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AHAJII3 CUCTEM JVIIIAPHOTO 3OHAYBAHHA
ATMOC®EPHOTO CEPE/1IOBHIIIA

lposedeHo aHaniz cucmem nidapHo2o 30HOy8aHHA ammocghepHo20 cepedosuwia. [aHa ouiHka riasepam,
npulioMHUM mersieckonam ma cucmemam peecmpauii cucmem siidapHo2o 30HOyeaHHs. [poaHarisoeaHi dxxeperna
wymy ma Memoou rnoKpaweHHs 8iOHOWEHHS CuaHars-wWyMm fpu sUKopucmadHi 1idapHUx cucmem.

Beryn

BararokomnioneHnTHi razoBi cyminii i MOTOKM NIMPOKO MOIIUPEHi B MPUPOJI i BiflirpaloTb Ba-
JKJIUBY POJIb B 6aratboX CydyaCHHX TeXHOJOrisx. CKJIaJHICTb BiJOMUX METO/IB JOCJi/’KEHHS i
KOHTPOJIIO Ta30BUX GAaraTOKOMIIOHEHTHUX CyMillleli BUMAra€ peTesbHOI OLIHKU iX MOXKJIMBOCTEN
i MeXX 3acTOCyBaHHS, a TOJIOBHE, MPABUJIBHOTO BUOOPY i €KCIEPUMMEHTAJbHOI peaJsiizailii onrtu-
MaJIbHOTO METO/y BUMIipIOBaHHS I[apaMeTPiB Ta30BOi CYMillli A/ KOXXKHOTO KOHKPETHOTO 3a-
B/IaHHS, 30KpeMa JIJIsl TaKMX rajy3eil, siKk eHeproreHepyBasbHOi, MAlIMHOOY/iBHOI, XiMi4HOI, a
rOJIOBHE, — [UJII OXOPOHU HAaBKOJIMIIHBOTIO CEPEJLOBUIIA.

Tomy memoro uyiei pobomu € aeMOHCTPAIlisi TEOPETHYHOTO AHAJI3Y Cy4aCHUX CHCTEM JIiJapHOTO
30HyBaHHS i KOHTPOJIO JJiT BHOOPY ONTUMAJILHOTO PEKUMY 30H/YBaHHS GAaraTOKOMIOHEHTHOT
ra3oBoi cyMiIri atMochepHOro cepeioBuINa, 30KpeMa, [/t TTOTped eKOJIOTiYHOTO MOHITOPUHTY.

1. JlizapHi cucTeMu pi3HOTO PO3TANTyBaHHS

B ocHoBi MeTOniB Jla3epHOIrO 30H/yBaHHS JeXaTb TakKi IIPOIECH B3a€EMO/ii Jla3epHOrO BU-
[IPOMIHIOBAHHS 3 PEYOBMHOIO: aeposoJibHe poscisHusg (AP); mosexynspHe poscisuaa (MP);
koMOGiHariitne poscisuus (KP); duyopecteniisa (JoMiHecIeHIlis), y TOMY YKC/Ii i pe3oHaHCHa,;
pesonancte poscigaug (PP) i pesonancue norsunanusg (PIT); pudepeHiianbHe MOTIMHAHHS i
poscisias (JIIIP). Knacudikaiis cucreM JiapHOro 3o0HayBaHHs arMocdepu TpuBeJeHa Ha
puc. 1. Cramionapni cuctemi, BCTAHOBJIOIOTbCS B MPUMINIEHHSIX a00 Ha CIeliaJbHO 06Ja/Ha-
HUX Mal/[aHuYMKaX, BOJIOAIIOTb BHUCOKUM EHEPreTUYHUM IIOTEHIiaJOM — MalTb MpPUUMAaJbHI
06’ €KTUBH BEeJTMKUX PO3MipiB i Jla3zepu 3i 3HAUHOIO eHepTieio BUIMpOMiHIOBaHHdA. Bonu 3abe3sre-
YYIOTb BEJUKUN iHTEpBaJ JaJbHOCTI 30HAYBAHHS, aJjie IPU 1[bOMY BOHM € T'POMi3JIKUMHU, JOPO-
UMW CUCTEeMaMU i MaloTh OOMEXXeHY JIOKATbHY MPOCTOPOBY 00JIACTH BUMipIOBaHb, TPUB’ SI3aHy
J10 TOYKH iX poamimieHHs. OCHOBHOIO iX IepeBaroio, € MOXKJUBICTb OJHOYACHOTO MOHITOPHUHTY
JIEKiTbKOX aTMOc(epHUX TapaMeTpiB 3 BUCOKOIO 4yT/MBicTIO. MOO6ibHI Miflapu po3MilieHi Ha
pyXoMux 3aco0ax MaioTb PO3IMIUPEHi MOXKJUBOCTI /IJIS MOHITOPUHTY artMocdepu Ha 3HAUHil
TepuTopii, 0co6IMBO B pasi iX yCTAaHOBKM Ha a€POKOCMIiYHMX HOCISIX.

‘ CucremMu 1ijJapHOTo 30HYBaHHs aTMochepHOro ccpc,u,oﬁuma‘

Craiionapni MobijabHi

Micue posramwyBaHHs

Hazemni mpumimerns Aprorpancnopr || Asiauin Mopceki CynyTHHKN
i MaliJaHYuKn CcyaHa

Texniuna peanizanisn

Aepo3oabHuil [onspuszaniiinmii JIVOPECHCHTHU .
I I o yopecu Higap AP

L o o Jligap KP
aigap aigap ainap

Puc. 1 Knacudikanis cucreM mifapHOro 3oHAyBaHHS aTMocdepu
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EKOJIOTiA TA EKONOTYHA KIBEPHETUKA

Aepo30JibHi JliJlapu, 10 BUKOPHCTOBYIOTb e€(EeKT IMPYKHOTO PO3CiIOBaHHS 3aCTOCOBYIOTHCS
/LIS BU3HAYEHHSI TaKuX aTMOC(EpHUX XapaKTepHCTUK: MpodisiiB MPO30pocTi i MacoBOi KOHIIEH-
Tpalii aepo30JbHUX 3a6pyAHEHDb; IPaHMIlb XMap Ta iHIMNX BEJIMKOMACHITAOHUX HEOIHOPiaHOC-
Tell arMocgepHOTO cepeoBUINa; (ha30BOTO CKJIALY XMap, a TAKOXK JUHAMIKK 3MiHU IHX Xapak-
TEPUCTUK y 3aJlaHOMY iHTepBasi vacy. KpiMm TOrO, 32 IOMOMOTOI0 CKaHyBaHHS aTMOC(epHOTO
MPOCTOPY Ja3epHUM TIPOMEHEM MO’KHA MPOBOJUTH KapTyBaHHS 3a0pyIHIOBAJbHUX PEYOBUH B
atmMocdepi.

