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YACTD 5: HAYYHAS IIYBIIMINCTUKA

1907 1967

HAYYHOE HACIIEOVE ITPO®ECCOPA A.®. BEIISIEBA

A. A. Cynumos

NXod PAH

r. Mocksa, Poccus

B 2012 r. ucnonuusocs 105 et co nust poxneHus npodeccopa Asekcanmpa
®enoposuua benseBa, y4eHOro ¢ MUPOBBLIM HMEHEM, KOTOPBIA BHEC OTMPOMHBIN
BKJIaJ B pa3paboTKy PU3NIECKUX OCHOB I'OPEHUS U B3PHIBA B KOHIEHCUPOBAHHBIX
cucremax. On ObUI OOHUM M3 co3maTeseill BceMupHO u3BecTHON CeMEeHOBCKOI
IIKOJIbI XUMUYECKON (DU3UKM.

Benser cran xnaccukoMm mpu Xu3HU, & €ro pabOThI CUNTAIOTCS KilacCude-
CKIMHI U B HacTosilee BpeMs. Ero dyHmaMeHTaIbHBIE PE3yIbTATHI IOy IUIN
TO37IHEE HOBOE OCMBICIIEHUE U CIOCOOCTBOBAJIN CO3MAHUIO HOBBIX HAyYHBIX Ha-
npasiennii. CsomMu uccienoBanusyu A. D. Benses obecrednsi mpruopuTeTHOE
pa3BUTHE OTEUYECTBEHHON IITKOJIBI B HAYKE O TOPEHUU U B3PbIBE.

OCHOBHBIE HATIPABJIEHUS PA3HOOOpa3HOl HayyHOM neatenbuocTu A. O. Bemns-
eBa:
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(1) cranumoHapHOE rOpeHHE BTOPUYHBIX JIETYUNX ¥ MHALUAPYIOINX B3PbIBYA-
Toix BemecTs (BB), HOpPOXOB, CMeCeBBIX TBEPHOBIX PAKETHLIX TOIJIUB
(CTPT);

(2) BO3OYyXIeHUE B3PHIBA U AETOHALUN IPU MEXAHIIECKUX U TEIIOBBIX BO3LEI-
CTBUAX;

(3) cranuoHapHas NETOHAIMS CMECEBBIX (B TOM YIC/IE IPOMBINIIEHHBIX) BB;

(4) mepexom rOPEeHUs MOPUCTHIX CHCTEM BO B3DHIB W NETOHALMIO;

(5) paboTa B3pHIBA U B3aUMOLENCTBUE YIAPHBIX BOJIH.

HecMOTps Ha MIMPOTY TEMATHKH, BCE €ro pabOThHI CXOXKM CBOECH 3aKOHUYCH-
HOCTBIO U YOEOUTEIEHOCTHIO SKCIIEPIMEHTAIBHBIX JOKA3ATEIbCTB, OJIy YeHHBIX
C NIOMOLIBIO YAUBUTEIBLHO CKPOMHBIX TeXHHUYeCKuX cpencTB. OH GBI Ipekpac-
HBIM 9KcrepuMerTaTopoM: 1. B. 3e1bnoBud HA3EIBAI €10 «TEOPETUKOM SKCIIEPH-
MEHTa>.

AEHMHIrPAAEKMA
HUAHTBXHH‘ItEKI‘H MHETMTIT

®oro 1 I'pynna umkeHepoB-bU3MKOB, OKOHUMBIIAX B 1930 r. hU3MKO-MexaHUIecKuit
dakynpTeT JIeHMHIPAOCKOTO IOIUTEXHUUIECKOIO HHCTUTYTa. BepxHuil psm: Kpaii-
uuit ciaesa — O.U. Jleinyuckuii, Tpetunn ciesa — 9. . @penkens, psaaoM ¢ HIM —
A. ®. Uodpde u namee U. JI. 3enbmanos; cpenuauit psama: Tpetui ciea — 0. H. Pabunun;
HIKHUEN psin: nepsoiit ciea — A. @. Benses, maroiin ciiesa — M. . Ten
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IIpuBenmennbie doTorpaduu mAIOT MPENCTABICHNE O HAYYIHOW Cpeme W Tex
BBIIAIOIINXCS JIIOAIX, KOTOPBIE CIOCOOCTBOBAJIN PA3BUTHUIO €T0 TajlaHTA HCCIIe-
IOBATEIS.

Ha doto 1 — rpynna nHkeHepoB-Gu3nkoB, okoHUnBIIMX B 1930 r. dusuko-
MeXaHUIeCKUi PakyabTeT JIeHHHTPAICKOrO MOMUTEXHITIECKOr0 HHCTUTYTa. M
gnTanm jeknun 3HaMenThie dusukun AGpam Pemoposuu Nodde (BBEpXy, B 1EH-
tpe) u dkos Unbua Ppenkens (crnesa ot Nodde). W3 sToil rpynns B mocsemy-
IOIIIEM BHIAYT ITh 3aBenyromnmx jgaboparopusvu UXP AH CCCP: Anekcaunp
®Penoporuu Benser, Osceit Unvuu Jleiinyuckuit, Nocud JIsBoBru 3enmsManoB,
FOpuit Hukonaesuu Pabunun u Matseit Slkosnesua ['en.

Ha doro 2 u 3 nokasansr 6muskue A.d. Bemsey mogu. Ha Hux — Bcem
u3BecTHBIE BhImamoimecs: yuensie: FOmuit BopucoBru XapuTon, KoTOpSIl OBLT
pykoBomuTeseM BenseBa B Teuenue Bcelt ero xwusuu; JIxkoB Bopucosuu 3esnbmo-
BHUY, C KOTOPBIM OH MHOT'O paboTaj B 00JaCTU TOPEHUs, UTO NPUBENO, B UaCT-
HOCTH, K CO3IAHMUIO IOJIyINBIIEl MIPOBOE IPU3HAHIE TEOPUN FOPEHUS JIETYUnX
BB — Teopun 3enbmosuua Bensesa; Muxaun Anekcanmposuyu CamoBckuit —
KPYIHEAINN crennamcT B obtacTu Gu3nky u reodus3uKy B3pbIBa, KOTOPOTO C
BensieBbIM cBsI3BIBAIM HE TOJIBKO COBMECTHBIE UCCIIENOBAHUS IO paboTe B3PHIBA,
HO 1 OOJIbIIIAS JIMIHAS IPYKOa.

