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ABTOHOMHAA CNEKTPOMETPUYECKASA AMMNAPATYPA
NIUTONOIG-NNOTHOCTHOIO rAMMA-TAMMA-KAPOTAXKA

M3roxeHbl OCHOBHblE TeXHUYeCKMe XapaKTEePUCTVKK aBTOHOMHOW annaparypsi
TNATONOrO-NIOTHOCTHOTO ramma-ramma-kapotaxa AlMPK-3ITKJIM-108, npuBeneHbl
OCHOBHble AaHHble Npubopa, NpeacTaBneHbl pesynbTaThl CKBaXKUHHbBIX UCTLITAHWUIA.

KntoueBoie cnoBa: aBmoHomHAs annapamypa, AUmMoa020-n10MHOCMHOU 2aMMa-2aM-
MA-Kapomaic, 20pU30HMASbHLIE U HAKAOHHBIE CKBAXCUHBI.

B OOO “He¢rerasreopnsuka” B teuenne 2010-2013 rr. ObL1a BbI-
IIOJIHEHA pa3paboTKa aBTOHOMHOM aImapaTypsl JIMTOJIOTO-IIIOTHOCTHO-
ro ramMma-ramMmma-kKaporaxa. IlepBerii BapuaHT anmaparypsl ¢ mmu@pomM
ATIPK-3T'TKJIII-102 OBl BBINOJIHEH B HEMPUXXUMHOM HCIIOIHEHUHU.
OpuenTanus npudopa B CKBaXXHHE OCYIIECTBIAIACE 3a CUET CMEIIEHHOTO
LEHTPA TSKECTH 30HI0BOM YCTAaHOBKH M HAJHYHSI IIAPOBBIX COCTUHECHUN
¢ 000X KOHIIOB CKBOXHHHOTO CHapsiia. JJist yiydIeHus: XapaKTEpUCTUK
OpHEHTAllNH IIpHOopa B CKBAXKHHE JUAMETP NIAPOBBIX COCAMHEHUMN OBLI
HECKOJIBKO OOINBIIE qUaMeTpa CKBAXHMHHOTO IPUO0opa, 94T0 00ECIIEYnBAIIO
Gosee cBoOOOHOE BpaleHHe MPUOOpa BOKPYr cBoeil ocu. ITome3HocTh
JAaHHOM KOHCTPYKIIUH ObLTa paHee onpoOOBaHa U TOATBEPKICHA IIPH KC-
neitTanusax annaparypsl AITIPK-6I'TKII-108 [1]. CkBaxkuHHBI#H ipubop ObLT
OCHa1IeH 30H10Boi ycranoBkou 31T KJIII: maibiit 1 606110 308161 OLUIH
BBITIONIHEHEI B UHTETPAJIbHOM UCIIONHEHNH, CPEIHUH 30HT — CIIEKTPOMET-
pudeckuii. Kpome Toro, 30H710Bast ycTaHOBKa alaparyphl cojepikaa JiBa
aKyCTHMYECKMX JaTuuka JUIs OLIEHKH TOJIIUHBI 3a30pa MeXIAy MpUbopom
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¥ CTEHKOW CKBa)XKHHBI. ATIaparypa Obljla paccuuTaHa Ha HUCCIENOBAHUA
B CHJIBHOHAKIOHHEIX (Oojyee 30—35°) u B TOPU3OHTANBHBIX CKBAXXKHHAX
nuameTpom Gomee 120 mm.

