMEHAEMBIM CIOCOGOM roJ0Tpa-
(DUpOBAHAS 1 BUOM IIOIYIACMBIX TOMOTPAMM.

[To sxcnepumentansuabiM faraeiy Cuura [84] maxcuMans-
HaA pupparnuonsad dP@EeRTHBHOCTD NPOIYCKAIOIAX TIOJ0-
rpaM, MOIY9IAeMbIX B CXOMAIIHXCA NYYKAX, JOCTUTAeTes HpH
TOJIIMHE DMYILCUOHHOTO CI0A JoToMarepuaa 7 MEM, TpHIeM
npu ee ypeamdenuu judpaknuonnas sPgerTuBHOCTE coxpa-
aserca mocronunoit (pue. 2.8, a). Ua pacueros Kumasa [85],
HCXOJIAMero W3 Toro, 4ro AuPpakumonHas adderTHBHOCTH
(asoppix  (or0elNeHHBIX) OTpPasRATCALHBIX TOJOTPAMM IIpH
obprunoii Tommune goromwnacranok Arda-esepr 8E70 cocran-
asier 15%, caexyer, uro mpm yBeaWdeHHH TONNIHHBL CJIOA IO
20 MM audparnnorras sdderrusaocts noppimaeres xo H0%,
a mpu tommuue caoa 50 MM oma pocruraer 76,4%, T. e.
6muaka ® mpepgensroii (pme. 2.8, 6). BMecte ¢ mem yKassiBa-
ercd, 4T0 B ciayuae OoJiee TOJCTHIX HMYJILCHOHHBIX CJIOEB
TPYAHO YCTPAHATL 00pasylomUecs B TojorpaMmax JeexTsl.

B onybunmkopammpix  Muxpodororpadusax MHERpOCPE30B
IMYJNLCHOHION0 CJIOA JIHOIMAHOBCKUX wuHTEp(epeHMOBHEIX
dororpaduit [8, 9, 86] wucro sapermcTpupoBanHEBIX TPOCTOEK
crogunx Boxan cocrasiser 30—40 u Gosee, 9To COOTBETCTBYET
rosmuue ciros okono 10 mim. Vrasesaeres [8, 9], uro unenao
TAKHX TPOCTOEK JOJIRHO ObiTh GONBIINM, IHOCKOJLKY IpH HX
VBOMYeHHH YIyYOIaeTcs YHCTOTA 1BETa. -

Kupumnos [87] memasmo mpoBen pacuers! 3aBECHMOCTH
audparnmonnoil 5HeRTHEHOCTH 1) HEAJM3UPOBAHABIX 0TPa-
/RATEALHBIX TOJOTPAMM OT TOJIHHEL DMYJLCHOHHOTO CIOA B
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2,8. 3aBucuMocTH AuQpakIEOHHO ag(?eumnﬂocm 1) aMILIATY[I-
X TOJOTPAMM B CXOANINXCA My9YKax [ (a) m (asosBIX oTpama-
IbHBIX rojorpamm (mo pacgeram Kumuas ans doromrtactumor Arda-
epr 8E70 ¢ ofbumoil Tommumoii amyascmomHOro ciaos [85]) (6)
TOAN{HHEI AMYJILCHORHOTO caos doroMaTepmana h

a yp=gy —_— 220
4z e O

1 A 1
7T T R TR T R e R TR
159 J17 450 637 732 159 17 476 637k mxm

Pue. 2.9. Binsmme TONIUHEI dMYIRCHOHHOTO caos (oroMaTtepuana 7
Ha JudpaknuoHEyl0 5(P@EKTHBHOCTE 1) AMIIMTYAHHIX OTPAYKATENb-
HBIX TOJOTPAMM IIPH pasHOM Koaddummente oTpaskenns (a) w pasHoit
JloJle HOTIONIIEHNsA CBeTA dJieMeHTapHEIME croamm (6) [87

BaBHCHMOCTH OT RoDPPUIMeHTa OTPAKEHHWS ITPOABIEHHOTO
cepebpa O | [0IU MOTIOMIAEMOTO MOHOXPOMATHYECKOTO cBETa
P RamjipIM BIEMEHTApHBIM ciioeM roxorpamusl (cepebpsuoil
IPOCIONROI) ;

Jlna namasix yCIOBHIL BBIBEJEHO CJIeAYIONIee ypaBHEHHE:

n=0{1+[1—(0+P) I*+[1—(0+P)]*+...

..+ [1—(0+P) ]**?}, (2.6)
TJie n—9YUCJI0 AJICMEHTAPHBIX CIOEB TOJOTPAMMEL

Anaims BeIBEJIEHHOT0 YPABHEHHA I WIIOCTPHPYONHX €ro

KpMBbHIX, OPUBEEHHLIX HA puc. 2.9, MOKaspIBaeT, YTO ¢ yBe-
JMHYEHHEM OTPAsRATENbLHOI c10COGHOCTH TPOABIEHHOro ceped-
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pa O mudpaknuonnas >HPeKTHBHOCTL TOJOrpaMM MOBBIMIA-
eTesa ¢ OJ{HOBPEMEHHbBIM 3HAYNTEILHBIM YMEHBIIeHHeM YHCIA
alemenTapubix cjaoes (tommumnsi) romorpamm. HaoGopor, npu
VBeJImIen i norIonaniei cnocofHoCTH npoasIennoro ceped-
pa P pudpaknumonsas sdferTHBHOCTL TOJOrpAMM YMEHbINA-
erca. Ilpu atom s meGoasmoro kKoaddunuenta oTpaeHus
C YBeIMYEHHEM THCIA HICMCHTAPHBIX CIOEB NMPOHCXOIHT IO-
cTeneHHsl poet auEdpakipmonnoi adderTusHocTH, TOrgA KAK
JUIS BRICOKMX ero smavdenuii puparuuonsag sderTHBHOCTE
6BICTPO JOCTHTaeT MAaKCHMAIBHON BeIHMYHHLI, KOTOpag yBe-
JMYABAETCA NPH NOBhIIeHMn Kod(pdunmenta O0TpaKeHNA
npoasrernoro cepedpa. Opmaxo meoOXomuMo MMeTH B BHIY,
UTO HpH BBICOKHX 3HavYeHHAX Koahduuumenrta OTpaKeHHA
CeNeKTUBHOCTE BOCCTAHOBICHIA TOJOTPAMM OENBIM CBETOM
MOJKET YMEHBITATLCS.

Taxnm ofpasoM, onTnMaibHble pPe3yabTaThl, a HMEHHO
pocratogHas audparumonnas sddexTHBHOCT, NpH Xopomredt
COJIEKTHBHOCTH BOCCTAHOBJIEHHS TOJNOrPaMM, MOryT TOIY-
HaTHCA MPU HEKOTOPHIX cpepEnX kKodddumuenTax orpaskeHHA
npoasrennoro cepedpa, uro HEOOXOIMMO VYHTHIBATE B TpAK-
THveckoit paGore. Otciona caenyer, uro moctmmenne 100%-
HOI AudpakiuouHoil aheKTHBHOCTH oTpaKaTe hHBIX aMILIH-
TYAHBIX TOJOTPAMM NPAKTHYECKH HepealdbHo, PaccMoTpeHHbIe
TAHHBIE MOIYT TAKMKe OOLACHATL TOJIYYeHme pPABTHIHBIX
Pe3yIBTATOB MPH HKCIEPUMENTANLHBIX HCCAeJOBAHHAX 3aBH-
cumoctn  audparimonnoit  AHEHEeKTHBHOCTH TOJOrpaMm OT
TOJNTIHB SMYIBCAOHHOTO CHOA JUIA PAasIHIHEIX (poTOMaTepHa-
J0B M mpoueccoB X 06pafoTku, NOCKONBKY IIPH HTOM OTpa-
JRATENBHAA CIOCOGHOCTL TPOABIEHHOT0 cepebpa MozkeT OBITH
pasnuanoit. [lomydenme npm nposABIeHHH oTparKaTeIbHBIX
rortorpamm B uposeaTensax [I1-2 m OMT seicokoit jmdpak-
umonnoit afpertusroctn B 40—50%, a mpm orGenmsamnm B
60—70% wmoseer o6BACHATLEES 06pasoBaHUeM B HTHX YCIOBAAX
Gonee shpexTusHOE HazoBoil MOXYIAINM,

Wa manosmennoro cireayer, 910 A obecleueH s BEICOKOTO
KauecTsa rogorpaduueckoro nzobpaskeHns BasKHOe 3HAUEHHE
MMEeT paBHOMEPHBIH HAaHo¢ IMYILCHOHHOTO CJOA Ha MOJ-
NIORKY, OTCYTCTBMe B HeM Raxux-imbo sarpasmenmit. Ilon-
noxka (CTeRNO, OCHOBA TUIEHKH) § IONHBAeMBI Ha Hee
OMYJIBCHOHHBIH CJOI JOKHBE ObITH IUIOCKAMH u 6Gea cyme-
CTBeHHOiHl pasmorodmuunoctn. Heobxoguma mmAMMaTbHAA
yeagka sMyJIBCHOHHOTO cjofg mociae obpaborkm oromarepm-
ana, mus 9ero nexecoobpasHo IPUMEHATH €ro cuiabHOe 3amy6-
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ausanne. [las nmommea ocoBomemkoge
CRIX aMYJIbCHIT HeODXOMIMO Ipersn

PHUCTEHIX ro:mrpaqmqe_

JIOBaHIE OHOR HOMRHIOY R

2.5. Tpebyemuiii n cymecrsywmmii accopTament
BBICOKOPA3PEMANX (DOTOMATEPHAIOB A roIorpadun

B mnocmemmee Bpems B oTedectsenmoii u 3apy0emnoir
xuMuKO-(hoTorpaduueckoii npoMemLIenHOCTI Pa3paboTamBl 1
H3rOTABIHBAITCHA HeGOMLITHMII HAPTHAMI PasiNYHbIe BEICOKO-
paspemaiomune (oromarepuansr s rosorpadum, KoTopsie B
M3BECTHOH Mepe Y/OBJeTBOPIIN WoTpeOHOCTH B HHUX I[pH
rororpapuvuecknx mecaeIOBAHIAX [ ¢ KOTOPBIMH  CBS3aHBI
MHOTIHE yellexi B paasmtun rojorpagmm. Hajpo uvers B Bupy,
qro Ge3 HeoOXOIUMBIX BRICOKOpaspemaiomux GoroMaTepuaios
HeTb3A MBICAHTH NPAKTHYECKYIO peamusamiio rojorpadum.
Hecmorpa ma To 9ro B Gamkaiimme rogsl morpeGHOCTH B JlaH-
HBIX (hoTOMaTepHaiax, KAk MO;KRHO Hojarath, OYIYT yAOBJIeT-
BOPATHCSA BHIIYCKOM MX HeOOmbIImMu mapruamu (1o magana
MaccoBOr0 MpHUMeHeHNs roxorpadun), ux garpHEeiNne paspa-
G0TKE 1 COBEPIIEHCTBOBAHIE JIOJFKHE TIPooRaThes. Oreona
IOJIe3H0, XOTs OB[ B 00m(eM BIJe, IpeAcTaBAThL HPUMepHbI
accopruMenT TpedyeMsix rodorpaduaecknx (oroMarepHazon
M COTMOCTABHTL €r0 ¢ yiKe WMennmmuca (oToMarTepnazaMn.

HauGonee wmoamslii accoprument BBICOROPA3PEITAIOIIIX
(horomMarepmasoB A rosorpa@uin B HACTOANIEE BPEMA BLITY-
craerca ¢upmoit Arda-T'esepr [63]. On prmodaer B cebs
TPH THIIA MaTepuajloB ¢ TPEMsA YPOBHAMH HHEPreTHUeCKOi
CBETOTYBCTBUTEILHOCTH ¢ COOTBETCTBYIOUHMMH PABIITHBIMHI
ypoBHAME paspematomeit cuocotmoctn (8E, 10E m 14C) n
YBKIME 30HAMH CHeRTPAJIbHON ceHcHmOmMIn3alnd A roJo-
rpadupoBanmsa ¢ pasmmuHeIMI JTazepamu, [las yHaoBrersope-
HIUSI HPOBOJIIIMEIX roJiorpaduaeckux muccregoBanimii d9ToT accop-
THMEHT BCe jKe HEeNOCTATOYeH N JoJKeH ObITH AONOTHEH
doromarepmanaMn ¢ IMHPOKOH 30HOI ceHCHOMIM3ANHM IO
BCEMY CIIERTPY BUIUIMOTO CBeTA [isi I[BETHOTO Trojxorpadmpo-
BAHIA B 0CODOMETKO3ePHUCTHIMI «po3pavHbMIy (QoToMaTe-
pHAJAME IS MOXYICHMS BBICOKOKAYECTBeHHBIX OTPayRaTesb-
HBIX TOJOTPaMM, 0cofeHHo HeoOXOoMMMEIX B H300pa3NTEIBHOM
rexanke. K takuM horomatepuaiaMm oTHOCATCH 0T€Y€CTBEHHbBIE
ocoBoMeTKO3epHUCTHIe «Tpo3paunsies (poromarepmann [19-1-
633, TI9-2 (633—694), JION-2-633 n JION-2-694 [60, 62].
Moromarepnansl NoKoGHOTO THOA TTOKA He H3TOTABIMBAIOTCA
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Tatannma 2.6

IpaMepuas XapakTepHCTHEA HE0OXO0MMOTO accOPTAMENTa
BHIcOROpaspemaommx PoroMarepuanon jan roxorpadumn

(B BEHMOM THEamasome cBera)

OcoGomenxo- | Brconopas- | Bucoropas- | Beicoxo-

TTorasarens (mia aepHUCTHE | pemmatouime I | pemmatommue IT| YYBCTBH~

0“““%7"’33? ofpa- | (rwna 119-2, | (rwma SE, (ruma {0E, Tc({Tr‘;{*:;‘-‘
0TH x %
JIOM|-2) 649 F, BP-M) BPJII) (4G, DIIT-2

dnepreTuIecKas 10005000 | 200-500 30-100 2-10
CBETOTYBCTBHTEIL-
HOCTH, 3pr/em?
Paspemaromas cno-| =10000 =5000 =3000 =1000
coGHOCTE, JIHH/MM

IOprMevanne VikasamHble THOs (oToMaTepPHAsOB B 3aBACHMOCTH OT 3a-
nas Moryr GHTh CeHCUOMIMSHpOBAHL AJA CJleAVIOMAX naun pojm: 690, 633,
515—480, 400—700 mm (mmerras rodorpagma). Momer GuTe CEHCROHNHSAHA
H OuA OPYTHX OTHENBHEIX Y3KMX B30H CHeKTpa. B KaueCTBe NONJIOKKH MOIYT
GHITE HMCIONb30BAHE (HOTOCTEHIO, BEPKANLHOE M ONTHYECKOE CTEHNO, TPHame-
TATHAA ¥ JABCAHOBAA OCHOBA, SePKAJbHLIe CIIOW M M.

sapyOemunivu  dupmavu, Hegapmo onydamxoBamsl AaHHBE
[66] o paapaGorke dmpmoit Arda-Tesepr mosoro BEIcOKOpas-
permmaminero manxpomMarnieckoro goromarepuasna [Tas-300 mis
nBerHoro rosorpadupopanus. Orevecrsennoir xummuro-oro-
rpamIecKOil NPOMBIMIEHHOCTHI0 MATOTABIMBAIOTCA TAKMKE
BHICOKOpaspemaiomue Qoronmactunkm tana BPJI [57] ¢ paa-
HOH CIEeKTPAJNBHON CeHCHOMIM3Arueid m BBICOKOTYBCTBUTEIDb-
Has romorpadmieckas niaenra OIIT-2 [56].

Ha ocHoBamWm paccMOTPEHHBIX BEHIme JAHHBIX MOKHO
CYATATh, 9TO B OXMKAIIINe TO/BI passATHe ToJorpadum Imo-
TpeGyer oTHOCHTENLHO HEGONBINOTO ACCOPTHMEHTA BBICOKO-
paspemanmux (HOTOMATCPUATOB, HPAMEPHAA XapAKTePHCTIKA
KOTODHIX JyIs BHgHMOro csera mpusopurea B tabm 2.6. IMo-
HATHO, ITO YKA3HLIBAEMEIE XAPAKTePICTIHKE MOTYT B HEKOTOPOI
Mepe H3MeHATHCA W yTOYHATHCA. [Ipm asroM omm BO MHOTOM
OTPa’KAIOT BEITYCKAMEIE M PaspaboTaHEEe B HACTOAMIES BPeMA
(doToMarepHANE, KAK HTO MOMKHO BUALTH W3 COMOCTABNCHAS ¢
xapartepumctaramn tabnr, 2.4 nw 2.5. B nomonmenwme n Tad.
2.7 mpmeommTes Xapawrepmermia rojorpaduuecknx  doro-
MaTephaioB, yKagmipaeMux B momerpagmu Ocrponcroro [2].
B aroit tabmume moxazarenm jua goromarepmanon Ardga-Te-
sepr 14C (70 u 75) u 10E (56, 70 u 75) yxasansr mo dupmen-
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TabGanna 2.7

Obman xXapaKkrTepueTHREA HEKOTOPHIX BRUTYCKACMLIX
BHICOKOPASPEaIMX (PoToMaTepnaios ana voxorpadumn 12]

Ae% R, Hpy,5
@oToMaTepUa A a0t | mmm/um | O, Tpan. sprjen? | M *
Kopax 649F 700 =>5000 180 1000 633
7000 694
Ilneska :
®IITB 700 2800 125 10-20 633
Mmgpar-900 640 2800 125 500-100| 633
Hopax SO-243 750 500 19 2 633
Mugpat-300 640 300 1 -
~ Hamxpom-18 730 250 9 0,3 633
. Ilmacrmuxu BPJI 640 2800 125 100 | 633
Ilnenka Arda-Tenepr
 14CT5 750 1500 62 3 694
10E56 560 2800 84 50 480
10E70 700 2800 125 50 633
10E75 750 2800 150 50 694
8E56 560 =>5000 180 200 480
8ET70 700 =>5000 180 200 633
8ETS 750 >5000 180 200 694
Ilnerka m mIacTHAKA 700 1500 56 3 633
Arda-Tesepr 14CT0

* JIAMHEL UBOJH KAJYYUeHHA, NPH KOTODLIX ONpejlejieHd cBeToYYBCTBHTENBHOCTD
Hpeos

geiM gapapv [63], a gma marepmanos 8E (56, 70 u 75) — mo
pesynbTaTaM NOMYYCHNA HA HEX OTPARATONBHBIX TOJOTPAMM
BO BCTPEUHBIX HY9KAX, ABIAOINIMCA 00nee BHICOKAMHE, YoM
dupmennsie nagnsie (3000 mnm/My).

Heobxoumo mojuepkuyTs, 970 CpaBHATEAbHAA XapaKre-
puctnKa pasmmuEBX rogorpaduueckux  QoromMaTepHAIOB
BECHMA 3ATPYMHUTENLHA BCJIENCTBUE pPABHBIX METONMK HX
ONEHKI pasnuoniviu upMaMm n pasupiME aBropavi, B aTom
OTHONIENH TPeJICTABIAIT HHTEpPec NpuBojuMbie B Tabm 2.8
peayabTaThl CPaBHHTEILHBIX MCCHEOBAHNI Pa3THYHEIX OTe-
vecTBeHHBIX U 3apybesmueix roxorpaduueckux doromarepma-
JIOB, BHINOJHEHALIX IO OJHAM H TeM ke Meropunkam, Cpegnmit
JAMAMETP OMYJILCMOHHBIX B3CPeH ONPEJeNAICA Ha DIGKTPOH-
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noM Makpockone THCA-B-242 npn ysemmuenun s 20 000 pas.
Paspemaiwomias cnocoGroers (QoroMaTepnazos H3MepAdach
HETepPepeHIoOHHBIM MeTOJ0M € Telii-HeoHOBBIM Ja3€POM.
@oToMarepuanbl TPOABIANNCH B METOJATHIPOXHHOHOBOM IIPOsI-
Burexe J[-19.

W3 rtaba. 2.8 Mommo BHJIETH, UTO BCe WCCHAEIOBAHHBIC
doroMarepuansl B HENOM ABIAITCH BHICOKOKOHTPACTHBIMI
¢ neboapimny yposaeM nyann. Pesko mospmennyio (Ha ogmH
HOPANOK) OOMIYIO CBETOYYBCTBATEABHOCTH HMEIOT JIHIIH
marepuanst Arda-Tesepr 10E (56 m 70), umewnme Gouan-
muii pasmep sepen(d.,=0,085 MEM), OcTaJbHBIE MAaTEpPUAILI
Mal0 OTIUYA0TCHS MeKAY cofoil Kar mo ofmel cBeToOTyRCT-
putensioctn  (0,1—1,5-107%), Tark u cpegHeMy paamepy
amyabcnonasx 3epen  (d,, =0,040+0,060 mrm). K comaie-
HUIO, OTCYTCTBHE B Tadnmme roxorpaduyecknx XapakrepH-
CTHK JAHHBIX 00 9YHEPreTHYecKOl CBETOTYBCTBUTENHHOCTH M
OrpaEmMYeHme IIpejleabHoil paspemalomeii cnocoGHoCTH pas-
HbIX Marepuanon (me mepmme 3000 aun/mMm) He TO3BONAIOT
omeHmTh WX rojxorpauHeckue cpoiicTBa, KOTOpPHIE, KaK
CIEyeT M3 HeKOTOPHIX PAcCMOTPEHIBIX paHee JaHHBIX, BCE
JRE 3HAYNTENLHO PABIIIaoTes Messay coboi.

Ilpepcrasnser maTepec upHBeCTH Psji  JAONOTHUTEILHEIX
JAHHBIX 0 BBHICOKOPA3PENIAIINIX (hoToMarepHalax A Tolo-
rpauy U UX CBOMCTBAX.

B mpocmerre ¢upmsr Hopar-Ilare [88] yrassiBaercs,
YTO BBIOYCKAGMBIE HA JIABCAHOBON OCHOBE € MPO3PATHBIM
KoHTpenoem roxorpadmueckme minensu SO-173 w Poromra-
craakn  120-02 monmBapoTca AMYJNLCHAME, ABIAIOIIHMUCH
npousBoxHEbiME 0T dMyabeun 649F, wo Gomee MesrKoszepHHCTHI-
MH, ceHcubwmmsuposaEEmMu B 10—25 pas cuabEee A
MIHHHOBOJHOBON of6mactn cmexrpa (mo A=-750 mM) m me-
HOTB3YEeMBIMI  IPH  TOXOTPaUPOBAHUE ¢ TeJIHi-HeOHOBBIM,
KPHOTOHOBBEIM M DPYOHMHOBBIM JasepaMu, IJrToil ke (PEPMOI ¢
TOfl jKe HMyIbCHell BHITycKaeTca rogorpaduueckas MIeHKA
S0-253 ma nascaHoBOii OcHOBE ¢ HPOTHBOOpeOAbHBIM (OKpa-
LIEHHBIM JREJATHHOBLIM) cl0eM Ui rojorpadmpoBanns c
reNnii-HeOHOBEIM JTA3ePOM,

Warepecusr pesyubrars: mccaegosanns [89] xapaxrepm-
CTHK IPONYCKAINNX TOJorpaMM, molydaeMsix mHa (oTocmo-
AxX Toamuuoi okono 400 mMrM. B atoM ciayuae SMyIbCHOHHBIR
caoit poromnacruaor Arda-Lesepr 8ETS pasmauusanca B re-
gerne 2 4 B ANCTIVIINPOBAHHON BOJE M 3aTeM mocie Habyxa-
HUS DKCHOAMPOBANCA ¢ MOMOTIBI0 Teqnii-HeOHOBOTO Jasepa
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Tadbamma 2.8

CpaBHATE bHBIE PE3YABTATH HCCASOBAHMA PASIAYHBIX OTEUECTBEHHMX H 3apYOemuBIX roaorpaduuecknx
toromarepnanos [57]

2 R, qmn/mm
Dy+0,85,
DoToMaTepHa 11():}(—)2(;31{{. Amax, HM ¥ Dy ,ﬁgﬁﬁﬂiﬁ d, MEM ;a%,‘:é,a.ﬂ nmtln(:&ane h, MEM
1o 0.5
MBI;%?{B—)BP (M3TD 43 610; 630 3.6 0,22 - 0,070 2000 900 11
10
BP (M3T®d) 1,2 490; 600 5.5 0,05 1,0 0,050 | =>3000 2200 10
BPJI (M3T®d) 1.9 630 5,0 0,08 - 0,050 | =3000 2300 10
Hopmax-HR (CIITA) 15 560 5.5 0,04 1,0 0,040 3000 2000 6
Ho;z;m—MR (Anr- 1.5 500; 530 4.5 0,04 1,6 0,060 2000 * - 8
s
Carypa (fAumonus) 1,4 500; 530 5.8 0,04 (l)g 0,040 2000 * - 55
a-T'esepr 8E56 1,3 520 5,0 0,06 0,050 3000 * - 9

Arda «Murpomacky 1.1 475; 520 5,0 0.04 1.0 0,054 | =>3000 1700 8
Arda-Tepepr 10E56 50 470; 520 6,0 0,05 5 0,085 3000 8
Arda-T'esepr 10E70 60 640 a5 0,10 - 0,085 3000 500 10-11
OPBO- LO-2 1,2 490; 530 4,3 0,04 1.3 0,060 2000 *
* Io paHHBIM (UDMEL .

OpumevaHHUe Ay ¢ — MAKCHMYM  CIOEKTDAJbHON  wYBCTBureanHocTH, d — cpefiEmit AMaMeTp sepeH, R — paspemanman
coCo0HOCTh, h — TOJMUHA SMYJILCHOHHOIO CIOMA.
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u nosiepragcsa obpaGorke (mposiBienmio, (PUKCHPOBAHMIO u
or0emmsanuio). Jlis yerpanenns ycaakn sMyIbCHOHHOTO CIOS
W JIOCTHAeHNs CTabIIbHBIX Pe3YJLTaToOR IOJYYaeMble TOJ0-
rpavmel oOpaGareiBasnuchk B Tedenne 164 B ramuepoie, sakpui-
BAJNCH CTERIOM €O CTOPOHHI CIOA W repMeTHsupoBainch. 1lpn
arom g gacrorst 400 nun/mm pamdpaxunonnas sdderrun-
nocrb cocrasmia 45%. Yerpamenne cammenns audpaxnmon-
Hoit ahexTuBHOCTH 0TOENEHHBIX IOJOrpaMM OpPH XpPaHEHHH
MOMKeT OLITL JIOCTHPHYTO HEIOJHBIM BRIMbIBaHEEM oT0esmBa-
OIEX KOMIOHEHTOB IPH IPOMBIBKE, HO IIPH HTOM yBeIHIHBA-
eTcsl paccesiue CBeTa BO BPeMS BOCCTAHOBIEHHS TOJOTPAMM.
Nwmetorcs cefienna [90] o seimycke moBoii (orommenkm c
HPOTHBOOPEONBHBIM CI0eM JUIA roXorpaUpoBaHHA ¢ TeJMil-
HEOHOBEIM M KDPHITOHOBBIM JIa3epPaMu.

Hepasmo paspaborammsre [91, 92] dorommacruaxn BPM
XapaKTepusyoTCcsa CPefHAM AHAMETPOM SMYJILCHOHHBIX 3epeH,
pasHBEIM 25 HM, m paspemainmeil cmocofuocTei0 Gomee 5000
JuH/MM, a ycosepirencrBopanusle doromracruakn BPJI —
CpPeHEM IIaMeTPOM 3epeH 45 HM 1 paspermaiomei crmocobHO-
crpio Gomee 3000 mua/mMm. Ha atax doromracTnEKax momxyde-
uul (hasoBEle OTpazKaTENbHEIE IOJOTPAMMEl ¢ Ju(PAKIHOHHOM
aperTusHOCTEIO, paBHOi coorBercTBerHO 10 m 3% mpm or-
GeJMBAHNE PACTBOPOM, COAGPRAIINM OPOMHYIO MeJb.

Ony6aukosaHEl AagHEle 0 paspaborke romorpadmuecKux
doromnacTurok i uudpaxpacHoil o0NaCTH CcHEKTpa JUIA
mamn Boan 840, 865 m 910 mm [93, 94] m 1060 am [95] ¢ pas-
pemaromieii cmocobmocteio Gomee 1000—2000 mmm/mm. Dup-
moit andopx [96] semycrawoTes dorommactaukm co CBeTOUyB-
crsurensHocTho 500 apr/em® m paspemaniiei crnocoGHOCTHIO
3000 mmm/My s roxorpadMpPOBAHESA € TeNHII-HEOHOBBIM JIa3e-
pom. Mmewores ceeperua [97—99] o cpaBumrexsnoii roxorpa-
(preckoii XapakTepHCTHKe PasAMYHBIX (POTOMATEPHANOB, OII-
THUMH3AINE UX CBOUWCTB I BaOMCH BHICOKOKAYECTBEHHbLIX
roxorpamm [100, 101] m npaMeneREN JaA 9TOTO METOIOB ILIA-
HupoBaumsi srcmepumenta [102], mpmuem XxapaxrepHCTHRE
PA3JIMYHKIX MATEPHAJNOB B PASHEIX PaboTax pacxXofATea MEMRILY
co0oii, 410 MO;KeT 00BACHATHCH PASHBEIMH METOIAMII B KpHTe-
pusaym onenrn, Ormeuaercsn [103, 104] Beicokoe KauecTnO pe-
THCTPAI(ii  TPeXMEPHBIX rolorpaMM Ha (OTOITACTHHKAX
JION-2.

ITposopaTes paGoThl MO M3YYEHHH YCIOBHI BOCIPOH3-
BeJleHUA IBeTa B NBeTHOI romorpagmm [3, 105—107],
yEaasmaone Ha GOTBIIYI0 CH0I0CTL pelleHns NuTepecyio-
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| X TEOPeTHYECKHX BONPOCOB M HEACHOCTh PAAA MCXOJHBIX
. npeanochiok. OmyGaHKOBaHE! HHTEPECHBIC JAHMLIC 0 MOXyYe-

 Hua KpynHOQOPMATHEIX TOJI0rpaMyM Ha (OTOMIeHKAX, KOTOPhIe
B0 m3bemanme KopoOienms mpu roxorpadEpoOBaHNE HAKATEHI-
BAKOTCH HA TOACTOE 3epKanbuoe crerno [108] mmm sammmaroTes
MEXy JABYMS IOJXDPOBAHHLIMEI ONTHYECKUMHI CTEKJIAMI
roamroit 16 my [109]. Uarepecasr pammsie [110] o mexanna-
me o6pasopanms GeCINTMeHTHO OKPACKH KPHUIBEB HOKOTOPHIX
6a60ueK I BOBMOKHOCTH JPYIHEX rONOTPAMMOINIONOOHEIX 00BexK-
TOB B JRUBOII mpHpofe.

3acay;RUBAIOT BHAMAHAA HEJABHO OMyOIAROBAHHBIC JaH-
HEIe 0 IOIYYeHHH TOJOrPAMM C BBICOKOIT JH(PaRIHOHHOI
adpderrnsrocTsio [111], romorpaduposanun Gonpmmx 06 HeK-
o [112] m mexoropsle HOBhIe romorpadEUecKme MaTEPHATE]
F4131].

Hecmorps Ha HaJInYAe HEKOTOPHIX TPOTHBOPEYHUBEIX AHHBIX
pasHBIX ABTOPOB IPH OIeHKe rodorpadmuecknx xapakrepu-
CTHK | KadecTBa TOJOTPaMM, MOXYIaeMEIX HA PA3IHUHBIX BHI-
cokopaspemaomux goToMaTepHasax, MOKHO BCE JKe CeJaTh
BBIBOJI 0 HeoDXONMMOCTH IIPebABIeHHA cymiecTRenno Gomee
sKeCTRAX TpeGoBammit K (oroMaTepmamaM, MCHOIBIYEMBIM B
n3006pasuTeNbHON TeXHURE JUIA IMOJYYCHHA OTPAFKATENHHEIX
TOJOTPaMM BO BCTpeYnsx myukax. IIpm momygemnnn mpomycka-
IOIAX TONOTPAMM MOIYT YCIENIHO IPAMEHATLCH MEHEe BHICO-
KOHCIepcHble I MeHee BHICOKOpaspemamnime (oromMaTepma-
a1 ¢ Gollee BHLICOKEM YpPOBHEM CBETOUYBCTBUTENLHOCTH, PN
ATOM I YAy4YNIeHWA KadecTBa romorpamm (yMeHBITeHHs
opeonoofpasoBaHus) IerecoobpasHo OPHMEHATH IPOTHBOOpE-
OMIBHYI0 3amuTy. Bricokopaspemamomme oroMaTeprasl I
MOJYYSHHA OTPAKRATENBHEIX TOAOTPAMM HA BCTPETHEIX MyIKax
JOIREEL OBITH 0C000MEIKO3ePHACTEIME «IIPO3PAYHEIMAY, YTO-
OBl IPAKTHYECKN YCTPAHUTH PACCEAHNe CBETa IpH rojorpadm-
poBamun. J[AA moNyYeHWs BBHICOKOKAYECTBEHHBIX I[BETHEIX
rogorpaMyv  OTOMATEPHANEI JOGKALI MMETH DPA3PeNIaom|yio
criocofroCTh, mpessimatontyio 10 000 anu/mm. Takuvn xapaxk-
TePHCTHRAMHA ITOKa 00Ia{aloT JUIsL 0TeYecTBeHHEe 0c000Mel-
KROBEPHHCTEIE «Impospadrsiey (oromarepmansr 119 uw JIOU-2.
KpuBeie coeKTpambHOIT CBETOTYBCTBATENLHOCTH IHTACTHNOK
JION-2 mpmueepens: ma pue. 2.10.

Hexanast me oTMETHTDL, UTO CBA3H BA3YAILIOTO BOCIIPHATHS
Kagecrsa roxorpaduaecroro mzobpaskenna ¢ ero roxorpadguae-
CKUMH XapaKTepHCTHKAMM IOKa MCCIeoBAlia HEJ0CTATOYHO.
Momnao, mHanpuMep. YRa3aTh, 9T0 MHOTME BEICOKOPAZPLITAIO-
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Pme. 2.10. Kpussle chmeKTpaJbmoil CBeTOYYBCTBUTEILHOCTH ocoboMmern-
KO3epHHCTHIX rodorpadmaecknx gorommacrumor JIOM-2 [62]

1 — ceHcHGRIMBANMA MJIA rejufi-HeoHOBOro Jasepa, 2 — pyGHHOBOrO Jjaaepa;
3 — aproHOBOTO Jasepa

mue (oroMaTepHa Bl XapaKTePH3YIOTCH OTHOCHTEILHO MAJo
OTIHYAIOIAMHACH MeRAY coboit gudparmuorasiMu dghderTns-
HOCTAMH, 0JIHAKO BHAYAJTBHO UX KATECTBO 3aMETHO Pa3imyaer-
ca, 175 BRIACHENNs UPHYHH TAKOTO PACXOKICHUA B Pasimd-
HOHl OIEHKe MOJIyYaeMbIX Pe3YIALTATOB HeoOXOIMMO IPOBEe-
HAE DaabHeinmx 6ojiee JIeTANBHLIX MCCILIOBAHUNT HWHTEPeCy-
fomux BompocoB. llpencrasnsiercs rtawie uenecoofpasHbBIM
COTTOCTABATL MEKAY coGOll pasimyubie METOAB CHHTe3a 0c060-
MEeJIKO3epHUCTLHIX BEICOKOpaspemmaonmy amyasenit [114—167]
¢ ux pusuro-xummgeckumu, gorTorpaduaecknmm u roxorpadu-
JeCKHMI XapaKTepHuCTHRAMI, 9T0, 0JlHAKO, He BXOJNT B 3a/1a1y
HacTOAIEN paboTsl.



(NI A

Iaasa 3

OBPABOTEHA
BBICOROPA3PEITATONINX
®OTOMATEPHAJIOB
JUIA TOJIOTPAOHHA

3.1. O6man xapaxTepucTura

OcoGennoctn opmuposaHms roxorpaduIecKnx mnaobdpa-
seHuit B Buje AUQPAKIHOHHLIX PENIeTOK PAasHOIl mpoCcTpaH-
CTBEHHOII 9YACTOTHl, PpACHOJATAIONINXCH BO BCe  TOmIIe
AMYJBCHOHHOTO CJIOA, 00YCIOBIMBAIT HCHOJbL30BAHNE B TOJO-
rpadun He TOJNBKO 0COGOMEIKO3ePHUCTHIX BBICOKOPA3PeHIalo-
mux (oroMaTepuanoB, HO H pA3NHIHBIX CHENHQHTIECKIX
mpomeccoB HX 00pafoTKH, CYIIECTBEHHO OTIHYAIOIIHXCA OT
00bI9HO mpEMeHAeMoil oOpaborku xuHo(oToMarepuanos. [Ipm
aToM obpaboTka hoToMaTePHATIOB UBMEHACTCA IPH HOXYICHUH
Ha HHUX O6BLIYHBIX aMIVIHTYAHBIX Win gasobix (oT6emeHHBIX)
rOJIOTPaMM, 8 TAKJKE TP PETHCTPAIMH B CBETOTYBCTBHTEIBHOM
CI0€ MPONYCKAIIUX HIH OTPAKATENBHBIX TOJOTPAMM.

Pasnmunasn meobbrasan u cneruguueckas odpaborka do-
TOMATEPHAJOB INPH IOJYYEHHH PASHEIX BH/OB TOJOTPAMM
OOBLACHALTCS TeM, UTO NPH HTOM MOFKET CYINEeCTBEHHO IOBbI-
marsead uX dQ@eKTuRHAS CBETOUYBCTBHTEILHOCTE, AHPpPAK-
nuorHas d(derTusHOCTE U IpyrHe XapakTepucTHrH. Moer
TaK/Ke YMEeHBIIATHCA yecajKa dMYIbCHOHHOIC CJIOA mOcie 06-
paboTKH, 9TO HMEeT BajKHOE IPAKTHYECKOe 3HAYEHHE, IIOCKOIb-
Ky OHa BHOCHT HCKAajKeHHA B IBET BOCCTAHABIMBAEMOTO I0OJIO-
rpaduveckoro nzobpaskenns.

