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Acc. Carici elongatae — Alnetum glutinosae Koch
1926 ex Tx. 1931

IMopsinok Salicetalia auritae Doing 1962

Coro3 Salicion cinereae Muller et Gors ex Passarge
1961

Acc. Salicetum cinereae Zolyomi 1931

Acc. Salicetum pentandro-cinereae Passarge 1961

Acc. Salicetum auritae Jonas 1935

Kiacc Salicetea purpureae Moor 1958

IMopsinok Salicetalia purpureae Moor 1958

Coros Salicion triandrae Muller et Gérs 1958

Acc. Salicetum triandrae Malcuit ex Noirfalise in
Lebrun et al. 1955

Coros Salicion albae So6 1930

Acc. Salicetum albae Issler 1926

Equisetum fluviatile var., typicus var.

Coroz Agrostio vinealis — Salicion acutifoliae Bu-
lokhov 2005

Acc. Agrosto vinealis — Salicetum acutifoliae Bu-
lokhov 2005

Texnuueckue HayKu

NCHOJIb30BAHUE AHAJIN3A
BO3MOXHOCTHU BOSHUKHOBEHU S
U BJUSHUSA JE®PEKTOB
HA ITPEANTPUATHUU-U3TOTOBUTEJIE
ABTO®YPI'OHOB
Jmurpuesa H.C.

Psazancrasn cocyoapcmeennas
PAOUOMEXHUYECKAs aKademusl,
Psazans

Hammume MHOTOYMCIICHHBIX KOHKYPEHTOB W BO3-
MOYKHOCTh TPOHHKHOBEHHUS 3apyOe)KHBIX HpPOHU3BOIUTE-
Jed Ha BHYTPEHHUH PBIHOK TPEOYIOT OT MpEANpUSTHH
Psi3anm Bce OONBIINX yCHIIMI 1O BBIYCKY Ha/ISKHBIA U
0€30MacHbIX M3AENINH M CO3IAHUIO CTAOWIIBHBIX TPOU3-
BOJICTBEHHBIX CHCTEM.

Jisi  cucreMaTHYecKoro aHajiM3a HaJAeKHOCTH U
Oe3omacHOCTH aBTO(QYProHOB OMHUM W3 3(PPEKTUBHBIX
MmeronoB sBisiercss FMEA-anamus (failure modes and
effects analysis — aHai3 BO3MOKHOCTH BO3HUKHOBEHHS 1
BiwstHEs edexToB). Kpome Toro, npu BHEAPEHUH CHCTEM
kagectBa no crangapram MCO 9000 tpebyercs, 4ToOBI
MIPOM3BOUTENG HCIIOIb30BAJl METOABI aHANIN3a IPOCKT-
HBIX pEUICHUH, NMPUYEM TaKOMY aHAJIN3y JOJDKHBI ITOJ-
BEpraThCsl KaK BXOJHBIC JAaHHbBIE NMPOEKTA, TaK M BBIXOA-
uole [1].

B 3aBucHMOCTH OT IOCTAHOBKM 3a/1a4 pPa3IHdaroT
mea tuma wMertoma: FMEA-korctpykims u  FMEA-
nporiecc [2].

[Tpu mposenennun FMEA-anami3a ains HOBOro BHIa
aBTO(YPrOHOB OBUIO BBISIBIICHO HECKOJIBKO TMOTEHINAIIb-
HBIX J1e(EKTOB, TAKNX KakK, HAIpUMep, HalIndue 3ayCeH-
1IeB Ha 00paMJIEHHH, 3alIOPHOM apMaType, CTOHKax ! T.IL
[MosBnenno 3THX AEEKTOB CHOCOOCTBOBaNa HENOCTa-
TOYHAs! POPabOTKa TEXHUYECKOro Mpoliecca CHATHS He-
poBHOCTeH noBepxHocTH. Habmronmanocs Ooibioe Kou-
YECTBO PXKAaBBIX MOATEKOB, 3aJIOMOB M TPEIIMH Ha MECTax
cruba, MPUYMHON KOTOPBIX OBUIO MPUMEHEHHE HEKadecT-
BEHHBIX KOMIUIEKTYIOLIUX aBTO(yproHa.

B pesynbrate mpoBeneHHOro aHajau3a ObUIM paspa-
0OTaHbI 1 BBEACHBI BCE HEOOXOAMMBIC MEPOIPHUSATHS IO
JIOpabOTKe KOHCTPYKIMH M TEXHOJOTMYECKOTo Tpolecca
JUISL BBIITYCKAa HOBOTO aBTO(yproHa Takoro KayecTBa, Ko-
TOpOE YIIOBJIETBOPSIET 3aKa34MKa M COBPEMEHHBIH PHIHOK
aBTOMOOWJIEHOH ITPOMBIIIUICHHOCTH.