TlepBric 3amMepbl TaHHON anmmapaTypoy OBIIN BHIIIOIHEHBI B CKBAXKMHAX
S-00pa3Hoii KOHCTPYKIINH C 3CHUTHBIM YITIOM MeHee 25°. 3aMephl BRIIION-
HsUTHCH B cBsizke ¢ apyrumu npubopamu (HK, UK, BK, AK-npodunemep
U Ap.), IPpU 3TOM HPUOOP JUTOIOTO-IIOTHOCTHOTO KapoTa)ka pacmoia-
rajics B BEpXHEH YacTH CBA3KH B OKPYXEHUHU NPUOOPOB ¢ LEHTPATOpPaMU
(otkmonuTeNAME). HecMOTpsl Ha TpaBHIBHYIO OpHUEHTAIMIO npubdopa B
CKBa)XHMHE, BO BCEX BEIMTOJIHCHHBIX 3aMEpPax PacCTOSHUE MEXIY 30HJIOM
Y CTEHKOM CKBXKHHBI (110 MaHHBIM aKyCTHYECKUX NAaTYHUKOB) OBLIO HE
menee 10 mm, u3MeHsAsaCh B auamnaszoHe 15-25 mm. D10 00bsACHIETCSA
GOJBIIION MacCoM anmnaparyphbl, pacroiarasieiics Hrwke npudopa ATIPK-
3I'TKJITI-102, xoTopas mpy MajblX yIlaxX HaKJIOHA CKBaXKHUHBI CO3AAET
0oJBIIIOE OCEBOE yCHIWE IPHU MoAbeMe MHCTpyMeHTa. Ilpu Hammunu B
COCTaBe CBA3KH MPUOOPOB C OTKIOHUTEISIMU YKAa3aHHOE OCEBOE yCHUIINE
MPUBOJNAT K OTPBHIBY OT CTCHKH CKB)KHHBI IPUOOpPOB MEHBIIETO (110
CpPaBHEHUIO C OTKJIOHHUTEISIMHU) quaMeTpa. IIpumep oIeHKH paccTOSHUA
MEX]Y 30HIOM U CTEHKOH CKBa)KMHBI 110 JaHHBIM aKyCTHYECKHUX JaTYUKOB
B OJHOW W3 CKBRXWH HOMHHAJIBHBIM JUaMeTpoM 216 mm ¢ yCTaHOBIIEH-
HBIMH Ha psife IPUOOPOB OTKIOHUTEIIMHU nuaMmeTpoM 190 mm npuseneH
ua puc. 1. Kak cnenyer u3 3anucu Ha puc. 1, pacCTosHHE MeXIy padoder
noBepxHOCTHIO 30H42a 3T T'KJII 11 cTeHKol CKBa)XUHBI HUTAE HE IPEBBICUIIO
45 yMm — MaKCUMAJIbLHOIO B YKa3aHHBIX YCIOBHSX MPOBEICHUS KapoTaxa.

SIcHO, 4TO mpH TOJNIIMHAX MPOMEXYTOUHOU cpensl 6omee 10 mm Ha
pPe3yNIBTaThl U3MEPEHUS IIOTHOCTU U OCOOCHHO MHIAEKCA (DOTOIIEKTPH-
YECKOro MOTVIONICHUS YK€ 3aMETHOE BIMSHME OKa3bIBAIOT IIOTHOCTH U
COCTaB MPOMBIBOYHOM >kuakocTtH. PaccunteiBarh, uto nmpubop AIIPK-
3I'TKJITI-102 6yayT ycTaHaBIWBATh B HIDKHEH JacTH CBA3KH JUOO IH-
carb OTHIENbHBIM CITyCKOM, TakKe ObUIO Hemb3sl. IloaTtomy cremyromum
BapHaHTOM KCIIOJIHEHUS aBTOHOMHOM ammapaTypbl JIUTOIOTO-IIJIOTHOC-
THOTO raMMa-raMMa-KapoTaxka Oblia BeIOpaHa MPIKUMHAs MoAu(UKa-
must — ATTPK-3T'TKJITT-108. Mcionp30BaTh HEYNPABISIEMOE IPUKUMHOE
YCTPORCTBO B aBTOHOMHOM IZIOTHOCTHOH ammaparype OBLIo MpeIoKeHo
A. T. TuxoHOBBIM. YCTpO#CTBO OBIIO OompoOoBaHO Ha mpubopax AITPK-
6I'TKII-102 B Tpecte “CyprytHedTereodusnka’” 1 OKOHYATEIbHO peatu-
30BaHO B aBTOHOMHO anmaparype ILIOTHOCTHOTO FraMMa-raMMa-KapoTaxa
2I'TKII-A-108 B OO0 “Hedrerasreodnsuka” (P. T. XamarausoB u np.).
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Puc. 1. TNpumep oueHkn paccTosHWUI MeXAy 30HAOM U CTEHKON CKBaXMWHbI Mo
OaHHbIM aKycTuyeckux gatyukoB. Annapatypa AIMNPK-3IMKIM-102
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AHaoTH4YHas KOHCTPYKIIHS IPHKUMHOTO YCTPOMCTBA MCIIONb30BaHa
u B nipubope AIIPK-3I'TKIIII-108, koTOpBIA TakKe, Kak W amnmaparypa
ATIPK-3TTKIJIII-102, ocHamien 30u00B0# yctanoBkoit 3I'TKJIIIT: manbli
¥ GOABIION 30HABI B MHTETPAThHOM UCTIOIHEHUHN, CPEAHUMN 30H/1 — CIIEKT-
poMmeTpuueckuit, 512-kaHanpHbIN. CpeHUN 30H COIEPKUT BCTPOCHHBIN
ramma-uctounuk Cs-137 akruBHOCTBIO MeHee 5 kbx. KpoMme Toro, 30H10Bas
yCTaHOBKA anmaparypbl COOSP)KUT OUH aKyCTHYECKHUHN JaTUYUK JJIsI OLICHKU
TOJIUHBI IPOMEKYTOIHOH Cpeabl MEKAY IPUOOPOM U CTEHKON CKBAXKHU-
HBL. JI0CTaTOYHOCTH OJHOTO aKyCTHYECKOTO AaT4MKa I0oKa3ana NpobHas
SKCIIIyaTalus IpEAbIAYyIei Bepcun anmaparypsl (puc. 1). Texaudueckue
xapaktepuctuku armaparypbl ATTPK-3I'TKIII-108 npusenens! B Tabnumite.

