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B pabote npencTaBneHbl pe3ynbtaThl UCCNEAOBAHMIA C MOMOLLbIO
P3M npoayKToB BbICTPENOB, NPOM3BEAEHHBIX PA3NNYHBIMI NATPOHA-
MU. Bbinn MccnefoBaHbl 3N1EMEHTHbIA COCTaB MPOAYKTOB BbICTPENA
1 cpabaTblBaHWs KancCIONbHOr0 COCTaBa M MOPQONOrMs 0CaXAEHHbIX
YacTuyex.

KniouyeBble cnoBa: npoayKkTbl BbICTPENA, PACTPOBBINA ANEKTPOHHbIA
MUKPOCKONM, KanCtOMbHbIV COCTaB, AasbHUI BbICTPES.

Research of Products of a Distant Shot by Means
of a Scanning Electronic Microscope

V. A. Fedorenko, A. M. Zaharevich, D. I. Bilenko,
S. B. Venig, L. S. Gvozdkova

This paper presents the results of studies using SEM product shots
fired various ammunition. The elemental composition of the product
shots, tripping primer composition and morphology of the deposited
particles were investigated in this paper.

Key words: shot products, scanning electronic microscope, primer
composition, distant shot.

B Hacrosimiee Bpemsl IIMPOKOE pacrpocTpaHe-
HUE HaXOAST pacTPOBbIE AIEKTPOHHBIE MUKPOCKOIIBI
(POM), KOTOpBIE UCTIONIB3YFOTCSI BO MHOTHX HayYHBIX
YUPEKIECHUAX U B PsIJI€ DKCIIEPTHBIX OJPa3e/ICHUM
Poccun. C uX moMomnipi0 MOXKHO OTPEAETsaTh die-
MEHTHBII COCTaB IIPOAYKTOB BBICTpPEJIA, UCCIEI0BAT
MOP(OIOTHI0 MUKPOYACTHICK METAIUIOB M JPYTHX
BELIECTB, IPUCYTCTBYIOLIUX HAa MOBEPXHOCTHU BbI-
CTPEJICHHOH TyJH W BBIOPACBIBAEMBIX ITOPOXOBOM
cTpyeil Ha mperpany. OTo, B I€JIOM, MO3BOJISIET
YCHJIUTD JIOKa3aTelbHYI0 0a3y PeKOHCTPYKIUH
MecTa MPECTYIUICHUS, CBA3aHHOIO C IPUMEHEHUEM
OTHECTPEIHHOTO OpYXHs. B pabore mpemiokeHbl
OCHOBHBIE ATaIlbl JEHCTBUI AKCIIEPTa MPU KPpUMUHA-
JINCTUYCCKOM MCCIICIOBAHNUU TPOAYKTOB BBICTPEJIA C
oMo POM.

J1s1 SKCTIepUMEHTaIbHBIX HCCIIEI0OBAHUIM B Kaye-
CTBE MUILIEHEH ObLIN BEIOPaHbI OTPE3KH XJI0MYaTo0y-
Ma)XHOH TKaHU. BRIOOp MUIIIEHEH onpeaemnsuics TeM
(bakToM, 4TO HaMbOJIee YaCTO B KaueCcTBE OOBEKTOB,
coleprKalux MPOLYKThl BBICTPEJIA, HA DKCIIEPTU3Y
MOCTYMAET O/ICXk/1a TIOCTPAIaBIIETo.