[Monsgapusaniitni gigapu, ki € pi3HOBUJOM aepo30JIbHUX JIi/lapiB, BUKOPUCTOBYIOUH [IJIS 30H-
JlyBaHHS TOJISIPU30BaHe BUIIPOMiHIOBAHHS i BUIJSIOUN Yy TPURHATOMY IOTOII BUIIPOMiHIOBAHHS
KOMIIOHEHTH 3 Pi3HUMH CTaHaMM TOJISIpHU3allii, J03BOJSIOTh OTPUMATH JIOJATKOBY iH(MOpMaIlifo
npo GopMy aepoJIbHUX YAaCTOK, MPH OJHOKPATHOMY PO3CiIOBaHHI i MOKa3HUK 6araTropasoBOro
PO3CiIOBaHHA ONTUYHO I[IJTbHUX A€PO30JIbHUX YTBOPEHD.

B ocnosi gigapis JII (audepeniiaabHOro MOrJanHaHHA) JEKUTh B3AEMO/Iis OITUYHOTO BU-
IIPOMiHIOBAaHHA 3 MOJIEKyJlaMi aTMOC(epHUX Ta3iB — pe3oHaHCHe IOTJIMHAHHS, 10 il BU3HAYa€E
OCHOBHI IlepeBaru IMX TEXHIYHUX 3aco6iB, a caMe — BUCOKY YYTJHMBICTb i OllepaTuBHICTH BU-
3HAUYEHHS BMICTy Ta30BUX CKJQI0BUX atMocdepu, Y TOMY YHUCJi i 3 BEJUKOIO [JaJbHICTIO 30H/Y-
BaHHA. /ly19 BU3HAUEHHSI KOHIIEHTPAIlil 6yb-IKOTO KOMIIOHEHTa atMoc(epr BUKOPHCTOBYIOTHCS
JIa3epHi JpKepeJsia BUIPOMiHIOBAHHS, 3/IaTHI T€HEPYBATH OJHOYACHO ab0 TOCJIiIOBHO BUIIPOMi-
HIOBAHHS Ha JBOX OJU3bKUX MOBXKHUHAX XBUJIb. O/HA 3 SKUX B i/leaJJbHOMY BHUITQIKY 30ira€ThCs
i3 JIiHI€I0 IMOIJIMHAHHA [JOCJI/PKYBAHOIO Ta3oBOr0 KOMIIOHEHTA, a iHIIA IIOBMHHA IIONAaJaTu y
Hall6mmKkde BiKHO Tpo3opocti atmocdepu. KonrmeHTpaiisi rady BU3HAYAETHCS i3 MOPiBHSIHHS
PiBHSI 3apEeCTPOBAHMX CHUTHAJIB Ha IUX JIOBXKMHAX XBUJb. B 3ajexHOCTi Bijl MOCTaBJIEHOTO
3aBaanng B gigapax /Il dotompuiimady peecTpye ONTHYHI €XOCHTHAJU, sIKi BifOUTI n3epKaJjia-
MM, KyTOBUMHU BisOuBavamu, a6o Tonorpadivnumu o6’eKramu: JepeBamMu, OyJAMHKAME, Marop-
6amu i T. 1. B pesysbrari gigapu /Il Bu3nauaoTh ycepeaHeHi 1Mo Tpaci 30HAyBaHHS KOHIIEHT-
pailii ra3oBUX KOMIOHEHTIB. [lyg JOCHiZPKEeHHST IPOCTOPOBOTO PO3IO/Iiy ra30BUX KOMIIOHEHTIB
3actocoByioTbes Jiigapu JIIIP, y gkux B SKOCTi po3mnojiieHuX BiOMBa4iB BUKOPUCTOBYIOTHCS
arMocepHi aepo30.i.

[Tornmuanus atomamu abo MOJIEKYJIaMU JIA3€PHOTO BUIIPOMIHIOBAHHS HA YacTOTi IIEBHOTO
€JIEKTPOHHOIO IIepexo/ly, SIKe CYIIPOBO/KYETbCS IIEPEBUIIPOMIHIOBAHHSAM Ha HUXKYIH 4acToTi,
XapakTepusye (JyopecleHIlilo KOMIIOHeHTiB aTMoc(epH, 1[0 BUKOPUCTOBYETHCS [IJIsI CTBOPEHHS
dayopectientaux JgigapiB. Ha nmpakrtuiti dJyopeciienTHi Jiijjapu He OTpUMaJ 3HAYHOTO TOMIH-
PEHHST yepe3 HU3KY NMPUYWH. Y MOJIeKyJaaxX rasiB ¢JryopeciieHTHe BUIPOMIHIOBAHHS ITUPOKOIIO-
JIOCHE i 3aTSATHyTe B 4aci, 10 YCKJIaJHIOE ifeHTH(iKalliio KOMIIOHEHTIB aTMocdepn i 3MeHInye
BiiHONIEHHA cUTHaJA-TIyM. DuyopeciieHIlisg BCiX MOJEKYJ iCTOTHO TaCUTbCd 3iTKHEHHAMU 3 iH-
MUMHU MOJIEKyJIaMu TOBiTpsi. KpiM TOro, 1a30Bi KOMIIOHEHTH, IO MAlOTh MAaKCUMAaJbHi 3HAYEH-
Hs uryopectieHItii, npucytHi B atMocdepi B MiHIMaIbHIH KiJbKOCTI.

[Tepesaroio smigapis KP (koMO6iHANi#iHOrO pO3CilOBaHHA) € MOKJIMBICTb OJHOYACHOTO JETEK-
TYBaHHS BCiX MOJICKYJIIDHUX KOMIIOHEHTIiB Ta30BOTO CEPEIOBUINA, OCKIJbKHA KOXKHA Ta30Ba MO-
Jekysa Mae ¢ikcoBaHi 1 11 60BN KOJUBAJbHO-00EPTATbHI CHEKTPU 4YacTOT, Ha SAKi 3Milly-
€THCS YACTOTA PO3CigHOrO BUIpoMiHioBauHs. [Ipu 1pomy mnoryskuicts curnany KP Oymab-sikoro
KOMITOHEHTa TPSIMO TpoTopiiiiiHa iioro kouienTpaiiii. Merox KP e npaktuuno 6e3inepitiitHuM.
3aB/ISIKM TAKOMY YHiBEPCAJbHOMY KOMILJIEKCY BJIACTUBOCTEN, BiH OCOOJIMBO TEPCHEKTUBHUN 1/
AKiCHOTO i KiJbKicHOrO aHami3y ra3oBux cepefoBuill. OCHOBHMM HEJOJiKOM METOAY € MaJja
inTencuBHicTh curHaniB KP, nop’si3ana 3 MajuMu 3HaUYEHHSIMU TEepPeTUHY KOMOiHAIiHHOTO PO3-
cifoBanHs. ToMy Jilapy Ha OCHOBi IIbOIO METOAY TPaJULIiiIHO BUKOPUCTOBYBAJUCS B OCHOBHOMY
JUISE aHaJli3y BUCOKUX PIBHIB KOHIIEHTPAIill Ta30BUX KOMIIOHEHTIB aTMocdepn (IMMOBUX BUKH-
[iB), 10 1epebyBaioTh Ha HeBesuKiil Bucoti. OMHaK, BUKOPUCTAHHS MOTY>KHUX JIa3epiB i Beju-
KOraGapuTHOT ONTUKHU JIO3BOJISIE BU3HAYUTH MPOisi pO3IMOAiay BOJOTOCTI i TeMmepaTypu IO
Bciil ToBIIMHI aTMocdepi.