Ha puc. 2 npusenens ocuoBHble 3aBucuMoctu ATTPK-3TTKIIII-108
IUIS INIOTHOCTHOTO M (POTO3JIEKTPUUECKOIO KaHAIOB.
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Puc. 2. OcHoBHble 3aBucumocTy annapatypbl AMPK-3IMTKIM-108:

a — OCHOBHas 3aBUCUMOCTb MMOTHOCTHOIO KaHara annapatypbl ans Pe = 2,66; 6 — ocHoBHas
3aBUCMMOCTb JIUTONOMMYECKOro KaHana annaparypbl Ans p,,, = 2,59 a/em®
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Tabnuya
OcHoBHble TeXHUYECKUEe xXapakTepuctuku npubopa AMPK-3ITKJM-108

TexHnyeckmMe AaHHble U OCHOBHbIE napamMeTpbl 3HaueHne napametpa

[nana3soH namepeHnsi 06GbEMHOI NIOTHOCTU FOPHbIX Ot 1,7 po 3,0
nopog, a/cm®

3

[onyckaemasi OCHOBHasi OTHOCUTENbHas NorpelHocTs | +1,5 B ananasone 1,7-2,0 a/cm
namepeHust nnotHoctu, % +1,2 B gnanasoue 2,0-3,0 a/cm®
[nanasoH nsamepeHus nHaekca hoTOINEKTPUIECKOro 011,500 6,0
nornowenusi, 6apH/anekmpoH

[lonyckaemasi OCHOBHasi NOrPeLLIHOCTb M3MEPEeHUst +0,2 B guanasoHe < 2,5
MHAEeKca POTOANEKTPUYECKOTO MOrMOLLEHUS, +0,25 B onanasoHe 2,5-5
6apH/3nekmpoH +0,3 B gnanasonHe > 5,0
BepTukansHoe paspeluenve, cm 40

OnuHa, mm 2880
MakcumanbeHbii guameTp, Mm 108

Macca, ke, He Gonee 130

MutaHne npubopa oT 6roka akKyMynsiTOPHOro:

HanpshkeHne nutaHus, B 12
HOMMWHarnbHas eMKoCTb, Ah 7

[uranasoH TemnepaTypbl OKpyxatolen cpeapbl paboumx Ot -5 po +120

YCINOBUIN NPUMEHEHUS 3a UCKMIOYeHUeM Brioka nuTaHus
akkymynsitopHoro, °C

BepxHee 3HaveHue rmapocTaTMueckoro fasneHus 80
pabouunx ycnosui npumeHeHus, Mfa

[unameTp nccnepgyembix CKBaXkuUHbI, MM OT1 120 po 300
MonoxeHue B CkBaXKuHe Mpwxat k cTeHke
[apaHTUpoBaHHOE Bpemsi HernpepbiBHOW paboThl 10