3a mocJegHEe TOABI Pa3BHTHA Tojorpadum OBIIH poBee-
HBl MHTEPECHBIE HCCHeJOBAaHNS H pasdpaboTKa pas3IUIHBIX
npoiteccoB 06paboTKE BHCOKOpa3pemalomux rojxorpadudges
CKHX ()OTOMATEPHANOB, OPH 3TOM HAKOOUICA W JOCTATOYHBIH
OOBIT B HX IMpakTudeckoM mpumeHennn. OKaszanoch MOJE3HBIM
MCIIONh30BATh UMeInuecs JjaHHble o0 obpalorke «Deasep-
HUCTHIX» (DOoTOMaTepHalioB B JHNIMAHOBCKOM cnocode IBet-
Hoit maTepdepenunonnoii gororpadun [8, 9], koropsii, Kax
yiKe 0TMeYalioch, MOKET CIUTATRCA HPo0GpPasoM COBPEMEHHOM
roxorpadgum,
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TaGanma 3.1

Pagunie Bujibl 00padoTRI BhIcOKOpaspemaionux (oToMaTepuanos
A roxorpadHu B TOTOBHIX TOJOTPAMM

Buy oGpaGoTrn

Haaspavuenue M cojiep:anne

[pepsapaTenbuana oGpaGor-
ka (mepep roaorpadmposa-
HHEM)

Oberanan n cuenudmraeckas
ofpaboTka SKCIOHAPOBaH-
HBIX (hoTOMaTePHATIOR

OGpaloTka roTOBLIX T0J0-
TpaMm

'zl.[JJ,O[JH\'HB&l!IHL‘ Ma'repnana B aTMo-
ciepe ¢ HOPMATLHOM BIAMKHOCTHIO

JlommomHHTeABHAS ceHcHOnIAzaua
(rumepceHcHONAH3ANAA H ApP. OAAA I0-
BBIMI@HHA CBETOMYBCTBHTOIBHOCTH)

Paamaunsanne u safybamBanne
OMYJILCHOIIOTO CI0A

IlposiBaenme CKPLITOrO rojorpadme-
CcROTO waolparesns

Onrcupoparne  (crabwimumsamua) w
MPOMBIBKA IPOABIeHHOTO naoﬁpame—
HHA

Yayumienie rogorpaduyeckux xapax-
TepucTHR oOpafoTanHor0 MaTepHana
(yMeHbIIeHHe YCAJKH 3MYJILCHOHHOTO
€J104, yJayumenge PABHOMEPHOCTH €ro
CyIMIKH)

Ioayuenue ¢hazoBeix  (oT0eeHHBIX)
rOJIOTPaMM

Vaanenue seprajbHOr0 ciI0s, IMEPeH0C
OMYIBCHOTMHOTO CIOA

Vayunienme  romorpadEuecKHEX — n
OKCILTYATATMONAKIX  XapakTepPHCTHK
TOJIOTPAMM

Wenpapnenne morpemuocTeli B 9KCIO-
BHIMI OpR romorpaupoBanmm m He-
nosajior mpm o6paGoTKe ITyTeM INpH-
MEHeHTST TPOTeccOB YCHIRHNASM, ocjal-
JeHUA W TOHAPOBAHMUSA X

Jlns mocTIZREHHs BBICOKOTO KauecTsa rojorpadmaeckoro
uH3o0paskeHnsA BaJKHOE 3HAYCHHE MMEET HpelBapuTespias 00-
paborka roxorpaduuecknx goroMaTepmaNoB IEpe]; HKCHONI-
POBaHHeM, 3aKNIOUAIOMAACA B BRIIeP:KEBaANI (PoToMaTepua-
JOB HIPH HOPMAJBLHLIX THIPOMETPHYECKUX DPE/KAMAX W BO3-
MORHOM NOBHINeHHH WX CBeTOTYBCTBHTENHHOCTH myTeM TH-
nepeencHOmAN3aNE Wiy nporpesa. Boabinoe 3aHaueHme mmeer
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Takme 00paboTKA TOTOBLIX TOJMOTPAMM € [ENLI0 YIyUYMIeHmns
X KAYecTRA W NPHJAHESA UM JOMOJHATEILHBIX CBOICTE.

Ha ocnopamum BMEOMAXCA JaNHLIX pasamdHbie Iponec-
cpl 00paboTKn (hoTOMATePHANOB JUIA Togorpaduil MOIKHO 101~
pasfieanTh Ha TPE BUJA, 00mM[ad XapaKTepHCTHKA KOTOPHIX
npuBojpures B tada. 3.1

3.2. llpexpapurensnan obpadorka oromarepuanon

B otnuume or ofwsmmoit gororpadum B romorpadmm K
COCTOAHHIO HSMYJBCHOHHOIO ciiod (ero rTojmuee, a cljejoBa-
TeIbHO, H COJAEPRAHMI0 BJArH) BO Bpems rosorpaduposamms
u mocie 00paboOTKE OMMRHLL IPeABABIATHCA FKECTRUE Tpeho-
BanmAa. B KavecTBe HpUMepa JOCTATOYHO YKA3aTh, 4T0 B
ciIydae roxorpa@MpoBaHHsA BO BCTPEUHBIX NYYKAX NPH 0OBIY-
HOH TOJNI[AHE dMYJILCHOHHOTO CJOs, paBHOil 10 MEM, yMeHbB-
menue ee mmocae obpaborkn ma 10% (. e. mo 9 MEM) cmemaer
I[BET 3APErHCTPHPOBAHEON0 OPAHEBOIO u300payReHusA B 3ee-
HEIL 1, Haoﬁopor, npn yseamsennn Ha 10% (r.e. 11 MrM) —
B KpacHulil mper, M8 9THX JaHHBIX cemyer, 9T0 HyTeM HaMele-
HHS TOMIOUHEL AMYJbCHOHHOTO CJIOS 0 rodorpaduposanns u
mocie 006paloTKA TOJMOTPAMM MOJKHO COOTBETCTBEHHO M3Me-
HATH IBET IOJIY4YAeMOro romorpaudeckn m3oOpaskenus, 9To
Hemonbayerea mpakTmdeckn (myrem obpaborku meoGpaboram-
HOro u obpadoraEHoro goroMaTepuaya B pacrTBOpax pasimd-
HBIX WrAcTHHUOEPYIOIMX H IHIPOCKOINYECKIX BEIECTB).
HeTpymuo Bujerh, 4To ecad jio rojorpadmpoBanusa I iocie
obpaborkn doroMarepraia MPOMCXOJUT BHATNTCILHOE HAME-
HEHHE ero TOJIIUHBL, TO TPH BOCCTAHOBICHNH TOIOTPAMM
usobpaskenne MOKET BOOOMIe HCIe3HYTh.

W3 msmoskemHoro BEIME cJaefyer HeoOX0ANMOCTh BEIJED-
sEUBaHU (POTOMATEPHANOB Tepej TogorpaEpoBaAHHeM I BO
BpeMsa rorxorpadEpPoBaHEA B arMocepe ¢ HOPMAJIBHO Temme-
paTypoil M BIAKHOCTHIO, 9TO, OJAHAKO, IIOKA HA NpPAKTHKe
yauTeiBaeTca mepocratodno. Heobxogmmo rariKe yeTpanarhb
VCAJRY HMYILCHOHHOTO CH0s mocke oOpaloTki U paceMaTpH-
BAThL TOJNOTPAMMBL IPH HOPMATBHON BJIAIKHOCTH aTMocdepsr
WM TOKPHIBATEL DMYJBCHOMHBIN CIOI TOJOrPaMM MPO3PATHBIM
JAKOM.

B cBasm ¢ pe0ombmoil CBeTOTYBCTBHTEALHOCTHIO BBICOKO-
paspemaiomux (oroMaTepHaNoB sl Toxorpadum, o6yciaos-
JIMBAEMOIl WX BBICOKOI JHCHEPCHOHHONW XapaKTepHCTHKOM,
B mpakruke rogorpaduu, ocofeHHO HPH TOXOTpadUpOBAHIH
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Yo Pue. 3.1. Kpussie pacmpefesenus
70k IMYJLCHOHHEIX 3epeH (mo JnaMer-
2 py d) mexopmoii ocofoMenkosep-
s HucToll aMyabcun (I) m mocme ee
K 7 obpaborkn B 2%-mom TIA B Tewe-
. Hie 1 Mun (2) u B Tevenme 10 Mun
20+ € (3) [169]
X
0+ 5 o\ X
x
VA L 1 T Wiy
20 449
4, M

BO BCTPEUHBIX IIyYKax, ONPUMEHSETCS HX THIepceHcHOmIn3a-
mua mepej rojorpaguponanneM, o0bYHO B pacTBOpax TpH-
sragomamuba (TOA). IlepBomauanbpHble ONACEHHA OTHOCH-
TeanLHo Toro, 4to npu obpaborke B TOA Moer yXyaImaThCs
KavecTBO MOJYYaeMbIX TOJOrPaMM, OKABAIHChH HeoBOCHOBAH-
meiMu. Banun n Hasaposa [168] nokasamu, aro npu o6pabor-
ke 8 TOA crTaso BO3MOMRHBIM BaUHCEIBATH TOJOIPAMMEI BO
BCTPeYHBIX Oyukax ma (Qorommacruurax Murpar-BP.
O6psacHATEE BTO MOZRET pacTBOpAMNM geiicteimeM TIA Ha
OMYJILCHOHHEIC 3€PHA, 9TO CIEAYeT U3 Pe3yIbTATOB MCCIE0-
pamna Camoitnmosuy m Patopoit [169], mokasasmux, gro
mocie  10-mmmyTHOIT  ob6paforkm  0COGOMETKO3EPHUCTOM
amysbcrm B 2%-HoMm pactsope TDA cpepmmit auamerp 3epen
B Heil ymensmaeres ¢ 25 ao 15 am (pue. 3.1).

Ilo pamnsiM pasmsix asropos [34, 49, 52, 72], ramepcen-
cubnanaania BeICOKOpaspemammux (HoTroMaTepHaIoB Impo-
BouTCA B pactBopax THOA pasHoil KOHIEHTPATUE — NPHMEPHO
or 0,1—0,2 o 2%. Crenmens rmnepceHcHOMIN3ANNN 3aBHCHT
Kak or wommenTpammm TOA, Tak u or HemoabayeMeix ¢oro-
MaTepuayioB (CTemeHH HX XUMOUECKOil CceHCUOHIM3arum) I
H3MEHACTCA OT HECKONBKHX MECATROB HPONEHTOB [0 IpPH-
MepHO opmoro mopaaka. CmerouyecrBUTENBEHOCTH (oTOILIA-
crugok Arda-T'esepr S8E70 u 10E70 mocme rumepcemcutm-
munszanun B TOA Bospacraer B 1,5—2 pasa [72], «nmpospaarsixy
doronnacrurok  I19-1-633 — ma mopamox [52]. Ilocme
runepcencnbnamzanmn B TAA  doronracTHHRN BEICYIINBA-
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Puc. 3.2. CpapHHTeIBHEIR 7
XapaKkTepHCTHYeCKHe KpH-
Bble  BBICOKODA3peman-
mux QorommactuEOK Ar-
da-T'epepr 8ET0 nmpu ux
ranepcegcabnamsanmn B 2
pasHeIX pacTBopax [72]

g

I0TCA W 3aTeM Mepej TojorpadupoBaHmeM BhIIEP;KRIBAIOTCH
OpH HOPMalXBHBIX rHrpoMerpmuecknx yeaosmuax, ITocime obpa-
00TKH MOJy4YeHHBIC TOMOIPAMMBL 00BIMHO 00pabaTeIBAIOTCH
B 1—2%-mom pacrsope TOA jum yerpaneHus yeajkn
AOMYJIBCHOHHOTO CIOA.

I'mnepcencuGuinsanua  BEICOKOpaspemaionux  goroma-
TePHAJOB MOKET MPOBOMUTHCA HE TOIBLKO B pactBope TIA,
HO M B pacTBOpax JApyrux Bemects. [lo cTapbiM gaHHBIM
[8, 9], cBerouyseTBUTENbHOCTE «Ge33ePHUCTHIX) JUIIIMAHOB-
ckuX (OTOMIACTHHOK 3HAYHTENHHO MOBBIINATACH IOCHE HX
obpaboren B crabom 0,5%-mom pacrBope cyanura HaTpHA
u B caaboM KHMCIOM BOJHOM IUIH CHUPTOBOM PACTBOPE a30THO-
Kucjoro cepedpa (asormoxmeraoe cepefpo — 0,5 1, yrcycHas
kueaora — 0,5 sur, soga win stuaosstt cuupr — 100 ).

Hua  runepcemcubmnuaanun  orommacrunok  Arda-Te-
pepr 8E70 u 10E70 Bupepman [72] mccaemoman npuMemne-
nue pacrsopa TIA (0,7—1%), ammuaka, aMMuagRa ¢ XJ0pH-
cThiM cepebpom m cmaumsatens. HanmGoanmee mossimenne
AKCHO3UIUOHHOTO HHgeKca (B 3—4 pasza) GbLI0 MOJYYEHO JIA
doromnacruaor 8E70 mpu ux rmmepceHcHOMAM3AIHE B pac-
TBOpE aMMHaKa ¢ XJopucreim cepebpom (pme. 3.2), a mus
miactaaok 10E70 — B pacrsope ammuara. B aroit sxe pabore
OPHBOJIATCA HEKOTOpHIE JAHHBIE 0 NPEMEHeHNH JaTeHcHpIRa-
nEy  (PoTOMNACTIHHOK JJs  IOBBIIEHHA CBETOUYBCTBUTEIIB-
HOCTH,
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BpaunTeabH0e MOBBIMIEHAC HKCIOZHITHOHHOTO WHJEKCA
doromnacTHIOK 10E70 nabmojaeres npn uX SKCOOHHPOBAHHN
BO BpeMA HAXOJKJEHHA B IIPOABIAIONIEM pacTBOpe, YTO HPH-
MeHSeTCs NP yeKopeHHoit obpaGorke B romorpadmdeckoi
. maTepdepoMeTpi.

Bopun, I'agyposa u Kuceaesa [170] mcexeporamn nossi-
IeHHe CBETOYYBCTBHTENLHOCTH  ToJOrpadiueckoil  IIenKn
@IIT-B  mpu  rumepcencuOuinaammin 0 JaTeHCHURATANT
nyTeM ee 00paGOTEM B BOJE COOTBETCTBEHHO JI0 M IIOCHE
arcmonmposanud. [loayuenipie pPeayabTaThl HE MOKA3AJIH
cymecTpennoro apderra, uro Moker OOBACHATHCA JOCTATOYU-
HOIl XUMAYECKO CeHcnOMIn3anneil HCXOMHON HMYILCHH IIPH
nojupe muaenky. Bmecre ¢ Tem mammsii cmoco6 (o6paborka
B BOJE) MOMET AaTh Aocrarounnii dddert mpun npHEMeHeHAN
ero st apyrux goromarepuamnos.

PsiGona m Camoitnosua [171] yxaseipaior, 9o npm romep-
ceHCcHOmIM3aNUE  0COGOMETROBEPHACTHIX  (POTOMATEPHAIOB
¢ R = 2500 anu/Mm B pacreopax moHoB cepefpa, Tnocyiandara
I cojleif 30JI0TA UX CBOTOTYBCTBHTENHLHOCTL MHMOBHIIIATACH B
100—150 pas.

Hepgocrarkom mpornecca runepceHcnOMIN3aNHN ABIACTCA
INI0OXAsL COXPAHASMOCTh THIepeencndmImanpoBanusix ¢oro-
MAaTepualioB, KOTOpas i PAsHBIX (DOTOMATepHATOB OOBIYHO
HAMEHACTCH OT HEeCKONBKHX gameit (M jame OT HECKOMLKMX
TACOB) 710 HECKOILKUX Hejesb. ITuTepecubie JagHbIE 0 IPOIEc-
ce THIepPCencHOINTH3AIE IPUBOJATCA B TYOIMKAINAX, TTOCHS-
IeHHEIX €10 MPHMEHEHIT) ¢ Melb0 IMOBBINeHHA CBETOTYBCT-
BUTEILTOCTH (JOTOMATEPHANOB B AMEPHON (H3AKEe M acTPOHO-
M,

B mocnenmmee BpeMs uiA TOBBIIEHAS CBETOYYBCTBHTENh-
HocTH Tonorpadmaeckux (POTOMATEPHANOB HAYMHAIOT IIPIME-
HATH WX TPOTPEeB, YTO MCIOMB30BANOCH W PAHEC PasHBIMII
asropamn [172—174] co suaunteasasim adpextom (mo mo-
pAKa) Lo OTHOMIEHWI K o0BITHEIM (oToMaTepmasam.

flpocmancras, Aunpeesa u Cyxamos [175, 176] B peayas-
rare meexenosanns nporpesa (mpm 40—100° C) seicoropas-
pemaiomux goromractuaork IBP-JIMKN = - JION-2-633
IOKABAIMN, YTO ONTHMAIBHOC NOBGINEHHE HX CBETOUYBCTBH-
TexsHocTH (NPAMEPHO Ha MOPAKOK) JIOCTHTACTCSA NPH TeMIe-
parype nporpesa 70° C » rewenme 30— 40 u, mpraem jocrurae-
ML YPOBEHL CBETOYYBCTBATENEHOCTH SBIACTCSH MPARTHICCKN
TARNWM ke, uT0 11 npn ranepeercadmrmzannn 8 TOA (pme. 3.3),
¢ ofmHAROBOI pudparnmonnoi sdHeRTHBHOCTLIO TOIOrPaMM,
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Puc. 3. 3. CpasuuTenLIRE i et
. KpHBBIC ULOBBIIEHHA CBETO- e o~
e ’ /s 1
. YYBCTBHTEJABHOCTH  BHICOKO- e
- paspemajommux QoromaacTn- V.A?lf/ 07/’
~ mox JIOU-2-63 m DBP-JINKU 1 >’ /
mpE mx mporpese mpu 70°C < | £
(mynxTEp) m runepcercubn- ol F, b/
~ msanpun B TOA (cnnommeie 7 d // a5
- gpussie) [176] R s 4
b Z, 1
t: L 1 L i ﬂ',

W20 A 40 £

| IOJy9aeMBIX BO BCTpPeYHBIX myukax. OcofemHocTsIo 1mporpesa
- ABJIAETCA TO, 9T0 IpH IpPOTpeBe CHeKTp AnpaxnuoHHOK 3(-
- (PERTUBHOCTH CABHHYT HE B KOPOTKOBOIHOBYIO, & B JNIHHHOBOJ-

HOBY®W obnacth. OfmsicHseTess 9TO TeM, UTO LpPH Hporpese
TOJNIIMEHA AMYJILCHOHHOTO CIOS YMEHBINAGTCH BCJIGJICTBHE
YMEHBIIOHWS ero BIAJKHOCTI, a IPH IOCHeAyiomeil odbpadorke
BOCCTAHABIMBACTCA [0 CBOEH HexopHoil pemxmamusl, [lammoe
ABJICHME YCTPAHACTCH OPH IpefBAPUTENHHOM BHIIED/RIBAHII
nporpersx GOTomIaCTHHOR B arMocepe ¢ HOPMAILHOM BIaK-
HOCTHIO, DBakmo, uTo B OMIM4He OT TIHMepceHcHOMIn3aniun
(pue. 3. 4, a) coxpamaemocTh (OTOMAACTHHOK HOCIE TIPOTPEBA
octaerca o0sgHOM (roj, a sugumo, m Goxee; puc. 3.4, 6).
B uccaemosanuu Ycamosa u Hocoborosoit [177] npusogaresn
HHTEPECHBIe [AHHBIE, IIOKAZLIBAIOIINE, YTO HPH yBEIHIeHNN
HPOJOIURATENbHOCTH — nporpesa  Qoromnactusor  JIOU-2
APOMCXOMUT BO3PACTAHIIE YPOBHS BYANH, L0 IPI 3TOM MAKCH-
MyM gudpasnuoHHoil 3QEHEeKTHBHOCTH 0TPasRaTeILHLIX TOI0-
rPaMM CMENAETeHA B CTOPOHY MEHBIMHX DKCIO3IIIMIL,

PaccmoTpennoe NOBHIIEHHE CBETOYYBCTBHTCILHOCTH Bbl-
coRopaspemaiomux QOTOImIACTHHOK OpPH HX HPOrpeBe Mo-
Aer 00BACHATHCA NPOTERAHNEM TEPMIYECKOT0 CO3pPeBaHUA
OMYJILCHOHHBIX CIIOEB, KOTOpOe, KAk MORHO IIOXAraTh, sBIS-
erca 9QHEeKTHBHEIM, Kak M- IpU IEOEPCeHCHOMIH3ANME, A
Tex (poroMaTepHANOB, IPH TOJINBE KOTOPHIX MCXOJHBIE HMYIh-
CHH TOJIBEPTaJACh HeJOCTATOTHON XTMITIecKod cencninansa-
mun. Heanss, ofako, He OTMETHTH CJIOKHOCTH HPHEMEHEHIS
HpOIeccoB rumepceHcnOmIu3anyum U Hporpera M HaJO Ioja-
raTh, 4T0 B Xojie Jajbieiiimero passuTHA roxorpadum OyayT
paspaboranbl (HOTOMATCPHATBI JOCTATOYHON CBETOUYBCTBI-
TeAbHOCTN (83 HPIMEHEHIs STHX MPONeccoB.
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4 & Zoym - 4 & IZmes
LpoK ZpaweHur

Pue. 3.4, CpapuuTtenbnble XapaKTePHCTHKH COXPAHAEMOCTH CBETOYYB-
CTBHTEJBLHOCTH Sp 2 W M3MeHeHHe YpoBHA Byaau Do 0T cpoka XpaHe-
HEA npu ramnepeencubuansanun (a) u nporpese (6) [177]

Jlapuonos, Jlykum m Mycradun [178] B pesyubrare
HCCAEIOBANNA CEHCHTOMETPHYECKHX XAPAKTEeDHCTHK DA3JIHd-
HBIX rosorpaduuecknx (GoTOMATEPHANOB MONYILIN JaHHbIE,
yKasblBaolue, 4To mpH IpeasapuTeabnoii obpadorke (mepes
AKCIOHUPOBAHNEM) HEKOTOPHIX (POTOMIACTHHOK HX CBETOUYB-
CTBHTEILHOCTL 3HAYMTENbHO Boadpactaer. B aroil e pabore
OPHBOJATCA WHTEPECHBIE JAHHLIE O PErpeccud CKPHITOTO
n300paskenns, OTKIOHEHAAX OT 3aKOHA B3ANMO3aMECTHMOCTH
U BIMAHUM YCJOBUIl SKCIOHHPOBAHHA PasanyHbIX (doTOMATE-
pHAOB Ha UX XapaKTePHCTHKI.

3.3. Odpadorka oromarepuaios
npu rojorpagupoBaHNN B CXOAAIIAXCA MyYRAX

@opMupoBanne TOHKOH uHHTEp{EPeHIHOHHOE CTPYKTYPHL
rororpadugeckoro maobpasKenusa BO BCeil TOJIIe CBETOYYBCT-
BHTEJILHBIX CJI0PB YKasbIBaeT Ha HeoOXOAHMOCTbL NPHMEHEHHA
npu  obpaborke TroJOTpPAaMM JIOHMOJHUTENLHBIX  OIepaIiii,
KpoMe uXx 00BbIYHOro mpossienus u ukcHposanusa. ITo moi-
TBeP/aeT M HAKOIVIEHHBIH ONBIT NPAKTHYECKOTO NpPHMEHEe-
mua roxorpadgun. K rakum obuum npm odpaborke roso-
IpaMM, HOJY4YAEMEIX B CXOJAIIHXCHA M BCTPEYHBEIX NYYKAX,
omepanuaM OTHOCATCA NpejBapHTeNbHOe pasMauusanue goro-
MaTepuana juis obecnedeHus ero Hojsee paBHOMEDPHOrO MPOAB-
nenus (uro mpumeHsercsi B o0buHOI (ororpadun), woropoe
MOJKET COBMEIATHCA ¢ ero 3ajybiuBanueM, ITOCHeAyIouan
(mocie mpossnenns n gurcnpopanus) obpaborka rosorpaMmm
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A ycTpaHeHHs HX ycajku, noaydenme orbermenmsix (dhaso-
BBIX) TOJOrpAMM ¢ TOBBIIIeHHON audparnmonHolt -
- exTuBHOCTRI, ofecneYeHHe pPABHOMEPHOU CYUIRH TIOTOBBIX
~ rojorpaMM m ppyrie. Bmecrte ¢ Tem ocuosHOi crajueir ofpa-
GOTKI BLICOKOPA3PEINAIONNX (POTOMATEPHANIOB IS TOJOTPa-
¢uu ocraercs Iponece MPOSABICHHA, TAR KAK OH OIpPeeaser
CTPYKTYPY M KaYecTBO IOJYUaeMoro n3o0pasRenns.

IlockonbpKky He Bce BriCOKOpaspeliawmiue goroMaTepuaisl
I rojorpauu ABIAKTCA CHILHO3ay0IeHEBIME, IeJaeco-
00pasHo MOABEPrHYTH X NpeABAPHTEALHOMY 3a/y0aHBAHUIO.
JT0 yBeIMYNBAET IIPOYHOCTH SMYJILCHOHHOrO CI0A IpH 00pa-
GOTKe, yMEHBLIIAET €ro ycajKky M MO3BOJAET MPOBOAUTH obpa-
60TKY HpH NOBBIIEHHBIX Temueparypax. Haubosee cmibmoe
AyOiaenne HMYJIbCHOHHOIO CIOS JOCTUTAETCA B I{EJ0THBIX
pactBopax dopmanmHa. MoryT Taxike IPUMEHATHCA AyOAIIHe
PACTBOPHL ¢ AJIOMOKAINEBEIME KBACIAMU I [PYTHe, MCIOIb-
ayemsie B o0branoit gororpadun [179].

Has  mpepsapurensHoro sagyGuusadus (HOTOIIACTHHOK
BP-JI peromenpyercs nx S-mumyrmas oOGpaboTka B cle-
myoueym pactsope [180]:

! @opmanun (409, -Hbrii) 5 M

I Cyanthar HaTpms (MOHOIrHjapar) 0 r
Yraerucasti marpmii Geapojubil 12 r

' Bpomucrerit kammit 04 r

! Boja pmermianmpoBannan nolx

Iocie pybmenus goromaTepuas npoMbiBaeTes H  BBRICYIIH-

BaETCA,

| HyGsmuit pactsop ¢ opmanunaoM H HATPOGEH3HMEIA30-
aom (Hopax SH-5) pexomenjyerca juis IpeaBapHTENbAOTO

nybaennsa 3apy0esREBIX BBHICOROPA3PEINAINIX (oTOMaTepHA-

0B A rogorpadgumn:

Mopmamnn (40%-mwrit) 5 Ma
HurpoGensnmugazon (0,2%-nsrit 100 ma
pacTeop)

CepHoOKUCIENT HATpHil GesBojHBIL 50 r
Coja GesBojiHas 10 r
Bopa mo 1 x

Bsmecto popmanmHa MOMKHO NPHMEHATH €r0 MOJIHMEpPHOE
mopoikoobpasHoe coefHenie napadopmaabaeri.

JIlast  sapybnmBaEms pasamYmbIX  BHICOROPa3pernaonux
doroMaTepHANIOB  MOKET ~ PEKOMEHJIOBATBHCA  CJE/YIOITHil
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RUCHBIT NYOANHI  pacTBOp € AMOMOKAJHEBBIMH KBacla-
mu [179]:

AmoMoRannesble KBacnsl (KpHCT.) 50 r
YreycHoRmCHnl HaTpmil (KpHCT.) 40 r
Yreyenan nmciora (80% -masn) 5 mn
Bopma b G A

Hapo mMers B BHAY, 9TO Hocke 3ajy0JuBamis CEHCHTO-
Merpudeckue Imorasaredn (oroMarepuasa MOrYT H3MEHATH-
¢, 0OBIYHO B CTOPOHY HEKOTOPOrO HOHMKEHHS HX CBETOTYB-
CTBUTEILHOCTH.

[Tpn oGsramoit ofpaborke (oroMarepHaloB JJIsA IoJOrpa-
(un, Kax u B gororpadum, BEAYAIE OHN IOJBEPTralOTCs MpPO-
ABICHMIO, 3aTeM, MHOCJHe HMPOMEKYTOUHOH upoMbiBKE (cro-
nackupanug), — uKcuposanmo (mam crafmimsammm) Ipo-
ABJCHHBIX M300paskenmit m mpoMbeieke. MoryT Tamike npume-
HATLCA PA3TWYHBIe TMpoIeccsl 00pameHHA H300payKeHHA H
pasubie Jpyrue cuocolbl NPOABIEHHA, 9TO HOKAa HE HaXOJIUT
pacnpocTpanenus B NpakTHRE roxorpagum.

C TOURE BPEHUA PABHOMEPHOCTH IPOSABICHHA I CO3MAHMUS
VCJOBHH BRIPABHUBAKINET0 TPOABICHISA BBITOLHO IPUMEHATH
JABYXpacTBopHOE HpoABIeHHe ¢ 00paboTKOl MaTepuaja BHA-
qajie B pacTBOPE IPOABIAKINEX BEIIECTB € CYJIBQUTOM,
a 3aTEM B PACTBOpPE IIEJIOTH WM TOTOBOTO mpossuTeds. [Tpe-
crapiseTes Takike ImexecoobpasaeiM (B ocodenmocTH IS
OTPaRATENLHBIX ToJorpamMM) mociae obpaborkun (oromare-
pHAJIa B OPOABASIONEM PacTBOPE HPHKATHIBATH K HMYJILCHOH-
HOMY CJI00 HHEPTHYIO ILIEHKY U OCTABIATH B TAKOM BHJE
(oromarepman jo sasepmenus ero npossienus. He memee
nenecoofpasEo JUIA  JIOCTH;KEHHS PABHOMEPHOCTH IPOSBIE-
HUlSl BO Beceil TONIE SMYILCHOHHOrO CJIOA TPHMEHATH ero
HPONUTHIBAHNE OPOABISIONEM  PAacTBOPOM Ha  XOIOAY,
a 3aTeM — IDpOABIeHHe TPH NOBHIIIEHAN TEMIepaTypsl 10
HOPMAaJLHOM, KaK9TO HCHOIAL3YETCH JUIA MPOABIEHHA TOJICTO-
caoitnelx sapepusix oromarepumanos. Hepasuo 6nmmm omyG-
mukosaBel papusie [181] o momywemumu momosMTENBHEIX pe-
synapTaros mpm  obpafoTKe TONOrpAMM B IpOIECce  MX
OJIHOBpPEMeHHOr0 nposapieHns u (uxcuponanus. Momuo mo-
Jararh, 9T0 HPH HCHOAL30BAHHM BMECTo (HKCHPOBAHUS
romorpaMM HX cTalIIM3amEl B KUCJHLIX PACTBOPAX THOMOYE-
BHHBI, POJAHHJOB M APYrHX OyAer AocTATAThCH He(oxLIIast
yeajka sMyIbLCHONHOTO CI0fA moclhe o0pafoTkm. 910 CBA3HI-
BaeTCs ¢ TeM, 9TO IPoIece cTadHmIm3anun O0BTHO COMPOBOIK-
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p;aeTcﬂ HOBBITIEHHON HAGYXaeMoCTEI0 SMYILCHOHHOTO CIIOA,
B CBABH C eM MOJRET He NPHMEHATHCA UPOMEIBRA. Ipencras-
| IAETCS, YT0 UMEION[UiiCs OTPOMHBIR ONBIT B TPAMEHCHHN Pas-
. JUYHBIX mpomeccos 00paboTKM OOBIYHEIX ImHmIJOTouaTepﬂa—
- goB B Gmmkaiimee BpeMa B TOH mam mHOE Mepe Oyjer
. HCNOJIL30BAaH U B Tojorpagnm.
! IIpu romorpadmposBanum B CXOAANHXCH TyIKAX U B
| KOHTPONBHBIX HCHBITAHAAX (PoTOMATEPHATOB JUIA TOIOTpPA-
¢ 00BYEO TPUMEHAITCA KOHTPACTHO paboTammide IIpo-
\ gsurean YII-2, J1-19 n OPBO-714. B mnocmeguee Bpems
onyGJIHROBaHm TaKike jamHbie 00 YCHeNTHOM IIPHMeHeHHH
75 TPOSBAGHHA TPONYCKAONAX TOIOrPAMM IPOARHTENeIr
peipapHABaiomero tuna: Merumon-¥, [1-76, JTH-20, I‘H‘
G-3p, Ilepuenrox m ap. Pemenrypa nammBIX nposBHTeNeit
- IPHBOJIUTCH B trabmr. 3.2 (pememrypa mpossmreneit Arga-
" Tesepr G-3p u MWasdopa-Tlepmenton mnora ne omy6im-
‘KOBaHa).

OreuecTBeHHBIe BHCOKOpaspemawmme (orToMaTepHab!
(BP, BPJI, I13-1, I19-2, JIOU-2, ®TM 1 ap.) npn KOHTPOIE-
HEIX WCHLITAHUAX 00BIYHO TPOABIAITCA B IPOABHTEIAX

. VII-2 wam J1-19 [53, 56, 57, 78], marepmaiast Hopar (rmn
649F, HR u pap.) — B npossurene JI-19 [2, 3, 57], Arda-
Tesepr (10E70, 8E70 u np.) — B mposasurensax J-19 m BH-
pasumBaomux npossurensx Merumon-Y u G-3p [2, 63],
marepuamst OPBO (LP-1, LO-2 mw pp.) —=s mnpoasuTene
OPBO-71 [55] u mp. Hpossurenrn YII-2 u JI-19 cxomust mo
pesyabTaTaM NPOABIEHUSA, HO B HEKOTOPHIX CIYYasX MPOSB-
aenne B nposemTene [I-19 xapaktepmayeTcs HeCKOIBKO
MEHBIINM YPOBHEM Byaln. BrIpaBHHBAOIHIT [POSBUTEND
IMeprenTos pexoMeHAyeTCH UIA TPOABICHHS HOBBIX TOJI0-
rpauuecknx goromarepmamor WMasdopn [183]. Ipomomsmn-
TEXLHOCThL NPOSBIEHMS NpPH  HOPMAJXLHOE TeMmepaType
(20° C) oObramo mamemsercs mpEmepHo ot 3—5 go 10—12
mun, [Tocme RKopoTKO#T TPOMBIBKE B IIPOTOYHON BOAE CIENYET
¢urcmpoBatme B 00BYHOM WIH KurcaoM OwpicTpopaboramniiem
mwrn ayosameMm (uKcajke B TeHeHHe HECKOJILKHNX MUHYT 1 3a-
TeM — OKoHuATeXbHas npoMeieRa. IlpoTusoopeonnubii cioi,
HMeoIHiics B HekoTopelx  doromarepmamax  (OPBO,
Masdgopn u Ap.), NpEMEHAEMBIX PN TroxorpadmpoBannuy B
CXOAAIMUXCA MydRaX, ofeciBednBaeTcs B Mpomecce nxX ofpa-
oreH. B HeroTopeIX caydasx mocie (DHKCHPOBAHMA M 1TPO-
. MBIBRH peROMeHJyeTcs JomommmTennHas obpaborka doro-
. Marepmana B CcJa0bIX pacTBOpax FKENe30CHHEPOHCTOrO
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Tabanmmoa 3.2

Penenrypa WpOABATENEi, MpAMEHACMAA B KOHTPOIBHEBIX HCIBITAHHAX
BHICOKOpaspemammx (oTOMATEPHAIOB H NPH NPOABJICHAR
OPOIYCKAINIAX roJI0rpaMM (B cXONAMIAXCA MydRax)

2 2
2| 8 i
KOMIIOHEHT, T VII-2 | O-19 & E S = e
2] B = T

Bl | x| BB §
Merox 5 2.2 Gredas 2| 5,00 —|2,5

Mernadennon - - o e = —|0,005

© (mm emmpon)

TuapoxXnHOH 6 8.8 i 5 —|0,125] —

0,1
CyneduT HaTpUA 40 100 | 40 (25 100 |100 |2,5 —
Oe3BogHBIH

ApafaacropOmHo- - - = = e s R
Bag KHUCJOTAa

Copa GesBojmasn 21 47 L ] e o | (e
Horam — — 5007 o= fFald o] AR =
Enxoe ramn - - = el L8 = AT

Bypa wpucranin- - - LS 2 S SaE S
gecKasn

BpommeTsii Rammit 4 5 3. 4 — | 0,5/ — |40
-HETpObEH3NME- - - ot AL ES il —l0,08 | =
[a30J
Boga, 1 (mo) | 1 Alnd —| 1 H 1

Ralusg ¢ THocynb(aTroM HATPHA WIH IBYXPOMOBOKHCIOTO
Ranms ¢ cepwoit wuesxoroit [5H, 57], uTo yryumaeT pesrocThb
Kpasi.

