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1. BBEAEHUME

st mpoBeneHus1 3JeMEHTHOIO, CTPYKTYPHOTO U
XMMMYECKOIO aHAJIM30B aKTUBHO MPUMEHSIIOTCS Me-
TOIBI, IPU KOTOPBIX MCIIOJIB3YETCSI OOJydeHHUE HC-
cliemyeMoro obpasla J0CTaTOYHO WHTEHCUBHBIM
PEHTT€HOBCKUM WU JIa3€PHBIM U3JIy4eHUEM C IO-
clenylolle peructpalueil pacCesIHHOro MU BTO-
PUYHOTIO u3aydyeHus ot oopasua [1—4]. CnengyeT BbI-
JIEJTUTh OCOOEHHO PEHTTeHOMIIYOPECIIEHTHBIE METO-
Il ¥ccaemoBaHus [5—9]. DT MeToabl OCHOBAaHBI Ha
U3MEPEHUM 3aBUCHMMOCTA MHTEHCHMBHOCTH PEHTIE-
HOBCKOI (bJIyOopeCLIEeHIIMM OT KOHIIEHTpalluM DdJIe-
MEHTa B 00pas1ie 1 IMIUPOKO MCIIOIb3YIOTCS B CaMbIX
Pa3IMUYHBIX OO0JIACTIX HAYKM, ITPOMBIIIJICHHOCTH,
reoJIOTUN, WCKYCCTBE, dKojaoruum u ap. PeHTreHo-
¢iTyopeclLieHTHBIN aHajn3 — 3TO OBICTPHIA, HEpa3py-
IO M 0€30MaCHBII TSI OKPY:KAIOIIEH Cpeabl Me-
TON aHaimM3a, O0JIamaloIINii BBICOKOM TOYHOCTHIO U
BOCITPOM3BOAVMMOCTBIO pe3yinbTaToB. OH 3aKIII0YaeTCs
B pETUCTpallMM XapaKTepHOro “BropudHoro” (¢myo-
PECLIEHTHOTO) U3JIy4YeHUSI, MICXOMSIIETO M3 MaTepraia,
KOTOPBII OBII BO30YKICH B pe3ysIbTaTe 0oMOapIrpoB-
KU BBICOKOHEPTeTUYECKUM PEHTT€HOBCKUM MU3JIy4e-
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HHUEM. HpI/I TIOTJIOIIEHMMH B BEIECTBE PCHTICHOBCKO-
T'O KBaHTa BO3HUKAIOT BTOPHUYHBLIC ITPOLECCHI IIEPEC-
Ja4yu SHEPTUU, MpuBOAAIINE K U3JTYYCHNIO KBAHTOB C
OoJIblIIeit IJTMHOI BOJIHBI U 3aacpXXKaMu I10 BpEME-
HH. HO3TOMy U1 N3YYCHUA TUHAMUKU ITPOLECCOB B
BEIICCTBE, KPOME pErucTpalii paCCCAHHbBIX pCHTIC-
HOBCKHMX KBAaHTOB, HeoOxoguMa perucrtpanusda U OIl-
TUYCCKOTI'O M3JIYUYCHMS, a TAKKE OIPEOCTICHUE BPEME-
HHN 3aCPXKKHN IMOCIICAHETO OTHOCUTCIBbHO MMITYyJIbCa
PEHTTCHOBCKOTO HM3JIYy4CHUA. HpI/I 3TOM TOYHOCTDH
OIpeE€aAcJACHUA 3aA€PKKHM IO BPEMCHUN I 6BICTpI)IX
IIPOLIECCOB MOXKET COCTABJIATbH €AMHMHIIBI HAHOCE-
KyHI. B YaCTHOCTHU, OIIPCACIICHUEC YK3.33.HHOI>'I BbIIIC
3a4CPKKHN 0COOEHHO aKTyaJIbHO IIpM PEHTICHO-
CTPYKTYPHOM aHaJIN3€ C pa3pClICHUEM IO BpEMCHMU.

