®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI)KETHOE
YUYPEXJIEHUE HAYKHA
HHCTUTYT AHAJIMTHYECKOI'O IPUBOPOCTPOEHUS
POCCHUMCKOM AKAJJEMHAU HAYK

Ky3bmun /lennc Hukosaesuu

MACC-CIIEKTPOMETP C IIOCTOAHHBIM MATHUTOM JJIA
KOHTPOJISA XUMHUYECKOI'O COCTABA TEXHOJIOI'HMYECKHX
I'A30B B ACYTII CYBJIMMATHOTI'O ITPONU3BOACTBA
I'EKCA®TOPHUIA YPAHA.

Cneuyuvan@lebOd—Mpmnbé6opbl MU MeTOLbl 3KCNepwuh

JUCCEPTALINA
Ha COMCKaHWE YUYEHOW cTenewd
KaHaAunmpgaTtTa TEeXHMWYEeCKMUX Hayk

Hay4YHbBN PpyKOBEC
OOKTIOPUHMBMTEMATNYECKNX Ha)
Franne vnpuna Hwu

CAHKT-IETEPBYPI
2015






OI'VIABJIEHHUE
B B €@ [ H. U e 6
FfrnasBaO@3o0p Typgw pa0 pas3-paéoOTEE@VM®&RAC CB,
OPMEHTUWPOBAHHBIX Ha peweHune 3.a.pga4.1@30T

1.1 O6nacTun NP U MCENHESKHTUPAO MeaTCCM 4 € CK O T 0. U1 3

....................................................................................................... 12

1.2 MpunbébopHada peanuns3 aHcHIge KUT3POOTMOENT HOOUIY0e CIKE
....................................................................................................... 14

1.3 NNOCTAaHOBK.A...3.8. 0.8 8 M 27

FfrnaBaO@HOBHbLE QU3 N YENCTKMMYEE CUK MIED HIHPOU H L, U N
MaeaeKTpoMeTpa A4 adHanus.a..nern.KunX9 ma
21 O6wWmnme nNpPpuHLMNDINObBA HBabIMOKO3pPaaT OMpaaC CM MM €T ® Y H
cnekTpomMeTpa ANnN4d MUW3O0TOMHOLI.O0...a.Ha.n2@ 3 a
22 TpeboBaHMA K -conae3koTBpooMwe TMpAYC C4 1  a H a f
OnmnmcaHnme U aHanuns3 napBbBeGpoB NpPpoTOTMWN
cneyuvaBaBsHEPDON®RTPOMETp.a..«.Cno.np.e32.
23 Pas3paboT-eBATMNODEE OO N -acHXaeNnwbs amraocpca -6 a 3
cCnekKTpomMeTpaxXxgaNmMa4Yr8@ODODHA@GHAaMN3.a.35er K
231 AHaAaNM3 OCHOBHbBX NnNapamMeTpoB T aso
TEXHONOrMYyeckKkmnMm npouecc noayd.eH3IMa T
232 CpaBHUTenNnbHOUW mamamid3 T opoB
MaeE€aeKTpoMeTpa «CMOmMIpmpor 8 .c\.T4d
233 AHanNnus3 CBO-UUBTBY @&OKE@ D -acHXaeNwWb8 am aocpca
Ma €Al € KT P O.ME.T. B ueiiiiiireiiieieenenennenneineinnenneeneennennen A1
fnaBaBbiB.op MU ONTUMUMBBAUWULECKOMNHOUNUCTEMbBI |

MOHOB-CM@EBG P O.MEB.T. P Bneninireriiieieineieieieeneenerensennennesaens 51



4

31 Pop My N uMpOBXKMNAT MUYOEHCHKOO M 3 agauyunm pacuer
R T o T = PP 52
32 ObecneyeHMe MUHUMANbLHOW OAUCKPUMMUHSE
bopMUMpyeMOM MLCT.OMHMK.QM. ieeeiiieeenannnnn. 54
33 Obwas nocTtawmoBkGOoOpaga onTumMumsaumnu
o T I o T = PRSPPI 57
34 MogenupoBa-amenVMMeBKHON CUCTEeMb #NCTOV
3 5 0 Lt ———— 58
nasallplm HyuuMNbl KOHCTpPYyMUpPpOBaAaHMA-cNneuman
nekKTpomMeTpa ANnN4a aHanuks.a..jaer.K.uX..mM8acc.
41 VNC T OUHMK... MO H. 0B ettt e eea e e e 70
42 MacAkHaB aTOp U-THRaAaKHYLYIMPAa Had Cc.u.c.18@ ma
43 0eTeKTOPbl. MO H.0.B e eee e 92
naBadkcnepunMeHTas b HOEe N O [ THBOECPTHI epHanCeY €
XeM U KOHCTpekOpo rifahgac MT.U. ................ 100
51 KoppeKTupo®sBKEAN UNOHKHDA CcCXeMb nNpubopa
peanbHOrNoO Marl HWHHROIIMG.amm/pMa...Ma.c.c.....102
52 WNcnblTaHuAa M pgopaboT.K.a..u.CcT.04dHMEKIA wnc
521 OPpdPeKk TMBHOCTbL MCNONb30OBAaAaHWA WUOH
MY UK Qo K 111
522 OnpepeneHne pecypca paboThb MCTO
MOHM3AUMUWOHHOW KaMepsbl PO AYyETamouB paie
nepunoagmnMYHOCTMHN €er o0 HeonlxoduMmbeX...012ncT
523 NMpoBepKka ONTUMaBanNBbEHEETHKOUOBHUOTEM
MOHOB U ee K.OP.PpeKT.MpP.O.B.K.a ... 114
53 NcnblTaHUAa M pgopaboTkK.a..npueMHNKIGB ¥
531 NcnbiTaHMAa U KOoOppekKTUupPpOBKa nlpmem

532 NcnbiTaHMAa U KoppekTupoBKa .ngmem



5

533 CpaBHeHMUEe OCHOBHbBXNa@KpP@AMETPPB, M

onpepagende mMblX erao TeXxXHMNYecKMUM 3apgaHMU

NONYYeHHbBMU NHa.paMeT.pPaAMWU. . iienaenn. 122
3aKNKHYUY € HIYAGBL.M.....B.BLB. Dot e e 126
TP U MO KB H.M ... e 129

D I S ST o = T UV o - DR 131



BBenenue

AKTyanbBoeaBaeTO0OdAUWLlee CREPEOWIE TRACECKUNR

KOHTpPpO/IA cocTaBa BewecTtBa npuoobpen o

mccnepoBaHMsNA X, T ack " B O MHOT U X OTf¥
NMpuMuuYmMHOI 3TOMY, Hapsaay Cc NMOCTOSHHO
npoms3BOACTBaA A, BO3 pamim a iy may etcpresbyo B A B
COOTBETCTBEHHO, K KOHTPOANI 3TOroO

AHANUTUYECKNUX BO3IMOXHOCT-€ieK TP e TN IKY
MeToay aHanumsa, CONPOBOXAAEeMbd MUHTEH
cnekTpomMeTpuueckadécecnarKkmgp@aieyr [PHl.Yy e c K n e

MW KOHTPONS KauyecTBa WUWPOKO UCNONb3ye:-
nMWeBOW MU MHOTFTWUX APYrux oTpacnax np
yBepeHHOCTb 3assBUTb, UYTO B aTOMHOIW

CneKeppMmsa ABANAeTCHA KNWYEeBbM 3/1eMEeHTON
KomMmnnekxc TEXHONOTMU;TOMMEBB Y IEMbI A W K M
npoyecc nepepaboTKN YypaHOBOIN e AKPT @[
ypabFRc nocnepgpywwumm UM3IOTOMNHBM o06O0T auweH
BbIC OK OYMCTbIX M3 Aaao®oaeiB K JyKpuaaHear. B cebs
NnonNyuyeHNSd OKMCnNnoB 7 coneim ypaHa p
bopMMmpoBaHME U3 HUX T e nJldBEARINMPEBN MO UVEXP €3
TB3/1os., oTpaboTaBLWwnx C B O CpoK B
OguwecCcTBI/19€TCCnde K TMpaOCMCE T p MUY e C K N M30TON:
TEXHONOTNI MYeECKMUX npoueccos NOoONy4yYyeHUA
KOHEUYHbBIX nNpPOAYKTOB, B ras3oBOW ©n TBeE,|
KOHTPpPONA cnyxart cneuwnanmn 3 KUCPNOEBKATHEIHIOLMEE T
oTBeYawWwne KoOMNekKcy TpeboBaHMUNW no 23

BoCnponm3IBoagMMOCTWNM pe3ynbTatToOoB mn3mMepeH



v

B apa@maunBHOM ( AWTuldQ/omed n m n 3 C a MblX
KOHTPO/TUPYEMBbIX n OAHOBpPEMEHHDO 4yy BC

MnNnyeckKkor o C ovMceTcaeBiia r41aB3/s104ABELIXC AC 3 T a I no

=

aHa (cybnumaTtHOE nponmsBOACTBO) . Yy

O < X

CTOAHHOT O KOHTpPOANA BCero KOoOMMNDMANeKC Ca

® O T

—

XHONOT MYEeCKOM npouyecce, n 3TO

aAaBTOMATNYRZKMMIOLWM K d MICYefBlg oaomo o T BEeTC T
MHooOopMayunem O cocTasBe rasoBoln cmmMecwu
oT6bopa UNpPpOMEWNRACaAaPTOpPVEAM HE T BM.HbM M

KOTOPpGBLWR MOXeT obecneynTtob HeobXO0p4WMble

CocCTras30BbIX CMeceWw @GTopupoBaHUSE, T ak
MaeE€aeKTpoMeTpunuieacen @K Mga 0aET p , ynpasns
ACYTI, 0O TXeH OGbITb OAHOBpPEMEHHDO MH

KOHTpPponAa ( Ny 4wacCeTVMH Urkaasve MT € X H @J) O TCu uTepcekboy
BLICOKOMW TOYHOCT®DbIO, 9KCcCnpeccH:uwmlne T .ve.
BbICOKOHAQAEXHBbIM, NMOCKONbKY npouyecc bl

nogAoepXuMBaThbCA B PeXWNMRBT OpP YH3HHOE Wwa eyrn p
npunoébop, ABNAACDH -X M eI H @@ @ M, OMaKE ¢ o]
TpeboBaHMAMMNU K TOYHOCTMN 7 AVNHaAaMNUYe-C
ycTynawwnm TpebBoBaHMAM K npAOdOpPYyC /me1sH
BpeMeHN cybnummMaTHOE -TOWMOIWMBB®L OT BUOM K A1 @€
Mae€aeKTpoMeTpamMmip a «pCauntoumTpabH»H, bl M U e we B
paccynmTaHHBMN Ha ynpaBneHUe :dA, dine £0c 0 v
OpaHakK o, B cBA3MN C ycoBepuweHC URooBra H V
CONMYTCTBY WU X NMrexX3T@o,MemPcxCnompb» nep
TpeboBatbnaBd EBApaus raGomp@aMe HHOT 0O BbICO
n BbilCOKOaAaBTOMaAaTNENpPpEBEABNMETPaA MaccyBe/nyv
aHanNnUWTUWYEeCKNWX KaHanoB U NOBbLWEHHONW TO
akKkTyanbHOM 3ajangim3aWAC ARAXTINK MK BaKD R

noceduWweHb Npeuyunms3 noHHSbBM M3IMEPEHIBANMDPDOIDB®E
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Heb6GonNbwoim MOAMPUEK auUNei MOXeT O bITt
MepeHUMmR npwu peweHUM Hay4HbX, 3K 0
3paboTKa TakKoro YHWUBep@Ed/Ob HEILMN TMHP VO

yr aHaAdTnTnMmyecekKmX 3afgadd ner KnmxX MacCC,

Llenb ppéGdapaboTka aHanNnuMTUYEeCKOWU cHuc
MMUUYeCcCKOoOOMeKmMAoOMeTpa@neKkKtTpomgpaapmuecKkmu
rmcrTpayuumnm ner BMPOMBAGHOTI ONE@AUMA DI WE H
ynpaBneHuMa TeXHONOlNIMUWYECKUM NPOU3BO/[L
NAMWBHOM UWKNE.

Pewaembe 3agayn pas3paboTKWU:

- Pas3paboTKka HOBOTIO Marl HWHTaHION3oa T O §
CTOAHHbBM MaAarHUTOM,Y NMO3MBDE Y U3IE O D H bl N
ynnoel ner KwuMWx Macc, NPOBOAUNTGHb npewul
oOoAyYKERCa@ropmpga ypaHa no CywmMMe BCeX
- PaspaboTka MCTOUYHMUK a MOHOB C
nNnapgatwuwer o MUHWUMAINbHBMMU OAWCKEZMNMYBA
eEeHbWeHMWA NOrpewHoOCTMU, BO3HMWUK AWLeE I
CC B AMana3oOHEeE UX U3ZMEHEeHWHA He MeHe
- PaspaboTKka MHOTITOKONNEKTOPHOT O
nnekTtTopamMu B BuUuAge uUumnmHpaposB dapaapge
3BO/TGA OmM@ M CTUPOBKE nNpubopa ycTaHC
KycoB ;Mar HuUrT a

- PaspaboTKka BCNOMOT aCrreglk THDbIXM ecTupcar
eumMmanmsauyumm B cybnmmaTHOM Npoun3Bo
ekKTpomMeTpa A[ANA pa3MewWeHWUsS BI HEB epsd
cTeMb noagroToBKW npob6 wn T. 4.

- Pa3paboTKa KOHCTPYKTMUBHDBIX pelWeHUu
MEHY MCTOYHUK@ALE& O30 BC MPHNAd BKaToga UO

TOM-BBNYEYCROBUNAX pa6OTbI Cc arppeccwumBHUbBM
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[MonoxXxeHwunsa, BbIHDEg MMble Ha 3aluwmn

- HoBoe - HMWWDECKOE peEwleKITe 0 MMea PG
oHTpPpONA XUMUYEeCKOT OO cocTasBa TEXHO
yb6bnummaTtHOT O npomssBoagCTBaA rekcadrto
pPOCTPpPaHCOTTBAREH/HEOHM U TAXeAWROTN @oyayak T /ac€
€EXHONOr maeoRB N X Npeumn3mnNoHHOWMN eXeBPLAXT |
OMNOHEHT T a30BOMNO@aMEITC MY EBH U C JIBObBCUOSKXM X
apamMeTpoB nNpun aHanuse nNerkKmx wmacc

- KOHCTPYKTHUBHOE MCNONHEeHMNeE McTOM
apom C MUHUMANbHBMMU OACEPANE@EABANRAS

ocyuwecTtT

CTOUYUHMWM

becnewy

yCcnoBWuS

ypaHa.

- Ho
e3epBH
CTOUYHMU

Hayuynas
omMnnecxk
neuunan
OHTpPpON
yonumma

- B N
OH-@DTMU
pocTpa

peuyunswu

BNATbL €ro pas3bopKky nNpu MUHUMAT
K a

HCTPYKTUBHOE UCMAHABHAHTME €eE6RAYY
mBawuWwei TOYHOCTbL C 6-OPE&WKT PBOANKEYTY

X MUHVUSMNBNSHOIP®AFRARTAMBH pacine

BbiIW NPUHULUMUN OpPraHumszauyumm «r opsa:
bl X MCTOYHWNUK OB MOHOB, COCTOS WV
Ka MOHOB C Nocnegywwum ero xpa
HOBH3HA paboThl 3 a K /THOYaeTC4a B TOM, Yy
CHO pewewHa 3ajavyanpe@aBspadlon
N3INPOEAMEHKTIPACM MMBIEEBEbLIWE HHOWN &AZ € )
A XUMMMYEeCKOT O cocTaBa TEeXHO

THOTo RKpawiBEPA@EBBIPRAEaA.

epBble 6blNo npeanoxXeHO, oObhOEH
yeckoe petagrkKea po Mearpa , coc
H coTTBOeeHTHBOEMA B Y—KUF@A0 TT e X HONOT MY ecCcKun

OHHOW NNed @@ ERAPAEM
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- BNepBble NEXAFOPHBIX CUCTEeMb pacrmoin-l
OT BXOAHOI MTTWMY AOKHMHID C X € Mbl.

- BMNepBsBbLE npepnoxeda n pa3paborTal
npeymn3ImnMoOHHOT O MOCTOAHHOT O Mar HuT a,
Mar HUTHOro nonga B 3a3o0pe He xyxe 0, 1Y

- BNepBbLE pKIOWICA BaKyyMHOM cumcrtewm
o6bpa3oM, 4TO KOHCTPYKTWUBHbBIM 3/1E€MEHTONM
ONTMWYECKOW -CCNXeeKMbp OMBECTCp &, S BAMETICFHA K @ I3

IIpakTyeckass 3HA4YUMOCTH Padorbl C OC T OUT B pas3pab
TEXHONOT MBECaKeoOKrTOop o Me T p a AN A KOHTPOI
TexHonormyeckunmx ras3oB B ACYTIN cyb6nuwm
ypaHa.

Anpodanun

PesynbTartbl paboT bHa 4 OMKO/VIaoAAbEBX@H/IOUIC b K O
«HayudYHble WKONbB-MO@DPUWE@PKON»0 2K MIOHA N QKD ,
Bcepococimwiam hbeme B UM MEeEXAYHAPOAHGBLM yuyac
cnekTpomMeTpuna unodariempBrcBagmOe AanR007

Yye TBEWWT be3 RMCO [ Bcepoccunckas
MeXAYHapoAHbM y™HMeEKTMpEaM € TMamnmcsae u  GeeeM b U
182 2 Ma s 2009 r.l v MBaoxegiarikk orHHape ped U 1
MEeXAYHapOAHbBM yomekirmpauv € TMpamcac U ee npwu
59 ceHTa6MacRBal r

Iyoaukauuu. OC HO B H O € cogepxaHwne onccep:-
YHeTbPEXTbAX B PKMPHAMPYXEeMBYXHOM NaTeHT

JInyHbId BKJag aBTOPAa COC T OWUT B y4dYacTuwnu B B bl
peweHnn, pPpa3spaboTKEN&KIOHEOPYKWa U U MBTC
31eMeHTOB er o aHannmTunyeckoim CTOWKMU,

napamMmeTpoOB.
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CrtpykTypa H 00beM QUCCEPTALUA
Ancceptaund COCTOMUMATWRBUI BB8ABHHKA,
3aknwyeHuwsa,3’BRp@oHaegT TdrpgkecrEkT a6 nmy . Cn

nutepaTtypobdeadmmePKOIFaHNA.
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I'maBa 1. O030p JuTEepaTypsbl 10 pa3padoTKe Macc-CIIEKTPOMETPOB,

OPUCHTUPOBAHHBLIX HAa PCIICHUE 3a/1a41 U30TOITHOI'0O aHAJIU3a ra3os.

1.1 O6aacTu npUMeHEeHUsI MACC-CIIEKTPOMETPHYECKOT0 H30TOMHOIO

aHaJ/Iu3a.

Macccne K TPOMETPUYUYECKUN —BT @T OKNOH/bUWAY € & A
npepeneHne cojgepxXxaHusa M30TONOB Belweoc
30T OMNHGEGC e ma pmamM €LT] p. MO WH bl i TONYOK p &
aecaqeKkTpomMeT pumu B O BCE&M TNMWPOEB BlLaRK®H

az3paboTKkKa AA0epHOr o nNpoekTa'"-a TNOPVHBOEN
0O MO bl, a Bna@meReAOVBWMWMHEPTI eTUKMN. Cpepgc
epnMPAaR3IPAaOOTKY MU3IOTONHBX TeEeXHONOTN WK,
OpPpOTKMUUE CPOK WU, Kak B CLUWA, Tak unu B Cf
BbiCOKOUYY BC T BCUNTEEK/TTbPHOYMK® TMpaucice C K Y 0 T e X H
bl pPas3BUTBL  KCINOETKOTNIPHOLMNEE TND@I @GR ICK N @ J1 M €E P ¢
a3HO0O06pas3HGLBX 3apgadu B C a Mbl X pasHblX
OCKO/NbKY NnoTpebHOCTN —BTOM3IBE OMOOINM K @
eXHONnNor nu, HO W MHOXeCTBEeHHbBEe 3apjgadnu
akKxXe @QyHAaMeHTa/nb@EbiBen KUIEC CWl exgroMiamiH n[a2 s
aHMmmaB WM XCHA pas3pabboT K awmul e KM e UMesT p i
eXHWNUKMI, co3jgaBasiMuCcCb MHOT O YCUNCETKETHPHOBMNEE T
nAa M30TONMNHOTNO aHanNusa.

B HacTofAWee -CHIRKMSP O MATEMNYECKUNNR n 3
plemMm aT :

- B FT€eOoOXPOHONOIMM U KOCMOXPOHONOT V

opoa WU MUHepanos,;
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- B reonormMm npum ycTaHOB/EHUN NpPpoOYV

pygoob6pasoBaHMA, U3YyYeHUU N OLEeHKe yp
- B FTreoXMMMUM N KOCMOXUMUM NPUNNKSIYY

NPOAYKTOB B pajguMmoakKTWMWBHBLX MWUHepanax,

- B (hyHAaAaMEHTaNnbHOWN XWUMUKU NPU N3YY
TepMoagMHaAaMUMUKN M3 0TONHONIo obmeHa, Mexa

- B (hyHAaMeHTanbHONW @MGWU3INKe NpPpu OnNfF[
KOHCTAaHT.T pPRAHECMHMHOCTUNU U3 0TONOB 3/T€MEHT
AedekTOB Macc sgapagep wn o aop.;

- B AAepHON Gnu3Inmke nNpm KOHTPONe paea
TEXHONOTNIMYECKOM KOHTIPOMENBIPONLE CL{WOKBI & ;4

- B SAE€EpPHON pgmMmarHOCTWUKE NpPpU SYyCTaHQC
AhoepHOro ropwyero B TB3/lax;

- B MEAVWLULUHCKUX mMcCCcChnepoBaHUAax w”n [v

- B (hyHAaMeHTanbHOW 6GMoOoNOruu npu v
MEeXK/NTeTOoOYHOro o6MeHa;

- B KPUMUMMUHONOIMUM NPU mMccnepgosBaHNM
MaTepunanoB MU NPOLYKTOB.

Bce M30OTONHDBE NGAMAJMET @O BPEMEHMU
Mcnonb30BaHWEM cTaTmyeckHMmx Mar HUTH blX
MoHU3aALUNMN: ANA— UW@BWBIXN NN PDOEKTPOHHBbBM
TBEPALIXNAOPOPXHOCTHON TepMOUOHUNU3aUUen.
CBA3MU C 6 0N bMUWK M B paegexanu MeToOAda N
MHAOY KT CMBBAIKBGAHHOW nNnas3mMe) nosaBnaeTcsa BC
M30OTONHOMY aHanum3y C Mcnonb3oBaHWUEM V
aHanMsaToOpoOM C ABOWHoOWeKhDpYREAPOBK @AM
Thermo Fnnigan).[4]

HecwmMoTps4 H a 6oNnbwoe 4ymcno M30TO

M3 O0TOTMHBbIX npunoboposB npuneena K pas3pac
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CNeKTPOMETPOB Tpex TUNOB: AnNA 3apgayd I
KPUMUHANUCT WK AT OUN NAA/BSH OST [ € QUHATKAUTIab . H bIF N1 sn 3 C
3agay4y O6GBLIYHO UCNONbL3YWT NPUBGOPHL, OTHDO
o6napgawwme AONONHUTENbHBMNU aHaAaNUTUYeEC

n X BO3MOXHOCTWN.

1.2 TlpuGopHas peaju3anus M30TOMHOI0 MACC-CIIEKTPOMETPUYECKOI0

aHaJ/In3a

M3 O0OTONHRPAH O/ERAOHXMMApPpaB/IieHNe B Haykax

KOTOpPOro BXOAWT onpepgeneHme BpPpeMeHMU
OCHOBAHHBLBMMU Ha pagunoakTuBHoOM pH.cnd8pg:¢
pe3ynbTaTtTe KaXJoOro M3 pacnapjgoB o06pas3)
KOHLEeBOrlrIo 3/JieMeHTa B LUeno4yke pacnaapg«
cBumpgetTenbcTBYyeT O TOM, CKONbKO BpPpEeEME
93TOTrTO obpasuya (Nnopoamnek T [dloM& TPEVED B
OTHOCUTENbHbBIX U3IMEpPpEeHuimn, C 0pLeproadHpme L
pas3/ZIMYHBIX NOpOA ycTaHaB/IuMBaAaWT NO N3O0
mM3oTona-HM Oa@lkbo e TAaOM/TBbHOMY M3O0TONY TOI
B reoxpoHonorumm Haunmbonee WMPOKO NPUM

P H bl X nopoag 7 AW @B alil Q& BYVOHALAONBALI it ,

N
I

LOBbLIN;CTPY®WMmEB bIHH,c 00 MAaP WO CM U[R B Hik
Abl M3O0OTOMNHOW T EO0OXPOHONOT UMK, rge
empoB (232Th, 238U, 235U, 190Pt ,

oaunT K pamepeBamM@aHEHHOCTM BOUYe

=
o O

OANnNor eHHBbLbX M3 0TOMNOB CBMWHLUa, ocMuMA,

© T 3
QQ T T 9 T < @O W O

=

(ow)

r OHa. MHor ga anA4d rreoxXxXpoHONOTr nyecKIMUNMKX

|

AKTUYECKOM MNpPUMEHE-RAKPH IMEB 1 BUpE P/NIEHSTIHE

M@ nbuywneBbN 7 T 8MM3 om @rmgebodXHBIcH d 10T "
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eToAb MCNONb3YyKTCHA WU NPU MCCNnepgoOBaHYV
eTeopunToOB " NY HH bl X obpa3suyos, 4yToO
eoxpoHonoruniw (reoxmMmMmiow) C KOCMOXPOHO
Ans NPOBEAOGHAMWHX WUBODXPOHOMNOT MY ECK
OBpPEeMEeHHBIW PbLIHOK nNpeagnaraeTt psap npue
E0OXPOHONOTMYECKNUX aHanNnmM3aIoB HABNAEeTCS

blpendembe K13 o06pa3uyuosB B [3nBp ocuBesc3cke Cn p:

Takmpunobopax npun aHanumse @3 0B blX npo
Bcerga pas3MeuwaeTcda -o0nb6beT xo@me TIpionve » Jicu
Bakyy MHaoMie p € MCTOYHMKaA MOHMBK OHB a KHTeen
MOHMW3AUUWOHHOMW KaMepohw MUCTOUHWUK AP MEOM,O0
Ha3blBaeMbli «CTaAaTUUYECKUM pPexXnmmMomMm», n |
nepekpbBaeTcs OTKaudka npubopa, yToO n
npoobl.

OpHMM wnN3 HaunboneaeywmnpameIsK p aMBaE/TN 3 a
Npo6 B T EeO0OXPOHONOT UMKN,NAC KeLpmMad/H/O3BUOP OB al
ABNAeTCcCA CTaCTHME@ERTCRA@AMEe M@CAr gus TnNpowus3B:/
scientific ( C LLA[}]. MoHmHTOMYUeckKkasa cxema npunbop
MCTOYUYHMUK a MOHOB c MOHMW3ayuMmem 3NexKT
CeKTOpPHOT O MaAMBATIO@PRAO CaHoOpPpMMUpPOBAHMNE
SnNeKTpoOMar HNToMmMm, T. e. @QTNnManmeNBaEDR
npunobopa aBnNseTc4d KpannHe +Haaavim3 apmdapeay
6Ge3yc/mooBBHBDLAa €T UYUYyBCTBUTENbHOCTbL nNnpuobo
yAaapomMmomwe X OPOKY CUPOBK O nyyka no B e
coyeTaHum ¢ cuMmcrtTemMonm permcrTpauumum-— ns
umnumHpapos dapapges, yCTaHOBJ/IE€HHBIX Ha
M30TONOB aproHa: 36n00BEQ N BBT, T80 koM edale
BaAaKYYMHOM peXume U B pPexXmmMe HaKoONMEeH.I
HajgeXHOoOCTHhb npoBolimMmopDOMHBAKGBRAMAaAbHaA
cnocobmHaocypoBHe 10% nHoeHTaBaD@RZMada 1N K
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oTonuMyecekasd Y-yHBEM E B BpP@E.JTIOHM G OTH b onpe
OT OTMHBIX OTHOWEHUMN ANnAa @EpmrlibpHoar p B o WX
ecnevyewme K MpocrmeTpa nNpepgHasHayveHO L4
ainmsa He TONbKO B pexXxmme <cneKkTpome
ewaHHOM @EeXuve. n@B3BoNsdgeT TOBOPUTbL

gus ans pelwewHus 3apgauwu N 3-3 [T 10 01 HH @ B bl

TOALOM.
He MeHEeEe Yy [, aCUrMHEbKMI p OMMRECTCP O M AN s p
OXPOHONOT NN aBnaeTcd CCaewmHpBEMXAp C
nposuo3g ¢ T B a Theunp scientific [3]. MoammONnyeckas

mnéopa Tak Xe peweHa Ha OCHOBe UCTO!
aTmyeckKkoro Mar HMUTHOT O aHanmsarTtTopa
nnyaeTca 6onee WUMPOKUM [ Wman ac3p0aHBOHM T
NbWON pas3pewawvwemgo cd@ob@anoypwwBHE 1
oTOoOnNMYecKOMW Yyy-B L pPEWMIT@ N BBHAT OTHBY 10 B H
MCYTCTBYHWT nNaFsynROmWMMmEeas opboagp a e a,

TeKTMpoBaTb OLHOBPEM@WMO NBOTODBMOB.
HCTpPpyKuUMme K maome T TP HELI X npeagHasHa
MEeEpeHMNn M3IOTONHOINO CcoOoOCTaBa MalblXx O
anaszsoHeHealf®e, 0B TomBM CYA@mi@yecKoOM P
nonNb3o0oBaHWe @@B@&Goab/j0onNw WBWLIOOPE MeTOo

3pacTa B MW3OTONHOW T e€O0OXPOHONOT UNM.
N3 0T ONHBLIN aHanmns B KPUMMMUHANNCT NK e
A3aH C aHaNIM3O0M MNW3OTONOB NerKWX 3E
MHT eP®aa¢slelnM. pelweHUNEAY IBGOUILEHIEEHX 3 aja
BecCTHOW aBn4aerT dDeltadepmiierma geiandfic [Glo B B
HOBEe CepuUN NEeEXUT Mar-EmemrbpporaAT .M Y@
CEKTOPHOM Mar HUTHOM aHanusaTope
paB/leHNEM BGMIOYIWHOGOIDNMar W pMMupy e Mor ¢

TOBMMOKHOB C O3/TeKTPOHHBLM ypagapom. [Oue
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cen6 la. e. m. , B nNnpumbéopax cepunuunm MO XHI
NNWHAPOB Papapesqa. 2T 0 nosBoAeT Co
mpba0 Nnojg WMPOKMUN CcNekKTpP MU3O0TOMNHLX 3a

OQHOM 9KcnepumeHTe un3meEPKCT s> DICHDT on

npepgenswuumMme BO3MOXHOCTb UWUAEHTUPUKa AL

beKTa.
MpnobéolOelka y oOBHBLB B pabame. Mo @K e
GOpOM nNpPeyuus3sImMOHHBLIX YCTpPOWCTB AON4 r

nyyeHwune npeagcTaBUWTENbHBbBX coegunHEH
OTONHOINo cocTaBa.