Takum oOpazom, FMEA-aHann3 BBISIBHI peajibHBIC
BO3MO)KHOCTH KauecTBa M CJIadble MeCTa HOBOT'O M3/1ENHs.
OCHOBHBIMHU NTPEUMYIIIECTBAMH IPH HCIIOIBb30BAHNY aHa-

JIM3a BO3MOYKHOCTH BO3HUKHOBEHUS M BIIMSIHUS 1e(DEKTOB
Ha TIPEATIPUSTHN CTAJIO0 COKpAICHWE 3aTpaT Ha ycTpaHe-
HHE NeeKTOB aBTO(PYpProHOB, a TaK XK€ 3HAYUTEILHOE
YMEHBIICHNE KOJIMYECTBA OTKJIOHCHHUH.

[pn nanpHeiIeM BHEIPEHUN JAHHOTO METOZA aHa-
JM3a MOTYT OBITh 3HAYMTENHHO COKPAIIECHBI 3aTpaThl Ha
KOHTpOJIb, KA4eCTBO; CBS3aHHBIE C HUM 3aTpaThl CTaHO-
BATCS TUIAHUPYEMBIMH M JIETKO MporHosupyeMsiMu. Crie-
JIyeT Tak ke momMHuTh, yt0 FMEA-anamm3 Hecer co0oii
HOBOE «KadeCTBO» TPyJAa Ul MHOTHX COTPYIHHUKOB OT-
JIETIOB pa3padOTKN, KOHCTPYKIIUH M ITPOM3BOACTBA TPYAA.
VYcnex npuMeHeHUs! aHali3a BCer/ia MO>KHO pacCUnTaTh.

Takum 00pa3om, aHan3 BO3MOKHOCTH BO3HMKHOBE-
HUS ¥ BIMSHUS A(EKTOB MO3BOJISICT OINPEACIUTD MOTEH-
LIMaJIbHO BO3MOJXKHBIE OTKJIOHEHHS B pa3padaTbIBaeMbIX
M3JIEINAX U TEXHOJIOTUYECKHUX MPOIEccax M yCTPaHATh UX
ele Ha CTa/Jui IPOSKTHPOBAHMS C IOMOIIHIO COOTBETCT-
Bytomux Mepompustuii [2]. Hampumep, mist npemorspa-
IIEHMS TOSBJICHHUS PXKaBBIX ITOATEKOB HA ITOBEPXHOCTH
aBTo(yproHa ObuIM pa3paboTaHbl HEOOXOJUMBIEC AEHCT-
BUS, CHOCOOCTBYIOIIME OoJjiee KaueCTBEHHOMY CHSITHIO
CTPY)XKH TIPH CBEPJICHUH MaHeNIeH M APYIHX 3JIEMEHTOB
KOHCTPYKIIUH.

IMpumenenne wmeroma FMEA ©a mnpeanpustun-
W3TOTOBHTENE aBTO(QYPTOHOB MO3BOJIMIO CHU3UTH 3aTpa-
TBI, y4ecTb OOJIBIIOE KOJIMYECTBO TOXKEJIAHWH 3aKa3uH-
KOB, COKPAaTUTh CPOKH pa3pabOTKH aBTO(QYpPTrOHOB, a Tak
K€ TIOMOIJIO 3HAYHUTEIBHO YCOBEPIIEHCTBOBATH TEXHOJIO-
TMYECKUH MpoIece IpOU3BOJICTBA.
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1 Mexnynaponssiii cranmapr MCO 9001:2000.
Cucrema MeHeKMEHTa KayecTBa. TpeboBaHus.
2 Tepacumona I'.E. FMEA npu npoexTrpoBaHnu 1
COBEPIIEHCTBOBAHNH MPOJYKIMK U TporeccoB. Meroau-
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OIIBIT CO3JIAHUS TPOTPAMMHOI'O
OBECHEYEHUS 1J151 PEKOHCTPYKIIUN
APXEOJIOTNYECKUX APTE®AKTOB
KopobGeitaukos A.B.