Buxoasum i3 po3rasHyTHX BUINE TMapaMeTpiB JigapiB, crBopeHo Ta6ma. 1, /me mokaszaHi 3ara-
JIbHI i BiIMiHHI XapaKTepUCTUKM CTAIlliOHAPHUX i MOOGITbHUX JifapiB, He3aJdesKHO BiJl X TpH3-
HavueHHS 1 ¢isuyHOro edeKTy po3CisSHHS, BUKOPHUCTOBYBAHOTO TIPH JOCJIi/PKEHHi 30BHIITHBOTO
cepenoBumia. Iludpoo «0» BiaMiueHi HeicTOTHI XapaKTepUCTUKHM MJsI JAHOTO THITY JIi/IapiB,
3HAKOM <«=*» — JIPYTOPsSI/IHI XapaKTepUCTHKU, a «+» — mepiuioyeprosi. Bei mo6inbhi migapu
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MaloTb OOMEKEHHSI TI0 EHEPTOCIIOKUBAHHIO i MacorabapuTHUM XapaKTepUCTUKaM, OCOOJIUBO
JIilapu aepOKOCMiYHOTO 6a3yBaHHS.

Ta6muns 1
3arajbHi i BigMiHHi pUcH cTauioHapHUX i MOGiIbHUX JigapiB
Bupg cucremn
[Tapamerpu Jigapnoi cucremn . MoGinbHa
Cramionapna . cymyT-
aBTOTPAHIIOPTHA | aBiamiiiHa | Mopcbka
HUKOBA
Eneprocno:xuBanus 0 + + + +
MacorabapuTHi XapaKTepUCTHKN 0 0 + + *
JlanbHicTh 30H/yBaHHS + + + + +
MoXJIUBICTh CKaHyBaHHS + + + + +
Excnmyaraniiini xapakTepucTHKU 0 + + + +
Hapiftnicts + + + + +
HIBuaxoaist 0 + + + +
Cryninp aBroMarnsanii ynpasJiHHS + + + + +
3aBaJloCTIHKICTD + + + + +
EnextpomarniTaa cymicHicTh 0 0 + + +

3a Becb 1epio/l CTBOPEHHS, PO3BUTOK JIiJJADHUX CUCTEM Bifi0YBaBCsS TOCJIJOBHO BiJl CcTaIlio-
HapHUX 10 MOOIJIbHUX Ha3eMHUX, IOTIM 0 aBialifiHuX, MOPCbKUX i faJi g0 KocMmivaux [1].
Ile mosBosmJiO BiANpalioBaTH i ONTUMi3yBaTU CXEMHi i KOHCTPYKTUBHI pillleHHS, K OKPEMUX
CKJIQJIOBUX YaCTWH, TaK i JiJlapHOi cucTeMW 3aJlaHOTO TIpM3HavYeHHs B 1mijomy. Ha puc. 2. 30-
GpaskeHa 3arajbHa CTPYKTypHa cxema Jigapa (KpiM IIOBOPOTHOIO MPHUCTPOIO, Ha SIKOMY, 3a3BH-
yaif, Tpy Ha3eMHOMY BapiaHTi peaJizallii JifjapHOi CUCTeMU BCTAHOBJIOIOTH Tlepe/laBay, MPUii-
Mady, i 6JIOK yIpaBJIiHHS, [0 CUHXPOHi3ye poOoTy iHImmMX GJIOKIB i Kepye iX mapamerpamu).

IlepegaeamsHa
OIITIYHA

Jazep CHCTeMa : i
3 oHmyEHYHIT
n [: :l > I:i: @ JIA% ePHHIT Y4 0K
. T S BI]:IT[]I:IM:iHIOBZ‘lm{ﬁ,
IIpmimviamesa 110 0B ePHYJI0CA
ONTHYHA <7 T —— . .
; Big of'exTa
CHCTEeMA - IOHIYE AHHA
___________________ VE 7
Cnexrpo-

aHaJO3aTop

Bnok ofpobku curaamy

DorTogeTexTOp
@ Cucrema BigodpazkeHHs
oTpHMAHOI iHd opMAIHi
1
e

Buaox KoHTpo0 mapanMeTpie
BHXITHOI 0 J1a3 ePHOT 0 BHIT) OMIHIOE AHHA

Puc. 2. 3aranpHa cTpyKTYpHa cxema Jijsapa
Y 3araJbHOMY BHIQ/Ky BUIIPOMIHIOBAHHSI, 110 NPUAMaeTbest P, sBisie co6oi0 cyneposu-

Iif0 MTOTY>XHOCTEH KOMIIOHEHT MOJIEKYJISPHOTO i aepO30JbHOTO PO3CiIOBaHHS HA JOBXKWHI XBUJI
Ao, fKa CIiBIaJae 3 JAOBKMHOIO XBUJ 30HAYBAJIbHOIO BUIIPOMIHIOBAHHS, BUIIPOMiHIOBAaHHS

aryopectientiii Ha AOBKWHI XBUJIi, SIKa MEHIA JOBKWHW XBWJi BUIPOMiHIOBAaHHS Jasepa i Ji-
Hill KOMOiIHAIIIITHOTO pO3CilOBaHHS Ha JOBKWHAX XBWJIb, OJU3bKUX JI0 JOBKHWHHW XBUJI Jiaszepa,
a TaKOX [IOBIIMX CTOKCOBUX 1 KOPOTKHUX aHTUCTOKCOBUX [JOBXKUH XBUJIb Aq,Ag,...A,;

n
P, =2 P, . lloTyXHicTb 3BOPOTHO-PO3CiSIHOTO HA [OBKWHI XBHJI Aq, BHIPOMIHIOBAHHS
=0

P, (2), 10 HAAXOAUTH Ha TMPUHMAJIbHY CHCTEMY MOHOCTATHYHOTO Jijapa 3 e(eKTUBHOW Mpuii-
MAJIPHOIO AlepTypoio Ay, 3 BiACTaHi z, OMHUCYeTbesl B HAGJIMDKEHHI OJHOKPATHOrO PO3CiloBaH-

Hs1, 6e3 ypaxyBaHHS MOJSIPU3allii, Bi/IOMUM JIiIapHUM PiBHSAHHSAM B cKajgpHiil ¢popmi [1—4]:
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P (2) = PKOCTO/Zg(Z, 2i)Br (z,ki)Ae(pz_Zi(ki)Tko (Z)Txi (2), (1)

Ae P, — TOTYXHICTb BUIIPOMIHIOBaHHS JIa3ePHOrO Iiepe/aBaya, IO BUILIMBAE 3 BUPa3y
To

B, = jP(t)dt, ae P(t) i ty — THMYacOBHMIl PO3MOJIJN MOTYKHOCTI i TPUBAJIICTb 30H/YBAJIb-
0

HOTO IMIIyJIbCY; € — IIBU/JKICTb CBIiTJIa; g(z,ki) — (yHKIlig reoMeTpuyHOTO (haKTOPA;

Br (z,ki) — o0’eMHMiT KoedillieHT 3BOPOTHOTO PO3CiIOBaHHS Ha JOBXKHMHI XBHUJi PO3CiSTHOTO

BUIIPOMIHIOBAHHA; Ay, — edpexTBHA TpUiiMaibHa aneprypa 3 BiJcTaHi Z; L, (z) i T (z) —
1