B peXvme UsMepeHun, 4

Amnmnaparypa AITPK-3TTKJIII-108 oGecrieueHa Takxe HeOOXOIHMMBI-
MH HaJIETKaMU ¥ aJIrOPUTMaMHU ydeTa BIMSHUS IUIOTHOCTH Ha OLEHKY
UHJIEKCa (POTOIIEKTPUIECKOTO MOMIONUICHHUS, ¥ HA000POT, HHIEKCA (HOTO-
QNEKTPUYECKOrO IIOMIONIEHUS HA OIEHKY INIOTHOCTH MOpoabl. Hanuuune
aKyCTHYECCKOTO JIaTYHKA II03BOJIAET KOHTPOJIUPOBATH KAY€CTBO MPYKATHS
30HJA K CTEHKE CKBAXXHHBI, & TAKXKE YYHUTHIBATH BIHUSHUE TIPOMENKYTOY-
HOM cpefsl (IpU €€ HaJIMYUH) B pacdeTe TUIOTHOCTHU MOPOALI U MHJEKCA
(OTO3IEKTPHYECKOTO TTOTIIOMEHMS.
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Hactpolika sHEpPreTH4eCcKOM HIKaabl CIEKTPOMETPUYECKOrO KaHaja
almaparypsl IpU €¢ BKIIOUCHHUH, a TaKKe yAep>KaHue dHEPreTHUecKOoi
IIKAJIBI B MPOIIECCE KapoTa)a, BBIMOJHIETCS M0 MUKy 662 k3B pemnep-
Horo uctounuka Cs-137, BCTpOEHHOrO B CHUHTHLISIHMOHHBIN KPUCTAILIT
Nal(T1). 17st BEITIOTHEHUST HACTPOWKY YHEPTeTHYECKOM IIKAITBI allmapaTypsl
ATIPK-3I'TKJITI-108 B mamaTs npubopa 3anuchiBaeTcs KaluOpoBOYHAS
3aBUCUMOCTh 3HAYEHUS BBICOKOTO HanpspbkeHus Ha DY oT Temieparypbl
JIIeTEeKTOpa, 00eCcTeunBaroIlas NOCTOSHCTBO TTOJOXKEHHUS KA 662 k3B
Ha DHEPTreTUYECKON IIKaje CIEKTPOMETpPa B COOTBETCTBUH C IOJIOXKE-
HUEM JAHHOTO MHUKa B KAJIMOPOBOYHOM CIIEKTPE, TAK)KE 3allMCaHHOTO B
maMsATh NTpudopa IPU BHIMOJIHEHUH 0a30BOM KaluOpOBKH ammaparyphl.
IIpu BKITIOYEHUH anmapaTypsl IpeaBAPUTEILHO BEIIIOMHIETCS U3MEPEHUE
TeMIepaTypbl IETEKTOpa U JUIIb 3aT€M, B COOTBETCTBUM C U3MEPEHHOMH
TeMIepaTypoil u KaTuOpPOBOYHO 3aBUCHUMOCTHIO, BEICTABIIIETCSI BRICOKOE
Hanpsikenne Ha POV, B nanpHelinemM npubdop, aBTOMaTHYECKH OTCIICXKHU-
Basi U3BMEHECHUE TOJIOXKCHUS PENepHOoro nmuka 662 x3B B anmapaTypHOM
CIIEKTpE, BBIIOIHSECT CTAOMIM3AIMIO YPHEPTETUUECKOM MIKAIBI, H3MCHSIS
BBICOKOE HamnpspkeHue Ha MDY, AnropuTM crabuinn3anuu odecreyrnBaeT
yaep>KaHHe SHEPreTHUUeCcKOil IMIKaIbl CIEKTpOMETpa Mo JUHUH 662 k5B
C TOTPENIHOCThI0 He Ooisiee 15 k9B mpu 4acToTe KOPPEKTUPOBKH OJHH
pa3 B 30 c.

Ha puc. 3 u 4 mpuBeneHsl NpUMEpPHI PE3YIIBTaTOB KapoTaka arnaparypoi
ATTPK-3I'TKJITI-108 1 TeXHUYECKOTO KOHTPOJISI KauecTBa U3MEPEHHH I10
pe3yapTaTaM IOBTOpPHOTO 3aMmepa. Ha puc. 5 mpuBeneH mpumep 3anmucu
anmnapatypoit AITPK-3I'TKJIII-108 ¢ o1ieHKOi TOUHOCTH yAepKaHUs SHEP-
TeTUYECKON MIKaJIBl CIEKTPOMETpa B Ipoliecce kapoTaxa. [lorpemrHocTs
YAEpKAHUS SHEPTeTUUECKON MIKalbl He MpeBblaeT 12 k2B 1mo JTuHUU
662 k9B, 4yTO 0OecrneunBaeT B JajJbHEHIIIEM MTPUBSI3KY K SJHEPreTHYECKON
mKaje KaauOpOBOYHOTO CIIEKTpa C MOTPEIIHOCTHIO He Oonee 1 xoB B
JINTOJIOTUYECKOM OKHE.