Hax u B ofpramoit ¢ororpadmnu, yeermdeHme UpoJIOTARHE-
TEILHOCTH NPOABIEHUS TOJOrPAMM II0SBOJAET 3HAUHTEIHLHO
MOBBICUTh CBETOMYBCTBHTEALHOCTL (loToMaTepuana. bujep-
Maun [72] morasad, 4To Ipm yBeJMYEHHN BPeMeHH HpPOsBIe-
HEg oT D jio 12 MuE TomorpaMUecKHil WHIEKC DKCIOSHIINH
dorounactnnor Arga-Tesepr 10E70 u 8E70 mossimaercs
coorpercreento B 1,7 m 2,6 pasa. Ma peayawraTtos meememopa-
aua Craceabko u O6pasnosa [79] caenyer, wro mpm yBemn-
HeHNH NPOJOURUTENLHOCTH TPOABICHHS NPH IRCIOHHPOBA-
aun goromnacturor Muxkpar-BP kak renuii-neoHoBEIM, TAK
1 AMIOYJIbCHBIM PYOUHOBHIM JTa3€PAMI HX CBETOYYBCTBUTEIh-
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HOCTH 3HaumMtTeabno yeexumumsaerca. Ilpm srom nudpaxmmon-
pas 2(PpPeKTHBHOCTH AOCTHTAET HEKOTOPOTO ONTHMAILHOTO
3HAYEHNA, TOCIe 9ero YMeHKIIAeTCH, A OTHOLIeHHEe MOJe3noro
| cmrHaja K OIyMy CYIIECTBEHHO YMEHBITAeTCsA NpH 3HAYM-
?? TeJLHOM TOBBIIeRHH ypoBuA myma (cv. pue. 2. 7).
Kupunno, Macaenkosa w ap. [184] mabmopamm mpu
naarexssoM (mo 1 @ mw Gomee) TpOABICHWH «IIPO3PAYHBIX Y
doromarepuamos I19-1-633 B npossurene VII-2 ssauurens-
HEIl POCT CBETOYYBCTBHTEJNBHOCTH IPH OTHOCHTEIEHO MAIOM
Byaneofpa3oBaini M HeOOBYHO (CKYYeHHOM» XapakTepe ce-
MeilcTBa Xapakrtepnermaecknx kpusbix (pme. 3.5). Tipmuem
OpH  YBeXWdEeHHH TPOJOJIKNUTENLHOCTII NPOABIEHAA 3HAYM-
. TeabHo Tosblmaetes mdpakmumonnan  s@dexrusrocts (¢
2—4% npn 8—10 muu mo 7—8% upm 30—40 mun nposnie-
HEA), HO ¢ MAaJBIM [TOBLIIEHEeM (HOTOMETPHIECKOTO HKBHBA-
aenta (mpw 5—10 ymm — 0,0004 r/mm*®, npu 40—60 vuu —
0,0006—0,0007 r/mm?). Habmogaemoe wmasoe Byaaeodpazo-
BaHHe TIpH TPOJOJIKHTEIBHOM IPOABICHHH MOKeT 00bAC-
HATHCA NPOTEKAHHEM B OCHOBHOM He XUMWYCCKOTo, a (H3u-
YEeCKOro IMpoIecca MPOABIEHHA BYaJH, Ha YTO yKasbIBAeT Ko-
pHYHEBATO-PBIKEBATEII I[BET N JNXPOMUCCKHIT XapaKkrep
Byasau. B cooTBercTsnm ¢ atuMm Gpin paspaboram Ooxee smep-
THYHO PaboTAOIINI TPOABUTENb € YMEHLIIEHHBIM COJEp:Ka-
HHeM cyIXb(QUTa, MO3BOIAIIIAI ObicTpee UPOABIATHL IIPo3pa-
gnsie oromarepuanst I19-1 co s3maumrenbno HOBLIMEHHO
CBETOUYBCTBATEILHOCTLIO

Derupon 1 r TuaporkcnIaMun ir
Meroax 5 r Epgnit matp 101
T'nppoxunon 10 r BpoMuacTHIT Kammit 4t
Cyannr Hatpua (Ges- 5r 1-demmr-5-mepranto- 0,04 r
BOJHEIL) TETPAROT

AckopbnmoBafg RHCIOTa 10 r Boja o ix

Ci103¥HOCTH PEINeHUs BOMPOCOB B paccMaTpuBaeMoil 0bia-
CTH 3aKIMI0UAETCA B TOM, UTO ONTHMAIBLHLIe roxorpadmudaeckme
XapaKTepHCTHRN (OTOMATEDPHAIOB AOCTHTAKOTCA IPH HEKOTO-
PHIX ONTHMAJABHBIX HKCHOBUNHAX W MPONOIFRATEILHOCTH
. TposiBIeHnA (em. pme. 2.5—-2.7), ompemenenme KOTOPBIX
~ Tpebyer Tpymoemrmx mensitammit. IIpu sroM upnm opmoit
madpaxmuonnoil adderTuBHOCTH TororpaMM Oe3 ydgera ypos-
HS IIYMOB U JIPYTHX XapaKTepHCTHK He Ipe/ICTaBlseTes BO3-
MOZKHBIM OI[EHIIBATL NX KAYCCTRO B IIEIOM,
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/) Pme. 3.5. CemelicTBo XapanTe-
PHCTHYECKNX KPHBBIX  (IIpO3-
paunoii» dotomrenkn I119-1-633

i (Tosmma HMYIBCHORHOTO
LOmur CIHOSL ~ 5 MKM), TIPOABICHHON B
2| 20 nposparene YII-2 mpn 20°C
40 [185]
2 0
Zal
J L 1 L 1
14 Z J Lg H

Iloxygenne BBICOKOTO KAYECTBA TOXOTPAMM BO MHOTOM
CBA3AHO ¢ HX INPABMIBHBIM HKCIOHHPOBAHHEM W MPOABIE-
mreM. Ilo HIMeOIIMCEsA MAHHBIM ONTAMATBHOE KATeCTBO W
madpaknumonnasn sdderTuBHOocTs OOBIMHBIX TONOTPAMM (B
CXOJIANUXCS MYIKRAX) JOCTHTAIOTCA IPH aMINIITYHOM IIpo-
nyckanum, papaom upmvepuno 0,5, 910 cooTBeTCTBYET OITH-
geckoit wrormoern 0,6. Cremgyer, ograko, mMeTs B BHIY, 9TO
OpH MPOSBICHWH TONOTPAMM, IIOJYYaeMLIX BO BCTPEYHBIX
myukax, W UiA mepeBojia oObIMHBIX TomorpaMM B (hasoBbie
(orGerennpie) WX ONTHMANLEAS IIOTHOCTL JIOMKHA OBITH
CYMECTBEHHO OONBLIIeIT.

IMockompry romorpadmueckoe maobparkenne mpecTaRIsIeT
coboit audparkIIoNAbe PEeIIeTHH PA3HOH NPOCTPAHCTBEHHOI
JACTOTHI, TO BTO MORET YKABBIBATL HA IMOJO/KUTEIBHOE BIIHS-
HHEe Ha UX KavectBo (MOBBINIEHHC PE3KOCTH IITPUXOB perme-
ToK) MecTHBIX ahderros nposienns, B wacTaoetn dPder-
Top Oopmopa n nmanit Makn. B nasecrHoil Mepe dTUM MOi-
HO OOBACHATL TO BHHMAHHNE, KOTOPOe B TIOCIE[HEe BpeMs
CTAN0 YAEMATHCA IPOSBIEHMI IPOIYCKAIONIX TOJOIPAMM B
BBIDABHABAIONNX, 0CO0CHHO B CHIBHODPA3DABIEHHBIX, MAaJo-
3a0y(epeHHbIX MPOABHTENAX, KOTJ[A MMEETCsH S3HAUYATEINHHOE
nopeimenne andpaxnmonmoit addertnrrocTn. BripaBrmba-
omune npogsutean Mermnon-V m G-3p pexomengyiotea (mp-
moit Arda-Tesepr, a Ilepnemron — dmpmoit Wandopn mas
OPOABJICHNA MATOTABIABAEMBIX MMH Todorpadmaecknx ¢oro-
matepnaynos. IIpmMeHenme BEIpABHHBAIONMX TNpoABHTeXei
JA-76, TK-20 w apyrnx onmcamo pPasHEIMA aBTOPAMH, B TOM
anene A mogyuents Gpasopsix (0TOETEHHBIX) TOTOTpPAMM.
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Veanor n Epmomnaer [77] onyGamkosanm mHTEpecHBIE
JAHHBE 0 3HAYHTENRHOM HOBBIIIeHNH jndpakIuoHHON (-
(EKTHBHOCTH NPONYCKAIAX TOJOIPAMM IIPH HX NPOABICHHN
B paspaGoranHOM pasfaBrenHoMm Manosadydepenmom Qenn-
goarugpoxnaonosom upossurene I'Il, momodmom mo croemy
peiicTBuI0 pasfaBienupiM OeceyIb(UTHLIM TUPOraJIIONOBEIM
NpPOABUTEIAM, IPAMCHACMBIM A OPOABICHHA OTPaKATEdb-
BEIX roxorpaMm. Ilpu mposBieHHE IPOMYCKAIOLINX TOJOTPAMM
ga oromnacrunxax BPJI B npossmrene TII mnx nmdpax-
nuounas sgderrnsrocts Bospactaer ¢ 1,4 (mpu nmpoasaennu
» npogsurene J[-19) mo 10,6%, uro obbsicusercs obpaszosa-
gueM Oomee sPderTHBHLIX OCANKOB TpOsBIeHHOr0 cepedpa;
opu 3ToM KodPQHUIHERAT KOHTPACTHOCTH WM MAaKCHMAJILHBIE
miorHoern Hepenuk:m (cm. pume. 2.6). Heckombko mospnee
Yeauossiv [186] 6w paspaboran eme Goxee adhherTHBHBI
CHALHOPA30aBICHHEI (DCHUTOHTHAPOXTHOHOBLIH HPOABHTEND
I'Il-2 e pacrsopuremem rasoreHnjos cepedpa (pogaEucTbiM
aMMOHUEM), B KoTopoM JuparmmoEEas S@E@HeKTHBHOCTD
nponycKaomix rojgorpaMm Ha goromractunrax JIOM-1 co-
crapiaser 18%, a JIOM-2—40% [60, 61] Bmecro 2—3% mpm
nx mpossiaenun B upossurene [[-19. Ilogobmeie e pesyin-
TaThl, HO ¢ IOBBULIEHHOH B 2 pasa CBETOYYBCTBUTEILHOCTLIO
focTuralTes mpu nposisiaennn oromractunor [19-2 B pas-
paborammom Macienrosoit, Ilerpenro, Rupmwuiossim 1 Jp.
[185] pasGasiennom geHEIOHMETONrHPOXHHOHOBOM IIPOS-
surene OMI,

Bimsaune jo6GaBnenmna pacrBopuTeNeil radoreHujios cepeod-
pa (pomammeroro kamms, Tocyibarta HATPUA) B NPOABHTE-
ar MAA3, J1-19 & [IK-20 (cm. radxa. 3.2) ma pudparimoH-
Hy10 9peKTUuBHOCTL W ApPYrue XapakTePHCTHKN IIpOmyCcKa-
0Iux roxorpamym uccaeposanocs Cuurom 1 Kamapn [182] npn
nposeinennn  Qoromractunor Homarx 649F m  maboparop-
HEIX dorociaoes co cpepaum auamerpom sepen 50, 70, 90 u
110 Bm. ABrOpHl MCXOJsIT M3 TOro, 4T0 HuPpariEonnas af-
(PEeKTHBHOCTH 1] AMILIMTY/(HBIX HPOIYCKAWIUX TIOJOrpaMM
MOKRET OTPEeCTATLCS BhIPAKeHIeM

n=0,1884*}* (v) /R, (3.1)

Ijfle @ — HaKJIOH JMHEHHOH YacTH KPHBOH aMIIMTYAHOTO Hpo-
nyckannsa; M(v) — yposens UKX ¢oromarepuana s cpeji-
Heit IPoCTPAHCTBEeHHOH YacTOTHL ¥, IPHHIMABIIENCH paBHOIL
1000 mun/mm; R — oTHOmeHIe HHTEHCHBHOCTEIl cBeTa oIop-
HOTo M 00BeRTHOro nyTkos (mamensmoch or 2 o 85).
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Pue. 3.6. 3asucumocts audpaknmonnoii s@@ekTHBHOCTH 1 IPOIyCcKa-
omux roxorpamm Ha goromracrnakax Homak 649F or rommeHTpammii
pofarneroro Kammsa B npossutesre MAA-3 (a) m tmocyasdara maTpuA
B npossurene [-19 (6) [182]

Heenenosanne mokasano, uro IUpu JoOABICHHH B IIPOs-
BHTEIL PACTBOPHTENEil raJorenijos cepedpa audpakmimonnasn
ahpeRTHBHOCTL JOCTHTAET HEKOTOPOT0 ONTHMAILHOTO 3HA-
. UEHHA W 3aTeM yMEeHBIMAETCHA, KaK 9T0 MoKasano Ha puc. 3. 6.
Ilomob6EbIM sk 00pazoM JOCTHIAIOTCH HEKOTOPLIC ONTHMAJIb-
Hele 3Havenns JdpaknnorHoil d>dQeKTHBHOCTH = OTHOIIE-
HEE I0JIe3HOr0 CHTHAJA K IIyMy B 3aBHCHMOCTH OT aMILIH-
TYAHOTO HPOILYCKAHWS, MPUYeM HX BEeJIHYNIBl PE3KO IMOBBIIIA-
0TCA TPW YBEJANYEHHN OTHONICHHWS WHTEHCHBHOCTEN cBera
ormopuoro u obwertnoro uyaxos . llonyuennsie pesyib-
TATBI 3ABHCAT OT DKCIOZUIUU M O0BACHAITCA HaIAIneM af-
(heKTOB, CBAZAHHBIX ¢ HPOTERAHUEM (PHBMYECKOTO IIPOABIIE-
HUsA, KOTOPOe HAYHHAETCs IMOCHe TOro, Kak B pacTBope 00-
pasyerca [OCTATOYHOE ROJIMYIECTBO MoHOB cepebpa (B pe-
ayJabTaTe MPHCYTCTBIA PACTBOPHUTEEi raxorenon cepebpa).

Crmmvan [187] npusopnt pesyabrarthl WMccaeoBaHUA
BIMAHUA YCIOBUIT TPOABICHUA dKCIEPHUMEHTAILHBIX TOJOrpa-
rgeckux amyabenit co cpeguny mramerpom sepen 20 um u
wrenkn Kopgak 649-1T co cpepnnm mmamerpoM sepen 55 HM B
npoasurensnx Romar J[-8, J1-19, JI-76 mw MAA-6. 9xcmosu-
nus B GoapimmHCTBE omEITOB ObLIa Takoil, 4To Goxbmias
9acTh TAJOTeHAJIOB cepefpa BOCCTAHABIMBANACL M 3aXBATHI-
BAJIa BEPXHIOW YACTH XapAKTePHCTHIECKOI KPHBOM 11 061acTh
coxspusanun. CTpyKrypa DpOfABIEHHHIX 3ePeH B pa3dHBIX
MPOABATENAX PasImdgaiach Me;RAy coboil, Ipm dTOM HUTE0-
pasmHas cTpyKTypa Habmiogamach W B YCTOBHAX (PH3MIECKOTO
xapakrepa npossienua. [[aa GoabmmuCTBA HCCIE0OBAHHBIX
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WA T

obpasnos macca cpejiHeil WacTHIBI NPOABICHHOTO cepebpa B
HECKOJBKO Pa3 NpEeBBINIajia MACCY CPEAHeil YaCTHIBI HCXO0/1-
poro ragorenuja cepedpa. Oxuaxo B pafore naamume Kakoi-
JH00 CBAZH IOJYYaeMBIX pPe3ylbTaToB ¢ rojorpaguiecKuMm
XapaKTePHCTHRAME HE PACCMATPUBACTCSL. :

B wuceneposaunn Ycamopa [186] OGbuto sameweno, uro
opu npossaernn goromnactunor JJOU-1 m JIOU-2 Bricokan
pudparynonnas ddderTupuocts HabdIogaeTca ToTa, Korja
HpoABJIeHHOe cepedpo okpameno B Oypsii mser (mpu pac-
CMATPUBAHME B HPOXOAMIIEM CBETe), 4TO CBA3BIBAETCA
nporeranueM (usnueckoro nposisienus. Hpome Geceyandur-
HEIX NHPOTAINIONOBEIX HPOABUTENCH ¢ AMMHAKOM H IPOABI-
reast [I-19, meeneposanues npoasurenn 'l u I'M-2; mxyumme
peayabratel ObutH modydensl puas upoasurens ['T1-2. Weeae-
JIOBAHHE IOKA3AJI0, YTO HPI YBEJAMYCHHN HKCIO3UINE pasMep
OPOABICHHBIX 3E€pPeH 3HATHTEILHO YMEHbLINAeTCA; HanmbOoIb-
HIHii pasMep OPOABIEHHBEIX 3epeH HAGTIOAeTCs B IPOABJICH-
HBIX 3epHAX BYaIu.

Ilocae mposBirenus, TpoMeRYTOYHbLE NPOMBIBKE (B HEKO-
TOPHIX CIy9aAX NPEMEHSETCs Kuclasg IWiH Kucjas pybsamas
CTON-BAHHA), 3aTeM (PHKCHPOBAHHA B CBEIKHX KHCIBIX OBICT-
popaboralomux mwin ayosamux (ukrcazkax (mpu (HrcmpoBa-
HIH B HCTOINEHHBIX (UKCA;KaX MoO;KeT 00pazoBHIBATLCST JIHM-
XpoudecKas BYaldb) H OKOHYATENBHOH NPOMBIBKH H CYNIKK
sakanunBaercs o0buHax (HOpMadbmasa) o06paboTKA BBHICOKO-
paspemanoux GoToMaTePHANOB I MOAYIACMBIX TOJNOTPAMM.

[Tocaenyouasn obpaborka NPOsSBICHHBIX U OTHUKCHPO-
BAHHBIX TOJOIPAMM, IOTYIaeMbIX B CXOMAIMNXCA IyIRAX, B
OCHOBHOM CBOJMTCA K YJIYYLMICEHWI) PABHOMEPHOCTH CYLIKM
aMyabemonHoro eaos, Jlas aroro npumensieres obpaborka ro-
JorpaMM B BAHHAX C STHIOBEIM CIMPTOM PasHoii KOHIEHTpA-
IUH IJIX B H30NPONKIOBOM CIHPTE W B PACTBOPAX CMadH-
pareleii.

B Tadm. 3.3 mpuBoguTCcs moCHemoBaTENBHOCTH W IIPOJOI-
JKHTENBHOCTh OT/ENLHBIX ONEpAIHii, peKOMeH/IyeMble g 06-
paborku Beimycraemeix upmoit Kogak Beicokopaspemaionux
(oroMarepnasion, KOTOpble, KAK YKA3BIBAOTCA B MOHOTpadum
Ronwepa, Bypexapra m Jluna [3], mawor ymosmersopurenn-
Hble pesyapTarel W npm obpaGorke oroMarepuanioB JUIA
mayunsix nexeit gupmsr Arga-I'esepr. Bmecto ykasamaoro B
rabaune upossuredas [1-19 mMoryr mpumensTses u gpyrme.

Ecau nociie ofpaborkn mponcXoquT M3MEHEHHE TOJIMHHLI
OMYJILCHOHHOTO CIOS HAa JUIMHY OJHON BOJHBI, TO HTO MOKET
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Tabanmma 3.3

IocaeoBaTeaALHOCTS W NPOJOMKATEALHOCTS OT/ICABHBIX Omeparmii
obpaborku roaorpaduuecknx doromarepnansos Kogak m Arda-
Tesepr npu odniuboii Temmeparype 20°C [3]

Onepanusn Pacteop m ycaoena obpaGoTkn t, MUH
Ilpoasnenne IMpossurens Rogar JI-19 (npm 5
HEeIPEePBIBHOM TePeMelnBaHIT)
IpoMEIBEA B nporounoii noje 0,5
(durcuponanme BsicTpopaboTaommmit 1y Gammit 53
uxcasg Kogak (npm menpepeie-
HOM TepeMelnBaHitm)
[MpomeiBRa B nporounoit Bone 0,5
Yaanenue ocTaTRoOB Ocperaaomuii pacreop Hojpak 15
(urcara
IIpomeiBra B nporounoit Bojie 5
Yialenue ocTaTron B meranone 5
ceacubmimsaTopa
IIpoMeIBKA B nporounoii soje 1
Cymra B HOpMamLHEIX yCa0BHAX ‘-

npuBOANTE K mamenenmio gaser Bosnosoro gponra ma 180°,
Horma Ttaroe mamememme (hassl He HMEET CYIECTBEHHOIO
SHAYEHHA, TO TOJOIPAMMBI MOJKHO BBICYIIHBATH OOBIYHBIM
oGpasom mocie obpaborkm mx (AIA PABHOMEDHOCTH CYIIKI)
B cna0bix pacrBopax cmaunsarerxeit (CB-104, 1017, Kopax,
@oro-ho 1 mp; KommenTpamusa npuMepso 1 r/m) mam cuup-
te. Ilpm memompsosanum ke roxorpaMM B unTepdepoMerpum,
Korja (pasoBBIe MCKAIKEHHs JIOMRHEL ObIThH CBEJEHBI K MUHHU-
MyMy, mocae obpaborkm B merawone (cM. tadm 3.3) roao-
rpaMMa cHavaja NponuThiBaerca B Tedenue 1,5 Mum genary-
PHPOBAHHBIM CHHPTOM, a 3aTeM, Takske B Teuemme 1,5 mmnm,
H30MPONIIOBEIM CIOMPTOM, MOCJHE Yero M30BITOR CIHPTA CJLy-
BAGTCH IMOTOKOM CYXOr0 BO3JyXa, 4T00bI Hale:mRaTh KOH/CH-
CAIlN BOJBL Ha IMOBEPXHOCTH HMYJILCHOHHOrO cjon, Takmm
MyTeM JIOCTHTAeTCsS paBHOMEpHas CyHIKa M PaBHOMEpHasfd
TOJIIHA BBRICYIIEHHOTO cirofa. [Ipn HeodXomumocTH yerpame-
HEA yCaJKH OMYJIBCHOHHOTO CJIos Iocae o0paboTRE mpuMe-
HeTCHA momonHuTedbHAas o0paborka rosorpamm (nocme guk-
cupoBaHusa n npombiskn) B 1—2%-nom pacrsope TIA, rum-
IepuHA WA APYruX mIacTH@UOEPYIONHX BemecTs.
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3.4. Obpaborka poromarepuaion
npH roaorpa@upoBaHNI BO BCTPeUHBIX NYYKaX

Waiosennpie BRIOIE JAHHBIe O TPOABICHAN TOJOIPaAMM,
IMOJYy9aeMBIX B CXOJANINXCSA IyYKaX, HeAL3s MepPeHOCHTH Ha
HIPOSIBICHIIE TOJOTPAMM, IOJIYIaeMBIX BO BCTPEYHBIX NyYKaXx,
IMocregume, mexomst M3 OmBITA JIMOOMAHOBCKOrO —elocoda
nsernoit uarepdepennmonnoit gororpacdun [8, 9], obbruno
npoABIAIOTCA B paszdaBienmplx OecCcyab(MTHBIX IMpOraiio-
JNOBBIX TIPOABHTENSAX, & B MOCJEJHee BPeMsA U B IPYTUX mojo0-
HBIX MM BHIPABHHBAIINNX OPOABHTENAX, RKOTAA MOIYyIaeTcsHd
00IacTh CONAPU3ANUN Ha XAPARTCPHCTHYECKOH KpHBOM, B
KOTOpOii cTpouTes rojorpadmueckoe maobpamenie (cM. puc.
2.5). O6bacHseTC 9TO WPOTEKAHHEM B JAHHBIX YCIOBUAX
(usiueckoro upospiaennd, Korga oOpasyiores Oonee TOH-
Ke (KONIOMJIHBIE) WACTHIBI MPOABIEHHOTO cepedpa, oKpa-
IIeNHBe B CBETJIO-KOPUIHEBEIL 1(BeT ¢ 60/ee BHICOKAME OTPa-
/RATCJIBHBIME cBoilcTBaMu. B HeraTusHoil ke BeTBH Xapakre-
PHCTHIECKON KPHUBOM MPOSBIEHHBIE YacTHIBL cepeGpa mMelorT
0OBITHEIE pasMephl M Cepo-IepHEI TIBET, 9TO MO;KHO BHIETDH
Ha Ioxy9aeMeix cemcutorpamvax. Mexoma ms sroro, Banen-
ra [8] cumraer, uro me Bce MPOABUTENH IPUTOIHGL [ TPO-
ABJIEHIA JINIIMAHOBCKIX [[BETHHIX WHTep(epeHIIHoHHX (o-
Torpadmit. ITO MOATREPIRIACTCS M VMCIONAMCA ONBITOM TIO-
IyYeHNA COBPEMEHHBIX TOJOTPAMM BO BCTPEYHBIX TYIKAX,

Kax yrassisaer Bamemra [8], JIunuman mpossisi mser-
uere marepdepenmuonnsie gororpadum Kak B KHCIEIX, Tak
u B mesounsix nposeurensnx. Ilepsstt cocromr w3 1%-moro
pacTBOpa HUPOrajlioia, W B HEM HOJe3HO HAYNHATL TPOSB-
JeHue, OKOHUaHie ke HPOABICHUA CIEIYyeT TPOBOIAATH BO
BTOpPOM ciafoM pacTBope NIIPOralrosia ¢ HeGOMBIIHEM cojep-
jranmeM aMMmmuara m Gpommcroro wamisa. Ilpm Takmx yemosn-
AX MPOABJICHAS MOIYYAMTCA OYeHL Oexable ocagkil cepebpa m
MOCTHraCTCS XOpOomas Imepejada mpeTa maobparkenns,

B rada. 3. 4 npmeogurea permentypa pama Oeceyandur-
HBIX THPOTAJIONOBEIX TPOSBHTENEH, ONMCAHHAS pPASHBIMHI
asropamn. M3 mpmBegeHHEIX B TabAHIE NAHHBIX MOMKHO BH-
ZeTh, 4TO BCe TOTOBHIEe JUis ymorpeGiaenms pabodme IIPOAB-
JAOIAE PACTBOPHL OTIMYAIOTCA HeOOJBIION RKOHTEHTpaIei
KOMIOOHEHTOB M B COBPEMEHHOM IOHIMAHAN MOIYT XapakKre-
pU3oBaThCs KAk pasbaBiaennble Manosabyepenubie TpOABH-
Tean BeIpapamBapmero tnna. Ocodenno HeSOIBIMIOR KOHIEH-
TpanHeil KOMIOHEHTOB XapakTepH3yeTcsl LPOABHTCIL, pas-
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Tabanna 3.4
Penenrypa Geccyan@urabx npoaputeneii ¢ amMpakom

Bumona-
MeHennuii | Banenra Jleman Kpon |AHnpeera,
HommnomeHnt .Hr?gmhkﬁpa [8, 9] |8, 9 [8, 9] CY}{ETaﬁoa

BanacHoil pacTBop

A. Bopa 100 ma | 400 ma | 100 ma -
DTHI0BRIT - - — 100w
CIupT
Metabucyrnh- - - 02 r = £
¢dur wamma
ITnporanmon Kaignen RSl B 10 i r
AsorHan - 6 wamesn |3 Kamin - -
KueJaoTa

B. Bona 200 mar | 400 ma | 150 mx | 300 ma | 240 ma
Bpomucrsrii 20 r 10 r 15 - 20 r
Kammit
Cepaucro- - 12 1 - - -~
RACHBIT
aMMonmit
Vraexmeastii - - - 50 r -
AMMOHII
AMMHBAK 67 Mx 14 M | 30 ma - 30 ma
(BojTHEIT
pacTeop,
yi. sec 0,91)

B. Bona - - - 100 -
Bpomuerstii .- - - 10 r -
Kajmit

Jlna ymorpebienus

Pactsop A 10 mx  [20—30 ma] 3 mux 75 Max | 2,5 Ma

Pacrsop B 20 mx 10 Max 6 ma 20 mu 5 I
Pacrsop B - = - 8—15 -
RAnenh
Bona 708 [120—140 | 100 ma 30 M [92,5 max
M

paGoramusit Augpeesoit u Cyxamossim [74] mpumeHHTEIBHO
K NIpPOSABIEHHI0 COBDEMEHHBIX TIOJOrPAMM, MONYYAeMBIX BO
BeTpeunnix myukax. Ilpmmenenme B asyx uposmurensx (Ba-
agents n H{poHa) COOTBETCTBEHHO CepHHCTOKHCIOTO M yTie-
KHCIOTO aMMOHHA (BMECTO aMMmaka) MOMKET OOBACHATHCH
IPAKTHYECKAME COO0payReHIHAME, YUUTHBAA, 4TO HTH COJH B
pacrtsope rujpoimsyiorea ¢ obpasopaEumeM ammmaka, Ifo-

72



CRONLRY DeceynbuTHBIC MIPOTAIIOIOBLIE IPOsSIBITENT obaa-
Jlal0T CHAbLHBIM H30HPATEILHBIM B3aAyOIUBAHEEM dMYJbLCHOM-
‘goro ciaos upn npoasiaenmu [179], To Momuno cumrars, uTO
970 cii0cOo0HO BHLI3BLIBATL HE TOMLKO aMINIUTYAHYI0, HO # (a-
 80BYI0 MOIYJANMIO IPH BOCCTANOBACHHH TOJIOTPAMM H OTpa-
jRAeTCH  MOJNOKUTENTBHO HA IOBBINEHHH HUX Kadeersa, B
CBABN ¢ MOl COXPAaHAEMOCTLIO GeceynhPuTHBIX HKPOraIo-
JNOBBIX HPOSIBHTENEH OHH TIPHTOTABIMBAIOTCA HEMOCPeCT-
| BeHHO mepej yuorpeGaemieM U3 3dMacHbIX pacTBOPOB.

IlpogomwaTensuocTs NPOABIEHHA B OHPOraLIOIOBHIX
HPOSIBUTEISAX € aMMHAKOM 110 PasHbLIM [aHHBIM H3MEHAeTCA
- or 3—5 10 10—12 ymum (u Gomee) mpm 15—20° C (B sasucu-
 MocTH OT MX pasbapienus 1 reMueparypsi). llocae npoas-
 JleHus CHeAyer KpaTKOBPeMeHHad NpPoMBIBKA, 3arTeM — PHEK-
CHPOBAHIE, OKOHUATENLIAA NPOMLIBKA U cyurka. Amnjpeena it
- Cyxamos [74] yrassiBaior, 4T0 IPOAOIIFKATENLHOCTE MPOSBIE-
~ HUA BBICOKOpaspemraiomux GorTomiacTHHOR B MOJIePHHA3MPO-
 BaHHOM HMH IHPOTAIIOIOBOM HPOSBUTENE ¢ aMMHAROM CO-
~ crasasaior 9—12 yum npn 17° C. Tlocae mposanienis niacTHi-
 xu Oes Puxcmposanns (4T00B YMEHBIDNTL YCAJKy BSMYJIb-
. CHOHHOTO CIO0f, KOTOPAs CBAZBIBACTCS ¢ yAaleHUeM M3 CJI0A
 razorenujioB cepebpa npm purcuposannu) [188] npomsira-
. JoTcs B DPOTOUHOI BOje n BeicymmuBatores. Jlndpaxmuonnas
~ apeKTHBHOCTL NPOABIAEMBIX TOJOCPAMM BO  BCTPEYHBIX

NyYKax M3MeHsAeTcs HPH H3MEeHeHHH JUIMHBL BOJHEL HCTOY-

HIUKA CBOTA, JOCTHTAH HPH HTOM HEKOTOPHIX OHTHMAaJbHBIX
 pemmmupd.  OmoBpeMenno OHA U3MeHSeTcs 1PH N3MeHeHHI

. DKCMOBUIUI M ABIAETCH MAKCHMAILHON TPH  JKCHOSHIIUI,
. COOTBETCTBYIOIIEHl Hmcrnagarmomeil obgacti cOMSPHBAMME Xa-
parrepucrudeckoit kpusoil. [udparuuonnas sdderrasroCcTs
TOOTPAMM JIBMEHSIOTCH I IIPM H3MEHeHNNn peRnMos ux obpa-
GOTRI.

WNanoskennsle BeIOIe AHHBIE CBUJIETEALCTBYIOT, UTO JUIA
NOCTHIREHNA BHICOKOTO KAYECTBA COBPCMEHHBIX TOXOTPAMM
I0Je3HO B TOIl IIH HHOI Mepe KOPPeKTHPOBATH Mpomece MX
nposBrennsa. B atom oTHomennmm HeGesBIHTEPECHO YRa3aTh,
4TO MpH HONYYCHMH OTPARATEILHBIX TOIOTPAMM, UMEIONIIX
pocrarounyi judpakuuonayio  aderrneHocts  (Gomee
upumepro 20%), cremens WX IPOABIERWA MOKET BH3YAIb-
HO KOHTPOJIHPOBATLCH B TIPOIECCe NPOABIEHHS IPH UX Pac-
cMarpuBaHHE Ha mpocBer Hax Kpacubim gouapesm. I[lossie-
HIe B JaHHOM ciaydyae rojorpaduueckoro msobpameHns Mo-
JReT OOBACHATHCA TEM, €UTO 3a CUYET 3HAYHTENHLHOTO YBEJIl-
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QOHHA TOMTITHBL AMYJALCHONIOro ¢I0A B NADYXIIEM CoCTOs-
HIT 3aperucTpUpPOBAHHRIC B HEM OTpasRaTenbubie An{parip-
OHHBIE PEIIeTKH H3MEHAT HAIPaBJCHIEe CBOMX ILIOCKOCTe
¥ paumpaioT paboTaTh Kak MPOIYCKAlOU[He roJ0rpaMMbl, pac-
cMaTpHBaeMble Ha IPOCBET.

Ilo crapeiv gansaev [8, 9], KoTopbie HPUMEHIMBI M K CO-
BPEMEHHEIM TOJOrpaMMaM, KOHIEHTPAIIMA aMMHAKa B IHPO-
TAIONOBOM ~ TPOABHTEJIE MOKET HECKOIBKO M3MEHATLCH,
HOCKOJNILKY OHA BAHSET Ha YHCTOTY IBeTa B TPOABICHHOM
nseraom mnnreppepennmonnom mazodpawennn. [las ymorped-
JIGHIST TOTOBBIH TPOABHTENL MOJRCT TAKiKe PazdaBIsTLCs BO-
noit ¢ pofaprenmeM K wemy Opommeroro wamus (wam Gea oro-
ro) ¢ COOTBOTCTBYIOIINM YBEJMYEHHCM HPOLOIAHTEILHOCTIE
npoasienns (mo mpobam). [[xs durenposanns Gpomoceped-
PAHBIX W XJ0pocepedpsaHBIX JMHONMAaHOBCKEX (oTomracTu-
HOK Jy4IIie pPesyabTaTel NOJYYAOTCH IpH IpOMeHeHnn 4—
5%-noro pactBopa IEAHUCTOr0 KajiWs, KOTAA OJHOBpeMeH-
HO YAAIAETCA W JETKasg BYyakb 3a CUET PACTBOPAIONIEro Jeii-
CTBUA IMUARMCTOTO Kalua Ha TOHRHe dwactuisr cepeGpa. Ilpm
ATOM sIpKOCTh  («OPMIUIMAHTHOCTB)) IIOJY4YaeMbIX IBETOB
n3o0pasKeHns ABIACTCH Jydlied, deM npn (UKCHpOBAHAH B
pactsope tHocyib(ara marpus. OgHAKO BCJEICTBHE CHIIb-
1Ol SIOBUTOCTH HpHMeHEHIe @UKCHPYOIINX pacTBOPOB ©
NUAHACTEIM KaJueM NpPakTHIecKN Te MOMKeT pPeKOMemjio-
parees. Jlunnmaunosekue ipsernsie Gororpadum morywamnch
Tarmke Oes (PUKCHPOBAHMA HPOABICHHBIX (DOTOIIACTHHOK, 4T0
HCIOOIL3YeTeA I B NpPakTHKe COBpeMenHoii roxorpadmum, mo
B 9TOM CIy4Yae COXPAHAEMOCTh IONYYAEMBIX TOJOrPaMM
MOHI;REeHA. ‘

Ms mayuemnus ocobemnocreil cpoiieTs Geccyab@UTHBIX IH-
POTAILIONOBBIX MPOABUTENRH CICAYET, MTO MOTOOHTBIMH, A BO3-
MORHO, § JYYIIIMH CBOHCTBAMM, B YACTHOCTH Jy4YIIei
COXPaHgeMOCThI0, MOTYT 00JajiaTh I Jpyrme pasdaBIeHALIe
IpoABUTENN BHIpaBHHBamero tnmna, Ia sTo yKaselBaer 0
ONHNCAHHOE B JINTEPATYPE YCIENTHOE NPUMEHenne JUif IposAn-
JTeHNsA JHITMAHOBCKHEX I[BETHHIX mHTep@epeHtmoHasx (oro-
rpadmit ragpoxumonosoro [189], a rawme ammmomosoro [8,
9] mpossurenmeit ¢ mocmexyonMM OTOENUBARNEM U YepHe-
HHeM mnpossiennoro nsobpamenmt, [lua npossmenua romo-
IrpaMM BO BCTPEYHBIX Oy9YKaxX paspadoTausl COBpEMeHnbie
pasbariennsie peipasHmBaomque npossuteanm I'11-2 [186] u
OMI' [185]. IIpumenserca Takse NpOSBICHHEe OTPAKATEIb-
HBIX rojorpaMMm B o0bunsix mpossurenax (J1-19, VII-2,
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Tatanmma 3.5

Penentypa rofipoXunoHOBOre i aMUAOJAOBOTO Dpoarwreneii,
NPAMENABIIAXCA JUIA JHNTMAHOBCKHX nBeTHbix (oTorpadumii,
H COBPEMEHHBIX pasdaBienHbiX BHPABHHBAIOIUX HpoABNHTExEi
JHLS OPOABAEHNS TOJOTPaMM

I'napoxu- | Amunomao-
HOHOBBIHK BLLi Ba-
Kowmnouent, r TROREI | aeamoll, | TII2 [186] | ©MT [185]
[189] [8—9
Mernadennjon (mwin — — 0,0075 0,006
derngon)
Metoxa - — - 0,25
T'npoXuHOH 30 - 0,188 §95
Ammmon - 20 - -
Cyaphur marpusa 75 100 3,75 1:25
GeaBoHELIT
Ioramr 20 - -
Bypa kpucramm- = = = 1,26
yeckas — ! 0,188 -
Enroe naan
BpoMucrsiit xammii 10 - - -
1-penna-5-mepranro- a 2 = 0,025
TeTPason - - 0,45 L=
Popnanucrsiit aMmymonmii
Boga, x (j10) 1 1 1 1

* Ilepen ynotpeGaenmem k 1—5 mJ1 samachoro pacrsopa AobGaeasercs 100 Ma
BOAHI;, NpoABIeHHOEe M3o0paxieHue OTOeNMBaeTCA M 3aTeM HeDHUTCS.