OTAenNbHYW T-PFERYPAMMMAETTPOB COCTAaBI/MAK
EKTPOMETPpPbL AHHGbBPEN e BN pDBA A Y U aTOMHOI
O T O N(HWLBAO TXOUMIWY € @Kl 3 ANnNsa AYRMDWN BIHICE
Kna pas3fjensdaeTcsda Ha fABe OCHOBWMBME@B H
ecléHa( nerkme wMaccbl C CUNbBHOW papgunmoac
bnumaTHi@ounmsIBoagcTBa (arpeccunBHbBE T a
all TpaHcCypaHOB, Kak B Bupage rasoobpa
nen wn 78010411 o B .

M3 MMNOPTHBX NPUMOOPOB B NepBYW O0O4e

onssBoacTtTBa QupHweabm 6BiNe®i guasmB e C T Hble N

a3 0006pas3m@axcanepkotop o MmBA , MAT g Nna -Tveaecy bl

eKTpoMRE®B. MAT

CtTaTunmuyeckunim c-erepppomeddc Midle gHa3Ha
EUN3NUNOHHOT O M3 MepeHnHd COOTP®HEEH B
30060pa3HbLX nNpobax TekKkcaropupga Yypa
HN3ALWOHHOMETE@AOMRBPDLE TEKTPOHHOT O y aa
3gpeneHune MOHOB ocyuwecTtBnanaeTcsHd CTa
anmnsaTtTopom, Mar HUTHOE none owmgop
TeKTMNpoOBaAaHMUE UNUOHOB NPOMW3IBOAMTCA- Ha

nnHapa ®apapgesa. OnanikBao.He .Mma.C paB Bl B LU
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OCOORp~TEST O Ha ypoBHe 10% WMWHTEHCMUBHC

BCTBUTEeNbHOCTEPM H el a xéypwaes o @ 0 npunobop

POBOAWTbL OJHOBPEMEHHBIW aHanNnuUi3 YeTshbipe

o

—
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CTaTumyecKkunim c-erRepppomeEtZmapbBAHRaszHaue
annsa TBEEPAEMGIX Mpy@P@AGHANn B TpabBbCcypananas
H-e DT NW4YecCKOG O ACHKXOEKMABCVKVBA[ HHbMMIaHH a /1 UG MCT Q0 P
MT MaTuUu4yecKOI bdokKycunupoBKOM MOHHOT O
TOMOMEPXHOEPMOMOHN3 AL NN, AeTeKkTupo
nnekT-owpammHagpamn dapapges, KonmuyecrtT
waemapgaueim 7 MOXeRTw,oc Burmprmvb opeB |
TOUYUHUMUKIOBEPXHOCTHOGMapadbraHMHDBLOEGRPRAD A

GpaHb 13 6M10KOB MOHMU3aLULWUWM, npwu no

—
jab]

HaB/iMBaeMble Ha [gmvMerLeOMH NEap n@at
3aummnm B MNCMOIBARBETNOEYPRECTBEHHDO

OCOB OThAEeNbHbLX WU3IMepeHNUNn unl3.ymwoe nu

O T O =T

n
P

M M ETbPEYM H O 1 KapycenbHOW K pO@HCC T Oy aK L ank
afpawHEesela A1 KPOARAANS@AUYWKE 3AABECEHH-(
Me plee AlDBA@ T EOBH MMEPaAayawal NoBUDARWIE !
OOGCOMBBLICOKOMN TOYHOCTbLIW YCTaH a Bo/OwlBaaCEer 1V
HnN3agma, KOHT aAKT b noAgCOEeAUVHAKTCH
NnpaxXeHwnsa, TeMIIEGHIAT YP@P a/l e T BIO 4 VPTLL A
HN3apowmecXoanNT UWOHUWPEILWME T PEUOEKEITANA. CT
pa3oM BbinonHAEeTCA Habop CTATUCT N UYE
KCMMaNlbHO OAMHAKOBbBIX YyC/N0BMUMN MOHMNS3
€CaqeKTpomMe Fp@E2 MAOTC T3&3Bl/DA eTa . ep am3 p e wak
ocobHocTb 450 Ha ypoBHe 10 %.
OpHako, MOCKO/NMbKY 3TOT npunoéop MO [
3 paboFcanHe KM g drioe [B]pOT nNnpegwecTBEHHMKaA
Nbuwee K OGMN/MO4KEOCBT B O OBH N Halpeb2alH e BMe C T O

OT ONMUWWyeBCCKTaBIM TR AGC@ @K T dntod T pa T a Bppsme T
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a TakKXe YynydyuweHHBble NOTpeoOMarceCn e G KR P ® M €
Triton npepgHas3HaveH AN A aHanunsa M3 0T OMN
ocyuwecTB/AEeHNMN NnoMckKkKa MecCcTOpPOXAEeHRAI y
nopopg wu MUHepanos, KOHTPpPONS Bbll OpadH:}/
HepreTmyecekmnx yCTaHOBORK -C N 8K THpadCMDEOT APLL,
ABNSseTCcCd NyywumMmM CepUUHBIM npubéopomM and
M3oTonHaMmeMaPoOMeTpm 94 B0 APa0XC EGTaaMKadBea C b
nepuvaotTjO MHOT O NpPpOoOekKTa. Hanbéonee BaXHbM
KakK OCHOBHYW ULEHHOCTb ANn1A 3apjgad aTowMm
oTon ypaHa 235. TpeboBanocho MaK C U
oToOnoB, pa3ageRlanteb HARA BOWOL aTOMHOI
CTpaHb 6blnwn co3faHb -ABar pmakUTwayT T a.
H

Aoponapke, B 3 aHuwu caHaTopwus4 BLUWE

w I
4 3 o
Q

HUN CcaHaToOopua B nocenke T[ynb-panwm
CyXOxmw.BHaa TemMaTuUKa cBOAMANACb K

biBY4aToOrlro BeuwecTtTBa AN aTOMHOW 60mMC

(@)}
w
©

(@)
© O o
|

nee UNCTbN -MB3BD.TomMPabG@mawa no MOoONnNyueEe
poBOXAanucehb Or poMHOM mccnepoBarTers
ToOpoin TpebBoBasacb CcoOOTBeTCTBYyltWasas N
a cTaTMyYyecKNUX CNMaRAPOARPRAPaMaEOHCTPY
ALeHHe. Me pB b n 3 HWN X 6 bl N c CeKTOo|/
MHaApPHOMN PoOKYyCUHMPOBKOM 7 YyIr 10 ®Ma®&B6O0
eKTp-oc pmEjO MHOMNW @QMOKYCUPOBKOMN, npeagHa
B MMUpe NU3IMepeHMA Macc apep aTtTomMoB U
MMeHHO 3TK pabdoTbiNOMC NE TYPIGMBNPRACOHOOTBOOKI 1 3
Mae€daeKTpoMeTpoOB B CCEé®r o lNpoaC @ B1WMme HMH
cnekKkTtpomMeTpa ans M3AToBNHGCGP a@anupa:
CYyXyMCKOMTI eEPDUBWMKEOCKOM UHCTUTYTeE. 3aTewm

B HUW MuuHpagmonpoma B nocenke ®paBuHo
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B 1954 r1opay Co€CP Musiommwem pdilBCTAaHOB
kabpa 1954 ropgpa B ULendax panbHewnwer
CCCPcmakcTtpoMeTpoB nepepgan paboTb no
eKTpoMeTpUYEeCKOTr o npnoéopocTpoeHMUHA
30BOoro (@undmhbBaCKbagaHannmntmnyeckor o n
agemMunu Hay kK cccpP) , rnoe n 6blnn p a3
PUNHBENE&KATTLO ME T P bl nn s n[a23h TCpreHgaar O H u
MGOoNbLWY IO M3IBECT-E6EMERTB®PoOMmMEP MBEBR2c3 0 2
OTONG®C ©aBa HEROQUEBMLHKO T a3 0B blX CMec
AbTMWNnNneThb Macc, C BbCOKO®#5MaADp eHuaa KE
COTbl MMUWUKOB C BO3MOXHOCTbI U3IMEPEHMUI
cccnekTpomMeTp MB2302 6b1 pa3paaToOMHCMHN
OMblIlWWTEeHHOCTN (BNnocneacT-BG YN mMm3eeamHD
p e Mar HUTHBIM CNeKTPOMETpPOM Co C
OCOBGHOCTHWb IO, AOCTUIHYTOW 3a cuyeT np
na W ypayvyHOW KOHCTpPpYKalLMM MaAarHUTHOT O
C pas3sBuMTMEeM HAaAYUYHOTNo 3 HaHMWUA B o6
poeHNnAa, FreO0OXpPOHONOT NN m 1. 0. Hayk
o6xoauMMO ©ObINO pewacrrbe KT PO @& QKB WeE CvKal
yarncs4 apendg ort 3apgadv Teope TUPDgOKHOY
Kocneyuvwanuma3aunmpoBaHHBX 3apgaduy, BN/MTOTHY
nanuntTtpe Nnpuoébopo& N eNk3TOPTOOMIEHTOPAN N M ancocs E
aTnmyecekmx C ecKnTex prHoboxm e TMpaocpt4,15MMN 1 88 @ H o
TMyeckasd cxemma KOTOPbLIXYEemM&®OT @O emiaar H
anmnsaTtopa C OAVMHAaAPHOWIpY hOKMBE N PUD[B & K
PMUPOBAHMUSH Mar HWUTHOT O nonsd I NEeKTPpC
napgpada ob6bwen YyHudpPpukKkauumenmw ys3nosB wn 6n
npaB/IeHHYW Ha peweHAaAEdaxKwHXxpPpeaHBoB =
epablx npo6b. Takoiw nopgxopn NO3BOAMUN [

anmnsa BewecTBa 3a CYeT Y ACPNOELKETHPMOSM € V
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K cTaTuMmyecKnmncrcekmTpoeumaemmp mMddE3 05 np
OTONHOTI Xad8HAaARUX:MX, TakK W TaAXeNnbx 23
MO Wb 10 MCTOYHMUK A MOHOB C MoHMEl.a L K
aTnyeckumim ceregoppomme MmackiMl1306 npepaH

e pAablx npoo ypaHa. MWMN1306 obnapgan

YBCEBMAOCTbIO -03°rypaBKyo amMBLWNIA B ero K

oHoB-01CMNcopgepxan BNepBbLEe -OPAMEPEMETE

OPUYHBIA S3NEeKTPOHHBLIN YMHOXUTENDb C (
MepeHUE MOHHBLX ToKX-edsx BB .un HPraesppeaicogr asH
Oro nNnpuobopa TPEeXNEeHTOYHbLIN MUCTOYHMUK
azancd TakKumM Yy aoOHbBM U BbICOKO 4YyB:
PUMUHBIX W”3OCTMOAKHTBIXO weatcpca x 6onee 30 ne
oe nNnpuWpHdHrnemeHee uMHTTPpmé&OpP MUL1320,
A nNPeuUuM3IUNOHHBIX MWU3IMEpPEeHUWUN MU3O0OTONHOT
o6be-BHOBEepAON @(Gas3e ANA peweHMms 3apga\
epHONW dGduU3INKe U [ApYyrumux ob6nacrtTs8ax. Er
006 EHHIOMC SAB/AETC A Wwnw3 oBOeEe ycTponcrt
OKOB C npob6boinw M [AU-CRPETHAGB pas3Bapahmh.l
PNKCMPOBAHHOWMW HacTpoOWKOWN-cCReKkmpaeeCs
METUTb, 4YTO B-CEBRKHAQ®ID MECIEEPTIO IBO, OMIBEGIC Cy H U
HOBHBIX YyY3/10B MNofABMUANACb TeHLEeKgWs BI
XMNMe cnekKTpoMeTpasKoTagika W CalmealkB3marapl:
KOfOPEOKBT OPOB NS OAHOBPEMEHHOT O [
NbKNUX 9Sm8MEeXT GBMNEAENPO Takum o06pPp

0ONKM npunoopa AN s pelweHUA K O H K

(@]
=
W T O o =2

aHTHa€eaBUNIMVMa,CCyMeHbUWannachb C/ZTOXHO
NnoBblIWamnachb er o OOCTOBEpPHOCTH®b n

MmN pMmMamMA3IOH U3IMepeHUN nNo mMac-O0B bl M

=<

M paspewatwwyt cnofg3poHocTtb 800
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C cepepuHbo ddB B CymMax no T3 KoMOMUE
HOBbLIN M3 O0OTONHBLN CEKTO-PHABKT gaMma VL. MMk
QTo0oT6OPYU ABNAACbHL YHUBEepCcasnabHBbLM, npeat
ra3oB N TBepMAasesLRn eBkeTEec M e TNpo 3MIDLR290elT o0 4 H C
MeTOoOAOM NPOBOAMUTGDb M3 O0OTOMNHEBIWR aHanwm
nepuMmoagnMYeCcKONW CUCTEMb 3NeMEREBBBA®RORE
OTHOCUTEenNnbHAasa pa3HOCTHb MaccC OB blX 4ymnec
0,36%4 %. Ha 6ba3se 3TOTroO npunoéopa 6 bl 1K
MoaunduKayumunin, ANA peweHMWda cneuunmanbHBbX

MaeaeKTpomMeT) MN1201AT MBADHMDH DY EUH3 |

cocTasa ras3oobpasHblX BewecrtB, B T
AHanntTumnyeckas yacTb npmnobopa aHanor v
YyCTPOUCTBO bopmMmpoBaHmMA ras3oBoro M

obecneynBatwwee Manyw WU3IOTONVNARKHKSY LY

CPOKM HenpepbBHOMW pa6boTb npubébopa. )
BapumaHTax: C 4YyeTbpbMA WUAKW [ABYMA U3 ME
BapuaHTt nNpUueMHMNK a nvmeert AONONMHWNUTENb

ABTONOACTPOMUKN HA ULEHTERCRUKT.MAaEEPDOE
MMN1201T npepgHasHa4dvyeH Ansa o NRbeSpRoMUePY 1 5
n ApPYT nX 3/1TeMeHTOB MeTO/Oo-B N eTKer pPMOVIEQT |
MCTOYHMK MWOHOB CHabBXeH yCTpPOWUCTBOM C|
l1y3snos MoHWmaagmm MmaccoBoOXO yan.cee.sim, 1 p a:
cnocob6bHocTb 1400 Ha ypoBHe 10 %.
MepecTponka npakTunyeckHm MOMHOCTHG
Poccuinckumxe KMTQpcocMe TpPOB BCe€X HanpaB/newHLV
M3O0OTONHOT O aHanmnsaTon /OB A iD LS KT H O F
PyHKUMOHMPOBAaTbL 6GBe3 aHainus3 UPMyexKLIMpxo me T
UYTO0O nNobYKRPpPWTEMHWM UMNMUPOBATbL HOBYW paspa

M3oTONHWRNEMT PO MeTp o-80.dE20/Mun MTWU
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OCHOBHbEaB@MHOIIM OTpacnun, pewaemmbe I
€caqekKTpomMeTpmMyecKkor o obopyagoBaHMWAa,
oyueccos 7 TOBaApHGLLU KOHTPOb npoag
OAY KUWUMN Pas3 M@POWMB@OHKKATBOA W3 0TOMNHLW
KcadpTopumaga YPBHBHARCK®EMOMBG O N PMO ATYOKUYTHAO. C
pepneneHdHnA M3O0OTOMNHOT ON pPeEQETBaBEAD K 0 @ N X |
WeHMsa 3TON 3 amMaBEWYW eKTPOMEIIWPMOI €C KO e
COKOT O YPOBHSA, obnapgatwuwe e H e TONEL
pakTepucTunkKkamm, HO n BGITMXWIB O Hl a1 M€
nNyyaemmblX pes3ynbTaTtosB. B nepeBopage 3
eKTpOMETPY MXOTOON bOLBOHAA YrREEPTE U € Hb K O - B C ¢
ekKTpomMeTpa, K- C TKO YU 19 18 K Y B HA&OWHAO/BW, 3 a M @ P
TEKTOpPRJfOTEMEMDaTMPME NPUHSATO CcUYMTAT.
KaxXxpgaa N3 KOTOPbLIX WUrpaerT, TeM He
e6oBaHMMN NpPpeuM3IUNOHHOTNIO M3O0TOMHOT O a
Macccnek TpoMeTpoM, pas3paboTaHHBLM An
caekKTpomMedIrspOrMT-dMMago meTp3 5TV npepgHa:
A npoBefgeHNHd aBTomMaTunuyeckoro aHaniy
30BOM dhase 7 KOHTPpPONA M30TONHOTO
Hnsauyuum Nnpob6bl nNMpumMeHsAeTCH MeTOox, )
WwecTBANAETCHOPVHHLOM ORPMEBKNKOM WMOHOB
OXeHunewm K © JU/VENKATHQLPP00BB dapapges. A v
COBbLIX-36PAceanelwm, pa3spewawwasa cnoco
K a. O6nacThb N P W-MKEOHHETHPMOSAT b N PTUEOXOHPOUT O I U

3 AenNnnNTtTenBBOdCTBEA;OB MPOMBI WA EHH bIX "

pl/l60p MO XeT Mcnonb30BaTb~C_CHA H a BXO/OH

naAnBHOT O UneKI ma.

MonyuyeHwne BCe COBOKYNHOCTMW®-35B06C O

obecneynmBanacb KOHCTpPpYyKUMEN W CBOUCTSB
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Mpexae BCcero, nNpPuWU aHanumse TakKkoro ¢

ypaHa, Haxoagawnmmecsa B TrasoBoi Gase 6e:

T

n

e

a

MneparTyp, BaXHewnwwyt paJ¢2is Woemmatenty encckT

pamMeTpPpbl WU KOHCTPYK L/WMEAH bl CHTEO YTHM /K K O4 O

bBICOKY 4YyBCTBMWITHAUbMHIOX,TbHMaAC ANKNTEINE

C

=

o 29 @

He

o Im = 9 3 (@]
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—

- © =

TOYHMKA MOHOB 6e3 ero-PPHUCTEMY ar @
nocnepgytwwenm cOGBOPKKM € BOCNPU3IBOAMMO
TNRWMa o>bHwBapra TpebywT opraHumsauyuuwu
uwe cTBa MeTOoOAOM M,0 /1 AKC YK TS0 HAQOTLE T @ Y K KO
3naratwuwer oc A npoagykTta ¢ anexKkTpogganm
H&éBanNnmnmsauma TaKor-onecTpaWeXjplklis MigdncBe

TONbKO K cywecTBEHHOMY NOoOBOLBLLWEHMWIO

p06bl, no3BoO/InNBLWEMY CHMN3NTHDb ymcecno n-cC

O O T O

T

MW K CylWwWecTBEHHOMY YyBeJ/JIuYEeHNIKW ero
ekKkTpomMeTpa fgNd npoBepfpeHMsa npouyuepypsb
MacacHhan 3 aTop ANnda ob6becnevyeHUAa TpeobyeE
pa3pewawwen CcnNOCOOBHOCTUNU U BbICOKOM
annsaofNensReMmnMTb OLHOBPEMEHHO BbICOK
0% nNnponycKkKaHWe HOHA/OUN DA MO/ PHEM.-3MEBOC R
cTunuraerTcsH4 NPU-OIBAFRHBAENOMNMOBHUOT € Mbl,
COKOW aumcnepcumuenm N CKOPBEKDPUMOBRAHRAL
PTUKAMBOIEEW CT A X
CncrtemMa pervncupaqgen T pomMedBp O koW aeT
TbipeXKONN e&NHIWPKH bl 0 HIPM, KaXgblih KOIJIE
XaHWN3M T OYHO WNC B OHeAlC@I /PO E&KHIN A .N 0 3 BOAI A €
Fr'’NMCTPpPUPEHIETKET pMaMGBMe PA e MblX M30TOMNOB
e . B pPEXEME POA @A PaB,@a KHEWPUY/ KB B N O B bl
4 H oHcar Mn2238]. [
CywecTBEHHGBIM hbakTOpoOM CHUXEHMNSH T C

naeTca 3ddhek T-AMBAIGHAPR KDPWOE@@Da1 Ha CT
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ocepaert HekKkoToOpoOe KOnnMmyecTBO mccecrne/
nocneagywomwmx wnUccnepgoBaHUWRAN padynkKipaH>»L
B cepup MpoimMme nNpureimmTbiXe UAKEWD oM, m e HT |
6 bl N cywecTBeHOHIOAT CHAMPKBH NPUMEHEHMUNI B |
obpaboTkKwWNu NMOBEPXHOCTVECN O P B D ® R B tKIA BKIASVHE!
yCTPOMUCTSB NONYUYEHUABLINOK OD@AOEPaKKAHYMA ,
MONTeKY/nAapHOMY Hanycky npobo6hbl.
CeKTOPpPHBLIN cTa-tmea&daipwime3thpdd AT X1 pe gHa
ANSA peweHWMS BaxXHOWN T-eaxHHAQMO3ram YCEOCAKEOPINK a3Ha
B rekcadgropiulpe 6 oypp aH aK X e cos3pngaH H
aHar/mm ec Ko ycancetkur pmae-8 pal MMM npwn mcnec
YHUDPUNULUNPOBAHHDBIX 3N1eKamp®HHHPBXMOTDKRLX68C aup
[9]. Pewaemasa 3Tum npumbopomM 3ajgavya aB-nae
XMMMYEeCKOrNro aHanmsa B WNPOKOMOERMWNH#N aIx
aHanNnnNsMITIBD OMIMb AHOCT b  ayH3aUVIEDET €MdH @ KIT B0 M e
MTWM350l3anmMCcCTBOB@HE WO BWH&MMO )AIBNAKNTCA C
nNpo6bl M MNpPUEMHWUK WWOHOB. MoHunms3auyunma npj
MOHOB METOLOM MONEKYCOHPADEDC BIVHE@RAT [DC
pa3gpeneHne MOHOB ocCcywecTBNdgeT cCcTatTwny
noneobpasyeownpomMar HUTOM, CpeRvVpapanmda 3
B peXmme paBBIEPHHMMANOAE@@RKAKONNEKTOpPbLNA n
MocKONbKMY CBIYy3IB@ TpebBoOoBaHMA K TOYHOCT
M3O0OTOMNHBLM aHanmsomMm, M He npesBbWaKWT 4
npeeMHMWKAa Y MEHSDbLWeHbl -arme KcTppaosvHeerdpaodM cM T/
no3BO/AeT NONyuYuTb 6GONee BbLHCOE6GKERHKHMERAS3
1000 Ha ypoBHreamaxmHI nxmavyeHNn-4mM@Acaoae
KoOHCcTpyKLUW®A, BakKyyMHas cumcrtema acuc v
cnekTpomMMBIIOlorbecnetuneaaanus XNMNYECKMN
BelwecT®wTO nosBonAerT nonewoeTtwHPH R AUUTP

npumeceih B ras3oobpa3HOM rekcadropupge
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3apgavyen -TSOENMMHBOH O, O HIE W KMEH e e BaXHOoHI
KcadpTopumaxgpaeno npoagykTtTa pas3pgenmn
naeTcHda KOHTPONANb MU3IOTONHOINO coc3I@sBa
oT KOHTPOANbLb OTHOCMUTCHA K aK Hemnocape
ogAauwero B TB3tbl, T aKk n K KOHTPpPOT
pab6boTaHHbBX TB3/1e385.0 Byneieppreue M A o1
3pafiaexcaike K TPOMSBSHBED TMT U

CeKTOPpHBLN Cmawaea&kcwimedrmp0 TMT/p e A H a :
A9 M3MepeHMA U30TONHOINo cocTaBa ypat
epaoofi0l.peeme TOro, npmoop MOXeT MUCNC
MepeHUuMmR B reonorwuun, MeTannyprumwu n
@QMHBIA MWNAN XUMUYECKMUN aHaMaTacHBE&RAEXA B
oroCcmMaKcTcpop@eHpayYyeH TOMY, KOTOPbLIA OF
ekKTpomMedry9y®Gr MTUy wlecTBEHHbLM OTNNWYNEM

A9 aHanumi3a T a30BbIX Npo®dH. SsBpaAXIE 9B UE

NonNb30BAaH Knaccuyeckwuih mMeTopn npeuwun

—
o

O NMOBEPXHOCT H,0 N CTNECP/MLO3I00BHANH3 VAEL, VKAO T O

YWHOCTbL onpegenenunsa unFWUFYMHHeb XH nokTeH oQu
YXNEHTOUYHLIAN3 ®BWOK N BUXHD INYEeCTBE 11
OPOTHOM y c6rappoan6ear Heee, N pOVMIYTENM € Ko a sH O
TOYHMKA WMUWOHOB aHanonekKkmpowmeIo@MH.MEH
ennnyeHunsd TOYIIRO®T WP aNEaen/enksTap ap NnpounsBs
AaLVNOHAaAaPHABABMWMKHLbBIE KONnnekToupcano N bBJIyse
OFT OKO//TeKTOPHBbIMN npuemMHMUK MOHOB c
nNnnekKToOopoOB. AnanasoH 3H@EMHeauné. maclke a3
OCoOOBHOCTH®Db 750 H aCc nyepkorgpHoem e 1 P %.B bIM§ C €
nNonNHeARaAapPaTOpPHOM BapumaHTe U Tpexs3
NMONHEHMNE npegHas3HayvYeHO AN A nposBe
BopaToOpHbLX YyCNnoBWAKX. 30HanbHaga nna
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aHanunsa ypaHa, NNAYTOHWUA 7 CMewaHH:
BbiCOKOBKTRNnPpAO.

Takum obpasowm, B nepumopg pAo 2010 ro
Maeda eKkTpoMe F3p5008 OMilna pelweHa npob6nema
BaXHeWwWero yyacTHMKAaAa CUCTEeMb aHanutTwu
npoyueccoOB OAARPHKOTE. UM omM@e@ye3vansiaHMurf
cocTaBane@TEOMeTpPUYeckKoro obopyagoBaHy
TO/NbKO-CTNMaKCTCpPOME TP O n s ynpaB/ieHMUHA r
npouM3BOAgCTBaAa rekcadgropuga ypadHa. N m
MPUHLUUNMANBHO OTRKXYYHEEBE PAGPaAaGDTHBAP H bIX,

peweHne KoToOpoihn cocTaBnaeT npeagmMeT 3T

1.3 TlocTaHOBKA 3a1a4M.

F"aBHOW AOMMUHAHTON BCEX, CParRPPpPOB@ME T

MT B350, ABNAaeTcsda UX y3Kaga cnheuyuunmanumsal
TONWKMOrNro Twuna aHanumsa, 4YTO NoO3BO/MAE
ANA HUX ob6pas3owMm. 3apavya aHafnumsa cwme
NpPpou3B aIPUTHRLaN I WA MNHE@E € T C A oT 3apgauv, p

MTWMU350T n-3 SVOr i . QTa 3apgpauva, npex@aae B
XNMMUYEeCKOrIro aHanmnmsa-3B2 faa@aMmOHB Maca
cnekTpomvM&8nm®WIMEcMeyumanmsmpoBaH Ha npeuy
HenoagBUXHBIE CTaUWOHaApPHbLE KonnekTopa)
238 a.e.-mnekapovEeBTBp0 TMIT permcTpuEiyerT B
ar peccmwmBsHBblIX rasosB B TPEdDyavmem m,Amnaoa
pas3BepT KM, B TO BpeMSA Kak ANnsS pewed
NMPOM3BOACTBOM TpebytwTCSA O K1 (H JO 1B \P €& RVIZE BH €H |
NnpoayKTaBCEXaMKMNMHEHT OIEET E MR CYAT D3 OMBO, XK € T

pelwleHO WXNPERO RGHTAD aciMal,MoHapHLDE ak a/ameal
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Takmum ob6pasowm, pacnapjgaeTcsa -6aeyBEa Gl
rasos C 60Nb WO pa3HOCTbI nNO mMacce
KOWwMecCcTBEHHbIX ANCKPUMMHAL KNI McXoagHOT
OOHOBpPEeMEHHOMW p ecrnvecKkTTppaal, U m e TMKaUCXC T a 3 O E
ancnepecunu no mMacce, AOCTaTO4YHOIM il
cnocobHoOCTHNW, C permcrTpaunen nNnpoaykKkrTa

bpar MEHTHKXCW@ARAOBCHO, U4TO ANATPe@WewUGC
HOBble peweHMSNA;0N TKMAYKE C AIOEH,HO T aKk n K O |
coBnajgawuwme Cc yYyXe UCNONb3OBAaAHHBLMMNU B N
Cnyudyae yAaeRAe@KOo p OMMAECTCP U 4 e C KOOOr/ioe M pl € LLBeHHaV
ner kK mnx mMmacc, Takom npnoéop MOT 6 bl

pas3HOoONpPOMNANDBbHBbLIX 3apgadu A n s M3O0OTONHOT
WMNPOKOM CNeKTpe NPUMEHEHUDR.

B cBA3M c STUM 3apgaydei HacToS4lWei
AaHaAaNMTNTUNYeEeCKMERACAIRBEOMRBT pPMUYECKOT O npuoéorp
OnNTMMaAa/IbHO pewWMTb 3ajadyy nNpPpeuLUW3IUNOHHO
CcCMecun arpeccuBHBX Tras3oB cyb6nummatTHOTr o
a.e. M. (ner Kk ux ras oB) C OAHOBpPEMEH
CTauMOHK@MMBIAK T O P, BCe€KX MO HH bIX NMMWKOB,
KOTOP bIX NpeuUun3MOHHDO onpepenaert NHTe

npoAayKTa, N0 YCHBWHHAT KCOYyTGO/POMaOT HOo € N p o U
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I'maBa 2. OcHoBHbIC (pU3HYECKHE H HOHHO-ONITHYECKHE PUHLIHUIIBI

pa3padoTKH Macc-ClIeKTPOMeTpa JJIsl AHAJIN3A JIeTKUX MAacc.

2.1 OOmmue npuHUMIBI BLIOOPA MaCC-aHAIM3ATOPA U HICTOYHUKA MOHOB

—

©

n

MacCC-CIIEKTPOMETPA AJs1 H30TOIMHOI'0 aHAJIHU3a JEI'KUX Macc.

OCHOBHBMMU aHaNMTMNUYEeCKNMMN napameTp
eKTpoOMEeTpPMYECKOM aHanuse ARAOMOOASA b
HOWEeHUNMN n npepagen OOBHapyXeHUNHd (n

pPpakKTepucTuKHM KOTOPpOGIMe KB P OMVBEOTTPOUNMH O

PpMWUH M3o0oTONUYECKa asH HYBCTBUTENbHO:
€caqeKTpomMeTpmMmyecKkor o a Hamu 3 ao n prepmpeedn
OTOMNHLX OTHOWEHMWNW poxoagut pfo 0, 001°9
ebyeTcsd MUCKNKWYUTbL BCE BO3IMOXHbBE np
anunasa n per viR4.pBR u HE K NTOHDHBX M30TO0N
NN3InpyemMoe BEWEOKBONWMEERBEE A & MANM

A€

-

CA MUKPONPpMMEPBRPUMEAC FEBXE OCHOB
M cCnydyae ocob6oe 3HauyueHUe npuobperTe
neHM onpepgenawwmne Bbl6ODPp MeTOopga

TONHOI @Kasanumaeamnr npunr oagHbBMMU TONbKO

®® O ® O O D

KTPOHHBUIA YIO@POBLIX NPOO6 M NoOBepEpxXHOC
epAablx npo6b (oOKMcCNoOB MU CONen 31eMeHT
Mpwn MWOHM3auMuMm T a3 oBbIX Npo6 (rasb

€EKTPOHHGBIM yaapeepr 0OWbYHUOHMNINUPY OLUKN X

bI6MnpawTcCA B -lMMWanaaB,oHeT o/ 0obecneynsae

3PPEeKTMUBHOCTHb, HO WU paBHYW BepPOSATHO

anemM@ETMAP.N NOBEPXHOCTHOW TEepPMOUOHMUS3aAlL

BeEpPpoOdATHOCTDbW3MOTHMMBGEABR NAaHOT O BewecTBa



0 <

=

=

i

O O T O O w

voy]

QO

T T O

QO

30

TOAOM MWOHWU3AUUMNU, a AnAa yBeNn4yYeHUH
Tepuan MOHM3aTOpa Cc BO3MOXHDO 6one
MnepaTypofélnnaBieHNs.