Brauase ObIIH IOy IEHBI SKCIICPUMEHTATBHEIC
o0Opasibl co ciefaMu cpadaTbIBaHUSI KarCHOJIbHO-
IO cOCTaBa MAaTPOHOB. 3aTeM ObUIM MPOU3BENCHBI
BBICTpPEJIBl C JaJbHUX TUCTaHIMHA (4—5 MeTpoB) B
AQHAJIOTUYHbIE MUILIEHH U3 Pa3JUYHBIX MoJelei
opyxus marpoHamMu 9x18mm «539 95», 9 x 18 mm
«IIITO 80 539», 9 x 19 mm «PARAB LAPUA», 9x19
MM «st ak 42y, 7.62 x 25 MM «38 86», 7.62 X 39 mm
«3 73», 7.63 Mmm «K DWM K 403», 7.65 x 17 mMm
«S & B 7.65 B», 9 x 29 mm «FEDERAL 38 SPL»,
6.35 x 15 MM «SBP 6.35», 5.56 x 45 MM «66 TCW»,
5.6 X 15 MM «V» KOJNBIIEBOTO BOCIUIaMCHCHUS (B
KaBBIUKaX YKa3aHBl MAPKUPOBKH T'HJIB3 TTATPOHOB).
Kpome Toro, 010 HCCIIEI0BAaHO HECKOIBKO aHaJIo-
TUYHBIX 00BEKTOB CO CJI€JJaMH JTaTbHUX BBICTPETIOB
JABHOCTBIO HECKOJIBKO JIET.

[Toaroroka 06pa3oB AJs MOCIEAYIOLIETO
aHaJIM3a C IOMOLBIO PACTPOBOTO MUKPOCKOIIA 3aKJITIO-
yanach B ciefyromeM. Ha nmpenmernom crone POM
3aKpervIsijicsl IByCTOPOHHUM 3IEKTPONPOBOASIIINMA
CKOTY, CBOOOJHAS MOBEPXHOCTh KOTOPOIO IJIOTHO
MpHUKUMallach HECKOJIBKO pa3 K UCCIeAyeMOMY
YUYaCTKy MUIICHH (TIOSICKY OOTHPAHIS OTHECTPEIBHO-
ro oBpexIeHus ). TakuM 00pa3oM poObl MEKPOKO-
JIMYECTB BELIECTB C KaKJ0W MULIEHU [IEPEHOCUIIUCH
Ha MOBEPXHOCTh YIIIEPOJHOTO CKOTYA PasMEpoOM OT
2 10 4 MM,

BemecTBa, n3pATHIE ¢ TKAHEW-MUIIEHEH, HC-
CJIeI0OBAJIUCH 110 JIBYM HaIlPaBICHUSIM: H3ydaliCs
JJIEMEHTHBI COCTaB NMPOAYKTOB cpabaThHIBAHUS
KaIlCIOJIbHOI'O COCTaBa M BBICTPENA; UCCIIE0BalIaCh
MOpPGOIOTHs OCAXKACHHBIX yacTHUuek. Mccieno-
BAaHUS MPOBOJUIUCH C MoMollsi0o POM dupmsr
TESCAN wmonens MIRA 2 LMU, cHa0XeHHOTO
CHUCTEMON PEHTreHOCHEKTPaJbHOIO YHEPTOIHU-
criepcuonnoro mukpoananusza INCA Energy 350.
UcnonbpzoBanusii POM umeeT paspemienue a0
1 HM B pexuMe BBICOKOTO BaKyyMa MpHU YCKOPSIO-
meMm HanpsbkeHuu 30 k3B, a cuctema MukpoaHa-
Jii3a MO3BOJISAET KAaYECTBEHHO M KOJIMYECTBEHHO
ONpeneNaTb XUMUYECKUNA 3JIEMEHTHBIN cocTaB ¢
BBIOOPOM HcclieyeMoit obnactu (Toukn). imMeercs
BO3MOXHOCTb IIOJYyY€HMsI KapThl pacupeneseHus
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9JIEMEHTOB M0 IUIONAJAN U TpoduiIeld W3MEHEHUs
cocTaBa BJOJb JIMHUH.