Yomypmcekuu I'ocyoapcmeennviii Yuueepcumem,
Hhicesck

HCCMOTpS{ Ha MOBCEMCCTHOC BHCAPCHHUC DJICKTPOH-
HbIX CPCACTB XpPAaHCHUA U 06pa6OTKI/I I/IH(i)OpMaIII/II/I apce-
HaJl METOAOB COBPEMCHHOTO HCTOpHMKAa H apxeojora B
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3HAYNTEIBHON CTENEHHU IPOIOIDKACT OCTaBaTHCS TPalv-
LIMOHHO “‘rymanuTapHsiM”. TlocienHuil TepMuH mmonaraem
yrmoTpeOysiTh B KaBbIUKaX, TaK KaK MCCIEI0BATEIb-
TYMaHUTApUH, CKpyNyné3HO 3aUKCUPOBAB Te WIIM MHBIC
(axTbl, packiaccuPUIMPOBAB MX ¥ CPAaBHUB C aHAJIOTAMHU
4acTo YIYCKaeT TIJIaBHOE- TYMaHHTapHYIO COCTaBJISIO-
IIYI0 NCTOPUYECKOro 3HaHuA. Benp mo Oomnpmiomy cuéry
WCTOPHK IIPU3BaH W3y4aTh HE YEPENKH OT IOCYBI, a de-
JIOBEKa, KOTOPBIA M3 3TOH MOCYABI KyIIAl- €r0 MOTHBHI,
CTpPacTH U MHBIE COCTABIIIOIINE JTMYHOCTH CyOBEKTa Hc-
topun. (Omus U3 BpHUTAHCKHX apXeooroB 3aMETHI IO
AHAJIOTHIHOMY TOBOXY, YTO apXeoJoI MOXKET OTKOMAaTh
6ouky, HO mpu ToM J[HoreHa oH B Heil He 3amerut.) C
JIPYroil CTOPOHBI TI0 HETIOHATHBIM JUISi HAac MpPUYMHAM
HCTOPHKH B Macce CBOEH BO3JECP)KMUBAIOTCS OT NMpHUMEHe-
HUS HCCIIEJOBATEIbCKUX MPOLEAYP, NPUHATHIX MTOBCEMeE-
CTHO B TOYHBIX W €CTECTBEHHBIX HayKax IJIsi BepH(HKa-
MM TUMOTe3. BO3MOXHO NpHYMHA 37E€Ch B TOM, 4TO
yueOHBIe TUIAHBI WCTOPHYECKHX (aKyJIbTETOB M MpO-
TpaMMBI TI0 apXEOJIOTHH HE YEINSIOT JOCTaTOYHOTO BHU-
MaHHs M3Y4CHUIO METO/I0B MaTeMaTH4eCKOro MOJEIHPO-
BaHMA, CII0OCO0aM HAay4YHOTO SKCHepuMeHTa u T.1. [losro-
My, HaM TIPEJCTaBJISCTCS, YTO HAYaTOe HAMH HCCIIeI0Ba-
HHE HMMEET NPHU3HAKH (DYHIAMEHTAIFHOCTH W TPH3BAHO
W3MEHNTh OOLICTIPHHATYIO HCCIEAOBATENbCKYIO Tapa-
UMY ucTOopHdecknX HayK. CyTb HCCIIEIOBAHHUS MOXKHO
omucaTh KpaTKo, KaKk WMHTAIMOHHOE MOJEIHPOBAHHE
IIapaMeTpoB JOMCTOPUYECKOI0 OPYKHSI M CIIOCOOOB €ro
npuMmeHeHus. [IpudéM B OCHOBY NESTENBHOCTH MBI MO-
JOXXKWINA HE UHTYHLHIO, a 3aKOHBI (PM3WKH, TPUHSB B Ka-
gecTBe 0as3bl NAHHBIX MAaCCHBHI WH(POPMALUU O PaCcKO-
MIAHHBIX apXxeonoraMu apredaxrax. Pazymeercs, B coBpe-
MEHHBIX YCIIOBHSX MOJEIMpPOBaHWE C 00paboTkod 0a3
JTAHHBIX HEMBICIUMO 0€3 KOMIIbIOTEpa, ITOITOMY Iepen
HaMM BCTajJa 337ada CO3JAHUS OPUTHHAIBHOIO IIPO-
TPaMMHOTO OOECIIeUeHMsI [UIS PEIICHHs IEKIapHpOBaH-
HOHU BBINIEe 3amaun. Mbl m30pamu chepoil JesTenbHOCTH
MOJICTIMPOBAaHNE METATENBHOTO OpPYXKHSA, @ MMEHHO CHC-
TEMBbI JIyK-CTpeJa-CTPeIOK-1IeNb. B cOOTBETCTBUM ¢ Ha-
MM yOeKIeHHeM, KOTopoe c(hopMUpOBAIIOCh KaK BCIIE-
CTBHE JINYHOTO OMbITA HKCIUTYaTAI[UN ITyCKOBBIX YCTaHO-
BOK, TaK M Ojaromaps MHOT'OJICTHEMY OOIICHUIO CO CIIe-
[UAJINCTaMH, 3aHATBIMHA IPOSKTHPOBAHUEM M M3TOTOBJIE-
HHEM CHCTEM BOODYKCHHS IOJaraeM, 4To CHCTEMHBIH
MOAXOM 37ECh SBISIETCSI €IMHCTBEHHO BO3MOXHBIM. B
caMoM Jene, OECCMBICICHHO PEKOHCTPYHPOBATh CTPENY,
€CJIM MBbl HE MOYKEM JI0Ka3aTh, YTO 3TOM CTPENION B NMPHUH-
IIUIIE€ BO3MOXKHO BBICTPENHTH W3 JyKa, a MOCIEAHUI MOT
OBIT HATSHYT, K MIPUMEPY, CyOBEKTOM, KOCTSIK KOTOPOTO
OOHapyKEH apXeoJoraMH W MMEET MPH3HAKW BOWHCKOTO
3axopoHeHns. C Ipyroi cTopoHsl, Gpakr 60eBOro mprMe-
HEHUS CTpEJl, HAKOHEYHHKH KOTOPBIX HAaXOIAT BO BpEMs
PacKONOK BHYTPH TOPOJIMWINA HE BHITEKacT aBTOMATHYE-
CKH U3 TOTO, YTO 3TH HAKOHEYHUKH OBUIN HalICHBI 31€Ch;
BUANMO, CIEAYET A0Ka3aTh, YTO 3TH HAKOHCYHWKH SIBIIA-
I0TCSL ICTAJISIMU CTPEN, KOTOpBIE, OyIydr BBIMYIIEHHBIMU
U3 JIyKa C ONpeAcTIEHHBIMHM MPOCKTHBIMH HapaMeTpaMy,
COXPAaHWJIM JIOCTAaTOYHYI0 KHHETHUYECKYIO JHEPTHIO /0
BCTPEUH C LENBIO, a HE TOJBKO MPOJIETENN OT TOUYKH BBI-
cTpena 0 TOYKU MaieHus. B 9T0il CBA3M PEKOHCTPYKIMS
CHCTEMBI CTPEIIKOBOTO OPYXHS SIBISIETCS ONaroJaTHON |
MIEPCIIEKTHBHOM 00JIACTBHIO €IIE ¥ TIOTOMY, YTO KOHCTPYK-
THUBHBIE TTAPAMETPHI OPYKHS HANPSMYIO CBA3aHBI C Mapa-