ObbekTaMnNeMa@O MeTPUUYECKODTO 3 ah3 @D oI

nNAKTC4A cneunantbHDO noar or oBJj1eHHELbIe I

3MOXHOCTMW OYUUEHHBLIEe OT nNpumecen T a
wecTBaAa. OCHOBHOIW o0OCO6EeHHOCTb WU3O0T
enmn BCeX Ha nQmeasK . MVNelTemiais a H(0ar o a
NeKynapHOT O aHanunsa " ap.) ABNAe
TeHULMaAaNOB MoHM3aAaUUWU M30TOMNOB O/ HC

enNnnyYyeHNeM HOBMEePTAO M NEMWHERH/TEA . N3 BaXHEel

EeKTpPOMETPUYUYECKOT HawmD@TI@RH @ITA N& KT IC3F
oTonb BOAgOpOpga, Haunmbonee Cc[R7P%nN wmexA]
M3oTonNnbl OA4HOTNO 3/7eMeHTa OT/AMYaAKTCSH
CCOBBUble yumcna (o0oAaWNH n bonee), npeag
PMUOAMNYECKHE CIPTBEIMILA 0T 300 JanbTOH
OCTpPaHCTBEHHOT O pa3gfpenedHuns 7 paspj
COKOMW pa3peuwatwuen cnocobHOCTM®. 06

3pewatwwytw cnocobHocTb nopsagka 500.

TO mMBIOBEWecCcTBAa MOTYyT oTnumuyatbCca ApYyT
a COOTBETCTBY-OMRE-TMU@ KWMH TMBABHCCCM B HO C T U )
OPpAAKOB BeNnNuYunHBbI, a, cnepoBaTesibHO,
ONNXHAa coXpaHATbCA npakBfpyeckn [JO OCH
OCHOBHBMMN aHaAanNnMNTMUWYecKNnmun napawmer
OCTaTOUYHbBIMMN AN peweHwnA abCcontTHOI
nNeKTpoOoMeTpUMYecKoOro M30TONHOTO aHa
YBCTBUTENbBHOCTHb H a Y POBHE dbemTOT
30TONMNUWYECKBIKMT € NNUYHBOCC T b (onpepgpenaemMas

TEHCWBHOIO NWUKa Ha Macce, °BocegHeRr



on

[1].

31

peageneHMHA M3 O0TOIMMHDBX OTHOWEHMUI Mnau Cc

O4eBUAHOO3MOTKHOBTbL NOJ/IYYEeHUSA OJHOB

YK@BHbBLX napamMeTpoB ob6becneuyumBaeTcCs:
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-MOH-EDTUYECKON CREeMDP@OoO MATa, BKINIYE
HOB ,-aHMaimMec aTop 7 MHOT OKOJ/I/T€KTOPHBbIK
OTONMNHBLXNEMAPOMETpPax NPpUMEHSAITC A C
[ HUTHbBBEH aM UG @HICPIKM,AA CTabUMWANbHOCTbL MU
TOpPbIX Haumbonee nNnonHo oTBevyadg3d. Tpebo
-PU3IMYEeCcCKUNMM M XUMMUUYECKUMNU CBOMCT
akKkTa, TeXHoONor neim M3T OTOB/NEHMNSH K a
€EMEeHTOB TWUOKHVMH O M RaNnNneKkTOpa MOHOB,
abunbHOCTbLI paboTb BaKyyMHbLX HacoCoO
-cCTabMWNbHOCTbLKW CUCTEM MNUTAaOHIUTSM YBC &
cTemb (H® xyxe 1.10

-CTabUNbHOCTbLKW WU NUHEWHOCTbLI CUCTEN

-BbICOKMWM YPpOOrBpHAEMMM HIOT O O 6GecnevyeHunna vy

paboTEMmeMapoOMeTpPUYecKONn MHPopMaAUUMNM.
MMeHHO B coyeTaHWNw pas3nunuyHblX p
pPpeyYyuncieHHBIM B bllWe TpebOoOBaHMEAKT BO ME:

3fgaeTcH npunoop AN A p € WeoHBMasiH H D A e 63yae

HOBpPpeMeHHOEe BbNO/THEHNE MNepeyvYyucneHHt
e6o0BaHMS H a KOHCTPYKLUMWIO, MaTepwuan
annmTtunyecko-édner@cTnMemapcac, Ha 9NeMeHT.]
cCTeM U Ha MaTeMaTmpaerKnsa®ueédéepnboean
nowm.

MNpwn pa3paboTkKe HOBOTFTOCNBRENDMMRD P E
OTONHbBLX WU3IMEepPeHUWWHn NnNerkKkumx rasoB, MNpeEe

0) ABOMHOG OR&IDI-B&I‘B.Q’IH—MEIAMIA“H@CKI/IVICM&BHI'I

peccunBHLBX n 8B B XB MOUYEKaEAXSTT CUMUNCTEMbI no.
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ekcadhpTtopupga ypaHa B TEXHONOT MY EeCK
poum3BoacTBA, WU BO3MOXHBbBIN Kpyr 6n1mM3K
MMMUYEeCKMMCaaanNMMUMeBMA BoOpgoOpoOAa, KWUCcno

ajayax MK oW1 Ma N8 KKe, WB3003TMIOMHHLDA, a H a N u
ajgaudax reokpaswan r-swyaama NOTYyYeHMNSH
Hdpopmauymnwu 44 ynpaB/neHMUSH TexXHoONnNor un
p OW3 B O OOCCT/IBOAX,H € Hiaa K y Xe I HOEB OO QXM QNP IC M O, C
HOBpPEeMEHHO C NerKkuMmmMm ras3amum nNpoBOOAWUT
O MM O H-eTHETKbIC & (PT 0 p MO a3 TYopHabHBaR, 0 A M MO Yy 4y eC T |
bibope U p-asapmeBaAaMApa, TakK U B KOHCTPp
aecaqekTpomeT Ba3d2]Bllocekmgiwper ncTpaymsa BC
3mMepsaemon e3vbeOclnC Bn pMB BOgMTCSA Ha CcTa
moéop bonee npaBuU/IbHONE BB GRBATBO MH €

Y

nNekKTpPpor adaome v phap -MTNIMLH 5 3 ayanapyavs N € H
eXHONOrnyecekecmyvomamp e oeocopounMsIBoOagCTBA B
0

MOMTHWMUWT €J1 b HBbBIX C /1 OXHBbIX B VAMKMYEYHIVHHObI X3 TYO3T/J1 C

3

eyumanun3unpoBaHdH bl o n s aHanunsa arp

accmMaTpuBaTbCcsa Kak ©6as30BbIR.

2.2 TpeOoBaHusi K 6a30BOMY MacC-CIEKTPOMETPY /IS AHAJIH3A JIEeTKHX
ra3oB. Onucanue u ananau3 napamerpon npororuna MTHU-350 I'C -

CIEeNMAJTU3MPOBAHHOI0 Macc-cieKkTpomMeTpa «Cudoupn».

CneuvanumavnpoaaairesHimr por paldb0r@meinaerTc
peoCcTBOM WU3IMepeHMA cocTaBa cmMecen r
rekcadpra@apunan yrpmpedgHa3 HauyeH AJTSONODORKE O
MnKINa Poccuwn. ABnNnadacehob YHyeTBEPTHLM
neuyvanmnmsunpoBaIHEKBEIX 0 maTcto B -3 5cOe,p n v T-OMT U

neKTpomMeTD)P opmeHTumMpoBawH Ha MaKCWUWMaI b
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nporpamMmMeaoRo B@agydyYyeHHOTO B Xopme pas
TUNNOB CmMmaegTtpomMeT-ppB. MHAH3IHaAavyeHMUEe O aHFE
npepgeneHHOe ero TEXHUOBLAMME 3RA@BRGI
nekTpomMeTpa Ans aHanmnmsa <cocTaBa CME¢
aHa,fa0o@@aRAO BblCOKOH cTeneHbW aBTOM

Ha/l1TMWTwmMyeckKkummn 7  KCcnnyaTtTauun-OHABEKNWMP O K &

O < O O
©

ONnXeH BCTpaumBaTtTbca B numHumuunm A@BYTN cyb

MpoToTuMacaali e K Tpor pa3mo,f MTak MOoHCTpPUP

ycnosungabtaTobl K ack ynpasngawower o npunobop
pon3BOAgCTBA,-CHBKITHEAMAT pMa«KcCn oémpb » - pa
cnekKTpoMeTpunmuyeckomnm nabopatropmmg ol /in pYX
BekKa noanp PYKOBOACTBGOMNI EEBIQaKmee p@c A8 ,N
pa3paboTuunka, npodgeccopa, B . fde mo p cE. u§
BnNnepBbe B MUPOBOWNW nNpakKTWUKeE, B pes3ynt
cnekTpomMe-ipa 6 ANMC pe aANMBEOKBTAPHO M @A Y € C K V
npouM3BOLCTBaA rekca@ropwupgans3 alpmasH a. npu
npoAeMOHCTpPpUMpPOBAaABWETIO BO3MOXHOCTMWU- M
cCnekKTpoMeTpMuyecKkoro MeToOpga KOHTPpPO/A
rekcag@ropumpga ypaHa, nos3BonuMna B 06yAay
NPUMEHSAEMBIE, Maro e MEMB W LIC X iaMm U
cnekTpomMeTpunutiw. bbiia pokKkasaHa:

-BO3 MOXHOCTHDb aHanunsa n 106 bl X KOMMNQ
cojfgepxaluwmx rekxcadpropwupg ypaHa, dbToOop,

Apyruwe arpeccuBHbBE T as3bl;
-BO3MOXHOCTb OAHOBPEeMEHHOW Bbigalmum g
KOHUeHTpauunii ¢dprtopa M rekca@ropumpaga ypa
-BblCOKAas CKOPOCTb MU UYYyBCTBMUTENbHOCT
-BO3MOXHOCTb MWCN-ONBEDPpAMENPMABETK U X
HenpepbBHOINo KOHTpPONA u, cnepgoBarTent

OCH@BEOMATMUYECKOrNo ynpaBneHUsa npoluecoc
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K MoMeHTYy passxmae&kampwomweimpan ABMCoTeue

H N B 3apybeXxwxiHn HaAyKHMHID nNnuTepatmyweo |

nyo6nunuekauwui o] npunobopax O n s aBToOMAaTM
KOHUEeHTpauuvmmnmadpropaga yRpxKEa. Mexay Te
npob6bnemMb MMEeINCb BecCbMa -CYEeTpPBREE HPpIR
TpyagaHOCTMN®, npeogoneHune KOTOP blX noTp .

o6bbeMy mccnepgoBaHWUN.

OnbIT sKcnnyaTtauyuum m-80e©KNapoaMeT-f as
(MX-1210 ) no n X npAaMOMY Ha3HavYeHUI n
NepcCnNekKTUBHOCTb-CMBKN@HMIITPOMa @A A K OHT
npomMsBOACTBOM T eKca@Mropumpaga ypaHa, 0 C
hbrTopmpoBaHMdad OKWMUCNOB YyPR&WED® MUEBT XM NC
KOHTpPpONnA O6GbA1 3annaHupoBaH p[nNa BCeWw o0
oTpacnaun ObINO0O MNPUHATO peweHWda enT PEME
obnapgatwwer o 6o0nee BbLCOKMUMU NapbamvMBTDPAT
6bla 3aKoOHYeHa pldx/ppbabboTrwanemme AOBY X
aBTOMAT WY ECIKEVKXT pmavcecT poB «Cuoéunmpb»

Macccnek TpECmdmwppegctTaBnaeTr coboiw cn
MONHOCTGBLIO aAaBTOMaATU3NPOBAHHBbIN npuooc
OAHOBPEMEHHOTIO U3IMeEepPEeHUNAPTOOTHE WK HIM & K K 3
ypaHa, @Topa UM KuMmcnanopopga B OTXO0A4SALWNX
npouMsBOagCTBE TekKcad@ropupga ypaHa. AHa.
M3mMepsaeMblM OTHOWEHMWAM KOHUeHTpauyuwunimn,
KOHTPO/TA U pPEeXWOWmMpPOBARIEAOTO nNpouyuecca
MeTpoBMaaoekTpoMeTp MOT OblTb NOAKAKWYEH
KOHTpPO/b CcOCTaBa oO0TXo0oA4dWuMx T as3oB nNpo
nporpamMmme .

MacacHa nun3 aT-Ope KMPOMETPTAN Y € C K UKL H blo
Mar HUTHBbBIM nonewm, C OLHOBpPEMEHHOW

npocTpaHCTBE MOHOB KCUYCMIMOBJC &K [Dal,0 Y4 HBT X0 p &
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aptropumpga ypaHa, obecneynBawWmMim C
B Kmcnopopga, dtTopa U T eKcadgroppa
€ We HHble B TOYKax POKYCUPOBKM cCo

ONbKYy MaccOoBBble ymcona Yy Ka3s3aHHblX
YNHE, AN s obecnevyeHNnd yCcnosBwuim C
bl X My4JykK OB 6 blNna npepgnoxXedHansdak avHadeic
M3aTopakgm 0OMOTPYAMBEO/Mb HO T B € 4 a towa 4 p e w
yn, n, HECOMHEHHDO, AEeEMOHCTpPUPY IO
NT UCAN eEKT PO MeTPUKM BPpe CBBB.p aABE 3 H .
YyCOB OTK/NOHRSH IBA M@QO HHOMBT H B @M vmowt e n o
AaTOUYHYI pas3pelwatotgylte KCrrpaanaa HoGRCr TMEC TN

ner «@rxomacpeg KMEgMoPOWAGUTENbHO LW

UHH WMWK a MOHOB.

Becb Nak®MTMOMNGHIONKEN &NK TNDDME TPUYECK.]

MaeE€aekTpoMEOMPad »«@T 03BOAUA 3TOMY npuobo

BbiNo
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NHATb @MYHKLMM OCHOBHOTNIO 3apatwer
3BOACT-B@N NMBeHPH ad34] D /A X .0 TpeboBaH
3BOKIC MEBAOIEKTPOMETpPUYUECK TIPe mnHanmima
Mane ynpaB/leHWSA He TONbKO npouecec
TKWU ek caderyopenaiaB eHpi@Hagw 8 ppegenm
XO4AWAMBGEBKOWOTKM -@8DBROT PO MEATCPCM Y € C K OT
BAaHHOTIO xae&kHWppOMemacxCg@wp x>C,n 6w g
Hurh AMC

2.3 Pa3padoTka HOHHO-ONTHYECKO CXeMbl MacC-aHAJM3aTopa 6a30BOr0

MAaCC-CIICKTPOMETPA AJA H30TOIMMHO-XUMHUICCKOI0 aHaJIMu3a JIETKUX MacCc.

HecmMoTpaAa H a BaXHOCTSDb MCTOYHNMK a n

aHaimn

MTMUWYECKMUX B GCINVECRIOHVICECTTPEA, M @Poed 0B aHMU
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accMaTpuBaTb nNOCN@HPABEMNODOPEHUMY Mal
onTuMMusauyuunmn. Kak y X e ropopumnoceb, an
M3MepeHNa M3OTOMHBLX OTHOWEHWUN CeKTOoprt
npegnoydyTNRAGABIMS8A@TOpPOB o p39].r noxH TCVOM30aBa
NnpoCTpPaHCTBEHHOE pa3geneHune NMy4dykK oB
opraHumsoBaTtehb n x AeTeKTMpoOBaAaHMUE B p e
cTauMoOHapPHBE KonNnekxkToOpa, pacnonoXeHH
aHannsarR®\@aner Ko NOANY4YUTb BbLICOKYIW CTa
NYy4YKOoOB B MNpocTpaHCTBE, HeobGxoauMmMytw g
aHanunsa. BbICOKNUN Yy poB@&MBUNUEOCBKPOEIM € H & O [
Mae@Hanumi3iaTopoB nos3BonAer CKOMMOIIHIC U [
aHanumsaTtopa MW obecneynmTb, TeM CaMb M,
cnekTpomMeTpunypBR3|ompe bmovBkaad N 4 K MCF OYt
obecneynTesb cCTabunnbHBLIN B O BpeMeHMu
KoadpdhumyumeHTe wuMcnonNb3OoOBaHMUA npadist X 1 n e
Mac<bey yT paccMOTpeHb pganee, B T J/aBe,
Kak yXe roco@PewmwceiaH@ imaacopa -6as
cnekTpor p8ar MTHBeBnnAaeTcCH er o X KKNeweaxo
aHanmaa CcMecun aCpPPEAGCGHBEERK OOMEBE@B 4Y6M E
3agpadye cyob6nummMaTHOT O-T OIlD/OWBHB®ILEC TR AK /MA.e
AOMNONHWUTE/NbHEBbE TpeboOB@AMHMMYEEBRYKIDO HaXeH
aHanusaTopa: OLHOBPEMEHHDO Cc ner K ummu
M3IMepeHNe TAXeADRECAXDOMOPMHEBHM TYHIpAaHA, Takck
BaKyyMHOM® K@amMeapmm 3 avraccpca , T. K. aHanuns
arpeccmusHBbBIX rasos: bTopa, KNcnhpsofe
onpepeneHund KOAMYeCTBEHHBbIX FapHeab1oMB3 aaHT X
paccMOTpuUupe @@apieHEn AT, NnpeAaiwxa /KA eMbBue-T p Y
350rC m cohpopmynumupoBaHHbBE B TexXxHWUYeEeCKDO
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TeadAoOUreme i pouyecc

OCHOBHUBbBIM

wmwe cTWn

a MMEHHDO

TpeboBaHMVWemas3p abmarpiBMETMDA
eKTpoOr pasp@dlr MTsMB nsaeTC A

nonyue

KOMMNOHEHT-@AB MNB ET R M

s —rnexocmydxrtoap UFg(am ay st an 038 8 B

OCHOBHBI&3DBBI&MGMBOBI7I,

HWA

TpeboBaHMUe

AmMpAEeCUBHbIX

ner Kknmx T ag@as BO @&E)p,p amp UMe C H bl X Nk OMAN) O HAE H
btTopA € mMaccawmwu, cooTBeT c.i3]elHeHkoc, a 2100, p
ypawb npwnu MOHM3 aAaUUMN 9NT€EKTPOHHEBIM
OCKO/TOYHBIXa MMDHDIBY X , K TOMY
OpMNEHTUPOBOYHOE NPBACHET BRI OEH &
AaHO B Tabnuuye 1.

Tabnmnua OpbeHTNPOBOYHOE
OCKO/NOUYHBIXKIC@H)a® pUFga ypaHa

Tunn nmorMakcwumaMmHummarnCopgepxa

Macca, Macca,. | %

UFs" 333 333 50

UF," 314 311 15

UF;" 295 292 12

UF," 276 273 10

UF" 257 254 8

u* 238 234 45

UFs" 352 349 0,5

Takuwm obpa3sowm, AN s yBenmuyeHmnsd

pPpermMcTpupoBamr ek (MO XITdC pyap3ayH anvod FM aHKo oM

unmcny

KOMNDOHEeH-ITOE K TEIrago

KOMNOHEHTaOEEKMPm@me UFonbKO

pasa

no

CcCpaBHEHMWIO

M3 MepeHUMmR

cnepyert

oOC

MEe HEE

ob6o0

C pesMcCH@Pamneiemnadan

OTMETMUTDb,

MIa@OCCCK O J1 b K Y

YBEeNMuYnT

4y B CMTI BMCT TE1% HH bIKMa

YT O ANS

Xapack

rekcadagror

ydap
XeK a oo Hioa

o tJKso N o

VD HALTC &1 HD GB 1 BR H1 e

KV OPHEOX
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M30TONHOE @EPREIGPMEBMMEBTOERAS pas3pellalows

HO Haob6opoT, CnemYNETTM U T K BT bM € Jp ®BIH HION S
yMeHblLleHpB8MUAMADE MACCE
B

NPOBOAUNUTHL

H ac MIEeTKOTMp &y 4 a C T K €
obnacrTwu ner ke Kk mpocp-agaddcigT g o n

M3 MepeHMWHd KOMMNOHEHT

T ip COmGVMITRZE M

cmMecCMH T

Pas3/iunyHblX pabouyunMx OHOCR &M

KOHUEeHTpauymm MBMWEe@HEEMBIX CMeC U B pa:
npo6booTb6bopa nNnpuBegeHb B Tabnumnuye 2.
Tabnmn@xmn gaemMbe KOHUEeHTpauumm wu3mMmepsd

pa3/IMYHBIX TOYKax nNpobooTbHOpPaAa

KOMNOHEeHTHL cMecu | KoOHUeHTpayuunma Kowmndg
pPpas3NMUYHbBIX TOYKaAX
OQnewrdopmy|/( MoH) , [Mepepn |[Mocne |[o
BelweccoegnmaccoB({nnamerksnnameHannapa
n A YMCcCno, [peakTtqpeakTdynaBnu
YpaH |UF (***UFs") 333 | - 0,5- 90 0,5- 15
AprT o0 H|Ar (Ar"), 40 0,1-2 0,2-2 0,2-2
dtrop |F (F,"), 38 Ao 98 ]05-95 0,5- 60
Kncnol|lO, (O,"), 32 0,1-10 no 50 |po 70
A3 0T N, (N2, 28 0,1-10 2-30 oo 20
®1 0 p n|HF (HF"), 20 2-15 2-20 5-40
BOLOOP
Kak BULOHO n 3 npuBeaeHHOW HET a G /oMb H
CywecTBEHHO BU BAMBHTANTMOST TTMO O@Ta, T HHWDWK UM 00
BeNMnMNYyweBayueHTPRPAOMWNUKOMMNOHEHTOB B AWHaI
NoONy4vYeHA 7 OYNCTEKMU M3 MeHAEeTCH Ha
M3 MEeHEeHUA KOHUEeHTpaumum npoAyKTa 7

NPOM3IBOACTBO " TpebyltrT HeXnpe@pMB@e Ha

cnekTporpagpunuecKkoM pexume.

TpGﬁOBaHI/IH K TOYHOCTMWN egnMHMYYHOT O !

o)

eEeNITNKITttH:oCcaTtTeqibHOE CTaHAgapTHOE OT K IJZ1OHE
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cocTaBa CMeEecCMU rekca@ropuaga ypaHa H
TPeXKpaTHOMN OBKAGREMUIN KOHUEeHTpPpaAaUUNL I

npo6ooTbH6opa OT KOHULEeHTpauunmm KanwmoépoBoO

Tabnunuya 3. OTHoOCUTenbHOE cTaHpgap
onpeageneHnsa copepxaHwus KOMMNOHEH(Tn pam

nosepuntepoacmo TNt D, PSMame WA M.

MakcumManbHOe OTHOW|>10 oTpn@|oTnand 4 3

KOMMNDOHEeHT cmMecwu K 10 7
KanumobépoBOYHBLIX T as3o
OTHOCUMUTEenNbHOEe cCcTaH]|°18 °13 °9 °7 |°4

(B % 06.)

OaHacko, YUY MTHEER @HPENs a H 1 U cocTaBa n 3
KOMMNOHEHTAaAa C HU3IKON KOHUEeHTpauwnuwemhm B
pagoMm Cc KOMMNOOHEHTOI Cc BablTT MTK O K € K ONH LY
BO3MOXHOCTHDb BbiIMOAHEHMUH 3Toro TpebOB:
UYBCTBUTENbLHOECRBIPUMEAKPKE OKa3 blBRRBYLKO
BbiMO/MTHWINBIM 60NbWOM OTKJ/JOHEHWUN KOMMNOH:E
KOMMNOHEHT CMeCcCun KanmbpOBOUYHON.

Takunum OOpRABIOBE EMHIHbIX TpeoOoOBAMMEMH UTA

BbiTEKallnx W30 NIYpEIHCIC ar € K ¢,a dcroemyneaT ,y |

NnpoBeJgeHws e KMapcocMe TpMU4YecKor o aHanmnmsa
cy6bnumaTHOT O THPeo 1 3TBpoeadcyTeBTac A BblCOKO
cnocobHoCTM®, HO B TOXe BpewmMs BaxXHa B

Ha GopMYy nNWKa WHOAH HABIDETEOT @ ¥ @, YUY BE€ T BUT € S
Torf®MNA perumcrTpauvMm «nerkKomn» KOMMNOHEH
OAMHAPHON (PCRYAYV@EEBEMET UT b, UTO BO B
TOYKax nNpooTb6GoOoOpa B aHaNuU3IuWpyemblXx T as3o

KOHLUEHTPRUNAGAXNBHLBE ESHES8SUT EA .3 TUM B T € )
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6 bl U BBegEeHb nNYHKTPMNOOmMa@oOULme,H Wb b
OCHOBE-OMOMME@CKOMW CXeMb C OAMHaAapPHON (@
OLHOBPEMEHHYW peruvcrTpauUunilo MNOHHLBBB, 32,0 K C
38, B3I 33 a. e. m. Mpn STOM B KayecTBeE
Marlr HUWTHBbBa@H aMmaAIB@A T 0 p obecneynBawWmi p a
MaeeaekTpomMeTpa, M3MepeHHYW Ha YpOBHE
cnexKkTpa naTmu TEXHOTMOB NwaEicwmX (Ko opHHE
dTOopa, a Takxe NMPWUMECH bIX KOMMNOHEHTO
BblHeTOM WMUWPUHB NAOCKOW YyacTuUu BepLwWUH .
100. BepxHee 3HadyeHMe ,An@amBESpPaHmLLEVE] C[TE

OCKOJ/TOUYHOTENK CcCalteTKOr pregpoan WHa HGBbL T b HEe MEeHE

QT U TpeboBaHM4 ner nmu B OCHOBY
KOHCTPYKLUNM 31 eMeHTOB aAaHaCMEWMHRBGC KD
MTIBBS50T C: MCTOUYHMNIAAM A MIDHDBNPKAMA M B 0NN Cl

MHOTIT OKONNNEeEKTOPHWHOHOBIOpPpMWEMHMUNKaA

232CpaBHUTENbHbBN aaimaAIMBE3 OCHME@HRTCPOME T P
«Cnowupb» me kmrapcocr pasgalr QM T U

Kak cnepyetT M3 nNOoOCTaHOBKMW 3 apjgwadenc C
cnekTpoMpHA3d» O GH OoNnXeH obecneynBaThb
POKYyCMUPpOBLKWO HHaap HCblfea K O TTeKk ToOpa wecTun B
O6bITO -MAEKTpPOMETDpPE «Cnoéunmpb». Mp u 3TO
hPokycupoBkKWU wecTwu 9 ACENVEEKHTTPOOBM € T K & ¥
NPUHLUNMWANBHO HEBO3MOXHO.

B MZLTCE®KTpPOMeETpPeE «Cnoéumpb» Tpebo
peruvcTpauynmmn rpynnb nerkKkunx mmacc (a.e.r
NyYykoB B AuxnAddiRAx)3odw@na2 9R2eweHO co3 ga-HKUe

aHanumsaTtopa, CcocToOsSWero Kak 6b K3 aB)
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aHaAaNW3 ABYXKOBPAAMNYCOB:C AMSA AMBNBE®XK MADT C
( Pl

e 100

— |

— 1

23 | 7 5

IPDEKTUBHAS  TPAHMLIA ‘ /e% | 4
MATHUTHOrO 11079 EY I /
N —— £ D .
< W ] /
~7 _/53
¥ ST yars
/l&._ YNT2 Ry = 308 mn
5 R2 = 104 mMm
) Rz = 35 MM
S =10 Mm
S;= 4 wmm
S3=2 mm
\ NS, Syu= 05 Mm
Ky
YNTA
P nycH oXk. Cx e MaH amvac@AaT 0 p a S, «GuxtongpHba»d LL

MCTOUYUHUK ayrKi-XxtomasK T Kpa NpPpUEMHUK-XOMEBRKITX
NPpUEMHMUKA THAXeEeNONn KOMMOOHEHTBbI. MYy HK T " |
Mar HnToi/od ocmaaamnsaTtTopa

MepBbli n 3 aHanumsaToposB npepcrTabBIs
Mar HWTHBbIN aHanusaTtop C pagnycom U e
OpPpTOroHanbHbBM BXOAOM WU BbXOALOM WOHHOT
pacnoioXeHb ABa KonnepeopaTpahrerwoneduil
M=32 N CYMMbl MWOHHBLX nNyykKkoB M= 38+40.
Ha OAVWH KBHWEXIE®PHMACC KME/PBARY BNMBAHNA Ma
NoNeiT op o yaaCHTaw1 B @ag @ P &0 C b HeBO3 MO XH
pas3geneHne Xmpwmeswac none BTOpoOoNn (nporT.
Maeam® anuns3aarooBpoap a Yy MBaeT» UMOHBL apr oHa, H
we NS Bropasa 4YyacTb Mar H-NTOH OCTYOT Ma, H aBATMO3 PaOT IAC

aHanumsaTop, KOHCTPYKTWUBHO CaCBUMMEMLEETHPHVBMIA
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KTOPHBIM aHanmi3aToOpPOM C OPTOroHAa/AbHBb
4ykKa, Bbl3 blBaltlWnNm YMEHbBIWEHHY W Aucne
KYCUPOBKM no yYaAHyNN3IBaoPn nwaesonaer
HTponsa npoaykTa U cpbpaTtTmeHae oOfdt |
oaykTa (MOHFABIBRINYu©OpAaHABFpPEMEHHO B bIX
opor o Mar HMTHOT O aHanumsaTtopa cos3 A
KYyCUPOBKY MO HH BIX Ny4JykKk oB Ha KOJ/N/Jek:-
ecaekTpomeTpa. N GBMTAWYEHCEK N € XapakTtep
@aaHanmnmsaTtTopa «Cnouvmpb » AOCTaTOoO4dYHDO r
eppaumMoOHHbBIE KO3 MPPMUMNEHT b, M a /i Hakn
Hee, oOopuruMmHannbH@E® anpslATHOPA maEmd n p
weHmBEANM,/TAB8ECWalWMM TpebBoOBaAaHMAM nNOCTa
Or o-Cc MmakKcpomMeTpaun, 3 a@geauymc N1 0B H O, Aena
ecaekTpomeTpa «Cnoumpb ». Kak HUW e€eTpa
TUMUYECKOTIo pewRE@WMAP @QMEAT pvaarELC G U M0 piyay |
3MOXHOMW TONbKO N 6GXFE@ MY A AXe Tr@o0aBo BK OMHpUaeK
cyTtTcTtBoOBana TPE@axMepRaAAd MEBMEBA@GWMSI3 a TMA

TUHYeEeCKMUe CBOWCTBaA KpaeB blX noneim

NbKO B cpepHenw nnockoctu. Ecnanwm 6b T
or o aHanmsaTopa Cc yyeT oM BAUAHMUSA
3 MO XHO, Obl/1 Obl 3-AHPEKBRBRAMN BPpaaeaunim
pakTepuem nke WMeHee, MNMEeWR DY BT D TP agpn
caeKkTpomMmeTpanxlCadmpaeT, 4yToOo ANSa C
ecaekKTpomMmeTpa Hanbonee B aXH bl He 0
aAaBHEHUNMU c NnPpUMAYMAaAaHHBMN npoToTwuna
cTasmesxagauwmu.