®oto 2 Axanemuxu 5. B. Beasnoeuu u F0.B. Xapuron (1984 r.)
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®doro 3 Axamemux M. A.

Canosckuit

Ha ¢oro 4 (1946 r.) — corpyn-
HUKU JTa60PATOPUU B3PBIBHBIX IIPOIIEC-
coB, KOTopoit pykoonui bernses.

Ha ¢oro 5 — A. ®. Benses ¢ yue-
HBIMHI B 00J1acTHU TopeHus: IIpodecco-
por C.H. IHamummos, K.K. Anmpees
(¢ KOTOPBIM OH MHOIO U ILIONOTBOPHO
corpymaunuan), cupasa — W.B. Tu-
uryHvH (3aBemyrommuii Kadeapoil rope-
HUsS ApPTUIsIepuiickonl  akameMun) u
M. E. CepebpskoB (KIaccuK BHYTPeH-
Hell OalINCTUKN CTBOJIBHBIX CHUCTEM,
Ha KHUTaX KOTOPOTO BBIPOCIIO He-
CKOJIBKO TIOKOJICHUI apTUILIEPUCTOB).

Ha doro 6 Anekcannp ®emoposud
C KPYIHEUIINM aHTJIMHACKAM (pU3mKOM
B o0jacTH B3pBIBAa — IIPOdeccopoM

@.T1. Boymenom (B meHTpE), ClleBa —
®. M. NyGosurkuit, A.9. Anua u

®DoTto 4 Jlaboparopus B3peBHEIX Tponecco (1946 r.). Crnepa manpaBo: cTOAT —
B. K. Bo6omnes, 10. H. Psa6unun, A.d. Benses, B. M. Kapaces, A. . Anun; cunst —
A.E. Bensesa, B. [I. T'pammatunkosa, A.Il. Pomonanosa, II. . Becenosckas, K. T'y-

cesa u B. . Benosa
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®oTo 5 Cnesa mampaso: mpodeccopsr A. @. Benses, C. H. ITaaunos, K. K. Aaapees,
1. B. Tumrysun u M. E. Cepebpskos

cupaBa — A. . Benses, K. K. Aumpees, na 3amaem miane — O.B. Kpsuios,
A. 0. Mapromnus, B. C. Umoxus.

Ha 3acemanmm Yuenoro cosera Wucrturyra (doTo 7) — ciieBa HAIpaBo:
A.A. Bopucos, K. . lenkun, A.®d. Benses, II. . IMoxun, A.B. Hanbaunau
u A. 9. Anun.

Ha ¢oro 8 — Benser ¢ corpymuumkamu 3-ro xopmyca XD B canaTopun
«Y3Ko0e»: 3meck MOXHO BuneTh Monoabix JI. H. Crecuxa, A. Y. Koporkosa (Gec-
CMEHHOTO 3aMecTuTelnsi bemnseBa mo jmabopaTopuu, TpopaboTaBIIero ¢ HUM [0
konna xus3un), . C. Cocuosy, P.X. Kypbauranuay u B. H. Ponuonosa.

B mome Bemsesa (poro 9): B.T. Camconosa, H. H. Cemernos, M. A. Canos-
ckuii, cipaBa — cynpyra Mpuna EsrenneBna benseBa, koTopas MHOTO cresaja
s coxpanerus jgagoparopun A. d. Bensera mocie ero yxoma u3 KU3HI U akK-
TUBHO TIOMOT'aJI4 MOJIONBIM HAYYHBIM COTPYIHUKAM.

Wrak, npekpacuoe usmueckoe o0pa3oBaHUE, BHIIAIOIINECS PYKOBOMUTEIIN
U CHONBIXKHUKY, TBOpueckas HayuHas cpena UXD AH CCCP B coueranuu c
TATAHTOM €CTECTBOUCIBITATEIIS, IEJIEyCTPEMIIEHHOCTHIO 1 OTPOMHBIM TPYIOIIIO-
6uem A.®d. BensieBa — Bce 9TO ONpENENTIIIO YCIEX €r0 HAYJIHON NesITeTbHOCTH.
IlepBas pabora, BemonserHas B 1934 r. mononsiM BerseBbIM mon pyKOBOICTBOM
0. B. XapuToHa u TOCBAIIEHHAS U3YyYEHUIO MEXAHU3MA, MEePefadn NeTOHAINN B
BaKyyMe OT OJHOTO KPUCTAJUIA A3WUMa CBUHIA K IPYIOMY, HAJja HEOXKUITAHHBIN
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®oro 6 Crnesa manpaso: ®. . Iy6osunkuii, A. 1. Anun, ®. Boynen, A. ®. Benses,
K.K. Aunpees (1958 r.)

pesynbraTr. OKaszaaock, 9TO mepefada NeTOHAIMN HOCUT CTATUCTUIECKUN Xa-
pakTep. Ee BepOSTHOCTE 3aBUCUT OT PACCTOSIHUSA MEXAY 3apsidaMy U IJIOMIAIN
ITAaCCUBHOTO 3apsilia, HO He 0OpalaeTcs B HOJIb Haxke B IIyOOKOM BaKyyMe, T.e.
KOT[Ia OTCYTCTBYET BO3MYIIHAS YIOAPHAS BOJTHA. ABTODBI CHETAIN MPABWILHBIN
BBIBOII, YTO Tepenada JeTOHAINN B UX ONBITAX OCYIIECTBIISIETCS MUKDPOCKOIIIE-
cknMu (CyOMUKDOHHBIMM) OCKOJIKAME, Pa3bpaCHIBAEMBIME TIPH B3DLIBE AKTUB-
HOrO Kpucrtajia asuma cBuHi@a. CONIACHO pacdeTaM CKOPOCTh HTHUX YACTHUIL
B BaKyyMe COCTaBIsgeT 2 3 KM/C, JIMHEMHBIA pasMep — HOpsAaka 1 MKM, a ux
macca — 107! r,