JI-76), mo ¢ mocaepyomEM oTOeIUBAHNEM IIPOABIEHHOrO Ce-
pedpa (cm. paspen 3.5). Penenrtypa yrasauHbIX IposBHTE-
Jeit mpuBoguTes B Tadur. 3.5.

Tar raK pacrTBoper amujoaa (Kax u UHporajona) GbICT-
PO OKHCJHAIOTCH M CTAHOBATCHA OYPO-KOPHYHEBBIMH, TO aMUJ0-
NMOBBIH HPOSBHUTENb NPHTOTABINBAGTCH HENOCPEACTBEHHO me-
pex yoorpebrenmem (7o0aBIA0T aMHOA K PACTBOPY CYIb-
(ura, sarem pas0aBIAT MMOTYYEHHBIT BaMacHON pPacTBOP
BOJIOI) .

IiBerapie annmnmanoBckne mATepdepernmornEie QoTorpa-
un npoABIANECH B THAPOXHHOHOBOM IPOSRUTENe IPH HOP-
MaJBHOI TeMIIepaType M 3aTeM IMocje KpaTKOBpeMeHHOoil mpo-
MBIBKH B Boje (pukcmpoBajich B o0BTHOM (PHECazke H Ipo-
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MBIBATNCH, TIpoosRuTeILHOCTS TTpoARICHA B paboiem pac-
TBOpPE aMmaonoBOro mposisuress (mocsxe pasbaBienus BOROiL)
coctapaser okoio 2—D5H mun. Iposapnenubie doronmacTHnKn
cronackmpalTea B pojie, pukcupyiores B 25%-mom pacrrope
ruocyabhara marpusa (1—1/2 mun) m nocie 4—5-MUHYTHOMH
OPOMBIBKE 0TOeNHBAIOTCHA, HPOMBIBRIOTCA H 9ePHATCA B TOM
JKe aMEOI0BOM NPOABATENE M, HAKOHEI, TPOMBIBAIOTCA 4—
5 MHH B IIPOTOYHOI BOJ@ I BHICYIIMBAIOTCH. XOTA [0 CPaBHE-
HOK ¢ NHPOTAIONOBEIM TPUMEHEHNEe AMHJI0JIOBOTO HPOABH-
Tesa Dojee CI0;KHO, HO B HEM SKCIO3HIHA IDH CheMKe yYMeHb-
maetcsa. Bmecto orenusannsa B xnopuoii pryru (m3-sa cHIb-
HOH ANOBUTOCTH HE MOMKET PEeKOMEHJOBATHCH I [PUMEHe-
HIIf) MOTYT MCHOJBL30BATLCA OTOGIMBATENH ¢ OpOMHON WIm
xxopHoit MeTbio m apyrue (cm. pasm. 3. 5).

VYecanon[186], passuBas mccaeoBanHus, TPOBEAEHHABIC TPH
paapaborke npossmrens I'Il [77], m nmeransmHo m3ydum oco-
OeHHOCTH NPOABICHHA TOJIOTPAMM HA BEICOKOPA3PEITaIOITITX
doTomMaTepHaNax, CIENaN BBIBOJ, YTO BEICOKAA MUPPaKIMOH-
paga sdpexrnsEOCTE HAGIIOTAGTCA B TeX CIYUIAfAX, ROIJA dac-
THIBL HPOSBIGHHOT0 cepebpa MMeT IpaBmILEYI0 (opMy H
110 CBOMM pasMepaM MEHBIIe HEMPOABIEHHLIX MCXOJHBIX 3e-
per. [lmsa sToro HeoOXOAEMO COGIIONEHNE OIPEIENeHHOTO
COOTHOLICHMSI MEJRIY PACTBOPHMOCTHI0 BMYJIbCHOHHEIX 3epeH
H CKOPOCTLIO MX BOCCTAHOBICHHA I MOJYYEHUS BEICOROJHC-
HEPCHBIX YACTHI[ MPOSABICHHOTO cepedpa, BHI3HIBAIINIHX I
TONBKO AMIVIMTYIHYI0, HO ¥ (a30ByI0 MOMNYJANWIO ITOTyTae-
MbIX rororpamMM. OnNHAKO Ha OCHOBAHUI IOJYYCHHBIX HKCIE-
PUMEHTATBHBIX JIAHWBIX aBTOD CYWTAET, UYTO HTO He CBA3AHO C
AyOAIEMA CBOMCTBAME IIPOABHTENS, UTO OTMEUYANOCH BEHIIIE.
DIEKTPOHHO-MHKPOCKOMMMYECKAE H cHekTpooToMeTpideckne
MCCITEOBAHMA IOKA3ANH, YTO ¢ YBeJINICHIMEM HPOJOIRATEIb-
HOCTH IIPOSTBJICHHS H YMEHBIICHIEM KCIO3NITNN CPeIHuil pas-
Mep NPOABIEHHBIX 3€PeH YBJINYNBAETCH, MPH DTOM B HEDKC-
IMMOHAPOBAHHBIX YYACTKAX CJIOSi PA3MEPHl YaCTHI HACTOIBKO
BEIMKH, 9T0 WX MOMHO BHAETH B OOBIYHOM MHKPOCKOIIE.

B pesyawrate paspaboram cmibHOpasGaBieHHEBIT Mal03a-
Oyepennstii hernIOATAIPOXTHOHOBEI HPOABATEN, ¢ POXAHH-
CTHIM aMMoHHeM ({is pacTBOpeHHA Taiorenos cepefpa)
I'Tl-2 (cm. raba. 3.5). IMossaenne B HeM roXorpaMMBl mPoOBO-
auresi Ges mepeMemmBaHHA pacTBopa B Tederme 12 MuUH
npH HOpManbHOI Temmeparype. ITpospuresns madnHaeT HAXO-
AUTH MHPOKOE HPHMEHeHNe JITA MPOSBIeHIA 0TPAKATeIBIBIX
rojorpamyM, jupaxumonuas  PPERTHBHOCTH  KOTOPHIX
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- Pue. 3.7. 3ammenmocTs omrtHueckoit miotrocTH D u pmdparmmonHO
- ahhexTHBHOCTH 1) OTpazKATENLHBIX TOJOTPAMM oOT dKemoauitin H npnm
npoasieran B upoasntene I'I1-2 doromnacrnror JIOM2-63 (cmmom-

- meie Kpupkie) u oTocioes Banents (DYHKTHpHBIe KPHBHIE) ¢ IpejBa-

praTensHOl obpabotkoit B TAA [104]

- ma doromnacrnnkax JIOM-2 nossimaeres mo 509% Bmecro
35% wpum mpossrenun B GeccyALGUTHOM NHPOTAILIOIOBOM
nposBuTene [60—62]. Vecaenopanme 3emmosoit n JIaxoncroi
[103, 104] nokasmsaer, uro npu npossierun HoTommACTI-
gok JION-2 B mposipuresne T'[l-2 onrumansmas gudparmmon-
mpaa adpderrmsnoers (40% ) momywaercs B muporom mETEp-
pase axcmoaumun (10-*—10~* J[m/cm* ¢ obpaborkoii B TOA)
(pme. 3.7), uro mmeer Goanmoe MpaRTHIECKOE BHAYCHEE.
Macaenrosa, Ierpenko, Kupnumos u gp. [185] npm ncene-
JOBATHM TIPOTECCa NPOABICHMS MPO3PAYHEIX (HOTOMIACTHHOR
119-2 (633-—694) [78] mamumm, 9ro npm cwibHOM pasbaBie-
mui (8 10 — 20 pas) muOrmx oGBEIMHBIX W BHIPABHHBAIOIUX
npossureneir (J1-19, VII-2, 1-76) mosker mocTHraTthes 3ma-
YUTeJbHOE NMOBBIIERne nu@parmuonnoil sddexTusmocTH TO-
aorpamm. OGBACHATECH BTO MOJKET He TOIALKO ofpaszoBanmeM
Gojee TOHKMX WaCTHI[ MPOABIEHHOTO cepelpa, HO W MOBbIMIE-
HHEM ero OTpajkaTeldbHO cmocobHoeTH mpH (POPMHPOBAHHR
msobpameng B obnacTn ofpameHns XapaKTepHCTHUECKOT
kpusoit. ITpn aroM Hammame na goromnacruurax I19-2 moBsi-
IMeHHOI BYAJH He OTPA/RAETCA HA JOCTIREHHH BHICORHX IIO-
Kasareneii gu@pakUHOHHON 2(DPEKTHBHOCTH H HKCIO3HIHOH-
HOM CBETOYYBCTBHTEALHOCTH. XOPOIIAA PABHOMEPHOCTL PO~
ABIEHNS W BHICORME XAPAKTEPHCTHKN MOTYYAOTCA TP IIpPH-
MEHEHHN JBYXPACTEOPIOro HMPOABICHHsA: BHAYANE B CHaOLIX
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pacTBOpax IPOABIAIIINX BEIECTB, a 3aTeM B TOTOBHIX pag.
GaBIeHHBIX TIPOABUTEIIAX. :

3ameueno, 9T0 SPKOCTH IOMYIACMBIX TOJOTPAMM 3aBHCHy
0T yeajRH OMYILCHOHHOTO CI0S TMociae 06paboTKM m mpy
yeTpaHeHHN YCAJKHI MOKeT moBRmIaTheA. B pesyabrare ye.
clIeOBAEMA JUIA HPOABICHUA OTPARATEIBHBIX TOTOTPAMM a
«mpospagnslxy (oromnacruakax I19-2 6w paspaboranm pag.
GaBIenHEBIT  BRIPABHUBAINI (QEHHOHMETONTATDOXHHOH(-
puiit mposeuTeas OMT (em. rabim. 3. 5.), mosBoASOmMUiT 1.
Ay9aTh BHICORYID mufparmmonnyo sdderrusmocts (40 —
509%) mpu Gombmreil CBeTOUYBCTBHTEILHOCTH W JNYUMIei cTa-
dureHocTH mo cpanrEenuio ¢ mpoasurenem I'II-2. ITpossurens,
OMT mozBolseT TaKme MOJYIATL XOpOIIHE XapaAKTePHCTHKH
P TPOABIEHNH IPONYCKaoIMAX roxorpamm  (o6banex 1t
mukpo). Ipoasienne orommacrunokr I19-2 mposomnTes npn
OOBIIHOM TIEPEMEIIMBAHEN IIPOABIAIONEr0 PACTBOPA B Tede-
mme 10 — 12 mMmr npm mHopMankHOIT Temmeparype 20°C.
IMosgree npossurens @MI' GBI HECKONBKO CROPPEKTHPOBAH
oug mospimenus audpaknmonHoil 8 GEeKTUBHOCTH, B OCHOB-
HOM TIyTeM ero pasbaBIeHms.

Hepasuo ITerpossim [190] paspaGoram GeicTpoiit denn-
HOHITIPOXNHOHOBEIT TPOABUTENH C PACTBOPHTENEM TalOTeHN-
moB cepebpa (demmmorn — 0,5 r, rmgpoxmEoE — 8 T, CyIB-
¢ur matpusg Gespommmit — 200 r, exxoe kamm — 12 r, pogann-
creiit ammonmit — 20 v, Boma mo 1 &), mpomomEuTeIBHOCTH
IPOABIEHHA B KOTOPOM OTPajKaTEIBHBIX rolorpaMM Ha (oTo-
mractuEkax [19-2 m BPJI coxpamaerca mo 8—10 ¢ (upm
20°C) opu pmdparmmonroii apdertusrocTn o 30% . Kar yka-
BLIBAETCS ABTOPOM, TIPH YBEINTEHIT TPOXOIRUTEIHHOCTIE
nposBrenns o 0,5—3 mum sddexTnBHAS CBETOTYBCTBUTEID-
HOCTD TOBBILIAETCA HA TOPAgoK m Oomee. DTo mpefcTaBiIser
GoTpuTOil MpaKTHYeCKMil HTepec M COTIacyeTcst ¢ MPuBejeH-
HBIMH paHee J{aHHBIMI.

WnrepecHsle manmbie HeTABHO OIMYOIHKOBAHL ¥ CAHOBBIM
m HocoBoronoit [191] 06 of6paboTke romorpaMm BO BCTPeTHBIX
myukax Ha oromracrnarax ITJI-2-633, mpemmaszmadenHEIX
A1 TonorpaEPOBAHNA B CXONAIMXCA myurax. [lam 5TOTO
OKCIIOHHPOBAHHBIE BO BCTPEYHEIX IyuYKax (OTOMIACTHHKE
oposiBIsAnACch B (PeHUORrHAPOXHHOHOBOM mpogButene I'TI-8,
npurortasamBaeMoM gobarmenmeMm K 60 mim samacmoro pacTBoO-
pa (mermiadennpgon — 0,2 r, rmapoxmaor — 5 1, cyandur Ha-
Tpia Geasoamsii — 100 r, exroe xamm — 10,8 1, pogammeTHil
ammormit — 24 T, Bosl — o 1 1) 400 ma Bomer, Jlas maxo#-
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@ ONTHMANLHBIX YCTORHIi OPOABICHHA NAACTHHKH HpO-
b or 6 o 48 mun upn 20=0,5° C, mpuiem B yea0BHAX
HOro HPOABJIEHUs JlocTurajzach audparuumonHas agh-
octh mopaAnka 45%. Taxmm obpasom ObLTa mOKaszaHa
ocTh UpHMeHenHA (OTOIACTHHOK He TOALKO IpH
apUpOBAHMI B CXOAANUXCA IY9YKax, HO M BO BCTPEU-
kax. Murepecnsie cpemenis 00 o6paboTke ToJg0rpaMM
goit mupparmumonnoi 2PeRTABHOCTHI0 NPUBOJATCA B
@uanuoca n lloperepa [111] n Bemroma [112],
qepHCTHRA HEKOTOPBIX HOBRIX rodorpaguaeckux goro-
anos fana B padore Hamumosa [113].
1 00padoTEN rOJOrPAMM, HOJYYaeMbIX BO BCTPETHBIX
ocobenro ODoablmoe 3HadeHHe HpHodpeTaeT Kak pan-
peTh HX LPOSBIEHHs, TAK ¥ YyCTpPanenne yeagku
IOHHOIO CJ0sA ¢ o0ecledeHueM ero papHoMepHOM cyIl-
cajika HMYIbCHONHOr0 cJ0s mocye obpaborkm (¢ ureu-
em) momeT pocruratn 10 — 20% [3], wro mpusommr
HOMY CABHTY IBeTa uso0paskeHHil B cTOpoHy Oomee
(X JUIHH BOJH M HEJOIYCTHMO OPH IBETHOM TIOJOTpa-
Huu, YcaJKy MOMKHO YMEHBINTHTH, €CIH 9MYIbCHOH-
oil mpejBapuUTeNbHO BamyOamBATL mepex romorpadu-
eM.
paeHie YCA[KH HMYJILCHOHHOIO CIoA Imocie obpador-
PUTAeTCsA KYIAaHUeM HPOABICHHBIX, 0T(HRCHPOBANHEIX
MBITBIX TOJIOTPAMM (MOMKHO M IOCHe MX CYIIKH) IIpH-
B 1—2%-8EIX pacTBopax miacTHUIEPYOIMX I
COIMUYeCKUX BemecTs, Takux, kKax TIA, roumepun, cop-
[OMUATHICHIIHKONG 0 JIpyrEe, ¢ podapieHmeM B HIX
Bareneii (~1 r/a). TpeGyemas KoHmemTpamus 9ITHX
B M Pe;RUMBEL 00palOTKE TOJOTPAMM YCTaHABIMBAIOT-
IpeBapUTeNbHEIM IpodaM.
51 Gosee PABHOMEPHOTO HPOABJIEHUA TOJOTPAMMEL IPEJI-
(bHO pPasMavmBalOTCA B BOJE WM B JyOAIIMX PacTBO-

51 00ecIeueHUA PABHOMEPHOM TOJIMIHHEL AMYILCHOHHOTO
0IIOTpaMMBl Hepes; CyIIKoH ofpafareiBaioTcs TAKMKE B
pactsopax STHIOBOTO COMPTA ¢ IOCTEIEHHO BO3pPACTa-
ROHI[EHTDALMEI, M30NPOINMIOBOM CIIPTE W PAcTBOPAX
areseil. IlofoGuas monoannrensHas wan crenudmec-
GpaGoTka MCIONB3YeTCA B UpAKTHKE IIPHMEHOHIS
OHHBIX ANEPHBIX (OTOMATEPHANOB, KOTJA JIOCTHIKE-
ABIOMEPHOCTH MX HPOABICHNA I CYIIKH, TAK jKe KaK I
Tpacdhun, mMeer BajKHOE 3HAUCHIIE.
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Sapucnmocts judparimrontoil s@derTaBHOCTH OTpaKa-
TEIBLHBIX TOJOIPAMM OT YCJIOBHiT X 00padOTKA M 9KCHO3HIUN
BEChMA CJOMEHA I HemocTatouuo uasydeHa. Hpome yme mpu-
BeJleHHEIX JAaHHbIX, B 0T0il 00MacTH MHTEpecHO HeJABHO
ouybmmroBanHoe uecaeposanme llerposa, Baxramosoil, bBoro-
monopa u zp. [192] o saBmcmmoctn audpaxnmonnoit addex-
THBHOCTH OTPARATENBHBIX TOJOTPaMM Ha (oromIacTHHKAX
BPM or pasangsbix yexoBuii ux o0paboTku. Vs moiydeHHBIX
B 9TOM HUCCJIeOBAHAN PeayabTatoB (puc. 3.8) MOIHO BHJETS,
uro pudparnuoHHas dPQeRTHBHOCTL MaKCUMalbHA HpH He-
KOTOPOIl ONTHMAILHOH dKcHosuiuH (CYIIecTBeHHO paziumd-
HOil JiIA pasHBIX cmocofos o0paboTkm) m Gojee BBICOKAA B
cayuae mosgydenus ordenenubix (Pasossix) romorpamm. Bme-
CTe ¢ TCM H3-3a OTCYTCTBHA CPABHITEILHLIX AAHHLIX 00 yPOB-
He myMa B (hazoBbIX TOJOPAMMAX, KOTOPBIL Ui HHX 00LIY-
HO [OBBIIIEH, HEe HpPEJCTABJISETCH BO3MOMHLIM CYIUTH B Iie-
JIOM 0 KauecTBe TOJOTPAMM IPH DASIIIHBIX YCJIOBHAX HX 00-
paboTrm.

Jaw6enko, Iarakon m IMleswenxo [193] seimommEmIH
HITEPecHoe HCCHE0BAHIE O BIWAHEN YCaJKH OMYJIbLCHOH-
HOro cjosi HA Hu@parmuoEEYI d(PQerTHBIocTL 0rpamaTesh-
HEIX rojorpaMM Ha (Qorommacrunkax Arga-T'esepr 8ET75,
BPJI u 119-1-633, TomorpaMmbl II0cKOro 3epkajia oGpadaThi-
BaJICh B Tpex pesmumax: 1) oObiaabiM 00pasoM ¢ IPOABIE-
AneM B Oeccyian(UTHOM IMPOTAIIOIOBOM IPOABHTENE C
ammmarom [73], 2) ¢ npoasiennem B upossurene [[-19, pur-
cupopanneM W oTOEIUBAHIIEM B PACTBOPE JREIE30CHHEPOINC-
TOTO Kajuis ¢ OPOMUCTBIM KalueM, 3) ¢ OPOABICHHEM B IPO-
apsurene JI-19 ¢ oGparmbim orGenmsammeM (pacTBopeHMeM
BOCCTAHOBJIEHHOr0 HpPH MposBieHHn cepedpa). Ilomydenmvie
PesyIbTaTHl MOKABAII, 9TO MOCIe YCTPAHCHUA YCaKU DMYJIb-
CHOHHOI'O CJIOA MakcuMaibHas audpakiuoEHas s(derTnn-
HOCTH BO3pPACTAET IOYTH B 2 Pasa, KaKk 9T0 MOMKHO BIJIETh
13 COOTBETCTBYIOINMX KPUBHIX, IPUBOAUMBIX Ha puc. 3.9
Maxrcumannaag mudpakmmonsas 3@derTuBHOCT: IOJyUeHA
FIRIE: | OTBGHE‘HI{LIX ToJIorpaMmM.

Hepasmo omyGamKoBamsl JaHHEIE O IEJCO00PABZHOCTH
mpuMeHeHusa mpouecca obpaborkn ¢ obpameHnem maodpasie-
HUs IPHMEHNTENBEHO K BEICOROPA3PEMIAIINHM (OTOMNIACTIH-
ram BP-9 maa saertpomumrm [194], rorma mpakrmueckn
BEITOIHO €pasy HOJydaTh IMO3UTHBHOoe maoOpamenme. Moxuo
canTarh, 9ro obpaborTka ¢ obpamenmeM H300paskeHmA Oymer
HpeJICTaBIATL MPAKTHYCCKAII WHTEepec W BLITOAHA HPH MOJY-
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- Pue. 3.8. Bapncumocts gudpakumonnoii afdexTurnocTn 1 romorpamMm
ua goromaacrinrax BPM or pasanuneix cnocobor nx oGpaGorknm u
arcrnoannn [192]

1 — aMIINTYAHAA TOJorpaMMa, nposanurens J-19; 2—d4 — aMiunreyauo-gaso-
. BRIE TOJIOTpAMMBEL, nposouremn: JEK-20, pastasaennsit 1:20 (2), TI-2 (3) n
~ ammupavuenidt (4); 5, 6 — dasopsie rojgorpammsul, npoasureqan: J-19 CuCly (5)
- u JI-76, CuCl, (6)

~ Pume. 3.9. 3asucnmocts mudpparnmonnoii agderTnBHOCTI 1) OTpama-
. TeABHBIX TOJIOTPAMM OT HKCHOBHIMK Jl0 ycTpamemus (I) u nmocme yer-
PaNCHIA YCaARM aMyJberoHHOTO caosn (2) [193]

TeHNN OTPARATENLHEIX TOMOTPAMM, HO JUIS OTOTO, BIIMO,
OpPH BTOPOM NPOABJIEHHN HAJA0 NPHMEHATH clenudmieckne
rojiorpaaeckie MposABUTENH, 9YT0OBI NOJYyYaTh Hambodee
TOHKHNE XOPOIIo oTpajkaoImme ocajgkm cepedpa. Amgpeesa,
Cyxanon, Beiigenfax m ap. [195] npusomar nuTepecubie
JIAHHBIE 0 3aBHCHMOCTH AUQpPaARIEOHHOE ddderTHBHOCTH OT-
. paRATEIBHBIX rOJOTPAMM OT CTPYKTYDPHI HPOABIEHHOTO Cepe-

“Opa. Coboaes, Uypcum u ap. [100, 102] pacemarpusaior
~ PesyJabTaThl MCCACHOBAHNA IO ONTHMHSAMHN IIPOLMECCOB 3aIi-
cn 1 obpaforku roixorpamM Ha goromnactunkax 119 1
JION-2, B ToM wmesae ¢ IpPUMEHEHMeM MeTofa IIAHHPOBAHIIL
ARCIEePIMEHTA.

3 pacemoTpennsix Beimie AaHusix 06 ofpaborke orpama-
TeJBHBIX TOJIOTPAMM MOKHO BHJETH, 9T0, KpoMe OOBLIYHBIX
CTATMIl TIPOABJIEHNs, (PUKCHPOBAHUA M NPOMBIBKA HKCIIOHN-
POBAHHEIX (POTOIVIACTHHOK, OHA BRIIOTAET OIOJHUTEIBHBLE
Omepamun JUis BOBMOMSHOIO IOBBIOIEHHS CBETOYYBCTBHTENb-
HocTH (DOTONIIMACTHHOK, WX 3aAy0iHBaHAA, yMeHbIIeHHA IIN
. YCTpaHEHIA YCA/KH OMYJBCHOHHOTO CJIOA I YIY4IIEHHs DaB-
~ HoMepHoeTH ero cymikn. Pasusle oroMaTepuaysl OpH HTOM
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Tatanmma 3.6

ocneoraTeAbHOCTE M MPOJIONRATEABHOCTE OTACALHLIX Oeparuii
obpaboTkn «npospaunbixy goronaacturor 119-1-633 npn noayvenun
roJorpaMm Bo Berpednsix myuxax [168]

PacTBOp W YCJIOBHA t, MHH
Ouepanusn oGpafoTin (pn 20° C)

Tunepeencubrausanus 2% -merii pacrsop TOA 4
Cymra u Beigepmsusanne | B HopMadbHBIX YCIOBHAX -
B HOPMaJBHBIX ycldouax | (0e3 BeHTHIATOpA)
mepe;i rojgorpaduposa-
HueM

IKCIOHIPOBAINE =3
(romorpadmposanne)

Pasmaunpauue B Bose 3
Ilposeaenne BeceyabinTabiii numporai-
H0XMOBEIH  mposiBuTeas ¢ | (mpm 17-18° C)
AMMITAKOM
Crom-Banna Crnabbiit pacTsBop YKCyC- 40 ¢
HOIT Wi 6opHOil KNCIOTHL
(Durcnpopanne Cresmuil Kueastii urcam 2
ITpoMbreka B nporoumoii jenonnso- 10
BAHHOH BOJIC
Yerpagenne yeagkn Ilocegonareasuan ofpa- 4
CHOf 1 yayumenne pan- | Gorka BHadage B 2% -HoM

HOMEPHOCTH €ro cymkn pactBope TOA, sareM B
50-, 75- m 90%-mom oTH-
JOBOM CITHpTE

Cymxa B HOPMAJIBLHBIX YCAOBUAX -

MOryT oGpa0aTHIBATECH ¢ NPHMEHEHHeM pasimIHex obpaba-
THIBAIOIAX PACTBOPOB I pe:kuMoB obpaborku. B radm. 3.6
IPUBOJHUTCA HMOCHE0BATENLHOCTE H IIPOOJKATENLHOCTE OT-
JAEeNbHBIX cTafmil 00paboTKA «IpPO3pavHBIXy (OTOIIACTIIOK
I19-1-633, pexomenpyemaa Bammnsim m Hasapopoit [168]
VL TOJNYYeHHA OTPA/RATENbHBIX TOJOrpaMM Hpm roxorpadum-
posanui Bo BeTpeunsix nydkax. Ilomsarmo, uro mpm o6paboT-
Ke Apyrax goroMarepHasioB YKasaHHLIe B Tabiume onepamni
u pexumel o0paborkm Moryr usmenatned. Hampumep, muas
npoapaursx (oromracruaok I19-2 (633 — 694) rmmepcenci-
Omansanua ne Tpebyercs, MOCKOIBKY CBETOUYBCTBHTEIBHOCTE
HX UPH ATOM OPAKTHYECKHW He ITOBBIINACTCH, M BMeCTo Oec-
CyIb(UTHOTO MUPOTAIOIOBOro poABuUTENA Ooiee adderTns-
ueiMn apraTea npoasutTenu I'TI-2 wam @MI. Hapo ramxe
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JMETHh B BOAY HPHMEHEeNHe JAKHPOBRH HMYJILCHOHHOTO CJIOS
FOJIOTPaMM [T YCTPAHEHHA BpefHoro pauanns (MaMenemue
yeajiku) okpy:raoieii armocdepsr.

3.5. lloayuenne (pazoppix (0TGEJNEHHBIX) rOJOrpaMM

Eme B mmnmvamoBckoM cmocofe mperHoii matepdeper-
nuoHHOI oTorpadun TPUMEHATOCH NPOABICHEEe B aMU/0JI0-
BOM IPOSBHTENE ¢ IMOCHEAYIONUM oTOeInBanneM 1 TepHEHIEM
npoasiennoro cepebpa (em. pasg.  3.4). Ilpumengwres
TaK/Ke JKeNIe3HBI TPOABHTENH I OTOENHBAIOINHIT pPacTBop ©
GpOMHOIT MeJIbI0.

B coBpemenwnoil roxorpadmu mojo6uEBIL e mpomece orde-
JIBAHNA NPOABICHABIX M OT(PURCHPOBAHHLIX rOJOTPAMM, HO
0e3 TOCJHCAYIONIEr0 YePHEeHHs ITPUMEHSeTCA YIS TOIXyIeHnsd
Tak HaspiBaeMblx (PasoBbix (OTOENEHHBIX) ToJOrpaMM, Xapak-
TEePUIYIONMXCs BBICOKOHM pudpariumonroit aEHeRTHBHOCTHIO
H IOBBIIIEHHBIM ITyMoM. B ¢asoBeIx romorpamMMax MoJyJn-
pyeT He aMImnTyjAa, Kak B oOBMHBLIX ToJOrpaMmax, a (asa
3aperHCTPHPOBAHTONO (POHTA CTOSYNX BOJH, YTO JIOCTHTAET-
ca uaMeHennem roddduienta mperoMIeHnA HMYILCHOHHOTO
COs HIM CO3JlaHAEM B HEM COOTBETCTBYIONEro penbeda.
[Tpaxtnueckn jre I0JIyvaloTes orTOeJIeHHBIE TOJOIDAMMEI, B
KOTOPHIX MOJyJHPYeT KAaK TOMIAHA BMYJILCHOHHOTO CJOA,
TaR M IMOKAZATeNHh ero MPeJOMIeHHd, a TaKme COXPAHIETCSH
HeROTOpasg MOMYJAINA 32 CUYeT M3MEHEHWsl MOTJIOIeHNs
CBETA. :

MazoBsle TOJIOrPAMMEl ¢ MONVIATHEIT TONBKO TOJIIHHBL
AMYJLCHOHHOTO CJOS IOJYYAl0TCsS TyTeM OTOeINBAHUA TPO-
ABIEHHBIX TOJOTPAMM B OTOEJEBAIONE-IYOANNX PACTBOPAX,
OTJIMYANIAXCs M30HpaTenbHbIM 3a7y0JnBanneM HMYJILCHOH-
moro cmos. Ilomo6HBIe oT6enusaiome-gy6saimme pPacTBOPLL
NPAMEHAIOTCA JIA MOMYICHI PelbeHBIX MATPHIl B IBETHOM
ruppoTanioM mporecce. OmmaKo Takoil mpomece IOTYYEHMS
(ha30BEIX TOJOTPAMM CO 3HAYUTEILHO Goxbimeil (dem 06BIYHO)
TOMIIHON HMYMBCHOHHOTO CHOS CHOReH, TIPHUeM MOAYIN-
pyeMmble B HEM OPOCTPAHCTBEHHBIE YACTOTHI SABIAIOTCA He-
Goxsmumu — go 1200 aum/mM. B epasm ¢ sTuMm A moxyde-
uasa (azOBEIX TOJOIPAMM C BEICOKHM paspelleHmeM HaXoIAaT
HpUMEHEHHe IPONecchl OTOEIMBAHIA, B KOTOPHIX IPOABICH-
Hoe cepelpo oOBIYIHOIT aMINTHTYIHON TOJOrpaMMEL, Ho ¢ Gomee
BBICOKOIl (B HECKOJBKO Pa3) ONTHYECKOIl MIOTHOCTRIO Ipe-

i BpAIAETCH B IPO3PATHBIC COEUHCHHA, Yy KOTOPHIX Koaddm-
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HienT HpejosieHna Goabmie, wem y aMyancHonuoro (srena-
tunosoro) ciaos. [Mockoasry Takme rogorpaMmsl Goawme pac-
cempaloT cper, Yem ofprupeie (meorbenennsie), To omin 06aa-
maoT fojiee REICOKAM YPOBHEM IIYMOB.

Pasropmunmoctrio  dasoseix  (orfememnsix)  roxorpamMm
ARTAIOTCA OTPARATETLHEIE TOJOIPAMMEL, TOJIYIAEMbIe HAIbI-
JeHIeM TOHKOTO CJOA MeTAJNIA HA MOBEPXHOCTH OOBITHBIX T
thazoBEIX rosorpaMm, ofJaAI0IIHX JOCTATOYHBIM penbedom,
ITpm aTom Takme orpaKaTedbHBIE TOJOTpPAMMBI XapaKTepH3Y-
10Tea BeicoKoil udpakuonroit ahperkTHBHOCTHIO, HO MOKA OHT
He HaXOMAT PACHPOCTPAHEHNS, UTO MOKET CRAIBIBATHCA ¢ TPY/-
HOCTHIO B CIOIKHOCTRIO WX TTONYICHMS,

Pasmsre cnocolbr momyvyenus oT6eACHABIX TOJOTPAMM W X
* XapakTepHCTHK pacemaTpHEBaiores B obaopax [2, 3, 36, 196] u
BO MHOTHX opurHHEambLEHX paGorax [180, 193, 197—207].
B orGexennsix romrorpaMmax xoadumrent npeaoMienns ype-
JMYABAETCH ¢ YBeJNUCHNEM KOAMuecTRa orhesennoro cepebpa;
TEOPeTHYECKN OH HaMEHACTCA CHHYconansao. [na nonyienna
ONTHMAJILHBIX NPONYCKATOMIX TOJIOIPAMM WX HCXOAHAS TAOT-
mocrs (o orfermeanmsa) nomsna OBITH Bo MHOTO paa Goabime,
gem v obsraroi (0,5), uto HocTHTaeTCs VBEIMUEHMEM AKEMO-
gunun (B 5—10 pas) mpu romorpadmposammm m WPOAOTIENA-
TEILHOCTH TIPOABICHNA.

Nudparnmonnas apdexrusrocts orlenreHEBIX TPONYCKATO-
mEX ToNMOTpaMM Ha pasHEIX (oroMarepmamax JoCTHraer
60—70% n 6oxee (Buaors 1o 100%) BMecTo meCcKONBEKNX TPO-
HeHTOB JUIA ofBITABIX AMINTHTYIHEIX TOIOTPAMM, TPOSBIeHHBIX
B o6sraEsrx npossurennx J1-19 wn VIT-2, 1 20—40% npn mpo-
SBJIEHAN B CHILHOPA3GaBIEHALIX BHIPABHHBAIONIIX MPOSBATE-
aax I'TI-2 @ @MT'. Ho mpm ToM noBIIIaeTCA TIYM BCICICTBAE
VBEIMIeHHS PACCesSHNA CBeTA B oThelleHRHIX TosorpaMmax. Bo-
Jiee paHHNE JIAHHBIC 0 MPAMEHEeHUN 0TOCTTBAHNA OTPAKATEN -
HEIX TOJOrPpaMM YKaseIBAIOT HAa NX MadymD AHPParnmounHyI0
apperturocTs (~10%) [3, 168] n, Taknm ofipasom, na mere-
JgecoofpaszgoeTh WX momyuenws, OHAKO B HEJABHO OMyOImKO-
BauHBIX mecaepopanmax andpaxnmonnaa adderTuBHOCTL OT-
feJeHERIX OTPAKATENBHEIX TOJOTPAMM TIONYYeHA BHICOKOIT
(~45% [193] = 73% [207]), uro mpegcraBiseT BHAUHTENh-
HELT IPAKTAY9eCKI HHTEpec.

Orfenupalolae pacTBOPE, NPHMENTEMEIe A MOIyIeHHs
(hasoBBIX TOTOTPAMM, IO CYIIEETRY COMEPIKAT TE 7iKe MCXOTHBIS
ROMITOHeHTH (ORmenmTenn), uro m npn orGenmpannm naobpa-
mmennit ma 0B HEX KunooToMaTepaiax B Iporeccax yemie-
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andA, ocaabaenns n tormposauus [179]. Buecre ¢ tem man-
~ Gosee BBicoKHe rojorpafuYecKne XapaKTepPHCTHKN MOJyYanT-
g5 i IPEMEHEeHNHA CHeualbao pazpabaTeiBaeMoii perenTyput
~ orheaNBAIOIINX PACTBOPOB.

E B muponecce orbeampanus cepedpsinoe nzodpagcenne oRmC-
. JIAETCA W MepexOnT B COOTBETCTBYIOUINE ILIOXO PacTBOPHUMBIE
~conn cepedpa [179], UMeIONIie Pasuble OKPAacKy, Ipoapav-
HOCTH M crabmnbnocTh K peficTsmio csera. [Ipn orGesusanun »
- pacTBOpaX XJAOPHOi Wam GpoMuoil MeJn 00pasyioTes cooTBeT-
 ¢TBEHHO MasocTaOMIbHOe K JICICTBHIO CBeTa XJopHeToe cepel-
po (Gemoro mpera) m Goxmee crabmabmoe GpoMmcTOe cepedpo
- (meaToBaToro mpera):

CuCly + Ag = AgCl -+ CuCl, (3.2)

CuBry 4+ Ag = AgBr -+ CuBr. : (3.3)

~ Or6emmpanme B pacTBOpax MKEIC3OCHHEPOMUCTOTO KA
. OPUBOJHT K 00pasOBaHUIO KEIESHCTOCHHEpORHCTOro cepedpa
- (Gexoro mpera):

4K.Fe(CN)s + 4Ag = AgiFe(CN) s + 3K.F(CN)s.  (3.4)

IIpnm meftcTsun Ha cepeGpAnoe H300paKEHNE TAIOTEHOB 0HO
. oKmeaseTcs ¢ 00pasoBAHEmEM XJOPHCTOro, OPOMHCTOrO I
. jtogmeroro cepebpa:

Cly 4+ 2Ag = 2AgCl, (3.5)
Br, 4 2Ag = 2AgBr, : (3.6)
Jo 4 2Ag = 2Ag]. (3.7

Oxueaenne cepefpa razoobpazHbIME WM HapoodpasHBIMI
ORKHCIUTENAMII B HOCIEJHEee BPEMs CTAT0 yCIeIIHO HCTOMb30-
parThes npaktnueckn. [Ipn Taknx yexosnsax orbemmBaumns oTeyT-
cTByeT uannmeee HalyXaHUe # yMeHBLIEHHE MeXanHuyecKoit
HPOYHOCTH DMYJILCHOHHOTO CIOA NPH ero o6padoTke B pacTBo-
~ pe, UPEBOJANIee NPH OTOINBAHEN K yBeIUUCHNIO PasMepa me-
. XOJIHBIX IPOABJICHHBIX YacTHI] cepebpa.