Celiuac, K@mMmOa4YeOoKAEA TeopwaH awanm 3HUTTG
powo pa3paboTaHa, MO MMHIOT MPOBKRTIT MC xaa

annsaTtTopa «Cubupb». BxopagHasa T paHULUa
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ONA «MaNneHbKOTO», T aBHa/I WIBMEAT 09 @O N bBULDXI

M a

«

® T O

Ww T X O

w < O o

e

rHMTa «O6ONbLWOTFIO» aHanuMmiaaToOpa HaKIMNOF
agxgz-6(0c rpapg.), Tak 4TO €ee NPoOAONXEeHWN
UYHO 4Y4yepes3 TOYMKY BXOAa YyacTwuy B Mar
SPPhpeKk TMUBHBIE» aHanor un, COOTBEeTCTBYIH
agycos) . BeilxogHoe nne4vyo 203 MMm. Oco

eageHHOMU B paccMoTpeHwUe MaTTayxom,

BWUC oT paguyca oceBOI Kpaekooy

s
—

OTBEeTCTBYWOWNE NPOCTPAHCTBEHHDO pasf

4K a
S ULH
KycC

BblXO0AO0AT n 3 nonH+- napannenb H bl

ro no MPOCTOTE 7 K OMNOaK TJTIMCHCUTUN

o o =2 o

B 6 jom3r vunaeek ( 1 7 rpag. . npPpapMane
nonb3yemMOr o BapumaHTa aHanmsartTopa 3
ONMT NMNWb 3ajavya BbE@EAA Ve MDA & @ MEINO I
oaAY kaoFa 32 Bae@gumyio npunemMHY IO Wenb.

M3Bcero CKa3@BH@A@,CHOBHKBMMCTPE Kb M

OO0 OMMBag&b Ma V 4aYWOHIOTTMH EKXKXHOH MMa @@ ala naartT (

Cnoumpb» 6bIA T POMO3IAKWUW MNoneobGpasytwLl

n

A
e

o o 9 - O =

I

owapgb MNOMKWCHOINO HAKOHEYHMUK a, npeaH
Xenom KOMMNOHEHT b M C CH € [0YCRK® @ HIbLIKIE M B C
KcadTop Wma @yopTamHiae)C.K UM He goCTaTKOM B
3Kasa pas3pewatwwas cnocobHoOCTb B 06~
340eNbHO perumcTtpupoBaTtTb NUKW aproHa
ChopmynupoBaHHOE TeXHu4yeckKkoe 3apg:e
pamMeTpas/jeJ/oeHNIO N UKOBK cnapdoTaoypkurdgan n YL &
oBapumBaeT Heob6BXopguMMOCTb UX 3PPeKTMU
30B. TpeboBaHMUg K pas3pewawwenm cnococ
rKkoro «pmeafs¥pmac@gano BEBIRBMHYTEDL OpPUT
weHUE BaHAa nmaatopa, MOoO3BO/WNBLUMaE C O

anuaveatanagpe K TpomMeTpa «Cuébumpb ».
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9T 0 pelweHne BbirnaguT [ CepgypBHEAEMA GO
Ma@Hanns-amopabecneyeHne paspgenpemEnm
Macc: bTopuHFa B élgomgwmmgadDg p cagp@&ro HMa @G 0 [T a
Maccammu, COOTBEeTCTBEHHDO, 20, 28, 32,
39N1eMeHTOB H a pa3fgenbHble cTayuumoHapH
oOnNTUMMUIMPOBaAMMCTMYEKEMIRTO PHlapPpRAAMI HUT-HOT |
aHannsatT@paOl NTW OAna per ucTpaymMMmb X@& O K
NYyYKOB (PTOpPHAM@DIBMEYHPEAHHOA H-@ B D I8 Y &MCOKHGHED P € L
MaeeaeKkKTpomMeTpapaeagyonpup@poBOoagnNCHA yep
BTOpPpOreHaaggaTOpaB,andg@ K MCUPpPOXOoAaNIN p
cneunvanbHBbBW KONnnexkTOoOp. B TCPMEeKTPpOB @
MTKUBS0INC MOHBL NpoAyKTa NpoxXxopAT 4yYyepes
nona4a, gocTaToO4YHbLIWN Anda Tor o, YTOObB O
yacTmn ner KuMux [ a@ae i ADA CBGBGHOB npoAay.l
AuVcC
MOHHEBIE nyuyk nUkn-pd)gay BeiaopgaTcA n 3 Mar H

nepcuw nNo mMacce. BonnaTr nouaeacpksio M1y a Kpoemy

MUHMUMANbHOW AUMcNnepcuenm nNo mMacce npwu
nneuya HaﬂywéﬁnlvﬁlopperMCTpMperTc;i Ha epawu
Mae€aekTpomMeTpe «CubippExImM3admmana oIfn:
MCNONbIAXKTOP NPOXOXLOEHMUSH WMANHWMOMAOI b A § €
NMPOTAXEHHOCTMUW Maor3HiyaTBHAOEEM O 0 /BE . A @ GId WOHTOK /1

ANnda TOro®,bl OTAE€AUWTb MWOHHBLW NYy4YyoK npo.

KOMMNDOHEHT bI, BbiXOAAWeNn M3 MUCTOUYHUKA WU
peruncrpaymumu MOXeT OblThb 3agencrtBoBa
pacnooXeHHas BOTKN3 M Konnekaeoam@anmuyac

coefgMHeHHasda C aAQHTUAMHATPOHHBLM 3/1eKTpPO
NMoHwOTMUYUEeCKAaAdad -acHXaenwas aM8 @@ K M@ rcp-a gpa
350rC npepgpcrtaBnneHa Ha puoaapamvm8aposapl

NPMUHAT pagmyc noBopoTa MOHOB ANA Macc
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PO MISRITHIZ0 OHIARIETORT i

£

Apexmifiars Z0MT MEZRITHIZD R0A /

K5~ K

/4
P nycH @Kk NomAR®MmYecKad-aeaamaawm8earlr T U

OCHOBHBDBIEO MMTOMHYHEOC K M€ nNapamMeTpb 3TO0OW C
h= 125pa&amuyc noBOpOTa LeHTpanbHOIO ny
@ =-900n noBOpOTa MUOHOB;
h= 106BWMOMAHOE nNJjeyvyo,;

[, = 108p¥xXxXmmHOEe nneudyo,

&= 2°-BXOQHOW yr o0n;

g&,= +30-B BLIXOAHOW YT ON;

D= 0,85 MwM—mwmc e PpdsM MO Macc e

y =°3y3r.c81 HakKknoHa ANAUHUKW GOKYCOB.
MoHHONTMYE CKXMApPAKTEPUCPAKEB MOLP Y M HbIX

peweHNkCnonpso »x35 aTlyGyid &H o CpaBHa@Baklbe |
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O6o03HavYeHUsa B -Tnaoomymyuresibl Or OMP UB OH T A /lb HO
pacxXxoAMMOCTMWN BXOAgAWEr o WOHHBNOI VIB/BIK®A
MOHHONKW wenn e BREMHMMUMYAEX BEePTUKANbHOTC
ny4Jyk a, BXOASAHEHDANBaAaTMRALCCAPO BRIPP VDB /I
Avadpar mamu. BoicoTa-—-8XOMHOIBLEADAEGP-AT M
7.2M M . B3HauyueHNsa abeppauyuuvoe HBIXP X DO apdPM AL o
TakxXe npuBepageHb B Ta@BbmWUeC CcmMoeKMH/BEKKYA
2-T 0 nopsapaka MO JKH OAPTOBKA H & K Up p g N A Kop
pas3pe@wein CcNo®BOOMHIOOCM CNyYyae HeobGBXO0O[gUM
Ko3adpdhuyumeHT OB ( Kack BUAHO n 3 Tabnunmuybob
OKas3blBaTb 3 aMeprad30[ee LBalkWIE\HIOI eC THAC 0 6B HOC T b

TabnmnuyalloH4ON TMYHECKMNENC KAPRAKTHEIPCUC3 a T (
«Cunoumeaxacmna nunsMalrtiBpar C

MoHwwoTnMyeckmnminifMacacHanumsartop
KoadduumeHrt « Cun 6 urpdb)i Cu 6 v p=BOB)(MT I3 5 0 T
XI'xo(ontud. y| gge -0.64 -0.618
NnNocCKOCTH®) ' ' '
YI'B (yrnosom | axgp +1107.0 +413.9
BEPTUKaANbHOMN

yly (ontunu. Y +1.00 +2.14 0.000
BeEpPTUKaANbHOMN

XIm( pncnepcwusa 92.6 77.0 84.9
M M)

XIoaoa (chepunde| o0 +811.2 0.000
2T 0O nopajgka |,

Xl aaa (chepund| 0644 -1996.1 -405.6
abepparuon Aan o3p A /

XIBB (akcuansd| joqc +578.9 -275.2
2T 0O nopaApfgka,

Xl aBp (akcman| 45,9 -15151. -545.9
abepparuon an.o3p A /

Yron HaKnNnoOHa 33.9 16.8 33.8
okycoB, Trpapg
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MonoxXeHne paspewawwWnx ( BBIXOXABERMXH O E
pun u pacnosioXeHHblX H a N-aH@Aanun 3xpOTKOyCa
cnekTpMTpagh®AI C paccuunTtT a&HOA eB/OS 0 W@EBMBR/BIUT |
M npeagcTaBNeHHOrNo B aHanAuTu4yeckounw dqop

Mp wn pa3pabo-DKE VY @OKOD CCX e avIKbIT P OM apc
MTMWB50INC BO BHUMaAHMUE ObBIIU NPUHATBHB BCE
Takxe TO, 4T O aAnaA pelweHUNSs nocTaBne
NPOTOTMUNOM ABNACTEKMT FOMSKD MAKETUNP b »,

ABNAKTCA NpPoTOT ACNMNaemTepra n -3MMWm@Iic c H 4 |

(@)

nekTpomMeTpb cepun MMEXGbomMEapeun «Eunm

(@)

nekTpor p-agper MmTuMdar HuU T H-a B a /TIMO3N2ET ONpaC CPO |

MOCTOAHHDBM Mar HMNT O M.

233AHaNM3 CBO@ARTBY @O KA B -acHXaeNWb8 amMaocpca M a

cnekTpomMeTpa.

MpoBoOASA nopg6op napameTpoB 7 pacoc
hPokKycupywune CBOMTWBAC K 00 H He&XHeaMIbl 3 am ao
HeobGXxXoagnMO peuwnTsb P-9AOTVNEEEBEHMKX MOHRHA
TEeXHONOrMYyeckKkKunx 3apgadv:

lvcnepcun-aHamacaTdpa napamMeTp,mh on
paccToOSAHMUE MeXpgy LUeHTpammwu TAXeEeCTW! n
dOoOKyCOB MOHHBLIX nNydykKkoB (dpokycupoBKa nc
B paccMaTpuBaemMom 3apgaude 4N 4 Awnc
NMPOTMUBOMNOI/OXHbIX Tpe GoamaxH AP e 6lbeB@EBIMEN K |
obnacTtTmnm nNerKkKuMmx M™Macc U JacnNepaepyouwsr
aHanndECP EeANBREPC N IO, AOoOCTaTO4YHYW An

6 blnoO perumcTpmpoBarTthb H a O B a M3 O0OMTNMPOBE
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CTaHAapTHBLBX KonnekTopa TOWHMA ABWIXW H [ K
6NM3KO pPpacno/TOXEeHHbBbX 3/1eMeHADORB ®3waa
400a wn dRopa Nac@mHakd8.s3Ta Agucnepcwus
CAUNILIWKOM 60M1b WO (BMOgXx® NHPYE 6 @OaKKHa) ,
obecnewewapeMeHHasH PeaMMcoUpPpRAUL NG EeTEeKTUP
rasoBonm cmecwu, KpamHume U3 KOTOPbX OT
pa3a (Ha 100%). Mpn O6GONbLWOW AUMCNEpPCMU
AMHUUN GoKyCcoB °ComP@B XA BTy WERIT,TBEeHHOMY
paepoB npuUueMHMUNKa MOHOB, 4YToO He Xe)

npouvunnwCTPUPOBAHB PUCYHKOM 3.

/ |
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PuycHok lmcnepcusa onpepgensetrcsa Tem M

KOTOpPOE no3sBondaerT pasamMmecTUnNTHL KonnekxkkrTtTo
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UTO06Gb yYyAOBNETBOPWUTDL 3TUMMa@MaGvBaH K
Mo Macce Oblfla MCKYCCTBEHHO 3aHWXeHa
Mac cC bl, YTO NO3BONAET KOMNAaKTHO pachno.)
ancnepcus JocTaToOu4YHa AN s pas3MeweHUsA
OOHOBpPEMEHHOWNW per MEOBagpPrnoOHAHHWULXYPTODY a.

UT 0o06b 06ecneuynTb TpebyemMyw pa3speuwa
bokycupywwmnx CcBOWCTB NepBOro W BTOPOT
(ropuMs3oHTanNnbHOI DNUO@KEeCKAH -BWBMA3 aME
BbiOpaHa c yMeHbLlweHWs v 13, 080paxe dnm o
mcnonb3oBAaThb 6onee WNpPpOoKY I BblIXOAHY
OpHOBpPEMEHHDO, 3aHWNXEHHaaHsa N B ACTTO@P@AC M AN
YMEHDBLWNUTb BAMWAHMNE pa3b6bpoca MOHOB no
Mar HUTHOTIO aHanmsartToplac MmeAEaesp CMGI JHe v
YyMEHDBILWEHNE ancnepcuwu no SHeprunwu ec
abeppauyuunm. CooTBEeTCTBEHHO, -aGi@HIWVBRACKI
CTaHOBMUTCSH c@hpPepunueckasa abeppaymuns.

KoasgpdpuyumnmeHT chpepmuyeckon abeppauywnu
Hytomn ( pokycuMmpoBKa No yrny BTOpPpOro nop
CHU3UTb WUPUHWNEWMKODPDSB MNMAaXE€ NOPpWU MNUCNOOII
MOHOB C O6ONbWUM YT JITOM T OPU3OHTANbHOM
nopaagka npwu 3TOM, HeCcMOTpPAd@dqmaLngBeTI]T:
npeBblllaeT HECKONbKWUX COTbIX OT BIO/HMHDNH

ONTMWUYECKNUE X ap aakHTaeNpumzcaTTVoKpa MIaPCUCB € A, € H bl |
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TabnhbuyuallocHMHTOM Y e C KN e X ap akKH ae/pma3scar TAK pMa
cnewmepdbB350 I C.

MapameTp 3 H a Jee H
XI'x (ontnmy. yBenumyeHune |-0.618
YI'B (yrnoBoWn Kodsdg. B B(+413.9
Y/I'y (onTtwuuy. yBenundyeHdHwune |0.000

XIm( pgmcnepcuma no mMaccam|849
XI'aa (cdpepnmuyueckaanapapg0.000
Xl oo (chepunyueckanm aoempm|-405.6
X' BB (akcwunmanb Haoa naoegpxe-275.2
Xl aBB (akcunmanb-Hasasnapenkg-545.9
Yron HaknoHa nunuHuun dokl33.8

An 4 obecnevyeHUsd JoCTaToOaHamws3 amDae!
cnepoBaTennbHO, N Y-GBERBPRPOREABPDCB UL B A C
peanwnsoBacrbT IHEBHHKOM E pelweHnsda, obecneuywmu
nyykKka B BepTUKaNbHOW NNOCKOCTMU. Ha K n«
&2 = 2° (BXO [ HOI yron) uwue@GaascreeiHwBaeBepa
hbokycunmpoBKY, mw, TeM caMbM, TpaHCOnOpT.I
Tak W NnNerkKmx Mac C,-a HBaH/yUT3pauT O @M € pHbR Mcao
KonnekTtTopa NPUEMHUKOB WUOHOB. Hak noH
e&,= +3docHoBW@OTWUTHOrIo aHanmsaTtopa, Cyle
yMeHbWaeT BepTuUKanbHbe abeppayuuunm wns3o
OOTBETCTBEHHDO, obecneymnmBaeT HapfJexXHO
Konnexktopa WOHOB. EcTecTBEHHO, HDUJAHSAO B
CNOCOQHOOITPE ANANEA@ AARA3ATOPOM
Takumum ob6Gpasom, BbIOOpP nNapamMeTpoB MU
KTOPHOT O nNnompme AMVICODKRMATMHIMA G b H YOOI TN E BB @)
eMy ANS nNOCTQpPOeHaMHa IMasraHtoTpHao, I Op eMLBacHCL

,El,mﬁHHOBpeMeHHOVI peruncrTtpaunmn TAXenor o

w
o © X o

CTaB/eHHbX B T3crRakppoe ppdgalkiTMmacc
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I'maBa 3. Bpi0op U onTUMH3aLKM HOHHO-ONITHYECKOI CUCTEMbI HICTOYHHKA
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HOHOB MacCcC-CIIEKTpoMeETpa.

Bknapg MCTOYHMUK a MWOHOB-CNMEEMWM& BDITWOE
nns3e B obecneyeHMne aHaNUuTUUYeCcKUX n
OM 4YMCcCne U NOTO-BEYA/TMIAT @yad KamnK|do wma
NnepB bli B3rnapag of MCTOYHMUKA WNGHOB
pMuposBarThb C T a Gny/HEOHKbI W N PMO H B bId O K O M

OnNb30BaHMA Qpdwio (KMNMdl, epocTasag Ha I
eé TexXHMmMyeckKkonm peanmsauumum npesBpa
ry TpeboBaHUM, YyYAOBNETBOPUTHL KOoT
YUHMKAaAa ®@BBAPBHHbLIM3lygapoMmMm B 3T Wun TP
N O H bl X PUN3INY-@TRMXECHK NKOHHAOK TOpPOB:

MNbHOCTbL MNy4yYKa MUWOHU3IUPYHOWMX 3NeckK
agpnka 70 3aB), bopmMa ©n BenuMmyuuMmHa M
XEOHIEL&K TPOHHOT O nNyyk a B npocTpaHc
TpaHCTBeHHada @GopmMa 9nNeKTpPpUYECKMUX

3ayunm un QpopmMunpy IBELUXM e a K HiI bl e WY YPOSKL

(o)
X

AHBIX (MakTOPOB, HO MWMEHH O COTHOWI HOEMHP

L

HMKa WOHOB. K aTum dakTopam WTH
TN MoOHMU3aALUNUM C uenbtkw O0OCBOOOXpE
bTopwunAaB ympaaceica T p o me ¥3p5e0 T MTBMMe c T O

b30BAa/iOCb HaMep3IaHHB®é RpaAagJRKPA B

=

M a3 0TOM n BBeﬂ,eHHbIVI,BBMKD(BIMIBa

nNsEBMNEepaTypHOT O pexXunma B o6nac

o o =
X

=
L
A

BOCTMW K arlr p eMcaCTUEBAHKbEMT O [0 & 3 a MM a 0 &

s
w

AUMWOHHOMW KAMEHH®NIT UAREKDPO TUNE TIe M L
CTOT bt aC3660PXKKIM UCTOYHMKA U 3 ameH bl

PaHHOM MeToepoeoeHNBAUBRALBANEKTPOHHBbBM )
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NMPUHLUNB NONYYEeHNUA MOHOB [JOCTATOUYHO )
9NeKT{POHMHDECKNE MOMEeHTHL oT6opa uu oK
ocTaBaTbC4 npeagaMeTOM HenocpeagcTBEHHHb
BOOOLWe, a MMEeHHO ANdA TON KOHCTPYKLUMUYV
JAaHHOMC MaKTp d3eE@/eNn MU CTOYHMUK 1N O3HHOABY € M |
ANpa3fjge/BeHUTFATNYECKOM -aad MWz & TooppeMa p ¢ e
n m MOHHGBIWR My u4yoKk 3aBegomMo 0O NTXeH 6 bl

pa3/iInyYyHbIE NapameTpb B BepTuKkanb@Alhm wu

3.1 dopmyaupoBKa HOHHO-oNTH4Yeckoi 3a1aun pacueta MOC ucrounuka

HOHOB.

Kak UW3IB@KAWBIO, NYWY4OK B MNpoOCTpaHCTBE
napamMeTpamMmu: Tpewmd KoopAuMHaATamMMu 7
orpaHuMmuymBalT WwecTuUuMepPHBH Gi-zzha 3 GEB WM Marel
nyJYkélm: NMHaoekcamm 1 1 BT O0YIbIH/H OpP aMC3 X0,
BBICOTY MNyuyKa B T OPU3OHTAaNAbHOMTIIA BKEaB
BepTMUKaAa/NbHOM HamnmpasB/leHWal] blea BUaHpOVeaKLCHanM I
MaccCbl B MOHHOM TnNyyKe.-CAART MHNE MXN N3 ax
He3aBUCUMOCTIO WMPOUDHOIRPEG HOTI O ABUXEHNWS,
peanunm3yeTcsd B CcTaTv-aeawamamapauTECRKUI
Ozno HanpaB/I€HMWKW ABUXEHWUA MUWOHOB NYy4yka
BOONb OpneGxB peasibHOM NPOCTPaHCTIBEO BIDTKE
He3aBUCUMbMMU npeobpa3oBaHNA MM ce4yeH
ABYMeEpPHBX nMxXpdc wmes(taEc@n Xe nNyudykKn oyel
yacTWuuy B a3z oBOM cCce4vyeHUMU MOCTOAHHAaA,
MMNY NP anapy, H a yr 10Bble OTKBOHEHMWB ORY AR
BepTUKaAaNlbHOM HanpaB/ieHMNAHX. B 3T OM

KoopagmnmHataMMun CTaHVyT KoopanmHarta n yr nc
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6nwogaemmMble " M3 MepsaemMmble 3KcCnepunumMme
efcTaB/ieHne O @Ga3oBEMIERPRPERPBBPAMY €
H H bl X NMyuJykK oB, paccmMaTpunBaeMbl X -B
eKTpoMeTpuUM.

da3zoBad nnowaanghb, onpepgensdtuwas 06.
eocTaBUTENbHBE TOYKWU WMOHHOTNIO MNyuykKka
yecTBEe E€eAVUHWUENTMAaAmap OHWbsHHO NpPUMEH:S
M. Tpaag] . OcCHOBHOW 3apavyein -opmunwsedlo

CTeé€Mbl MCTOYHMMK A MOHOB ABNnNdeTcCHd pac:t

bopMuMupoBaTb IMUTTAaHCb MUWOHHOTO MNYyu4ykK a

MNCOKOCTHA X, Hauwnyywumm obpaapanwkIadlacom

Ec
M a
da
np
a K

co

ny

p a
9 /1

p a
M N

p a
ny

TecTBEHHO, UYTO B 3TOM CNydyae YyXe
@HanNnum3aTtTop TakKxXe [fONxXeH O6bTb ONMKCa
30BOM npocTpaHCTBE. ®a 3 cosbansa c M B O uEa/s
ocTpaHCTBAa, -aBHIPBBAYIOPRAMC@AA NydykKa I
cenTtTaHcom. CoBMecCcTHasa O0NT “KavMaB/BN3NSAT O/
CTOMUT B Haumnyyvwem U3 BCEeX BO3MOXHE
YyKa C akKcewmaawmzT@iwdlma cc

Takunum ob6Gpas3 oM, HWakKgag M EBEHAC/BMO3NACTTOBP a ,
CCUMUTDHLIBEOMBT MMOBKYPI CUCTEMY MUCTOYHMUK
EKTPOHHbBM ygapom Takumum obpas3oM, 4TO
a) copmMumpoBaTb B T OPU3OHT ANDBHWMWM 1N
3 pewatuen cnocobHoOCTMN) y BblXO/4HO
HUMaNnbHOW WMPUHB W @ YyHren onvp epsabruxaokaumy
6) cgopmMmpoBaTb B BepTuUKaAaNnbHOWN nNnn
cXxXoagun@BocmM3a B2 NAWMA HaWMYy Y WKUaMM NOT 6T paaH3

4K a Cc da K C ealTHTaaimMaG amM ONpaaC B 3TOMN NJaoOCKOC(
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3.2 OlecneyeHne MUHUMAJIbHOM JUCKPUMHUHALIMM 10 Macce B IyYKe HOHOB,
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(popmMupyemMoM MCTOUYHUKOM.

Ocob6GeHHOCTFCbIHE K MA@ M@ET PUYECKOI 3apaduy
ekKTporpad®PedeOlrIrCMTUNaBnaeTcab HO@MHOBHPHEM
rmcrTpaygunum Kak T-HACOKEMINObA NMKaoCMCM, 0 HGE/HUT3bK N X
r K nux Macc B-40pnAaas3dpaer Y& nowBaamy 3 aur
NHOCTGbLIO obecneyunmBaerT OOHOBpPEMEHHY H
HHbIX TOKOB B OSO0'‘DHVM KO NAAIHABB,HEG O NCHO € |
ecneynmBaTb QPdopMMpPOBAHMUE UOHHOTNO ny:
HUManbHOW AUCKPWUMMUHaAULMWENW NO Macce.
CeroaHs ob6bwemsBecCTHbBM @GakToOoM d9BNSAE
eKTpoOagoOB, 0 6 PoanN3TYMIHUENCXK Y ¥ O HECHUOO T E M M C T (
HOB, obnapgaer-t KOHEUYHBbIM akcenTtaHCcoO
HMNYnMBaeT RHPOLTCPARCpPpBEmMpPOLEeNIeHNE N
M WuUTOT e, B CPopMUMpPOBAHHDEBIW nc

a
EUYHO

asom, OVWCKPUMMUHELHWOB HD &1y O B+ dippa MVEDCPCY
C

S ©T I O

K p

MMMHaAULMA» O03HavaeT, UMTO WUOHL O0Ff
bWNMKU NoTepsamu, ye,M UW@EWBOARAYT KA U
C

I

YHeCTBEHHOrNo cocTaBa WOHOB B GOopMI
oOweHMUI WK THTTABNPY e Mdblji B n ppoed3by N b T
PUMMUHALU NI no macce, B 3aBUCHMMOC
TpoO

HCUBHOCTEN -CMEKOTEPE B aHI@/TIL3 Py emMor

MeTpmyeckKor o dHA TN 3 ®| e P A NKCEET an

< -
® O o @

PpAeMO ep a3CHIapyoeCcHTMpea H e HH O C T U M3 0TOMNOSB

B no MacCcCe B MCTOYHMUK E Mm3IBecCcTEeH

o T

0-A0ropgose nNpownoro BekKa.
B npupope He cywecTtTBYyeT MeTOALOB W”

T OpP blX O6pa3OBbIEBafIG/ITCFbOI'6)bI OfMNHBE K O B bl X
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aAaKOBOW KMUHEeTUMYeCcKOW aosHeprumem. Mp
M a CywecTBEHHGBbBM AaBnNAeTCHA TO, Yy -
NnoTeHUMAaNbHBM NeKTpoOopgoOM, K aK

HOPpUWYEeCKOW o pmMEBHN HABWEBHIKEMO KaMe
Pbl MMEIWTCA oTBepcCcTMA (wenwn) AN s
TPOHOB, BBOAgAa aHanumaunpyemMoin npoobb
BUSA X MMEHHO 3HauyueHMWNe HayanbHOM

nensaemy cohpiagaxeoBaBWNCA MOH U3 UMOH
erT, TO NO KaKoOW TpaekKTopomTaHeoby)
e My (nMocC) MCTOYHMUK a MOHOB. Ha nwu
MUHBIX HavYallbHbIX B3HepPruMmim y pmeBa@B UGC
MOHBIX NPUYUH AUCKPUMUHALWUU UNUOHOB
YyecTBEHHHAB]. MpduperkorHams ayumm aTomMoB (
TPOHHBLIM Yy /[ apaTMO MBHOLBEH UK a MDY & KIW/AAND H b
AHAKNTCBOEPRUMMOBOTI O, LEPXAHAA Benndy
KOMHATHOM TeMHepaﬁWw%. clbpcut a B Jjo M @
0OaTo0MHBbIX W XIOUICESKEYTy loQe 1 AwM& C aiplad MLe €
NbHble KMWHeTMYecKunue 9Hepruum obpas
HyaTbCsd OT OJEOAT 6P HAMUEE AIEHGISMTOK MH, a

a smx , B COTHMU pas npeBbWAaTHL Hauan
Ky NnsapHBbIX MOHOB. B MCTOYHMUKE no
TPOHHBM ypgapomM cuTyaumus- C oTb6o0p
XHAeTCda MNPBACYTOMBMEG NacT MU gocTart
HOPOAHOT O Mar HUTHOT O nons«a, ncn
TPOHHOT O nydyk a n Han pl4p M@wWHO0F DO
apHBbBE, MONeKYy/napHbe wnnun dpar MmeHT

3auunm umeoBnamailm e cBOEero o6pa3s3oBa

NbHbBMMU I HEeEPTIr ndadamm, Ha4dYuMHaT CBO
TPaAaHCTDB®EHHBbIX CKpeuweHHHBbX A NEeKTpPpUMt
Bnajgawwnmm TPpaeKTOpPpUnNAamm. YcnoBwud il
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pes MOEH/HBY 0 UAIH M3 AL MOHHOMWM Kamep bl M
WecCTBEHHO pas3HbMU.

Ha OCHOBAaAQHMUMUMU TeopeTunmydyeckKkmMx n 3 KC

CKpMMMHALUMUN MOXHO cpenatTb crnepgytwwme
- KONNMn4yecTBEHHaAH Mepa ONWCKPUMMUHAEALUMN
peapenaTbCA T GECJTILEKKOT P OHMBE T [Viea.C QNemMeHT
anunsaTtopa, orpaHumuymnmBas nepundgepunimH bl
HHOIo nNyu4ykKa, MOT VYT TeM CcaMbM WUCKa
HOB, CcoOCTaBAAKWNX WMUWOHHDLIA NYy4yoKkK.

- ONCKPUMUHALUMNS MO H30aB HMaoy a M B B Bl @ C KKABX
eprmm mMoOXeT MUMEeTb MecCcToO, BUAMNMO, n
4y enmyb o obnapatrT cCyuecTBEeHHDO pasH.I
HaNnbHbBM KWUHETMYECKUM 3HEepPrmnam.