Ilocnemyromnuii nuka paboT GBI MOCBSIIEH U3YUEHUIO MEXaHN3Ma TOPEHUs
BB u mopoxos. Oty obnacts uccienoBanuin Anekcaunp demoposuu ocobeHHO
00T 1 HEM3MEHHO BO3BpAlllajICs K HEWl B TedeHHe BCell CBOEM HaydHOH nes-
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®oTo 7 Ha Yuenom cosere UXP AH CCCP (1966 r.). Cnesa manpaso: A.A. Bo-
pucos, K. U. lenkun, A. ®. Benses, I1. ®. [Toxun, A.b. Hanbaunau, A. 9. Anun

®oTo 8 Camaropuit «Y3koe». Cnesa manpaso: JI. H. Crecuk, K. I'ycesa, A. ®. Be-
nseB, A.E. Bensesa, A. . Koporkos, I'. C. Cocuopa, P.X. Kyp6auranuua, B. H. Po-

nuoHos (1948 r.)
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®otTo 9 B nome A. d. Bensera (1970 r.). Cnesa nanpaso: B.T'. Camconosa, H. H. Ce-
menoB, M. A. Camosckuir, A. E. Bensesa

TenbHOCTH. MupoByio u3BecTHOCTH npuHecia A. D. BemsieBy co3mamuas uM co-
BMmecTHO ¢ J. B. 3empnoBuuem teopust ropenus getyunx BB. [IpsyMbivu onbrraMu
6BLIO yOEMUTEIILHO MOKA3aHO, YTO TOPEHNI0 BTOPUYHbIX BB (HUTporiukoms, Tpo-
TWIA) OPENIIECTBYIOT IPOLECCH [IJIABICHNS U UCIAPEHUS, 8 XUMUIECKIE PEeaK-
LU, OIPEIeISIIOIIe CKOPOCTH TOPEHNST, TPOTEKAIOT B ra3oBoit dasze. OH cunrad,
9TO 06pPA30BABIIIIECS TAPEI BCTYHIAIOT B PEAKIIIIO He Cpa3y, a MOCie HEKOTOPOTOo
BpEMEHU, HeOOXOMMMOTO ISl UX JAJIBHENIIEro Mporpesa. B pesysibTaTe ropenne
BO3HUKAET HE HA [MOBEPXHOCTH, 8 HA HEKOTOPOM PACCTOSHUYN OT KOHIEHCUPOBAH-
wvoit (aser. O6racTh mporpeBa mapoB 00pasyeT HECBETSIIYIOCS TEMHYIO 30HY,
KOTOpas ObIJIa YCTAHOBIIEHA B IPOIECCE UCCIENOBaHMil. bersieBbIM GhLIH TIOITY-
YeHBbl YHUKAJIbHBbIE JAHHBIE [T0 TEMIEPATYPAM KHUIIEHUS U TEIIOTAM MCIAPEHUS
muorux BB.

WNsyuas (coBmectro ¢ A. E. Bensesoii) roperne nannuupytorero BB — mpec-
COBAHHOII IpeMydYell PTYTH B BAKyyMe, OH OTKDPBLI HOBOE SIBJICHUE IUCIIEPTUAPO-
BaHUsI IIPU TOPeHUN. BOT Kak OmuChIBAJI caM bBesieB 5TOT OPUTMHAIIBHBIA SKC-
mepuMeHT: «Ha cTeHkax m mHE KOJIOKOJIAa, B KOTOPOM MPOUCXOMUT CXKUTAHUE,
MOSIBIISIETCS. MHTEHCUBHBIN HAJIET, MPENCTABISIIONIAT COOO0il UpPEe3BBIYAHO Mel-
KONWCIEPCHYIO TPEMYUyio PTYyTh. Ecaum cobpaTb 9TOT OCANOK, 3allpeccoBaTh U
OIISITh MOMXKEYh B BAKyyMe, TO TaKas OMHAXKIIBI CTOPEBIIAs TPeMydasi PTYTh TO-
PUT Tak e, KAK CBexKasl, ¢ 00pa30BaHUEeM IPDEMYUYEPTYTHOTO HAJETas». IJTO OT-
KPBITHE WTPAET TAaKyI0 XK€ BaXKHYI POJIb, KAK U IIPEICTABJIIEHUE O ITPOrPETOM
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CJI0€ U POJI TeIIa, TeEPEeNaBaeMOro 13 I'a30BOH (as3bl HA IOBEPXHOCTH I'OPEHMUS.
PyrmaMeHTATBHASL POJIb NUCIEPTUPOBAHUS IIPU T'OPEHUM O€3MBIMHBIX IIOPOXOB
6bla BbissBileHa mo3nuee B paborax II. ®. Iloxuma u B.II. 2Kykosa, a 3aTem u
[IPU TOPEHWN CMECEBBIX TOIUIUB.

YkazaHHBIE WCCIENOBAHUS SIBUJINCH OCHOBOW MOKTOPCKOW OUCCEPTAIIN
A. ®. Bensea «Mexanusm ropenus B3poiBYaThIX BernecTss (M., 1946 r.).