OmnpenenaeHne XUMHIECKOTO DIEMEHTHOTO
cocTaBa MPOAYKTOB CpabaThIBaHUS KaIrCIONs U
BBICTpENA MPOBOAMUIOCH METOIOM PEHTTCHOCIICK-
TPaJbHOIO SHEPTrOANCIIEPCHOHHOTO MUKPOAHAITI3A.
HccnenoBanus mpoBOIWIN TPU YCKOPSIONIEM Ha-
npsoxenun 20 k3B B Bakyyme ~1072 ITa. TIpensapu-
TEJIBHBIMHU IKCIEPUMEHTAMHU OBUIO YCTaHOBJICHO,
YTO B HCIOIB3YEMBIX JJIS IEPEHOCA U 3aKPETUICHIUS
MaTepuaiax (CKOT4e U OTpe3Kax TKaHH) XapakTep-
HBIX JUISL MOCIEAYIONIeT0 aHaan3a XUMUYECKUX
9JIEMEHTOB He OBLJI0, 32 HCKIIOYSHNEM yIlIepo/ia 1
kuciopona. M3o0paxkeHus Mop(oIoruu ocaxaeH-
HBIX Ha IMOBEPXHOCTH CKOTYA YACTHUCK ITOTyTaTH
BO BTOPHYHBIX 3JIEKTPOHAX M B BBIOPaHHBIX 00Ja-
CTAX aHAJIMU3WPOBAIM AIEMEHTHBIN cocTas. [Ipo-
BEJICHHBIC HCCIICIOBAHUS MOKA3aJIH, YTO BECOBBIC
KOMITOHEHTBI 2JICMEHTOB MPOAYKTOB KAICIOIbHOIO
COCTaBa U MPOAYKTOB BHICTpENA B LIEJIOM 3aBUCST
OT ITUCIEPCHOCTH HCCIEIYEeMBIX YaCTHUYCK, He-
PaBHOMEpPHOCTH UX OTIOXKEHHS W CIyIalHOCTH
mporecca ux mepexoca Ha ckoTd. [lostomy st

30 MKM

(hopMupoBaHUs CTAaTHCTHYECKU Oosiee 00BEKTHB-
HOM DIIEMEHTHON KapTUHBI OBUIH UCIOJIb30BaHbI
CIIeIyIOIIUe TIpaBUia;

1) m3MepeHns MpOBOAMITN HA PAa3HBIX yYaCTKaX
Ka)XJIOTO CKOTYA-TIPOOHHKA IIPU pa3IMIHOM yBEIIU-
YCHHUH, KOJTMYESCTBO U3MEPEHUI Ha KaXKJIOM y4acTKe
He menee 10 (puc. 1);

2) BIeMeHThI, BCTPEUAIOIINECs eIMHOXKIbI B
HU3MEPEHUSIX HCCISIyeMOro CKOTYa-MpoOHNKA, HC-
KITIOYAJIHCh, IOCKOJIBKY OHU MOTJIH OBITH BBI3BAHEI
CITyYaifHBIMH 3arps3HEHUSIMHU MHUIIICHN B3BEIIICHHBI-
MU B BO3/[yXe MHUKPOYACTHUIIAMU;

3) anemMeHTaM, cyMMapHas 4acTOTa MOSBICHUS
KOTOPBIX B U3MEpeHUsX He npeBbiiana 30%, npu-
cBamBajcs kodpoumueHT 1. dnemeHTam, BEposT-
HOCTBH IOSIBIICHUSI KOTOPBIX BO BCEX pean3alusix
obua 6omnee 30%, Ho MeHnee 70%, mpucBauBalCs
k03 dunmeHt 2. DieMeHTaM, BEpOSTHOCTD MOsIB-
JIEHUS KOTOPBIX B U3MepeHusX mpesbimaer 70%,
npucBauBaics kodpurment 3. [Tpu aToMm pasmepsl
YacTHIl HE YYUTHIBAIUCH, TOCKOJIBKY M3MEPCHUS
MPOBOIMIINCH HAa YYIaCTKaX Pa3IHYHBIX pPa3MepoB
(OT IecSATKOB MUKPOH JI0 COTEH HAHOMETPOB).
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Puc. 1. XapakTepHble y4acTKH CKOTYa-TIPOOHHKA C MIPOIYKTaMH BBICTPENa, Ha KOTOPBIX MPOBOAUIICS IEMEHTHBIH
aHanm3