-AMCKPUMMHALNS USBHROBTPMT YMETB@ AMMaTr
nacTun wo HpospaMpio BaHMsS MOHHOT O Nyu4yka

MaTemMaTunueckoe MogenumpoBaHMWME MCTO'

(v

apomMm ¢ pa3NnunyHOI KoOHduUurypauueim ane
SNAMYHOMN MMWHEH®DK O I cmcrTemMon nNMokKasar-
KYCWUPY HEUKETTPOO HBIZT MAT HUTHOT O norns CUTYy

yryéonaetrcsa npwu Yy B eMUUYIEYHEUCVK O M 1 ICHALE T 18 O

eTa BCe€eX B3aunuMHDO CBdAdA3 aHHDUBbBIX napammMeT |

3faHne 6e3AUCKPUMUMMHAUMUMOHHOIO wWamaaH
yAHOMW, ecnun BOO 6 wWe48|slbiaB O /I IMNEHYL,  NOE X E
TMONbX O pa3paboTkKe MCTOYHMNK a c pas
CKpMMMHaAUMUA NO Macce nNnyTemM TwaTtensb
oXecTBa NPUBOPHBIX U UEBESIMEHKIKMN X K aIHKD
AaNNTNWYEeCKON NnNpoobdGNEeMBL. Mpnm STOM 3apfe
a ob6dA3aTenbHO 0O XHa PpewaHmolsm 3 ggTna

paKTepunsyemor o ero akKcenTtaHCOM.
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3.3 OO0mas nocranoBka 3aaa4u Bbioopa u ontumusaunu MOC ncrounuka

HOHOB

B ob6wem BuMAe MnNocTaBfneHHaa 3afgava

MOHMW3ALULUWOHHOMN Kamepo#n n BbiIXOA4HOMW

acCTUlI MaTWMY HBbIX MMME PCMUWOHHVLBIX n OAWNWHOMUY

COBMECTHO QOPMUPYIWWNX MWOHHLIA MNYy4YyoKk

MACOK OC[A%.B pfaHHOM @GJ/AY YHeee0,OXWWIJ N MOCTUN BeE

MOHAEBDTWMWNYEeCcKOT O nyTMW" B MOMDUHBEEAaAsAN O B8

MCTOYHMKA MWOHOB OblNa C@OP DY 4G MR I

neKTpocTaTn4yecKOIm JTR H 3KbB. Y € & BOBI®  VPORHERHEX

0I'ITI/I‘—I€CKOI7II'I|CKZI/II/IHCHTT€I:MbII/I3BeCTHy}O n wnmp-0K O

CNeKTPOMETPUUYECKONH NPaKTUKeEe MWOHHYI

9T a onNnTuMKa xapakKTepusyeTtTcsas cnegywouwmmu

BbicTPbIM YyCKOpPEHMWEM MWOHOB NpPWU MUXUYDGa

no3BonAaerT YMEHDLUWNTHDb BAOMWAHNE Marlr HNTHDO

hbopMMpoBaHMA MOHHOTO NydykKka, T.e. YMeH

MUWHMWMaAaNbHbBIM YNCJ/ITOM 3/1€eKTpPOJOB nNocC

COKpPaTWMmT®b ONNnNHY MCTOYHNMNKA TWO IME KIP N M7

no MacCC e,

YCTaHOBKOMW H a BblXO0Ae NOC K OnNnn

cTabunusaunpytueim MOHHBII Ny 4ok nyTewm
yacTtemn, O6bIMHO Haumbonee oOoTpaxamwwmx

3N1€eKTpPOHOB.
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3.4 MoaeaupoBaHue HOHHO-ONITHYECKON cHCTeMbI HCTOYHNKA MoHOB MTU-
3501°C.

CxeMAaTaHAAPTHOIO WUCTOYHMKA WUOHOB T

puni .

~
NN

N

AN
//{ | &\\
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e
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9 10/11/1e

(] ]

Pncydoxema MUCTOYHUKaAa TuUuna Hn,
l-MOHM3AUVMOHHaAaKaK@GMOPMBLKZ OP 3-A1E€KTPpPO
boKyCUPpYyOWN e—TMpayr bHKMaT bB, B, @bAraa 3nopoodopsa 3 H 0 € |

NPOOBLINEKTPOHHbBLI2Z-ZNYHBRAA B-yuoKHaH, bl Ml 3Ny Y (



B b

=

59

MCcCTOYHMK cCcOCTOMT N3 cCcAnefywOWwWmx OCHDO
Me p bl (1), ycTponcTBa AnA BBEeAEHMWNS:
€EKTPOHHOA) HHWOEM NU2cKoNn cuneda)embo ( NOC
MoHmnm3sayunmoHHasa Kamepa @PuU3IMYeCcKNU OrTp

paHUWpyeT €ee OT BO3AgenWcTBUA 3N0eKTpwn

aMepb npoucxoawunrt MoHU3aUNH4 BewecrTB:
NeKTPOHOB. e Brbprry@oHMuXC A MOHOB ncec
poMmcxoaunTtT Yyepes3 wenb B nNepepgHenm cTeH
O H bl obpasytwTCH HenocpeacTBEHHDO B

bITAT MBawUee MUX NONe, MUWOHM3IAUMOHHAaAA K
MMEWOHHbBIAN O06bBEeKTWB, T. €. Hanobébonee cC7r
ObexkKT 9N eKTPOHHOI ONTUKMN. B 60K OB bl
bBINONHEeHbB OoOTBepCcTMA ANA BXOojJa WU BbXOA

b

)

- O ®© @

YCTpPpOWNCTBO ANA BBeAgeHWS T as3a Beoo6I/

TPOMNCTBOM Hanycka, CNyXuntT Ana nopga
Mep bl, roe BewectTBO npobb 6GyaeT nopg
4ykKa. O6bIMHO OHO TnpepacTaBnseT cobol

NoONHeHHOe B 60KOBOMWMayMa@aHBA@BHRAMEP BI H
OQNeKTPOHHaAaH ny wkKk a CNYy Xnrt AN s CO0S3
€eKTPOHOB, bomMbapagunpytwuwer o BewecTBO
paBnawwum 9nektTpogom (anektpopgom B
nonHAaAerT CTeHKa MOHMW3d W OTHOHTOESH LM @ M @ |
TOALOM 7 aHoOgOM Ha3blBaeTCHd KN OHMWUSI3Y
rynumpyetca-1090n@Bagenax 70

KaToan pas3orpeBaeTcs A0 TemneparTypbl

MnepaTypa WU3IMeHAe2000C) B nppRABAaP 0 i
pe3 Hero ToKa Hakana, npu 3TOM 3a
pa3yeTca o06nakKo 3MUTUPOBAHHLIX 3eck
GunparwTcsa U3 NpukKkaToaHON obGBnacTtTu, WU
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pejenaHemBouwip ynoaum m noTeHUuManowm, yepes
HWN3aAaLMWOHHOW KamMepbl, BXOAAT B He e,
€KTPpPOHBI, He y4yacTBOBaBWWNE B UOHM3aL
Mepb 4Yepes3 BTOpPYLI, KONNEeKTOPHY I Huje
TOPbLIA O6GBBIMHO NopgaeTcsa [ONONHWUTENbH.I
abunnmnsayuunmn Be/NNMUYMHB TOKaAa O39MUCCUMN |
K a, npoTeKkawuwer o Mexagy KaTopgoMmMm U U
HM3aUuWOHHOMW KamMepoi n K 3@ 711X K TBOEP/IOUN
rynmpoBKa MOHU3IMUpPpYyLWETro HanpsaxXeHNSH
eprmiw 931eKTPOHOB, BAMAWYW Ha cTene
ans AONONMNHWNUTENbHOW PoOKYyCUMPOBKMU 3 N
EKTPOHOB B oO6nacTu MRXANEKBPTOHORBR WUC
rf"MTHOE none. T 0 none co3pgaeTcH4 E
nondamu n coBnapgaert no HanpaB/eHHMWu
M3NPYHOWNX 3/TE€eKTPOHOB. B aTtTom axkcwu
MTNUPOBAHHBbIE C K@ T ocanan,p a B W XWT CTApP a € K
EKTPOHHBLIWN NYyyokKk cTaHoBMUTCHA 6onee n.
eHbWwaerT m cTtabumnmnsunpyert pa3mMep 067

MXEeHUNW D3NeKTPOHOB MNO cCcNMUpPpaAaNbHOMK T

po6era, BoUIMOT NKPUYBENUUYEHUNI BEeEPOSTHDO-

npoobl.

Ha3HaYyeHMEONTWMOILK & O I —C BGITTESANB T b 7
obpas3oBaBwMecHd B MOHMW3ALMWOHHOMN Kamep
Heob6Xo4WMbBIM AMUTTAaHCOM, chokycupoBarl
TpebyeMOHIDSA 3HRAS BRI UK. B MCTOY-@ MK BY ECMKN
cnmcrtema npepcrtaBnaer cob6om MMMEPCMUOI
bokycupytwer o, BbTArMmBawwero UM YCKOPp
anexkTpopg nNpepgcrtaBnsgeTrT cobon konnummart

pawep WU YyrAbl pacxoaguMMOCTMW MOHHOT O nNYyuyl
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Kak yXe T oBO@WM/TMNGIECKAAHKXeEeMa WU-CTO
cnekTpor p-asar (MT@binac BwOHHERGIB MO HTIME OB H
4 71U H bl 7 c MUHMUMAINbHBM K OT/1 VEGLJ/R IC 3T 18 & M
cTaHAgapTHOMY OMBC TTOMdNHaM KHym prao. H

Mpn KOMNbKWTEPHOM MOAgEeNUpPOBAaAHUN U
mcnonb3oBanacb Ccneagytwwasa ero-sagpeHEBa
KOoOpob6GOoOUYK a, mM3BeyeHMe MUOHOB U3 o0bnac
BbITATNT MBaWWWNM HanpaXeHoRMUPp OKDHMHATER OB I
NpoM3IBOAUTC S KonnummMaTopoMm no TUNYy
dopmMumpoBaHMe Ny uyk a MOHOB c TpebyeMmt
MMMEPCUOHHOW JNTUH3OMN, cocTOSdWweiMm n 3 B
yckKkopsatwouwer o 9NeKTPOAOB 3/ enkKpmMpioeam O/ HQOE
ABNAeTC S n NepBbLIM 3/TEeKT-QD B WE CKKOOTAN N &
KonnumaTtop orpaHmymBaerT MOHHBIWR ny4yo
napameTQpbl. PacuerT MOMO MHIBNMIKDALU NCAN C T @ W
MOHOB NPOBOAMIMCSA [PCO rMpcanvdOMibb 3poaBcAHeNTEaM MO J1
Simion8 AONO/NMTHEHHONW nNnoagnporpammamMun AnNA
MOHOB W ANdA pacyeTa ABYMEpPHbLX 3MWUTTaH

HauyanbHBbW da 3 0B bl o6bewm MOHOB E
ogenunpoBancsa aem.y okuimmp pHpaTtTHada vwacT

6nacrThb obpas3oBaHMUH4 MOHOB, OF paHMWYUYKnE

3 o =2

€EHTOYHDbBIM nNyuyK oM MOHN3 NPpYKLOWN X 2 /1€

=

apameTpamMu 9NTeKTPOHHOT O nyykKa CUMUTE
nnockocTtun ocly 5Y) MMM nOMpPpUHA B T OPU3OBHTE
no &xmMm KatTop MCTOYHMKA MUOHOB ObIT pachHn
9TeKTPOHHOTIO nNyykKa nNo ocu X pacnonar
KPbWWKW MWOHWM3ALMOHHOW Kamepbl.
HayuanbHasa OSOHepnacb NpaBBOIK Yymemnepart
(cnyyanHasa BenuMmuymHa U3 [guMmanas3oHa OT

MOHOB B MOHHOM NMy4dkKe onpeagendanaceob nc
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MOHWMW3aAaLUWMWOHHOI Kamepe. HanpaBneHue r
cnyyamHo B @ 3 MBOCKEHMD M Avnana3oHe yr nos.
bopmMmpoBaHMA MOHHOTINTO NyyKa MarHUTHOE
MogenumpoBanochsb, MOCKO/NbLKY B MNPOTrpamMME
NONYyuYynTb ajfjeKkBaTHYW peanbHOW KapTuUuHY
PanpepeneHne noTtTeHUMANTOB ANA HayvanbHC
06 Wwm x coobpaxeHUMmN 06 ycnoBwu4ax paborT
pacnpepgeneHne pganee onpepgenanocb B 0P
OpHOBpPEMEHHDO M3ImMeHANachsb MOGiom6 wpaun a c
NONYyUYnTHb Tpebyewmble SMUTTaHC bl Ny 4k a
HacCcbWeHHOCTUN MOHAaAMMWN.

CxemMa 9/1TeKTPUUYECKUX HanNnpaxXxeHWmnm un |
npeagctTanan@B&@ NTMYNHB NOTEeHULMaAaNOB Ha 3¢
pexXxnmuwe.y = 30BOE= B2800p=B;250 0,85 Uiod ™
noTeHUWaAany KonnummaTopa.

2

10

Uxoppl,2

Uyck Uzrl,2 Ud
PucH b loH#®OI TMYEeCcCKad cxXxemMa UCTOYHMUKa
Ha puncg78mape acTaB/leHbl: TPEXMEPHGHE A C

MOHHBIA NYUYOK B pPexumme ONTwUMADIN b(HOLAXC . A O -

rOpuM3O0HT aBb HMOMO C KAUCCT. A X .
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PucH®Kk TpexmMepHasa pac4yeTHasd MoOoAfgenb

PWcH &k WOHHBIWN NYyYoK B BepTMWUK b HO
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X

PuycH @k WMWOHHBIWN NYy4yYoOK B T OPU3OHTANbHO

OMNTTAaHC UOHHOI onmy%io& TH X4 8YyW4aQ c V1aB
PUWCYHKOB BUAHO, 4T O MCTOYHMUKOM MOHO
yr 10BbMMU napame‘r(praovmn 3D ® T & N b3H, asb =n4h1 o c &

(BepTukKkanbHasga NNOCKOCTHDbL) . MonHbIN pasb

Trajectories: ‘éEFE?gEEEE“c usage 99.74
Acceptance:! 997010000 {usage 99,7}

A Section ZsA (8.8,1.81) 99.9%

PuycH ®K 3MMHC MOHHOTNIO Nyuyka B T OpMuK3C
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E min/max = 2997 .89 i
H mnin/max = 1 . 0O0DOPBEEEod
Trajectories: 997010000

Acceptance: 9970710

B Eection

PncyWoKOMMUTTAaAaHC MOHHOIO NydykKa B Be|]

Kak BWAHO ®U3 3PMWKCTYTHEKHAC QM OHHOT O Ny Yt

CKOCTMW Xopowo o0o6GYCNOBAEH WU MNOMHOC

aHanupa.T B BepTukaqdPH@n Hao@GxpcT,M UM

6on
o6n
3 MM
3 MM
e H

pac

bwme abeppauLMOHHBN «XBOCTBbI», co3
acTuUu MWOHM3auum yTaeEpaes oNXBIOCK bl WS
TTaHca GOPMUPYKWTCHA WNUMEHHMOTAB@ DKM ae T
TTaHCOM, npueérenmavmord@opunemobos |
TpanbHOMW o6GnNnacTu”W MUOHMU3IAULUMOHHOM K a

XOAWMOCTMWU MOHHOT O NyudYKkl=0y/MleHbwWaeTcC
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|

P nycH olk. MOHHBIN NYyyYyoeN BNBE@ERVERBU bAPI

cepeagunHb ob6nactTu MOHMU3aAUUMNM.

M minsmax = 1.00000000000 . 350000000000
Trajectories! 10000410000 L4
Acceptance: 1000010000 :

B Eection

P nycH olR. OMNTTAaHC MWOHHOIO Ny4yvykKa B B

oTb6bope N3 cepepguHb ob6nacTMm MOHM3aAUUMN.

B peanbHOM WUCTOYHMUKE WUOHOB HEBO3N
TONbKDO n 3 cepeauH®EMe:HHMMO3TA0LEMPOPHVHIOPIO B & t
OKOHYATEeNbHOIo 3MUTTaHac MOHHOT O ny

I MATTaHCa npoBOANTDbCA ero Konnmmunmpao
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aHanus aboma u BXOJAa B ,MakKBMNMOAOELERD
KBas3unnapannenbHbLIA NO/HHBKE WUN YOHOKKNO BbLICEC THaAl
pasonagyTcs B npocTpaHCTBE. ana BTOT
KOHCTPY®TIaMOBKA AONONHUTENbHBLX KONAUM

MW B blX O AaeH amMiamc3ca T O p a . QTmnm agwuadpar mbl MoK

PncyBXwnnnvmunpyhaupar amb Ha BXo04e WU
I-Nc TOYHNMK -KDOIHIEK, T 0P bl NPUEMHIKKE NR&IT K
npuMeMHMUK a TAXEeKOeRNNMEM P Y 0LWnde Avnadgpar

5k onnuMMUupyouMme gnad@EareMa& UHX aMep@gaeatTe

B pe3synbTamen npopBemesayumm WNOC unMcrt
NONyYeHDNMOMIEECKAA CXemMa WMCTOYHMUK A, 31
cornacoBaH C axXHlemwaaTTOMa.Macec

B OKOHYaTe/nbHOMNITBMMEE K & ® H-CCXEEKMTap O M @
MTIBB50T C, NOoONyyYyeHHaA™W BN 3@ANWN bUT a g a& 1 eoen

OCHOBY KOHCTPYKUWUMN MCTOYHMNKAa MOHOB, n
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P nycH o k4. OKOHYaAaTenNnNbHBLBMNU BapuaHtT nNocC

pa3paboTKkKe KOo-BO®EPypOmpagacc

Takum o6pas3oM, U3 U3INOXEHHOT O RBblle
MW BbiBOAbI.

MocKkoNbKY, Kak YyXe T OBOPMUNOCDbL pPakH:
aHanusampyemoin cmecwum pgocTuraeTtT nNouyTwu

pa3pa60TKe MCTOYHMUKAaA MOHOB ABndaeTcCHd

ONCKPUMUHAU NN MOHOB N GOMN TwMAAUYCECCEK O Ik enc

KOHCTPYKUMUKU. [OAnNnsA AOCTUXEHUS 3TOWK ULenu
Mme p:
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1. Ans YMEHbBbILWEHMUSA OAUCKPUMUHALMNMN N (

HWUTHBIM nonew MCTOYUYHMUK a MOHOB, €
Hpurypayma WMNOC uMCT O WMHMWKIAA OCT TMIKHN MaDJHE
M AOCTATOYHO WMPOKOWMNW BHLXOAHON Wenwn.
2. Ana ToW Xe uULenun BenNmyumHa Marl HUFE
40K, 6 bl1a NMPUHATO MUHUMANbHOMWN ( 8¢
epXmBawwem I3 NeKTPOHHbBIA NYYOK HAW eErT
TOYHUK A 6 bl 1K NMPHATHB Mepb K ob6ecne
XAY MarHuMmTamMu 3NeTPOHHON Ny LWKMU.

3. OQMUTTaHC MOHHOT O ny kK a B I O0F
rnacoBaH MWOHHOWMW ONTUKOW +AHTAGWBIBK D P
pTUKanbHOM XBUNTM/AMHCK OBDKWHOT O My 4K 8

LUenTaHGCaOHVA NIMAaatTopa 6naropaps y C-T @ H
anunsaTop Aunadgpar Mbl, KONAUMUpPpYyile i

npaBAneHUN.,
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I'maBa 4. IIpyMHUMIIBI KOHCTPYHPOBAHUSA CHELHUAIUZHPOBAHHOIO MacC-

CIIEKTPOMETPaA IJIdA aHAJU3a JIETKUX MacCc.

4.1 WCTOYHHMK MOHOB.

Kak yxXe roBopuyaogeein Bnua napeb/Bempu n
pas3pruédaoHTa T M T MUY ECKOI yacTWu npunoéopa, C
MUHMUMANbHO BO3MOXHOW AUCKPUMUHAULUMK NO
JelcTBUMTEenNnbHOJO/MNR®AT HMOMH®/Eb 3 Yy e MO € B N C
cTabunanmsayuumm MUOHMU3IMPpYHWET O 3NE€KTPOHHO
TpPpaeKTOpPUN KOMNOHEHTOB WMWOHHOTNO MNYy4YkKa.
y Xe KONNTUMUPY HOLWN e ue nu, yewm MO LWH e e
pacnon@peHbL OT ApYyT a, TeM ©OO0ONnNbwe 3 aMe
[45] . Mcxopaa n3 S3TUWX coobpaxeBbBBI@nNol.
BbiOpaHa-OMOWMH®OCKAA CcuUCTema, XapakTepwm:
9NeKTpPoOAOB MU YMEHbWEHHOW ANWHOIWNCTBMMEN
Mar  HMTHOrNoO nons4, do Ky Cup ymaukmcen MManrbHVOT &
ApYyTr K ApPYTFrYy HACKONbLKO 3TO0 jgonyckaerT

CxemMa MNWCTOUYUHWMKA WMWOHOB 5Smpl@ B eFreadkaT pHOa
nNywkKa MUWCTOYHMKAa cocToOoua BB, noomsakw,mMomM
E4 wn oTpaxaTenbHOTNTo asnexapwpa) E3NqHMN:
KamMmepakpbToro Tuna, pANd BBOJAa WUWBHAREA)]
SPPpeK TUBHONW NPEOK@AGKMB H>XA MEP&HK aXx BbiNOI
POKYCUHMP®B®BILKTPOHHOTIO MNyykKa CNYyXuT wmar

ABYyX wMardHwwmrtoB (E11), pacnonoXeHHBX 3a
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Pncywdrwkelva MCTOYHMKA MUOHOB

El- o HMNS3 aausk anvae, f2- K 0 N 1 e KET36-paq T p a X amie n b
anekThdbaKkaTt E&EDLN E6- pasa@HABLIT AT vaBaa wal3E 7

bokycugpmwat8 vk E@pekTeapyomkEdH B oaisH
Konnuwvagyewillivmar HNT bl,
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Uy Un i Uvck -2600 B
w1 [E] UB1,B2 - 1850:2050 B
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- o Uxoppl,kopp? - 300 B
| I UkaT - 24502550 B
Ukon - 2/00-2900 B
/ [!J Uotp —(UxkaT-0)+(UxaT-20) B
T, Up U U

PncyHdCwkelv@ nutTaHMAa MUCTOUYHMKA MWUWOHOB

MoHHaAa nNywkKka WMCTOYHWKA BbINOAHEeHa 0
eMBOWMKKMKAa Hwupa, COCTOMUT U3 pas3pesHC
Kycupytouei NWHS3 b E7, ABOMNHBIWOC K O.
CNONOXEHHbBIMN MeXOy Wenamum KOpPppPpeKTuUup
H3bl paboTawT B T OPU3SOHTANbHOW TMWMIOC
YykKka NOoO BepTUKaNnuWm He npepgycmMoTpeHa T
euya aHanmMmsaTtTopa 7 CUNbHOW BepTMunK
annsaTtTopa. WnpuHa KonnummMumpytrwwmx uen
MpunucyrtcTBMUE B aHannMaInmpyemom BB LUeEC
C THOCBTOMZ M 0OX¥6HpOac3TobB a H M e N /1 a Bk K, 0 BHOaNK JIKanack
paHMYeHMWA Ha MaTepwuansl, MCNONb3yeMml
raonsa ctabunmsaauumMm 3N0€KTPOHHOT QU TNOYGHBK ¢
Nn0Bble AUHNUMN Mar HMTKHBODK Ob -3RAOT T a THE! H (
Mar HmyumBaHMAH MaTepuana KaMep bl MOHI
Tanwm, JTWHS3BbI, coegVWHUTEeNbHbBIE 3N€eMEeHT

€ 9NeKTpPON3IOoONAUNOHHBIE 3/1eMeARQbl B bINO
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B xopge pabdboTb UTEOMHMXEBNTNOHOEBXM € H
BHYTPEHHUX MNOBEPXHOCTAX Kafepu eKop w3
MCTOYHMKA UMOHDB (GMo3KAQKE X@guhbam.uneHT UCNC
npo6bbiTak W paboTocnocobHOCTb Ka&T occwiHen
najgaee HCIMHBTHOCT b MOHHOT O TOK a, 4TO B
HeobGXOoOa4MWMOCTWN NOCTOAHHOMW NOQCTPONKN U
MOHOB Heob6XoAaunMO noagBeprartThb OYMmcTKE
HaknapgbBaerT C BHDaA  KOOTHIG®TUYRAGTROOKWI H N K a . B bl
KRHeCTBEHHYKW OYMCTKY MUCTOYHMKA UOHOB
npouecca 9NEeKTPONONUPOBKM 3N1eMeHTOB
MCNONb3yeMble B KOHCTPYKUWUU UCTOYHUKA
pacTpaBANuMBaHWNW B npouLecce HOHMM CT K&K O B
npouecc COOPKM MUCTOUYHMKA MUOHOB nNocne
CObopkKku wun NMOBbLICUTIET @Y WU KC ODBNIP@EE B C A H a
dbnaHuye (nos3. BbimpocHe 87 )B wuBwu e I NeMeHT
«KHaHW3bBAae vVbXe aapames (NoJ),pal3 gpwmeHH)
wavmoanpmwcTaBKkamm 7)(.noB . TBKPMCKAHCTPYKLV
3affaeTcsd wuvcnagpasEpPEN CTOSMOCTbLI BbNOAN
npocTaBOK WU TOYHOCTbI MU3ITOTOB/JEHWUA NO
YyCT&HOBHA T paBePRKLT 0B @& e3C/KEMKE HT OB U C T
UTo0o6b CBECTW K MUHMUMYMY HenapansenbHO
BO3HMKawwWmMme B -X®@L4E@0LBWOEHOC MB 3N1eMEeHT
«NakKeT» MUOHHOTO MUCTOUYMHWNKWY XMGDHKN NABDBC 4
Ha KaXpoWhmw W3 TpaBepec.

B npouecce pa@erTy NnAMPmMOomBaO3IHNKAaAET
AeMOoOHTaxXa KaToagHoOI7o pJyrs1ia3 dmeBb KBH)pUIa
Bnaropgpapa NpMMEHEHHON WOHK@QMEBYKL WMIOHHES I
pmc7) 1l ¢ ycTaHOBJ/JI€EHHbBM Ha HeM KaT o4 H bl
AOCTATOYHO O0OCBOOOAMTDbL NOAXUMHBIE NPYXMHN

Ha KaMepe MWOHMU3aAUWUW BCEero ABYEeldemMHdg
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YyCTAaHOBOUYHGBIMMU WwT ndpramm, MNOR @ @ W OOHCVHPOYBIG
KaTOAHOTIO y3n1a C TOYHOCTb B HECKONb
3aMEHUMTb C NOMOWbK CNeuManbHOINIoOo ycTpo

NEeHT bl.

PuncylfofpexmepHada MopgeNnNb UCTOYHUKA U
1-6 a3 0BbN 20N@EATEPLR,B € PO, BNMbRB O C T aBKII® K T H-0 4 bl
NPYXUHKATOAHLHGKFBE@ENA MBANAD HMIQEBMIIOOHLA Yy

10— MmarHmMTHag cuUcCcTEeMaA

Takumm 0 60HGBTOPMY, K TKW B HO  W-GT @MY HIMOKC /11 qH BB
cobpaHHasa Ha neVnkKoTXaNUWUPIOBBIXNYTIPKLBE PI S
pas3pfgeneHbl Me XAy cob6o0i nekocandgnmpoBb
npocTaBKamMu. KamMmepa MOHM3auuUM nNpepcrT:

3aKpbTbin 3KIpeKWKOOE.0 MHa 6H60KOBbLIX TopLuyax
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APpYyry 3akpemHiwiiop nkZgm aHOAOHEKMNOE3IIVA pHA.
co3galwT NOTOK O9NeHBP@HGB bLIM KHBRKRDHEEGMDb
9NEeKTPOHWQNW JIoywks py e in MOHW3NPY.WBI

TOIOoHaAbHOM HanpaBineHNMU no O T HXO€EUHE H |

o
®Q T O

Han nNoFK@aAXuMAN3INPpYeMOro BewecTBa, 0N

(@)
3

eumanbHbBLM yCcTpoOhWcCcCTBOM BBOAgAa nNpobobl.

KamMepe MOHNN3aUUNUMM 3akKpeninseHa Mar HYV

|

HAUmos . 10.0n@puEsie coBHIlAMBAEMOT O UMW M.
OX0OA4AT B ,MappABREAHBMIOM HaNpasB/eHUA
epXxmBawtT ero B MnNpocTpaHCTBE NpPpU WN:
nNpaXeHMsa B npouecce HacMaprOHWKMbI,N CEX

CTasb SMIbEB /A N @A H ble B K OXYyXn©n, BbllMmMmOJITHEHHLE

<
O O 9 I T 9 O

y
3NeKTPOHHONW nNywkun. TMNpum 3TOM MaAarHUT, p

TaHOBJ/1TeHbL Ha TOoOpUuax KaMepb MWOHMW3IauUuWU

HaHEeKOoOTYypamMeHTM@B, 93 aHHO C TRM[HMT®D, HEAHI
Hakanowmw KaTtopga, npuBoaANT K pasmar |
HanpsXeHHOCTM M aT HeNXT MEO|T DA A M OMIGKAaE /1 M 0 HICC

npepcrtaBneda Ha puc. 18
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PncyH®d dpexmMepHas paboyasda MOAgenb n
l1-6a30BbI#l (b /KaaHveeUp,a 241 0 H BITEKWIPJo-4 B0 4B O 4K
9NEeKTpPUUYECKMX -KIaoTTeHHIbN/B-aTYORB@E A Bbil BMya3r eHm, T H7a
cncrtemajH&8ToOonpoBsog.

Ana pab6ocrmle kMapcocMe Tpa B LeToM O4YeHb
MOHOB O6GbI1 yCTaHOB/NEH, BOPREZE&THIOIERE @ O BlX
MOHEBDTUNYECKON CXeMbl, MaKcumManbHO ToOu\M
PnayHewnoNHATAU PY¥@ K LULMUN BLXOAHOW KONNUM
KOHCTPYKLUMUM dbnaHuya npegycMoOTpeHa no
napannenbHOCTObT (NoATPKa/VIONHEETHBVHED AU H IR e [ @ O M ¢
MN OCK dgnaHua MU onNTMWYeCKOMW ocCcu npuobo
rHes o KamMepb MCTOYHMKA UOHOB. Kpowme
3axogunTtT B T He34O0 KaMmenpbl, 0N p e ATeanusHeUTK a
MOHOB. JAnNnsa TOro 4TO6bL COpUEeHTUPOBATH
B BepTMUKaAaNnbHOWMW MNMNOCKOGRAB, HKDTGPaEEHLAQDP

coBnagaerT coO MTM(bTOM B KaMepe MCTOYHMN
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CywecTBRaAaKHBMP O M, BAVMAKWWNM HAKPpEKDMDO
naeTtTcsda npouec GoenHegPBYBEKKA 00D ®IO6 bp.e XU M
30B Obln1 nam\u MBPEHOLI MIOEC © T MayertTecMa Ha ny C K &

be MOB pa60L|ero rasa, a T ak Xxe TEeM,

_|
=

@QoB. NO3BOYASTA MBE@ERMIEN PHOCOTHE YEGMNIAP Y 1O

nNaHa K KaMepe MCTOYHMNMKA A MOHOB B

= 9

MHAPHDBWN pPeXWBTr OTPeIKeE H NBa XHBO YT Oo6b

L
.