3HaunTenbHOE BHUMAHNE BesseB ymemnsi TOPeHn0 TePMUTHBIX CMECel, CO-
CTOAIINX M3 BHICOKOKAJIOPUINHBIX METAIIIOB (AIOMUHNS, MATHUSL) C PA3IIMIHBIMA
okuciaMu (XpoMa, xese3a). B aTux paGoTax GbuT CPOPMYIMPOBAH BEIBOI O TOM,
YTO ISl COCTABOB, Y KOTOPBIX IPU TOPEHUU OTCYTCTBYET KakKas-anbo rasoBas
(a3a, CKOPOCTb TOPEHUsI HE 3aBUCUT OT IABIIEHUs. 3IeCh XK€ Oblia BBICKA3aHA
MBICJIb O BO3MOXKHOCTH OOPa30BaHUs B IPOAYKTAX TOPEHNs] HUTPUIOB METAJIIIOB.
OTu ucciienoBaHus IBUIINCH, 110 CYIIIECTBY, HAYJHOR IIPEANOCHUIKON K paboTam
akamemuka A.T'. MepxaHoBa, CO3maBIIIEr0 HOBOE HAIPABICHWE B HAYKE O TO-
PEHUU — «TEXHOJOTMYECKOE TOPEHUE», IPU KOTOPOM OOECIEUNBAETCS IIEJIEHA~
[IPABJICHHBIN BHICOKOTEMIIEPATYPHBI CUHTE3 B BOJIHE TOPEHUs HEOPTaHUIECKUX
MaTepUajioB C HOBBIME CBOHCTBAMII.

B cBasu ¢ npobiemoit cosnauus seicokosueprerudeckux CTPT A. . Bens-
€BBIM C COTPYIOHUKAMU OBLIN BBIIOJHEHBI CUCTEMATHUYECKUE ICCIIEIOBAHUS 3a-
KOHOMEPHOCTEHN IOPEHUsI MOIEIIBHBIX CMECEBBIX COCTABOB HA OCHOBE IIEPXJIOPATOB
aMMOHUS U KAJIIKsI C MOOABKAMUI METAJIJIOB U KATAIIN3AaTOPOB IIPU PA3JINYHBIX 1aB-
JICHUSIX U TEMIIEPATYypPaX. DBUIM yCTAHOBIIEHBI 3aBUCUMOCTU CKOPOCTU TOPEHIUS
OT IaBIJIEHNUs, OUCIEPCHOCTH U COOTHOIIIEHNS KOMIIOHEHTOB, HAYAILHOM TeMITepa-
Typel. lana ueTkas ¢usudeckas KapTUHA IPOIECCOB, JIEKAIINX B OCHOBE DTUX
3aBUCUMOCTe. Pe3ynpTaThl MaHHOIO IUKIIA MCCIENOBAHUN, KOTOPBIE CBHIMPAJIN
BaxkHy!0 posib B passutuu teopuu ropeaus CTPT, o6o6iiensr B MoHOTpaduu
H.H. Baxmana u A. ®. Benaesa [2].

0Oco60 HeobxonuMo BeimeanTh pabory A.d. BesnseBa mo ropeHuo cMeceBbIX
cocraos (coBmectHo ¢ FO.B. ®ponoBeiM), B KOTOpO#l GBI MPUMEHEH MEJKO-
IUCIIEPCHBIN, TIIATEIHFHO M3MENIbUEHHBIN IEPXIIOPAT aMMOHHUS, UTO ITO3BOJIMIIO
aBTOPAM CYIIECTBEHHO (B HECKOJILKO Pa3) YBEIMYUThH CKOPOCTh UX TOPEHUs. JTa
paboTa mosIydaeT B HACTOSIIEE BPEMsI HOBOE PA3BUTHE B CBSI3U C HAMETHUBIIIEICS
TEHIEHIINE IITNTPOKOI0 UCIIOIB30BAHIS CyOMUKPOHHBIX U HAHOPA3MEPHBIX YaCTHUIL
OKUCJIUTENS MJIsi PEe3KOTO yBEJINUEHUs CKOPOCTH TOPEHUS Pa3INYHBIX TOILINB.
Nsyuas mexanusm ropenus CTPT, A.®. Benser mokaszaii, 4To rereporeHHas
CTPYKTYpa 3apsia OKAa3bIBACT 3HAUNTEIBHOE BIIMSHUE HA MOTHOTY XUMUIECKOTO
[IPEBPAIIICHUS] KAK B BOJIHE TOPEHUs, TAK U B PAKETHOM IBUTATEJIE.

Bousnbimoit maTEpec npencTaBIIsSIIOT SKCIepUMEHTAIbBHBIE HAHHBIE MO [TOCIION-
HOMY TOPEHUIO Npu BBICOKHX nasienusx (mo 4000 atm), nomyuennsie A. ®. Be-
ssteBbIM coBMecTHO ¢ A. A. CymumoseiM 1 A. K. ITapdenoseim. Oxa3zajiocs, 94To
ecnu Iyis OMHOPONHBIX Opm3aHTHBIX BB (TpoTmim, ToH) CKOPOCTH TOpeHUs Jiu-
HEITHO pacTeT C HAaBJIEHWEM, TO IJIsi cMeceBbiXx BB Ha ocHOBe mepxiopaToB am-
MOHUSI, KQJIMsI M HUTPATa aMMOHUS C POCTOM HABJIEHUSI HAGIIIOOAETCS 3aMelyie-
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HIUe IPUPOCTa CKopocTu. Takoe moBemeHe CKOPOCTY IOPeHUs HabII0oaeTCs Ipu
PA3HBIX MABJIEHUSAX B 3aBUCAMOCTHU OT COCTaBa. OTOT Pe3yibTaT ObLT MO3oHee
IO TBEPXKIEH 3apyOexXHBIMU ncciaenoBaTeaMu. s nEIMHOTO Topoxa CKOPOCTH
roperust B unteppasie nasiaeruin 2000 4000 atM BooOIIle He 3aBUCUAT OT OABIIE-
uaust. [lomydeHHBIE MaHHBIE TMO3BOJISIIOT OOBSICHUTH PA3JIMYHBIN XapaKTep M3Me-
HEHUsI KPUTUYIECKOTO AUAMETpPa HETOHAIUU C POCTOM ILUIOTHOCTHU 3apsia: €ero
yMeHbIleHre miisi ogHoponubix BB un yBemuuenue s cmeceswsix BB.