Takum 00pazom, ¢ UCHOJIB30BAaHUEM MPEJIO-
JKCHHBIX TPABHJI ObLTH C(POPMUPOBAHBI 000OIIICHHBIC
CIEKTPBI BJIEMEHTHOIO COCTaBa JUIs KaX10I0 UCCIey-
eMoro 00beKTa. Pe3ynbsrarsl HCCIeTOBaHHI TPOTYKTOB
cpa0aThIBaHUs KallCIOJIbHOTO COCTABA MPE/ICTABICHBI
Ha puc. 2. V3 pucyHKa BHIHO, YTO MATPOHBI POCCUM-
CKOro MPOM3BOJCTBA MMEIOT KaIICIONbHBIA COCTaB
OP’KaBJIAIOLIErO TUIA, @ UMIIOPTHOTO MPOMU3BOJICTBA
— HEOPIKaBJIAIOIIUN COCTaB. YCTOWYMBBIMU IPH3HA-
KaMU OPJKaBIISIONIETO COCTaBa SBISIOTCS HAJIMYKE B
MPOYKTaX MHUIIUMPOBAHUS TaKUX JJIECMEHTOB, Kak
Sn u K, a Heopxkasistoiero cocrtaa — Ba u Pb u
OTCYTCTBHE OJIOBa. BbIcokoe coiepkaHue yriepona
M KHCJIOPOZIa B TAHHOM CIIydae OIpeaessercs Mojl-

[paso

JIO’KKOM M3 3aKpeIUISIONIero Marepuana — ckorya. Ecim
UCKJIIOUUTb U3 PACCMOTPEHHUS YIVIEPOI M KHUCIOPOI,
TO Ha II€PBbIE MECTa IO BECOBBIM XapaKTePUCTUKAM
BBIXOJISIT AIIEMEHThI-UHIMKaTopsl: Sn, K u Ba, Pb.

O060011IeHHBIE CIIEKTPHI MTPOTYKTOB BHICTPEA,
MIPOU3BEIEHHOTO C AajbHEeW AUCTAHLMH, POpMUpO-
BAJIUCH IO Pe3yJIbTaTaM UCCIEeI0BaHNS 3JIEMEHTHOTO
COCTaBa TOSICKOB OOTHUpPAHMS Ha TKAHEBOH MUIICHU
(puc. 3). U3 ciektporpaMM BHIHO, YTO B IPOIYKTaX
BBICTpENIa MATPOHAMHU POCCHUKCKOTO TPOU3BOJICTBA,
B KAIlCIOJBbHBII COCTaB KOTOPBIX BXOAST rpeMydas
PTYTh, XJIOPU KaJIisl U aHTUMOHUM, YIaeTCsl HA/IeKHO
(uKCHPOBATh MPHUCYTCTBUE TAKUX DJIEMEHTOB, KaK
Sn, Sb, K, CL.
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Puc. 2. DnemeHTHBIN cOCTaB IPpOAYKTOB Cpa6aTI)IBaHI/I$I KariCroJIbHOI0 coCTtaBa

B crnemax BBICTpena maTpoHaMu 3apyOesKHOTO
MIPOU3BOJICTBA HAJEIKHO BBISBIISIOTCS TAKUE SI€MEH-
THI, Kak Ba 1 Pb, XxapakTepHbIe A1 HEOp KaBILIOIIETO
KarcloapHOro cocrana. Cienyer OTMETUTh, YTO B
cienax Ha ypoBHe I1yMoB mnpossisatorcs Co, Na,
Zn, Si, a B ciegax BeICTpelia marpoHamMu 9%29 MM
¢ MapkupoBkoii «Federal SPL» Ha ypoBHe nIymoB-
apreakToB HHOTJA yaaeTcs oOHapyKuTh K.

B mosickax o0THpaHus MPHUCYTCTBYET OOJBIIOE
coneprKaHIe MeIN 1 JKelle3a IPH CTPETbOe MarpoHaMu
¢ 000JI09eYHOH TyJIel, TOKPHITON TommakoM. [Ipu
cTpensOe matpoHamu 7.65x17 mm «Browning» B mo-
sicke 00THpaHus y/iaeTcs 3apMKCUPOBATH IPUCYTCTBUE
Hukens. [ myas ¢ BeICTynaroeil B JOHHOW YacTH
CBHHIIOBOI pyOamikoi, moxyo0oIodevHbIX Wik 0e3-
00O0JIOYCUHBIX, B ClleaX MOsICKa OOTHPaHHS OJHUM
13 JOMUHHUPYIOIIUX JIEMEHTOB SIBJISIETCS CBUHELL.
[Tpu cTpennOe U3 cTBOIMA, UMEIOIIETO MPU3HAKH PIKaB-
JIEHUs1, IOMUHUPYIOIIAM DIIEMEHTOM B MOSICKE 00TH-
panus (nocne uckiouenus C u O) sBusieTcs xeneso.

