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PaszpaboraH MeTon MHOTOYIJIOBOTO CKAHMPOBAHUS U U3MEPEHUsI pacipeaeaeHUs UHTEHCUBHOCTH ITy4-
Ka B IIONepeYHOM cedeHUM. JJaHHbIif MeTo OCHOBaH Ha PEKOHCTPYKIUM Npoduiieil mydka, moJydeHHbIX
I1OJ, Pa3HBIMU YIJIAMU B IUNIOCKOCTH, MEPIEHIUKYISIPHOM ocu Ityuka. st 3¢ heKTUBHON peaanusalni Me-
TOJIa MHOTOYIVIOBOTO CKAaHMPOBaHMS HEOOXOIMMO HAlTU ONITUMAaJIbHOE KOJIMYECTBO MIPOEKIINA, T.€. TAKOE
KOJIMYECTBO MPOEKILIUIA, IIPU KOTOPOM pPe3yJIbTaT U3MEPEHMSI OCTAETCS JOCTOBEPHBIM TP MUHUMAIBHOM
BpeMeHM U3MepeHMUsi. B pe3ynbrare YncjieHHOTO 3KCIepMMeHTa Obljla pa3paboTaHa METOAMKA ITOMCKA OIl-
TUMAJIbHOTO KOJIMYECTBA MPOEKIUi ¥ ObUIO ITIOKA3aHO, YTO 6e3 yueTa OIINO0K, BEI3BAHHBIX pab0TOii y3JI0B
SKCIEPUMEHTAIBHOM YCTAHOBKU, ONTUMAaIbHOE YMCJIO npoeKuuii paBHo 10. Ijis ycTpaHeHUs 3TOil Mo-
IPELIHOCTH OBLJIO MPOBEAEHO MHOTOYIJIOBOE CKAHUPOBAHUE PEHTIE€HOBCKOTO ITyYKa ¥ ObLIIM PEKOHCTPYU-
pOBaHBI pacHpeieIeHNsI ET0 MHTEHCUBHOCTH B OIIEPEYHOM CEYESHUM IIPU pa3HOM KOJIMYECTBE MPOEKIINIA.
C noMolLbIO pa3paboTaHHOM METOAMKU OBLIO OIPEAeIEHO ONTUMAIBHOE KOJIMYECTBO IIPOEKIIMIA IJIsI JaH-
HOM 3KCNepUMEHTAIbHOI YCTaHOBKM, KOTOpOE cocTaBuIo 18.
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BBEAEHWE

B Hay4HBIX MCCaenOBaHUIX U JIsI pellIeHUs pa3-
JINYHBIX TPUKJIAAHBIX 32129 IIPUMEHSIIOTCS YCTAHOB-
KM, TeHEepUPYIOIIe MOHU3UpYIolee n3mydeHne [1—3].
BaxxHoii 3agaueii mpu paboTe ¢ TaAKUMU yCTAaHOBKAMU
SIBJISIETCSI KOHTPOJIb ITPOCTPAHCTBEHHBIX XapaKTepH-
CTUK Iy4KoB. Pacnipenenenre MHTEHCUBHOCTY U3y~
YyeHMs B IIONEPEYHOM CEUYEHMHM IMydyKa — OJHA U3 Ta-
KHX XapaKTEPUCTUK.