Haubonee spkuM nMpuMepoM YHUKaJIbHbBIX CTPYK-
TYPHBIX UCCIIENOBAHUI, KOTOPBIE CTaIA BO3MOXHBI
TOJIbKO OJiarojapsi peHTTeHOBCKOMY M3JTYYEHUI0, SIB-
JISTIOTCSI UCCIIENOBAHUS CTPOEHUSI TPOMEXYTOUYHBIX U
BO30OYXIEHHBIX CTPYKTYP B Pa3IUUHbBIX XUMUYECKUX
peakiiusix. B ciydae Mcrnoib3oBaHUsl B KaueCTBE UC-
TOYHUKA U3JIYYEHUS] CUHXPOTPOHA WJIN PEHTTEHOB-
CKOIl TpyOKM ¢ (DOKyCcHpYIOIIeil OITUKOII peHTre-
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Puc. 1. ®yHKIMOHAIbHAS CXeMa, MOSICHSIOIIas paboTy
YCTPOICTBA (OIMMCAaHUE CM. B TEKCTE).

HOBCKMI JIyd MOXET OBbITb OCTpOHAIIpaBJICHHBIM U
OYeHb MHTEHCHUBHBIM. B TO e Bpems WMHTECHCHUB-
HOCTb PaCCEeSTHHOTO 00pa31ioM PeHTI€HOBCKOIO CUT-
Hajla ¥ BTOPUYHOIO (DIIyOPECHEHTHOIO M3JIy4eHUs
OTHOCHUTENILHO HeBeauka. MHTEeHCUBHOCTbH Xe BO3-
IeMCTBUS Ha MCCIemyeMbIi oOpaserl orpaHmdeHa
BO3MOXHOCTBIO €ro pa3pylueHus. TakuM obGpa3om,
HMCIOJIb30BaHNE BbICOKOYYBCTBUTEJIBHBIX U, B 4acCT-
HOCTH, MOHO(OTOHHBIX TaTYNKOB PETUCTPALIUN M3~
JIY4eHUST OCTaeTcsd BCeraa akTyaabHbIM [10—12].

B cBs3u ¢ aTuM 1IEJIb HACTOSIIIEN CTAaTbU 3aKJIIO-
9ac€TCA B OITMCaHMM KOHCTPYKIIMU N CI)YHKL[I/IOHI/IDO—
BaHUA YCTpOI‘/)ICTBa, COCTOAIIECTO N3 MOHO(bOTOHHbIX
JaTYMKOB PErUCTpaliii pEHTTCHOBCKOTO U3JITYYCHU A
1 BTOPUYHOTO MU3JIYYCHUA ONITHUYCCKOro auaria3doHa,
nexoaAammx oT 06])3.3]_[3., a Takxe 0Jioka N3MEPECHUA
BpCMCHHéﬁ 3aCPKKHN MMITyJIbCa BTOPHUYHOT'O OIITHU-
YECKOI'o N3JIY4YCHHA OTHOCUTCIbHO MMITYJIbCa PEHT-
T€HOBCKOI'O U3JIy4CHUA.

2. ®YHKIHUOHAJIbHAS CXEMA
YCTPOUCTBA U ITPUHLMII ETO PABOTbI

DyHKIMOHAIBHASI CXeMa YCTPOMCTBA perucTpa-
LIMM PEHTTEHOBCKOTO M BTOPUYHOTO (DIIyopecleHT-
HOTO M3JIyYeHUil, U oIlpelesIeHUsI BpeMEeHU 3aIepK-
KU1 BTOPOTO OTHOCUTEIBHO MEPBOTO MPpU O0IyYeHUN
0o0pa3ia CHHXPOTPOHHBIM U3IIy4eHUEM TIpeICTaBIIe-
Ha Ha puc. 1. CooTBETCTBEHHO, YCTPONCTBO COCTOUT
U3 TPeX y3JIOB: JaTYMKAa PEerucTpalyv pacCesTHHOTO
00pa3loM PEHTTEeHOBCKOTO U3JIy4eHUs, JaTYNKA pe-
TUCTPAllMM BTOPUYHOIO OINTHUYECKOIO M3IYyUYCHUS U
6;10Ka onpeaesieHUsI BpeMeHU 3a1e PXKKU OTITUYECKO-
IO CUTHAaJIa OTHOCUTEIbHO PEHTTeHOBCKOTO.