Crnenyer OTMETHUTb, YTO MaTpoHbl 9%19 MM u
7.63%x21 MM ¢ MapkupoBkamH «st ak 42» u «K DWM
K 403» cooTBeTcTBeHHO TPON3BEACHEI B Havae 40-x
rozoB XX B. B npogykrax ux BeICTpeia OTCYTCTBYET
TaKOW XapaKTepHBIH dIIeMeHT, Kak 0apuii. JlaBHOCTb
BBICTPEJIOB, IPOU3BEACHHBIX TATPOHAMHE 7.62X25 MM,
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cocTaBisuia 3 U 6 Mecsles, a narpoHamu 7.62x25
MM — 2 roja.

B 11emom ¢ moMoIIsio pacTpoBOro IEKTPOHHOTO
MHUKPOCKOIIa B TIOSICKe OOTHpaHUS TPH HCCIIEI0BA-
HUH NAJTBHETO BBICTPENIAa YNACTCSI OMPEICIUTh BCE
TE€ K€ DJICMEHTHI (32 UCKIIOUCHHEM MOPOIINHOK),
YTO M B Cliefjax OJM3KOTrO BBICTpENa, OHAKO 3/1eCh
KOHICHTPAIMs] XAMHYESCKHUX 3JICMEHTOB BBIIIE, YEM
B MIOSICKEe OOTHpaHUS MpH AajbHEM BeIcTpene. K He-
OXKMJAHHBIM PE3yJbTaTaM MOXXHO OTHECTH cliaboe
MIPUCYTCTBUE IMHKA KaK B MOSICKE OOTHPAHUS, TaK U
B cJIeiax OJIM3KOTo BEICTpEIa IPH CTPes0e maTpoHa-
MU OTCUCCTBCHHOI'O IPOU3BOJACTBA C OGOHO‘{C‘IH])IMI/I
MYJISIMU, TTOKPBHITBIMH TOMITAKOM.

[TpoBeneHHBIC YKCICPUMEHTHI TIOKA3alld, YTO
Haubosree 3pPEeKTUBHO OMPECIIATH COCTAB HE BCCH
MTOBEPXHOCTH CKOTYA-TIPOOHHKA, & OTACITBHBIX YaCTHI]
Y HacloeHuil. B aTom ciiydae ymeHbIaeTcst oHOBOE
coziepKaHue yIIeposia U KUCIOPOAa, 00yCIOBICHHOE
MOJIOKKOU CKOTYA-IIPOOHKKA, YTO MO3BOJISICT BECTU
Oolee KaueCTBCHHBIHN U ITOJTHBIN DJICMEHTHBII aHAITN3
MIPOIYKTOB BBICTpEIIA.

HccnenoBanne MOp(OIOTHIECKUX MPH3HAKOB
Y4acTHUI] IPOIYKTOB BhICTpeEJa MOKA3aJI0 ClIeAyO-
mee. KpynHele yacTuipl MeTaia pasmepaMu OKOJIO
50 MKM, OOHApy>KCHHBIC HAa MUIICHU, XapaKTepu-

HayyHbiri otaen
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Puc. 3. DneMeHTHBIH COCTaB NPOTYKTOB BBICTPEIIOB, TPOU3BEACHHBIX PA3IMYHBIMU TATPOHAMH

3YIOTCSI HaJM4YMEM U3PE3aHHBbIX PBAaHbIX Kpaes, a
YaCTHLIbI METAJIa pa3MepoM 1—3 MKM 1 MEHee UIMEIOT
y’Ke JOCTATOYHO IIAJKyH MOBEPXHOCTb U (POopMYy,