Ilpn poGasiaennn K pasiuYHEIM 0TOCHHBAIOIIMM PacTBOPAM
ftogHeTore wanng obpasopaBmmeca BHauYaje Dojee pacTBOPH-
~ Mble comm cepe0pa MepexoJIAT B MeHee PacTROPUMoe Hoancroe
cepebpo, ofsajaiomee Xopomeil cTa0HIBHOCTBHIO K JIeiiCTBHIO
. cBeTa, mampuvep, ,

: Agll + KT = AglJ 4 KC(l, : (3.8)
Ag Fe(CN); + 4K J = 4Ag) + K Fe(CN),. (3.9)
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Nopucroe cepebpo Mosker Takske HemocpeJcTseHHO 0Opa-
aorpiBaThea nmpn orbenmpannu  cepebpa. [las sroro Kpome
Hoa MOryT, HAIPUMED, MPUMEHATHCS KHCIbIe PacTBOPHI IHOJI-
HOBATOI KMCIOTHI.

Jlnst MpoOSBIEHHA MCXOJHBIX IPOMYCKAIIIHX TOJNOTPAMM B
paGore [3] mpmmensmior BeIpaBEEBalOIM npoasurens JI-76.
Bmecre ¢ Tem mpm meeaeoBaEAH MCHOAB30BANNA PABTHTHBIX
npossureneit (VII-2, 1-19, J1-85, 11-76, IK-20) mas moxyue-
Hin orberennsx rororpamym Ha doromnacrnakax BPJI onrm-
MAJNBHEIE Pe3YALTATHl OBLITH MOJYIEHBI IPH UX MPOABIEHHH B
npossarenax YII-2 u J-19 [197], a » napyroit padore — JI-76
[180], gTo 00BACHAETCA MCIOML3OBATHEM PA3HBIX OTOEIHBAT0-
mux pacTBopon. Pasuble mposBRATENN JUIA NPOABICHIA HCXOM-
HEIX TOJIOTPAMM TIPIMEHAIOTCA U B IPYIAX paborax.

ITeppomavaieio MIBECTHOCTLIO TOJNBOBANCH OTOETHBAIO-
muit pacteop ¢ xaopuoii pryreio (10 r/n), npn npuMenennu
roroporo mudparimonnas sPderTABHOCT TOIOTPAMM YBeIH-
ynpanack 1o 40—>50%. Opmaxo BeseueTBHe 1I0X0i COXpaHs-
eMocTH Tosryuaemsix roxorpamm (ofpasyomeecst mpm oTOemn-
BamNu XJopucroe cepedbpo Ha CRETY MATOCTAGIIBHO), CIIBLHOIT
AROBATOCTH XIOPHOW PTYTH U AOCTIDKEHHS 0olee BBICOKMX
XaparTepHCTAR B JIPYIHX OTOENHBAIONIIX PACTBOpPAX JAHHBI
oTheIHBAIONIIT PACTROP MOTepAl mpakTHYeckoe sHavenme. He
Tak JaBHO IVIIINE PE3YJILTATHL A OTOENCHHHIX MPOMYCKAI0-
mux roxorpamy (¢ nudpaxmmorroit apdexrmsrocTso 10 T0% )
na oromractnarax Homaxk 649F n Arda-T'esepr 8E70 i 10E70
noNyYanmeh Ipu MpEMenenun ordeqmBaiomero pactBopa Ho-
nax R-10 ¢ gByXpoMOROKMCTBEIM aMMOHIEM M XJOPUCTHIM HAT-
puem (mam cooTBETCTBENNO ¢ BPOMUCTHIM W HOAUCTHIM KaJmeM)
[199—203].

Jlns orGenmBanust roxorpamy ua QOTOIIACTHHKAX THIIA
BPJI [197] ayuamme pesyasrarsl (¢ jmdparmmonnoit sddex-
tusHOCTEIO 10 70%) Gbum Tmomyuenst ¢ orGeauBaOIUMHI pac-
TBOpAMII ¢ XJOPHOI 11 GpoMHOI MENBIO; JUIS YIyuHIeHus cra-
OnapHOCTH K JIEMCTBHIO cieTa peROMEHIYeTes oTheleHubie 1o-
J0rpaMMBl 06pabaTeiBaTE B KHCIOM PAacTBOpPE MapraHmeBOKN-
cioro Kamis ¢ Gpommersiv KasmmeM, [{udparmmonmas sdder-
tasrocts o 70—75% nuaroxorpaMm ma «mpospaunsix» Goro-
nracTuakax [13-1-633 morywaerca mpm npuMerennu orhennsa-
I0IIero pacTBOpa C ABYXPOMOBOKNCIBIM Kaxmem W XJOPHOI
mensio [204]; meckonrko noaaree GBLTO MOKAZaHO, UTO A 00e-
CIEUEHNST XOpOomeil cTafminaoeTn OTORNTCHHEIX TOJOTPAMM K
feifcTeHIO cBeTa Hajo pazpaGoTaHHEIE 0TOCIMBAIOIMIAIL PACTBOD
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Tabamna 3.7

thazospix romorpamm

Penentypa HEKOTOPBIX OTOEANBAIOINX PACTBOPOB LA MOJAYYEIHs

P ] G 0y OJe-
B bouacopuan | Porsmros orcemmammns | Coocct papmpetes (g,
- Hopax 649F, Hopmar R-10 1 wacth pactsopa
- Arda-Terepr Pacteop A A cMelnBaeTcs ¢
- 8E70, 10E70 JIBYXpOMOBORNCIBIIT | wacreio pacteopa|
@ ap. amMyomnmnit 20 T B u 10 vactamn  |no 70
J Cepuas kmenoTa Koi- | oabt
Hpogommnrens-
4
nenrpuposanman 14 ymx H0CTH 06PROOTHE —
Boja o 1 HECKOJBRO MUIYT
Pactrop b
XnoprcTsrii HaTpmit 45 T
(mam GpoMmCTHIH Kasmit
20 1)
(mam i MCTHI Kaamit
25 1)
Bomamo 1 &
BPJI [197] Xaxopuas meqs 50 1 [T poIomKRHTe s 70
(i Gporrmas ey Hoeth 06paGoTrm —
50 r) HECKOILKO MHHYT
Boga no 1 &t (mo mommoro otbe-
JIHBATIN)
Pactsop A 100 »x pucn;opu A
2 CMEIINBACTCA ¢
«ITpoapadubies HpyxpoMoBormcbiii 50 %x pactsopa B. r
119-1-633 [204] ragmit 30 T Tocae 0,5—1-bm- 70-75
Cepnas xmexora myrHoit ofpaborku
(v ». 1,84) 30 max CJEAYET HPOMBIBKA
Boga mo 1
Pacreop B
CepHOKHCIAS Me/lb
(rkpuer.) 100 ¢
Xaopuerstit gaTpuit 100 ¢
Cepras KucaoTa
(va. B. 1,84) 25 ma
Bopa o1

HPUTOTABIHBATE ¢ HOJMCTEIM KAIHeM BMECTO XJOPUCTOTO HAaT-
pita. Perentypa HEKOTOPBIX PAcCMOTPEHHBIX OTOCIUBAIONHX
pacTBOPOB mpHBOITeS B Tabm. 3.7.

OrGexmBalonite pacTBOPLL ¢ XJAOPHOH 1 GPOMHONE Mebio
(radn. 3.7) 6puin npmmenenst [205] pua noxyuenma orGesnemn-
HBIX OTPajKATeJLHBIX rolorpamM Ha gogoracruakax BPM c
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mMarcHMasabnoii audparnmonnoit sdderrupnocrnio 13% (upn
uponsiaema s upoasurene YI11-2 npusxenosnumu 1,1 [Ta/em®).

Jlna orGesuBauns rojorpaMM HPHMEHSIOTCH H JAPYTHE OT-
Geausatomue pacTBopsl. PerenTypa HEKOTOPLIX W3 HUX HPHBO-
JNTCA MHKe:

Otr6esupaTelh ¢ KpacHON KPOBAHOH cOaLIO

Kpacnaa rpopaugas coin 45 T
Bpommersiit kammi 20 r
WM HOAMCTHIA KaJamit ST

Boja i1ax

Heneanstii oTdeanpaTednh

Bpommoe #seneso KpucTaiyuriecroe 70 1
I XJIOPHOE jKEeNe30 KPHCTAIHYecKoe S0 r
Cepnas KUCIOTA ROHIEHTPAPOBAHHAN 4 I

- Bona 1x

OrGenusarens ¢ Xidopnoit Meapio (Hogax EB-3)

Bona 750 M
Xiopnaa Me/b 10 T
JlumonHan KuexoTa 10 v
Boja o0 1000 mur

ITpn ymorpebienin mpirBe/ie HHBIE BHINE PACTBOPLI OTORII-
pareseil pazdaBIMIOTCA BOJIOI, 9TO YCTAHABJINBACTCA MO TNIPO-
Gam (HPOJOIZRITEALHOCTE OTOEJINBAHNSA JIOJGKHA H3MEPATECA
HECKOJBKIUMHE MIHYTAMH) .

Ilst monyueHms: 0TOCMIeHHBIX TOJOTPAMM IPeJICTABIACT HH-
Tepec MPHMEHHTH JIOMUIECHeHTHBI BUPas:, OmmcaHHbl By-
ratuabiv [208], npu ofpaGorke B KOTOpOM cepelpAaHOro N300~
paskennsa obpasyercs cTaOWIBHBIL K JeiiCTBHI0 cBeTA CaJHIIH-
aar cepefpa. Rak yme ormeuanocnh, [swdenro, Ilarukon n
Hlesgenko [193] npn wuccnemoBamin BIMAHAA YCTPAHEHHS
YCAJIKH dMYJILCHOHHOTO cjios mochae o0paboTkm na pudparmu-
OHHYI0 9D PeRTUBHOCTL OTPARATEALULIX IOIOIPAMM IPAMEH-
I ¥X 0T0eNHBALME B PACTBOPE JKEAC30CHHEPOANCTOT0 KAIIS ¢
Opomuereiv kasineM. [odorpaMmel, nogaydennsie Ha goromrac-
tunkax Ardga-Iesepr 8ET75, BPJI u 119-1, npossiasuuce 8 mpo-
ssurene J[-19 u 3arem mocie (UECHpOBaHIA B KHCAOM PHKca-
7Ke W IPOMBIBKH [OJHOCTBI0 0TOC/IHBATHCH ¢ HEKOTOPOIl TapaH-
raeit (mmoc 2 mua). Judpakunonnas sdderrnBHEOCTL WOIY-
YeHHBIX TaknM 00pazsoM or0eleHHBIX OTPasKATEJLHBIX TOJO0-
rpaMM IOCjie YCTPaHGHWS NX ycamkm cocrapasiaa 45% (upn
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ApMMEHEHHH 00B9HOr0 HPOABIEHIS rosorpaMy B Geceyndur-
{ MHPOrAIIOHOBOM mposBuTene ¢ ammuarom — 20%); npn
EpUMENEeHNH ke mporecca obparnoro orbeansanus (pacTBope-
MW BOCCTAHOBJICHHOTO IPH Hposgslenun cepeGpa) agderra e
 mabmwopanrock (mudpaknmonnas apeKTHBHOCTL paBHATACH
- 15%).
- Bricokas pudparumornas 5PEPeRTHBHOCTL KAK IponycKa-
JOIINX, TaK I OTPasKaTelbHLIX ToJorpaMum Obuia noaygena ['pa-
yoe [207] npm npmMeHeHHN PaspaboTAHHOTO MM CYXO0ro Hpo-
. qecca oTOeNMBaHmA B rasoodpasHplx XxJjope, rope u mapax
. Opoma. B sroM mccaeoBanMi MCHONBL30OBAINCH TONOTPAMMEL,
- monyuaemsle na (oromracrunkax Hogar 649F (¢ roammunoir
- amyasenounoro ciaos 17 mem), 120-02 (roammna cios 6 mrm)
. m Goxee kpynuosepamereix V-F. Jlnppaxmmonnan sdderrns-
. HOCTH IPOMYCKAOIINX TOIOTPAMM, IPOABIEHHBIX [10 ONTHMAN b=
. HOji IIOTHOCTH IPH OTOEANBAHNE B mapax Gpoma, paBHSIACK
- 70,8%, B muarom Gpome — 63,8%, B Gpome, pactBopenHOM B
gersipexxaoprctom yriaepoje,— 63,9%, B rasoobpasuom xa0pe
~ (momygaeMmom Kak M3 NMAPCKOi BOAKM, TaK W B Pe3yibTaTe pe-
AKIAH COJANOI KNMCJAOTH € JBYXPOMOBOKHCIBIM KaJmeM) —
~ 35%, 1. e. mpuMepHo » 2 pasa MEHLIIE, Yem NPH OTOEANBAHTN
B Gpome. Ilpn ordesnpannm B mapax GpoMa OTPAIKATEILHBIX
. roJorpaM, NPoABIeHENX B mpoasnTene J-19 (D=3,3), max-
 cumanpuan audpaknnonnas sdderturnocts pannsmach 73 %
upn yporme mywma (3a cuer cseropaccesnusn) 13% m ycaake
amysscuornoro caos 3,8%, B To e Bpems A ToXOTpPaMM Ha
doromracrurrax Hogar 649F npm mx ofbrumom orGeanmpanmm
madpaknuronnas sddexrusnocts cocrasagser 11%, a yeaaxa
~ amyasenornoro cxos — 11%.
g Weeneporanme [207] moxasano, 4ro onTnManbEbIe Pesyih-
E TATHl MOJYYAKTCA TPH MPOABICHAN TONOTPAMM B CPeTHEM 110
. Komrpacrmoctm B mpossurene [[-19 (pme. 3.10). Bonee Gwi-
; crpojieiicTyonmit KorTpactusiil npossurenss HRD obycnon-
aupaer Gosee BHICOKMIT YPOBEHE MIyMa. YMeHbIICHne YPOBHsI
myma csaszano ¢ magennem gadpasnmonnoii ahderTuprocTn.
Ilpm noxyuennn hazoBsIx rosorpaMm, oTOEJICHAKX B apax
Opoma, mudparmmonnas s@PeRTHBHOCTL OCTaETCA NMPHMEPHO
OJIMHAKOBOIT TIPH JI0CTATOYHO NIMPOKOM WHTEPBANC N3AMEHeHUS
HCXOAHOI onTHYeCKoi maoTHOCTH rogorpamym (pue. 3.11), uro
COXpaHfeTcs M MpH ycerpauenwn Ha mux Qazonoro penneda
IPUMeHeRNeM MMMepeHonHoil mugrocTn. TomorpaMmsr, orde-
. Jemmsie B mapax Gpoma, XapakTepu3yIoTeAa Xopolneil coxpamse-
MOCTBIO CPABHHTENLHO ¢ 0OBIYHBIM OTOEINBAHMEM B pacTBOpPax
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Pune. 3.10. CpasnnTelbHBIC
XaparTeprernyeckne KpuBhe
i nricokopaapemaomux  oro-
naacrunor Kojar 120-02 npn
Yy HX 5-MUHYTHOM INpPOABJIEHNT
B pasHeIX  TPOABATEIAX
[207]
2
4 ]

7 G AN N A
H, 3pz|om’

ABYXPOMOBORHCJIOTO U jKexesocHHepoucroro kaana. Hapany c
VKA3aHHBEIME JIOCTOMHCTBAMHE HeJ0CTATKOM PpaccMOTPEHHOTO
CYXO0ro oTOenUBANN B mapax GpoMa ARIAETCH ero TOKCHYHOCTE
(Bpenmoe mosjeiicTBHE Ha KoY M JIBIXATEJNBHBIE OPTaHBI) M
CI0RHOCTH NPONECca IIA NPaKTHICCKOTO NpPIUMEeHeHNA.
Paccmorpenubie gannsie 0 NPAMEHEHHH cyXoro orbesnna-
HUA 1A moaydenns GasoBeix 0TPasKaTeIbHBIX IOJOTPaMM OIl-
POBEPraoT NepBoHAYaibHEIE JAHHBE 00 HX TPaKTHYeCKOl He-
nenecoobpasfocT BelIefCTBHE JOCTIREHHA HEJ0CTATOUNoro
ypoBHa gEdpaRIHoRHOH 3P@EeRTHBHOCTI I TOBHIIHEHIA MIyMa
I yKaselBaoT Ha HeoOX0ogUMOoCTh MPOBEACHHAA B 3TOI objacTH
JaTbHEemIX MccaefoBaHmil @ paspaborox. B ToMm wmese ato
OTHOCHTCA 1 K HeoO0XoamyocTn paspaboTkil aBToMaTA3UPOBAH-
HOT0 TpOABROYHOr0 060pYIOBAHIA JUIs PabOTHL ¢ TOKCHIHBIMH
ra3000pagHBIMU BelecTBamm, ecan e OyjiyT HaiijleHsl pyrie
fosiee TOAXOALINE YCAOBHA OTOCTUBANMA WIH COTOTAHMA MX
¢ OOBIYHEIM IPOABICHHEM OTPaRATENBHBEIX TOIOrPAMM [0 JI0C-
THHEHNA Goliee BBICOKoil nudparmumonnoil sg@eRTHBHOCTH.
HeaecooGpasiuocts nonyuenus OTOEIEHHBIX OTPaKATENBHLIX
TOIOTPAMM 3AKIIOYALTCA B BOZMOMKHOCTI YMEHBIIeHHA SKCIO-
3UIINH IPH roJiorpadupoBanmn ¥ HaaINYnn G0ILIIOT0 HHTEPBA-
Jla DKCIIO3HUITII ¢ MOJYUeHNEeM ONTHMAJILHBIX Pe3yJIbTaToB.
YerofanpoeTh K AeiiCTBAIO CBETA PAa3iNIHBIX cOJeH ceped-
pa (xmopmeroro, GpoMueToOro, HOAUCTOTO, FRETEINCTOCHHEPOJIH-
CTOTO W JPYIMX) U MOJYY4aeMBIX ¢ HX TOMON[HI0 OTOEIeHHBIX
(asoBeIx) TOMOTpPAMM HCCHEOBANACL PABHBLIMI ABTOPaMHU
[197, 201, 203, 207]. Haumenee crabmwisno oTHerenHoe maoh-
paiieHie, cocToAIlee U3 XJOPUCTOTo cepebpa, KoTopoe Ha CRe-
Ty O®elcTpo Temueer. Bomee cradminno Opomucroe cepebpo.
WMopmeroe cepebpo mocratouno yeroiiameo K JIeiicTBHIO cBeta,
B CBA3H ¢ TeM JIIA YIYIIIeHAA cCOXPAHAEMOCTH 0THETeHHEIX T0-
JorpaMm HX HexecooOpasno obpabartbiBaTh B pacrBope iojm-
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 mmepcueit) [207]

~ Pume. 3.41. Basncumocts mudpak- 7 % s
- muounoii addextusmocTn 1 Paso-
, BBIX OTpayRaTeJbHBIX IoJorpaMm

ppu ux or0eiupaHuy B mapax Opo- 47 |- & e
Ma OT onTmueckoit maorHOCTH D -
HMCXOJHBIX TOJOTPAMM JI0 YeTpaHe-
ama (1) m mocme ycrpamemma (2) 47)
daszosoro peabeda (usMeperns c

20 !

ﬂ L 1 I -
X 4 T

croro kauna. B paGore [197] yrasmsaeres, uro s yaydme-
HHA CTa0HILHOCTI 0TOeJeHIbIX TOIOrpaMM, KPOME JOIOJIII-
TeJBHOIT 00paloTKi B PA3HBIX PACTBOpPAX, MX HEoOXO/IIMO M0~
Ay9aTh B CHIBHO 3ay0IeHHOM 9MYIAbCHOHHOM CII0€, B PE3yilhb-
TaTe 4ero OHW CTAHOBATCH MAJIO BOCHPHEMYMBBIMEH K JeiicT-

B0 arMoc(epsl. OfHAKO UPH DKCITEPUIMERTANLHON TIPOBEpPKe

aToro meropa audparnmonuas 3MEOEKTHBHOCT IOMYIACMBIX
TaREM cmocofoM Tosxorpamm Obuza meGoasmoit (10—20%).

ITepesojy orbexsennoro cepebpa B Gosee croitkoe ifojimcroe
cepeGpo u cuibHoe 3agyGIHBAHME YMYIBCHOHHOTO CIOA ¢ IO0-
cleIyIOIUM HarpeBaHHeM ToXorpaMm B atMocdepe azora s
yayumenns ux cTaGmibHOCTH onuchiBaercs B paGore [168].
Hepmasro Gsuro ony6aukosano neeneosanme [209] o npavene-
HuR crabuiamsaiun oTOeTeHHEIX ToJorpaMM Ha (HOTOINIACTHH-
rax BPJI-633 nyrem ux ofpaborrim B pacreopax dororpadmae-
CKHX CTabmiIm3aTOpPOB, AHTHBYAINDPYIOIINX BEIIECTB MM J(e-
CeHCHOMIHBNpPYIONIAX KPACHTEIRI.

OrGenuBanme rojOrpaMM MOKET IPOBOMHTHCH KAK B XOJE
obmero mpomnecca nx ofpaborkm (mocie ERCHPOBAHNA M IIPO-
MBIBRH), TAK M LOPHMEHATEILHO K TOTOBEIM TOJOTPAMMAM.
B rabx. 3.8 mpusojgnTea mocaeoBaTe bHOCTE U TPONOMAKATEN b-
HOCTH OTJIABHEIX OIMEPATNii 00paloTKIT BBICOKOPA3permmaomux
doroMarepnamos UPH MOAYIEHHH HA HAX OTOEJCHHBIX TOJO0-
rpamy. [lpossmenie ToxorpaMy B BRIPABHHABAIOIIEM [POABITE-
ae JI-76 (smecto /I-19) mossoismer cHM3UTH ITYMBL IpH BOCCTA-
HOBJICHMH TOJOIPAMM, XOTA Trojorpadmdeckas TyBCTBHTEID-
HOCTH BBIIIE OpU OpoABIeRHH B upossutene [[-19.

B sakioueniie clieyer paccMoTpeTh MHTEPECHEIl MPOIEece
ofpaGorkn  BeicOKopaspemaomux  dorommactaaok  Ardga-
I'esepr 10E70 u Kopax 649F ¢ npumenenmem orGennmpanms
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Tabanma 3.8

TlocaenonraTeaLnoeth # MPOJONKATEABHOCTE OT/ISABHDIX onepanuii

00pafoTkH  BHICOKOPA3PEITMOUIIX

doromarepnasos (Kopax 649F n

Ap.) Npu modyueHun Ha HUX (hazoBwx (orfexennusix) rozorpamm [3]

Onepanusi Pacrtrop 1 yemosna obGpadoTEn mtﬁnng&yc}

Iposisaenne IIposisutens JI-76 (npn nepe- 5
MCITHBATNT)

TTpoMeuisra B nporounoit Bojie 0,5

Durenponamnie Buierpopaboraoninii (hurean 5
Kopar

ITpoMuIBLKA B nporounoit Bojie 0,5

Vaazenue komnoncaton | Ocsernswniuit pactsop (yna- 1,5

purcama aarens THocyandaTa) Honak

[TpomuiBKa B nporounoit Bojie 5

Ypanenite cencnomnmza- | ObpaboTra B MeTanoue 5

TOpa (Kpacmrens)

IlpombrsLia B npotounoii sojie 1

OrGeanpanne B 5%-HoM pacTBOpe #eae3ocu- 3
HEPOAMCTOTO KAJNA

ITpoMsiBEa B-nporounoii Boje 5

OGespuauBanue 1. B genarypuposannoym cumpre | Lo
2. B m3011pOIMJIOBOM CHUPTE 1,5

Cymka Caysamue uabbiTia H30MPOIINI- =
JIOBOrO COHpTa cTpyeil cyXxoro
BOBIIYXA

moJiyyaeMblx rojiorpaMs, paspaboranmsiii [lemnurromonm, Xap-
nepom 1 Jlamuurom [206]. B aToM mpomecce coderaercs BbI-
COKAA CBETOYYBCTBHTEJALHOCTH rajoreHujocepedpausix Qoro-
MaTepuajioB ¢ BBICOKHMH KAagecTBOM M AH(PAKIHOHHOI
a()(PeKTHBHOCTLIO TOJOrpaMM, IOJy4YaeMBIX HA XPOMHDOBAH-
HOil ;reaaTune. CymaocTs JaEHOro mpoIecca ¢ I0CIe/[0BaTeNb-
HOCTLIO H TPOJOIFKUTEIBHOCTBIO OTJ@JLHEIX ONEpAalil niInio-
crpupyeresi B tabun. 3.9 m mHe Tpebyer ZOHOMHUTENBHBIX
nogcnenuit. Judparnmonnas aPderrusaocts (asoBEIX roio-
rpaMM B PAcCMATPUBACMOM Ipolecce B HeOONBWIOM HHTEPBAC
cocrapaser okoao 100%, a B cpepnem — 60%. Jlaa gocrnise-
HUSL BHICOKHX XAPAKTEPHCTHR IPH OCYHIECTBICHHU HpoIecca
Hago o0pamarh BHEMAHHE HA TIATEJNBHOCTL NPOBEJCHHSA €ro
orTgenbHBIX crafmii. Hembas, ciHako, He HMeTH B BHAY CIHOK-
HOCTH PACCMOTPEHHOTO Tporecca (21 omepamus), YTo BHIBEIBAET
GoJrbIuHe TPY/(HOCTH NPH ero NPAKTHYeCKOM OCYIeCTBJIeHMI.
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Tabawmnga 3.9

* MocaeoBaTeabHoCTh I MPOIOIEATEABIOCTH OT/eAbHbBIX Onepanii
‘moayueHHs BBICOKOKAYECTBEHHBIX (DA30BBIX TrOJOTpaMM Ha BbICOROpas-
- pematonnx doronaacrunkax Arda-Tesepr 10E70 u Kopax 649F (206]

HaTHafgd TeMneparypa H BIak-
HOCTL ¢ BaMEHYTHIM LIHEKIOM
HIN B JRCHKaTope

Onepamus PacTBop H yciaoBHA 06padoTER t. MuH
3 051 eyt
ITHe HANPAKEeHH ¢ Brigep:susamme B atmocdepe
MYJALCHOMHOT0 CJOA BEICOKOH BIAKHOCTH
Cymra Obprumas (8 muady aaa doro- =
IUIACTHHOK)
DKENOHAPOBAHNE OGEIYHOE RCHOHHPOBAHNE i
B rozorpaMs (pasaugnbIMI
JlazepaMu)
e 2
peBapuTEALHOE Iy6aman sapna Kopmar SH-5 ¢
- nybaenne fepeMelInBagaeM (cyandhar
% maTpua OessogHblit 50 r, yrie-
\ Kucaslii matpuit Geasojaetii 10 T,
muTpobenaumugason  0,5% -morii
wi, popmamua  40% -\
: 5 a1, Boga o 1 a)
TIpoMbIBKA B nporoumoii JenMoEH30BamHONM 3
‘ BOJIE
TlposiBrenne [poasurens 1-19 (¢ nepememmu- 5
BaHWEM B TOKE A30Ta)
Cron-panHa C nepememupammen 0,5—1
Durcnposanne Ofpumniit  (wepyOammit) $ur-} 2-5
Cask ¢ mepeMenHBaHmeM
Hpoumsisra IIporoumas HenOHH30BAHHAS BO- 10
Ia
OrGemmBanme B orGemmparensix c¢ kemeaocu- | [locae oc-
HepogucTeiM  kaauem R-10, ¢ | BeTiaennsa
Gpomuoil Mejplo I fp. (OpomHax | eIfe
Menn 40 r, auMoHHAA wHexorta| 2 Mum
momorugpar 100 r, Boga a0 1 x)
ITpomuieka B mpoTounoii JieHOHH30BAHHGIT 3
BOfIE
CTBIEHUE Pacreop  BYXPOMOBOKHCIOrO 4-5
aMMoHRnA 4—169% -HEii
mrRa Iloamoe oTcyTCTBHE MBLIH, KOM- -
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TaGamma 3.9 (oxomuanue)

Onepaund Pacrsop n ycaopua ofpaborkn t, MUH
DHKCIOHAPOBAHIIE Mop apromoBeIM JazepoM -
(3acserxa) (A=488 um) nau yasrpadmomne-

TOBBIM CBeTOM (XyiKe)

710 TexX Hop, NOKA IMPO3pavHOCTh
cioA ymenbmaercsa o 30—409%
0T NepPBOHAYANLHOH (DKCIOHH-
POBAHHUE LIPOBOAMTCS 1O
yraom Bperra)

[pomereka u ocserienue | B 20%-mom pactsope Gucyasdgu- =
Ta HATpUA (KO0 HCIE3HOBEHHH

AEJITO-0 PRHIKEeBOIL OKpacKI
eI105)
ITpomeiBKa B mporoumoil jlemomn3oBaHHOI 3
BOjIE
(Durcuposanue C mepememmuBagueM 1-2
[TpombiBRA B uporouHOll JeHOEM30BAHHOI 3
BOJIE
Topsauas npomsiBka (nas | B ropaweit some (~60°C) mo| 16-45
o0OpasoBanuA pexabeda) OTMBIBAHUA He3a[y0JIeHHOIl Ke-
JaTHHLI
OGespnamupanme 100% -mprit nzonponnioseni | 0,5=1

COHPT (0 BU3YAJBHOr0 HAOGIIO-
JeHHS MakcHMAaJpHOH jH(par-
munonuoi aderTusHoCcTH HA O0T-
pasKeHme)

Cyuixa B armochepe cyxoro azora Brrerpas

3.6. O6paGoTEa roTOBBIX rOJIOrPaMM

Paccmorpeﬂnme IpoIecChel IEO]IOJIHHTBJINIOI"I 06pa60TRH
roJiorpaMM, OTHOCAIIHECA K YMEHBIIeHHIO yCa/IKH dSMYJILCHOH-
HOro cJjos, YJydIleHdp ero paBHOMEpPHOCTH, oTOeMNBAHNIO
U T. L., MOI'YT IIPOBOJAUTLCS HE TOJBKO B X0je 001Iero mpoiecca
oﬁpaﬁomu, HO I C I'OTOBBIMH roJiorpaMmamy JIL Yy amienmss
uX KagecrBa. K rakum mponeccaM OTHOCATCH TAKIKEe BO3MOMK-
HOe YyCHJICcHHEe H ocradbrenne rojiorpaMM, HX TOHHpOBaHHUE,
JallUTHOEe TOKPBITHE, 4YTO HaXOJHJIO0 OPUMEHCHHE B JUIOIMa-
HOBCKOM cmocobe npermoi unTepdepennuonnoi gororpadmm.

IIpn paccmaTpuBaHEE ToJIOTPAMM, B YACTHOCTH IOJY4Ya-
€MBIX BO BCTPEYHBIX NOYyYKaX, MOMHO 3aMeTHTh HaJAYHEe
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. OTAEJALHBIX HeGOJALITHX MATHBINIEK, YaCTO 3€JeHOBATOTO M

| KpacHOBATOIO IBETA, Pe3KO OTIMYAIIEXCsA 0T 00mero 1pera

ronorpadmgeckoro mzodpaykenns. Hanxmume dTHX DATHHINIEX,

BO MHOTHX CJIy9asX CBA3BIBAETCA € Pa3HOM TOMMMHOI

AMYALCHOHIOIO CJIOA B ATHX MecTax, uTo MOmer o00bsic-

HATHCA FRIAPOBBIMH ITH APYTUMH BKPANIeHHAMI, CIYYaifHO

MOAYTAeMBIMH IPH M3TOTOBIEHAH Miam o6paboTKe TOTOrpaMM.

Jlns MX yeTpaHeRHs TOJOTPAMMEl MOMKHO JAOIOJHNTENLHO 00-

- paborars B crabom pactsope cvaumsareneit (CB-104, 1017 u

np; ~1 r/x), B aTHIOBOM CIIIPTE € MOCTENEHHO MOBHIIAIOINeiicH
KOHIIEHTpAIueil, M30IPOOMIOBOM CLHPTE, & 3aTeM BBHICYIIH-
BaTh, ofecmeumBas HX paBHOMepHylo cymky. Taxyio obpa-
GOTKY MOYRHO COBMECTHTH ¢ 00pafoTkoil B pacTBope mracTudu-
IAPYIONIAX IJIH THIPOCKOOMIECKAX BEMIECTB JINfA yCTPAHCHUA
yCajaKki 3MYJILCHOHHOTO CJI0S, YIAYIMNIeHHA IBeTa TOTOBBIX
rodorpamm. Hax m B xoge oGmero mpomecca obpaborkm, s
~ aroro mMoryT npumenarbes 1—2%-uble pacTBOpPHI TpHATAHOT-
| aMuHa, IIHIEPHHA M JIPYTHX BemecTs (YCTAHABIMBAGTCA IIO
npobam) ¢ pobaBienmeMm B HUX cMaumBarteneil m compra. Ilpu
reobxoumoctn mofodnas 06padoTka MOKET MOBTOPATLC JIIIA
mocTmkenvs rpedyemoro peayasrara, Ilpm aToM MOmeT yiryd-
mareesa sprocTh (amparmmonnas sddexrusrocTs) 06pado-
 TAHHBIX TOJOTPAMM.

N3menenne mpera roIorpaMy Ipi COOTBETCTBYIOMIEM H3Me-
HEHNH TONMNHEL DMYIBCHOHHOTO CJIO0A MOJKHO IPOCTO W Ha-
PASAHO HAOMOAATh, eCHIN HA HEro MOALIIATE (A yBIAKHeHITS
cros) W 3atem GeICTpo paceMarpmBaTh romorpammy. Taroii
mpueM HaXO[WI NPAMEHeHHe W B NpaKTHKe IBETHOI MHTEp-
thepenmmonroit dororpadum. Ilpn arom nETepdepeHRTHONHOE
n300payKeHne MO;KeT JlajKke COBCEeM HNCUE3HYTH 3a cuer (olb-

 moii BrazkHOCTH aTMocdephl 1 CIILHOTO YBeIMYEHIIA TOJIII-
. HBEI 3MYJLCHOHHOTO CJOA IpH ero yBiuamiHennmn (Xpamenme B
armociepe ¢ BHICOKOI BiaskmocThio 1 Ap.). [as yerpanemnsa
BPeHOTO BIHMAHNIA HA KaTecTBO HHTepdepeHuoHHoT0 n300pa-
JREHNA AMEMAXCA MeeKTOB B IOBEPXHOCTHOM CJI0e IpH
paccMaTpPHBAHNA IMNIIMAHOBCKAX IBETHHIX (pororpadmit mpu-
MEeHANACH CHOeIHANLHAS KioBeta ¢ O0H30JI0M, B KOTOPYIO
- HARJIONHO TIOMeImanach paccmatpmsaemasi (ororpadma. [lusa
YCTPAHEHHS BO3MOIKHOTO M3MEHEHHS IBETA IBETHEIX MHTEP-
* (hepernmonnsix dororpadmit 0HE co CTOPOHBI HMYILCHOHHOTO
CIIOSl TMOKPHIBATACH TOHKAM CJ0eM BaIqUTHOrO IIPO3PATHOTO
~ mara. Jlma pamrenbmoit coxpamseMocTnm Tpedyemoro IBera
TOIOTpaMM HX TAK/Ke PCROMCHYCTCH MOKpPLIBATL 3AITHTHBIM
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HUTPOJAKOM WK CTCKIAHHBIMA NJIaCTHHRAMNI © OGHJIQHBE\HHGM
nx mo Gowam [168].

s gocTmmenns TpedyeMbIX peayibTaToB Hpnm 06paboThe
JUTHMAHOBCKAX NBEeTHBIX HETepdepennnouubix (ororpadun
HCHOJb30BAJHN pPas3jinIHble IPOLHECcChl YCHIEHHH, ocaabaenus
n tonnposaunsa [8, 9]. Jlammele mpomeccsl MOryr mpime-
HATHCA MW JJiA YIYUYIIEHNs KavdecTBa COBpPEMEHHBIX I0JIO-
rpamm. Jlan yemmemmsa usetHmX (ororpadmii mpuMeHAIOCH
oTOennBaHNe MX B PAsHEIX PACTBOpPAX € HOCIEAYIOIMIAM 4epHe-
HHEM (B pacTBopax CepHHUCTOKHCJIOIO HATPHA, HeJe3noro,
IAPOraJuIoIoBoTro, aMHuJA0J0BOTO M POXHHAJIOBOTO HPOABHTE-
neit) . Mnrepecusiv asjisercs Qusnvdeckoe yCHIenme, A KOTO-
POTO MCHOILAYETCA CACTYIONIA PacTBOp:

Bopaa 100 Cyasut HaTpus 24 1
Popanncreiit 24 1 Tuocyanar marpus S5
AMMOTIHi BpomueTerii kammii, 6 ramexn
AzoTHOKHCIOR 4T 10%-ub1it pacTBOp

cepebpo

Ilpm ynorpebaenmm 5 MI 9TOT0 pacTBOpa CMEIIHBAGTCHA C
54 Ma Bojer M ¢ 2 Mu pojmHATOBOTO npossuTend. Ilocae yen-
JMeHHS IIACTHHRE (PHKCHPYIOTCA M XOPOMIO IPOMBIBAIOTCH.