IIpennmaraemprii crmoco6 CUHXPOHMU3WPOBAHHOM
pEerucTpaly peHTT€HOBCKOIO U3IyYeHUSI U BTOPUYI-
HOTro (QJIyOPECLEHTHOIO M3Iy4eHUSI B MOHO(OTOH-
HOM peXMMe IIpU O0JIydeHHMM oOpaslla peHTIe€HOB-

CKUM U3JIyYEHUEM peainu3yeTcsl C TOMOIIbIO Toce-
JIOBAaTEIbHOCTHU CJIEOYIOIIMX omnepanuii (cMm. puc. 1).
B kauecTBe MCTOYHMKA PEHTTEHOBCKOTO U3JTyYeHUS
MOXET MCMOJb30BaThbCsl KaK OObIUHAsI PEHTTEHOB-
cKasl TpyOKa, Tak U CUHXpOTPOH. OTJIMYre CUHXPO-
TPOHHOTO U3JIyYeHUSsI OT U3JTyUYeHUST PEHTTEHOBCKUX
TPyOOK COCTOUT B CJIeyIOIIEM: CUHXPOTPOHHOE U3-
JIydeHUEe MMeEET ILIMPOKUM HEIpepbIBHBIN CHEKTP;
CUJIBbHO MOJISIPU30BaHO; BOZHUKAET KOPOTKUMU UM-
MyJIbCaMU; CWJIBHO KOJJIMMUPOBAHO (ero Jydyu pac-
MPOCTPAHSIOTCS Y3KUM MyYKOM TUTIA CBETa MPOKEK-
Topa); obJiamaeT IPKOCTbIO, HA MHOTO MOPSIIKOB ITpe-
BbILIAKOLIEH SIPKOCTb W3MYyUYeHUs] PEHTTeHOBCKUX
TpyOOK.

PeHTreHoBckoe uU3nydeHHe, cO31aBaeMOE UCTOY-
HUKoM / (puc. 1), mornamaer Ha UcclienyeMblii oopa-
3ell 2, pa3MellleHHbI Ha CKaHepe 3, U BbI3bIBaeT
PEHTIeHOBCKOE U BTOPUYHOE OITUYECKOE U3JTyde-
HUs1 obpasua. MaimyyeHHbIe 00pa3lioM BTOpPUYHBIE
PEHTIreHOBCKHUE (DOTOHBI B Auaria3oHe IJIWH BOJH
0.08—100 ™M ¢ sHeprueii 15 k3B — 100 3B nonmagaior
Ha BXOJ MOHO(OTOHHOTO IeTEKTOPa PEHTTeHOBCKO-
ro usnydenusi (MIPH) 4, B KoTopoM onpenensieTcs
yrjioBasi KoopauHaTHas nHdopmaius /0 peHTreHOB-
ckoro (oToHa, nepegaBaeMasi 3aTeM Ha yIpaBJsTio-
myio 9BM 6. Takke B nerekrope MJIPU dopmupy-
eTcsl curHaj Startl mpuxona peHTreHOBCKOro poTo-
Ha (&), KOTOpHBIit MOCTyIaeT Ha OJI0K 7 oMpeneieHUs
BpeMeHHOM 3anepKK. @OTOHBI BTOPUYHOIO OITH-
YeCKOTO M3JIy4eHUs B Auaria3oHe AjauH BoJH 0.25—
0.8 MKM TI0TIaaloT Ha BXOJ MOHO(OTOHHOIO JIeTeK-
Topa ontuueckoro uaiaydyeHuss (MIAOM) 5, B KkoTo-
pOM oIpeaensieTcst yrjioBasi KOOpAMHATHasE MHMOP-
Manuss 12 omnrtudeckoro ¢oToHa, IiepemaBacmast
3aTeM Ha ynpasisolnyo DBM 6. Takke B meTeKTope
MIOOMU dopmupyeTrcs curHan Start2 mpuxona OInTH-
yeckoro ¢otoHa (9), KOTOpBIN MOCTyIIaeT Ha OJIOK 7
onpenesieHUs BpeMeHHOM 3aiepXKu. B aTom OJtoke
orpenesseTcs BpeMsl 3anepXku 7, BTOpPUYHOTO OIl-
TUYECKOTO U3JIYyYeHUS] OTHOCUTEIBLHO BPEeMEHU pe-
TUCTPallMM PEHTIeHOBCKOro usaydeHus (/1) obpas-
ua (cM. puc. 2). AJITOpUTM OIpenesieHUs BpeMeHu T,
cocTouT B cienytomiem. CurHan Startl 3amyckaer pa-
Ooty Gsioka ompenesneHus: BpemMeHu Af,, Tpuxoza
PEHTTeHOBCKOTO (DOTOHA OTHOCUTEIbHO OJIvKaiiiie-
ro CUHXpouMITyJibca (curHai Stopl), KOTOpblii reHe-
pupyeTcsl BHyTPpEHHUM TeHepaTopoM 0J10Ka u3Mepe-
Hus 3amgepxkku. CurHan Start2 3amyckaeTr paboTy
Gs10Ka ornpeieNieHus BpeMeHU npuxona Az, 4, ONTUYe-
CcKOro oOoTOHa OTHOCHUTEIBHO OJIMKAMIIIEr0 CUHXPO-
uMITyJibca (curHai Stop2), KOTOpbIii TaKXKe TeHepUupy-
€Tcsl BHYTPEHHUM TeHepaTopoM OJioKa U3MEpeHusI 3a-
nepxku. IlomydeHHBIE BpeMEHHBIE MHTEPBaILI ITPU
u3BecTHOM nepuoae 7T, CJelOBaHUSI CUHXPOUM-
IMyJIbCOB ITO3BOJISIIOT OMNPEIEIUTh BPEeMs 3aIep>KKU
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Puc. 2. BpemeHHBIE 3MIOPbl CUHXPOHU3ALIMU U OTpee-
JICHUsI BpEMeH 3a/Iep>KeK PEHTTeHOBCKOTO U ONITUYECKO-
TO CUTHAJIOB OTHOCUTEIIbHO CUHXPOUMITYJIbCA: d — CHH-
XPOUMITYJIbCBI; 6 — WUMIIYJIC MPUXOAA PEHTIEHOBCKOTO
¢doTOHa, UCXOASIIEro OT 00pa3lia; 8 — UMITYJIbC IIPUX0Ia
ONTUYECKOTO (POTOHA, U3JTyUEeHHOTO 00pa3IIOM.