[paso

03Ky K cepudeckoid. JINHEHbIC XapaKTepUCTH-
KW 9aCTHUI] IPOAYKTOB BBICTPEJIa MOT'YT pa3jinvarbCsa
6onee uem B 1000 pa3 u nexar B 1uamna3oHe OT Jie-
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CSITKOB MHKPOH JI0 ICCATKOB HaHOMETpoB. Hanmnuue
Ha TIperpa/jie MeTalTNueCKUX YacTUI] 000JIOUKH ITyJIH
TaKHUX Pa3MEPOB M C TAKOH MOPGOIOTHEH SBIACTCS
MPU3HAKOM OTHECTPEIbHON MPUPOIBI UX MPOUC-
XOXKJICHUS.

B 1enom M0XHO pe3rOMHpPOBATH, YTO MCCIIEI0-
BaHKE MMPOIYKTOB BhICTPEIa C TOMOIIBIO pACTPOBOTO
AJIEKTPOHHOTO MUKPOCKOIIA MTO3BOJISET:

— 3aUKCUPOBATh MPUCYTCTBHE HA MUIICHU
KOMITJICKCa XHUMHUYECKHUX BJIEMEHTOB, XapaKTePHBIX
JUTS TIPOJTYKTOB BBICTpEJIa,;

— OTpENETUTh THIT KAICIOJIBLHOTO COCTaBa HC-
MOJIb30BABIIETOCS MATPOHA (OPKABIISIOUINHI, HEOP-
YKABJISTIOIITHH )

— BBISIBUTB IPUCYTCTBHE YAaCTUYCK METAIIJIOB MU-
KPOHHBIX U CYOMHUKPOHHBIX pa3MEpPOB, XapaKTEPHBIX
JUTS BBICTpEIIa TyJIeH U3 OTHECTPEILHOTO OPYIKHUS;

— BBISIBUTH MOP(OITOTUYECKUE PU3HAKH MUKPO-
YacTHIl, XapaKTepHBIC JJIs1 IPOYKTOB BBICTpEIIA.

[IpoBeneHHbIe MCCIeJOBaHUS MO3BOJIUIN
copMupoBaTh OCHOBHBIE 3TAIlbl KPUMHUHATUCTHU-

YIIK 343.98

O NPOBJIEME BblIBOPA METOA0B COBMPAHUS
W UCCNEAOBAHUSA NPOAYKTOB BbICTPEJIA

T. B. MNonoga

OxHO-YpanbCckuid rocyaapCTBEHHbIA YHUBEPCUTET
E-mail: PopovaTlVi@gmail.com

B cTatbe nokasaHa nepcnekTMBHOCTb UCCNENO0BAHNS NPOAYKTOB Bbl-
CTpena MeTofamu pacTpOBOM 3NEKTPOHHOM Mukpockonuu. [Mpen-
CTaB/ieHa CMeKTporpaMma 3NeMEHTHOr0 COCTaBa YacTuL, NPOAYKTOB
BbICTPENA.
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Problem of a Choice of Methods of Collecting
and Research of Products of a Shot

T. V. Popova

The article shows the promise of research products shot by scanning
electron microscopy. Spectrogram of the elemental composition of
particulate product shot is presented.

Key words: scanning electron microscope, products of the shot.

B nacrosimiee BpeMsi BO3MOXXHOCTb BBEJEHUS
B MPAKTUKY PACCIETOBAHUS MPECTYIUICHUN COBpe-
MEHHBIX HayYHBIX METO/IOB 3HAYNTEIBHO PACIIUPHIIA
nepeueHb 00BEKTOB, HCIONb3YyEMbIX B NpOIECCe
YTOJIOBHO-IIPOLIECCYANIbHOIO A0Ka3blBaHUs. B mon-
HOU Mepe K TAKUM 00beKTaM MOJKHO OTHECTH CIICIIBI
BBICTpEJIa.