O B KaMepy MWOHM3IALUMUU UCTOUYHUKA U

I

n3ayumannanachb n 3 BaKYKMHMD®®BIICEeps b3ERTMAa
ecneynMT MaKCUMalNbHBW KOIPPUUMEHT UC
YyXObl MCTOYHMKA MUOHOB M YMEHbLWNT 3a
cnepgyemmMmb M NPOAYKTOM. ana obecnaeuve.l
nycka npob6b C KlaMeppOID KK O HYA3 akuoUTho, P bl 1
en BBOAJa npobobbobl, BbIMO/THEH B TMNPUBAHAS3KE
XA MEMNPCBT OMHM KA MUWOHOBOARWYWRAI VNTA D BIWTK
HOBB T OXe TBOPrepvesllH O CE H UM AN O O K Ka B HaNES [T K
Hnsauumum onpepenseTcsd TOYHOCTbIW MU3TO

3npyeycasaworB@ABBmMAGTOY HNUK.abniaow@ma p S

I

CTPYKTOPCKMUM pelleHaaw®n ayJieaHIosc b 0 ¢amw 6
OOGBICON HA HaEKMYMEKD bl MOHMU3AUUUM C TKEOPDMEC
o OKHO ANS ypgpaneHus OCTaTKOB nNpo6t
O nos3BonsseT o6nerymTb nNpoBEBCGC PEHAHN

powo wmnnwcTpApyeT puUcyHoOK 1
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PuncyHDKCTIOYHNK W30EH/DBBBIO [ a npoobobl, y
KamMepe WUCTOUYHMCKTA0 YHHOMHK O-B/AOVHEOPBa, MW2C T O U-H U K
y3en BBoOgGamrpBbiH, PAaHEely UELTDAHOEAY M O €

KaMepb UMUCTOUYAPKDKAOMABB Y CE a .

Kak yxe r,gsappyieHcmse cBoObO6O0OgHOIo npobob

Heobxoagumo B pabouyuemM o6béEMmMe npubopa
npucyTcTBUEM MOMNEKYN M30TC OT BOBPYOTHPHEVHXH M 1 a 3
npunbéopa OTKauyuMmBawT, AHET XHBEM . BMBIT.0KT.I O
NoONygYl@aK®WN ,BampapyYymMKTpoOMeTpeMapMUmMmeHYRNOF
Tunneonflat ,uTo0 obecneuyunmBaerT BO3 MOXHOCT .
BaKYYMHBLIX KamMep ©n Mpwm g@Cag3RMHDRBIKEAHMCAT.O

a

aMepy MWCTOYHMUKA WUOHOB HeoOoObXOEMIMDH eHO
npu 3TOM Be/iMyYymHa nNoagXuMma MepgHOT O Uy N

aBUCUT OT XecTKOCTWU Mepaun, UYUCTOTB no
pes3synbTaTe paccTosdsHUE OT TYPMUOETHHNTROE
bnaHlpa ycTaHOBDMM OB OKAMEPE UCTOUYUHUKA |
B npepgenax +1 MM ”U T e MO MCTaUVHMbEMC K B1 @ U AN at

npwnoolpoas. T oMy cbopka MCTOYHNUK A MOHOB
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p a3 B A 3yanHiao TOHTU The/atHHiEeX8 . 3T 0 TpeboBaHUe
TOMYTO WCTOYHWUK MWOHOB CMOHTWUPOBAH Ha
ABYX CTOe€eK, onnmpadcb Ha KoTopble ¢ 0
MCTOYHNK A MOHOB pa3BdA3aHa 0T BHELWEF
OQnekTtpuyeckKkasd pa3Bogka OT r e p Mip/BaBHOENLD
MCTOYHUKA WUOHOB, BbimMONNTHEeHaAa T UOBKUMU 3N
X€e YMeHblaeT MeXxaHMUWUYecKOe BO3OENCTBMWUE
3TOT O, CO CTOPOHB aTtTmMocdgepb Ha BakKkyy
KOTODPpBLWR BbIMONMNHEHAaA BIAKKT pPIMWMT @koaum X p a
MCTOYHUKA MOHOB C TFTepmMoBBOAJOB @MnaHuya.
YBEeNUWYNTb CPOK CNYXObl MCTOYHMUKA WNOHOE
AEeMOHTAaXe WNCTYOMHMKME MEOHMWYBE CK N e Har pys3

CBaAapHbEe peMPHIWMPYEeEMble COEANUHEHNUS T epMO

PncyH20K IC T O Y HCMOKG p @ H H bl i1 H a ycTaHOB
l-BakyyrpmamemTro2HNK I NepuBBBO4AANPY XWHEH

CTOWNK m,eI e KT penypeoCBKOVLBHM/KaeNK T P npyae3Cckenmi
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4.2 Macc-AHAIN3ATOP U BAKYYMHO-TPAHCIIOPTHAsI cHCTeMa mpudopa.

Mocne nNnomgHvHeBUM (PO AWWHIMEABHEOHBM AN C C e[
BewWecTBa MIYTeGIWg IOMIO 1Y Y e-8 M@K M@AE CpaaB3Niee/TecH
nMyyka MOHOB B NOoONeproaa®E M/ MaBa ACAOOPOATAB®E TICO
NMX MBR.CCOTON ULUBRAKHEAWMMUT dSTare&aHpPoemaacda
aHanusarTtop, OCHOBHGBIM KOMNOIHeTOM®N a X YK
Mar HumT . B0 GTMWbIA , pacKoMTTAEHY MAP30rBcaTHO B
OPWUT MHATDbHBbLIN MOCTOSHAHHBIN ancnepr nmpytol

HeoOpTOroHaAbHBLIK, Cc NPpAMERLN).MHENHBMU T pa

PuncyHOoA. Avcneprupytouwmii MR B aTC
I-marHunutTonpomavAar BT bl N MNE-FeFBalBapok napgka
HeMar HUTHOT O - HVGaKTeeHoenyakw | 1 N148B bl» O CHOBHDO
6c XxemMma pas3bumeHMsa MarHumMmTa Ha NpPU3Mb.

OAvcneprvmpy oo MAIaHmMITTHAA cucrTema H
Mar HWT oB, ABNAKWMXCA MaAarlrHUTOLBUXYLWeN

CTnma HaAaKOHEYHUKOB, KOHUEHTPUPHDYAE N M
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0O (o plevoym blil  BMAPMHEOHETAR B blO p aH, onnmpasac

CTeMy,I\/IIB KavTepoBe Mar Hn tToagasemnmxyuwnx

Mar HUT bl n 3 cNu-FeeBB a B T ucneas 3 u C pagomMm
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PaHMWYEeHNN n C Lenbtw ynNnpouwewHwSHA ns3r
FHUTHOINO nontca O6blNa nNpwuBe aATHOEAMYKA N H
3 MOP¥aH304 € T MU Tb Marl HWT OHOAB VCHOYCLT VAiéB [T HOELAMAGEH |,

B 3HAUYUUWTENbHOW CcTeneHW ob6GBAnervymno

re nonydyumncs C B OEO000rp»a 3 H Bl B H O«BCa/THOVMEEHM

0
0

naerTcs mapmpTOoOnpoBoOfg, Me X R @8N a p-03KTaod
ecnevyeHne TOMaEHRBOZTAABDEYWETr ke coima avea
NIWCHbBIX HAKOHEYUHWKOB WU MNapannenbHOCHT
eT e, Ha Hbe OMIAHr OHPUOTOHHOOrCOT M O N 9, B Hawubo
UHOCT M M3TOTOBNEHNSH n coopkKkwm ap N
HOPOAHOCTMW Mar HUTHOHE XIY6E’, 4 eam ®6,X00 /B
OMEB NNTOCKOCTHOCTHDb 6 asesBbnxpeBlAlAlyamac
oBnNageHMWe KOHTYpPOB BepKRAHLE 06 on eHen XHO
KTUYEeCKMU AT MU BENMWYMUHB JAOCTUT awTCH4
cneagywuwem cOOPKWUW MaAar HUTHOMW C UCCOTCETMBLH.T
3aMbIKMMBMHAUTHOIO NOTOKa.

BTopoihn wmgaioalt» N3TO COOGCTBEHHO Mar HMU-

Marlr HMNTHEBbBIE npwmws Mbl. Mar HUTHBIN nontc

oK T O 9 292 O 2

o)

Mar HUWYeEeHHBbIX oo HeobxoaounumoMn Be/Nnuumnt
CTaBHbBLX YyacTeihw NONKWCOB OCHOBHYIW 0N
30p TMAMHUCUCTE MBI, wnunaoytwT an 4 nojJ
FrHUTOABUXYyWEN YyacTuUu MU obecnevyeHunusa p
Chb nontec BbiMOMHEH n 3 Ky CKOB, HaMma
epenax TEXHONOINrMYeEeCKOT O AONYyCRG,

MMapHOT O Mar HUTHOT O nons OCOBGEeHHO
MNneHcCauMmMm IS3TOW HepaBHOMEPHOCTMW wmMar

efeH TpemMpPbKkamxi@a» M3 HemMar HUTHOT O
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2X18H10T) T OJ1 WE@WHDWY elc Ko e H BSIBHeX J1e HEe T
POKNagBUBANEHTH®MAIlCHBIGHRMIMAG CONPOTWNBIE
O3A4ywHOro 3a3opa. Mocne T PErroo KHaeko GMKaor
cob6bpaTb W BHAaWAPaHBAMTTHLERA P B/AB OpTBe geHa I
CNOo+M» K OHEeYH UKHYO MM aCTUHCUT € M bl . HakOoOHeu4YHNK
A€ HTWMMaMIIOHNT HOMY nontcy. Mo nepummeTnp
neumnmanbHbE HafnmIblB blY TOROH30BBOH/IONAT €OT  MyeMr €aH/1b/Li
paeBOoro nons. Bnaropgapa TakKoihw OpwuUT UL
OCTOHHO BOGLWXWDALHOCTMN MODEAMA a BN 33aaT300pPE,

dbdpekKT KpaeBOTr O Ol OUIHIM 31U/ TCbYMIGETCETUBIMRIGAICAT b |
TpaxeHO [B]l. naTeHTe

Ana Toro 4T06bL BbLNOMNHSANOCbL YCNOBM
O6OXQoOUUMOM@b peamBiwi@e MB XB blX O [, HHOET TIM/ME W IK
eMbl COOTBeTCTBOBaAa/AW WUAW NO KpaunHew

YeTHBbM Be/TNYNMHAM. JTAHOMEH NaTTTEOT b 1© G H &

O 9 X O©

_

C
CNONOXeHne peanbHbLIX T paHWL KpaeBOT
p

aeT ememMBHoyaT poOb. B ToxXe BpewmMs B

w
-

oToBNeHUsA npubopa, a UMUMEeHHO 3a ¢
UYHOCTbLW U €eCcCTEeCcCTBEHHBM WU3ZHOCOM 060

0
aKkxXe pgonyckaMum WU3ITOTOBNEeHUS APDBAGIH
T
0

0 npocTpPaHCTBEHHOE pacnonoxXeHue r
OTBEeTCTBOBATb pacuyeTHBLBM. Kpome -TorT
HanmsaTopoM, SABNAeTCHA NOCTOSHHBM, N

TKNOHEHWUWN M3T O0OTOBI/EHeNIY COMTOEPEMED @Ky a € §
OppPpekKknm UPO/BKReMa@Hanmnsartopa OTHOCMUTE
nemeHToB npubopa.

3apgauwm NOBbLIWEHNSA TOUYHOCTMU pacnono
nekTpomeTpa (UMCTaAHHRNMKB AaNOP®dB, N NPUER
3aMMOCBSSBIBHMbI,C BBTUM pelweHne 3apgadyunm o

AHOW obweinnw 6Gaszbl, K KOTOpPOMW 3aTemM MNpwu
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(pmwe).Obwein 6a3oil npubopa-ABNEEAL AanmOEI
nnuntTa, Ha KOTOPOMN C T OYHOCKTTbM BiH blle, (11 em
pacnosioXeHHble B COOMB@VWETEDMW 0 a MUYOEHTHH

ABand0OoWLnMmecC 4 npuneAa3KaMMUu O ns NO3NULUOHNMPDO

@& @ @n @
Puncyokbas3oBasda nnAnmta € YCTaHOB/NE€HHLE

onTuMnyeckKkG@azaBaMSBI-KARMEPIAO WA N K a-KlamEePR, M3A
aHanVnsaxamapadnpmemMHUNKa WEXHRMEDPAEIMPWE
TAXeNblX -AMACCICepPr & pyoLWn h-a HaaT IHNaGFTMOGD@E KK N B |
nepemMelweHnNda MarrarteewHoMNCBEeMBIN I b .

B npuBA3KeEe K CT OWIOEHWHPMOLBEA +®HTFEA/T MMIA0A3TMOLP
pa3paborTat-t MeXaHMU3M nepemmMe we H nzd). M
KOHCTPYKTUBHO 3TO CTONUK M3 cTtannm 1c:
noAgBMUXHAaAasa nNNuWUTa, MnMetwwasa C€BOOMHMY WNBOPHEHLK

ONTMYECKOI CXBME)LLI,EOTIEI'D)KGHI/IPO A3 KBWMUWBaAaAil
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rnyoumHy, Ha KOTOPYW BABUFraeTcsas CUCT

NMoTO XeHne OTNHNMN CnMMeETpPpraHHayn InaT OP @ 3 E

cneagcimred@meEXxeHne KpPpaeBblX nonem.

P nycH @&X MexaHMN3IM NMAQpPEMEHOEHNS NCTE MBI

1- 6 a3 0BbIN C THOC/TMKD,0 B @Y H a4 O BIONMOrTaH bl e 3
YyrnoBoro nepavmelgasHiuoalned NMNHEenHOX A onBeopH
BUHT NUNHEWHOT O -NeppaerUeHUMANbHGBIN B UL

nepemMelleHNS .

O6s3aTeNnbHbLM y C NeolBmMsE M y qilpeoiBe@r o
CnekKTpPOMETPMUYECKOrIo aHanusa saABnaeTcA
aHanunusaunMmpyemMor o BelWecTBa Ha BCeM,umap L
BO3MOXHO TONbKO B YCNnoBfl#iAOBILICRE&ONO C

BaKyyipHacHcnopemasa npuéopa, BXopagAauwas B



85

CTOWKKM npubopa.
Kak yXe ynomMMmHanocb, OCHOBOW AnAa p:;
cTunu npmbébopa aBnAaetTca 6GasoBada n@aomaoa,

, OlucMm)NTHEeHNA TeoOMETPHAGIOKOWMKPAY NME p

I+
o O o

HT aXHblé 3 /1eéMEeHT bl, pacnosnoXeHMWEeE -K O T |

© =

=

TUNUYEeCKYI cCxewmy npunbébopa. Bnaropgap

=
o
w

MUMNOHUPOBAaAaHNMA KNHOYeBbMCTOABMESAT ON
aHa/lTnm3atTopa, npmnmemMHNMK OB MNOHMOHEBBIX OF/1EN

KOHCTPYKUMUN 3aBUCUT MUHUMANbHO. Cama

(o8]
=

lyaeT YeThpekamEH®IB H bKkea MyEe3p/ya M C T OYHI

I

n
aalns3atopa, KaMepy npmemMHMNK a T A X € bl
C

C. ANMPDMYBOLIOO BAKGYMHIOMN T €pPMETMUYHO

s =z o
o o

HHbIX ,NyYPR®DB OCHOBHYW polb B obecneuvy
CUCTEMBI.

Kamepa MWCTOYHMUKA UOHOB, 6naropaps
OLHO3Ha4yYyHOEe W BOCNPOM3IBOAMMOE TMNMOJIOXE.!
we nu 7 MOHMW3 aAaUMWOHHOMW KaMepbl. Bbix op
ycTaHaB/AMBaeTCa B pacyeTHOEe MAUTOUKEHIKE
CXeMOhaH@/TL3I aToOopa -8 MIOMHOK KemeepTao rmoc T 0
MOHOB oObecneymBaeT €ero pao@may acaBpme @
rasa M cuctTemM OTKayvyku. Y3en BBOjJga npo
C ero nomMowbt TpybGKa HanyckKka npucoengl
Maea e TPRMEMB S50INC mcnonb3oBaH NpPpAMON +
3aKkpensneHaT H@AM OMEXWaHH N3 Me NepeMeleHNs,
C nomMowbio MexaHMNU3Ma nepemMeuweHUA K ar
oTBepCTUNI AN1A Hanycka B UOHWU3AUWOHHYI
MCTOYHMUKA MWOHOB Kanunanap OTBOALWUTWKAN O
6aMOHEeTHOrNo coegWuHEeHNSHA.

OpwnH n 3 dbakTOpoOB, KOTOp®ble HeBO3 MC

CywecTBEeHHO CKa3bBalwTcsa Ha pa6boTe npi
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BoOMCTBA aHaNnusIupy-re&MpPpBEKWX , BelLl@ToBaAd (R
rpeccumBH@P bIXB OC MME®TTBA oOcCepgaTtThb Ha ©pa
HYTpPEeHHUX O0o0b6béMOB npubopa. ‘brcoedapa e
a pabouyunx ,BOBEIEOPMOH@PET SBX BepXHenW 4yacTwn
CTaHOBI/IeHa BbIMOpPaxXuBatuas NOoOBY WK a,
oHgaHumn H a B bl M OMNPOABHEVIPDBXaHFDRCKTEAAX(PT o pm ga
TKayYyeHHOT O BakKy,ymHbIMauk 1 M a cooocpaamvsiio M C
HUXe HMaB/eHUSA B obnacrTwn MCTOYHMUK A
bIMOpaXmBatwwasas nNoOBYylWKa COCTOUT M3 KO
Taka ANSA XMAKOINo a3oTa W BbMOpPaxXuWsac
bIMOpaXmnBatwwem NOBYWKNW [AOonNXeH O6bITb B
OHCTPYKUWNS NOBY WK K obecneuyunBaer M U
maokKoro as3oTa, YT O NO3BONSAETY TNKPKO.N 3KBaN
CTOYHMKA OoOTAefeHa OT CcpepfcTB OTKaukwM
¥100, YyCTAQHOB/NEHHOIO B HUXHEN 4vyacTwu
¥6 3, pacnonNoXeHHOro MexXxXAay Kamepoti n
Hanusatdp.a T aBKx OKIAHKO € N ACENYTOM YIEHKHOM C X €
ano, Bcero 100wmMm, a4 B OT BBPAUELEOSHIOI
nanat, TO KaMmMep bl B 3TOM MecTe

biIcCTpoOpa3beMHOT O coepunHeHNA H a Vitop’e.3 n +
CNONb30BAHKBE KNEAEaHeoUBe HAI/AA OodMTbe Ma K am
o3BOMAeET obecneynTtTesb ObICTpPYIO CMEHY
asrepmeTmnmsayumum npmbébopa ®“U cCcyuwecTBEHH

abouynmm pexum BCcero npumbopa 3a cuyeT C
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PuncyBAdBwiMopaxXxumpatwlaamnm glToeBNWaUlK @T M€ YCH bl X
KnanaHOB Ha KawMe [de bMcoTpOaYKHVBKASO LA &KH 3B B \a L
MCTOUYHUNUK aovVoewomwon 3wnbepastio TcRamaOW My 6
Knanald)PBHyTakaH A8 XBLKVOOIpEeHaMRIOT afj a Be L .
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KamepaaHascwsatTopa 6narogapsda ToMYy, t
Mar HUTHOT O MaTepunama BaomammHOP@A@HXTDI
FHUTHOT O NoNsA-aHBa 1B A B & Q@ [BJA0 MM € B bl X n
FHUTHOM CUCTEMbBDI. He M aio & @ ekad Ba/ionc3 a D ¢

OHTMPOBAHBL KOANNUMUPYOWNE Aunadpar mbl

TaHOBNEHa, KiopapdepkaTr UMpayMOALJaTA® I® G H O T O ny
pMupyemoro McCouyemoOPR@HBIOW@MBOKONNEKT
HOB TSAXenbX Maccyemguna dpoa rcMrao pooTHCbyY TN HT OB
MeMHMUK a MOHOB ner K unx Macc B , Ka
nnuMnpyrwuwasa Blhxpuwma ip@yWOKPUPYEMOT O
rKMx W THAXenbXx MaccC CUNbHO pas3nunuy
aHely NpumeMHM&X@C NEH&AWMNT EeNbARPVNODARBERA

@HanmMms3aTopa MMeeT pa3Hble NO nNnonepe:
nepeyHas XeCcTKOCTb 39TUX nNaTpPyOkKDBE
Mepb O6pas3wERAONFEINL O3TEKHAH Ke npunbdaoplay ma
rna NnpoF MBOHAYTTbICEl B akKy.y MMHa OO0 Nvmid B @ U
apesaHNWO» NPOXOAHOINO CeyvYyeHWNSH 7 nc
3TOMY B 3TOM 4yacgTcu a K@BWEEHI0O Oppien@mp o
efoTBpaWawWwee cXaTWe B eppbK HNEONC /IMe HOUTHKHE
3 gencTBuemM aTMoOC Fe pHOT® [pPERO/PEAHILETDbL
O CHYIRBWMTEenpegoT Rp &My MMAMMNMHaOALAa H M e OoTp
CTEHOKOHK®@Bmewa KonnekiKamslp agHIaa/HE MK TO(
YCTAHOBORAHUMMABAY KWW MK aguMuadpar mamu U

OBUTEeNnNemMm PppygHBKEeA e Ha H a
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PuycH & KamMepaaHea/cics aTopa B cedyeHUN.

l-dnaHey K KamMepe wnpmaHEeEUKA NPHOBHLU
Macchn@&@8Hey K MNpuemMHMNKYN adeprakronmxal, IMVBKCPCY, 10 |
S9MmATHC W CTOWYHWKMA qmpoaHromBa,, Sk onnumMupytwad

obnacTtu nePKMXo MREFTKBUTTIE Ib WMUWOHOB

Cawmwu X e KaMmMep bl NnpuMeMHMWNUK OB obecne
pa3MelweHne KONNEKTOPOB CUTHERMbIT @€k &X.T

Bce BakKyyMHble o0O6beMb N pwn6ToppaaH,c NBOYPA [
cmcrtemy, COefWHEH b MeXnagy cob6om 60
YyNAOTHSAKLWME Me 4 Hble npoKnapgkwm nocpepgec
MeXayHapopgHoOMYonflatt a BR&K Y TYW H bl e R bl U
KOPPO3MOHHOCTOMWKUNUX JTer MpOBAaHHbBIX -@®Ba/
Me au. MosToMy nNpwWm NONyyYyeHWUN BakKyymwma B
MOXHO ©6e360Ne3HeHHO noAaBepratb MNPOT PE
pabéouun BakKyyM KW  TNMIOKKKHEbI MY M«ediobHUPa € B O B B |

npunobopa. MpuMHUMNUMANbHAHA BaKyyMHas
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MTMWBS50INC npmnusepelda Ha pPpUCYHKE

OTKauvyk a nonocrTtem aHanNnuTUWUYeCcKOMm CTO

npwu

yny

Mo MO WK POTOPHOT O thdlp ® a KnyoyaM/HED T YOI0

WM& M BakyymMa O6narogapsa NpPpUMEHEHMWNI

peweHne nNo3BONSAEeT cCcpa3y Xe nNepexoaunTt

nowm

OWbKW MaAarHmToOpaspaagHbLX HacocoB NM1

mM NM2 (oTKaudyka NpUEMHMUKAaA ME3H OIBC MO JKba3NVC

n
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B a K

Xpa

ONNHUTENbHOMWN NnpomMeXyTou Ha s PERAWB
MOXHOCT MU pa3obuweHwunsA OTKauyunusae MblX
AYCMOTpPEHbB ABa BbCOKOBAKYYMHBbIX L U
OYHMKA MUOHOB OT KaMepisiAHEANTHAEDCDP
epbl MCTOYHMUKA MUOHOB. Kpome pab6ouyer
epe Al, npegoycMOTpPEeEHBL ABa 3anfNacHBbX
A4yeM pe3epBe. an4a nopaepxXxXaHusd nc-
TOAHHON YCT@BIWBEEWN BK Npubdop, B KaMm
nopAapepXns abenracrso 4@PKY YTM.MY UT O Kaxpg
eT CBOKW He3aBUCUMY IO, oTceKaeMytl 01
yyMHOro tTpyb6bonpoBopga, 06ecC nBe 4YoMOBLAEEM:

He HWn4d 3afnacHHbX MCTOYHWMWMKOB.
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PncyHa@awBarRryyMmMHas cxema aHann-3 8aa.eECck

MCTOYHKIEKME B asHHYBBVICUC3AaZ2TAGp a a M A[B bl

3 /1 € K T-pKoaMveeTppbld B C TAO/L

MOHOBerop paeNME NM2a=Mmar HMT op a3 p ANLHPLOET OHPAHCHLDI

bopHadNSCQpPOUMOHHBIPTI-PHR PMC BaKyy MHble
BW1-BW2 —a 3 0T Hble
CP1-CP4,FL1-FL16—-Ba Ky y MH ble

A a
NOB YILRVEL-VE2 — 0T CeyYYHble K N

Konnektopa U Tpyo6C
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KOHTHOTNIEKYyWEer o COCTOAHMNUA BaKyyMHOMW
ocyuwecTBnaeTcd npwu nomMOo Wwu HWN3KOBak
PTl1(ycTtTaHOBNEeHHOT OO H a KonnekTtope ne,
(yctTaHOB/NEHHOM Ha COPOULMOHHOM Hacoc

paBnée@Mpya yctTaHOBNEHHOINIo Ha KaMepe UCTC

6NM30CTUN -OKIT MODMHEHIO MY TpakTy. OT06pax
OTKaudkmu, M3MEPEHHBLIX AaT4ynMmKammmn, Npowuc:
BakKyyma, YCcTaHOB/NEeHHbLX B nNceipkmHen 4yac

,ﬂ,]’lﬂ BblK/1THOYE€HMWA MCTOYHMUKAaA MOHOB n

HanpsaXeHMWA nNPUW HapyweHWM Bakyymma B K

aHanumsaTopa npegycMoTpeHa cxema B
OTKNYatwuwem Hakar KaToja " ycCKoOpSIo
yipaBnsawwero curHana, T eHepupyemoro 67

4.3 JleTeKTOpPHI HOHOB.

Mopap peidcTBMEM TMNOMNEepeyHodHa IWaslaHTMoTPHAO,

pacnpepgensawTcsa B nNpocTpaHCTBEe nNponop
MHAOWBUAYANbHYI papjny CeHTYCKr BTyRCaLEYKOT C3[TMOKM Y
3Hepruun. QMLocTaToOYHO onNpeagenuTb BEeNMUYMU
MOHOB BelWecTBa onNpepgenéHHONR Macchbl),

M3 0T O MHIMM 3 J1 € MCeCHCT THaDBVIE mccnepyemor o B €
BO3/laraexkaopwa nmpeioea .

Pervmctpayuma WMOHHOTINO MNYy4YKa-C makK TPEAEO L
MTIMB50INC ocyuwecTBNnNAeTCH C nomMouwbt Aae
bdapapgesda. QT U KonnekTtopa npegpa&EBNdAIO]
BepTuKanbHOe pebdbpPO KODBPIUN OPYMCORN@EOEA
ddhdhekTa BTOPUYHON IMUCCUMN. K pamke 0

UTO06b CcdhopMUpOBATbL MeTanNnnuMmueckwuwim Kop
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nonaas B TakoiMm YT1TO0OBUWUWT®ENDb, npaKTNWN4yYecKHMU

4TO

no3sBo/TPpOBATIbApPAHIMTIA OTY CUTr Hana C

MonyuynBuwemnmc4 Kopobok yepes nNeKTpUuye

ONOPHON pamMkKu, K KOTOPOW NO aHanor uu

e K

n.

Takum ob6pasom, B NONYy4YWUBILWEMC S

«K@MTpPeEeLwWwKmn>», BHYTPEHHMN KOPOOGBOK TrapaHT.

ero

GOKOBbLE NOBGBXXGIWEBRNYM DYYPRKEHHERILNHC

HapyXy OT BHYT pPRTHOH eM e0T ak/o/proYbekcak M i c T ep

nepegayYyunmn 23NeKTPUUYECKONMBKTWOMBTAPY OT UK

L

epes3 I3NeKTpPpUUYEeCKUIN mnm3onsasTop B Hecyl

mMmapa3nTHLBX XBOCTOB, nmepeoTpaxeHHHBbBX n

pacnofoXeHa Konnumupytwasa uwenb, oTce

Henocpepns abBel®#iMoOpioXeH 31eKTpoaj, nopjaet

SPPeKT (BTOPUUYHYIHW 3IMUCCUI) . OH ycTaH

pamMkK e, TakK 4UTOOGb €ero a3NeKTPUYUYECKURN I

pyb6awky kK dameerapaBieHa nocnegHaa 3al

YUaraMmHdo NeK,T3packgp biBawWNiM BXOpA B LeHTpanbt

caMytl 60Nblytl BXOAHYO wenb. CurHan c
0T nomMmex ¢ nNoMOWbI 3N1€eKTPOMETPOB MU
3NEeKTPOHUKY. Bnaropgaps TOMW,0H@8RD BaJ
cmMecun O6GbINO AOCTUTHYTO pAOCTaToO4YHOE Pp:
NeTeKTUWPOBAHMWS MeEXaHWUYEeCKOIMW KOHCTPYK
npuemMne M blX ons N30 B T OKBOE/HEVKAT O |p @ 3 M/ECPn ¢
KOHCTPYKLUNU NPUEMHUKBUPEBAHUNA MACGCEBHEXS
WMNpPpUHY cbGopkM 3.5 MM, a WUPUHA BXOAHO
KOHCTPYKLUS NpuREAaeHA Ha pPUCYHKE



94

8 7
6 6
3
9
2
10
1
11
4
8 5
6

Pncyg/io@Q6opka KonnexkTolpapaiBuw KUBO eM a«/
BHYTpPEHHA-BHyapea HA4B Hay@Ka pasKalH 59 - we K
M30ONATF@BBIBOL KONABKIBOpAa,aHBuMagMHATPOHOT
BXOAHas+4 KOMTNMWMMWP-§ WA A H auTep/IobH, H bl li-B X30/10eHKaTS

KpbllWlka LEeHTpPpanbHOINIO KOPOOGKa.

HecMoTps Ha BCce nNpeagnpUHUMAEGNNBE €Me|
npunbopa, CcKa3bBaeTcs BbiCOKas TexHONOr
MaeE€aeKTpoMeTpuueckoro o6opypagoBaHMSA.

CBOI MHAOAWBUAYANbHOCTHb, cBOE& «NOBE/IE
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M3TOTOBUTDbL [-@&bBKE /N N AP YO/PIGIEHO adbae HT U Y H bl X
KpaeBOro non4a. 910 (hak T, 6e3yc/noBHO,
npunobébopa, ANA 4Yero B KOHCTPYKLWI NPpwue
MeXaHMW3 M bl nepemMeLlweHnHd KONnNekKTOpPOB.