TMpUXoaa ONTUYECKOTo (POTOHA OTHOCHUTETBHO PEHT-
T€HOBCKOTO (CM. pucC. 2):

T, = Aty + nT oy — Moy,

Ywucao n 3aBUCUT OT YaCTOTHI CJIEHOBAHUS CUH-
XpouMItyinbcoB. Ha puc. 2 moka3aH BapuaHT IJIs CIIy-
yag n = 1.

Takast cxema oIpeneeHIs BpeMeH 3aIep>KKH Ja-
€T BO3MOXHOCTB paboTaTh C CHHXPOTPOHHBIM MCTOY-
HUKOM. B ciydae Mcmomb30BaHUS PEHTTEHOBCKOI
TPYOKM CUHXPOUMITYJIBCHI, TeHEPUPYEeMbIe BHYTPEH-
HUM TeHepaTopoM OJIOKa M3MepeHUST BpeMeHHO1 3a-
IepXKW, MOTYT OBITb TPUMEHEHBI IUIST YITPaBICHMS
paboTOol PEHTTEHOBCKO# TPYOKM B UMITYJTLCHOM pe-
xume. [Ipn 3tom curHajmom Start 3amycka paOOThI
0JIoOKa oIpenescHUsT BPEeMEHU 3alepKKU CITYKUT
CHUTHAaJI IpUXoaa UMITyJIbca peHTTeHOBCKOTO (hOTOHA
(Startl), a curHajom Stop OymeT CIIyXKUTb CUTHAaJ
Start2 mpuxona onrudeckoro poroHa. Mudopmanusa
0 BpeMEHU 3aIepKK1 PEHTTEHOBCKOTO U OTITHYECKO-
ro uanydeHuii (/1) n nx koopaunarax (/0 n 12) no-
CTYyIIaeT B ynpasisiomyo 9BM 6.