Jns ocraGiuenns JIHIIMAHOBCKHMX TBeTHHIX oTorpadmii
npuMensncs pazdaBieHHBIL pacTBop (hapMepoBCKOTO ocaabm-
TENs:

Pactrop A Pacreop B
Trocyabhar narpna 10 r Kpacnasa xporauas 2r
Bopa 50 mm COTh
Bona 10 mar

IIpu ynorpetirennn cmemusaercsa 10 s pacrsopa A, Kam-
as pacrsopa B 1 150 mut Bomsr.

OGpaboTka NMpOABICHABIX M OTHUKCHPOBAHABIX TOJIOTPAMM
B cTadpIX PAcTBOPAX JKEIE30CHHEPOIACTOr0 KaJIua ¢ THOCYIL-
arom HATPHA W JBYXPOMOBOKUCION0 KaJIHA € COPHOIT KACIO-
TOI PEROMEHJIYCTCH JUIT HEKOTOPBIX COBPeMEHNBIX roiorpadim-
YECKHX MATePHAJIOB JUIA VIYULICHIA Pe3KOCTH Kpas.

JUtst yarydnienus nBeTonepejaun Wian IpH HaJngum 00JIh-
IMOTO COAEPIRANMA AMMHAKA B IMNPOTAIIOIOBOM IPOSBUTENE
PEROMEHIOBAIOCH TPHMEHATH ocaabieniie B mepcyabdaraom
ocnaburene [8]:

[Mepeyanar ammomus 2.1
Boxa 100 s
Cepnas rmenora 10 ganeas



Tadbamma 3.10

Bausuue nponeccos yewieHHA, ocaadaenus M BAPHPOBAHMA NPO-
YCKAIIMX rojaorpaMM Ha uX aadpaskumonnyw addestnsnocrs [210]

n %
i nexonHan ““gg,ﬂg}m'
. uanuecKuil yemInToNn 45 4t
~ Xpomossiil yemuates, 23 2,5
~ YPaHORKI YCHIATETh 23 0,7
- (Mapwmeponcknii ocaaGuTems 3,5 45
- XpoMmosstii ocnadurenn 35 24,0
. MapranueBoKHCIBIH ocaabuTteln i 3,5
~ Ilepeyandarusii ocaadure 3,5 3,5
~ Cepuuctsiii BUpam 3.4 8,5
~ Hpacuo-duonerossiii Bupax (¢ cepHO- 34 3,7
~ KHCJOiT MeJibIo)
- JhomumecHenTHe BUpaK (¢ THOCANMITH- 3.4 18,0
- JI0BOI1 KHCJIOTOI)

Tonuposanue JuNNManoBeKAX nBerunx (Qororpaduii mpo-
BOJIMJIOCH B BaHHE ¢ POJAHHCTHIM 30JI0TOM.
~ Bumanume mporeccos ycnmienus, ocialleHds W TOHHPOBa-
- Hua ma gudpaknumonnyio 5@E@eKTHBHOCTE NPONYCKAIOIIAX I
| oTpakaTeNBHBIX OJOrpaMM  MccdejoBajzoch Macaenkosoii,
Ilerpenro, Kupuwmrossiv 1 p. [210]. B xauecree mexopubix
HCIOJB30BAIICH TOJXOTPAMMEL, HOXY4YeHHbIE B CXOAAMMXCH
myukax Ha «upospadansixy Goromacruakax [19-1-633 ¢ pasnoii
~ HCXOJIHOi IIOTHOCTHIO nodepueHuil, B romorpaMmax npejsa-
. purTenbHO M3Mepsurach HX AudpaknuonHag dPerTHBHOCT W
BaTeM OHH HOJIBEPrajlich COOTBETCTBEHHO YCHICHHIO, ocliad-
JIeHHI0 I BHPHPOBANHIO B PA3IHYHEIX PACTBOPAX, IOCJE WEro
BHOBL HaMmepsurach audparnunonaas aerTHBHOCTS.
! N3 monywenusix BpaGore [210] peayasraros (radm. 3.10).
~ MOKHO BHJeTh, 4T0 HOpH 00paboTKe TOJOTPAMM B HEKOTOPLIX
| yeHIHUTEeNAX, OocaabuMTeNsAX W BHpaKax HX gEdpaknuoHHasn
- 9hperTHBHOCT, MOJKET BHAYHTENBHO yBeanmuumsathes, llpnm
- BTOM HAJ0 MMETH B BUJLY, YTO JOCTHTaeMBble Pe3yAbTaThl 3aBH-
AT OT INIOTHOCTH MCXOJHBIX I'OJOTPAMM, HPO/0JFKHTEILHOCTH
obpaborkn m pasGaBieHHmsA BOJOIl MCIOAB3YEMBIX PACTBOPOB.
B meroropsix cayuasx, manpumep A XPOMOBOTO ocaabuTes,

14 H. H. Knpumios o7
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nosnyuaemstii addert MosRHO eBA3LIBATE ¢ 00pasoBanmeM (aszo-
BBIX rodorpaMM. Bajkuoe sHauenne npyu MpuMeHeHIH OPOIECCOR
yeuaenus, ociaadaeHns W BUPHPOBAHHUA MMEET paBHOMEp-
HOCTH 00paboTKE NITPHXOB PENIETOK BO BCeil TOMIe OMYJb-
CHOHHOTO CJ0fA, YTO JOCTHIAETCS COOTBETCTBYIOUNM pasbas-
JeHneM pacTBopoB. PeayibraThl HecHe0BaHHA HOKA3LIBAIOT,
4TO IpHMEHCHHe IPOIEcCOB YCIenns, ocaableHnsa W BHpPH-
POBAHUS TONOrPAMM MOJKET MPEACTABIATL HPAKTHUECKHl
HHTepec.

3.7. llpoaBounoe oGopynoBanue
T 0OPadOTKH rOJOrPadM

Pesyanprater, mosmyvaemsie npu odpaGorke KurogoTomMare-
PHAJIOB, B TOM YHCJIE W BEICOKOpAa3peImaimimx rojgorpadude-
CKIIX MAaTeplajoB, ONpefelsioTesa He TOJbKO Pelentypoii me-
HOJb3yeMbIX 00padaTsiBalONHX PacTBOPOB H HPERAE BCETo
NPOABUTENCH, HO HE B MEeHbIIeH Mepe YCJIOBHAME IJIH CIIOCO-
Oamm 00paloTKH, a MMEHHO HHTEHCHBHOCTLIO IepeMeninBa-
HIlSI PACTROPOR, HPEABAPUTEILHOTO TPONUTHBAHIIA IMU OMYJIh-
CHOHHBIX CJIOCB Il 3aTeM 3aBepuieHHs B Jipyrom pabouem
pactBope, obpadoTkoii ¢ Hamocom pactsopo u 1. i [179].
B cBsaan ¢ sTuM npejupuATHs, NArOTABINBAIOIIE COBPEMEH-
HEIe KHHOPOTOMATEPHATBI, CTAIN PEKOMEHJOBATH JUIA HX
oOpafoTkn Kak penentypy o00padaThiBAIONUX pPACTBOPOB M
peskuMbl 00paboTru, Tak u Tpedyemoe Ui HX OCYIIECTBIIE-
HUS  aBTOMATH3NPOBAHHOE IIPOABOYHOE O000pY/I0BaHHE, I10-
CKOJLKY 03 dTOro He MOJKeT rapanTHpPOBATHCS HEoOXOgHMOe
Kkauectro pororpadmueckoro maodpasKenns.

Onuako Bee 210 HOKAa He yudursiBaerca B romorpadum, 06-
paborka roJorpaMm [POBOANTCA B OOBMHEIX JabopaTopHbIX
YCJaOBHAX B KioBetaX 0e3 Heo0XOJMMOTr0 KOHTPOJA CBOICTB
obpabaTeIBAIONINX PACTBOPOB U Beero mpomecca. OOmscHmer-
e DTO TeM, 4To rojorpadus JHilh HAMHHAET MEPEXOjHThH B
CTA/I0  ONBITHO-KOHCTPYKTOPCKEX paapaborok. Bosumraer
HOTPeOHOCTL B MPHMEHEHAN [POSBOYHOTO 000PYI0OBAHIA, KaK
9T0 ONMCAHO HPH MCHOJB30BAHIE METOJ0B ToJiorpaduiaeckoii
naTepepoMeTpuEn B HepazpyIIaoIneM KOHTPOJEe W3J(eJimil.
[Tpumensiembie Juist JIaHHBIX IeIeH TOPTATHBHBIE MPOABOUHBIE
yCTpoicTBa NpecTaBIAi0T co00il 6aYKA ¢ JeprRaATedAMA JUIA
GoToIaCTHHOK, B KOTOpBIE IOCTEA0OBATENBLHO 3aJMUBAIOTCH
npossagoniie, GUKCHPYON{e U JPYTie PacTBOPLL, a Takrike
MPOBORATCHA HpoMbiBRa ofpaboranHoro marepmana. Ommcans
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~ yerpoiicTea 1 npucnocofnenns s ofpaGorkn gorommacru-
HOK HENoOCPeJCTReHHO BO BPeMs OHKCIOHHPOBAHWUA, Korja,
manpuMep, mTHOM ofpasyoiieiics KIOBETHl CIYKHT BePXHAA
rpamb TPU3MEI, WCIOAL3yeMoil mpH  rojorpadmposanun
ja 211].

Hua ofpaborkn ronorpadmuecknx (oromarepnaion n ja-
GOPATOPHEBIX YCJIOBUAX TPEJICTABIAIOT MPAKTHYECKIIT HHTEpec
HEKOTOPBIC THIBI IPOSBOYHEIX TPHOOPOR U yCTPOHCTB, IpAMe-
HAEMBIX B HaGopaTopmoM KOHTPOIE TPOTEcca M3TOTORITEHI,
BRIIYCKA W NPHEMKN pasimuubiX KuHogoToMaTepuaion, HX
obpaborkn B npodeccnonananroil 1 modHTeNbeKoil hororpadmm
M UISL pasueix Hayuno-rexumdecknx neneit. [lomarmo, uro B
CBA3M ¢ PAsIMUNEeM PEeRIMOB H IPO0JGKATENBHOCTI 06padoT-
K1 rogorpaguuaecknx oroMaTepuasos W HAJAMUHA IS HOX
pifa JOMOTHATENBHBIX cTajnil 06paloTKI YRaabIBaeMbIe TPO-
ABOYNGLIC TPIOOPEL I yETPOHCTBA MOTYT OTPEHOBATH HEKOTOPBIX
BHION3MCHCHUIT W JOMOIHUTENLHBIX upHenocobaenmit. Op-
HAKO H IPH 3TOM HEoOXOAHMMO IHCHOIB30BATL DONBINON OIBIT
HX OpakTAveckoro mpmMmencnms. Hamo mmern B BHIY, 4TO
OpicTpBIC TMPOTECCHl MPOSBICHNST, XOTA U He HaXOAAT LIMPO-
KOTO TpPAMEHEeHHs B rojorpadimi, HO yie HaYMHAIOT paspa-
fatemathes. Iloxa ae of6wvmo cunmraercs, uto mambosiee ng-
PeKTHBHO TOHKAS MHUKDPOCTPYKTYpa rodorpaduaeckoro mao-
OpaskeHNA BRIABISACTES B MPOIECCe ME/UIEHHOTO TIPOSBIEHNA
B pa30ABICHHBIX BHIPABHHBAIOIIHX HPOABHTENAX, KOTJA MO-
HO B H3BECTHOIl Mepe peryiainpoBaTh pasMep YacTHI[ IpOSB-
gAeMoro cepefpa M IMOJXYYaTh NX MUHHMAILHO BO3MOJKHBIMH.

Hust ofpaborkn romorpaduaecknx gorommractunor m hop-
MarHBIX (oTomIenok HeGOJNLIIOr0 paszMepa IIPEACTABIACTCH
BO3MOKHBIM HCIIOJBL30BATL NMEIOIIICCA JadopaTopubie mpuho-
put it obpaGorki cenenrorpamu [212] ¢ nepenenkoit jepxa-
TeJIeIT CEHCHTOIPAMM IIPHMEHUTENLHO K oOpadaThiBaeMOMY pas-
mepy dorommacTunok win miaemor, B gamneix mpudopax ocy-
IIECTBIACTCA  NHTEHCHBHOE IICPEMCITUBAHIE DPACTBOPOB M
TpefyeMast TpooIRITEILHOCTL 00pafoTKI H TeMIepaTypHble
PERIMBL  VCTAHABIMBAIOTCA € [OMOIIBI0  IIPOTPAMMHOTO
VCTpoiicTBa.

ITpencrasnaercs, aro Ges 3HAYMTENBLHBIX TEPEJIETOK W1
HpUCIocofIeHII MOTYT HCIHOIB30BATHCS MMEIOTIHECH TPOABOT-
HBIe yeTpoiicTBa s GwicTpoil ofpaboTem (gopmMaTHBIX pemT-
TeMOIIEHOK, HO € COOTBETCTBYIOIIM YBEJNYSHHEM B HIX IIPO-
pomxnTenpuoctTn ob6paborkn roxorpadumuecknx goromarepua-
a0B. IopobueM e 06pa3oM MOTYT MCHONL30BATHLCH IIPOABOT-
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HEIE YCTPOHCTBA KapycemrbHOTO THHA, IMOJYIHBIINe GOXBITOe
pacupocrpamenne s obpaborku dopMaTHbIX IBETHBIX I1Ie-
Hok u orobymarm. B arux yerpoiiersax ofpabarsiBaeMuri
MATepHAT B COOTBETCTBHH € YCTAHOBJICHHOIN TPOrpaMMoi HX
06pafoTKH MepHOJUYEcKN INOHUMAETCH, 3aTeM ONyCKaercs
B HOCAeAYIONIT 6aK ¢ pacrBOpaMd i T. Ji., Hoclie 4ero mopot6-
HBIM jKe 00pa3oM mpoMEIBaeTes W Jlajiee sbicymmsaeres. [Tpn-
MEHSIOTCA TaKKe yceTpoilcTBa ¢ ofHnM (akoM, W3 KOTOPOTO
HOCACIOBATENLHO YHAAJAIOTCS HCHOJB30BAHHBIE PACTBOPBI M
B HEro 3aJUBAIOTCH [pYrHe, KaK, HAOPHMEp, HTO0 NPUMEHIeTCsH
B m3BecTHHIX OGauyxkax A obpaGorkm HeGOJABIINX KYCKOB
posinioit mwin GopMaTHON MIeHKIT,

Jlnsg obGpabGorku Goabmiero merpaka roJorpadmuecroi
GOTOIITEHRKI MOTYT NPHMEHATHCH HMMCIONHECH PasHonfpasnne
HPOABOYHBIC YCTPOICTBA ¢ HEHPCPBIBHLIM ICPeJIBHIKCHNEM
wieHKn B 0akax ¢ ofpafaThIBAIOIIMI PACTBOPAME M 3aTeM
e¢ TpoMBIBROi (00BIMHO AYINEBOi) M CYINKOiL.



i I'masa 4

’ OIEHKA KAYECTBA
roJIOrPAONMYECKHX
DOOTOMATEPHAJIOB

H KOHTPOJIb ITPOIECCOB
NX ObPABOTRU

4.1. Odman xapakrepucTHka METOJHK HCIBITAHNA
rojorpaduyecknx (hporoMaTepuaion

Onenra KavecTsa BHICOKOpa3pelaiomux (HoToMATCPHAJOB
| A Todorpadui BETPEYAeT Cepheanble TPYAHOCTH, 00y CIoBIN-
| BAEMBIC HCKIUHTEILIOH TOHKOCTHI0 HEOOXOMHMBIX METOIK

A UX Pe30ALBOMEeTPUYeCKOil, YaCTOTHO-KOHTPACTHOI, Xmc-
| nepenonnoi, (GusuKo-xuMIIecKoi u rojorpaduaeckoi xapai-
repuctaku. [locrarouno ykasars, HapuMep, 4T0 Hal0 yMeTh
OIpe/edAThL pasgpenaiongyo coocodnoers mopsaaxa 10 000—
- 20 000 maa/mym 1 Gomee, HBMEPATH IAHEHNBIE PasMephbl HMYIh-

CHOHMBIX 3€PeH B HECKOIbKO HAHOMETPOB, ouenusatsh 1% -myio
| yeamKy BMYJLCHOHHOTO o mociae oGpaBoTkmw, Wi,
| HHAYe, W3MEPATH TOMIHHY HMYJILCHOHHOIO CI0S ¢ TOTHOCTHID
- memnee 0,1 mem. Hago Tarse umers B BHAY, 9T0 HHETEPECYOLIIE

HAC HCXOJIHBIe JANHBIC 0 CBA3H CTPYKTYDPHI PA3MIYHLIX 00BeK-

TOB €O CTPYKTYpOIl TOJydYaeMBIX 00BEMHBIX TOJIOTPAMM MOKA

OrpanNYUBAIOTCA JUIIL 00Iel IMOCTANOBKON BOIPOCA W ITPeJ(-

BAPHTEJLHBIMIE pesyianraTaMu mecieposanni, IIpu srom ofbru-

HO TPOBOJHAMAS ONEHKA KAYecTBA HOJYTAEMBIX TOJOTPAaMM

Junis mo ux audparagnonnoit sdgdexrnerocTH HEfocTaTOUHA

U ossna GBITh JIOMOJNEHa Ompesie/lenneM OTHOTIeHUs Ioes-

HOTO CHI'HAJIA K IIYMY, YCAJKOH ¢JI0fa mocke o6paGoTkM m Jip.

K wmanomennoMy cuaefyer Ro6aBmTh, UTO PACCMOTPEHHE

OMYJILCHOHHOTO CJIOSL KaK TPEXMEpPHOIl cpejisl, BO Beeill Toimie

KoTopoit hopmupyercsa rodorpaduueckoe m3obpaskenue, MOKA
M3Y9IeHO COBEPIICHHO HEI0CTATOTHO, B TOM HICIe DICKTPOHHO-
MUKPOCKOIIIECKUMT B MUKPOCKOIMYCCKIMA Meropamm. IHe-
JIOCTATOMHO M3YUeH HMYJILCHOHHBIL €0l Kak TpexMepnas
cpeja mpuMeHUTENbH0 K (hopMEpoBanuio B HeM 0 TNIyOmEe
obsranoro dororpagmueckoro  (onrTmaeckoro) maobpazKReHHsA
[213, 214], wro momer oOBACHATHCA CHOMKNOCTHIO M TOHKO-
CTBI0 HeoOXOUMBIX JUIS ATOTO McciejoBannit, Bee aTo ykassl-
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Tadanma 44

Ofman xapaRTePHCTHRA PAZTHUHBMX METOJHK HCHBITAHNA BBHICOKO-
paspemamupx QoroMaTepnazos jaas  roaorpadmn

Henpiranun IIponoauMeie onpeaes e

ObuiecencuTOMETPHICCKIE CBETOTYBCTBUTCNBHOCTE (ofmas,
aiperTHBHAS T AAA PABTMYHEIX MOHO-
XpoMaTHIeCKUX W3JayIennii), Koaddgn-
IMEHT KOHTPACTHOCTH, YPOBEHE BY AN,
MaKCHMANLHAA II0THOCTE, (JoTorpadin-
YecKas mupoTa

CHGI(TDOGBHU!{TOMBT[)II'IDCKH(} H])HHHH Gﬁ(‘l\"l‘]’?{l.ﬂh[lﬂf’l CBETOYYBCTBH-
TJIABHOCTH (ilDTOMuT[‘.])HﬂJIil. ee MaKcH-
MAJLHLIC 3HAYeHNA HpH pPasianYHBIX
JUIMIax BOJH

CrpykTypuble 3epHueToCTh W rpamyIsApHOCTD, paape-
mawn@an cnocobnoeth, peakocts, YKX,
WIYMEL, JIHCIIEPCHOHHBIC XapakTepH-
CTHKH, MUKPOCTPYKTYPa Ha0bpanenus

o Ip.
XuMHKO-agaJuTHIeCKAe, Conepikanme cepefipa W #KeJaTHHBI,
PuamKo-xUMHUeCKHe 1 TONMIHHA  OMYJALCHOHHOTO CHOA, CTe-
(uauKo-MexannuecKue MeHb ero 3agy0JennocTH 11 MPOMHOCT

npn  ofpaboTke, MexaEHYECKHEe Jie-
dexTer m ap.

Tomorpaduueckne Kpusasg aMmintyimoro nNponycranns,
roJorpauueckas u HKCNO3MIHOHHAA
CBeTOUYBCTBHTEIBHOCTE, HNMPaRTHOE-
masn aQPeRTHBHOCTL W €€ ONTHMAITb-
HEIC 3HAMCHIA, WIYMBL # OTHOIMICHHE
NOJE3HOTO CHTHANA K MYMY, 9KCI03H-
NIONHBIC  XapawTepuUeTHRE,  ycajmka
IMYIbCHOHHOTO CJI0A, OPHECHTAIMONHAS
YYBCTBHTENLHOCTE W JIP.

BaeT Ha Heo0XO/MMOCTL TOCTAHOBKE Gojee HOAHBIX H 00-
CTOATENBHBIX HCCACOBANMIT O OIMEHKEe KavecTBAa BBHICOKOpA3-
pemaomax goToMaTepHasoB UL Todorpadun W HoIyIaeMbix
Ha HHX Pa3JMIABIX TOJOTPAMM.

Bumecre ¢ Tem B mpakTtuke ronorpadmu BOo MHOTOM yiie
ONpeIenMINCh OCHOBHBIE METOAHKA pa3JTHYHbIX WNCIBITAHAN
rororpadguueckux  OTOMATEPHATOB, KOTOPEIE B  Pa3HBIX
BHIOMBMEHENNAX HaXoNAT NPAKTHYCCKOE MPAMEHCHmE, JTH
METOJHKHA BKIWYAOT B cels o0MleceHCHTOMETpHYECKHE, CIIeR-
TPOCEHCHTOMETPHIECKHAE, CTPYKTYPHBIE, XHMUKO-aHAJIHTHITE-
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. ke, (pMBNKO-XEMIYecKHe ® rojorpafuuecKde HCHBITAHMA,

ofmas XapakTepHCTHKA KOTOPHIX upupsojurcs B Tabm 4.1,
Pasiauugble METOJUKH WMCUbITaHUil rojgorpadudecknx @oro-
MATePHAIOB TOKA He yHUQUUIPOBAHB 0 IPUMEHAIOTCA B pas-

. EBIX BHAOM3MEHEHHAX, JTHM BO MHOTOM MOMKeT 00BACHATLCST

pasanuMe B XapaKTepPUCTHKAX OfHUX W Tex ke doroMarepma-
JI0B, VKa3biBa€MBIX Pa3HBIMH ABTOPaMM.

Jlis olleHKEH KavyecTBa BBICOKOpa3pelmanmux goromMaTepu-
anos s roxorpadun Bee DOIbIIe HAYAHAECT MPUMEHATLCA MX
romorpadudeckas xapaKTepucTHEA B OCHOBHOM 110 9KCIO3H-
MUOHHOI MM DHEPreTHUecKoil CBETOYYBCTBHTENLHOCTH M JI0-
eTHraeMoil MarcuMasbuoi audparknuonHoil sdeRTUBHOCTH.
Ob6mnsicusiercss 9T0 TeM, 4T0 1Mo OOBMHEIM Jus (pororpadum
o0IeCeHCHTOMETPHUCCKAM, pPe3oxbRoMeTpudeckuy, Quanko-

- XHUMNYEeCKHM H LI)H:!]iHO-MEX&HH‘IOCI{HM HCOBITAHMAM HE

Mo;ker OBITL ONeHeHo rojorpauyeckoe KadecTBO BBICO-
Kopaspemanmux (poroMarepuanon, IpH HTOM OlUpejeleH-
Hasg KOPPEIAIUA DTHX XapaKTepucTHK IIOKa He yCTaHOBJEHA
0, HaJl0 MoJIaraTh, MpakTuueckn HepeaabHa. Bmeere ¢ Tem s
CPABHUTENBHOI OlleHKM Kadeerna rojorpadmuecknx doroma-
Tepuajgos B 00mEeM accopTHMEHTE BHINYCKAEMBIX Pa3IHYHBIX
kunooroMaTepuanos ux obeunsie Qororpaduueckue, guan-
KO-XHMIYECKNe M JPyTHe HCHOBITAHHSA HeJNb3si 0TOpPACHIBATD,
OnmnM B2 OCHOBHBIX BOIPOCOB CPABHUTENBHON ONEHKIT
PazIMYABIX CBOMHCTB rojorpadmaIeckKux GoTOMATEPHAIOB ABIIA-
@T¢s1 e TOThKO YHI(PUKAINA PAasIHIHBIX METOTHK UX HCIBITA-
HUil, HO ¥ MPIMEHAEMBIX B HOX KOHTPOJIBHO-M3MEPHTeIBHBIX
1npudopoB. ¥

4.2, ObmecencnToMeTpHIECRIE
H COEKTPOCeHCHTOMETPHYEeCKHe HCBITaHuA

Xapagrepuernra (ororpadudeckoii u rodorpaduuecKoi
CBETOUYRCTBATEALHOCTH RBICOROpa3pemanmusx goroMaTepma-
son us rojgorpadum 6eita pacemorpena seime (M, pasmu. 2.3).
Onpejesieniie  ¢BeTOMYBCTBUTEABHOCTH ©  jpyrax doTorpa-
(uvecknx nokasareneii KHHOQOTOMATEPHAJOB BXOJHT B
aajiavy crennalbHOTO pasjiena mayanoil hororpadnm, HassBa-
eMOTO COeHCHTOMETpUEeil, W WA NPOBOJUMBIX OOIIECEHCHTO-
METPHYECKHX I CHEKTPOCEHCHTOMETPHYECKNX MCHBITAHMAX
CIIEJIYeT 0CTaHOBUTRCH MOApoGHee.

OduecencnromeTpuiecke HensiTanna KnrodoroMarepua-
JOB NPOBOJATCS 110 OTHOLUIEHHI0 K periaMeaTHPOBATHOMY
GesioMy  (AHeBHOMY CBeTY H CBETY JaMI HAKAJINBAHIA)
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€ DKCOOHHPOBAHIEM WpPH PasinvyHOM OCBeIIeHHH B CIe-
IMaIbHEIX npubopax, HasplBaeMbBIX cencmToMmerpamu [215].
B coBpeMenHLIX CEHCHTOMETPaX PEryJIHpOBAHHE KOJIHICCTBA
OCBEIIEHHsI CEHCHTOTPAMM HPOBOJIITCS 10 MIKAJC AHTEHCABHO-
CTH ¢ DKCHoHNpoBaHHeM (horoMarTepuaia IOJ CTYIEHTATHIM
KINHOM WK ApyruM cuocodom, Ilpojommnrensnocts aremonn-
POBAHHSA COCTABJISAET COTHIE — JIECATHIE JIOJIHM CeKyH[bI; JUIs
MAJIOYYBCTBUTEALHBIX (OTOMATEPHANIOB OHA MOJKET yBeIMvu-
BATHCA.

JKCIONWPOBAHNGIC B CONCHTOMETPE MOMOCKHE MCHEITYeMOTD
oromarepuaa TPOABIKIOTES B yCTAHORICHHBIX KOHTPOJILHBIX
OPOABUTEIAX, 00BIMHO HCIOALAYEMEIX B MPAaKTIIKe 00padoTHR
KEHOPOTOMATEPHANOB, (DHKCHPYIOTCSH, NPOMBIBAIOTCA W BBICY-
muBatTes. OnTAvecke MIOTHOCTH PA3JHIHBIX [OJEH [OIy-
YeHHBIX CEHCHTOrPAMM H3MEPAIOTCS Ha JIeHCHTOMEeTpe, II I0
pesyJIbTaTaM H3MEpPEHHil ¢cTPOATCA XapaKTepHCTHIECKHe KpH-
BBI€, MPEJICTABIAIONIHE 000 3ABHCHMOCTE ONTHYECKNX INTOT-
HOCTEIl MPOABICHHBIX MOYePHEHA 0T Jorapudma KoamyecTBa
ocpemenna (dremosunu) nupn srenonuposannn. 1o moerpoen-
HBIM XapaKkTePUCTUMECKNM KPHBEIM OIpPEEIAIOTCA CeHCHTO-
MeTpUYecKne moKragarean (OToMATEpPIaia: CBeTONYBCTBATEN b
HOCTH, KOd(@MIMEHT KOHTPACTHOCTH, BYAlb, MAKCHMANLHAS
mrotaocth M ororpaduueckas mMmpoTa. ITH ONpPEHENCHIA
HNPOBOATEA 10 OTHOIMEHII0 K XapaKTepucTHYeckoil KpuBoil ¢
YCTAHOBIEHHBIM I Komkpermoro (oroMarepuaia Kodd-
(hnomerToM KOHTpacTHOCTH (€ IMOCTPOCHHEM IS DTOT0 KPHBO
3aBUCHMOCTI KoA()PUIIMEeHTA KOHTPACTHOCTH OT HPOOIGRI-
reasroctn npoasnenma). Hopmagnnnie woddduiments ROHT-
pacTHOCTH JUIA HEraTHBHLIX KHHOILICHOK OOBITHO COCTARJIAIOT
0,6—0,7, merarmeusix goromnenox — 0,8—1,0, moauTnBHBIX
mienok — 2,0—2,5, mieHor s MAKpoQWILMEpOBATIHA —
4—5,

Kpome ofmeii cBeTouyBCTBATENLHOCTH, HBMEPACTCA TaK
HasbiBaemMag s(@erTHBHag  CBETOYYBCTBUTEALHOCTL (POTO-
MaTepmaia PN ¢hbeMEe ¢ pasaundnsiMm cseromianrpami, Oma
OTIPEeZIeNAeTCS NP HKCIOHVPOBAHNN B CCHCUTOMETPE ¢ JI0TION-
aunrensabiv reateim  (HHC-18), opammessim  (OC-14) n
wpacasim (KC-14) ceerodunbrpamm.

B pasmeix cucreMax ceHCHTOMETPHH CBeTOTYBCTBHTENb-
HOCTH OTpPeJIeACTEs 10 Pa3IndYHbIM KpUTepHAM, 00BIYHO 110 He-
KOTOPOI ONTHYCCKOH INIOTHOCTH IOYCpPHEHHs CBepX BYAaJIm.
CReTouyBeTBATEABHOCTE PA3IMYHLIX (DOTOMATEPHANOR 00BITHO
OllpeeNsgeTes M0 TOUKe Ha XapaKTepHeTHYecKOl KpHBOi, co-
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. OTBETCTBYIOIIEi ONTHYCCKOIH IJIOTHOCTH CBEPX BYAJTH, U BHI-
~ paskaeTcs B eMAMIAX, 0GPATHEIX KONMYECTBY OCBeIIeRus i7
- (ax~'-c™'), Bampumep:

So2a=1/Hp 0.2, (4.1)
So,sa=10/Hn.,+e,as- (4.2)

- Meropgaka mamMepenmns MOHOXPOMATHUECKONH OHEpreTHUE-
 CKOM CBETOYYBCTBHTEILHOCTH rojorpadmaecknx goTomaTepna-
~ JIOB © WX DRCIIONAPOBANAEM B O0OLITHOM CEHCHATOMETpe 3a COo-
~ OTBETCTBYIONIMM HHTepdepeHnnoHubIM creToduapTpoM (mas
NATYHIeHUil pasIMInbIX jgasepoB) paspaGorama AmBIpeeBsIM,
- Ilramenayk u jgp. [216] m maxoamT mpakTmueckoe TpuMeHe-
Hie TPH WCNBITAHAN OTEYECTBeHHBLIX (oToMaTepHalioB JIA
. romorpadmm, Ilo peaymsraTaM menslTanmii, KAk W o0BIYHO,
CTPOATCA XapaKTePHCTHIECKIe KPHBEIE M 0 HEM ONpPeXeXsiior-
. oA CEHCHTOMETPHIECKNE IIOKA3ATeNN HCHBITyeMoro oromare-
pEana. B KOETpONLABLIX HCOBITAHHAX IposABIenne goroMare-
~ pmanos mpopogurcs B mpossuTexax YII-2 mam [-19 ¢ mpo-
. JIOTRATEILHOCTHI0 NMpossiaenus 5—10 mMun npm HopMadbHO
- qemmeparype (20°C). Rammfposka momydaeMeIX B CeHCHTO-
~ MeTpe KOJHYecTB OCBeIeHMs ¢ WHTepepeHnnoHHBIMA CBeTO-
(uabTpaMm  TPOBOJAMTCS 1O peayibTaTAM CpPaBHATEIHLHBIX

HEBI BOJHEL

- U3 peayanratoB paGorsr [216] cmemyer, aro momayuaembie
A MOHOXPOMATHIECKOTO ocBermenns (B ToM dmciie Jazepmo-
' T0) XapakTepucTHTECKHe KpHBHIe (poromMarepmala W KpPHBEHIE
HEB3ANMMO3aMECTUMOCTE TPH KOPOTKEX DKCTOZHIHAX ABIAIOT-
¢ TPAKTHYECKH TARAMME 3Ke, 9TO U 1pu 0OBIYHOM CEHCHTO-
MEeTPHYECKOM MCNBITAHHH ¢ SKCHOHUPOBAHHEM OEIBIM CBETOM.
- Orcrona BrITeKaeT, 9T0 rpaflallMoOHAbIe XAPAKTEPHCTHKA TOI0-
. rpadmueckmx (oToMaTepHaioB MOMKHO ONPENeNAThH HPH HX
I Tgncnoanponamm ¢ maTepdepeHnuoHEEIM ¢BeTOPIILTPOM, a

3 F‘ﬁ-‘. i

BIEHNE HeB3AMMO3aMECTIMOCTH MOMKHO HCCIEA0BATH MPH DK~
‘coanpoBaEnn OeldbiM cBeToMm. HegoctaTkoM paccMoTpeHMON
. METOINKHA ABIAETCS HEe0OXOANMOCTHh IHTEILHON BHIIEDAKKN
| OpH HKCAOHHPOBAHAM ¢ HHTEP(EPeHIHOHHBIM CBeTORIILT-
- pom (me memee 10 ¢), a B cBABKM ¢ HTEM W HEBOBMOMKHOCTH
. IPOBONATH MCCAeTOBAHNIS IPA KOPOTKAX BhIep:KKax. JTHM He-
~ JlocTaTRoM He oOjaamaer paspaboTaEmblii B 3TOH e pabore
~ [216] mazepuwiii cencHTOMETp, B KOTOPOM B KadeCTBE MCTOT--
. HEKA cBeTa NPUMEHATCA PA3IAUNEIC Jadepsl ¢ HOPMADPOBAH-
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ueiM ocsemennem. Caeayer, oHako, 3aMeTHTh, 4T0 cTaOMIN3A-
s paboTsl Mazepa ¢ HOPMUPYEMBIMII B CCHCHTOMOCTDPHH He-
BoNBIIIMEA JIonyCcKaMn B KoaefaHWAX KOANICCTBA OCBEeHNs
IpH PKCHOHHPOBAHHE OCYMIECTBIAETCH 0oJee CHOMKHO, dTeM
crabmansanns oOLMHBIX TPOEKIMOEABIX JAMII, M UMEIOIIHAcs
B OTOM OTHOLICHUH OMBIT TOKA ABIAETCH HEOOILINHM.

CnekTpocencuroMerpudeckne menpiranna kunogoromare-
PHAJIOB IPOBOJAATCH IS OHpeJieleHns BEJIHYMHBI UX DHEp-
reTHYeCcKoil CHeRTPANbHON CBETOTYBCTBUTENbIOCTH (IO OTHO-
MEeANI0 K PagiudibiM MOHOXPOMATHYCCKHIM WBIYYCHHAM) ©
HPUMEHEHHCM  CHENHAALHBIX  NpHiOPOB — CIIEKTPOCEHCHTO-
merpos. ChoerTpasinbHasi CBETOYYBCTBHTEALHOCTH OTEYECTBEH-
nbix  KUHOPOTOMATEPHANOR ONPeIeNseTC ¢ MOMOINILI CIeH-
TpocencaToMerpa, paspadoranmoro Topoxosermy [215]. Dror
npudop MO3BOTACT ONMPEACHAATH CHEKTPAILIYI0 CBeTOUYBCTBH-
TEALHOCTL pasanunbix oToOMaTePHANOB B Npeerax BHINMOIM
n Oanskoit madpakpacasix ofracreit cnextpa. Vamenenne B
HeM KOJANYecTBa OCBEIeHNs MPOUZBOJUTCA 10 IIKaje HHTeH-
CHBHOCTH Tpn TocTosHHoil BhIepxre, [lomydaembie cHexr-
POCERCHTOTPAMMEI TIPOABIAIOTCA 0 3afaHHOr0 Koa(dummen-
Ta KOHTPACTHOCTH B TeX jKe IPOABHTENAX, UTO M NpH obime-
CEHCATOMETPIIECKOM HCIIBITAHMI,

CuexTpanbuas —cBeTOYyBCTBHTENLHOCTH (oToMaTepmana
S, BeIUMCHsiercs B pHepreruwueckux epuuunax (em®/apr) mo
Kpurepmio ontmueckoii mrormoctn 1,0 maxg Byamnio mo gop-
MyIe

S I, (4.3

rae M, — KoamecTBO MOHOXPOMATHYECKOTO OCBEIICHNS, BBI-
pazkacmoe B apr/em®,

Kpusasg cmerTpambioii cBeTOYYBCTBATEABHOCTH (oTOMA-
Tepuata CTPomTeA B Buje saBmcumoctn lg S, or mAMHEEL BOJI-
HEI MOHOXPOMATHYCCKUX MBTVICHHI A, _

CoberBennas CIIEKTpallbHasi  CBETOYYBCTBUTEIBHOCTH
O0BMIBIX  HeCCHCMOMINANPOBAHABIX  GpoMoiioocepedpAHBIX
Kino@oToMaTepPHANOB  OrpAHNMYMBAETCH  KOPOTKOBOJIHOBOI
vacthio cuextpa. ITpm oproxpomarmueckoit cemcHOMIM3AIAIT
OHa HAYMHAET OXBATHIBATL B3EJIEHYI0 YacTh CIEKTpa, a Ipy
TMaHXPOMATHYCCKOIT — JUIITHHOBOJIHOBYI0 KPACHYIO 9aCTh ClIeK-
Tpa ¢ HeKOTOPBIM MpoBajioM B zerxenoit gactn. Ilpn msonan-
XPOMATHICCKOIE COHCNOMIN3aNK CBETOTY BCTBUTENLITOCTD SR~
JAeTCS TPUMEPHO paBHOMEpHOIT JUIA RCEX YacTeil coeKTpa.
Kpusble cnekTpaabuoii ¢BeTOUyBCTBHTEILHOCTH Tod0rpaduye-
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- cknx doroMaTepnanos o0BITHO 0XBATHBAIOT GOJee Y3KHe 30Hb!
CHEKTPA, COOTBETCTBYIONAC H3MYIeHUAM PasJHIHBIX Ta3epoB.
Ho umenorca n horoMaTepuassl ¢ MUPOKOH 30HOI CCHCHOMIHT-
~ 3al(ME KO BCEMY BHJAHMOMY CII@KTPY Jiis I[BETHOTO rojorpadgm-
~ poBaHuA.