B o6iactsix Hepa3pylIaolero KOHTPOJIS 1 JIydeBOI
Teparuu, a Takxke MPU CTCPUIM3ALNN MEIUIMHCKUX
WHCTPYMEHTOB MPUMEHSIIOTCSI  ILIMPOKOAIepTypHbIC
MMy4KW. DTO MYy4YKH, pa3Mepbl KOTOPBIX COCTAaBJISIOT
eIMHUILIBI MIUITUMETPOB U Oosiee. I3MepuTh pacripene-
JICHUsI UHTEHCUBHOCTU U3JIy4eHUsI B TTOMEPEUYHOM Ce-
YEeHUM IIMPOKOAIIePTYPHBIX ITyYKOB ITO3BOJISIOT TLIE-
HOYHBIC JETEKTOPHI, (PIyopeciieHTHBIE KpaHbl [4—
10], MaTpUUHBIC OETEKTOPHI, COCTOSIIIIME U3 Habopa
MOHU3aLMOHHBIX Kamep [11—14] wiau mosyrpoBo-
HHUKOBBIX AeTeKTOpOB [14, 15].
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MeToabl perucTpanyu IMONEPEYHOro pacrpeie-
JIEHUSI UTHTEHCUBHOCTH ITyYKOB JOJIKHBI 00ECITeun-
BaThb WM3MEPEHUsSI C BBICOKMM NPOCTPAHCTBEHHBIM
paspelleHreM 3a OTHOCUTEILHO Majoe Bpems. ITpu
9TOM B MPOLIECCE U3MEPEHUS JETEKTUPYIOIasl yCcTa-
HOBKA HE JOJDKHA OKa3biBaTh 3HAUMTEJILHOIO BO3-
JeicTBHS Ha ImydoK. OmnycaHHbIE BhIIIE TeTEKTUPY-
IOII1i€ METOIBI HE OTBEYAIOT BCEM OTHUM TPeOOBaHU-
am [5, 16—22].

B pabotax [23, 24] ObUI IIpemIOXeH METOI MHOTO-
VIJIOBOTO CKaHUPOBAHMS TydKa, KOTOPBIIi OCHOBAaH
Ha MPUMEHEHUM MeToaa oOpaTHOro IpeoOGpasoBa-
HUs PamoHa 11T peKOHCTPYKIIUY TaHHBIX, TTOTYIeH-
HBIX MyTEM CKAaHWPOBAHUS MydKa TOI Pa3HBIMH YT-
JJaMH ¢ (DMKCUPOBAHHBIM YIJIOM cMmellieHus. Takoii
TTOAXOM K JWArHOCTHKE ITYy9KOB ITO3BOJIUT PEIINTH
ONMCaHHBIC BHIIIE TIpodsieMbl. OnHako, 11s 3ddek-
TUBHOM peaau3aliui MeToJa MHOTOYTJIOBOTO CKaHU-
pOBaHUs IIydKa HeoOXomnMMa METOIMKa OTperneie-
HUSI ONITUMAIBHOTO KOJIMYECTBA MPOEKIINiA, KOTopast
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Puc. 1. [IByMepHOE M300paXkeHHe, MOJIyIeHHOE HAa OCHO-
Be rpacduka dyHkium (1).

MO3BOJIUT 32 MUHUMAJILHOE BpEMSI UBMEPEHUSI 10Ty~
YUTh KAYECTBEHHBIN pe3ysibTar. TakuM oOpa3oM, 1ie-
JIbIO TAHHOIO MCCeMOBaHMUS CTajla pa3paboTKa Me-
TOOUKU OIIpeleIeHUsI ONTUMAJIbHOTO KOJMYECTBa
TMIPOEKLIUI.

MATEPHAJIBI U METO/bI
Tecmoesoe pacnpedenernue

st pa3pabOTKU METOIMKU OIpenesieHUs OITH-
MaJIbHOTO KOJIMYeCTBAa MPOEKUMii Obljla MpoBeacHa
cepusi YMCJIEHHBIX SKCTIEPUMEHTOB Ha OCHOBE TECTO-
BOro pacrnipeneneHusi. BolOpaHHOe pacripeaeneHue
XapaKTepHO JIJIsI UHTEHCUBHOCTU U3JIyYeHUsI B ITOTIe-
pEYHOM CeYeHUM IMyYKa U OTIUChIBACTCS Cleayoleit
dopMmyoii:
-2 -2
f(xp) = xe 0, (1)
Pacnipenenenue (1) 66110 IpeacTaBiieHO B Tpadude-
CKOM BHAE TaKMM o0O0pa3oM, UYTOOBI MaKCHUMyMY
GbyHKUMM f(X,y) COOTBETCTBOBAI OelNblil LIBET, a
MUHUMYMY — 4YepHbIii. KaXaplii MUKCenb MoJTydyeH-
HOTO U300paXXeHUsl HeceT oAvH 0aiiT nHpopMaluu,
T.€. IO3BOJISIET I1epeaaBaTh 256 oTTeHKOB ceporo. Ha
puc. 1 nmpencraBieHO U300pakeHUEe TECTOBOIO pac-
MpeaeaeHus.