KanubpoBka mIOTHOCTHOTO KaHAala almaparypsl BBIIIOIHSIETCS IIO
OIHOTOUYEYHOH cxeMe, (POTOPNEKTPUUECKOro KaHaaa — 0 JBYXTOUEUHOH
cxeme. 1T KOHTPOJIS KaTUOPOBKH aIlapaTypsl, a Tak)Ke YTOUHEHHS ee
KaJauOpPOBOYHBIX MMapaMETPOB, NOMOJHUTEIHFHO HCIIONB3YIOTCS IBE Ka-
TMOPOBOYHBIE TOYKH.

IMpu6op AITPK-3T'TKJIII-108 ocHameH KOMIUIEKTOM CTaHIapTHOTO
(st OO0 “Hegrerasreodusuka’™) Haz3eMHOT0 000pyZOBaHUSI, KOTOPOE
obecreqnBaeT CBsI3b MPUOOPa C KOMIBIOTEPOM, 3aPSAKY aKKyMYISITOPHBIX
Garapeif 1 uTaHUe MPUOOpPa OT BHEIIHETO HCTOYHUKA HaIlpsDkeHueM +12 B.



134 UHpopmayUuOHHbIe CO0bLEHUS

MnoTHocTb Pe I'ny6uHa, m [laHHble kapoTaxa [aHHble KapoTaxa
3ITKNN, r/em3 I'1n. kopka no AK, mm 3ITKNN-M3, umn/mus | 3TTKIN (nuton.), mvn/muH
19 310 50(0 1000 000{0 100 000!
WHpexc ootonornowenua | n. kopka no MK, mm 3ITKNN-B3, umn/mur— |3TTKIM (MOTH.), umn/muk
1 FK. MkP/y 710 500 20 000{0 100 000
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Puc. 3. MNpumep 3anucu kapotaxa annapatypoit AMPK-3ITKIM-108. CkopocTb
Kapotaxa = 200 m/4y
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MnotHocTb Pe I ny6uHa, m MorpewHocTb (MNOTHOCTb) MorpewHocTb (Pe)
3ITKAN, r/em® Cnyyaiitan (), r/om® Cnyvaiivan (-)
3 -0,25 0,25-0,5 05
3ITKMN (nostop), r/em® Cnyyaiiian (+), r/em® Chyyaiinan (+)
3 -0,25 502505 0,5
Hpekc dhotonornolieHna CucTemartiyeckan, r/cm Cuctemarinyeckan
1 7 -0,25 0,25/-0,5 05
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Puc. 4. MNpumep BbiBoAa pe3ynbTaToB OLEHKM TEXHUYECKOro KavecTBa KapoTaxa
no nosTopHoMYy 3amepy. Annapatypa AINPK-3ITKIM-108
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K ny6uHa, m MnotHocTs Pe MorpewHocTb Wkanbl
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Puc. 5. MNpumep sanucu annapatypoit AMPK-3ITKJM-108 ¢ oueHKon TOYHOCTU
yaoepxaHus 3HepreTM4ecKon LKarbl CrekTpomMeTpa B npoLecce kapoTaxa

[IporpammuEIi KOMIIEKC, paboTaronUil B ONEPAlHOHHON Cpele
Microsoft Windows, o6ecrieunBaeTt TeCTUpOBaHHE U HACTPOUKY pubopa,
6a30Byr0 kKaaMOPOBKY ammapaTypbl, IOATOTOBKY MPUOOpPa K KapoTaxy,
CUMTHIBAHUE MOIYYEHHOHN NHGOpMaNHH, IPUBA3KY MOMYUYEHHBIX TaHHLIX
K IIyOMHE M MEPBUYHYIO0 0OpabOTKY MaHHBIX KapOTaka C MOJIYYEHHEM
IJIOTHOCTH ¥ HHJIEKCA (DOTOIIEKTPHUIECKOTO HOMTIOICHSI IIOPOIEL, a TAKKE
pacCTOsIHUS OT IMOBEPXHOCTHU 30HIA 10 CTEHKH CKBaYKHMHBL.
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