C mpobremoit CTPT cBsizanbl Takxke MOCTAHOBKA W pasBuTme pabor (co-
BmectHO ¢ FO.B. ®ponosbiv u A. M. KOPOTKOBBIM) IO U3YYECHUIO MEXAHU3MOB
BOCIJIAMEHEHUSI U TOPEHUs YaCTUI METAJJIOB B BBICOKOTEMIIEDATYPHBIX CPEIaX.
Cosmectro ¢ maboparopueit 1. @. [Toxuima uccenoBan MexaHu3M u pa3paboTaHa
MHOTOCTanuiHAs HU3MIeCKast MOLEIb HOBOTO SIBJIEHUS — ArJIOMEPAIui JaCTUIL
MeTaJIIOB B BOJIHE TODEHUs. Y CTAHOBIIEHBI CBSI3U MEXKIY ITapaMeTPaMU arjoMe-
parmun u 3¢GheKTHBHOCTHIO UCIOIB30BAHIS METAIIIIN3MPOBAHHLIX CICTEM B KaMe-
pax cropaHus pakeTHBIX HBuUrarteseil Ha TBepnoMm Tormuse. ChHOpMyIUpPOBAHBL
OCHOBHBIE 3aKOHOMEPHOCTY BOCIIAMEHEHUs u ropenust MeTasuioB. OcseleH Bo-
[IPOC BIUSHUA O6aBOK METAJIIIOB Ha (Gu3nko-sHepreruyeckue napamerpsl CTPT
1 TIOpOXOB. MaTepuasibl NCCIIENOBAHNI TAHHON TPOOIEMBI MOKHO HANTH B MOHO-
rpadun [4].

B 910 xe Bpems menarTcs yCnelHbie IOMbITKY CBSI3aTh TEMIIEPATYPHBIA KO-
3¢ drUnmeHT CKOPOCTH ropeHus ¢ 3HEKTUBHBIMI KOHCTAHTAMU BEIYIIIEN DEaKIun
(coBmectro ¢ I'. B. Jlykameneit). Boinuraercs umes, 9TO U3MEHEHHE CTENCHU
7 CKOPOCTHU Ta3mduKalny roplvero Bo GPOHTE IIAMEHU C HABJIEHUEM MOXKET
NIPUBECTU K OTCTYIUIEHUIO OT MCXOMHOI'O COOTHOIIEHUS MEXIY OKUCIUTEIEM 1
TOPIOYNMHU U, KaK CJIENCTBUE, K YCIIOKHEHUIO 3aKOHOB T'OPEHUSI.

3aciyXuBaeT BHUMAHUS UKJI UHTEPECHBIX pabOT IO TOPEHUIO DU MOBBI-
LIEHHBIX TABJIEHUSX MHANUUpyomux BB — rpemyueit pryTu, a Takxke BBIIOI-
HeHHBIX cOBMeCTHO ¢ C. A. IIBIraHOBBIM MCCIIENOBAHUI TOPEHUS TTUKPATOB KAJIUS,
HaTPUS, JIUTHUSA, CBAHIA, [1€3Us], PyOUONsI U UX CMeCeH C IepXJIopaToOM KaJlus.

Benser BHecC cylilecTBEHHBIN BKJIAL B HAIIN IIPEICTABIIEHUS O BO30YXKIEHUN
B3pBIBA U [ETOHAIIMU [PU MEXAHWYECKUX U TEIUVIOBBIX BO3meACTBUSIX. l[Ipex-
Ile BCEro, CJIeayeT OTMETUTh BhInoHeHHYI0 (coBMecTHO ¢ B.K. BobosnesbiM u
3. 1. PaTrepom) paGoTy NO MHUMUPOBAHUIO B3DHIBA aMMUAYHO-CEIUTPEHHBIX
BB npu ynmape, B XKO0TOpoil GBLIO IIOIyYE€HO HECKOJIHKO MPUHINNAAILHBIX HO-
BBIX Pe3yabTaTOB. llepBhlil maeT scHOe GU3UIECKOe TOTKOBAHIE HAOIIOIAEMOTO
(akTa CHMXKEHUsI BEPOSITHOCTH B3PhIBa Ha Kompe Kacra ¢ yBeanmyeHueM BBICOTHI
maneHus rpys3a. ABTOPBI MOKa3aju, YTO BEPOSTHOCTD B3PBIBA HEOOXOMUMO Pac-
CMaTpPUBATH KaK BEPOSITHOCTH 0OPA30BAHNS IIEHTPOB PA3JIOKEHUS U BEPOSITHOCTD
pPaCIpOCTPAHEHUs PEAKINN HA BeCh 3apsd. BeposTHOCTH 00pa30BaHUs IIEHTPOB
BO3pacTaeT C BBICOTOH, OMHAKO BEPOSTHOCTH PACIPOCTPAHEHUs B3PBIBA MMAIaeT
TP OIIpEeNeIeHHbIX yenoBusx. Ilpuuwnoit sBiseTcs nomnpeccoBka BB mon meii-
cTBHEM ynapa (3TOT pe3yibTaT MEePEKJIMKAETCS ¢ MAHHBIMU IO NeTOHAIUOHHON
cnocobrocTu 3Ttux BB). OnHuM u3 BaXHBIX PE3ylIbTATOB ABUIOCH OOHADYKE-
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HUEe B HEB30PBABIIEMCST 00pa3slle TEMHBIX MsITeH — o4aroB peakimu. Ceiiuac
OOLIIeNIPU3HAHO, UTO XUMHUUecKas PeakIns IPU yIapHO-BOIHOBOM HAI'DYXKeHUN
BO30Oy2KIaeTcst B OTHEeNbHBIX ouarax. llozguee Boymer BBenm mis HuUX TepMuH
«ropstare TOYKU®>, KOTOPBIA cefiuac MCIOIIB3YEeTCs BO BCEM MUDE.

Ilpyras paboTa — mpuMep BBICOKOI'O MacTepCTBa belseBa-sKcrepuMeHTa-
topa. OH BBOOWI INIATMHOBYIO TOHKYIO HPOBOJIOUKY (0Kkoso 2 MkM) B BB mia
CO3IAHUS MUKDPOCKOIMYECKIX OYaroB Pa3orpeBa. DBEIIO yCTAHOBIEHO, UTO IS
BOBHUKHOBEHUS U Pa3BUTUs OeTOHaunu B Takux BB, kax xmopucThiil a30T, mpu
nasnernn 100 aTM HeOGXOMUMBI ICTOYHUKY dHepruu Beero B 106 xam ¢ Bpemenenm
neficTeua He MeHee 1074 c.