ITockoibky, Kak y#e orMedalioch, ONTHMaAbHAA AU(par-
- nuoHHaA APQEKTHBHOCT: OOLMHBIX HPONYCKAKIHAX TOJIO0-
rpaMM JOCTHIAeTCA IPH UX ONTHYeCKOH MIOTHOCTH IPUMEPHO
0,5, To Mo BTOMU ke IJIOTHOCTH CBEPX BYAIH OHpPEAeIAeTCH M
. CHeKTPANLHAH CBETOYYBCTBHTENLHOCTE rojorpaduiaeckux ¢o-
- romarepuanos. HpHBBIe CHEKTPANBHOH CBETOYYBCTBHTEJNLHO-
- crin pasnuvHEIX (goroMarTepHasos MiA rodorpadmu OpHBee-
" |el Ha pue. 2.3,

4.3. CrpykTypusie csoiieTsa

CrpykrypHRE cBoiicTBa (ororpaduuecroro usofpaikeHus
caysRaT XapakTePHCTHKOI ero KadecTBa W KAaYecTBA MCIOJb-
- ayemuix jas nero doromarepuanos, Vx onpenenenne npegera-
BIAET cODOI BaskHBIA caMOCTOATENbHEIN pasjen dororpaduie-
 croit naykm u rexmmkn [48, 215, 217], B 3ajjauy KOTOPBEIX BXO-
JuT pa3paboTRa HeoOXOAMMBIX METOJNK U OIPEeJIeIeHIe 3¢ PHI-
. eTOif CTPYKTYPHI M300pa/KeHNs, paspemanieil cnocodHoeTH,
- YHKX, pesrocTH W MyTHOCTH BMYJILCHOHHOTO €0, (horomer-
prueckoro axBuBatenta, [undpaxnmonmas sddexrTHBHOCTS,
HIYMBI, OTHOIICHIE IOJe3HOT0 CHTHajia K MyMy H JApyrHe ro-
Jgorpadm¥eckue XapaKTePUCTHRA Tak#die CIY/RAT A ONeHKH
| KauecTBa BHICOKOPa3pemaiumx (PoToMaTepuanoB JUIA TOJ0-
rpaum M CTPYKTYPHBIX CROMCTR IMOJYTaeMBIX Ha HHX TOJO-
- TpaMm,

, Jepuncrocts n rpanynapnoc'rb SepHHCTAA CTPYKTYpa
| HPOARIEHHOTO M300PaKEHUs ABIACTCH ONNOM 13 BaKUBIX Xa-
| paKTepHCTHEK KUHOMOTOMATEDHAJIOB II 3ABHCHT OT MUOIHX (hak-
TOPOB: MUCHEPCHOHHBIX XAPAKTEPHCTHR HCXOIHOTO Marvepua-
Jia, OMTUYECKONl IIOTHOCTH MOYEePHEHHHA, PN KOTOPOM IPOBO-
IuTCs OUpefelenne, SKCOOZUINH, HPH KOTOPOI IMOXYYeHEI
JlapHAA UIOTHOCTL MOYCPHEHNA, COCTABA HCITOAB3YEMOTO IIPO-
SBHTEIA, MPOOKRATENLHOCTH nposBaenus i ap. Har yxe pa-
Hee 0TMETAN0CH, PABMEepPHI aMYIHCHOHHEIX 3epeH ToJorpadmtie-
ckux (poToMaTepHaNoB 0ueHL HehoabNme (IHaMeTp TPHMepHo
ot 5—10 go 100 uM) mpm HeGOMBIIOM COTEPIRAHNA B HEX Iajo-
remmjos cepeGpa. ITo ofiycmoBanBaer, Kak MOMKHO 107arath,
- HOoJy9eniie HEKOTOPBIX HEeoOBITHBIX PeayihTaToB IPH UX Ipo-
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ABICHAN, 9TO BHISHIBAET MPAKTHILCKMII WHTEPEC K Iccaeso-
BAHMIO CBA3H MEKAY pasmepoM 3epen (oromartepmana u
CTPYRTYpOil IposBIseMoro n3obpaskeHns.

Jlast cyssjienna 0 HeoHOPOAHOCTH (HETOMOTeHHOCTH) HpO-
ABIEHHOTO M3obpamkenns B Hayduoi ororpadmu npEMeHgIOT
TOPMUIBI 3ePHUCTOCTE U rpamyispaocTs, OGLITHO O 3epHI-
CTOCTHIO MOHNMAETCH CYOBERTHBHOE BOCHPHATHEe Halmomare-
aeM peomHOpogHOCTH (hoTorpadmueckoro m30dpaKeHns, a Ioj
IPaHyISPHOCTEHI0 — O0BEKTHBHAN XapaKTePHCTHKA aT0il HeoJ-
nopojaocTr, OjHAKO 8T0 We Beerga coOmI0jaeTea W OAUH H
TOT 7€ TePMUH «3ePHUCTOCTLY MPUMEHAeTes A 000uX MOHA-
Tiii HeogropoanocTH gororpaduieckoro n3odpaKeHns.

Jlaa oupepenenus rpamyiaapHoctTd  (pororpaduyeckoro
m300pasKenua MCHOIB3YI0T pasindible MeTOMb, Oodpmein wa-
CTHI0 OCHOBAHHBIC HAa OIpeJeJeHiH YBeJINYeHUs M300pane-
HUfA, NPH KOTOPOM CTAHOBATCA 3AMETHEIM €ro 3epHACTOE
(meogmoponuoe) crpoenme. Ha droM DIpHHEIANE OCHOBAH H
npuMenseMeli y nac rpapyinomerp Topoxosexoro [215]. Heun-
351, O/HAaK0, He 3aMETHTh, UTO OTMEYEHHLIC BBHIITE BECHMA
BBRICOKME JJUCITePCHOHHBIe XapaKTePHCTHRM ToJorpaduuecknx
(horomMaTepmaioB yKasBBaoOT HA TO, YTO JAAHHBIE mpmrbop Mo-
FRET NPARTHYECKH WCIOOIL30BATLCA [IA HSMEPEHHmsA rpa-
HYJAPHOCTH Tosgorpaduyeckoro ma00parKenus, MOIYICHHOTO
JUIOL HA MeHnee BRICOKomcIepcHBIX romorpaduuecknx goro-
MaTepuaiax.

ITpn npoenmposannn wuHematorpaduaeckoro uzobpazke-
HHs Ha 9Kpane HaOMIOMaeTesa ero JHHAMHIeCKAA 3€PHUCTOCTD,
BHIpa;KAEMas B TAK Ha3bIBAeMOM KUMEHNH M300pasKeHns, HAl-
folee 3aMETHOM IPH ONTHIECKOI IIIOTHOCTI MOYEPHEHNN 0KO-
a0 0,7—0,8. B raroit mepe mogofmoe sBienne MoReT OBITH
BHIAABJIEHO TIPH PACCMATPUBAHUA TOIXOTPAPHIECKOT0 KIHON300-
payKeHHs, IOKA HeHm3BECTHO.

Haa xapawrepuerngm sepHmeTOCTH  (hororpadmaeckoro
m3olfpakennsa B MOCJHCiHee BpeMs CTaka NPUMEHATHCA METo-
JINKA M3MEHEeHNs OTyMa, 3aEMCTBOBATHAA W3 PaJHOdICKTPOHNI-
kn g rexesupennd, Ilog mymom monnmaercsa cpefimss KBas-
parnunas QIYKTyalus 9meia HEermepeKpBITHIX IIPOABIeHHBIX
3epel Ha PABHOMEPHO B3acBEYCHHOM IPOABIEHHOM YIacTHe
ciost. Oreoga musA onenkn kaueersa pororpadmIecknx marte-
PUANOB HAYHHAIOT TPHMEHATH ONPeeIeHne A HHX OTHOTIe-
HIS TOJe3H0T0 CHTHANA K MIYMY. TH XapaRTePHCTIRE HCTOMb-
BYIOT W JUIA ONeHKN wagecTBa rojorpadmdecknx doroma-
TePHAIOB.
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Paspemaroman enocodnoers. C sepameTsiM cTpoennem §o-
TorpaUUeCKUX CJA0CE CBABAHA I APYTasg X BajKAAA Xapawre-
PUCTHKA — Pa3pemaouias  CrocodiocTh,  HPeACTaBIsI0Nas
co0oif CBOMCTBO cJIOf HepeaBaTh PA3JIedbHO MEJIKHe JIeTaln,
. Gamaro pacmoJioReHHBIE JPYT K Apyry. Paspematomas cmo-
cobmocTs KHHO(GOTOMATePHANOB BEIPAJKAETCA MaKCHMAJIbHBIM
YUCIOM JHAMA Ha 1 MM CJI0A, KOTOPBIe MOKHO HAOJ0aTh Hpi
pAcCMATPHBANAN B MHKPOCKON HPH HeGOMLITOM YBeIHTeHUH
(8 30—50 pas m Goanmie) CHENHAJILHO CHATOTO MTPHXOBOIO

Pue. 41. Cxema ua- 2 J
3epHOro pesoasBo-
metpa [2]

1— nasepHuIt nyu; 2 —
JIHH3a; ¢ — 8epKayo; 4 —
oromarepnad; & — ock
I0BOPOTA

TecT-00beKTa (MITPHXOB PasHoOro pasmepa abeOMIOTHOTO ROTT-
pacta), massiaemoro mupoit. Oupejesrenme paspemawoei
CHOCOOHOCTH IPOBOATCS CHEITANLHLIM IPAOOPOM — Pe30Ih-
sBoMerTpom. [lasi memmlTaHmg oTedMecTBeHHBIX RrHooToMaTe-
PHAJIOB MPUMEHSIETCS HPOKIUONNbIL pesoaboMerp, paspalo-
ranublit Bypmucrpossin [215]. Tomywaemsie pesoabBorpam-
MBI TIPOABIAIOTCA B TeX Ke MPOABUTENAX, 9TO W IpH obmie-
CEHCHTOMETPHICCKOM MCHBITAHAH KAHOQOTOMATEPHAIOB.
IlpoernuonEbIe Pe3oALBOMETPLI  MTO3BOJIAIT OIPEeIATh
paspemanmyo crocodnocts mpuMepno xo 1500— 2000 xma/mm.
Bostee BEICOKYI0 paspemanimyno emocofHOCTL OPHMEDPHO JI0
9000 mmn/MM MOJRHO OIpeIednTh € IMOMON(LI0 HmHTepdepeH-
IHOHHEIX Pe30JILBOMETPOB.
: Cxema paloTHL Ja3epHOTO HHTEP(EPEHINORNOTO PE30TLBO-
~ merpa, paspadorammoro Ocrposckny [2], mnokasaHa Ha
puc. 4.1. IlpnGop paspaGoram B IBYX papmapTax — A OIpe-
- eIeHHs  paspentaiolieit cmocoGHocTH  OTOMMACTHHOR I
- 35-MIIITIMETPOBBIX  KHHOIUIEHOK — M TpejcTaBisaer  cofoit
mpUCTABKY K reamii-meomoBoMy Jaasepy. Cser oT jasepa Ipo-
. XOo[uT Yepes JMH3Y M 3aTeM B BHJEe [OBYX CHMMETPHYHBIX
JIygaeit ¢ MOMOIBIO 3epRalia ImajiaeT Ha HembITyeMbll goroma-
Tepuax. V3aMeHeHHe permcTpHpPYeMoil mpocTpaHCTBEHHOI Tac-
TOTBI IOCTHTAETCS IPOCTHIM MOBOPOTOM 3epraia. Permerpupye-
Mafg OpPOCTPAHCTEEHHAS YACTOTA ONPeJIeIAeTcs M0 YIIY MeARIy
uaTepdepupyOmuEME  cuMMeTpHIEEIMn  gydamu. Ilpnvene-
~ HHe B KavecTBe HCTOUHMKA cBera (ojiee KOPOTROBOIHOBOIO
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Pue. 4.2, Cxembl onpefledieniia paspematonmieii cmocobmoctn matepde-
peNIMOHHBIM METOAOM € HOMOLIbLIO CHEHaJbHOI OTrpajiynpoBaHHOIL
mraan [63]

1 — obberTHbIl Ay4Y; 2 — onopHLI Jgy4; 3 — QoromracTunka; 4 — mKajaa

APTrOHOBOTO Ja3epa 1aeT BOSMOJKHOCTH IPOBOJATE OIIPe/ieseH sl
no OGolee BHICOKAX BHAYCHHIl paspemaomeR crocoOHOCTH.

Haccenmreiin, [lemen, Merix m gp. [63] mua Owicrpoit
OLCHKN BIMAHHA mpolecca odpaborku horomaTepnansa Ha pas-
peImaniyio ¢nocofHOCTh NPUMEHMIH HHTepdepen oL
METOJ{ CO CBEMKOIl CHEIHAILUO OTTPajiyMpoBaHHOI IIKAIb!
(B eguunnax HM3MepeHHsA paspemaoieil crocolHOCTH), HaHe-
cennoil ma audgysno oTparkamIuil HKpaH, KOTOPHIE pacio-
JOFKEH 107, HEROTOPBIM YoM K HeusiTyeMoMy “poromMarepna-
ay (pue. 4.2). B saBECcHMMOCTH 0T HAKJIOHA ONOPHOTO IYIKA
Ha oroMaTepmajie MOIYT PerucTpHpOBATLCH pasHbE IIPO-
CTPAHCTBEHHbIC YACTOTH, B noiokennu a — Ao 2000 mun/My,
B nonomennn 6 — o 3000 mun/mm. Hosawes [218] gas name-
penus paspemaioiiein cuocofuocT rojorpafuIeckux GoTo-
marepuasos npumepuo jo 3000 ImE/MM mpuMeHsier ompeje-
JIeHIE TOpAKa AM@paKkIHl HpHM KOOUPOBAHIN Ha HAX CIe-
IAIBEHOTo TekeTa ¢ kourpacrom ot 0,3 mo 0,5.

IMpyee m Manuesnu [69] yrassBaor, wro unrepdepeni-
OHHBII MeTOJ{ ONpeJleJIeHns pas3permaniiei cnocodnoeTn Xo0Td
W II03BOJSAET 10 CPABHEHHIO ¢ MPOCKIHOHHEIM METOJ0M OHpe-
Aenars ee Oolee BRICOKWe BHAYEHHUS, HO BCE 7Ke MMEET OTpa-
unvenne. Ilocaenuee sakmogaercs B TOM, 9TO MHOTHE TOJO-
rpamueckue goroMaTepHaNbl AT BO3MOKHOCTH paspemarh
BECHh JMANa30H 9acTOT HHTepdepeHnnontoro pesoibBoMerpa,
HOATOMY PasHbie MATEPHANGI HEIb3A PAIHIUTE MeH/Ly coboil.
B cBsasm ¢ 9THM IpejiiosKeHo perucTpupoBaThH HA HEcaexye-
MBIX MaTepHalax maTepdepeniiHoHHbIe MOJOCH TOHIKeHHOTO
KOHTPACTa, YTO YMEHBLIIAET I0JydaeMble UHCJICHHBIe 3HAYE-
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S A . Rl

HUA paspemiaioiieil cnocofHOCTH H TaKuM 00pasoM 103BOIAET
- pudpepennuposars pasublie Marepuasdwl, Oupejeasemvie Ta-
. KuM ciocoboM XapaKTepHCTHKE 3aTeM [0 HKCTPALOJIAINHA Hepe-
 CUUTHIBAIOTCA B BeJMUYHHBI paspemaiolnieil cmocobHOCTH mpH

ee OOBITHOM H3MEDEeHHM ¢ MHPoil abcoJIOTHOrO KOHTpAacTa
(paBHOrO eMHEMIE).

[lomo6EEe BHIUMCIeHNA OBUIH IPOBEEHBL 110 OTHOIIEHHIO
K IOJYyYeHHBIM ONPECJeHHAM JUIA MUDBI € TOHHKEHHBIM

. KOHTPACTOM KaK MPOEKIMOHHEIM, TAK H METEPQepeHIIONHBIM
. MeTofgaMu u, mo Muenmio asropos [69], norazamm yjosierso-
. pPHTEJLHEIe PesyJbTATHI, ¢ YeM, OJHAKO, HeIbasl COTIACHTHCA.

Kar yxe ormevanmoch, aKCTPANONANAA Pe3ylNbLTATOB H3Mepe-
HUH  paspemanouieii cnocoGHOCTH NPOeKIHOHNBIM MeTO{0M
JlAeT 3aHIKEHHbIe Pe3yJAbTATH JIA 0COGOBBICOKOINCIIEPCHBIX
doromarepuazos (119 u JION-2). Boxee Ganskme (k JieiicTsu-

. TeILHBIM) JIAHHBIE HOJYYEHBI NPH DKCTPALOMAINE PesyinLTa-

TOB H3MepeHnii nuaTepdepeHnuOHHEEIM METOIOM,
Myrnoers u peskocrs. Ilpm sxemommpoBamum pasmomep-

~ HBIM cBeToM (POTOMATEPHANOB, 4ACTh NOBEPXHOCTH DMYJILCHOH-
. HOT'O CJIOA KOTOPBIX IPeIBAPHTENBHO 3aKPHITA IIOTHO IPHiKa-

THIM JieasueM OPHTBEL, MOKHO HAOMIONATH, 9TO TOCIe TTPOABIe-
HiA He 00HaPYREBACTCA PesKOIl TPAHNILI HOYePHEN il y Kpas
seanud. [lomygaemas npu sToM HEpesKOCTL N30OpaKe s rpa-
HUIbI OOYCJIOBIHBACTCA CBETOM, PACCEAHHBIM AMYILCHOH HBIME
sepHaMu, H Xapakrepuayer gotorpauuecKyio MYTHOCTh

3 IMYJILCHOHHOIO CJIOA, ROTOpPAA y pasHbIX ({)()Toua'repnanon MO-

et ObiTh pasmnanoit. C MyrHOCTLIO (hororpaduueckoro clIof
TECHO CBA3aHA PE3KOCTH MPOSABIEHHOTO M300paskenus, Mepoi

~ KOTOPOTO CHY/KUT CKOPOCTH M3MEHEHHA ONTHYECKO IIOTHO-
 CTH TIOMECPHEHNi Ha TeOMeTPHYeCKOl Tpanume ma00paykenis

Kpas gessus. KoanvecTBeHHO OHA H3MepsaeTcs mo MuKpogo-
TOMETPUYECKOI 3AIMCH M3MEHEHUA ONTHYECKHX ILIOTHOCTEMH

. HOYepHenuii B HAIPABJICHNH, ePHeHANKYIAPHOM K Kpaio je3-

Busg. Peakocrs ororpadmueckoro maobpasienns sapucur OT
mectabix adderros upossienma (aunmit Maxm, Gopjo-

- pa) [179].

JNedopmanna n cvemenne nzobpaskenna, Ilpu neodxosm-
MOCTH M3MEpPEeHUs reOMeTpHIeCKUX PasMepoB o0BLEeKTOB CHEM-

KW 10 peayabTaTaM HMX Bocupouasefenus B gororpaduue-

CKOM H300paskeHHN HeoOXOJMMO MMETh B By HALWYNE B HEM
Pa3THIHEIX morpemuocteil n merazkenmii, [locueanne cnaawl-

'_ BAaOTCA He TOJLKO ¢ KavYecTBOM MHCMOJL3YEMBIX ()6’LBKTIIBOR,

u QgopmupopaHHeM onTHYECKOro H300parkeHHA CHHMAEMBIX
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00BEKTOB, HO M € HPOIECCOM HPOABICHHA 1 nocJieylonieii oo-
paGorkn »kenmommposasHOro wmarepuasa. Ilpm npossienmnn
MOTYT HPOHCXOUTH MeCTHOe 3ajy0iuBaHme DMYJILCHOHHOTO
caost (UT0 HpUBOAHET K ero ged)opMamim), pasiduyHbIe MeCcT-
e 3dHeRTH TPOABICHNA | ipyriue mabupaTenbiblie Ipolec:
CHI, KOTOphle MOTYT OpPHBOAUTL K H3MEHEHHI0 pasMepon
n300pasKennsa, B 0COOGHHOCTH MO OTHOHIEHNIO K MABIM J(eTa-
JAM W HAa TPAHOIE ABYX PasinuHbIX 10YepHeHIii,

Mcramenne maobpaskenus IpPu dKCOIOHHPOBAHUE BO MHO-
roM o0yCIoBIMBAETCH 0peoJ000pasoBaAHIeM, BO3HHKAIOIIEM
BCIEJCTBHE CHJIbHOTO PACCESHUS CBETA B MECTaX CHILHO
OCBEIIEHHBIX JIeTAJIeil, HANPHMEe]D JJIEKTPHIECKHX JTaMIIOYEeK.
Jdaa ymensmennsa opeoloofpasoBaHUs OPHMEHACTCA Pasinu-
Hafg IPOTHROOPEOJILHAS 3AIATA HMYJIBCHOHHOIO CIIOA, 4TO O]
HOBPEMEHHO TARKMKE BHAYHTENBHO IOBBIIIAET M PE3KOCTH M30-
Opasrenust,

Cencupesoanpomerpuueckne n auddysomerpnueckie me-
nerrapnsA. [[1a XapakTepueTERE CTPYKTYPHBIX CBOMCTB pas-
JINYHBIX KUHOPOTOMATEPHATIOB GOILIN0E 3HAYCHIIE HIMCET Iepe-
Jlaua M BOCHPOM3BEJEHHE HMHU pPABINIHBIX MEITKAX JeTaleil.
MuTepecHBIM HANPABIEHNEM B WX OI[eHKe ABIACTCS IOCTpPOe-
HUE TaK HA3LIBAEMBIX CEHCUPE30JdbBOMEeTPHICCKUX
KPH BB X, KOTOpble BHIDAKAIOT 3aBHCHMOCTL paspenraloniei
cnocofHOCTH 0T dKemosmuun npn mnedatrm Mupsl. [lasg aroro
ROMILIEKT OfMHAKOBBIX MU, HAJO/KCHHLIX HA IOJA CTyleHda-
TOro KJIMHA, DKCIOHAPYETCA B CeHenTOMerpe n ofpabarbisaer-
¢ B YCAOBHAX, NPUMEHAEMBIX JUIA McubiTyeMoro goromare-
puasa. PazubiMm aBTOpaMm ONHCAHBl PasHble METOMMKH CeH-
CHPe30JLBOMCTPHYECKIX MCIBITAHNI NPHMEHATENBHO K yCI0-
BHAM UCHOJL30OBAHUA Pasnndaubix (oToMaTepPHAIOB,

Jlaa RommIecTBENHON ONEHNKH PACCEARNA M OTPajKeHNsA
cBeTa B OMYJILCHOHHBIX CJIOAX NMPUMEHAECTCA METO/IHKA TAR Ha-
aeiBaeMplx tudhysoMerpuUUecKUX HCIbITAHMIL, pe-
BYJLTATHI KOTOPBIX BEIpa;KaTCA B Buge (PYHRIAM KOHTpa-
CTHOCTH, IPEJICTABISIONIeiT cO00I PMINPUIECKYIO 38 BHCHMOCTh
hororpadhuueckoro KoHTpacTa YEpPHBIX IOIOCOK OT UX TOJI-
muael. [To 'OCT 10891-64 Ba wmeratususie INIEHKH [UIA
MUKPO(IIBMAPOBAHIS IPH HCHBITAHAN HCHOdbayerca 19 ame-
MEHTOB TecrT-00'beKTa, IpeJcTaBiIAlomero coboit wepHbBIe
moaockn pasuoii mmpuasl (ot 12,5 go 100 mMuM), pasmemae-
MBIE HA TOJAX CEeHCHTOMETPHYECKOT0 CTYIEHYATOTO KJIMHA.
[locse srenoHNpOBAHNA B ceHcHTOMETPe € TECT-00BeKRTOM
uccaenyeMslii poromarepuan ofpabarbiBaerca w MOTYIeHHBIE
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puddysurpammel npomepatoTes wa Mukpodoromerpe. Ilo pe-
BYALTATAM H3MEPEHHIl 3HaYenuii Jorapudma OTHOLIEHIH
HATEHCHBHOCTH cheTa (DRCIOBUIMIL), COOTBETCTBYIOIHX Tep-
HBIM TOJOCKAM TecT-00beKTa I MOJAM KIHHA, OHpelessaercs
mucdysomerpauecknit kKoappuumenr K,. Maanie smavenng
aToro KodPEPHOHeHTA COOTBETCTBYIOT G0jiee BBICOKOMY Kaue-
¢TBY (horoMaTepuaIa B OTHOLIICHHN MEHLIIero ¢BeTOPaceesHIs
B HeM 1 0oJiee BLICOKOM peakocTi n3odpaKenis.

Yacrorno-konrpacraan xapakrepumernka (YKRX). Oonexn-
THBHAA ONeHKa kagectsa Gororpaduueckoro uzodpazkenus,
€T0 PE3ROCTH I HePeAada MeJKNX JIeTaleil Handoiee IMOIHO 018~
HUBAETCH Talk Ha3bIBAGMONl YACTOTHO-KOHTPACTHON
XapakrtepuceTHKOI doroMarepnana, nox ROTOPON MOHM-
MaeTcs (DyHRIHA, NO3BOJAIONAS LPEACTABIATL TPOMCXO/s-
Hiffe B HeM MpeoOpasoBaHUsg OCBELIEHHOCTel B JelicTryonne
win sdderrunnsie, [paduieckn oma BeIpamaercs KpHBOii
gapucuMocTu Koadpumrenta 7' mepemaun kourpacra n oto-
rpaduaecrom mzobpasRennn (0THOIIEHHE KOHTPACTA PEIIETRI
B m300pajKeHNN K KOHTPACTY CAMOil pemerku Kak 00BerTa
. CHEMKH) OT OPOCTPAHCTBEHNOH d9acrorsl pemeTkn v (B
. ouH/MM):

T(v) o ( Hm;mc i Hnmn ) /( "Manc i Hmm ) ! (44)
Hyane T Hmm usolp Hmauc 55 Hnnn obhenT

e Hyye M Hyywe 0003HAYAIOT COOTBETCTBEHHO MAKCHMAIL-
Hble M MHHIMAILHBIE OCBEINICHHOCTH CHUMAEMOro O0BeKTa M
eTo m3obpakenisi.

Ilpu ompemenennn YKX dgoromarepuanos BMecTo CHHY-
COMAIBHON MHPBI 00BITHO WMCHOONALAYETCH INTPUXOBAS MHpPA
(co mrpuxamu pasaEYHO WIPUHEL) , HOZ00HAS HPUMEHsIEMbIM
B Pe30JLBOMETPHIECKUX NCHBLITAHHAX. Y00cTBa HM3MepeHiil
YHKX sarnwuaores B TOM, 4T0 OHH MHO3BOISIOT He TOILKO
OIPefieNATH PASINYHAbIE YPOBHH IMePeadil KOHTpacra cHiMae-
MBIX MEJIKHX JeTajeil B mx ma300pasKenusAx, Ho H ONEennBaTh
. TAKHM IIYTEM pasindble cI0KHBE (oTorpadmueckue, wume-
marorpaduueckne, TeJIEBUSHOHHBIC U APYIHE TPOIECCH HA NX
PABIEIHBIX 3BEHBAX, & TAKAKE MPOBOANTE MX MATEMATHIECKYIO
obpaboTry.

B onpejencunnx UYRX romorpadmuecknx doromarepna-
JIOB BMECTO ykasamHoro seimie Koagdunmenta 7 nepepaun
Kourpacra B Qororpaduieckom nzobpaskennmu wacro UPUHE-
MaeTcst BHJHOCTL V WiHW, mHAYe, KOHTpAcT mHTepdheperInon-
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HeiX nmojoc. [Ipm arom BMecTo yrazaumoil BblIme MITPHXOBOI
MIpPbl  PA3JMYHBIe I[IPOCTPAHCTBEHHBIE YacTOTHI pPermcTpu-
pyoTes mMetTojgaMmn rojgorpaduuccroii pesoansomerpnn, YRX
HeKOTOPBIX rosorpauiecknx (GoroMaTepuaioB IpUBe/eHEl
npime Ha puc. 2.1. OHm ompejensnuch M JJaA APYrHX Marte-
pHaIoOB, comocTaBisuneh ¢ gudpakunonnoit aperTuBHOCTED,
110 HUM H3ydajoch Bausune s@erToB mpoaBICHAA Ha MOIY-
YaeMble Pe3ylIbTaThl i [Ip.

@oroMerpudecKnil SKBHBAJEHT, KPOIIMAA cnocodHOCTH H
apyrme xapaktrepucerukn, CyIiecTBeHHON XapaKTePUCTHROMN
CTPYKTYPHLIX CROMCTB NPOABIEHHOr0 cepefpa ABIACTCH ero
GoroMerpnuec KWl KB HBAJEHT, HPEACTABIAIOITHIT
coboit To KoaudecTso cepebpa B naobpamennn, Kotopoe Heob-
XOMHUMO JUISl CO3JAHHA €ro ONTHYECKOH NIOTHOCTH, paBHOI
enuanme, C yMeHpIIeHTeM 3€PHUCTOCTH TMPOABICHIOTO N300~
pasenns oroMerpuuecKkuii PKsUBAaNeHT yMmeHbmraercesa. Or-
ciofa rojorpadugeckoe uzodpazkerue, A KOTOPOTO HCIOb-
3y10Tea 0c000METKO3CPHHCTEIE BEICOKOMCIEpCHBIEe (oToMare-
puajxbl,  XapakTepusyercs . HeGOJNBIIMMH  BEAHUHHAMM
(horomerpugeckoro  skpmBagenrta. Bemmumna, ofparmas
(oromMeTpHYECKOMY ODKBHUBAJIEHTY, HA3BIBAETCA K P O 10 I e ii
cnocobmocThio poromarepumana. [lias OneHKH CTPYKTYP-
HBEIX CBOMCTB M300paKenns IPUMEHAIOTCA M JIPYrie XapakTe-
pucTHkM. K HUM OTHOCATCA U pasinvdble TAK Ha3bIBAEMbIe
nepepatrodnslie pyarnuu B reopun undopmanum we-
HOJL3YETCA TOWATHE DHT PO M, HpeAcTaBIAiomei coboii
CYMMY BepOATHOCTeHl MPOABJICHHA B JIAHHON TOYKe wni3odpa-
JREHISA ONpPEeJIEIeHHOIl ONTHYECKON IIOTHOCTH, TOMHOKeHHOI
HA OTPHNATEJNBHBIH ecATHIHbIA JorapudM 3TOH BEPOATHOCTH.
JTa BeJWYHHA XapakTepusyer o0meM moaydaemoii mugopma-
NI M BRIPAKAETCS B TaKk HABLIBAEMBIX JBOMYHBIX eJIMHIIIAX
win Gurax.

Jlma XapaKkTepHCTHRH CTPYKTYPHBIX CBOMCTB NpPOABIEHHO-
ro usobpaskenns Goabmioii MHTEpeC HMPEACTABIAIOT €ro MHK-
podororpaduaeckoe m snextporno-makpodororpaguueckoe
ncenenosanns, Mutepecusie pesyabrarst mukpodororpadu-
4ecKOro MCCJIeoBaHMsa nponecca npoasienua (oromarepua-
ao0s JIOU-1 n JION-2 nonyuenst Ycanossim [186], a doroma-
repuanon [19-1-633 — Kupunmossiv, Bacunbenoii, Cenvenko-
oM 1 Dennamepossim [H4].
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4.4. Xumuko-anaauTnieckne, Guanko-xuMHICCKHE
H PH3NKO-MeXaHMYCCKHe MCBITAHNA

Jlaa xapakTepHCTHKN CBOMCTB pasinmuHbx rodorpadmuuec-
. Kux (oTOMaTepPHANOB MpPECTABIACT MHTEPEC cOflepiKaHie B
~ HUX cepe0pa, PasINYHEIX TAJOreHHIOB cepefpa, JKemaTHHBI,
. eTemeHn 3aly0IeEHOCTH HMYIBCHOHHOTO CIOSH, €r0 TOAIAHBL 1
~gp. [ns takux ompejeseHuil NPUMEHAITCA pasiHIHBIe Me-
- ropukn  [219—222], koropeie B ofmem Bujme paccMaTpu-
BAIOTCA HUFE.

Xumuko-ananurudeckne onpejeirenns. Cepedpo B doto-
MaTepHajiax COMepKHUTCA B BHJe ero HEPACTBOPHMEIX COJIeil,
B OCHOBHOM B BHe GPOMHCTOTO ¢ HeGONBIINM COJepRAHHEM
itomcroro cepebpa. Ilostomy mus oumpepemenus cepebpa oTH
HEPACTBOPIIMBIE €ro COLM 0OLIYHO MePeBOJIsSTCA B PACTROP ITy-
tem (uKenposauua (oTMepeHunoro xoamyectsa oroMarepma-
- sia) oberano B pactsope THocyiab(ara, B momyuennom urcu-
| PYIOIeM pacTeOpe BMecTe ¢ IPOMBIBHEIMK BoJami cepebpo
| MO3KeT OBITH OHpeIeNeHo KOJNMYECTBEHHO PA3MHIHBIME METO-
JaMd, B 9aCTHOCTH B BHJE OCAMKICHHOTO CEPHUCTOrO cepebpa
pacteopennesM mnociaegaero (mocie or@mabTpoBaHHA 1 HPO-
'MBIBKH) B a30THOH KHCJOTe M 3aT€M THTPOBAHHEM pPOJAHI-
cruim ammonuem 1o Domerapay. Boaee upocro m  Guictpo
MOJIYyHeHHbI 1ocie (uKcHpoBaHUs pacTBop cepelpa MOKHO
OTTHTPOBATH MOTCHIMOMETPHYCCKH TUTPOBAHHBIM PacTBOPOM
ceprucToro maTpus. Bexepersme megocraToymoii ¢rabmIbHO-
CTH PACTBOPOB CEPHHECTOTO HATPHA HAA0 HPOBEPATH UX THTP
RasKjplil pas mepem ymorpebiaenneM. MomHo Takme IpPoBO-
JIITH TTOT@HIHOMeTPIYecKHe THTPOBaHUA THOMouesuHoi, ITo-
JODHBIE 7Ke ONMpeedeHis MOMKHO MPOBOAUTH HederoMeTpiie-
ckn i orororopumerpudeckn (no miornoeru ofpasyomnie-
rocsi KOUIOUJHOrO pacTBopa cepmucroro cepebpa). Onmcanst
METOJIBI ¢ HeIOCPEJCTBEHHBIM BOCCTAHOBICHHEM TaI0TeHHIOB
cepefipa doTocios, HADDUME], HHEPIHYHBIMA TPOABHTENAMH
¢ HOCHefyIONAM pacTBopeEneMm cepedpa m ero THTPOBAHHEM
pasnmaEnIME MetogaMu. MoserT TaliKe DpOBOUTHCA HEIo-
CPeJICTBEHHOE THTPOBAHUE THOMOYEBUHOI CHATOTO ¢ TOJIOM-
KU OMYJIbCHOHHOTO cjod. B enyuae ocofoBhICOKOMCIIEPCHBIX
(hoTromarepnaios, HAPHEMEp «IPO3PATHLIX», HAPALY € THOMO-
YeBHHON THTPOBAHHE MOMKET NPOBOJHUTLCS CEPHUCTBIM HA-
TPHEM.

Jlasi KOJAMYecTBEHHOTO OIpeJIeJeHAs PasiNIHBIX TaloTe-
HujoB cepefpa »MyJibCcHOHHbI cjoil (mocae cHATHA ero ¢
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HOJUIOMKKI)  MOJKET [OJBEPTaThCs TMOTeHITHOMETPHIeCKOMY
THTPOBAHMI0 NHAHHCTHIM Ramiem., OfEaKo BCTEACTBHEe CHJIb-
HOH AMOBUTOCTH MUAHUCTOO KATHA JAHHABIT METOJI He MOKeT
PeKOMEHJIOBATHCA JIA NpakTHIeCKOro npuMenenusa. Pasaud-
HBIE TaXOreHnyibl cepedpa MoryT OBITH OIpe/ieeHsl myTeM U0~
TEHIIOMEeTPHYECKOTO THTPOBAHUA DacTBOpa Hocjae (UKCHPO-
paEna goroMarepmala B pacTBope THocyJdbpara m 3aTeM
HOCHeVIOMero oOKICJIeHus THocyabdara HOZOM WIH MapraB-
nesokuncasim Kaxauesm. CopgepsRaHpme pasiudHBIX TaJOrCHNI0B
ompejienseTcsa 10 MOAyIaeMBbIM CKAYKaM IOTeHnHEaja (sHava-
Je s oanIoB, 3aTeM GPOMUJIOB U ajee XJIOPHAOR).