MeTpaMu QopTUPHKANNH, penbe)OM MECTHOCTH, Xapak-
TEPUCTUKAMH 3allUTHOTO BOOPYXCHUS W MOTHBAMHU
CTpenKa, KOTOPBIH MPUMEHSSI Pa3IMdIHbIE CTPEIBl MOXKET
HAHOCHUTH JIMOO0 JIeTabHbIE, OO HENeTaTbHBIE TTOBPEX-
JICHUSI CBOUM JKEPTBaM.

B HekoTOpoOil cTeneHn HaM 3HAKOMBI PE3YJIbTaThl U
OTIBIT NPE/IIECTBCHHUKOB.

K HacrostmieMy BpeMeHH OIyOJIMKOBAaHO MHOXECTBO
pa0oT, MOCBSIIIEHHBIX PEKOHCTPYKIMH JAPEBHETO JIyKa,
OJIHAKO OONBIMHCTBO MyOnukaimii (Hanpumep, [1]) mo-
CBSIILICHBI, BO-IIEPBBIX, JIMIIb BHYTPEHHEH OammcTuke (To
€CTh, OHH HE PEKOHCTPYHPYIOT IOJIET CTPEIBI IIOCIIE CXO-
JIa e C TEeTUBBI), a BO BTOPHIX, HE MPUBS3AHBI K apXcoo-
ruyeckuM apredakram. MHBIMH ClIOBaMH, OHM PEKOHCT-
PYMPYIOT IIYCKOBYIO YCTAQHOBKY (JIyK), HO He CHaps
(cTpeny), He yYMTBIBAIOT MMAPAMETPOB CTPENKA U HE IIbI-
TAIOTCS MX PEKOHCTPYNUPOBATH 0 apXEOJIOTMIECKUM JIaH-
HbIM. C ApYyroil CTOPOHBI, AECATKA IyOIMKAIA MOCBS-
IIeHBl BHEITHEW OayumucTuke crpen. VX aBTOpHI mpenia-
raroT cOOCTBEHHOE MpOrpaMMHOE OOecriedeHne IJis pac-
yeTa JaJbHOCTH MOJIETA M MHBIX IAPaMETPOB CTPENBObI B
Bue KanbKyastopoB (Hampumep: [2]) Ommako sSBHBIM
HEIOCTATKOM IIPEUIaraeMbIX KaJbKyJISITOPOB MPH HX HC-
MOJIb30BAHUM POCCUIICKMM HCCIIEAOBATENIEM  SIBIISIETCS
OTCYTCTBHE aJaNTallid 3TOr0 MPOrpaMMHOro obecreue-
HUA K METpH4ecKod cucreme mep. Kpome Ttoro, Takme
MOJIETIH OPHEHTHPOBAHbl HAa COBPEMEHHBIX JIOOHMTENCH
11e1eBOM (CIIOPTHBHON M OXOTHHYBEH) CTPEIBhObI U3 JyKa
U, TI03TOMY, PELIAIOT JIMIIb NMPUKIAJHbIE 3a7aud MOBBI-
IIEHUsT TOYHOCTH MHIWBUAYAJIBHOTO BBICTpENA OIUHOY-
HOTO cTpenka no MuiieHu. HakoHen, oHM omepupyroT
rapaMeTpaMH BCEH CHCTEMbI CTpEla-HAKOHEYHHK, B TO
BpeMsl KaK apXeoJIoTH BHIAT Iiepel coOOH JMIIb OIHH
HAKOHEYHUKH, a PEKOHCTPYKIHS CTPETbI MO e€ HaKOHEeU-
HUKY SIBJISIETCS CAMOCTOSTEIbHOM 3aJauyeil HMCTOpUKa
BOMH U BOOPYKEHUH.