3. MOHO®OTOHHBIN JATYUK
PEHTTEHOBCKOI'O U3JIYYEHUA

Biok-cxemMa MOHO(OTOHHOTO AaTYUKA PEHTIEHOB-
CKOTO M3JTyYeHUSI, PETUCTPUPYIOLIETO €ro MpOoCTpaH-
CTBEHHOE paclipeic/ieHIe Ha OCHOBE CUeTa OTIETbHBIX
($OTOHOB ¢ BBICOKMM IMPOCTPAHCTBEHHO-BPEMEHHBIM
paspelieHueM U CHHXPOHU3UPOBAHHOTO OTHOCUTEITb-
HO 32IaHHOTO BPEMEHHOTO cTpoba, a TAKKe C MOHO-
(GOTOHHBIM JATYMKOM ONTUYECKOTO MBIYYCHUS
npencraBiaeHa Ha puc. 3. 3gech 4 — MOHO(MOTOHHBIN
JaTYUK PEHTTEHOBCKOTO U3IYYeHUS; 6 — YIIPaBIISIO-

XUMUNYECKASA ®U3UKA Ne 7

TOM 42 2023

~—4

14

«— 13

Puc. 3. Biok-cxeMa MOHO(MOTOHHOIO JaT4yMKa PeHTIre-
HOBCKOTO U3Iy4yeHUsI (TogpoOHee CM. B TEKCTE).

mass ODBM; 7 — 610K m3MepuTenass BpeMeHHOI 3a-
nepxku; & — curHan Start] crapToBoro KkaHania, (puk-
cupymlero ¢hakT TMOCTYILUIEHUsS PEHTIeHOBCKOTO
¢doToHa Ha neTekTop; /0 — MPOCTPpaHCTBEHHAsI KOOP-
IVWHATa PEHTTeHOBCKOTO (pOoTOHA; I3 — BaKyyMHas
KaMmepa; /4 — BXOomHOE OKHO; 15 — (poTOIpueMHUK;
16 — GJIOK TIpeaBapUTENHHOM SJIEKTPOHUKH, WHTE-
TPUPOBAHHOI ¢ KatomoM; /7 — UCTOYHUK MUTAHUS
¢doTornprueMHuKa; /8 — MCTOYHUK IUTAHUS OJOKa
MpenBapuTEIbHONW 3JEKTPOHUKU; [9 — HMCTOYHUK
MUTAHUSI BBIYMCIUTES] BpeMeHHON W KOOpIMHAT-
Hoit nHPopManuu; 20 — 610K BEIYUCIUTEIS 1151 00-
paboOTKM BpeMEHHOI M KOOpAMHATHOU HHbopMa-
unn; 21 — TypOOMONEKYJISIPHBIN Hacoc.

Xapakrepuctuku MJIPU mnipuBeneHs! B Tadm. 1.
Tpeodyembie xapakrepuctuku M/IPH 1o 6bicTponeii-
CTBMIO U IPOCTPAHCTBEHHOMY pa3pelleHnIo odecIie-
YMBAIOTCS MOHO(OTOHHBIM ITOIXOI0M, B paMKaX KO-
TOPOI0 B Ka4€CTBE YYBCTBUTEIBHOIO 3jieMeHTa (ho-
TOTIPUEMHOIO YCTPOMCTBa BbIOMpaeTcs: (hOTOKATOM
13 IUIEHKU Au, coBMelleHHoi1 ¢ tieHkoit Csl. U3me-
HsISl TOJIIWHY TUIEHKW, MOXHO PEryjJvMpoBaTh MaH-
HbIi y3€J1 B YaCTU JOCTUXKEHU S HAWTy41lIei YyBCTBU -
TeJIbHOCTU (phoToKaToda. B pesynbraTe Bo3deiicTBUS
PEHTIEHOBCKOro KBaHTa Ha ()OTOKATOm 00pa3yloTcs
doToanekTpoHbl. Tlocnemane yMHOXKAIOTCSI COOpPKOM
U3 HECKOJIbKNX MUKpOoKaHaabHbIX TutacTuH (MKIT) [8]
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Tabauya 1. OcHoBHble TexHUYECKHe xapakrepuctuku MJIPU

XapakTepucTuka 3HaueHue
YacroTa UMITYIbCOB BO3IE€ACTBUSI o 1 MIix
ToYHOCTB MPUBSI3KU K BDEMEHHOMY CTPOOY He xyxe 10 He
IIpocTpaHCcTBeHHOE pa3pellcHUe He xyxke 20 MKM