KoedilieHTH 1Mpo30opocTi arMocdepn Ha JOBXKUHAX XBHUJIb Bi/IIIOBI/IHO 30H/yBaJbHOTO A i PO3-

V4
CISIHOrO A; BUIIPOMIHIOBaHb, 3yMOBJeHI BupasoM exp|—[a(7,A;)dr |, ge a(r,k;) — cymapuuii
0

06’eMuHil KoeillieHT MOCIA0IeH s BUIIPOMIHIOBAHHS B TOUI[ 7 Ha joBxuHi xBuai A;, §(A;)

— KoedillieHT, MO OMUCY€E CeNEKTUBHI BJIACTUBOCTI OMTUYHOTO TPAKTy Jifapa.
Y 3aranbHOMY BHIIAJIKY, IIi/l 4ac TPOBEJEHHS BUMipIOBaHb, KOeilieHT mocaabIeHHsT B TOYII
IIPOCTOPY Z MOJKHA IIPEJCTaBUTHU SK

(l(}bl) = aMp (7\41) + (XMH (}\‘l) + (Iap (7\41) + (lan (}\‘l) + aKl‘[ ()\‘l) y (2)
Jie iHJIeKCH <M», «a» — XapakTepusyloTb edeKTH B3aeMO/lil Ja3epHOTO BUIIPOMIHIOBAHHS 3
MOJIEKYJJaM# 1 aepo30JisIMU, iHAEKCH «p» i «II» — BiANOBiAHO edekTn poscitoBaHHS i mOTJINU-

HaHHS, a iHIEKC <«KII» O3HAaYa€ KOHTHHYyaJbHE TOTJMHAHHS Ta30BUX KOMIIOHEHTIB aTtMocdepu.
Ipyu 1poMy KoedillieHT MOJIEKYJISPHOTO PO3CIIOBAHHS Oy, (X;) BuU3HAUAETBCs eeKTAMH TIPYIK-

HOTO PO3CilOBaHHS Ha JOBXUHI XBHJI 11aJ[al0Y0TO BUIIPOMIiHIOBAHHS L, i KOMOiHAIifHOTO PO3-
cifoBaHHS Ha JOBXXKMHAX XBUJb, SKi MalOTb 3CYBU BiIHOCHO Ay Ha AA;, IO BiANOBiZaIOTH Yac-
TOTaM KOJIMBAJTIbHUX i 06epTaJbHUX CHEKTpiB MoJieky. [1].

2. Jlazepu Ta MPUIfOMHI TeJECKONH JJs JiJapiB

[lig mucTaHIiiHOTO 30H/IyBaHHS CTAHOBJISITDL iHTEpeC Ja3epH, dKi 3/1aTHI reHepyBaTHU CIEKT-
paJbHO OOMEKeHi iMITyJIbCH BUIIPOMIHIOBAHHS HAHOCEKYH/IHOI TPUBAJIOCTI BHCOKOI MOTY’KHOCTI i
HEeBEJIMKOI KyTOBOi po36ixkHOCTi. OCHOBHI BU/IM Ja3epiB, sIKi MepeBa’kHO BUKOPHUCTOBYIOTHCS [IJIS
30HyBaHHg atMocdepu, 3a3HaveHi B Ta6s. 2. KoHkpeTHWil THIl Ja3epa i WOTO KOHCTPYKILis
BM3HAYAIOTbCA 3 ypPaXyBaHHSAM YMOB 3aCTOCYBaHHS JiiflapHOi cucteMu. Tak, Ipu 30HAYBaHHI Ha
onHill ¢ikcoBaHiil MOBXUHI XBHUJi, a00 B HEBEJUKOMY CIEKTPAJbHOMY Jiana3oHi, JOIiJbHO
BUKOPUCTOBYBATH cepiiiHi Jazepu, a6o /Kepesa KOTePEHTHOTO BUIIPOMiHIOBAHHS IMHPOKOTO
NPU3HAYEHHS I Pi3HUX CIIEKTPOCKOIIYHUX AOCJi/KeHDb. Y JiJapHUX CUCTeMaxX, NPU3HAYCHUX
JUISL TIPOBE/IEHHST IMUPOKOCIEKTPAJbHUX JOC/Ii/KeHb, BUIIPOMiHIOBAY MOKe GyTH BUTOTOBJICHWIA
Ha OCHOBi 00’€JHaHHS JEKiJIbKOX OKpeMHX Jja3epiB. O[HaK Take TeXHiYHe pillleHHS He MOXKe
3a6€e31eYNTH BUCOKUX EKCILTyaTallilHUX ITOKA3HUKIB, OCKiJIbKM BUIPOMIHIOBAYi BUSBJSIOTHCS
IpPOMi3JIKMMNU i He3pyuyHUMH B poboTi. ToMy, B TakMX BHUIA/KaxX, a TaKOXX Ha OCOOJIMBI BUMOTH
JI0 XapaKTePUCTUK i KOHCTPYKILT sasepa (Jrigapu /st 6araTOKOMIIOHEHTHOTO Ta30BOTO aHaJIi3y,
MOOGiJIBHI JIiapu Ta iH.) Po3POGIAIOTHCA ClelliaibHi MPUCTPOI, SKi 32 TEXHIYHUMU XapaKTepuc-
THKAaX i KOHCTPYKII€IO iCTOTHO BiJIpi3HAIOTBCA BijJl KBaHTOBUX reHepatopiB. Ille mmpiri Moxxan-
BOCTi II0 3aCTOCYBaHHIO JIA3€PiB BIKPUBAIOTbCA IIPU BUKOPUCTAHHI reHepallii BUIIUX IapMOHIK,
nmapaMeTpruyHOi KOoHBepcii a60 KOMOIHAIIHOTO 3CYBY Ja3epiB, SKi CTBOPOOTbCS, Ha OGapBHU-
KaX. 3acToCcyBaHHSI MOAYJALIl JOOPOTHOCTI /lae MOXKJIMBICTb OTPUMYBATH IKOBY IOTY>KHICTb
1...40 MBrt npu tpusbasocti immysabcy 10...30 Hc. [IpuiiHATHUMU /i [OCTI/IKEHHS € TiJIbKU
MiHiMaIbHI KyTH PO301’KHOCTI IMydYKa, a YacToTa MOBTOPeHHs iMiysbciB 6ausbko 10 Im. Iloxso-
€HHSI a60 TIOTPOEHHST YACTOTU [IOCATAETHCS 32 PAXYHOK 3aCTOCYBAHHSI BiJIIIOBIAHUX HeJiHIHUX
kpuctamtiB. EdexTuBHiCTD TIepeTBOPEeHHS 3aJ€KUTDh Bi/l ONTHYHOI SKOCTI KPUCTATY, JOBXKUHU XBH-
Jii, iHTEHCUBHOCTI i CTyTleHsI KOrepeHTHOCTi JaszepHoro mydvka. Bepxus mexa KK/ meperBopenns
Moxke gocsrat 70 % .
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3aCT00yBaHHﬂ Jla3epiB AJisI 30HAYBaHHS aTMoc(bepn