B roner Benukoit OredecTBeHHON BOWHBI, KOTIA OIILYIIAJICS OCTPHIN medu-
uuT B nomnHoueHHBIX BB, Bemnser mposen o6cTosTeNbHBIE MCCIENOBAHUS IETO-
HAIIMOHHON CIIOCOOHOCTH aMMUAYHO-CEJINTPEHHBIX, TaK HAa3BIBAEMBIX Cyppora-
TrupoBaHHEIX BB, B wacTHOCTH HA CMeCsSX aMMUAYHOW CEIUTPHL C TPOTUIIOM
(IPOTOTHUII AMMOHUTA), U HHEPTHBIM, HEB3PBIBYATHIM TOPIOUNM — TOphoM (mpo-
TOTUN AUHAMOHA). DTHU PabOTHI UMeIN GOJIBIIOE HAYYHOE U IPAKTUIECKOE 3Ha-
geHne. B mporecce 3TUX UCCIENOBAHUN OBLIN IOy YEHBI IPUHIININAIBEHO HOBBIE
pe3yIbTaTHI: IOKa3aHO, ITO C POCTOM IIJIOTHOCTH 3apsaia KPUTUIECKUN TuaMeTp
NETOHAIINY CMeCell AMMUATHON CeJTMTPLL ¢ TOPIOYNM BO3PACTAET (B OTIIMYUE OT
UHOUBULYAJbHBIX MOIIHBIX BB); BBENEHO MOHATHE «HOPMAJIBHOE MHUIMUAPOBA-
HI€ NETOHAINIS; BBISIBIIEHBI OCOOEHHOCTU WM3MEHEHUs TapaMEeTPOB IIeTOHAIINN
B 3aBUCUMOCTHU OT HUCIEPCHOCTH U COOTHOIIEHWS KOMIIOHEHTOB, IIPOYHOCTU U
Macchl 06010uku. Bmepeobie OblIa yCTaHOBIEHA BO3MOXKHOCTD YCTOWYUBON IOJI-
HOIIEHHOU MEeTOHAIIUM B UNCTON aMMHAYHON celuTpe 0e3 Kakux-inbo moOaBOK.
Ilokazano, 4To amMMmagHas CeIUTpa, MO CYIIECTBY, MAJIO UeM OTIIMIAETCS OT
npyrux BB, omnako mMeeT GOJBIION KPUTHYECKWH OUaMeTp NeTOHauuum. be-
JIsIEB TPABUIIBHO OOBSICHUIT SIBIIEHIE KAHAJIBLHOIO 3ddeKTa, MIPUBOMISIIIErO K OIac-
HOMY OTKa3y B3PhIBa MPOMBIIIIIEHHBIX aMMUIaIHO-ceauTpenubrx BB, Tem, uro BB
VIJIOTHSIETCS TION NeNCTBUEM IPOLYKTOB, OOTOHSIONINX IEeTOHAIIMOHHBIN (PPOHT
7 IPOHUKAIOUINX B 3a30D MEXIY 3apsOOM M CTEHKOU IIIypa, CIeNCTBUEM Uero
SIBIISIETCSI YBEJIMYEHNE KPUTUUIECKOTO OuaMeTpa U OOpBIB meToHanuu. Harmm
IINPOKOE TIPUMEHEHNE €ro PEKOMEHIAINU O IeJeCOOOPa3HOCTH MCIOIb30BAHUS
Ha B3PBIBHBIX paboTax cMecell aMMHUAYHON CEIUTPHI C XKUOKUMU TOPIOUAMU 1
cMecelt agoMuHUS ¢ Bomont. Taxum o6pa3oM, ObIIN 3aJI0XKEHBI HAYYHBIE OCHOBBI
[T IIIPOKOT'O IICIIOJIB30BAHUS aMMUATHO-ceIuTpeHHbx BB B HapomHOoM X0351-
CTBe.

A. ®. Bensesn copmectro ¢ P. X. KypGauramusoit u3Mepusl CKOpOCTb IeTOHA~
U IBIMHOTO TI0OPOXa, KOTOpas OKazauach pasHoit 1300 M/c BMeCTO OBITOBABIIETO
¢ nonaun Kacra sHauenus 400 M/c, 9T0, KaK HOKA3aIU HOCIEAYIOLINE HCCIIEN0-
BaHU, COOTBETCTBYET PEXUMY KOHBEKTUBHOI'O TODEHUS.

CoBmectro ¢ A.B. HamGaunsuom A.d. BenseB nauan uccienoBaHus neTo-
Harmu 6e3ra3oBbIX (TOYHEE, MAJOra30BLIX) CUCTEM HA MPUMEpE, B YaCTHOCTH,
xsopaTa Kayumsa u amfoMuHusI. OTMEYaioch, 9TO XOTs HAYAJIBHBIE U KOHEUHBIE
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KOMIIOHEHTHI SIBJISIOTCS TBEPOBIMH, HO IIPOMEXKYTOUYHbIE IPOLYKTHI B3PBIBA Ha-
XomsATcs B raszoobpassoM cocrosuun. Celiuac 5Tu pabGOTHI, MOCBSAIIEHHLIE TaK
Ha3bIBaeMOl TBepHO(a3HON MeTOHAINU, SIBIISIOTCSI IPeaIMeTOM psOa HCCIenoBa-
HUU.

B mayuyHBIX Tpymax, MOCBSIIIEHHBIX pabOTe B3PBIBA, DeEJIseBBLIM OETAIHLHO
MIPOAHATN3UPOBAHBI METOMBI Omlpenesienus paborocnocobroctu BB. M nana wer-
Kasl CcXeMa peajibHOro GasiaHca sHepruu npu B3pbiBe. CeromHs MeTon CPaBHEHUS
paboTOCIOCOOHOCTH IIPYU IIOMOIIN SKBUBAJIEHTHBIX 3aPSI0OB U3BECTEH KaK MeTOI
Bensena.