Ha ciiepyioniemM stane OBIJIM MTOJIYYeHBI TPOSKIINHT
JIAaHHOTO paclipeie/ieHus 1o pa3HbIMU yraaMu. J1is
3TOr0 TeCTOBOE M300paxeHue (puc. 1) ObUIO IIpen-
CTaBJICHO B BHUAE MAaTpULBl 3HAYEHWIi, KOTOpas
YMHOXaJlach Ha TIOBOPOTHYIO MaTpuily. Tak KaK yroJu
CMeIleHMs TOJDKeH OBITh He MeHee 180°, ObLIO Moy~
yeHo 180 marpwmii, Kaxmas M3 KOTOPBIX IMOBEpPHYTa
TIOJ1 YTJIOM () OTHOCUTENBHO ocu OX MCXOIHOTO pac-
npenencHus (puc. 1) ¢ marom 1°. Jlajee ObUIM Hali-
JIIeHbI TIPOEKLIMK KaxXIoii Matpuubl Ha ochk OX'. Ha

MNPUBOPHI U TEXHUKA BKCIHEPUMEHTA  Ne 4

puc. 2 11 ipuMepa MpeacTaBieH BHEUTHUN BU He-
KOTOPBIX IIPOCKIIUNA.

IMosydyeHHBIE TPOEKIIUY B JaJIbHEMIIIEM OYIyT MC-
MOJb30BAThCSI IJISI BOCCTAHOBJICHUSI WCXOOHOTO
U300paKeHUsl IPU Pa3HOM KOJIMYECTBE MPOECKIIUIA.

Kpumepuu Kayecmeda 60CCMAHOB/1€HHOC0 u3o6pa9¢ceﬂu,<1

st OLleHKM KayecTBa PEKOHCTPYMPOBAHHBIX
U300pakeHuil MCIONb30BAIMCH CpenHeKBaapaTHUy-
HOE OTKJIOHeHMe [25—27] u eBKINIOBO pacCTOsSTHUE
[28—30].

CpenHekBaapaTUYHOE OTKJIOHEHUE SIBJISIETCS 00-
LIETIPUHSTBIM KpUTEPUEM CpaBHEHUST U300pakeH Ui
MpPU pPEelIEHUU Pa3IUUHbIX 3aJa4 ToMorpaduyecku-
Mu Mmetomamu [25—27]. CpeaHekBaapaTUYHOE OT-
KJIOHEHUEe ucclienyeMoil (DYHKIMU OT 3TajJOHHOM
paccuMThIBaeTcs 1o cieaywolieit popmye:

o’ = L[ feey)dwy, @)
00

rie f'(x,y) — nccnenyemast GyHKLUUSI MHTEHCUBHO-
ctu, f (x, y) — oTajoHHas (DYHKIMS MHTEHCUBHO-
CTH, §, — TJIOLIAAb UCCIIeyeMoil 06IacTu.

Tak KaK U3MepeHue ImydKka MeTOIOM MHOTOYTJIO-
BOTO CKaHUPOBAHUSI MMEET KOHEYHOE KOJUYECTBO
3HaYEeHUIT, KOTOPBIE HeCyT MH(pOPMAaIINIO 00 MHTEH-
CUBHOCTH M3JIy4eHUs B KaX10ii Touke (X;, y j), dbop-
Myay (2) HEOOXOAMMO TIPEeaCTaBUTh B IUCKPETHOM
Buze (3):

o= \/iz(fxx,-,y,») Iy o)

rne A 1 B — ropu3OHTAIbHBIN 1 BEpTUKAIbHBIN pa3-

Mepbl U300paxKeHuid B nukcensx; [ (x,-,yj) — 3Haye-
HME MHTEHCUBHOCTHU B TOUKe (Xx;,y j) BOCCTaHOBJICH-

HOro M300paxeHusi; f(x;,y;) — 3HAYEHME MHTEH-

CUBHOCTH B TOUKE (X;, ;) STAJIOHHOTO U300paXeHNs.