Ta6aunisa

2

Bun B3aemonii Tumn sazepa i akTUBHOTO cepeIOBUIIA [loB>kMHA XBUJIi, MKM
30H/yBaHHST aTMOC(EPHOTO AEPO30JTI0
Heommmose ckJio 1,060 i rapMoHikn
AmroMoiTpieBuit TpaHaT 1,064 i rapmonikn
PyGin 0,694 i 0,347
(2-ra rapmonika)
AP i MP bBapsaukn 0,26—1,1
COy-mazepu 9—11
[Mapu migi 0,510 0,578
Excimepni smazepu™ 0,2—0,35
Jlazepu Ha nenrpax ¢gapOyBaHHS B iOHHUX KpHCTaJgax™ 0,7—1,5
30H/IyBaHHS T'i/IPO30JII0
2-ra rapMoHiKa Jla3epa Ha HEOJAMMOBOMY CKJIi 0,530
AP i MP 2-ra rapMOHiKa Jla3epa Ha aJIOMOITPi€eBOMY rpaHarti 0,532
[Mapwu mimi 0,510 0,578
AmaJsi3 Ta3oBoro ckJaany armMochepu
A — 0,26, 0,35; 0,53
KP Py6in 0,347 (2-ra rapmonika)
AsotHi n1asepn 0,337
Excimepni sazepu® 0,2—0,35
bBapsuukn 0,26—1,1
pp Excimepni sazepu® 0,2—0,35
Pesonancue KP Py6in 0,694
PII CO»y-mazepn 9—11
bapBauku 0,26—1,1
Jlazepu Ha nentpax ¢gapOyBaHHS B iOHHUX KpHCTajgax™* 0,7—1,5
Ipumimka. * — nazepu, NPUIATHI /IS IIHPOKOTO 3aCTOCYBAHHS B CHCTEMAX JIa3epPHOTO 30HIYBAHHS.

Kunac razoBux Jsa3epiB HailGi/bIl PiISHOMAHITHUI: Y HHOTO BXOSATb KOPOTKO- i JJOBFOXBHJIBLOBI

gazepu. CO»-j1a3ep HU3BKOTO THCKY TreHepye immyJibcu 3 eHeprieo 1...10 /[»x i wacroToo mo-
Broperts g0 10 T i moske mocsrat KK/ 30 %. ¥V mepmux KP-yigapax BUKOPHCTOBYBaBCS i
azotHuil sazep. [lig aucTaHniitHOro 30HyBaHHS CTAHOBJIATDH iHTEpec eKCiMepHi Jazepu Ha MoJie-
kysax XeCl i KrF, tomy 1110 10BKWHN XBUJIb iX BUIPOMiHIOBaHHS JieskaTh B Y D-06/1acTi criekTpa
(menmre 308 uM), TpuBasocti imMmybcis 10...20 He 3 enepriero g0 0,5 Tx [1].

[MIupoke 3acTocyBaHHS iMITyJTbCHUX Ta30BHUX JIa3epiB HA Mapax Mifli J03BOJISIE OTPUMYBATH TaKi
XapaKTepuCTuKu: Oe3MepepBHA CyMapHa MOTYKHICTh Ha AOB:XKWHaX XBuiab 510,6 #t 578,2 amMm —
43,5 Bt 3 wacrortoo npoxo/pkeHHs immysbciB 20 kI i imnynbcna nmorysknicte — 200 kBt npn
TpuBaJsiocti iMmysabey 10 He. Y poboti [2] mpuBoanThes 3HaueHHS MiKOBOI moTtyskHOCTI 130 kBT
Ha JoBkuHi XxBuai 510,6 HM, a TaKOXX MOTYXKHICTb Apyroi rapMoHiku B Y D-06JacTi criekTpa Ha
noBskuHi xBuui 289,1 HM 75 MBt nipu noryskrocti nepimoi rapmoniku 1 Br (KK nepersopents
75 %). OrmKe, MOKHA OTPUMATH JIa3ePHi iMITyibcu TpuBaIicTio 10 HC i3 4aCTOTOI0 MPOXO/PKEHHS
no 20 kI va gowxuuax xBuiab 510,6; 255,3; 578,2; 289,1 um. Bcei iMnysbeni asepu Ha 6apBHU-
KaX MO’KHa PO3JIJIUTUA Ha [Ba OKPEMUX KJacU: 3 HaKaduyBaHHAM iMITyJIbCHOIO JIaMIIOIO i iMITyJIbC-
HUM TBEP/OTiJIbHUM JazepoM. Jlazepu i3 HakauyBaHHSM iMILyJIbCHOIO JIAMIIOIO MOKYTb I'eHepyBa-
T imirysben TpuBadticTio 0,1 —10 Mrc 3 mepe6ymoBoio B gianazoni 300 —700 uM i MKOBOIO MOTY-
sHicTIo Gisbie 1 MBr. ¥V Tux Bunajgkax, Kom HoTpiOHi Gibir Koportki (1—20 He) sasepHi iM-
MyJIbCH, 110 1epe6yI0BYIOThCSI, HaKauyBaHHS GapBHHUKA 3/[iHCHIOETHCS 3a JIOTIOMOTOIO TBEP/IOTiJIb-
HOTO Jla3epa 3 MOJYJIAIIEI0 JOOPOTHOCTI ab0 iMIyJIbCHOTO Ta30BOTO Ja3epa.

Bukopucranns 6JaKMTHOTO JIa3ePHOTO [ioZla 3 TAaKWMMHU XapaKTEpPUCTUKAMU: KBa3ibe3repepBHa
MOTY>KHiCTh Ha goBkuHI XBuai 419 M 135 MBt npu wactoti npoxospkenHst immyJsibeiB 20 kI i
iMysibeHilt notyskHocTi S Bt npm tpuBasocti immysbey 100 HC — BiKpHBae HOBi IepCIIEKTHBU B
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HAIPAMKY 3aCTOCYBaHHSI TBEp/OTiJIbHUX HAIliBIPOBIJHUKOBUX Ja3epiB B CIIEKTPOCKOIIIYHUX €KC-
nepumenTtax. [Ipm 1nbomy MoskHa oTpuMyBaTH JasepHi iMmiysabcn TpusajicTio 100 He i3 yacToTOI0
npoxomxerss 10 200 kI Ha poBxuHax xBUab 419, 678, 780 it 820 HM i 3 MiKOBUMM TOTY>KHOC-
tamu qo 100 Br. /o ronoBHMX TiepeBar HamiBIIPOBiIHMKOBUX JIa3epiB BapTO BiJIHECTH HEBEJMKi
PO3MIpH i eKcITyaTarliiiHy HaJiifHICTh KOHCTPYKIIi1, TIpsiMe eJleKTpudIHe 30yIPKeHHS i3 MOKJINBOTO
IIBHUIKOO 1epeGyI0BOI0 JOBKUHN XBUJIi 32 PaxXyHOK 3MiHM rycToTH cTpyMmy, Bucokmii KK/ (6i-
abire 50 %, y imkekropHux Habmmkaetbess 10 100 %) 1 MMPOKHMil CHEKTpaJbHUIl JianasoH
(0,4—34 mxm). HaniBnpoBiIHUKOBI Jlazepu BiJpisHsAe HeBeaMKa mikosa noryskhicts (o 100 Br)
i Besmka pos6ixkHicTh npomens [3, 4]. Oxnak, BHCOKaA 4acTOTa MPOXO/KEHHS iMITYJIbCiB 103BO-
Jisle TIpU PeecTpallii JiJapHOTO CUTHAJY CKOPOTUTH YaC HArpoOMa/iKeHHs iMIyJibciB mpu 36epe-
JKeHHi JUCTaHIlil 30HlyBaHHS.