B cunmy oTMeueHHBIX NPUYHMH apXeoJOTH BBIHYXIe-
HBl KOHCTaTHPOBAaTh, YTO U BO3MOXKHOCTH OOEBOrO IpH-
MEHEHMs, 1 BO3MOKHOCTH MHOTOKpPATHOTO IPHMEHEHUS
OJJHOTO HAaKOHEYHHKA, U Pe3yJIbTaT IEUCTBUS CTPENHI 1O
LIETIM — BCE ITO HE BBIXOIUT IIOKa 3a 001acTbh HEMpoBe-
pennsix runotes (cM., Hampumep:[3, ¢.246]). Kpome Toro,
TOSIBUBILMECS] B TIOCJIEAHUE TOABI KIYObl MCTOPHUUYECKOM
PEKOHCTPYKIIMH W POJIEBBIX UIP HCIHBITHIBAIOT IMOTPEO-
HOCTb B METOJMKE PEKOHCTPYKIMM KOHKPETHBIX BUIOB
BOOPY)KEHHUS U HYXKIAI0TCS B CIIOCO0ax pacyera IeHCTBUA
CTpenbl IO IIENH, TaK KaK CTPEMATCS 110 BO3MOXHOCTH
n3beratb TpaBMaTH3Ma yJaCTHUKOB OPraHU3yeMbIX MMHU
MHCIIEHUPOBOK cpakeHuid. Takum oOpasom, pa3paborka
MPOrpaMMHOI0O NMAKeTa, PEIIAIOIIEro NpodieMy PEeKOHCT-
pYKIMH pacuéra OGaJUIMCTUYECKUX XapaKTEPUCTHK CTpe-
JIbl, B HACTOSIIIIEE BPEMSI aKTyaJsIbHa.

Hamu Obuta cozmana mporpamma ARCHER [4]
npeJHa3HaYeHHas Ul PEKOHCTPYKIMU OauITMCTHYECKHX
XapaKTEPUCTHUK JIyKa U CTPEJIbl MO XapaKTepHCTHKaM Ha-
KOHEYHHKA.

AJNTOPUTM COCTOMT M3 TpeX OJIOKOB: OJIOK PEKOHCT-
PYKIIMH CTpesibl 1O MapaMeTpaM HaKOHEUHMKa, OJIOoK
BHYTPEHHEH Oa/TUCTHKKA M OJIOK BHEIIHEW OaJUIMCTHUKH.
[Mporpamma mmeeT ymoOHBII MOJIB30BATEIBCKUN HHTEP-
¢etic (cHaGXEHHBIH TSI IPOCTOTHI BOCIIPHUSITHSI CHCTEMOM
BCIUTHIBAIOIMX IOJICKA30K), MO3BOJLSIIOLIMII ITOCIIEI0Ba-
TEJIBHO TIEPEXOINUTh U3 ONHOTro OJ0Ka B APYroil. Y mois-
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30BaTelIsl BCErAa €CTh BO3MOXKHOCTh 3aKOHYUTH PAaCUEeThl,
HE Iepex oI B CIESTYIOMN OJIOK.

[Iporpamma mpexycMaTpuBaeT JBa BO3MOMKHBIX
MapuipyTa pacueToB: MpsaMoi n odpartHslil. [Ipu mpsmom
0aJUTMCTHYECKOM pacueTe IporpamMmma J1aeT BO3MOXHOCTb
TIOCTPOCHHMS 0 TaHHOMY HAKOHCYHHKY CEMEHCTB Tpaek-
TOPHH W ONpEACNICHHUs BHEIIHEOAUINCTUYECKHX Iapa-
METpPOB.

OOpatHbIi pacdeT oApa3yMeBaeT ONpeeNeHNe IS
JTAHHOTO HAKOHEYHWKA YIJ1a BO3BBIIIEHHS W JTAJIbHOCTH
TIPY 33JaHHBIX HaYaJIbHOM CKOPOCTH W SHEPTHH Y LIEJH, a
TaKKe yria BO3BBIIICHWS W HAYaJIbHOW CKOPOCTH IIO
JTAIBHOCTH WM 3HEPIHHW y 1enu. JIJIsl NCIonb30BaHus Mpo-
TpaMMBI B HEJSIX PEKOHCTPYKIMK HapaMeTpoB GopTudu-
Kaiuid mMmeeTcs OJIOK pPEfaKkTopa MECTHOCTH, KOTOPBIH
aBTOMAaTHYECKH CTPOUT penbed) MECTHOCTH B HarpasJie-
HUH TPACKTOPHUH TONETA IO BOCEMH KIIFOYEBBIM TOUKAM,
JUIl KOTOPBIX HEOOXOAMMO BBECTH 3HAYEHHS BBICOTHI U
JTATBHOCTH.

Pazpaborannass mporpaMma MOXeT OBITH MOJIE€3HA
OpTraHM3aLMsIM M YaCTHBIM JIMIIAM, 3aHIMAIOIIIMCS UCTO-
PHYECKON PEKOHCTPYKIHKEH.