UcxomHoe pacnpeneieHe B JaHHOM ciydae Oy-
JIET SIBJISIThCSI DTAJIOHHBIM M300paxkeHneM. CpegHe-
KBaJIpaTUYHOE OTKJIOHEHUE 3[IeCh OyIeT IOKa3bIBaTh
OTJIMYME€ BOCCTAaHOBJIEHHOTO M300pakeHUs OT 3Ta-
JIOHHOTO, T.¢. OyneT paBHo 0, eciiu n300paxkeHUs ad-
COJIIOTHO OOMHAKOBKIE, U 1, eciiu n3o6paxkeHus: abd-
COJTIOTHO pa3HBIE.

EBxknnmoBo paccTostHUE SIBISIETCSI OOIIECTTPUHSI-
ThIM KpUTEPUEM i1 CPAaBHEHMSI IBYX JIIOOBIX N300-
PaxXeHWi1 M KOJMYSCTBEHHO IMOKA3bIBAaCT MX Pa3JiM-
yue. JJ1s ero pacyeToB M300paxkeHNE MPEACTABISIOT
B BHMJEC TMCTOIrpaMMBbl, UMEIOLIe BuA rpaduka cTa-
TUCTUYECKOrO pacmnpenenacHuss HuppoBoro n3oodpa-
KEHMS ¢ pa3Hoit IpKocThio. Ha ropu3oHTaBbHOM OCcH
0oTOOpaxKaeTcs SPKOCTh, 4 HA BEpTUKAJILHOM — OTHO-
CUTEJIbHOE YHCJIO IHKCEeJIed C COOTBETCTBYIOIIUM
3HaYCHUEM SIPKOCTU. [McTOrpaMMBbl TIpeaCcTaBIsSIIOT-
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Puc. 2. [Ipoekunu pacrnpeneneHus, morydeHHble mom yamu: a — @ = 0%,6 — @ =90°; B — ¢ = 180°; 1 — @ = 270°.

csl B BUIe BekTopa. EBKIMIOBO paccTosiHYE BbIUMC-
JIsieTcs o opMyIie:

o= Z(mk _ek)z,

k

“

roe m;, — KOJIN4YECTBO MUKCEJIEH C IPKOCTHIO k nep-

BOTO U300paXKeHUsI; ¢, — KOJTMYECTBO MTUKCENEN C SIp-
KOCTBIO K BTOPOI'O M300paKeHMsI.

EBK11I0BO paccTosiHYE IIpU aOCOJTIFIOTHOM COBIA-
JIeHUU n3o00paxeHuit paBHo 0, Ipu aOCOIOTHOM He-
COBIAACHUU — KOPHIO M3 OOINEro 4ucja ITMKCesIei
n3obpaxkeHus. B nanbHeieM B paGoTe 15T COMOCTaB-
JIEHVS PE3YJILTATOB O OyIeT HOPMUPOBATHCA Ha 1.

PE3VYJILTATbBI U OBCYXIEHHWE

Memooduka onpedenenus onmuMarbHO20 Koau4ecmaa
NPOeKyUll 015 pearu3ayuu Memooa MH020y2108020
CKAHUPOBAHUS

OnTtuManbHOE KOJIUYECTBO MPOEKUUH (#,,,) IPA
peanu3anuy MeTOda MHOTOYTJIOBOIO CKaHUPOBAHUS
My4YKa MO3BOJUT MOTYYUTh KaUeCTBEHHbBINA pe3yJIbTaT
U3MEpeHMs 3a MUHUMAaJIbHOe BpeMs. MaTtemaTude-
CKH 3TO OIIpeAesIeHME MOXHO OINMCATh CIASAYIONIM
00pas3oM: x,,, — 3TO TOUKA, B KOTOPOI1 CKOPOCTb BO3-
pactaHust GYHKILIMHU COBITaJCHUSI 3TAJIOHHOTO U BOC-
CTaHOBJICHHOI'O M300paXXeHUI OT # paBHA CKOPOCTU
BO3pacTaHus PyHKIIUU BpeMeHHU OT #. UToOBI onpe-
JEJITh A, , HAilIeM IPOU3BOIHYIO PA3HOCTH (PYHK-
MU COBHAAEHUs U300paxeHui f(n) u pyHKUUU
BpeMeHU f(n). Takoli moaxon K MOUCKY ONMTUMAaIbHO-

ro 3HAYEHUSI HEKOTOPOIT BEJIMYMHBI IIPEIJIOXKEH B pa-
oore [31].