3. Cucremu peecrpallii cucTeM JiZIJapHOTO 30H/yBaHHS

Curnan ¢oronpuitMaua MoKe Mi/IaBaTHCS aHAJOTOBill abo 1udposiit 06pooiti. Paninie Bu-
KOPHMCTOBYBABCSI aHAJIOTOBUH Mi/IXiZ, TIPU SKOMY CHUTHAJ 3BOPOTHOIO PO3CiIOBAaHHS BiJITBOPIOBa-
BCA Ha IMUPOKOCMYToBoMy ociimjiorpadi gk (yHKINS yacy 3aTpuMKH, TPOMOPIIiiiHa BifcTaHi,
ska nortim ¢otorpadyBanacs. Buxkopucranus msuakoaiinux AL go3Bosmio nmpoBoaut 06po6-
Ky JJaHUX Yy peaJbHOMY Maciitabi yacy.

3pocTaHHs CUTHAJy 3BOPOTHOTO PO3CiSIHHS Ha IOYATKOBIiH JAiJISHIN Tpacu 30HAYBaHHS 3yMO-
BJIEHO 3BMYAlHO HEKOAKCIiaJbHICTIO ONTUYHOI cXeMu: 3i 30iJbIIIeHHSIM BiJICTaHi 3pOCTa€ Tepek-
PUBaHHA KOHYCY 30py IPHUIIMaJIbHOrO TeJecKola Ja3epHuM mpoMeHeM. [logasblie 3MeHIIEHHS
CUTHAJIy TIOB’si3aHe, TOJIOBHUM YMHOM, i3 TeoMeTpUYHUM (PaKTOpoM. Y BHIIQJIKYy BHCOKOI IPO30-

pocti arMocdepu CHTHAJ Claja€ 06epHEHO-TIPOIOPIIIHHO KBaApaTy BiJcTaHi. 3asesKHiCTb R
MPU3BO/IUTH /IO TOTO, MO JWHAMIYHMI [ialla30H CUTHAJY CTAHOBUTDH KiJIbKA TOPS/IKIB BEJIUYNHU
ammumityu. /Ly Toro mo6 CTUCHYTH 1ieli [UHAMiYHWIA ialma3oH, MOKHA BUKOPHCTOBYBATH TEPEMIU-
KaHHg KoedillieHTIB mificuyienns, jgorapudMivHi MmicuaoBadi i KepyBaHHS MiJicHaeHHsM (OTOTI-

puiiMaviB 32 3aKOHOM ¢ [2]. Kpim 11p0TO MO’KHA 3aCTOCOBYBATU i ONTUYHI METO/M, HAIIPUKJIAJI,
MPUIOMHY cucTeMy 3i 3MiHHOI0O (POoKycHOIO BifctanHio [2—6]. Kosm currana 3BOpoTHOTO po3ciio-
BaHHS € Jy’Ke cJa0KuM, SK B ekcnepuMenTtax i3 KP abo mpu mocmikeHHi BepXHiX ImapiB art-
Mocdepu, HeoOXiHO TPAIoBaTH B PEKUMi HAKONMWYEHHS CUTHAMY. [l 1bOro BUTAAKY BHWKO-
PUCTOBYETBCSI PEXUM TiJ[paXyHKY (DOTOHIB, KOJM PEECTPYIOTHCS i MiIPAXOBYIOTHCS iMITYJIbCH
CTPYMY IIPU JIeTeKTYBaHHi OKpeMux (POTOHiB.

Pigugunsg (1) n03BoJisie ONIHUTH AMHAMIYHWI [ialla30H JiJJApDHUX CUTHAJIB Yy 3alaHOMYy iH-

TepBaJi JAJbHOCTI (HoanKy i KiHIs) 30HAYBAaHHSI (ZH + ZK), AKIO TOTEePEHbO BiJIOMI Xapak-
TepucTuku Koediuientis poscitoBauus o(z,A;) i B,(zA;). Cami Bemmumunm xoediiienTis
a(zX;) i By(z2;) 3amexarb BiJ ONTHKO-METEOPOJOriYHOTO cTany atMmocdepu i Bix 3abpya-

HEHHA 11 IPOMUCJIOBUMU BUKU/JAMMU.
Besnunna auHamiyHOrO [iania3oHy NTPUHHATOTO JijapHoro curHany Djpc B iHTepBaJi

(ZH + ZK), 10 BiZINOBi/la€ MOYATKY i KiHIIO HOTO peecTpaillii, JIOPiBHIOE:

_ P(an) _ #’Ba(2n) K ,
Dy = () 2P (2 exp 2Z{Ioc(2,7ul)dz : (3)

Moskna Takox 3anucati Dyc y BUTJISAIL, 10 BUKOPUCTOBYETDCS JJIST PA/liOCHCTEM,
z K
Djc :201g2—K+101gM+8,686j a(z,n;)dz . (4)
11 B (ZK) 2

Ortke, i3 PO3TJISTHYTHX CUCTEM pPeecTpallii JiapHOro CUTHAY B /lialla30Hi CJaOKUX CUTHAJIIB
nepeBary BapTO BiJlIaTh cUCTeMaM, SIKi MpaIooTh y PeKuMi MipaxyHKy OKpeMux (OoToHIB i
PE’KUMi HAKOTIMYEHHS.
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4. [>xepesa MyMy Ta METO/JY NMOKPAaNIeHHs Bi/IHONMEHHSI CUTHAJI—IIYM

IIpu aucrtanuiiiHoMy 30HAyBaHHi i KOHTPOJI BKpall Ba)KJIMBUM € IUTAHHS BiHONIEHHS iH-
¢opmaTtuBHOTrO curHamy go mymy [1, 2, 5]. lllymn y npomMy BHUOAAKY MOXYTb MaTH ONTUYHY
a6o tensioBy mpupofay. HaiticroTHilme BIMBaloTh Ha poOOTY JifapiB mIyMu i 3aBaju, SIKi MOXK-
Ha PO30UTH HA TPU TPYIIH:

1) donosi 3aBaau arMocdepu i 30BHIIIHIX IKeped,
2) urymu npuiiMasibHOI cucremu;

3) apo6oBi IIyMyU CUIHALY, 3yMOBJIEHI cTatucTHYHUMU (BayKTyaiisgMu GoToeMicii.
[Tory:xHicTb MOTOKY (pOHOBOTO BHUIIpOMiHIOBaHHS N , 10 TOTparige Ha doTtonpuiiMay Jija-
pa B MOMEHT 4acy ¢, JOPiBHIOE

N(t) = BX (t)Ae(bQHKHKCAXC 3 (5)

ne B (t) — CHeKTpaJibHa SCKpaBicTb (POHOBOTO BUIIPOMiHIOBAHHS, 10 3aJ€KUTh BiJ 4acy n10-
61, NMOBKMHM XBWUJII BUIIPOMiHIOBAaHHS, HANPAMKY 30HIYBaHHS, Miclle3HAXO/KeHHS (POHOBOTO
punpomintoBanns (Cownie, Micsiitb, XMapu i T. 10.); Qp — TiJIECHUI KyT T0JIsT 30py TpHiiMa-
JapHOI cucremu qifapa; Ky i Ke — koedillieHTH NPOIyCKaHHS ONTUYHOTO TPAKTY NpuitMasib-
HOI cucTeMH i crekTpaibHOro (isibTpa; AA- — cMyra IpOIyCKaHHS CHEKTPaJbHOro (ijgbTpa.
B samexxnocrti Biji yMoB po6oTH Jijlapa BeanmunHa B, Moske 3MiHOBaTucs Ha 4...6 MOPSIKIB.
@DOoHOBE BUIPOMIHIOBAHHS BUKJIMKAE aHOAHUI cTpyM (DOoTOeeKTpoHHOrO nomMHoxkyBadya (DEIT)

I (t) = S MN (t), (6)

ne Sk; — CIeKTpasJbHAa YyTJUBiCTb Kartoga; M — KoedillieHT MHOKEHHS JiHOIHOI CHCTEeMH.