B ¢dopmyisl, monoxeHHbIE B OCHOBY 0JI0Ka BHEIIHEH
0aJTMCTHKN 3aBE/ICHO MOCTOSHHOE 3HAYEHHE KOI(HHIIH-
€HTa a’pOAMHAMHYECKOTrO comnpoTuBieHns. OHaKo, Kak
OBIJIO YCTAHOBIJIGHO, CTpelia TOPMO3HTCSA B TMOJIETE B OC-
HOBHOM 3a CYET TPEHUs, TO €CTh BEJIMYMHA ad9POIHMHAMHU-
YECKOr0 CONPOTHUBIICHHS 3aBUCUT IO OOJBIICH CTENEeHH
He OT ()OPMBI HAKOHEYHHKA, a OT BEJINYMHBI TOBEPXHOCTH
npeBka [5, ¢.101]. ITosTomMy, B IPEAIONOKEHUH OTCYTCT-
BUS OMEPEHUsI I yMEHBIICHHS MOTPEIIHOCTH PacuéToB
PEKOHCTPYKIIMS TapaMeTPOB APEBKA M0 COXPAaHUBLIEMYCS
HAaKOHEYHUKY CTAaHOBUTCS OTIEIbHON 3a/1ayeid.

Bompoc 0 mpoekTHBIX mapameTpax CTpenbl HE Ha-
CTOJIBKO OYEBMIEH, KaK KakeTcsa. AHaian3 oOBIYHO OOHAa-
PYKHMBAaeMbIX NpPH PpacKomax apTe()akToB IOKA3bIBAET,
YTO B TMOYBE COXPAHSAIOTCS JIMIIb HAKOHEYHWKH, HO HE
npeBko. Tak uro mH(OpMaIUIO O cTperax B cOope mpH-
XOIUTCS OICHUBATh KOCBEHHBIMH MeTonamu. Jlemo yc-
JIOXKHSIETCS] TEM, YTO aBTOPBI apXEOIOTHUECKHUX HCCIIEN0-
BaHUH HE MpeIaraloT HUKAKHX THIOTE3 OTHOCHTEIHHO
JIPEBKOB CTpPEI.

Hcrionp3yst ecTeCTBEHHOHAYYHBIE MTOIXO/BI MBI IIbI-
TaeMcsl OICHWTh, WIIM TI0 BO3MOXKHOCTH PEKOHCTPYHPO-
BaTh MAacCCOBO-TaDapWTHBIE XapaKTEPUCTUKH XOTS OBl
HanboJiee 4acTo BCTpeuaBImxcs crpen. [ peanmzarmm
33729y HaMu co3iaH maker nporpamm OSSEUS [6], ko-
TOPBIA pean3yeT HECKOJIBKO AaHATMTHYECKHUX MOXO0/I0B!

1. MaccoBo-rabaputuerii mogxoxn. Ecmu mpencra-
BUTH JPEBKO CTPENBl B BUIC LIIMHAPA MIHHOM | u mua-
MmerpoMm d, To MOKHO ompenenuth o0beM apeka V. Ho
00BeM BBIpakaeTcs 4epe3 TIOTHOCTh IpeBeCHHBI: V = m
/p. A TIO TaHHBIM COBPEMEHHBIX HCCIIECAOBAHUM IO OITH-
MU3AIMU CIIOPTHBHBIX CTPEIN, YTO Macca CTPENbl COCTaB-
jsgeT 5...7 Macchl HAKOHEYHHMKA My DTO JaeT JOBOJIILHO
pocTyIo GOPMYITY IUIsl OLIEHKHU JUTHHBI IPEBKA.

2. AdpoavHAMHMYECKHUI TOAXOMA Ul ONpE/AeICHHs
JIuHbL cTpenbl. Kak HW3BECTHO, YCTOMYMBOCTH HEBpA-
IIAIOMIEMYCS JIETAIIEMY Telly Ha TPAcKTOPHH TpPHAACT
YCIIOBHE, IIPU KOTOPOM LIEHTP TSDKECTH (TOYKA IIPUIIOKE-
HUSl TPABUTALMOHHON CHJIBI) HAXOOWUTCS BIICPEAH LIEHTpPA
JOaBJICHHUs (TOYKM MPIJIOKCHHS a’pPOIMHAMHIYIECKON CH-
161). TONBKO B 3TOM CiIydae TPH CITy4aiHOM OTKIOHCHHH

HOCHKA CTPENbl a’pOAMHAMHYECKAsl CHa CO3IAaeT MO-
MEHT, BO3BPALIAIOUINH HOCHK B IMEPBOHAYAIHLHOE IOJIO-
kerne. B mpotuBHOM ciydae Terno Oyner “KyBBIPKATHCS
BOKpYI' CBOET'O LIEHTpa Macchl. boiiee ueM JecsTUiIeTHU
OIIBIT aBTOPOB OMHMCHIBAEMOI'O MPOIPAaMMHOI0 MPOIYKTa,
TIOTYYEHHBIN MPU KOHCTPYUPOBAHUH M TPOEKTHPOBAHNUHI
JIeTaTeIbHBIX AMMapaToB, MOKAa3bIBAET, YTO OOBIYHO LIS
HEYIPaBIIEMbIX HEBPAINAMOIINXCSI OOBEKTOB (paKeTsl,
MHHBI U T.II.) PACCTOSIHHUE OT HOCHKA [0 LCHTpPA JaBICHIUSI
JIOJDKHO TPUMEPHO B 2...3 pa3a MpeBbIIaTh PACCTOSHHE
OT HOCHKa JI0 IIeHTpa TsbkecTu. [IpudeM, sta mpomopuust
ObLTa IMONTy4eHa SMIMPUYECKH B Pa3HBIX CTpaHax abco-
JIFOTHO HE3aBHCHMO M HOCUT OOBEKTHBHBIN XapakTep.