TMPUBOPHI U TEXHUKA DKCIIEPUMEHTA  Ne 4

Takum oGpa3om, HEOOXOAMMO OMNpPEeAcIUTh, Ka-
KoM (pyHKIIMEeil MOKHO TOCTOBEPHO OIIMCATh 3aBUCH-
MOCTbB COBITQJICHUSI PE3YJIbTaTOB OT KOJIMYECTBA IIPO-
eKuuid. 111 3T0ro He0oOXOAMMO TTOCTPOUTH 3aBUCH-
MOCTb CpPEIHEKBAJIpaTUYHOIOo OTKJIIOHeHus (3) u
eBKJIMAOBa pacCcTOsHUSA (4) OT KOIUYecTBa IIPOEK-
1uii. C moMolbio oopaTHoro rpeodopaszoBanust PagoHa
ObUIM PEKOHCTPYMPOBAHBI M300paxKeHUsI TECTOBOIO
pacrpeneneHus (puc. 1) Impu pa3HOM KOJIMYECTBE IIPO-
ekuuii. Ha puc. 3 npencraBieHbl MICXOTHOE M HEKOTO-
pbie BOCCTAaHOBJICHHEIE M300paskeHMs].

st xaxkmoro n3oopazkeHus (puc. 3) ObLIN IIOTY-
YeHBI YMCJICHHBIE MaTPUIIbl 3HAYEHU I MHTEHCUBHO-
CTei, C TIOMOIIIbIO KOTOPbIX Mo (opmysam (3) u (4)
OBLIM pacCYMTAaHbl KPUTEPUM KadecTBa BOCCTAHOB-
JIEHHBIX n300pazkeHuii. Ha puc. 4 mpencrasiieHbI rpa-
(buKM 3aBUCHMOCTEI G U O OT KOJIMYECTBA ITPOEKLIMIA.

IMonyyeHHbIE 3aBUCUMOCTH JOCTOBEPHO aIpOK-
cumupytorcs (R? = 0.85 u R? = 0.88) creneHHOIA
(yHKIIMEl, KOTOPYIO MOXKHO OIUCATh BHIPAXKEHUEM:

5)

rme A — KpuTepuii KayecTBa PeKOHCTPYMPOBAHHBIX
N300pakeHMIA.

A(n) = bn’,

CpenHekBaapaTUYHOE OTKJIOHEHUE U €BKJIUIOBO
pacCTOSTHUE OMUCHIBAIOT pa3inuyue MEXIY IBYMS
U300pakeHUsIMU, a JJIsl IOMCKa ONTUMAJIBbHOTO KO-
JIMYECTBa MPOEKIIN HeoOxoauMa (PyHKIIMSI, OIUCHI -
Barolllasi COBMajJeHUEe u300paxeHuit. ms moucka
KPUTEPUS COBIAleHUsT IBYX M300pakeHUI UCTIONb-
3yeTcs popMmya:

f(n)=1-=A(n)=1-bn". (6)
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Puc. 3. VicxonHoe n3o0paxeHre W BHEIIHUI BUI BOCCTAHOBJIEHHBIX M300paXEHMI, IMOTYJEHHBIX IIPA Pa3HOM KOJHYECTBE
TPOEKIUH 7 C YITIOBBIM I1aroM A@.