Lleit crpym 3mirtoe ymoBu pobotu DEII. [o-meprre, 3a paxyHOK 3cyBy po60UYOi TOYKH HA CBIT-
JIOBill XapaKTepPUCTHILi, 3MEHIIYIOUN TUM caMuM ii JiHiliHy AiJAHKY; O-ApyTe, AIHOAHI CTpyMHU
110 BUHUKAIOTHb B ocTaHHiX Kackagax DEIl 3MiHIOIOTH po3mojis nmoTeHLiady Ha JiJbHUKY Ha-
npyru DEII, mo npusBoanuth 10 3MiHN Koedilli€HTIB MHOKEHHS OCTaHHIX AWHOJIB i, SIK HACJIi-
JIOK, 3MiHW 3arajbHOTO Koedimienta MaHOKeHHS M. Buximamii ctpym DEII, okpim ckaamoBoi
I(t), mo nazami BiadiabTPOBYETHCS 3a [OMOMOrOI0 PO3/ALIOBOI €MHOCTi, MICTUTH HIYMOBY

CKJIaJIOBY, CEPEeAHbOKBAApPATUYHE 3HAUYCHHA AKOI JOPiBHIOE

i (1) = M2eSi; N(OAS (7)

[lns Gispinocti Bunmagkis N (t) MOYKHA BBa)KaTH HE3MIiHHOIO 3a 4YaC peecTpallii JIilapHOro CHr-
HaJly, 10 JIJIST JIiJapiB TIPAIioiounX Ha BiJICTAHSAX Y JEeKiJbKa KijoMmeTpis, He nepeBuliye 100 Mxc.
AHAJIOTIYHUM YMHOM 3AMUCYIOThCs BUPa3u st ctpymy curnaiy [-(¢) i iioro cepeaHbokBaj-

paTU4HOI CKJIAJ0BOI POGOBOTO MIYMY ey (t)

I (£) = SiM(6); ®)

icn (t) = M2eS;,D (L) Af . 9)

[IIymMn npuiiMaJbHOI CHUCTEMM BHM3HAYAIOTHbCS BJIACHUM IPOMEHHCTUM NOTOKOM @Dpp Bij
eJIeMEHTiB ONTUYHOI YAaCTMHU NMPUIMAJbHOI crcTeMH, MIyMOM (DOTOJETEKTOPA i TEIJIOBUX IIyMiB
Ha HaBaHTAXKyBaJbHOMY OTOpi (oTo/meTeKTOpa i B €JeKTpOHHOMY TijacuioBadi. Ctpymu, iHitli-
iioBani motokoM @pp, PO3PAXOBYIOThCs 3a ciiBBigHOMmEeHHsMU, anagorigauM (6) i (7). On-
HaK, /I BUIPOMIHIOBAaHb y Jianasoni AoBkuH XBUb 0,25...1,2 MKM nuMu mrymMaMu MOXKHA
3HexTyBaTH. /[y PO3TJISAHYTHX PEXUMiIB POOOTH Jijlapa TeNJIOBi IIyMU HABAHTAJKEHHS i Mi/ICH-
JIoBada TakoK € HeaHauHmMMHU. Haii6imbmr icrornumu e BracHi mrymm DEII, aki Busnavyarorbes
TeMHOBUMHU cTpyMaMu. CepelHbOKBA/IPATHYHY CKJAJOBY ic JAPOGOBOTO IIyMy aHOJHOTO CTPYyMY

I\c, cTBOpIOBaHY TeMHOBUM CTPYMOM (pOTOKATOAY [ck , OTPUMAEMO 3 BUPA3Y
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[Tpucytnictp mymosoro crpymy DEIL

i (£) = 6 (£) + & (1) + i (¢) (10

oOMesKy€e peasibHy JaJbHICTh 30HAYBAaHHSA Zy 1, BiJTIOBi/HO, BEJWYUHY JAMHAMIYHOTO [ialla3oHy

JIilapHOTO CUTHAJY. BiHOIIEHHST MOTYXKHOCTEH KOPHUCHOTO CUTHAJY i IIyMy Ha HaBaHTAKEHHI
DOEII Bu3HavaeTbcd 3i CIiBBiIHONIEHHS CUTHAJI-IITYM

2
Dgy (t) = ZC(t). (12)
il (t)
3a/lal0YUCh TIeBHUM TPAHUYHUM BiJHONIEHHAM CHUTHAJ-IIYM, Dgy (t)z 1, mMoxna 3 (12)
BU3HAQYUTU MaKCUMaJIbHY JAJbHICTb 30HAYBaHHHA, i, BIJIOBiAHO, 3 (3) — pumamivamit mia-
Ma30H JIiIaPHOTO CHTHATY, IO Mijusrae peecrpamnii. Pisusuns (12) as Bigcrani z =ct/2 €
TpaHCIEHIEHTHUM, ToMy A KoukpeTHuX tumiB MEIl BukopucToByeThbes ioro rpadiune
po3B’s3anns [1, 3—3].
[IpumnycTuBnmm, 1o BeJUYUHA TepPeBUIEHHS BifHONIeHHs curHaia-miym Ha Bxoai DEII piBHa
5...10, Mo)kHA BM3HAYUTH MOTEHIITHOJOCSKHY AATbHICTb 30HAYBAHHS Zk 1, BiANOBiAHO, rpa-
HIYHYy Beanuuny Dy .

Postumemo Bupasz (12), 3 SKOro MOKHa BU3HAUWTH BiJIHOIIEHHSI CUTHAJ-IIYM HAa HaBaHTa-
sxenni OEII

| KitKeg () Sio, A PotoBs (£) T2 ()7 /CJZ

; ; ) (13)
2eAf {KHKCSmAecp [9(t) 7B ()T (£)£7 Je + B, (t) Quane ]+ ICK}

Dgyn (t) =

3 (13) Buano, mo Dgy (t) He samexutsp Bif Bemmunau Koedilienra MHOKeHHS M JiHOA-

aoi cucremu DEII.
[lns HiYHUX yMOB POGOTH, KOJH B i (t) OCHOBHUII BHECOK POOWTDH TEpIIUil JT0JaHOK 3HAa-

mennuka (13), orpumyemMo
Dy (t) =T ()t . (14)
JIIs1 IeHHUX YMOB, KOJIM iCTOTHUIT BILIMB Aal0Th (DOHOBI IIymMH,
Doy (8) =T (t)t™. (15)

B pesysbrari gajabHICTb 30HAYBAHHS i BeIMUYMHA AWHAMIUYHOTO [[ialla30HY JIiJIaDHUX CUTHAJIB
BiJIIIOBi/THO 3MEHIIYETHCA.