TouHOCTb BpEMEHHOI MPUBSI3KU K ONITUYECKOMY CEHCOPY
Jlnara3oH perucTpupyeMbIX SHEPTUI

CKOpOCTh cUeTa peHTTeHOBCKUX (POTOHOB B CEKYHLY
Pa3mep 4yBCTBUTENBHOI TTOBEPXHOCTH

He xyxe 10 HC

ot 100 3B no 15 k3B
1o 100000

He MeHee 20 MM

Tabauya 2. OcHoBHbIE TexHMYECKUe xapakTepucTuku MJIOU

XapakTepucTruKa 3HadyeHUe
YacToTa UMITYIbCOB BO3IEICTBUS mo 1 MIix
To4HOCTBH MPUBSI3KU K BDEMEHHOMY CTPOOY He xyxe 10 He

ITpocTpaHCTBEHHOE pa3pelleHne

TouHOCTH BpeMEHHOM MPUBSI3KU K PEHTTEHOBCKOMY CEHCOPY

Jnara3oH perucTpupyeMbIX SHEPTUi
CkopocTh (hJ1yOpeCcLeHTHBIX (POTOHOB B CEKYH/IY
Pa3smep 4yBCTBUTENBHOM MMOBEPXHOCTH (hOTONTPUEMHHKA

He xyxke 20 MKM
He xyxe 10 HC

o1 0.25 10 0.8 MKM
1o 100000

He MeHee 18 MM

JI0 YPOBHSI BO3MOXHOCTU MX PETUCTpaLIMM 3apsigo-
BBIMU YCUWJIMTEISIMU. DTO 0OOECIIeYMBAaEeT BO3MOX-
HOCTb MOHO(OTOHHOI pEruCcTpally C OIpeaeICH-
€M BpEMEHU MOCTYIJIeHUs (DOTOHA Ha IMMOBEPXHOCTh
¢doTokaToma ¢ TOYHOCTBIO 10 HECKOJIBKMX HaHOCEe-
KyHI. [1py 5TOM OIHOBpEMEHHO ONpPEIEISTIOTCS KO-
OpIMHATHI IIOCTYIUIEHMS (POTOHA Ha IOBEPXHOCTh
dotokarona. Takxke ¢ nmociaegHeit MKII caumaeTtcs
curHan Start1 mpuxoaa peHTTeHOBCKOTO (pOTOHA, KO-
TOPBIi MepenaeTcs Ha OJIOK U3MEPEHUST BpEMEHHBIX
3a7epKeK.

4. MOHO®OTOHHDBIN JTATYUK
OIITUYECKOI'O M3JIYYEHUA

Bnok-cxema MOHO(GOTOHHOTO maTYMKa OINTHYE-
CKOTO M3IIy4eHUsI, PETUCTPUPYIOIIETO €ro MPOCTPaH-
CTBEHHOE paclipeic/ieHIe HA OCHOBE CUeTa OTIETbHBIX
OITUYECKUX (DOTOHOB C BHICOKUM MPOCTPAHCTBEHHO-
BPEMEHHBIM pa3pellieHueM U CUHXPOHU3UPOBAHHO-
IO OTHOCHUTENIBLHO 3aJJaHHOTO BPEMEHHOro cTpoba, a
TakKXXe ¢ MOHO(MOTOHHBIM JTaTYMKOM PEHTTEHOBCKOTO
W3ITydeHUs TIpefcTaBiIeHa Ha puc. 4, tae 5 — MoHOdO-
TOHHBII TaTYNK onTrdeckoro usnyderust (MJION), 6 —
yrpasistonias DBM, 7— 6510k u3aMepuresiss BpeMeHHOI
3amepxkku, 9 — mHpOpMaLMSI O BPEMEHHOI 3aIepKKe
OITUYECKOTO CUTHAJIA OTHOCUTEIILHO PEHTTEHOBCKOTO,
10 — xoopnmHaTHas1 MHAOPMAIINS 3apeTUCTPUPOBaH-
Horo ¢otoHa, 22 — 00beKTUB, 23 — (POTONIPUEMHUK,
24 — cuuThIBaIOIIAsl KOOPAMHATHAs M BpPEeMEHHAS

9JIEKTPOHUKA, 25 — MOMYJIb MUTAHUS COOpPKHU U3
MKIT; 26 — Monynb mUTaHUs OJIOKa DJIEKTPOHUKMU.
Xapaktepuctuku M OU npuBeneHs! B TadII. 2.