G, OTH. €]l. 3, OTH. efl.
038 (a) 038 ©)
0.2 & 0.2 &
& v
1 QQIQ QI 1 0 J 1 QQIQ ? 1 O J
0 20 40 60 80 100 0 20 40 60 80 100
n, WTYyK n, IWTYyK

Puc. 4. I'paduku 3aBUCMMOCTH KPUTEPUEB KayeCTBa PEKOHCTPYMPOBAHHBIX M300paXkeHUI OT KOJIMYECTBA MPOEKIIMiA: a —
CpeIHEeKBaIpaTUYHOTO OTKJIOHEHHUSI, O — €BKJIMIOBA PACCTOSTHUSI.

B MeTome MHOTOYTIIOBOTO CKaHUPOBAHUS BPEMS,
3aTpayeHHOE Ha U3MEHEHUE, TTPOMOPIIMOHATBHO KO-
JINYEeCTBY MPOEKIINiA, TO3TOMY €r0 MOXHO IpencTa-

BUTH B BUE IMHENHOI 3aBUCUMOCTU
t(n) =an+d. (7)

BI:Ipa}KCHI/Ie IJIA OIITUMaJIbHOT'O KOJIMYECTBA ITPO-
eKLUii ObLIO ITIOJIY4€EHO B COOTBCTCTBMUM C OIIMCAH-

HBIM BBILIE ITOAXOAO0M K MOMCKY #, . [31]:
f(n)—t(n)=1-bn—an—d,

(f (n) —t(n)) = —ben™ —a;

1

—ben” —a =0

OTKyJa

Honr = e _i' (8)

MNPUBOPHI U TEXHUKA BKCIHEPUMEHTA  Ne 4

Ha puc. 5 rpaduyecku npeacTaBiaeH IIOIXOI K ITOVC-
KY o, @yHKIIMU f(71) M H(n) HOpMUPOBAHHI Ha 1.

C noMolblo MNPEeMIOXKEeHHOW METOAUKU ObLIO
HalIEHO ONTUMAJIbHOE KOJUYECTBO MPOEKLIMN s
TECTOBOTO pacripeaeieHus (puc. 1), KoTopoe cocrta-
Buiio 10. OmHako MmojiydeHHOE 3HaYeHUe He YUUThI-
BaeT MOrPEIIHOCTb pabOThI Y3710B 3KCIIEPUMEHTAITb-
HOM YCTAaHOBKM, MO3TOMY B AJaJbHEHILIEM MpU TIpU-
MEHEHMHM METOJa MHOTOYIJIOBOTO CKaHMPOBaHUS
IJIsl KaXJIO YCTAaHOBKU HEOOXOAMMO 3KCIIEpUMEH-
TaJIbHO OTIPENEJISITh ONITUMAIbHOE KOJIUUECTBO TPO-
eKILIMi1, KoTopoe Bceraa oyaet ooblie 10.

ITlpumenenue memoduxku onpedeserusi ONMUMAABHOZO
KoAuuecmea npoeKyuil 015 peaiu3ayuu memooa
MHO020Y2/108020 CKAHUPOGAHUS HA KOHKPEMHOU
IKCNEPUMEHMANbHOU YCIMAHO8KE

st arpobanyy NpeajioKeHHON METOOMKM ObLT
NpoBeNeH 3KCINEPUMMEHT Ha YCTaHOBKE, CKaHUPYIO-

2023
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Puc. 5. K mosicHenuio BeiBoaa GpopMyisl (8) Il MOWCKA ONTUMAIBHOTO KOJIMYECTBA IPOEKIIMN g .