Y 6ararbox Buma/ikaxX BAAETHCS 301IbIIMTH BiJIHONIEHHS CUTHAJI—IIYM 32 PaXyHOK 3arJyllieH-
He myMy. Tax, /1 3MEHIIeHHs BILIMBY TPUBAJIOi (hiyopeciieHIlii, iHAyKoBaHOI Ja3epHIM BUIIPO-
MiHIOBaHHSM, paHillle 3aCTOCOBYBaJIM PO3HECEHHS JIa3epHOro IepejiaBaya i npuiiMaya Ha JOCTaTHIO
BiZicTanb. B nanmii yac Haii6Gisbine po3MOBCIO/KEHUI METO/l 3 BUKOPHCTaHHAM Bijcikaya ¢iyo-
pectienttii [2]. [ammm cmoco6oM 3arJyTiieHHs TTyMy € CIIeKTpaJibHe 3arIylieHHsT PO3CisTHOTO Jia3e-
PHOTO BUIIPOMIHIOBaHHA B TUX BUITQ/IKAX, KOJH JIOBXKMHA XBUJIi CUTHAJY BiJIPi3HAETHCS BiJl JIOB-
JKMHU XBUJIL JIA3€PHOTO BUIIPOMiHIOBAHHA.

Bukopucrosytoun curnan KP, MoxkHa YHUKHYTH JIIOMiHECIEHI[I, IIOYeproBOrO IepeMUKAIOUn
JIBi JIOBXKMHU XBWJIb Jiasepa. SIKIo aBi JiiHiT Jla3epHOTr0 BUIIPOMIHIOBAHHS JOCUTH OJIM3bKi, TO MO-
JKHA BBa)KaTH, 1[0 CUTHAJ JIIOMiHECIIEHIIiT Malixke He MiHSETHCS, i WOTO MOKHA BiIHATH i3 cyMapHO-
rO CUTHAJY ¥ ofepkatu <ictuanuiiy curHan KP [6].

[IpoBenennii anamni3 jxxepes myMmy i iXHiX TPOSBIB y JIiIapHOMY CUTHAJII J03BOJISIE BU/IiJIH-
TH K OCHOBHUI MeTo/l 36iJIbIlIeHHS Bi/IHOIIEHHSI CUTHAJ-IIIYM — METO/[ CIIEeKTPAJbHOI cesleKIIil
PO3CisTHOTO «Ha3a/» JIa3ePHOTO BUIIPOMiHIOBAHHA.
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Bucnosoxk

[3 BCbOTO Pi3HOMAHITTSI METO/IB i cuCTeM /sl 30HAYBAHHS i KOHTPOJIO aTMocdepHOro cepe-
JoBuIa, abo JOCJi/PKeHHS Ta30BUX CyMilllell i TOTOKiB B TEXHOJIOT{YHNX yMOBaX, 3a YMOB PO3-
cigHHS y arMochepHOMY CepeIOBHINI HAWJOIIJIbHIIIUMU € CUCTEMH JiJapPHOTO KOHTPOJIO Pi3-
HUX TUTIB, MO PeaJi30BYIOTh PO3CISTHHS HAa aepO30JIbHUX YaCTHMHKAX, KOMOiHalliiiHe pO3CisHHS,
(ayopecnientiito i audepeniiaabHe MOTJUHAHHS JIA3ePHOTO BUIIPOMiHIOBAHHSI MOJIEKYJAMH Ta-
3iB. IIpuiiHATTS pilleHHS PO JOIIJIBHICTD BUKOPUCTAHHS OJHi€T i3 MOMIGHUX CHCTEM BUMAarae
JICTAJIbHOTO JOCJIIJPKEHHS METPOJIOTIYHUX XapaKTePUCTUK TAaKUX JIiJapiB i BIIUBY Ha HUX YMOB
excrryaraitii. TiJibKu B IIbOMY BUTAJAKY MOXKHA 3MEHITUTH MOXUOKY BUMIiPIOBAHb i MiIBUNUTH
iX mocToBipHiCTb 3i 36epeskeHHSAM 3a7aHOoi TpoayKTUBHOCTI. Ha ocHOBI TpoBemeHOr0 aHasi3y
CUCTEM JIiIapHOTO 30HAYBAHHS aTMOC(HEPHOTO CepeOBUINA, MPU3HAYEHWX IS TOCTiKEHHS Ta
KOHTPOJTIO 6araTOKOMITOHEHTHUX Ta30BHUX CyMilliell, 30KpeMa AJs1 MoTped eKOJOTi9YHOTO MOHITO-
PUHTY, MOJKHA 3pOOGUTH BUCHOBOK IIPO JIOIIJIbBHICTD 3aCTOCYBAHHS, SIK CTAI[ilOHAPHUX, TaK i MO-
6impaux Jigapaux cucreM Ha ocHoBi KP. Jlimapu KP, Oyayun moBHOIIHHUME JIa3epHUMU JIO-
KaTopaMu, /I03BOJIAIOTh OTPUMATHU JIOATKOBY iH(OpMaIliio po mapaMeTpu /Kepesa BUKUIY, a
caMme: CKJIaJ{ ra3oBOl CyMillli BUKU/JY; BUCOTY TeMIIepaTypHOI iHBepcii HaJA piBHEM PO3MillleHH:A
Jizapa, aiamerp i Bucoty tpy6u (skepesna BUKHIY); 06’€MHI BUKHIM KOKHOTO i3 3a0py/HIOBA-
YiB, IO J03BOJIIE BU3HAYMTU BAJOBUWI BUKHUJ JKepesa 3a6pyaHeHb. KpiM KoHIeHTpalliit 3a6-
pyAHIOBaJbHUX Ta3iB Jjigap KP Moxxe Bu3HayaTh Taki Ba)KJIMBi XapaKTEPUCTUKHU, SIK MIBUIKICTD
BUTIKaHHA i TeMIepaTypy CTPYMEH: Ia3ONOBITPAHOL CyMilli.

Ortsxe, Bukopuctannsa mgifgapis KP, no3Bossie mpoBoauTH iHBEeHTapHM3allilo BUKUIB B aTMOC-
dbepy He TibKM B SKicHOMY, ajie i y KiJIbKiCHOMY BiJHOIIEHHI.
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PekomeHnpoBaHa kadenpoio ekosorii Ta ekonoriyHoi 6esnekn

Hapinwna oo peagakuii 21.09.09
PexomengosaHa ao opyky 5.10.09

Bacuavkiecokuii Izop Boaodumupoeuu — nouenr, lempyx Bacuav 'puzopoeuu — 3asi-
nysau kadenpu, Keamepniox Cepeiii Muxaiinoeuu — naykosuii criBpoGiTHUK.
Kadenpa ekonorii Ta ekonoriyHoi 6e3nekun, BiHHULbKUA HaLiOHaNbHUIA TEXHIYHWIA YHIBEpCUTET
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