BropuuHoe yibrpaduoneToBoe nM3MydeHne oopas-
112, BBI3BAHHOE PEHTIEHOBCKUM OOJIydeHUEM, TTPOMIS
Jepe3 00beKTUB 22, TIOCTyIaeT B (poTorprueMHuK 23. B
pesynbrate Bo3aeiicTBust Y@ KBaHTa Ha (DOTOKATOL
doTonprueMHUKa 00pa3yioTcs (HOTONEKTPOHBL. Ilo-

22 <35

26
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Puc. 4. biok-cxema MOHO(DOTOHHOIO JaTYMKa OITHUYE-
CKOTO (YIbTpacroIeTOBOIO) U3JIydeHUSI (OMMCaHHUE CM. B
TEKCTE).
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Puc. 5. Biok- cxema 6j10Ka omipeniesieHUs BpeMeHHOM 3a-
nepXKU (moapoOHee CM. B TEKCTe).

cJielIHe YMHOXAIOTCSI COOpKOif 13 Heckoiibkux MKII
JI0 YPOBHSI BOBMOXHOCTU WX PETUCTPALIMU 3apsao-
BBIMU YCUJIUTEISIMU. DTO OOECIEeYMBAET BO3MOX-
HOCTb MOHO()OTOHHOI pErucTpalru C ONMpeaeIeH-
€M BpeMEHU MOCTYMJIeHUs (POTOHA Ha MOBEPXHOCTh
¢doTokarona ¢ TOYHOCTBHIO 10 HECKOJIbKMX HaHOCE-
KyHI. [Ipy 3TOM OMHOBPEMEHHO OMpPENEISTIOTCS KO-
OpIMHATHI TIOCTYIUIEHUST (DOTOHA Ha TMOBEPXHOCTh
¢doTokaroaa ¢ MoMolbio ynpanistolieit DBM. Tak-
ke co BTopoil MKII cHumaeTcs curHain Start2 mpu-
X0Jla ONTUYECKOro (hoTOHA, KOTOPHIN MepenaeTcs: Ha
010K U3MepPEHUST BPEMEHHBIX 3a[IepKeK.

5. BJIOK OITPEJEJEHVA BPEMEHHO
3AJEP2KKH OIITUYECKOI'O CUT'HAJIA
OTHOCUTEJIBHO PEHTTEHOBCKOI'O

Bbnok-cxema onpenesieHUsI BpeMEHHBIX 3aJepKeK
MpencTaBjieHa Ha puc. 5. 3aech 6 — yrpasisiomas
OBM; 7 — 610K u3MepeHust BpeMeHHOI 3aaepXKKU;
& — curHan Startl ot MJIPU, dukcupytomero ¢pakr
MOCTYTUJIEHUSI PEHTTe€HOBCKOTO (DOTOHA Ha (hOoTOKa-
ToAd, 9 — curHai Start2 oT CTapTOBOro KaHajia, (uK-
cupymolero akT MOCTYIJIeHUSI ONTUYECKOTO (pOTO-
Ha Ha (¢orokaron; // — uHdopmaiusi o BpeMeHHOit
3anepxke; 27 — BHYTPEHHUU reHepatop (reHeparop
CUHXPOUMIYJILCOB), 28§ — peHTreHOBCKasl TpyOKa.