Iee yCTPOMCTBO KOTOPOM BBIMOJIHEHO B BHIE TOH-
KOI cOMHTHIISONOHHOM nmojijocku BC-408 ¢ pa3zme-
pamu 2 X 6 X 150 MM pupmbr Saint-Gobain [32]. U3
pabouero ob6beMa OEeTEKTOpa CHUHTWLISIIIUOHHBIE
¢GOTOHBI TIepedaBaluCh B YCTPOMCTBO Ha OCHOBE
KPEMHHUEBOTO  (POTORJIEKTPOHHOTO  YMHOXUTEJISI
(DY) MicroSB/FB ¢upmbr SensL [33]. Pabouas
obJiacTth KpeMHUEeBOro MDY B ycTpoiicTBE COCTaBIISI-
Ja 6 X 6 M. JIist mepenadyu pOTOHOB M3 CLIMHTUILIS -
LMOHHOIO JEeTeKTOpa B KpeMHUEBbIE PDY ObLT HC-
MOJIb30BaH ONTOBOJOKOHHBII Kabelb U3 MOJTUMETUI-
metakpwiata (IIMMA 1iactuk) [34] ¢ nuameTpoMm
ceueHus 6 MM pupmbl Shenzhen Amer Lighting Tech-
nology Co. [35]. CurHan ¢ ®DY nocrymnai Ha crek-
TpoMeTpudeckoe yctpoiictBo CVY-05 [36] dupMbl
HIIIT “AcmexTt”, ocHallleHHOE MMITYJIbLCHBIM CIIEK-
TpoMmeTpnueckum ycuantenaem YMC-04 [37] n am-
IUIMTYIHO-UMGPOBLIM TIpeoOpa3oBartesiem BITA-04
[38]. Curnan nociie yCuJIeHUSI U aIlliapaTHOM oopa-
OGOTKM MnepenaBalicsl Ha TTepCOHAIbHbII KOMIIBIOTED.

Ilpu nomolu crenuaibHO HAMUCAHHOM MpO-
rpaMMbl “MeCroS” mosrydeHHbIe JaHHBIC 3aINChI-
Banuch B daitn [39]. 3anuch ypoBHS CUTHaja OCy-
IIECTBIIAIACh CHHXPOHHO ¢ UH(OpMAaLIMEil O MMojio-
XKEHUU U OPUEHTALMU JIeTEKTUPYIOIICH ITOJIOCKH.
ITporpamMa TakKe MO3BOJIsIa YIPABISITH CUCTEMOI
MO3ULIMOHUPOBAHUS IETEKTOPA.

B xauecTBe 3TaqOHHBIX U300paXkeHU B JaHHOM
paboTe UCTIOIb30BaUCh PE3YJIbTaThl, MOJyYeHHbIE C
MIOMOIIBIO IUIEHOYHBIX mo3uMeTpoB Gafchromic
EBT3 [40]. [TneHOYHBbIE 1O3UMETPbI CKAHUPOBAINCH
¢ nomo1blo ycrpoiictBa Epson Perfection V750 Pro
[41] m oOpabGaTeIBAIMCh B IIPOTPAaMMHOM ITaKeTe
MATLAB [42].

C moMOIIbIO TaHHOM 3KCIEePUMEHTATbHOM yCTa-
HOBKM OBIJIO MPOBEACHO MHOTOYIJIOBOE€ CKAHUPOBa-
HHe IIydka. B KauecTBe MCTOYHMKA W3JIyYEHUS UC-
MOoJIb30BajIcsl peHTreHoBcKMii ammapatr PAII-160-5
[43]. AHOTHBII TOK UMITYJTLCHOTO PEHTTE€HOBCKOTO ITyJ-
Ka cocTaBisti 1 MA, aHomHoe HamnpsokeHue — 130 kB. Xa-
paKTepHBI TTOIIEPEYHBI pa3Mep Mydka paBeH 20 MM.
HM3mepeHne NpoBOIMIOCH C YIVIOBBIM 11arom 4°, T.e.
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KOJIMYECTBO TTpoeKIMii paBHO 45. IlomHbIi 11ar cKa-
HUpoBaHus coctaBu 180°.

Ha OCHOBC€ IMOJIYYCHHBIX B OKCIICPUMEHTE JaHHBIX
ObLIM PEKOHCTPYUPOBAHBI paclpeicIeHUs] MHTEH-
CUBHOCTH U3JIyYEHHUS B IOMIEPEYHOM CEUYEHUU ITydKa
IIPU pa3HOM KOJIMYECTBE MPOEKILMiA (puc. 6).