Ota wmHOOpMAIMA TIOMOXET OIEHHUTh MAaKCHMAIIb-
HYIO JUINHY CTPEJbl, HMEIOIIEH KOHKPETHBIH HAKOHEYH UK.
JleficTBUTENBFHO, €CIM CTpPEeNy CHAOIUTH OIEpEeHHEeM, TO
LEHTp JAaBleHHs OyneT CIBUHYT Ha3al, M 4eM Ooublie
IUIOIAAb OIEpeHus, TeM Oonee Hazajg OyAeT CMeIIeH
LEHTp JaBieHus. Takum o0pazoMm, B Cilydae HEollepeHHON
crpensl (WK IpaBUIBHEH CKa3aTh CTPENBI ¢ GECKOHEUHO
MaJIoi IUIOIIAbI0 OMIEPEHHMS) LIEHTP JABICHHUS HaXOAUTCSI
B KpailHeW NepenHel TOYKe, COBNAAAIOLIEH ¢ IeOMETpH-
YECKHM LIEHTPOM CTPEIbI.

3. Tperuii moaxoj OUEHKU JUIMHBI CTPENbl — 3TO
pacd€r 1o 3proHOMETPUUECKUM IOKa3aTensaM Jyka. Jlei-
CTBHUTETIHHO, €CJIN JIYYHHK JIEPXHUT B OIHOH pyKe JIyK, a
JIPYroi OTTSATUBAET TETHBY, TO MAKCUMAJIbHBIM X0 TETH-
BBl OrPAaHUYHMBACTCS BO3MOXKHOCTSAMH OpraHm3ma (raba-
pUTaMH | CHIIOH CTpesika). B aTom cirydae, eciu mpearno-
JIOXKUTh, YTO HAKOHEYHUK CTPEJNIbl OCTACTCS 32 JIyKOM, a
KpPUBH3HA CAMOTO JyKa paBHA HYIO (CaMblii KpalHMit
Ciydail), TO XOX TETHBBI KaK pa3 u OydeT paBeH IHHE
JIpeBKa.

Co3naHHBI MAKET NMPOrpaMM II03BOJISET OLEHUTH
MaccOBO-Ta0apUTHBIE XapaKTEPUCTUKU CTPENbI, UCIOIb-
3ysl BCE O3HAYEHHBIE IOAXOAbI B KOMIUIEKCE M B HTOre
ompenenuTh €€ Haubosiee BEpPOSATHBIE MapaMeTprl. B co-
OTBETCTBYIOIIIME OKHA BBOJA JAaHHBIX TpeOyeTcs BBECTH
rapaMeTpbl HAKOHEYHMKa I10CJI€ €0 M3MEpPEHUs] U B3Be-
IIMBaHMA, a TAaKXKe JaHHBIE O €ro MaTepuale M yKas3aTb
TpenoaaraeMyro mopoy (mopossl) aepesa, U3 KOTOPOi
MOTIJIO OBITH CHETaHO APEBKO, HCIOIB30BAHHOE C JaHHBIM
HaKOHEYHUKOM. MHTepdeiic mporpaMMbl HOCTPOCH TAKUM
00pa3oM, YTO BBIXOJHBIE JIAaHHbIE O0OOINAIOTCS B BHIE
rpadMkoB, Ha KOTOPBIX TMOKa3aHbl JHANa3oHbl HanOoyee
BEpOSATHBIX 3HaueHui. [Ipm HEoOXoAMMOCTH MOJIB30BA-
TeJIb MOXET BBI3BaTh MOJCKA3KH C IMOAPOOHBIM OOBsICHE-
HHEM CYTH M3JIO)KCHHBIX METOJOB MICHTHU(HKAINH, yKa-
3aHHEM PAaCUETHBIX (OPMYII U CXEM.