NpMeMHMNKa 7 ymeeaioGIUBIa b B&X@MUIAaHT OB, 0 4 u
BbiCTaBNnNsgseTcsa «XecCcTKOD», a ocTanbHbBE Y
npuBOag NepeMeLleHUs. HauyanbHbe NO0ONO0XeH
pacuyeTHOEOMN TUMOYHEHCOK O M Cc X e MOoOW npubopa, B |
9TXMW pacuyYeTHbBIX MNONOXEeHWUN N npoumcxoaguntT |

KayecTBeE «XeCTKOTl 0» Konnektopa 6bln I
LUeHTpPe TpynNnnbl M3 NATW KONNEKTOpPOB, M
O,(32 a.e. ™. ), noag Her@anNnpoXKemmaee NCT OWGE
[fonoxXeHwNe ocTaBWNUXCH yeTbpexX KoONnneekrt
MEeEXaHMW3MOB KCTUPOBKWNU, onpeppgenada NoJa0X
MaKcumMabMe MaMum3 Mbl IOCTUPOBKNW NOJTOXEHUSA

Ha PUCYHKeBHBSTpdAKNMNKaebObeM NpuUeMHUK A

TO ANd9 /Ayydywenhw 3awWmuTb OT nNepeoTpaxeH:t
KOHCTPYKULUMWI NPUEMHMUKA MUWOHOB nNerkKkmx
BUOHO N3 pBicpyaxyans2i9aTte nonyuymnaceBBRO
n npefgesibHO N,procc3TBAGIT ACOM@THE MIAP OB e C T U H
MeXaHWnwHecKkmogBepr asd Nnpuobop NTHRY 4 @ ME X H

cumctTemMy ynpaBneHus npumubéopom.
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Pncy28dMike X aHMW3 Mbl WHCTWUPOBKN NONOXEHMUNSH
l- mexaHUU3IMe Weaipa KONwKeRrRM®pampe,n2o BB N XH
Konnek-rmepxad enbsb KOMeIEeMaBP @ hna Cbe

MOHHOT O-TE@WM®BO@ ANS NUTaAaHWUS aHTUAUHAT



Puncy a kK 3¥ n AeTeKTuNpoBaHMA N ae p a
nPMnemMHMNK A MOHOB -RaMepas ® & € @ ;FJPIo&vHeeTUp O

MEXaHMU3IMaAaMMNU KWCTUPOBKMU FMK/POMHE HKVOI NKEOK T /DEL

B obnacrTwm X e KT AXeNnblx » KOMMNOOHEHT

ynpocTtunnachb. B NMocCTaHOBKEe 3apgauwu F
MaKCcCuManbHBbLWR o6bbem MOHOB rekcaddgrop
292333a. e. M. ) . Bnaropgapsa -GHMTBMOUEYC KpOEill e3HaNAC

OCKO/NNOYHBIX MWOHOB CcoObOMpaeTCsds BOefWUHO,
KaXpyw T pynny WMWOHOB OTAEeNbad®aHuMsa 3Kaark
Konnekrtopa. Takum ob6pasomM, 3ajgadyy Ager
yganochbob pewnrtThb c NMOMOLWbI NKONKIEKCDOPQR
KonnekrtopaM npuemMHMKa nNerkKkumx mmacec, H
(wnmpuHa WMUTOroBon TITHommp . K &1 /TEOKKTEO pEp € |
npeagyCcMOTpPeHa HCTUPOBK A NMOTOXEeHMUSA K
NOACTPOMKM C NOMOWbIK BUHTOBOW OCMWK. @)
TONbKO NPW MNOJTHOM [JeMOHTAaXe NpueMHMUKa

Bol6paHHOEONWMBDHEBOKOE PrEQLE HIMKencen, uB 3 T
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noTpebyeTcsa, nocne aopabdoTKMU npueml
AeTeKTuUupoBarThb MO H b dbTopupgos ypaHa
KonnekTtTopoB. [Ans 3T0ro pgoctaToO4YHO YycC

aHanmaaTopa B 006/ aCMeNH UKTTbA XoegibHX »0 OMAabCLCO |
Heobxoagunmoe ymcno MOTIernKo 3 x @maie& K T OFPOOEBE

MOgEepHM3IaAaUMOHHOM norTve®ymnane 1Takoro pe

Pncy3d¥yven pgetTekKkTuUnpoBaHMad UMUOHOB «T4a.
lkonnekToOp T4a-MWeT RO BRMAGaasaHcedb ,I e p MO
4Hecywasa CcTOWKaAaA.
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BbiBOABLI:

CnepyeTtT OTMe fcmrek, T poT@amgadd N 350 T
ynpaBnsalowWwWNMmM TexXHONOT U Y4eTcxK,0 M6 ay3eynnco/HKBOHAO |
OTpaxXeHMWe B KOHCTpPpyKuwmum npumbopa. B, Tack
NOMUMO PpPeWweHnmsa aHanAUTMYeEeCcCKUXx 3apgau, |
pernamMeHTHbBX pab6boT N0 AEeEMOHTaAXYy, pas
MCTOYHUKA WMUWOHOB. Mpwn sTO0M, HecMoOTQpSA
TEXHONOT MYECKMNX onepauval, MEWME T poyokeucu
NnoBTOpPAEMOCTHDb reomeTpumn MCTOYHUK A
npucnocoob6neHNnm n YCNOXHEHUWIM npouyuecec
MCTOYHMUKA MWOHOB W y3na BBoOopga nNpob6b n
MCTOYHMUKA B paboyee CrOOB/IVMOEMIEEHHWER. YAC TTPOO Uit
rasa 7 KaMep bl MOHM3 aAaUMM nos3Bonaer
goporocrtosauweim npoobbl.

HanpeHHOE KOHCTPYKUWOHHOE peuweH
Ancnepr npywUUTin nmarolwwmTm c 9 ManblMKU 1 abap
XapakTepwuc TBMHKEA MM , B BHCAQPKAM MU aHa /TN T U Y ecCK
TOfFYy3 e oOKasafcsa cyuwecTBEeHHO pJewesne
Kpurtepunio.

KOHCTpPpYyKUumMa p[feTeKTOPOB WMOHOB 3a C¢
permcrTpaymi MUWOHOB Cc pacuyeTHOMW raamp e
BbLINOMTHEHO nNopgaB/ieHUWe AUHATPOHHOT O 3@
OTpPpaXeHHbLMNW NyyKaMW UNUOHOB. Me X aHMW3 Mbl
bPapaped ob6nervyawT HacTPOWMKY npumobopa.

B KOHCTPYKLUMUWM aHanMTuUuyeckom C,T OK
ob6bnervyawwney nmomuwooma KK BbXxXoay Ha pab
MCNONb30OBaAaHUII OTCeKawWNX WNOEePHbLIX KINE
KaMep AN1S9 XpaHeHUSs MUCTOUYHUKOM B T OpS4ay
BpemMsa noparoToBKY npubopa K pab6boTe.

sKcnnyaTtTauuMum B TexyoOmo MaPe@Ea@io 4/CIHBan
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I'maBa 5. JxkcnmepuMeHTAaJIbHOE NOATBEPKACHUE Pa00TOCIIOCOOHOCTH

PAaCYeTHBIX CXeM M KOHCTPYKLIHMH Macc-cnekTporpaga mru-350re.

Ha ocHOBaHUKM pa3paboTaHHOTO KOMMIEHKk

6blN1 M3T XKTCAIR/PHAMEH T aTbHHMMEKOTPODIT 1A Pag C G |

TpU CTOWKMU. FleeHpa/BMT UCUTEOCHKKaas , B KOTOpOW
Mae€aeKkTpor pad, BaKyyMHas+ cumcrtema er
BakKyyMOM, a TaKXe KamMepa, B OKUYOHTVOKPVO NN OO

B COCTOSAHUN «ropsyero PER@YWB@AOHH B, B
6NO0OKNW NUTaAaHWA U yNnNpaBMEeHMEO LeMTCprae,Mm ammo
Mae@€aeKTpoOMEeTpPUYECKOI MNHPoOopMaAL UM 7 C
npomsBOoOACTBA.-CT/ea bAP LITOMKXEBRAEHNWA Kanwu
KoOMMyTauuMum UX HanyckKa B MUCTOYHWUK MOH
[52].

O6wmninn Bwuom emarqpo Medrsp@II MVBT TpexcTOeuH
npepagctTapmaAa.H Ha
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PuycH 8k O6wnin -eam@ak mpaecaedb@ &. MT U

Cnesa HanpaBoO: 3N1eKTPOHHASA CT oI

KanmbpoBOUYHBIX CMecel, aHanumTumyeckasa ¢

BKNOY e HMKeET ekaTcPCO MET pPpAa HenocpepagcTBEeHH

m cbGoOpkKKM nNnokasano, UTO BCE€ OCHOBHEbIE
Y H K L U O HHYOPPYM@ET/T b H O : npu Hanycke Kanwnobp
MOHOB ©ObLIN NONYYEeH WUOHHDLIA TOK, KOTOP bl

Ma@HanunmszaTtTopa O6bn 3aperumcrTpupoBaH 06C¢c
M nerkKkumx mMacc. Taknm obpaszoémrobeoao @i
K aK KOOTHTHMOY € C K O 1 CXeMbl, T ak n BCe€KX
cnekTpomMeTpa, pa3paboTaHHBX [B4.a peuweH
OpoHako @GopmMa MOHHOTIO NWUKa, pas3pewart
onTMmyeckKkmne napammeTpbl, M O /IB/Ki/R I HIEeN N N

cnekKkTtTpomMeTQpa, nokKa3blBannm, 4TO (pOKyCM
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onTMManbHOWM.

MonNbIT KU YAYYWNTHLb POKMCUIPPDBBEYU emMe T O
M3MEHEHNA MNONTOXEeHMA aAaumcneprumpytower o I
dopmMb nNUKa. OoMamo NOPIO XRIMAH@AT HU-T a
nepasBbLX, 4yToO HeE3HaAYNTENbHOMY Yy 1y 4y weH
MaKCcCumMalnbHOE CMEWEeHWE Marlr HUT aB BO TLHX,p O
nPW yAnyyweHUN QPOKYCUPOBKWU HaAa cpepgHemMm
Ha ®KH@PM&XW KoONnekTtopax. MocnepHee oO03Hauyal
dbokKkycosB H e cooTBeTCTBYET pacyeTHOM
KOHCTPYKUWIK NPUEMHUKA UOHOB.

ATO0T pe3ynbTart NOMTHOCTUDbLIO cooTBETC

pacuerT ancneprunpytlwermcsa Mad HU A AT O ME:
pacnpepgeneHna KpaeBbiXx nonei, OTHOCS L
npeanonaranocs, 4UToO NoNoXeHUEe Konne
ONTUYECKOIW CcXemMe OAONXKHO O6bTb CKOPPEKT
NOTOK a B pa6bouyenT HIMOTCET.O 1 HHOGM O MW ne
3KCnNnepuMeHTaNbHOT O -C MMEPKATBPEQAMBEHTUPAA  MKa C CO
COOTBETCTBMUIW pacueTy O6GbIAO U3IMepeHUE
Mar HUTHOTNo nons, K aK B 3a30pe wMmMar H
nocneaywuwumMm NEePRTHUMEEOMO W OE X O Mbl.

5.1 KoppeKTHpOBKAa HOHHO-ONTHYECKOI cXeMbl IPUOOPa MO BeJIMYNHE

P€AJIBHOI0 MArHUTHOI'O IMOJIA MacCC-aHAJIHU3aTOopA.

Mp un KOHCTPYWpcoeeakHTpomwo r p-d AT AMT Ko n ne K
NPUEMHNUKE MUWOHOB ObIIXM pacT o0 MENHTbN YB C X (
CXewnm, npwu pacuyerTe KoTopo#n, K aK y Xe
pacnpepeneHne KpaeBoro (paccesgHHOT 0)

MEe XNONWCHbBM 3a30poM. MpnM wMHTerpuposal
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ek TMBHAA T paHuMUaAa Mar HWTLHGOGT OH an opnasc C,
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, 8 MM oT Kpas4s nonwCHOT O HaKOHEe4YHMWK

N

JeHHOoOe nNpu nNepBOM BKNWYeHUU npubo

3Kkass pas3pewawwas CNOCOBGBHOCTbL CBUuAgeT

I

MN GHOKYCOBBWET COOTBETIKOMY TNOJTOXEH
3ynbTaTOM Kak HeBepHONo yuyeTa Kpae
K MU HepaoCTaAaTOYHOW opaHOPOAHOCTMW MarH
ANns 23KcnepumMeHTaNnbHOINIO onpepageneHdHuns
anMBaTbbNIO NPOBEefeHO WU3IMepeHUEe ero
K W KpaeBbX Noneih Ha BXOoAe WU Ha B bl

HCUMWBHOCTMW Mar HHNTHOT O nons4yd 6 bl O

—

=

oopaMHATHOIO CTONNWKa. kHaowoeHe 4R
pe@0b6bpasoBaTtTenb021A8nH)nB nldxXxAs3z aHwuna,
ANNCb C NOMOLWbK UVWEGPOB ANBEABY HIiK® e P .

S o
®» =T S X O
O P

I
A

A paTtTuymkKka Xonna KU cxemMa nNOAKIMNW
HoOFCaOemapomMe-BpaAB.MTHuUK e pacnonoxe

) Ha NnoBOAKE CTONMNTNMK a, 6 bl N B bl Tl

©O o T - =
O O =

e
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O Im 99 X Q© =

OAUMbBIA ANSA BbLCTABNEHUS TOUYKU OTC
B CpejgHel NNOCKOCTMW MaAarHuTa H;
HoOW [P HMHWIK @ H aMkKad HeA T a . N3 MepeH!:

Annnceob B TpexX ob6bnacrtTsaxX MarTl HUT c

T
s

BaJ/lOCb M3 MeHeHMWNe MHTEeHCWMBHOCTMWH

@

T a My4dkKa " no HOpMannmn K BXOAOHDO

CTNn BMay adNam@me Me X4y HaKOHEe4YHMNKammMmmu

3 3 O o o X

- Im x» Q9 35

oueHuMwBannachb no pac4dyeTHEbM Teope

w

€ /1 € HH bl X Mac C, K aKkK ner KnMmx KOMMNOHETFE
op BbIXOOHOT O nanaeya NyyKa 6HdKBMMKO av
aeBor o BbIXOAOHOT O Mar HMTHOT O nons4d n
aHNMye HaKOHEe4YHMWKa Mar HNHT a n no T Pc

opaguVHaAaAT bl TOYKMU 3amMepa 6 bl N MNPpUMUHAT
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(AONONHUTENDbHLIE NPOMEpPLPBBAHET pMe XT3 0
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opAMHATOW) YyYyMeHbLWanNncaa [AdHoa r2n AaMiMm.o aleor mp
OMEeTPMUWYECKYW NPUBA3IKY ToOoO4yek 3amkepa
KOHEUYHUKyFpMAC HEBBF AleomanoxeHunm 1. Pe3y/
K Xe npwuBe/pgHenHsl 1B, Mpunnoxe

Anauew oyHOEPDBEOEHHBbBXHaNBAMEPEMHNIO HY Y € C
3ynbTtart M3 MepeHNI BAUAIWT A Be He 3
[P € WH3TCOT bM OT PEeWHOCTb NO3MKuLU K oBCYHPOOBBHAOH
NE AHBEHEO C A T TOYMHOCTDb [MNE/PELHICCALETHM/AO BAK3 M, €
TaHOBKMU HauyanapgnoiTCUMEWM@P eCHANONE & @ bl /H a
eABapuTeEenbHO O TTKpPaenxmKbopooPBAAVHHHEOTT HOO I O

ecneymBawUWer o nepemMeuweHme wyna € TC
o6bxoagunumo M3 MepPATbHC NBHMEHEIH U EMA I HHITT €
pbupoBancs4a oT 15 MM BHYTpPMWU nonesBoOr
aHMULUe HaKOHe4YHMuKkKa. Takum obpasom,

na pfocTaToO4YHO AnN4 TOYHOT O NMO3ULNOHL
TEHCUMBHOCTbB MaAMHAWTMBAMEpPpANachb Ha O0CH
nna, nocpepgcTBOM U VEhp/oBTRBEBpy HIaKe XK AKX
TaHA n ctTabunnuszaunmmn AaT4ynmka 6 bl N
paboTaHHas4 paHee cxewma, n TemM caw
OMCbUX norpewHocTeER, TO OCHOBHAH no
rpewlHOCTb UMU3IMepeHUdA BONbTMeTpa, n
B, 4YTO CcooTBeTCTBYEeT MHTEHCUBHOCTMN
anasoHe OT 10 po 1008B, 0CUYTTUO TCOOMNCAT BQGTT
4Tn) .

B ToXe BpemMda 3ajavya APOBEAPBHBXKX DBE
cnpepeneHMda OQHOPOAHOCTMW UHTEHCUBHDO
Op blX, 93TO oOouUueHKa @GopMb KpaeBblX MNO7J
MNeHCUpPpyemTCH3Ba@AHECHW A YycKopsdalwwer o H

HOB, MO3TOMY Nor oH4d 3 a nonydvyeHme
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MHTE@HCMUMBHOCTWNW MArHMUTHOINIO nNonNA B 3a3ao)|
HEHYXHOW nNepepgenkow wMarHuUTa. Mpu ouyel
MammMHOIo nona abconwTHasa Be/TNYUHEURON
BaXm ABAAeTOdSHOBUWUBEe@ABHOE WMU3IMEHeHUe.
BoueHke GoOpMb M3IMEHRPAMABO/KPE@ E€BAXDbLIM
NpuUBEgBHRAEHNSA K[Xa@BR@NNM®HOMUAT paHunye mmar
MOCKONbKY NMEGMHBDO /PIRECTT YU Up@dasBb HOE norn
S dPdhekK TMBHOMN rpaHMLybI. NcxwpaTen3 [ /Bar 00
OLHOPOAHOHOBMAONMA K paesblx noneim NpoBe |
BNO/JTHE AOCTATOYHO U UX pe3ynwbaBdbineMmo)
nocnepywwnmx BbLBOALOB OMAeaGHaAOMWTKAE OK@HC T
Ha pucy2B8Xxmapguna3de geHo HanoxXeHUUue H a r
HaKOHEe4YHMNKa MUW3O0OMETPUYUYECKON MNOBEPXHOCT

MHTEeHCWMBHOCTMW Mar HHTHOT O nona4a.

0.33Tn

P nycH o 82. N 3pommueerc K o e pacnpepagenedHune I

LEHTPAaNbHON MOHHOWN T p@ME&K TOPMMp3asiqial v H W
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P nycH o &3. M3 omeTpuuyeckoe pacnpepanenetx
LeHTpPanNnbHOMW WMWOHHOW T p acenkeTkoTppvour p-& Sp@ QA GVH

Bug cBepxy.

Ha P U C Y3HKKpee c 3 a M u O6GO0O3HaAYeHb TOYKMNM
Mar HUTHOrN o nonas4, MO KOTOpPbIM 3aTtTemM OblsS
mnnwcTpupywuwaa pacnpepeneHmMe WUHTEHCMUE
nnockKkKocTun pabouyelhh ob6GNaAacTuM MWOEAMEABHERX Ck
NNoCcCKXYCITAAC T pPOEHa, Tak 4TO oOCb X nNpoOXC
aHanunsaTdYpa, H@pO@BIN K HeWn, Hayano KOoGc
nepecevyeHMda BXOAHOWN N BeXW/MaDBIB & /PaaCHLN L
HanpAa>XeHHOCTMW YKMEOo/TM3 MBEP ETHOM 1 . M3 mepeH
OAHOPOAHOCTbL MArHMWTHOTNIO nNonda B o6nacH
yem M. G0 ¢ 60NbWMM 3anacomM AOCTaDOUY.
TeXxHMWYecCKOMYya 33pacalaaHaL®E 1 RGPl BH®O® C DR HAUY
YT OTlrpewHOCTHb decoBpAMBLA HHE M KT@ B U 1 b H bI M onp

9 bhbe K TMBHDBX -&HKa®MMW3I a TMOApCcac, NOCKONbKY C
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JAaHHOINIO MarHuTa oOKaszancsga 6onee KPpYyT bl
NMepBOHAYa/AbHbAIH ap/ANC34YaETTO pMaa C C

an 4 KOPEK®#MKTRAPAOABXEHMUSA NAUHWNMN dbokKycC
pacnpepeneHnda KpaeBoro nons4, NONYy4yYeH.l
WMNpPpUHaA NPAMOYTONbHMUKA, €EBC OKB@RACDO M blp avcal
NOTOK C amMnnunrtypomn, PaBHOWMW OCHOBHOMY

NAONMXKEHUN NPAMOYTONbHOW MoOpgenum onpe

—_

paHunubl Malr HMUTHOT O nons4yd no OTHOWEHWI

M3 aHanui3a nNpuBegeHHBLX B Tabnuuyax

cnepyeT, 4TO KpaeBOe nNone N OECHTHOOA HEBHEOO TO
yeM KpaeBOe none 3feKkTpomMarHwumTtTa. YyerT
SPPeKTMBHBIA Yyron nNo-8PAO0MNMaAHKHANOLENHE WB WEB

noBOpOTa, 3a/lOXEHHOTNo B MNepBOHAayvahNnbHbLI

Ha pwucdnHpkneB e3peHa WMWOC npwun@Homa nergarxe
NoOCTpPOEHHaAasa C Yy4YyeTOM peanbHON 3dPPeKTMH
pas3bpoc MOHOB, yYynTbBawWwmmn peanbHY
KpacHbBM ULUBeTOM MU HafnoXeH Ha pa3s3bpoc

SPPeKTMBHYIW TpaHNUY WBERBEMHAMAIEHHDbBN CUHN
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PeanbHas 3¢@exmubrag 2paHuya

Pacymenas 3@pexkmubHas zpaHuya

P nycH o 34. NoC, NnoCTpOeHHaH- H a OCHOB
rpaHwnLybl, HanoxXeHHasa HG@&U HKveppaBCOUHEATUYHAONEL HITYO
boKkycCcOB MacCe,N X K JIaoCTHOBKM H N e nocne np o x

Mar HUTHOT O nona4a.

Ha P VU C Y HIKpPeM B B ATEpHaT 0D U N MO HGEBH aB N 3vAATCC
yYymnmThbBawwme peanbHYIO SPPeK TUBHY O |
ycTaHOBNEHHbBMMU B n x WwrTaTtTHOE MONOXeH .
OTpPaXeHHbX WOHOB. M3 a2TOro pmcyHkKka XO0
apr é&mv4la. egmga pear o mamagaa@aT Ha 3KpatH

MO XeT O6blTb Yy 10BJ/1€EH CBOMM KONTNEKTOpPOM.
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(F,),38a e m

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (0,),32a e m

_________________ (N2),28a e

(HF),20a e v

PunycH 3k lncneponuBBN/A0OCKOCTMHU, hbapgagpeasn
eToMm peanbHON SPPeKTMUBHOI F'paHuNL bl
nnekTopammwu n 3 KQHWM IPaATeMM M gacnenp
CYEeTHOW T paHUWLB KpaeBOro nons, Kpa:

aHMWUb KpaeBOrlao nonasAa.

nn s KoMneHcauunwu BNIMNAHMWNSA KpaaBdr,bd T
ogHOEe Tn-aepanpunvamTacp a, B Bne o 5 Hi@ & .6 mvmm v ol
OppeKTUMpPOBAHO NONOXeHMUE Konnexkfopos
ro 4TO0O6GbHB nNepemMecTUTb NpPpUEeMHBbLIe WenNwu

CC B NONMTOXeHWe oNTUMANIbHON QOKYCUpP
HCTPYKUMWBBLBINOPUNBBID® NTREHME YRHPRMEERXKXHBLBX K
NNexKTOpPOB ma e mene TPKYRaAOH A € MHU K A V
rKkmMx ®MaAOCNO3BONIMANO CywecTBEHHO yny\u

3pewawulyto CNOCOBGHOCTbL ANA TMNWUKOB

210a. e . M. (MoMy T exadmaielcs o TpeboBanochsb,
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CNOCOOHOCTbL B OOnacTwWuw nNerkKumx wMacc 606bln
Mpunumep 3anuncwu do p Mbl nuekKk a KMUncnopoapg:

npneepneH B@A PpUCYHKE

7 Paspewenne u dopma nua B@
? BenonHuTs n/e Unax Jlersni  Bepu. Tpas. P[S0] P[10] P[5]
Rad: {025
47 Dunctume 31.017 0.244 0.113 0.104 0.103 129 97 92

7 2 om

| Z5aycK % 7 mumso BN &) 303

P nycH 036. dopmMa nNMKaAa WMOHHOINIO ToOKa WU
Maea€&dKker pomMeTpa nocne K eOpnpr eMK4TEeC K OBAK U-C XVeC

aHanAnnms3atTopa.

5.2 HcnbiTaHus v 10pad0TKAa HCTOYHMKA HOHOB.

MpoBepKa MU UCObBITAHMWA UCTOYUYHMKA UOH
BKNwYyanum B CceobSH cnegywuwme 3Tanbl;

MpoBepka 3 G(GpPEeKTMBHOCTMN LWIECINO0 N3 OB A M
NyyYyksa KpepgcTaBnatwuwero coboi OTHOWeHMUE

9NEeKTPOHHONW 3IMUCCMUMN.
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OnpepeneHne pecypca paborT bl McTO
MOHMW3AUWMUOHHOW Kawmepbl WR)o 4 yw T ayMaMT a H @l
nNepuMoOoUYHOCTMN €Yo CHTeOXKG X 0 4 U M bl X

MpoBepka oOoNTMMAaNBEHMOETKWOMOBMUOT EMbl U
ee KoppekTupoBKa.

OnpepeneHne OCHOBH®XIeRapamMeTpaB OE
er o -aaa@aguns3aTtTopom: pecypca pab6borTbl, pas

N3MEPEHNWNn cocTaBa CcMecCWU.

5212¢dpPeK TUBHOCTb MUCNONb30BaAaHWUA WMUOHNU3MN
K3.

B xopge npob6bHoOoro 3anycka B pab6boTy Vv
4yToO KoaddpnuyumeHrt ek TUBHOCTM ncr
9NEeKTPOHHORBLC OCVAERAAEK BCero 6 0 %. Mp
UHMUWKa 6 bl N 3ajgaH CnepyluyvBi : nroor ted

npywwer e3 08B e knToproegHaL M an  KONNEeKTOP

G
o
=

o < o

C
pna 225MKA, T OK Hakana 4, 67A, T O K
e

HuMmanbe KaToaa W K O NIOMHK3TOLPYAO HIHAHLI |

—~
|
o -

—
Q
=

©c o H

w
T

s o 9 T
£
T

O 9 o b
=
w

h N

pe3ynbTaTtT O3Ha4vaerT, yT o0 40% an

O a K KonnexkTtTopy, nonapgaHs H a (

A
QO

TeNbHbBMMU nocnepcTBUAMU paborT bl
NMAMU KOoHABPHUWMSHTAEHA HIO pPe K TUBHOCT I
C /N oBaTe/NnbHO, 6oNbWoN pacxopn npoobebl,
aH MpyemblMm BelwecTBOM NOBepxXHOCTEMW
nonapgaert 9/TeKTPOHHBIN My Yok . 10 npwu
aHanNnMsInpyewmOB &, BRAWK U K ObBICTpPpOMY 3arp
TpebyeT OCTaHOBKWU npubopa [NA UYUNCTKMU
Mp w ocMOTpeE MCTOYHNK A MOHOB, OT P é

r|p|/|6ope, 6 blNoO YyCTaHOBIJ/TEHO, 4TO OKTaB € p
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eerT MeHbLWNe pasmMepbl, 4yemw KOHTYDp
BepcTuna GOoOKyCUEYOWRC e HOERKMT @ OowWlar o \
rpaHmygax 3T1To0ro ortrBepcTtuma. O6 aTwuUX
acBeTKMU» Ha BHewsaWvOeOBEepPXKaAaBMEPADL NB A
OgAHOEe oTBepcTuUue OLAO pacwumpeHo p[o
baputb oTBepEST nAllox me K TAPOOPLAED HCTKCNT a3BHIA
% (noTeHUuMan KaTtTopga 1298B, NOTEeHLUMWU:
TeHUMNa/opRAOIBODOBT T OK kKatTopga 170mMKA,
kana 4, 83A).
Ana onpepeneHuwa BAUWAHWMA nNoTeHUMaAanNo
9PPeK TMBHOCTHb McNnonb30BaHMA 3N eK
CnepuMeEHT no NMONCKY ONTWUMAINb H®IX
3ynbTart bl KcCnepuMmMeHTa noagTBEepPAUNNMN
KOHOMEPHOCTW: YyMEeHbDBLWEeHNE noTeHUWan

YKy nNnydywumm obpasomM chokycumpoBaTtTbCc4d

—

oaa K BXOAOHOMY O T B € p CcyrBMed1 m4yoeHHnm3ea urnmoo

nexKTOpa no3BonderT nydyuwe BblT AT N B «¢

O o

cTpaHcTBAa MWOHMW3ALWOHHOI KaMepbl Ha
Kycupytuwer o anekTtTpopga nveert UHeTKMUIV
TeHUuMana oT 0B [ O T euyHeuTuBaenpat O K a Tyoaacar
KYCMUPOBKY 9NEeKTPOHHOT O nydJyk a, 3arT
TUManNnbHOW @GMOKYCUPOBKMN, HO Ada/lbHeWnuwWwe

EHbWEeHWMNKW 3 NEeEKTPOHHOT O T OK a n 3annmpa

5220npepgeneHune pecypclaka palb@A®B UNCT D

MOHMW3AUMWOHHOW KaMepb MNgPOMyKY@MaH O

nepnoagnydyHOCTMN erao H606XOAI/IMbIX ouync

Mpun Hanycke rekcapropuaga ypaHa B W”
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Ha cepbe3Hasa npobnewma: HecCcTab wigsaH o
aHa ,WHP¥HCcnBHOTCy®MEMbLWLAaTAaCb CO CKOPpPC
O NpPpMBOAMAO K TOMY, YTO ANdA noppepd
OBHE npuxoagnnoceb nepmoagmnyecekKHm OTK
enmyumBaTb HaNyck. Mp vo Twle mMp eGOOLIBEHLONVX |
Cypc paboTb MCTOYHMUKA MWOHOB COCTaB/
Ana ynydweHuMAa napamMeTpoB paboTb  Keé
Tepunana KaTtopga rekcaropungom ypaH
MCTBUA: AuMmameTp OTBekpTcpranme BO bHID KYyyM enHp!
: a camM KaTopAg Obn1 ycTaHOB/AEH TakKuwm
XoAauncaA H a O4AHOM YpOBHE C HapyXHC
eKTpopga.

Mocne BHeCeHUWS U3ZMEHEHWUN UCTOYHMUK
Kcunumankeaeapaoneb!l &Y. MakcumanbHbBW B blX
M HanpaXeHWWMW Ha @GoKycumpytrwwem 3N1e€eKT |
rHana nerkKmx KOMMNOHEHHT OH@®%Hea YN T enNnbH
B npouecce wucnbobTaHWUW onpepgpenancsa p

oar pasHeHNA " BNunMAaHMMEe Ha 3TOT pec

CCMOTPEH b n CpaBHEHbLI apyr C apyr
, 8x10x0, 02 M M) 7 KaTtop n 3 BONb (p
emMmmMmyuwmecTBa TaHTa/ioOBOrIo KaTopgpa COCTC
mcecun, OoVNHAKOBOM C BONbdpamoMm: T
ctTaBsngaeTtT 3420 °C, B TO BpemMA KakK Te
aBHWNTEEMNMMBb3HKWO@ID O T € BblXO0pga 9N1eKTPOHOB

OTBETCTBEHHO) , OLHAaAaKOOTH@/BHIHEA NGB b
pynuaTtTenbHOM XapakTepuUucTuUKOMN BONb @

XPYynkKkKocrT®b " CNTOXHOCTHDb npwu cBapkKke KaTa®o

B N

nec

McnbelTaHMA nokasanwu, 4yTO MaTepuan |
MSAHMNS H a pabouyune HMBKPAK MOMWEBT MUKMe CV

TOYHUMUMKAA MOHOB npesblwaeT nAaTb He e
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TaHTa/n0Bb M KaTogomM. CkopocThb YMEeHDbLLWEeH

no

3 BOoOnAaertT noagcrtTpaunBarThb HaTeKaTeéenb H €

523MpoBepKa ONTUHMEANBE WA ETKOMUOBUCTEML U

MW ee KOpPppPekKkTuUupoBKka.