By HaiiieHbl 3HaYeHUST CpeIHEKBAAPATUYHOTO
OTKJIOHeHUs (3) ¥ eBKJIUIOBa paccTosiHus (4) mist
pe3yabTaToOB, TIPEICTaBIeHHBIX Ha puc. 6. [TocTpoe-
HBI aIIIIPOKCUMALIMOHHBIE KPUBBIE C TOCTOBEPHOCTHIO
anmpokcumaimu R? = 0.96 u R? = 0.92 cOOTBETCTBEH-
Ho. ITo opmyre (8) 6pUTO paccUMTaHO ONTUMATIBHOE
KOJIMYECTBO TIPOSKIMIA IS MaHHOW OSKCIepHUMeH-
TaJIbHOM YCTAaHOBKHU, KOTOpOe cocTaBujo 18, 4to co-
OTBETCTBYET yIJIoBOoMYy 1ary 10°.

3AKJIIOYEHHME

B pabote pazpaboraHa MeTOgWKa MTOUCKA OTITU-
MaJIBHOTO KOJIMYECTBA MPOEKIIM 171 3(hheKTUBHOM
peanu3anuy MeToa MHOTOYIJIOBOTO CKAaHMPOBaHUS
myyka. Pa3paboTka MeToAMKM MpoOBOAMUIACh Ha OC-
HOBE 9KCMEPUMEHTOB C TECTOBBIM paclpee/ieHUeEM,
XapaKTepHbIM JJIsI pacHpeneieHuit MTHTEHCUBHOCTU
U3JTy4eHUs] B MOMepeYHOM ceyeHUHM Iydka. [Tokaza-
HO, 4TO 0€3 yyeTa MOrpelIHOCTei Y3J10B dKCIIepu-
MEHTaJIbHOI YCTAaHOBKHU OITUMAJIbHOE KOJIWYECTBO
npoekiuit papHo 10. Takum o6pa3om, rpu peanmnsa-
IIMM METOoJla MHOTOYIJIOBOIO CKaHUPOBAHUS ITy4yKa
KOJIMYECTBO MPOEKIIMi TOJKHO ObITh HEe MeHee 10.

OmnpeneneHo ONTUMAaJIbHOE KOJIMYECTBO ITPOEK-
LIV IJT1 KOHKPETHOTO 3KCITEPUMEHTAILHOIO CTeH 1A
Ha OCHOBE IPOBENEHHBIX U3BMEPEHUI HA PEHTIEHOB-
CKOM ITy4YKeE. BblﬂO IMTOJIYYE€HO, YTO ONITUMAJIbHOEC KO-
JINYECTBO MPOEKLUIA 11T JAHHOI 3KCIIepUMEHTATb-
HOM YCTAaHOBKM paBHO 18, mpu 3TOM YIJIOBOM IIar
IOJDKEH cocTaBagars 10°.

MeToauka MHouMCKa ONTHMAaJbHOTO KOJIMYECTBa
MIPOEKILIMi TOJKHA UCITOJIb30BaThCs IIPU pa3paboTKe
KaXkI0i KOHKPETHOI 3KCepUMEHTaAIbHOMN YCTAaHOB-

2023



106

n=>5,Ap =36 n=11,Ap =

n=22,Ap=28"°

BYJTABCKAS u np.

n=45 Ap=4° Inenka

Puc. 6. Pe3yJ'IbTaTLI OKCIIEPUMEHTA, MOJYUYEHHBIE METOIOM MHOTI'OYTJIOBOI'O CKAHMPOBaHMA ITPU Pa3HbIX KOJIUYECTBaX IMPOCK-

UMK ¥ C TOMOIIBIO JO3UMETPUICCKUX TIJICHOK.

KU, peain3ylolleil MeTol MHOTOYTJIOBOTO CKAaHUPO-
BaHU ITy4Ka.

KOH®JIMKT MHTEPECOB

ABTOPBI 3a5IBJISIIOT 00 OTCYTCTBUU KOH(IMKTA MHTEPECOB.

OPMHAHCUPOBAHUE PABOThI

Pabora BbIMoJiHEHA TpU (PUHAHCOBOM TOAAEPXKKE

rpanTa Poccuiickoro HayuHoro ¢ponaa (mpoekt Ne 21-79-
00252).
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