Taxum 00pa3oM, NPeIoKeHHbIE HaMH MPOIpaMM-
HBIE NPOAYKTHI HANPSAMYIO pEIIaloT 3aJadyd HCTopuye-
CKOH PEKOHCTPYKIIMM Ha OCHOBE apXEOJOrMYEeCKUX HC-
TOYHHKOB M MOT'YT OBITh MCIIONIB30BaHBI ISl BepH(pHUKa-
LMY TUIIOTE3 UCCIIEN0BATENEeH BOEHHOW HCTOPUM.
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SJIEKTPUYECKHUE CBOMCTBA
CTPYKTYPBHBI SI-VO,-ME
Manymnos C. A., Benmuko A. A.
Ilempo3zasoockuui I'ocydapcmeennbiti yrusepcumen,
Ilempo3zasoock

B pabore wu3ydaroTcs SIEKTPUYECKHE CBOWMCTBA
crpykTyphl Si-VO,-Me. JlanHas CTpyKTypa TpencTaBisieT
co0oif mHTEpEC, BO-TIEPBHIX, B CBS3H C HAIMUINEM d(pdek-
Ta MEPEKIIOUYEHUS] B OKUCHOW IIEHKE BaHaAus U, BO-
BTOPBIX, C 3JIEKTPOHHOU mpoBoamMocteio VO, u obpa3zo-
BaHueM rereporepexona Si — VO, (n—n,n"—n, p—n, p*
— N, B 3aBUCHMOCTH OT THIIA HCIIOJIb3YEMOM TTOTIOKKH).

B psime pabor 6sut0 mokaszano [1,2], uro, Moxudu-
LUPYS METOZ aHOIHOI'O OKHCIICHUSI MOXKHO MOJIYYHTh KaK
npaktrdecku crexuomerpuueckue AOIT VO,, umeromiero
aMOpHYIO CTPYKTYPY B COXpaHSIONIero (pa3oBbIi mepe-
xon Metamt-m3omstop (IIMH), Tak u 00pasusl GIU3KHE
MO0 CTEXMOMETPUH K BBICIIEMY OKcHIy BaHamus - V,Os.
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M0JI0XFEKH B ILTEHKY
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Pucynok 1. a) — cxema u3Mepennuii, ) — CXeMaTHIECKOe U300paKeHHe CTPYKTYPHI.

Crpykrypst Si-VO,-Me monyvaniuch MeTomoM mar-
HETPOHHBIM HAIbUICHHEM (B TeueHHH 3- 4 MUHYT) TOHKO-
ro cinos V Ha Si-mommokky. Ilepen HambuieHuem Si-
nomnoxka orxuranace npu 250 — 300°C B Bakyyme.
ITrenka V mONMHOCTBRIO OKMCIISUIACh B CTAHIAPTHOM arle-
TOHOBOM 3JIEKTPOJIUTE ¢ 00pa3oBaHUEM aMOpP(HOI TUIeH-
ki V,0s. AHOMHOE HalpspKEHWE TPHKIAIbIBAIOCH K Si-
TIO/ITIOKKE, HA KOTOPOH TMpenBapuTeNnbHO ObLT co3maH In-
BIf OMUYECKHH KOHTAKT. [Iponiecc anoqupoBaHms MpOXo-
W B TaJIbBAHOCTATUYECKOM pEXHME, YTO IT03BOJIUIO
KOHTPOJIMPOBAaTh POCT IUIEHKH I10 POCTY HAINPSHKCHUS
aHonuposanust. [Iporecc ¢popmosku VO, xanana ocymie-
CTBIAUICS HA TIEPEMEHHOM TOKe ¢ uacroroil f~10°Hz. Me
ANIEKTPOAOM CIY)KWI TPWKUMHOM IT030JIOUCHHBIH KOH-
TaKT.

W3mepurensHas cxema mpencrasiena Ha puc.l.a (1
— TeHepaTop CHHYCOWAAIBHOIO HAIpPSHKEHHs, 2 — o0pa-
3er, 3 — ocumutorpad, R =100kQ, Ri=500Q2). BAX crpyk-

Typbl CHUMAJIICh Ha TIepeMeHHOM HanpspkeHnu Uy, KoTo-
poe ObIIO HECKONBKMX BHIOB. CHHYCOMJIAIBHOE, CHHY-
COMJIANIHOE TIPOIIE/IIee Yepe3 OAHOIMIOIYHEPHOIHBIA
BBINPSMUTENb WM CHHYCOMJAIbHOE TIpOIIEAIIee dYepe3
JIBYX-TIOYTIEPUOJHBIH BBIPSIMUTENb. YacTOThl CHTHasA
BapbUPOBAITHCH B mpeaenax f~10 - 10°Hz..

B pesynbrare 6611 nomyden Oomnbmioit Habop BAX.
[Mapametper mepeximrouerust Uy, 1 Uq s ~90% mepe-
wiouareneil Ha Si-n u ~80% mnepewntouareneii Ha Si-p
cocrasuin 1 — 4B u 0,5 — 2B, u He 3aBucenn OT 4aCTOTHI
U THlla cHrHana (B mpenenax morpemtnoct), BAX Osun
HOJHOCTBIO CHMMETPHYHBI (puc. 2. a).

Jluis ocTaBmieiics 9acTH mepekmodareneii Obum mo-
mydensl Uy, 1 Uy B ipenenax 7 — 15B u 4 — 14B coot-
BETCTBEHHO, 3aBHCHMOCTH OT YaCTOTHl M THUIIA CHTHaja
3[ech TaKke He HaOmopanock. Ho, 4To Kacaercs cum-
METpHUH, TO MpakTHYecKkn s Bcex BAX xapakTepHO OT-
CYTCTBHE OIHO# U3 BeTBel (puc. 2. 0).
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