A.®. Benses omHUM U3 MEPBBIX HAYAI PAGOTHI TI0 U3YYEHUIO MIEPEXONa ro-
PEHUSI MOPUCTHIX CUCTEM BO B3PBIB U IE€TOHAINIO, YOEMUTEIBLHO IOKa3aB, UTO
NIPUINHON TAaKOI'0 IIEPEXOna SIBIIIeTCS HapyllleHne PaBHOBECHUS MEXIY IPUTOKOM
rasa m €ro OTTOKOM Ipu ropeHun. B ciydae TBepabix mopucThix BB ykaszanmoe
HapyIlleHre BO3HUKaeT B pe3ylIbTaTe GUIbTpanuy ra3o00pa3HblX IPOLYKTOB Io-
PEHUsI, TPOHMKHOBEHIS IIJIAMEHU B IIOPHL 3apsa U BOBHUKHOBEHUS PEXKUMa KOH-
BeKTUBHOrO ropenus. VccmenoBaHus naHHON IPOOGIIEMBI ITOCTIE €T0 CMEPTU OBLITI
ycnerrso pa3suThl A. A. CymumossiM coBMmecTHO ¢ A. . KoporkoseiM. TTomyuen-
HBIE PE3YIIBTATHI IPENCTABIeHBl B MoHOrpaduu [5]. B sToit MorOrpadun Bnepesie
B MHUPOBOU IPAKTHUKE M3JIOXKEHBI B CUCTEMATU3UPOBAHHOM BHIe (GU3UIECKIE BO3-
3pEHUs Ha MEePEXOl FOPEHUsS KOHIEHCUPOBAHHBIX (TBEPABIX U XKUIKWUX) BEIIECTB
BO B3DBHIB U OeTOHAINIO. Pa3men, Kacalolmuiicsl yCTONIMBOCTU TOPEHUS KIIKIX
BB, mamucan C.B. Uyiiko u B. K. Bo6omesbimM. ABTOpBI MOHOrpaduu MTPOMLyK-
THUBHO HCIIOJIB30BAJIM HAYUHBIM IIONXOIN, KOTODPBIN ONMMPAETCs Ha BBIOEJICHUE U
pa3nebHOE U3yUeHNe OCHOBHBIX IIPOMEXKYTOUHBIX CTaOWIl Iepexolna TOPeHHs B
IeTOHANUIO (KOHBEKTUBHOIO FOPEHUS U HU3KOCKOPOCTHOTO PEKUMA, [ETOHAIINN )
U OIpeneseHne KDUTUIECKUX YCIOBUN, IPU KOTOPBIX IPOUCXOOUT CMEHa, CTa U,
OTOT MOAXOMN MO3BOJINIJI HOJIYYUTH MOJHYK KAPTUHY PAa3BUTHUS B3PBIBA OT IO-
CIJIOMHOI0 KOHIYKTHUBHOTO TOPEHUS 0 NeTOHAIIMY U IIPOBECTH HEeTalIbHOE H3yte-
HUE TIEPEXONHBIX CTAAUN B Hambosee MPOCTHIX (CTAOMIM3NPOBAHHBIX) YCIOBHAX.
Brinn meranpHO u3yvueHB! TUINYHBIE IPENCTABUTEIN OCHOBHBIX KIIACCOB DHEPIe-
TUYECKIX MaTepuajoB: OpU3aHTHBIE TBepIble un xunkue BB, mopoxa, B3pbIB-
YaThble CMECH W TBepHble PpAaKeTHBIE TOIIMBA. DB pasmese, MOCBSIIIEHHOM IIe-
pexomy TOpeH’s BO B3PLIB B TBEPABLIX IIOPUCTBEIX BEIIECTBAX, PACCMOTPEHO
BJINSIHEE, KOTOPOe OKAa3BbIBAIOT Ha XaPaKTEPUCTUKU IIPOMEXKYTOUHBIX CTAOWH U
Ilepexona FOPeHns B IeTOHAIINIO B IIeJIOM KaK CBOHCTBA YHEPTeTHIECKOIO MaTePH-
asa (pa3sMepsl Op, YacTUll U NeGEeKTOB MaTepualla, HadalbHasl IOPUCTOCTD U Ta-
30MPOHUIIAEMOCTD, (PU3UKO-MEXaHUIECKUE CBONCTBA, PEAKIIMOHHASL CIIOCOOHOCTS ),
TaK U BHEIIHUE yCJIOBUs (IIPOYHOCTD U APYTHUE CBOUCTBA OGOIIOUKY, yCIOBUS Ta-
300TBOIA, MOITHOCTh MHUIMHUPYIOIIEr0 BO3OEHCTBUS, TeOMeTPUUECKIE Pa3MepPhl
sapsana). ITokasaHbl BO3MOXKHOCTH CTAOWIN3AINEA 3TUX MIPOLIECCOB B NUATIA30HE
cxopocTeit pacpoctpanenus ot 1 mo 3000 m/c. Wsnoxkennse B MorOrpadmn pe-
3yJIBTATHl CIOCOOCTBOBAIIN PEIIEHUIO PIa MPAKTUYECKUX 3a71ad, CBI3aHHBIX C
TIOBBIIIIEHNEM B3PBIBOOE30IACHOCTH IIPU IIPOM3BOICTBE U OOPAILIEHNN C B3PBbIBYA-
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THIMI MaTepuajgaMu. Kpome TOTO, OHI 3aJ10XKUIT OCHOBY OJIsl ITOJIE3HOTO IIeJIeHa~
IIPaBJIEHHOIO UCIIOJIb30BAHNS CTAOMIN3NPOBAHHBIX PEXKIMOB KOHBEKTUBHOTO I'O-
pPeHUs U HU3KOCKOPOCTHON METOHAINK B PA3INIHBIX TEXHUUECKUX YCTPOHCTBAX.
Mouorpagust mepeBeneHa Ha AHTIIMIACKUN S3bIK U IOy YA IIIMPOKYI U3BECT-
HOCTb.