Curnan Startl (8) or MIIPU (cm. puc. 1), dukcn-
pytoluii hakT NOCTYIJIEHUSI PEHTIT€HOBCKOTO (hOTO-
Ha Ha ¢orokaron, u curHaia Start2 (9) or MAOU,
dukcupyromuit (pakT MOCTYIJIEHUSI ONTUYECKOTO
¢oToHa Ha poToKaTOMd, ITOJAIOTCS B OJIOK 7 U3MEpe-
HUSI BpeMEHHOH 3aepXKu (CM. pHC. 5), B KOTOPOM
MMPOBOJIUTCS OIpe/ieJIeHUE BPEMEHHOTO MOJOXEHUS
paccesiHHOTO PEHTTEHOBCKOTO MMITYJIbCa U BTOPUY-
HOTO ONTUYECKOTO CMTHaja OTHOCUTEIBHO COOTBET-
CTBYIOIIIUX CMHXPOUMITYJIbCOB, HA OCHOBE KOTOPBIX
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omnpenensieTcss BpeMeHHas 3anepxkka (/1) mocTyre-
HUS ONTUYECKOTO (DOTOHA OTHOCHUTENBLHO TIPUXOJa
peHTreHoBckoro otoHa. UHdopMaLivs o BeiuurHe
BpEMEHHOM 3allep>XKU ToJaeTcsl Ha YIpaBJIsSoNIyio
DBM 6. [1pu ucroib30BaHNHU B KA4€CTBE UICTOYHUKA
PEHTTeHOBCKOTO M3JIyYeHUSI CTaHIApTHOM peHTre-
HOBCKOI TpyOKU 28 CMHXPOMMIYJIbCHl MOTYT MOAAa-
BaTbCsl HA 3TOT UICTOUYHMUK.

6. SAK/IIOYEHUE

HMcnonab3oBaHUe peHTTEHOBCKOTO U3JIyYeHUS IS
pelieHus 3a1a4 3JeMEHTHOrO, CTPYKTYPHOTO U XU-
MUYECKOTO aHaJIM30B BEIIECTBA CTAHOBUTCS BCce 6O-
Jiee aKkTyaJlbHbIM. B yacTHOCTH, 3TO KacaeTcs BOIIpO-
COB PEHTIe€HOCTPYKTYPHOTO aHaI13a C pa3pellieHueM
nmo BpeMeHU. B 3Toii cBsI3u pa3paboTKa omnuchiBae-
MOTO BBIIIE YCTPOMCTBA MO U3MEPEHUIO 3aACPXKKHU 1O
BpEMEHU BTOPUYHOIO ONTUYECKOTO U3JTYyYECHUST OT-
HOCUTEJIbHO UCXOISIIIIETO OT 00pas3iia peHTTEeHOBCKO-
ro M3Jy4YeHUs MpU ero OO0JyYeHUU CUHXPOTPOHOM
VI PEHTTEHOBCKOM TPyOKOIi TpeacTaBiisieTcs 3J710-
0OIHEBHOM M BaXXHOM. PellleHNI0 yKa3aHHBIX BbIIIIE
3a7a4 BO MHOTOM CIIOCOOCTBYET UCITOIb30BaHUE BHICO-
KOUYBCTBUTEIBHBIX MOHO(OTOHHBIX TATYNKOB PEHTTE-
HOBCKOTI'O M OIITUYECKOro (yIbTpaduoIeTOBOIo) U3JIy-
yeHuii. M3MepeHre BpeMeHHOM 3adepXKU TMPOBO-
JUTCS ¢ ToYHOCThIO He xyxe 10 Hc. Kpome Toro,
YCTPOMCTBO AaeT BO3MOXHOCTb OMpPeAessiTh KOOPAU-
HaTbl (POTOHOB, UCXOMSIIMX OT oOpa3lia, YTO HECO-
MHEHHO BaXKHO TP CTPYKTYPHOM aHaIN3€e UCCIey-
€MOTO BellleCTBa. DTO MO3BOJISIET YTBEPXKIaTh, UTO
OMUCaHHOE YCTPOMUCTBO MOXET CTaTh 3 (hEeKTUBHBIM
NMHCTPYMEHTOM BO MHOI'MX HAaYYHBIX U NMPUKIAIHBIX
o0JlacTsSIX, TakKMX KakK Kpuctauiorpacdus, XUMUS,
Ouosorusi, MeAulIMHa, peHTreHorpadusi MeTaaIoB U
CIJIaBOB U AP.

PaGora BbINOJIHEHA MPU MOAAEPXKKE TI'PAHTOM
MuHuUCTEepCcTBa BhICIIEro oOpa3oBaHus U Hayku P®D
Ne 075-15-2021-1362 u 4YacTUYHO MOIAEPKAHA
CpeIcTBaMU U3 TOCOIOMXKeTa Mo roc3agaHuio (Tema
Noe AAAA-A20-120011690135-5).
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