CojiepkaHue eJATHHLI B SMYJILCHONHOM CJI0€ ONpeess-
eTcA M0 pPasHocTH ero O0IMero Beca W BeCa OMPEIETeHHBIX
OpeaBapuTeNbH0 DA3NMYHBIX TaXoreHugoB cepedpa. MoskHO
TAKMKe ONPEJICNATh COMEepPAAHME JKeJaTHHE OO BECY BMYIhb-
CHOHHOTO ¢lof wocne ero uwcmposamus (B pactsope THO-
cyanphara HATPUA), MOCHeYIONIEll IPOMBIBKA M CYIIKH.

Onucanpl pasHble CJA0KHBIE METOJIKH ONDEJeieHis B
HMYJNBCHONHEIX CIOAX HEe3HAUNTEIbHBIX KOIMYECTB CeHcuou-
JIMBUPYIONTX KpacuTemxeil, crabuamazaTopos  jp., HA KOTOPHIX
3][eCh OCTAHABIMBATLCA HE HPEACTABIAGTCH BO3MOHIHEIM.

DOuszuko-xuMmueckne u (PU3HKO-MeXaHNYECKHe ompefee-
Hua. B rorosnix goromarepuanax o0BMHO OMpPEENAETCS CTe-
HeHL  3ay0MeHHOCTH HMYJBCHOHHOTO CJI0A, €ro MPOTHOCTE
npu obpaborke u Toamumua, B mponecce uarortosiacHns GoTo-
MaTepHaNoB IMPOBOATCA TAKMKE MHOTHE Apyrie PUanKo-XuMn-
weckne u (pEBMKO-MexaHmuecKme ucmbsiTagua (ompemeseHme
pH, pBr, pAg smyubcmii, BIEKTPONPOBOJHOCTH IPOMBIBHOMK
BOJLI, TPOYHOCTH NEPIRAHUSA BMYILCHONHOTO CI0S HA TONTOM-
Ke o JIp.).

Creuens 3agy0AeHHOCTH JMYIBCHONHBIX CIOER
ONpeeNAeTeA M0 TeMueparype ux wasienus (cooxsanus) ¢
mojnosREn B aaboparopaom mpubope. IIpmbop cocromr u3
HInpoKoropaoil koumieckoii Konber ma 200—300 mu, B KoTO-
pyi0 Wepes OTBEPCTIIE B ROPKOBOM 1polKe BCTABIAEGTCS Tep-
MOMETp ¥ Ha JiHo sagnsaercs Boxa. [las wensrranus ma moio-
CKY MCHBITYEMOTO (hoTOMATepHaIa MPOCTHIM KAapaHJAIIoM CO
CTOPOHBI HMYJILCHOHHOTO CJI0S HAHOCUTCA CeTKa ¢o CTOPOHOM
kpagpatarop npumepno 3—4 mu. Tlocne sroro monocka oro-
Marepmana depe3 IMexb B IHpoOKe BCTABISAETCH B KOIOY H
3aKpemusieTcA B Heil y ropIoBEHEEL Takmm o6paszoMm, 9To0sI TTa-
PHE TEPMOMETPA HAXOJWICA Ha YPOBHE COTRI. JarteM Rouda
HaTpeBacTes ¢ TARHM pacteToM, 9To0OBI TeMIEpaTypa Bo3yXa
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B Kogbe mopummanach ua 2—3 rpap/mun. Ta remneparypa,
upn KoTopoir GyAer HaGMIOJAThCA INIABIEHHE MKEJIATHHOBOIO
ca0si (NIMHUM CeTKM HA ypOBHe IMapHKa TepMOMETPa HAYNHA-
107 1eOpMHEPOBATHCA), ABIAETCA MCKOMOI TeMIepaTypoit
ILTABITEHNA CJIOS.

Ot creneHn 3a/1y0IeHHOCTH SMYIABCHOHHOTO CIOSA rOJOrpPa-
duueckoro horoMaTepmana 3aBUCHT ero ycaaka npm obpabor-
ke. Momuo monarath, mpm Goablnell 3agy0IeHHOCTH HMYJIb-
CHOHHOTO CIOA ero ycagka mocie oopaboTknm Gyer MeHbe,

HpodmocTs SMyaAbecHOTHOTO CAO A ONPRABAALTCA
[0 €r0 CTOHKOCTH K MEXaHHYECKAM BO3ACHCTBHAM NpH 00-
pafotke. 3T0 HCUBITAHNE B M3BECTHON Mepe JOIMOIHIET OIpe-
JelieHie TeMIepaTyphl INIaBICHNA M XaPaKTepH3yeT 3MyiIh-
CHOHHBIN ¢cJI0H B HaOyXmieM COCTOAHHU, KOrja OH CTAHOBHT-
csl CYNECTBEHHO MeHEee NPOYHBIM, YeM B CYXOM COCTOSHIM.
Qunpejieterne MPOYHOCTH BMYIBCHOHHOTO CJI0H IIPOBOIUTCA
mo meronuke, paspaborammoii Jleperyramosmm [222], nan
uero neeaepyemslii doromarepman mopsepraercs odpaboTke,
MPUMEHAEMON B KOHTPOJBHBIX WCIBITAHWAX HJIH IIPA €T0 Ipak-
THYECKOM 1CcHoabp30BaHEA. Ompe/eenua MOryT TaKiKe MPOBO-
JETHCA W HA pasHBEIX cragmax obpaborkm (hoTomaTepmaina.
[Toce oGpadorKil TPOTHOCTE HMYIBCHOMHOTO CIIOA HBMEPALTCS
HA TabopaTopHOIl YCTAHOBKE, B KOTOPOHM MBOTHYTHIH CTERIAI-
HEll CTep:eHb OJHHM-KOHIOM (OIJaBIeHHEIM {0 POBHOM 10-
aycdepsr) ommpaeTes Ha HMCHBITYEMBIH HMYJIbCHOHHBIN CJIOI.
[Ipn membiTaEmm Harpyska Ha BpAIMAalONWilCA CTePAEHb Io-
CTENEeHHO yBeamymBaercs. B pesymbrare pocTa NaBIeHUs B
HEROTOPBIIT MOMEHT CIOH UpOJaBUTCA KOHIOM CTEPMHA [0
nopoien, [Tomryuaemas npu sToM HATpyaKa Ha caoil (B rpaM-
MaX) CIHYRHT MEPOIl ero IPOYHOCTH.

Toamuuaa 5MYIBCHOHHOTO cxod roiorpadu-
yecknx (oTOMATEPHANOE H3MepAeTcd 00BMHBIM 00pasoM ¢
MOMONIHI0  onTndecknx mpmbopos (omrmmerpos). IIpubGanm-
JREHHBIE JIAHHBIE O TOIXIINHE SMYILCHOHHBIX CI0OB MOMKHO 0~
JY9UTL M NpU UBMEPEHNN o0BUHBIME MHKpoMmerpaMu. Hax u
B CIydae ONpejlelleHHs CTCHeHH 3ajy0IeHHOCTH, HHTEPecyi-
niiEe HSKCHEPHMEeHTAIbHLIe HCCAe0BANNA BIMAHMA PasHOTOJI-
MAHHOCTH SMYJBCHOHHBIX CI0EB Ha KadecTBo rojorpadume-
CKOT0 M300payReHNs TOKa He OPOBOJHIACE, Il B 9TOM OTHOLIe-
HINI MOKHO PYKOBOJCTBOBATHCA THINE 06MuMi coobpazkenns-
mu, Hexoropsie aHEbie 0 BIMAHNN TOJMHHLL OMYJIbCHOHHOTO
cnon wa judparnumonuyio sHEHeKTHBHOCTL roOOTPAMM GBI
PACCMOTPEHBI BBILIE, e



4.5. Tonorpadmuecsne xapakTepueTHEn

Haubosee nmpasmabHas olenka cBoiicrs (poromMaTepuanson
MOKeT OBITH NPOBejieHa B TeX YCJIOBHAX, A KOTODHIX OHH
npeaHasHagessl, JTo B 0C00eHHOCTH OTHOCHMTCA K rolorpadgm-
yecknM (loToMaTepuaszaM, MPHHEMad BO BHIMAHHe CIENH-
duueckne yegaosua dopmuposanusn rogorpadpugeckux usob-
pamenuil, npejcraBiAIIAX coboit AudpaKIHOHHBIE peIeT-
Ki pPasuoil mpocTpancTBenHoil yacroThl. Eeam He y9HTHIBaTh
KpHBYIO aMIIATYHOTO HPOIYyCKAHISH, TO OCTAIbHBIe rOJOTpPA-
uteckue XaparrepueTHu® (HOTOMATEPHANOB CAYIRAT, MO-
CYUIECTBY, M3BECTHBLIM MONOJHEHUeM A OHEHKH WX CTPYK-
TYPHBIX CBOHCTB, HOJYYAEMBIX B Tex JKe YCIOBHAX, B KOTO-
PBIX O TPUMEHAI0TCA.

Epmonaeseim 1 Muxaitnosoit [223] paspaGorama cmemm-
ATbHAA YCTAHOBKA JUIS HCCHEJOBAHUA CBOHCTB roxorpadu-
gecknx orovarepnasios. Ha aroil yeraimoBkeé NpoBoATeS dKC-
IMOHIPOBANIe HecaelyeMbrx  (OTOMATEPHANOB ¢ MOMOIIL
Jdazepos, B peaylbTaTe Yero MoryT onpegensntbes: 1) amepre
THYECKAN CBeTOYYBCTBHTENLHOCTH, 2) XapaKTepPHCTHYECKI
KpHBBE NAN KpuBLle ammnryanoro nponyckanua (r=f(H)),
3) nudpaknmonnas adeRTHBHOCTL MPOMYCKAONHX U OTpa-
FRATENBHBIX TOJOTPAMM M HX 3aBHCHMOCTH OT aMIOMHTYIHOTO
HpPONyCKAHWA W TPOCTPAHCTBEHHON YacTOTHI, 4) OTHONMCHWE
MOJe3HOr0 CHIHAJA K IIYMY B BOCCTAHABIMBAEMOM H300pa-
ACHHA T JP. :

B cBasn ¢ HeoOX0AMMOCTEHIO TMONXYIEHAA [OCTATOYHON TOY-
HOCTH TPOBOJAHMBIX M3MEPeHNil K JKEeCTKOCTH YCTAHOBKI
ObLIn TperbABAensl MoBbmMennsie TpeGopanus. Ha weil mo-
FKOT OCYIIeCTBIATHCH B PABHBIX BAPHAHTAX ABYXJIyueBas cxe-
Ma rosorpa@upoBaEUA ¢ W3MEHEHHeM IPOCTPAHCTBEHHOH Ha-
CTOTHI permeTpupyemoii waTEpHEpPeHImOTHON CTPYKTYPHl OT
200 no 2100 mamm/mm, Ha yeTamoBKe Take BO3MOMRHO IIpo-
BOIUTH romorpad@poBanme BO BCTPEMHBIX IYyYKaX 1 Ompese-
aaTh  gE@paknHnoHEYI0 3(HHERTHBHOCTH MOJIYTACMBIX TOJO0-
rpaMM.

Onpeferenme TOXOTPAPUICCKEX XAPAKTOPUCTHK PazIud-
HEIX (JOTOMATEPHATIOB MOKeT TPOBOANTHCA M HA JIDYTHX yeTa-
HOBKAX.

Kpnsasa aMnamrygporo mponyckauma. B ornmaue or do-
torpadum B roforpadun yrodree xapaKTepH30BaTh MPOARIEH-
uslit ororpadmaeckmii croi (rosorpaMMy) He B BUJE Xapak-
TepHCTHYECKOIT KPWBOM, a B BAIE 3aBHCAMOCTH aMIJIUTYXHOTO
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ApPONyCKaHNA 0T DRCMOANNNE (mai JorapudMa dKCIOZWITINN ),
T KPHBEIE MOTYT OBITH BBIYHCICHB! H3 XapaKTCPHCTHYECKIX
KpuBBIX (hoTOMaTepHANa MIM ONpefeJCHBI B HENOCPeACTBEH-
HBIX MCObITannax. Kpusbie aMmimTy HOro mponycKaHus Bbi-
cokopaspemaiomnx poronaacruror Mnrpar-BPJ npu pas-
HOM TIPOJOJRATENLHOCTH TPOABIeHNs ObLIH NPHBEIEHBI Ha
puc. 2.7. Ha pue. 4.3 mokazansl KpuBble aMIUIHTYZHOTO IPO-
‘nyckanus rodorpadmucciux goromartepmanos Arda-Tesepr
, ?E'?]S. 10E75 u 14C75 (pymua sonmst maxydenns A=633 um)
63]. :

w1000
H, apz|on®

Pue. 43. Kpupbie aMImmTyjlHOTO NPOIYCKAHHA T4 Todorpaduueckux
- thoromarepuanon Arda-Tesepr [63]

Toxorpaguueckas CBETOMYBCTBHTEALHOCTh W 000OIIeHABIC
. BKRCNO3HIMOHHBIE Xapakrepuerukn, Hax yKe oTrMevanoch, 1
~ omamdme or HOHATHA PoTorpaduuecKoii CBETOUYBCTBHTEN L~
HOCTH ToJorpaduyecKas CBETOUYBCTBHTEALHOCTL (PoToMaTe-
pnanoe cBAzana ¢ ux gudparnmonnoit adherTABHOCTLIO, AKC-
no3umieit u BUAHOCTHI0 (KoHTpacToM) nutepdepenIImonnbx
ToJIOC.

Meron ouenkm croiicte doToMaTepHANOR WO WX TONO-
rpadmueckoil  ceTouypeTBHTENLHOCTH paspaboran  Jlmmom
[4, 43]. Corsacuo aToMy METOMy CTPOATCA TAK HA3hIBAEMBIC
~ DRCIO3MIMONALIE XapakrtepueTukn (Boromarepuanos, mpej-
CTaRIAINMe 3aRmcnMocth audparuponnoit sderturnocTH
~ (horomarepnana (Tovnee, KOpPHA KBaAPATHOrO M3 BEIHTHIBI
mmdpasumonnoii sdderrnsuocTn) or BugmocTHn nuTEphepern-
NHOHHEIX MOJOC WM HKCIMOZUINH, KOTOpHIE OIPeIeTaioTes
HCXOMIA W3 BRIPAKeHHA Ui romorpaduaeckoii cpeTodyReTRI-
rensiocTn. Jlina mpeansneix QoromMarepiasos HTH 3aBHCAMO-
CTH BHIPARAIOTCH TPAMBIME JWANAMHE, JUiA PEANLEBIX jKe (o-
TOMATEPHANOB — KPABBIMIL. DTH XapaKkTepHCTHKH TO3BOJIAIOT
noxyauth uAdopManmio o6 wmemnityemoMm  oTomatepunane,
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BRIIOUAIONIYIO B ce6f AuanasoH WaMeHeHHs KoHTpacra (Buj-
HocTH) uHTep@epeHIHONEBX H0JI0¢, MAaKCHMAJLHOC 3HAUE-
e pudpaknuonnoit sPEPeRTHBHOCTH, KOTOpoe Moer ObITh
HOJIyUeno IPH JAOHBIX YCIOBUAX, BEIUUUMHY DKCIOBUIMN I
3a/[AHHOM KOHTpacTe uHTeP(EepeHIHOHHBIX IIONOC, a TaKKe
onTHMaTbHOC 3HAYeHHe cpejHeil gudiparimonmoi dPderTHB-
HOCTH.

HeemoTpsa Ha mocTaTounyi0 HOMHOTY mHOJydaeMmoil uwHdop-
MAarmE 0 rojdorpauIeckux cpoiicTBax doToMarepuaia, Takag
ero XapaKTepuCTHKA BCe K@ ABIASTCA CIOKHOI M 1pymo-
eMKOIIL.

Yrobsl yueeTh NMOTEPH HCXOJHOIO JA3ePHOrO CBeTa IpH
rogorpadupopanny ¥ cpaAzaTh 3QEPEKTUBHYI0 CBETOIYBCTBU-
TedpHOCTh hoToMaTepuanoB 6 AudparnmoEHOE ddhPerTHB-
HOCTLIO, KAK yske orMmeuajoch, bumepman [72] mpejyrosin
OMpPEeIeTATsE MX TaK HAZLIBACMBIA DKCIOBMIHOHHBIL HHJEKC,
HpegcTapaAONmi cofoit ornomenne gororpadudeckoii cpe-
TOYYBCTBATEILHOCTH K (aKkropy moreph. B mpaktmieckom or-
HomeHin (PaKTHICCKY CBETOYYBCTBHTONBLHOCTL (hoToMaTepi-
ala IMPOMe MOKIO XapPaKTePH30BaTh 10 C€r0 JKCHOSHIMI B
KOHKPETHBIX (THIOBBIX) YCIOBHAX TosorpadupoBanus mpu o-
CTHREHNN  onTUManmbHOl  pamdpakmmommoil  addenTns-
HOCTIL.

Paspemaiomas cnocodnoers 1 YHX, onpepensemeie norep-
(hepeHEIMOBHEIMI METO/IJAMN, MOTYT CIYMROTE Tojgorpadmie-
ckuMET xapaktepueriramu goromarepuanos. Aggapees u [Ipyce
[224] ormeunator ez mempy UKX u gmdparmmonnoii ad-
erTBHOCTEIO (DOTOMATEpPHAOB H IPUBOAAT HEKOTOpPHIE
MCXOMIHBIE JAHHBIC A UX OlpeeleHns. 3aBHCAMOCTH MAKCH-
MasrpHOil mudparnmonHoil agderTuBHOCTH 0T TpPOCTPAHCTBEH-
HOIl 9acTOTHI IMperaraeTcs HazbBaTh YacTOTHO-AUEPARIITOH-
Hoit xaparrepucruroit (YJ1X).

Hexroropeie mnrepdepenimoaabie METOABI  OIPEIETeHIs
paspematormeii cnocobroctn 1 YHX 6nuin paceMoTpeHsl HaMu
BBIIIIE.

HMudparnunonnas sdderrupnocrs spigercsa ofmoil 3 HaM-
Oollee BamHBIX XapaKTepHCTHK W300paKeHuil, BOCCTAHABIN-
BAEGMEIX IIPH OCBEIIEHHH TOJOTPAMM, H CJIYIKAT MEpPOH Hx fAp-
rocrm, [{ndparnmornan sdderTusmocts MponycKaomux ro-
JorpaMM ONpeesadeTcs 110 OTHOIMIEHN) MHTEHCHBHOCTH CBETa,
muparmpoBanEOT0 B TEepPBEIl MOPAAOK, KO BCEMY CBETY, Ia-
JA0TEeMy Ta roJoTpaMMy, W BBIPAIRACTCA B OTHOCHUTENILIBIX
eIMHATIAX WJIX B IPOIEHTAX K HHTCHCHBHOCTH NAaJal0L[ero

120



ceera. [las onpegenenms pudparmmonnoii sdderrnsnocTn
00BIYHO perucTpHpyercs rojorpaMva uuTepdepernnonnoit
CTPYKTYpBI, oOpasylomeiicas 0T JBYX CHMMETPHYHO PaCIo.i0-
JREHHBIX JasepHEIX Oydros csera. [locae oGpaborkm momy-
YeHHAA TOJOrPAMMA YCTAHABIMBAETCA MOJ TEM JKe YIJIOM, ¥
TOro K€ MCTOYHHKA CBETA, KOTOPBIH HCHOMB30BANCT MPH 3a-
mucu. JIHTeHCHBHOCTh BOCCTAHOBIEHHOTO IyYKa CBETa M3Me-
psaerca (HampEMep, ¢ IOMO- ’

IIBI0 YMHEORATEIs), It 10 oTHO- 7777 om.ed.

IMeHni0 ee K HHETEHCHBHOCTH
MaJalomero CBeTa BBRIUMCIACT-
e audparmuonnan sddertus- ;|
HOCTB JIJIA JIAaHH0iT HPOCTPAaHCT-
BEHHOI YaCTOTHI TOJOTPAMMEL.

CoriacHo  HCCIeOBAHHIO g4
Haccenmreiina, [lemena, Mer-
na u ap. [63] mdparmuonnasn
3(ppeRTHBHOCTE ~ TPOIyCKA0-
IMHEX TOJXOTPAMM YMEHBIIaeTcs
C VBEIITeHHEM YacTOTLI Peru- :
CTPHPYEeMOi# TOIOTpaMMBl U 10- 4 ' ; -
CTHTAeT ONTHMAIBHOTO 3Have- 4 ff,.?:lz Jom?
HES TPH HEKOTOPOH ONTHMAalb-

Hoil srcmosmmum (pme. 4.4)  Pue. 44. Basuemmocrs Andpan-
IPH AMILIETYIHOM IpOIyCcKa- NHOHHOH addertuprocTH mpo-
pun, pasaom 0,5, 4To cooTBeT- ﬁgg“a§?%3f°”°ma““ QT SEG
CTBYET ONTHYECKOH MIOTHOCTH =3

romorpammet ~0.6.

Tamomenko m Ampgpees [225] paspaboramm MeTOgHKY
ompegerenns gudparnmonnoi 3PdeRTABHOCTH ¢ M3MEHEHIEM
IIOTHOCTH 3AIMCHIBAEMOIl TOJIOrPAMMEI IIyTeM o0BITHOTO pac-
HMIMpenns JasepHOro nyda B oxmoMm mHaumpasiemmm. Ilomyuen-
HafA Tocse o6pafoTKM ToJOrpaMMa MBMepHeTcs Ha CHelnaiib-
HOM CYHTHIBAIOIIEM CTOJNIKE € CAMOIMCIIeM, M 3a pe3yibTat
OpUHIMAETCS ONTHMAILHOE 3HAYEHHE I JaHHOI mpocTpan-
CTBEHHOI YacTOTHI.

Cremyer, 0JHAKO, OTMETHTD, YTO MOCKOJIBKY 3KCIO3NIHOH-
HafA CBETOUYBCTBUTEILHOCTD OMPele/seTea P MaKeIMalLHOI
auhparnmorron adderrusHOCTI hoTOMaTEpIIaNa, TO ee n3Me-
penns TerecoofpasHee TIPOBOJUTL TPH H3BECTHOM, a HEe
NpUOINAREHEOM OCBEIeH.

Mudpakagmonsas aQHeRTHBHOCTL OTPaKATEABHBIX TOI0-
rpaMM, MOAYIAEMBEIX BO BCTPEUHBIX IY9dKAX, ONPEeIAeTCH
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OTHOIeHHeM HATCHCHBHOCTH OTPAKEHHOr0 OT IOJOTpaMM che-
Ta K HHTeHCHBHOCTH BCEIO CBOTA JAHHOI JUIHHEL BOJHEIL, Iajla-
I01I[er0 Ha TOJOrpaMMy IpH ee poccranosiennn. [lis ee onpe-
Aedenns pacupocTpaHeHHe MOJYYHIA MeTOJHKA, paspadoTaH-
nas Jlenuciorom, CyxanossiM 1 Annpeesoit [226], 8 xoropoit
HPOBOAUTCA rojorpaduposagie IIOCKOTO 3epraja ¢ HocJe-
AVIOIHM H3MepeHHeM cleKTpaibHoro koaddummenta orpa-
FREHIST TOJNYYeHHOI roJOrpaMMbl ¢ HOMOIIBI) CHEIHaIbHOT
npuctasku K cnexrporpady. Ha nomydaembie peayinraTsl cy-
OIECTBEHHOE BIMAHNE OKa3BIBACT YCaKa 9MYJIbCHOHHOTO CI0A
nocie obpaGorkn [193], 9ro caemyer yunTeiBaTh B IPOBOJH-
MBIX ONPENeJeHIHAX 1 COOTBETCTBEHIO YCTPAHATH NpH H3Me-
PeHIIX.

PaszusiMi  aBTopaMm NPEMEHAIOTCH PA3IHIHBIE YCIOBHA
OCYIECTRICHHA YKA3AHHBIX BBIIE Onpejenenuii audparin-
onHoii sdpertnsrocTn pasmmupslx Qgoromarepnanos. Hapo
HMETh B BHJIY, UTO BCJIEJICTBHE TOHKOCTH IPOBOJUMBIX OIIpe-
Aenxennii HeOOJIbIINE H3AMPHEHUA B HUX MOTYT NIPHBOAHUTE K
CYIIECTREHHO pasamaabiM pesyabraram. Ocofenno HeoOXOIH-
M0 ofbpamjath BHEMAaHHE HA AMOPTH3AUMIO H YKECTKOCTL UC-
N0JIb3yeMoil yeTaHOBRE i rosorpadupoBanus, o6paboTry mo-
JyJaeMbIX IOJIOTPAMM ¥ YCTPaHeHHE YCa[KkH OMYJIhCHOHHOTO
caoA mocie obpaboTku,

IMymer 3aBmcaAT OT YeJa0BHIl HKCIOHUPOBAHUS TOJOTPAMM
U CBA3BIBAIOTCA € TAK HaznBaeMoil juddysnoii mATHHCTOCTHIO
KOrepeHTHOr0 HyYKA JA3ePHOTO cBeTa mpu ero untepdepen-
U B SMYJILCHOMHOM CJI0€ B PE3yabTaTe pacCesnus cBera,
3aBHCANIET0 OT wucHmosabdyemoro wmartepuana [224]. Oumemky
CHERTpa IIyMa rnejpecoobpasino MOPOBONHTHE 10 PABHOMEPHO
sacseveHHoMy goToMarepuany ¢ aMIIHTYAHBIM OPOIYCKAHT-
em (mocme mposmiaenus), pasmsiM npumepno 0,5, Korjga ma-
Gmonaercs MakenMym myma. VMeeneosanue paccesnms cpeta
CHEKTPa TOJOrpaUuecKny MaTepuasos PN IKCIOHHPOBATHI
U3JIyYennsAMHE Jlazepa W JAMIAMH HAKAIMBAHWA OPOBEJEHO
Bugepmanom [227]. ;

Yeanka SMyIbCHOHHOTO €JX0f, OPHEHTAIIHOHHAA YYBCTBH-
TeasHocTh. B ormmume ot yeamkn doromarepuanos B dororpa-
dun u kumematorpadun B ronorpadun mox yeagKroit sMyIh-
CHOHHOTO CJI0A nocae 00paboTKI NMOHNMAETCA YMeHLIIeHHe
ero romuuusl. [Ipn rororpadmpopannn Bo BeTpETHBIX MyTKAX
W BOCCTAHOBJICHHH roJlorpaMM GeibiM ¢BETOM HTO NPHBOJAT K
CMENIeHio NBeta H3ofpaskennsa na3 UIHHHOBOJAHOBOH B Ooiee
KOPOTKOBOIIHOBYIO 9acTh CHEKTPA, a4 TAKKE K YMeHbIIeHIIO
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mudpaknuonnoii addexrasuoctn [193]. B koamuecTBeHHOM
 OTHOIIGHWH TOcJe o6paboTRE TOJNMMHEA HMYNLCHOHHOTO CIIOS
moxer ymenpmarbea Ha 10—20%. Mensmasn ycagka sMyab-
CHOHHOTO CHOA HEKOTOPHIX (POTOMATEPHANOB MOMKET CBASBI-
BaThCA ¢ HoJiee CHIBHBIM 3aJyDIMBAHNEM W MEHBIINM COHep-
skamieM B HEX cepebpa. Vamepenns Taknx meGodbIINX H3MEHE-
HHIT B Toamuuae aMyabcHonnoro caog (mo 1 MM n membmie)
O0OBIYHAIM 00pasoM 3aTPYAHUTENLHBI, MOATOMY HX MIPOBOIAT
mo HAGMIONEHNI0 H3MeHenus nBeTa (IMHA BOJHBI) 3apermcT-
PHPOBAHHOTO MBIYYEHMA ¢ DOMOMbI0 cuerkTperpadga m sarem
MePeCYNTHIBAKT MOJTYYCHHBIE PE3YIbTATH B M3MEHeHMIT TOJ-
MHHBL CJOA.

ITpumensemoe NOHATHE OPHEHTANMOHHON YYBCTBHTENb-
HOCTH He WMeeT OTHomenns Hua K gororpaduaeckoi.
HI K roxorpanyeckoil CBeTOYYBCTBHTEJILHOCTH M XapaKre-
PU3YeT BOAMOFRHOCTH s3ammen Ha (oromartepmane psga m300-
pasenuii nox pasuermu yraamu [65], koropas yeexmunsaercs
¢ VBeJIWIeHNEeM TOJMIHHBL DMYILCHOHHOTO CHOMA. ¥ KAZBIBACTCH
[228], aro npu sammenm aByX maobpamennmil pudpaknmHOHHAN
apderrusrocts cocrasiger H1,6%, a werspex mzobpamenmii
21,1% or mexopuoii aAndpasumornoii sddekruBHOCTH TP 3a-
IHCH OATOr0 M300parkenms.

Jlma onenrm romorpadmvecknx CBOICTB BhICOKOpaaperia-
0mux  GOTOMATEPHATOB - TPAKTHYECKII WHTEpec MpeacTanis-
1or paspaborannsie Tmpunoit w Cobomesnim [229] meroxugm,
OCHOBaHHbIE HA N3MepeHHn (POTOIUTHICCKH O0Opasyomerocs
cepefpa HeIOCPEICTBEHHO B IIPOIECCe 3ANMCH TPOITYCKAIOIAX
roxorpamy Gea HeoOXoAEMOCTH Kakoii-mubo MoKpoit obpabor-
Eu (poromarepnana. CymHOCTh JAHHBIX METOIHE 3aKI0YAET-
Cfl B TOM, WTO B TPOIEcce 3aNICH TOJOTPAMM CPasy e ¢ Ho-
MOIIBI0 TEX ;K€ MCXOAHBIX Jy4ueil MPOMBBONNTCS H3MepeHue
(manpumep, ¢ noMombio (HOTOYMHOKATENA) TOAYIAEMOrO
aperra (pme. 4.5) [230]. C nmomompi pawnoit Meronmem
HpoBegeHa CpaBHHTeNbLHAA ONeHKa WHOOPMATMOHHOI eMKo-
cri, nudpakguonnoit HHPeKTUBHOCTH, NIYMOR U T. I Pa3sUbIX
doromarepnanos. Merojura nanfonee npurojna I OMEHKH
cBOICTE 0COBOBBICOKOIMCIIEPCHBIX «IPOZPAYHBIX» oToMaTe-
PHAJIOB,

Bpoyaom 1 up. [231] nposenens: cpaBnmTeTLHBIE HECTE-
JOBABMS CBOHCTB JHMOIMAHOBCKUX U (IPO3PAUHBIX» (hoToma-
repranxos [19-1-633 myrem memocpeacTBEHHOTO M3MEPEHHST Ha
HIIX cRpbIToro (ororpadmaeckoro 1 romorpaduaeckoro m3oi-
 pasenna (dororurnueckoro cepefpa) ¢ MOMOIMEI0 METONUKU
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Pue. 4.5. CxeMa BammcH W BOCHPOHMABEJIEHHST CKPHITOT0 Tojorpadmue-
CKOTO 1300pasKeHNA Ha BHICOKOPA3PEIIANNX TaJOTeHII0CeDeOPAHBIX
doromarepnanax [230]

1 — nasep; 2 — KOJIAMATOpP; 3 — rojorpamMma; 4 — JnH3a; 5 — GoTONPHeMHNK

toromerpuposarna crabomornomatomux cpex. Ilpm stom B
MOJYICHHBIX KpUBHIX (hoTONMBA raloreHH0B cepebpa HE Ha-
Omogaercs DPAEOANAATLHON PASHUNEL TPH SKCIOHMPOBAHHH
oOpranEM (6eaBIM) CBETOM B CEHCUTOMETPE M € MOMOIILIO Ja-
3epa JuIA NoJXy9eHnA rojorpadmueckoro nzobpazkenuds B CXo-
mamuxea nyukax. aTepecEo orMeTnTh, 9T0 HabmiogaeMas B
aToii pafore HEKOTOpas IOPOrOBas CBETOYYBCTBUTEILHOCTH
ICCIeOBAHABIX JOTOMATEPHANOB IPH €€ M3MEDEHUH 110 CKPbI-
TOMY HB00DaKEHUI0 OKA3BIBAGTCA 3HAYMTENHHO GONBITE, HeM
npn 06LMIHOM ONpEeNeHIN M0 IMPOABICHHOMY H300PasKeHMI0.

IlpepcraBigerces, 9T0 MOCTE MOMOMHUTENLHBIX WCCTE0-
Banuit 1 pazpaGoToK pacCMOTPEHHBIE METOJNKA W3MEpeHus
CKPBITOTO TOJOTpadmIeckoro wWao0paMmeHAss CMOTYT HAWTH
OpUMEHCHHe KaK /Ui KOHTPOJA CBOHCTB hoTomMaTepmamos,
TaR M A MOMYYEHAS TOJOTPAMM B PeamhHOM Macmrabe Bpe-
MeHn fe3 MPUMeReHNs Kakoil-Tnho ofpafoTkn MaTepmama mo-
clle 9KCIIOHAPOBAHMNS.

4.6. Kourpoas npornecea
obpadorkn roxorpadmaecknx goromaTepuanon

Hpome yraszanuoit panee meo0X0quMocTH paspaboTkm Tpe-
6yeMoro COBPEMEHHOT0 ABTOMATH3NPOBAHHOIO HPOABOTHOTO
(oGpabarsiBaiomero) ofopy/oBanms aas o6paboTkm rororpa-
draecknx doroMarepmason, OIHOBPeMEHHO BCTAET BOMPOC I
0 paapaboTre HeOGXOMAMBIX METOJA0B KOHTPOJSA TEXHOJOTH-
9eCKOro Tponecca u mojiepRanns ero crabunsaoetn, [Tomar-
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HO, YTO KAKOro-Tndo NpaRTHIecKoro omnpiTa B 9T0H obmacTH
noka He mmeercsi. OHAKO yike mopa HAYHHATL IIPOBEJICHHE
COOTBETCTBYIOIIX PaspaboToR, A uero B HEKOTOPOil Mepe
MOZRHO HCHOO0Ib30BATH HMEIOIANCA ONBIT KOHTPOIA MPOLECCOB
obpaborkm pasamunnx kKuaopoToMaTepmanos [179, 219, 221,
232 u ap.].

Ilpemme Beero meOOXOMMO KOHTPOJIMPOBATE COCTAB H
ororpaduueckne (romorpadpuueckme) cpoiicTBa NPOABIAIO-
mux, UKCHPYIOMMUX 1 Apyrux oOpabarEIBAIONUX PaCTBOPOB
Jdpu UX TIPATOTOBIEHNM M MCHONB3OBAHHU B IPOABOYHBIX
yerpoiiersax. Heo0xoaumy Taxsmke cooTBETCTBYIONHE KORTPOIL
pesknMoB obpaGorku  (horomarepmanos (TeMmueparypsi pac-
TBOPOB M HPOMBIBHOM BOJBI, MPOJMOIKATENBHOCTH OTASALHBIX
cTajmit mpomecea, cyniku u fip.). B cospemennom ofopynosa-
HIH JIIf 9TOT0 IPUMEHAETCA COOTBETCTBYIOIIEe MpOTPaMMHOE
yIOpAaBIEHHe MpONeccOM § aBTOMATH3ANMA €ro OTAeJbHBIX
craguit. Kpome pasmuymbix XUMHKO-QaHAINTHYECKAX METOOB
KOHTPONSE PACTBOPOB, IPUMCHAIOTCH TAKMKEe pasimdnble Quan-
KO-XUMITIecKne 1 (H3NKO-MEeXAHUYECKIe MeTOIbl, B TOM THC-
Je 11 KOHTPOXh COCTOARAA (MPOYROCTN) IMYALCHOHHOTO CJIOA
HA PasHLIX cTAUAX o0paborkn Marepuana.

Basmuoe sHauenme npuobperaer paspadorka Tpebyembix
KONTPOABLHBIX HCHBITANHH HCHOJL3YEMBIX BBICOKOPA3PEIIA-
npx oromarepuaiios u moiayuaemsix roxorpamy. [lociennee
IPEHIE BCErO CBSBBIBACTCH ¢ oOeclieveHmeM HX COXPAHIEMO-
CTH, U5l 9ero AOJGKHA KOHTPOIMPOBATLCA CTONEHB MPOMBIBKA
0T WCIoNb3yeMblx pactBopoB [221], cocrosEme sMyMBCHOH-
HOTO CJIOS W HAHECeHHMs HA HET0 SAIATHLIX IOKPHITHIL,

Croenudmnra romorpadgudecroro mpomecca MOKA3HIBALT, UTO
A KOHTpONA mpolecca ofpadorkm romorpadmuecknx goro-
Marepmano morpefyercs  MOCTAHOBKA COOTRETCTBYIONIHX
00cTOATELUBIX MCCHE0BAHNI M paspaborka HeoOXOJMMBIX
METOJIOB KOHTPOJISA, B TOM uHede u roixorpadmueckux. Ilpm
aToM ocoboe BHIMane Jo/KHEO ObIThH of6panieno na paspabor-
Ky TpebyeMbIX KOHTPOJILHO-H3MEPHTENLHBIX npuGopos ¥
OCYIIECTBIEHNE aBTOMATHAANNE KOHTPONS HA PABHBIX CTAJIUAX
TeXHOJIOrMIeCKOro Mporecea.
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