ITpormecc paboThI co ciieraMu BEICTpETIa MOKET
OBITH pa3feiicH Ha HECKOJIBKO CTAIUi: UX MOUCK
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YECKOTO aHAJIM3a MPOTYKTOB BEICTPEIIA C TOMOIILI0
POM:

1) xonupoBaHue (IEPEHOC) MUKPOKOJIUYECTB
MPOAYKTOB BEICTpENa C MCCICAYEMOro oOBEeKTa
(BemecTBEHHOTO JIOKAa3aTeIbCTBA) Ha CKOTY-TIPOO-
HUK;

2) mpenBapuUTEIbHOE UCCIICAOBAHNE MUKPOKO-
JMYECTBA MPOAYKTOB BBICTpEIia Ha CKOTYE-TPOOHUKE
npu yBeruueHusx 50-300 kpaT ¢ 11eJ1bI0 BBISBICHUS
Hanbonee MHPOPMATHBHBIX YYaCTKOB HACIOCHHIA,
XapaKTEePHBIX JJIS MPOTYKTOB BEICTPEINa;

3) mccnemoBaHUE 3IEMEHTHOTO COCTaBa BBI-
JICTICHHBIX yYaCTKOB HACIOCHUW OOLIUM YHUCIOM
He meHee 10 mpu ysenuuenusax 1000-10000 xpar,
MOCTpOEHHE 0000IIEHHOTO CIEKTPa;

4) uccienoBanue MOP(OIOTHH MUKPOIACTHYICK,
OTIpe/IeIICHIE HAJMYHS WIIH OTCYyTCTBUS IPU3HAKOB,
XapaKTePHBIX U YaCTHYCK IPOIYKTOB BBICTpENA
(MHKpOYACTHI] METAJLTa 0O0JIOUKH ITYJIH, TPOAYKTOB
cpabaThIBaHMs KallCIOIBHOTO COCTaBa, MPOIYyKTOB
TOpPEHUS [TOPOoXa).

" oOHapyxeHHe; PUKCalUs Pe3yabTaTOB OCMOTpa
CIIC/IOB BBICTpEJa; U3bIATHUE U COXPAaHEHUE CIICJIOB
BBICTpEJIA; UCCIIEIOBaHUE CJIEJ0B BHICTpEJa; TOJ-
KOBaHHE Pe3yJIbTaTOB HCCIICA0BAHNUS; COCTABICHUE
9KCIEPTHOT'O 3aKII0ueHNs. [leHCTBU, IPOBE/ICHHBIE
Ha Oosiee paHHHX 3Tanax paboThl CO ClieaMH BbI-
CTpelia, ONPEIENSIOT Ka4eCTBO KOHEYHOTO Pe3yJib-
Tara.

Jlnsa cOopa cienoB BICTpeNa pa3padoTaHbl U
MOT'YT HCIIOJIb30BaThCs Pa3IMYHbIe MeTOABI. BbIOOp
MeTo/1a I KaXKJ0T0 KOHKPETHOTO CiTy4ast He Beeryia
[POCT U 3aBHCHUT OT psijia pakTOPOB, CPEH KOTOPBIX
MOKHO BBIICIUTH CICAYyIOIINE: TPUPOJa CaMUX
CJIEJIOB BBICTpPEJIA; IPUPOJIA U COCTOSTHHE 0OBEKTOB-
HOCHUTEJICH CJIe/IOB BBICTpEJa; OTHOILCHHE CJISI0B
BBICTpEJIa K paccielyeMOMy COOBITHIO; TIPEAIo-
JaraeMblii METOJ MOCIeAYIOIEro 3KCIepTHOTO
MCCIIEIOBAHUS CIIC/IOB BBICTpPENa; HHbIE (AKTOPBI
1 00CTOSATENHCTBA, BO3HUKAIOIINE TIPH OCMOTPE Ha
MeCTe NPECTYMJICHHS MM B XOJ€ HCCJIEIOBaHMS
CJI/IOB BBICTpEIIA.

3a mocliieiHUE MATHICCAT JIET C Pa3BUTHEM
HAyKH U TEXHUKHU 3HAYUTEIBHO PACIIUPUIICS Iepe-
YeHb TEXHUYECKUX CPEICTB M METOMOB, MCIOJb3Y-
eMbIX JUIsS MCCIICJ0BaHUsI CliefoB BeicTpena. Js
paboThl ¢ HUMH CTaJIM UCIIOJIb30BAaThCS (HU3U-