NMpun wn3IMepeUUle P a TP O D@6 HDECTTKAUM K O M T

Habnwpancsa YMeHbWEeHHBN CUTHAN NO WOHE

Hanlnyynmmn HeCKoOppeKTHMNnNpoBaHHOT O y T JHMNW K@T Kk

no

no

HOB. O6 3TOM Xe <cBupageTenbcTBOBAanNa

HHOT O nyuda npwu nmogadye HanpAaxXeHMH-

Haxogswnmecs Mexay nnacTuUWHAMWU BbXOAHOT
c

CMecum B MUCTOYHMUK MOHOB RKAOMBOAAMAOPAaAN
9NeKTpPO[gaemT MHYOEHCHKOO M C U C T € Mbl. Belno np
yTeuyk a AaBnNaAeTcCA OCHOBHOMW NMNPUYUHOMN

HecTabWnNnbHOCTMW BO BpPpeMeHMNU. Ana ycTpa
9 PPEKTMBHOCT MU pabomMbpoOBRELOHANKKAOD P POBIKAMU
ONTUWYECKON CcuUCTeEMBbl, 3aknwyawwadacsa B
rasoBom cMecuUW M3 MUOHM3AUMUOHHOWMW Kamep

H3@MMaMeHOW MaTepwuana Bp aipmeyesciugn xi oLy
ECeHb E@NeBWIIHIEHUS:

-Kpblwuka WK capBMHYyTa Ha 0,5 MM oT MUK

-paccTOdAHMA MexXAy Kpbwkon UK, BbiT A
Kycumpytwuwem numHson E7, yBenmyeHbo ¢ 2
-BbIXO0OAHaH4 KonnunuMmupytuwasA e nb nepe

HTpuUupywwWwer o K ogubbllpa ,y MTEH/bUVEHHaA KHGA T 0 N1 L
-paccTOAHME MexXay @Gokycupytwem AKUHS3
H30MW yBenNnmyeHo ¢ 7 MM ago 10,5 wmMwm.

MoHwOTMYeEeCKa aAHd cXeMa MCTOYHNMKA A n n 3
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nocne popaboOoTKNW NPBMBEMAH M 3 M@ HHGR I TE P W& @ K
CXeMb O6bIN 3KCNepumMeHTaAaNNIbHO NOAOOGpPaH b
cooTBeTCTBYyWOWME M3 MEeHEeEHMNSA 6 bW BHEC
cnewippmap KoppekTuMupoOBKAaAa MCTOYHMKA MNpPpuUB

NMWKOB ner Kmunx KCOMVENKOTHPEAH TYMBIR A M G € HN IO P a:

cnocobmpraGmpaypoBHe 10% MHTEHCUBHOCTMWU

ISTONNNVEIN
[ NN

j=¢)
KDBILIKG £/ KOUMUpPYIOUjue

VK JIUH3BI
282
0.5 2.5 25 10.5 2 10.5
Z 7 Il
KT
TR %
|
4.2 1
. I 4 kT
1l 7 ]
aRiNy z b
NN\t
j=6) E7 ES
KDBILIKA KOUMUpyouue
UK JIUH3bI
28.2

PUCYyHOA3I MBEeHEHUN-BNMNIOWMEBOKOMN CXeMbl MCTC

ero KOppeKTHnNnposBKE.
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Mpw NLONT OBPEMEHHOI pab6oTe MCTOYHMU
BEPIXbHOBOHMW3ALUMWOHHOI Nakcabe MpiiM N G RN DE &

BOPUT YUTBAYMPMU KaMe pbiO CMTOHSMHIHAQL Ha X 0 [ Vv

<

TpanbHbLX MoOnekyn rCelkeqadBuEmMIHaM 6 YK [@aiH
CYIETOUYHMMNOBICTPOE CHUXEHUE all HHTae HKC N/BIHE
XenbxA/MmaccTpaHeHWs 3TOro SABAeHURA
anelwie panbHbLBWX3 MKOaI&pbl MOHM3IaULUKM. Ha
WleHMEeM CTaAaBRAKRPWEBABDAKOARCTPYKLUUN KAIOH.
Mepe MOHM3IAUMEANNPOMT KIPGITONWGE BTMAHAWMPY K U
AW [AOCTWUTHYTHB HaK/AKY UNKOE PPeec3yyp/cbyT apr ablo
K W MNO CKOPOCTMWU YMEHbIWEHNSA UHTEHC
cypc paboTb MUCTOUYHUKA ,MOHWDB YV NeBBHBIE
e6BMAHIIE X HONNTOT MYEeCKONo npouyecca

KoOHCTpyKUWNSHA MCTOYUYHUK a MOHOB Nocne

mMBepeHa 38,a ap VeCTYyoH KTepe xma ppdaa. md8a4enb

Kkpbilka MK

BamsgeuBarwag siE3o
POKYCUDYIOLOT AUH30

arekmpog Buwesvma
GEPXameNh_Kamoqa

mpabepco UOHU3AUUOHHOS KOMEPa KOJTUMUPYIOLIGR LeNb
KODDEKIUDYOWOS TUH3G
- KOJbLjO

A
e e Boograg Koraumupyowas
wenn

1.
[
B\

I 2.7

(n

2 10 !,
2 |l iz

KOAREKMO

PncydBdkkedMa MCTOYHMKAa MOHOB Nocne f
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PncyHWok TBexMepHasa MOAENMH MCOOMHHMXIA
l-oTKpblTasd KaMe p-&a TMOOMH,N 3BHINTMY, N 210 WM& Nd & a

N3 MEeHeHHasa WOoHBIAKAL HDaAIM MK@a g nmwvnpyowasa L

5.3 HcnbiTaHusA U 10padoTKA NPUEMHUKOB HOHOB.

53 1/cnNnblTAHKOPPEKTUPOBKA NpPpUEeMHMUKAa WNUOH

BaYHi 4YyacTbi NPOBOAMMBX WNU3IMEPEHMUIN
KOMNOHEHT-NQWOVEaAY KT adTIWFN3ImMepeHma npoB
Konnektopa, YyCTAHOB/IEHHOIo B MNPUWEBRHMWU
aTane dGoOpMy nupoBaMHMAN asagaOCh , OKIi TB3 1B
BTOPUYHBIX ggMOoHTOBYWAETOro ypaHa o npopj)
AONONHUTENbHOW 3NeKTpoCTaTMUUYUECKON NNl
pacnofoOXeHHbBN B CHEPWHOMT ONVDP U E ME M KBE . X O,
pa3paboTkKe npunbopa MBIXNT EWWTH AB NYY&RARNI

HebGoOnNbLWwas. YCNOXHeHMU SH X e KOHCTPYKL
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eKTpocTaTuMWyeCcKOW N WUHS3 LI, O6blIM BecCbwM
Xe BpemMA pewnTtTb nNpobnemMy nepexBarTa
XHO nNyTemM B ATBOMPraa HTUASDK eKIobIX/1 eMka c ¢ « T 1y 6
yka @Goywya@eBTOM 3TKUX GakTOoOpoB O6bO0 0NPp
TAHOBKMUW 9/eKTpoOCTaTMUuUYeCKOW NWUHSIbLI

MpeapgBapunuTenbHbe UMUCNbTaHMA MNoKas3anwu
XenNblX Macc C/UWKOMTOMPbLHIECPRCEC X aTmMET
nnexTtTop. PaneepgpocecmragkKk@A3I Mar HUTHOT O n

€ H TsHBoOroo6 WEF He nNpPpoOXOoOAUT Ha KOoONnnek:T

n
e

4y K a MOHOB dbpar MmeHIr@OBbL NHaoW K/ Taae UAFH
ar m
M

ar MeEHTHbIXHaMoMH®@NNeKTOp Taxenbx 3acec
anmus 3TON CXeMbl, OAHaAaKkKo, nokasan,
ennmMmyeHMemM WUPUHBL BXOOAHOINIO oOTBepCTMU
Mepy aHanusaTtTopa, Typa, T e U OMHBHTbE
HOBPEMEHHO wnW3MepeHbL 6es3 Mcnonb30Ba
A Nydywero cbopa MOHHBIX NYy4YKOB nNnpopgy
cc O6bna M3IMeHeHa C TewMm, YTOObB Yy MEH:

M3MepsseMylo BeNnuUuMmHPY KTUOVKSIA . K 0 NHhe K a s p

pndd, a ero HoBoe@ RPWLOXeHNE
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l-kopnwc Konser Topa)
P—OHTUAMHAOTDOHHRI 3K TPOAN,
3-3NeKTFRON <DAAEKTOPO;
A-—peMHUMEBRCR MNAQCT AHO)
D-KEPOMUUECKME MEOAATOP
E-BBROY KOAASKTOPAO;

F-BLIBOL OHTAAMHITPOHGO]

20,9
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19,8

1,5
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Pncydldbk KOHCTpPYKLUUNSA KonnekTtopa T8XE€

kKkonnektopa (4) yMeHbwaeT owmbkKy, CcBSAS3

lMTonoXeHune KE¢c
nocne papopabc

WT aT HO1e Xe H U
KonnexkTtToDpa

Pncy#ldgaekTopuunm uMOHOB -BS58@H&nunusatope
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B pe3ynbTaTe nNpoBegeHHOW KOPPEKTMU,]

MHTEeHCWMBHOCTHDb MOHHOT O T OKa YyBeNnNnmymnine:

vcnoBnmndam TeXHMYeCKOTrN?Oo 3agaHnmsa.

5.32NcnblTaHMA N KOPPEKTUPOBKaECNPUEMHIMUEK

B Xo0pne npoBeageHNH Ne{TBwX T pMoCrnpblar gaaH
nony4vYyeHwWNnam@TETb KanuMmbpoBOUYHBLIX
cnocobHOCTb W @GopmMa NMUKOB Ha

MacdCcC YKa3bBanwu Ha

cMmecen.
MHOT OK O .

HEBbIMOJ/THEHIKE BYXO/MmO® b
wenemw nNpuUeMHMUKA UOHOB.

7+ Paspewenme u dopma nuka
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121

MoNbLITKUW YyAyuywnTb GPOKYCUPOBKY Tpag
M3MEHEeEHUNWS MNONOXEeHUSaTqHIIcTIee PH e P Y PULB € 0 U
pe3ynbTaTtosB. NMpUONMN BHAGBWMB@N NAXE MM 3 aMao

npus

D

LEHHGY ®WanpumaanmpgeHo, YT O KoNnneek
Macc AONXHb ObTb NepeagBUHYTbHB TakKuUM
HOBOW NUWHUWUUWTOOKFEOB T Be boKycCcuUupytrwTtTcsHd
NPOXOXAEeHMUSH peabHOT O Mar HWTHOT O no
yanyyuwmntb @GOpPMY MNWUKOB U NOAYUYUTbL pasf
ner kK ux Macc HaB biIMMROBHEe UTIO% cyuwecTBEH
TpeboBaHMWE O @ X H3MAYOEACH W€ e HAap owaea @ . Mp w

bopMb NMUKa MU M3IMepeHNUA pas3pewatwen cn

7 Pazpewenve u dopma nuka

P Bonoaus n/e Unax Jlepssi  Bepu. Tpas. P[50] P[l0] P[5]
Rad:

&7 Owctums 32.008 1.098 0.071 0.189 0.081 332 210 192

» AS

03 -028 026 024 -022 02 018 -016 014 012 01 -008 005 -004 002 0 002 004 005 008 01 012 014 016 018 02 022 024 026

r 2 | der 6.5 ¢ ME350 = - U Q U 125
‘5 MYCK Z Total Commander 6.5... 7 meiaso S @30T HU3 - MpOrpam. .. RU &) 12:57

Pncy43odxopma nNumKa UM paspewatwas cnoo-

KonnekKkTOoOpoB B npmnmemMHMUNK e ner KmxX MaccC B
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533CpPaBHEE HOCHOBHbBLIX NEPME@MEPOPOPAaKP@AGC C ON P ¢
TeXxXHMYEeCKUM 3ajgjaHMUeM, C 3KcNnepuwmeH

napaMeTpaMm.

lL.PaspewxwmmasobHOCTHDb

B cootrBeTcTBMUMU C TpeboBaHMAaMN T
pa3pewatwwas CNECAEKHP@MEL MBaME@PeHHasa Ha
MHTEHCUBHOCTMUNEKMKDEB MABALTK TEeXHONOrmMmyec
(dbToOopupaga BoagopoAaa n dToOopa, a Takxe
Kmcnopopga ®W aproHa) o BblUEeTOM WUNPMUH
AONXHa ObTb .HeblaweoHBepan A /Oa 3 anmcum 32 UK :
HaXx o:4 UM

-WmpunmHa numkKka Ha ypoBHe0320% B epguHMya
-WMpMUHA NNTOCKOW YacTKWU BepWUHB NUKA:

-pa3pewawwasn BpocdPHacdOrbmM.6/5)( g, 2 ™.

2 . InanasoH /MaCCOBbBLIX 4YuCce
B cooTBeTCTBMUMU C n.5. 2. 2. TeXHWNUYE
Anana3s3oHa MaccoB blX ymecen OO NXHDO O blT |

npmeMHMUMK a TAXeNn>blX Macdc BbimOJTHEHMWE 93 TO

3. Uy BCTBUTENBbBHOCTHVLb.

B cootrTBeTcCTBMUMN CibMmaa5S5KDHBeH VMMM MS
KOMMNOHEHT CcCMecCcWnw B Pas3NMUUYHBIX ToOoOYyKax 0nf
cocTasBngaert anA Kunmcnopopga, apr oHa n
M3 MEepeHHOI cBeToOoCuUNOMN N carHoa4/HMmW3KaaT 0 M a
KOHUEeHTPpauwums ebrycaQryBTO BCaOTOb C Nne gy luWwmne uoOH.I

Nnsa ap06518°4A

Nnsa K ucoaDo5E*b0iA
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N nas3 0-10,62*10"A
Takum o6 paszxome K TpPEAaEMTdB 50T C NMOMHO

obecneynBaerT TpeboBaHMWSH T3 no Yy BCT

TEeEXHONOrlIN muyecKNnNX ra33 oB.

4., TOYHOCTbL onNpepeneHNMa KOMNOHEHT T

Ana nNpoBepKW TOUYUHOCTW onpepeneHus

CcCooOTBEeTCTBMUMU C TpeboBaHuUeMm TEXHUNYE
onpepgeneHune OTHOCUTENbLHOT O cTaHagap:
cCooepXaHMATKBMRAAROPOBOYHONW TFras3oBOW C

Mp w npoBefeHNN M3 MepeHUIMm Mcnonb 3

-

a30BbE OmMEA@MMawWWMecsa cropgoemykkatHan e(M dBY )H U
-KannépoBodyHasa cMecb Nl Cc copgepxaHHMWu
UFs - 50%, k- 10%, Q - 20%, N - 20%.

-KanmnmbpoBouyHasa cmMecb N2 ¢ copgepxaHwu
UFs - 30%,k - 30%, Q - 20%, N, - 20%
N3 MepeHNSA nokasanu, 4TO OTHOCMUT e

€EAOVWHMYHOT O onpepgeneHuns copgepxaHwus K

(rekcadropuag ypaHa), OW3IMee PHEHTHYCCK ay, e pHe

0,16% npu TPpPpEXKpPaAaTHOM OTKJ/OHEHMUN 3 Ha

CcCMec”nm OT KOHUEeHTpauumum KanmbpoOBOUYHOW T
PesynbTaTb nNocnepjgoBaTeNlbHbX U3MePpE

OTHOCMTENbHO KanunébposBoulabnamec@. N2 n
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TabnunuPaesgnoTart bl

nocneagoBaTe/lb HBbBIX

HO !

OTKJ/TOHE

cmMecwu Neol
Bpewm HF N, O, F Ar UF@
13:13:23 0.00 20.00 [ 20.41 |10.79 | 0.00 |48.80
13:13:24 0.00 19.96 | 20.39 | 10.77 | 0.00 |48.88
13:13:25 0.00 19.94 | 20.35 | 10.76 | 0.00 |48.95
13:13:26 0.00 19.92 | 20.32 | 10.72 | 0.00 |49.04
13:13:27 0.00 19.88 | 20.29 | 10.72 | 0.00 |[49.11
13:13:28 0.00 19.85 | 20.25 | 10.71 | 0.00 |49.20
13:13:29 0.00 19.83 | 20.21 | 10.70 | 0.00 |49.26
13:13:30 0.00 19.82 | 20.20 | 10.68 | 0.00 |49.30
13:13:31 0.00 19.80 | 20.18 | 10.65 | 0.00 |49.37
13:13:32 0.00 19.78 | 20.17 | 10.64 | 0.00 |49.41
13:13:33 0.00 19.74 | 20.13 | 10.63 | 0.00 |49.50
CpepgH(0.00 19.778| 20.153| 10.652 49.420
OCKO 0.602 [0.731 |0.711 0.691
OCKO 0.134 | 0.164 | 0.159 0.155
o n-gP
N3 npuBegeHHOMN Tabnuubl cnepegemngd
KOMMNOHEHT aHanNM3INEYeMaip or pBadbddui @MW BHcee T «
ygoBnertrBopdaerT TpeboBaHMAM T3,
(OTHOCUMTEenNbHOE CTaHpgapTHOE
cogepXaHuMsd KOMNOOHEHT aHanu3IUpyaOGaIKHON

npesBbliwaThb

KOHTDP

cmMecCe

ONMbH

) .

BbiBOABGbI.

1.
NoC

3 amMeHd

10

bl X

%

npwu

T OYKax

[fpoBegeHHELbIEe B

MaBaH /TN 3 aTOpa

aHunHs

K npuoéopy

TPEXKPATHOM

Xopme

n OOCTWNMHYDb

npob6ooTb6oOpa

oT

OT K 1

K O

I KCNnNepunmeHT a

M HUMBC T OB IBIKOA N JUNO

yc

Tpebyew
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2. McnblTaHWeanekaor p3dGdlr MTHokaszann
MONMNHOCTbLIW COOTBEeTCTBYET TpeboBaHMNAM
napaMeTpoB npeBblWwWaeT ero.

3. Macccne K Tperepato nb KO pewaert npobo6
cyb6bnumumaTtHOT O nponM3BOACTRBaAa COBpPEMEH
aAaHaAaNUWTMWYEeCKOro KOHTpPpoONA, HO MOXeT Halv

aHa/lwna3e B obnacrTwu ner Kmx MacC.
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3akJ04eHHe U BLIBOABI.

OCHOBHOW 3apavyeaG@OBWHG@&MDE @@RBIYPME

e Hue O FOSTT T MUYOEHCHKOO I C M &I T & MIbI3 U pMOABE&CH H
eKwIpmaas BoOoNAOWET XK OMMOEBTCTMBEB HbIA aHanN
cTasBa rasoBoM cMecwu arpeccmusBHBbIX T
OAYKTOM CyOmBsMaTWIKAB@ NTRKEAQAWT IO @ VEAH F
3006pa3HOro coeagnHeHMa ypaHa, Ha wuc
NAMWBHBLIW LUKNAN B aAaTOMHOW OSHepreTunke,
3paboTaTtTb KOHCTPYKLUMWI aHGQM@R MEELC B &

PeweHMNaAHARTIMA MYEeCKON 3agadynm cCcwamgieMa
EKTPOMETPUYUECKUNMMI METOAOM akKTy-anb

eKTpoMeTpPpUMYECKMUNn aHanma nNo3BONAET B

QO
o

HOM BpeMeHW uU3IMepsThb B@Ee aspagdm

w

® o F F FE O 1o

: BbIXO4AWNX 1”3 cCyonmmaTtHOTII0T UMP |
CCOM C NOMOLWbLIKW aBTOMaAaTMU4YeCKON cCwu
ccom (ACYTN), T .Be .H @Gneesp ago@laarTt eB

HT arpeccunBHPEMONMasowmecMIPO@@ae AN s

o o ®d® M W

BT aO,K 0 € COAEPXAHM@BUNCBI OC MEOCBWIO PP e

I

eEeHWne KOoO/Im4yecTB ad TTUAXK ¥KEO MINOOCHTEOHATH HCOM
a TOKCWYHOTOO 7 AKTUBHOT O npopgy
T O p,vAamAp eypprasHBAI S €T o0 Cco0bble TpeboBa

(v

bopmMauuwn, NnpepOC0ERBPpABBMODPOMAcCEO WU
e o
n o
ou
Aauyu HeT, 7 CTpadHbl, NPOM3BOASA HINE

BaHMsS K cCcaMOMy YycTpouhcTBY, noc

p oM n erao aHanNnUTMWUYEeCKOMN CNCTE®EN

® O O T 9 Z

cce 3kKcnnNyknmamepmweopuBEomamno6opos

EKTPOMETpPH pas3padaEam@mB O ACaMN U
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B npouyecce BbIMO/MTHEHMUH nocTaB/NeHH:/
WeH@®E& HOBECNwakcTcpor pad@a € NOCTOSAHHGBIM
Kas3aTbCd OT CNOXHOIo B WU3TOTOBMNEHMUI
M bl M, YyNnpoCcTHUTGDL KOHCTPYKLUMWIO, y MeH
A EeXHOC-TBekKvapcodve/mp& 4/10XeH -DAT@KABOXH HD
HCTPYKTOPCKUNUX PEWEHARAKRTPEREBBIEUNMOAN MB
BOW OCHOBE BCE€ 3HXUYUIVENBETED OTr pAEREH MK T
aHanunsaTtTop n nNPpUeEeMHUKMN MOHOB. Ha n ¢
@aHanmnsarTtop, B KompwprowmynnamamHoO/[ aHpB
TUNUYUECKOMY peweHUI oKas3anochb |
KTporpauuecekwui pexunm nn s BCe€X n

HecMOTPpSA Ha To, YyTO CcaMbli ne

3 o O
(@)
s

=
L
o)
D

TCA NO Macce omoeeHTGaAMBPEES 2r g

c

m B 18 pas3! TakxXxe 3Hauyuumom gnsa p

0] o |
® ®o £ 33 o © H

W T T O =S

(@)
—
<

MOHUW3IaLUWnNMN MCTOYHMUKaa MOHOB,

L
I
X

K a MOHOB 6 -€ 3 e KOTCProaMHeoTBpKa  OWRSAC C (
4YeHO B 3 pasabM Emne x HMIYHENCVK U M p
e Hwue 3anacHbIX MCTOYHMUKOB MOHO
e, coobuwawwemcsa € JNUHUEeN nNnopgayry
B XHOCTWN 3N1€eKTPOJOB MUCTOUYHMKA MNac
30B, a,3aMaeHe@TUCTPUHMUKA He TpeobOBar
abuMNbHOWN -PAGIOT BIO MAT [T A : MCTOYHUK MUOH
XUM CTabOWMUNbHbBX U3IMEepPEeHWNN.

Takumum obpasom, KOMMN/AEKC pacuyerTHbX
3BONUAN cos3pgarTthb AHBONTHMNRBCKO@®NY-YEHR
eKTpOMEeTpPUYECKOLMN MHpOpMaAaLUUM, Aane
TOMATMUYEeCKOrNIo ynpaBneHusa BCEeM TeXHDO
onsBogCTHa dJdHOBe nNpoBefgeHHOW pa3pa
ekKTpor pash@dlr MbUr acdyo@nuumMmaTHSBLWK) , nepeapj

pacnuMm UM ychnewHo TaM paboTatwuwue
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M3 npoBepgpeHHOW paboTb MOXHO cpaenart

1. Macccnek Tporpadg@uueckmnin peXum B
OOHOBpPEeEMEHHOW, B OQAHOM aHanuse, permunc
B G/ymmMmaTHOM nNpomsBoOACTBE dBNaseTca cCcyl
HageXHOoCTWu, MQWHOr O TT e weanunsauumu; Y
CneKTpoOoMeTpPUYECKNRN.

2. YnyyweHNne KayvyecTBa POKYCUPOBKMU 3
ermMmcrTpupyemoe n o Koadhpuunepmpgoagndd
YyBEe/NNTMYEeHNUIKW CcTabununbemer Mp opMaedroprabl nNvpauc c a
epMnMYecKmnM HecTabUNbHBX COEeAUHEHUNN.

3. HoOBbBIN NPUHUWNO C FaaHTaWMME3CaKTOOr poa , M acCOCE
3a CyYeT pas3MelweHMAa KonnekTtToposB A[gn4a T
CTOPODHU®HTpPAaNbHON TpaeKkTopwuwun, pPpexXum v
Mae@HanunmsaTtope Manoro pas3wmMepa #u Beca
peweHwunA aHanor myHblX TEXHONOTNMMYECKMUX
MUKpPONpPpUMecenWw NerkKmx anNemMeHKOBEeEBMEemMmaTH)p

4. Mpn aHanunse ar peccmuBHBbBIX rasos,
NMOBEPXHOCTb 3/1eKTPOAJAOB UCTOYHMKA -MWOH
aHanmsa MOXeT ©ObTb CyWwWecTBEHHO NOBbLU
ycnoBumax, O6AM3KNUWX K paboyummM ycnoBudamw.

S. BoicOoOKadwapoayame CNOCOOHOCTH®Sb, -Mnon
cnekTpor pa3dd BB ONAET pekomMmeHAgoOBATHL
M3 0T ONHBIX n XN MNUYECKIMX 3apgadu npwu aH
o6bnacTtax aHanNnUTUUYEeCKONM XUMUKNU, OMNOXUMMU
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Ipuioxenne 1.

10,8

Puychkg4.Cx emMa pacnoTOXeHMWs s TOoOuyeK 3amMepa MHTEHCUBHOCTW NonNss B NpPpuUBA3KEe K (PqU3IMNYEeCKON T
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7.

Tabnuuya PacnpeapeneHme UHTEHCWUBHOCTW MaAarlrHWUTHOTNIO NON4a B 3@uBaopoem Alvdbc nvevp r mvplynlo e r o M
"-2.1 0 15 30 45 60 75 90 105 120 135 150 165

20a e 284,6341 307,3171] 341,4634 341,4634 341,2195 340,9756 340,731/ 340,7317 340,9756 302,439 "-"

28a e 284,6341 307,3171] 341,4634 341,4634 341,2195 340,9756 340,731/ 340,4878 340,4878| 340,7317| 336,5854 "-"

32a e 284,6341 307,3171 341,4634 341,4634 341,2195 340,9756 340,731/ 340,4878 340,4878 340,7317 340,7317 294,3902 "-"

38a e 284,6341 307,3171] 341,4634 341,4634 341,2195 340,9756 340,731/ 340,2439 340,2439 340,4878 340,7317| 340,0000| "-"

40a e 284,6341 307,3171] 341,4634 341,4634 341,2195 340,9756 340,731/ 340,2439 340,2439 340,2439 340,4878 340,4878 307,8049

Tab6bnvmBac@peageneHme MUHTEHCUBHOCTMW MAalrHWTHOINO NOMSA B 3 ar3poapeek TAoMpcunve PTIHIDHDEY KbLKE rvoa cvca.lT H UM T a ,

"-2.1 0 15 30 45 60 75 90 100,4
THe nble N 284,6341 312,1951] 341,4634 341,2195 340,9756 340,4878 340,2439 335,122| 288,7805

Ta6bnuBac®pegeneHme MUHTEHCUBHOCTMW MAlTHUTHOIO @PAGEeBNeapapeeTNHEMEPPAPY OPUWRLNOMMAE HKMT A ,

15 MM ¢ wadiaom 2 MM.
0 2 4 6 8 10 12
ner kme 1310,9756 321,9512 333,6585 337,561 339,5122 340,4878 340,9756
T axenble | 310,9756 324,3902 333,6585 337,8049 339,5122 340,4878| 340,9756
Tab6bnmnuya 10. PacnpepeneHme UHTEHCMUBHOCTMW MAlrHMUTHOINIO NONSA NO BAXWTWMBPDMN KPOMKE aAgucnepr
121,6 142,1 151,1 163,4 167,6
20 {259,2683 "-"
28 {"-" 268,5366 "-"
32 {"- 271,2195 "-" -
38 {"- - 267,3171 "-"
40 ({"- - - 272,6829
Ta6bnmniPaclnlpepeneHme MUHTEHCUBHOCTMW MAlTHWUTHOTIO NoOoONd Agucneprupytuwer okMaxe|aHae/vm TRp. A e P eH
"-5 0 10 20 30 40 50 60 70 80| 89,062 Ha Kp
no HOPpMEg190,4878 104,6341 37,80488 15,85366 7,804878 4,634146 3,170732 2,439024 1,95122] 1,95122| 1,707317 282,439
no T pae}yl76,8293 108,7805 38,53659 15,36585 7,073171] 3,902439 2,682927 2,195122| 1,95122| 1,707317, 1,707317 283,561
Ta6bnuniPachnp.eneneHme MUHTEHCUBHOCTWUW MArHUWUTHOTNIO NOoONA AuUCNepr Mpyltlwer OK MBabl XHOMATHAO, 1 UI3 pVaeHPVELHE

Bbixoga 20 Macchb M NO HOPMARER BbLEEBMIIKMON VvAapgaBlulye B

"-5 0 10 20 30 40 50 60 70 80 90| 93,831]Ha Kp

HOP M é

159,2683

91,70732

32,92683

14,39024

7,317073

4,390244

3,170732

2,439024

2,195122

1,95122

1,95122

1,780488

267,2195

Tpae

164,1463

95,36585

33,17073

14,1434

7,073171

4,146341

2,926829

2,195122

1,95122

1,95122

1,707317

1,707317

268,2927

HOP M3

165,6098

98,29268

34,39024

14,39024

7,317073

4,390244

3,170732

2,439024

2,195122

1,95122

1,707317

1,707317

266,3415
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10.A. C. T a Hb, r. un. KupbsaHoOB, B.@vy.uéeKa
"Pa3zpaboTtrRak MaxMKeTpa AN4d M3oTONHOT O
TonnuBa B T-vAMADOGT daBed kBa, BHUUNT ®A,
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BoOAOpPO@MIE BbIX CMecel. /'l AT OMHZ288 3+

120. HU XOBUCTOBPBAHLMUEACEKIDAK TPOBEDPANCKC

co3 eCoh o"'pHUEKP K U U C-TMNOSPKUTID OMMEECTCP U 1 " . Y da
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npunbébopocTpoeHne, 2002, T1.12, Ne3 | (

l4.MMepevyeHb pas3paboTaHHbBXO9BGPn&SpPos 1 /1.
15, KaTanor pas3paboTaHHBX 7/M@Gmpapbs. /1.,
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