Cettuac (pyHIaAMEHTAIBHOE HCCIIENOBAHNE MEXAHU3MOB U 3aKOHOMEDPHOCTEN
KOHBEKTUBHOTO T'OPEHIS, HU3KOCKOPDOCTHOW METOHAIMM U IIE€PEXOna TOPEHHS B
IETOHAIINIO B IOPHUCTBIX SHEPIeTUUECKNX MaTeprajaXx — OCHOBHOE HAaydIHOE
HAIpaBiieHne paboT 1abopaTopuu B3PBIBHBIX IIPOIECCOB B KOHIEHCUPOBAHHBIX
cpenax (nmaGoparopus 13-16 UX® PAH). o 2008 r. 1a60paToOpHUO yCIIEIIHO
Bosrmass yueHuk A. . Bensesa — mpodeccop A. A. Cymumos, a 3aTem —
kauma. ¢us.-mar. Hayk b.C. Epmonaes. Ilocie Bensera mamnoe HamnpasiieHue B
9KCIIEPIMEHTAJIGHOM I T€OPETUIECKOM ILIaHE INIONOTBOPHO U IEJIEHAIIPABIIEHHO
pasBuBas ero yuenuku u nociemosaTenu: A.A. Cymumos, B.C. Epmomnaes,
A. A. Bopucos, A. . Koporkos, M. K. Cyxosu, B. A. Xacaunos, B. E. Xpamos-
ckuit, B. A. ®oreenkos, B. ®. Maptoiaiok, A.A. Benses, B.®. JlyGosurkuii,
A.B. Pomanskos, B. I1. Koponés u np. Yuciennoe MomeupoBaHue MePexXoqHbIX
B3PBLIBHBIX IIPOIECCOB MPOBOAMIOCH 10 pykoBomcTBoM b.C. Epmonaesa. B pe-
3yabTaTe 5TON paboThl 3a mepuon ¢ 1973 mo 2012 rr. (T.e. co BpeMeHN BBIXOIA
MOHOTpaduu) Oy 6IIMKOBAHO CBBILIE 70 CTATEl B LINPOKO U3BECTHBIX OTEYECTBEH-
HBIX U 3apyOEXHBIX U3MAHUIX. DTHU IIyOIUKAIUN, B KOTOPBIX B 0000IIIEHHOM BUIE
PACCMOTPEHBI COBPEMEHHBIE IPEICTABIIEHUS O B3PBIBHBIX IIPOIECCAX B TOPUCTHIX
BEIIIeCTBAaX, BKJIIOUEHBI B COOPHUK «B3pBIBHBIE NPOIECCHI B IIOPUCTHIX SHEPIe-
TUYIECKUX MAaTepPUAIax®», C KOTOPBIM MOXXHO O3HAKOMWUTLCS Ha MHTEPHET-CAliTe
Otnena ropenust n B3peiBa XD PAH (www.combex.ru/lab1316). C6oprux
comepxuT 7 pasnesnos: (1) mepexom ropeHus B NETOHAILMIO, PA3BUTHUE B3DBIBA,
B3DPBIBOOE30MACHOCTD; (2) KOHBEKTUBHOE ropeHue mopoxoB u BB, B Tom uwmc-
7l KOHBEKTUBHOE TODEHVE B 3apslax C HU3KOU MOPUCTOCTHIO; (3) KOHBEKTUB-
HOe TOpeHme — MePCHeKTUBHBIN pabouuil mporece Ajsi CTBOJIBHBIX U COIJIOBBIX
YCTPOICTB; BBICOKOIUIOTHBIE 3aPSIbl KOHBEKTUBHOTO TOpeHus; (4) KOHBEKTUB-
HOE TOPEHNE CMECEBBIX KOMIIO3UIUIT, CONEPIKAIINX OKUCIUTEND (IIEePXIIopaT Win
HUTPAT aMMOHUsI) U TOpIovee pasHbIX TUnos; (5) HenmeanbHas (B TOM UHCIIE HUI3-
KOCKODOCTHAs) IeTOHAIms TBepabix BB u cmeceir; (6) BA3KOMIACTUYIECKUT Me-
XaHU3M yIapPHO-BOJIHOBOTO MHUIIMIPOBAHNUS OETOHAINN KOHIEHCUPOBAaHHLIX BB;
(7) yupaBieHune HeMIEATbHBIMI B3PHIBHBIMU IIPOIIECCAMA B BBICOKOIIIIOTHBIX BBI-
COKODHEPTeTUUECKIX CMECEBBIX COCTaBaX.

Tocne koruunnr A. @. Bensgesa naGoparoputo Bo3raasisu 10 1977 r. mpo-
deccoper O.U. Jletimyuckuit u A. A. Bopucos, KOTOpble OYEHH MHOTO CHEIIAIIN
IUJTsl TAJILHENINET0 PA3BUTHUS CIOXKUBIIIIXCS HAY IHBIX HAIIPABIICHIIH.

B nmacrosiee Bpems B 3-m xopiyce MXP PAH ycnemuo paboraror mse ja-
OopaTopum: ykaszaHHas BbIe jgaboparopus 13-16 m mabopaTopusi TOpeHUs Te-
TEPOrE€HHBIX KOHIECHCUPOBAHHBIX cucTeM (13-15), KOTOPYIO BO3IIIABIAET yUEHUK
A. ®. Bensesa mpodeccop HO. B. ®posos.
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Anexcannp PemopoBrud He yCIen HANMMCATH KHUTY, OOOCIIAOILYI0 Pe3yilb-
TaTBI €T0 UCCIIENOBAHNA. YK€ TOCIe ero CMepTu KHura [3] GbUia MOOrOTOBIIEHA
K meuaTu ero yuenukamu — A. A. CymumoseiM, FO.B. ®@pomoseim u C. A. Isi-
rasoBbIM 1 Buinuta B cer (mon penaknueit H. H. Cemenosa u M. A. Canosckoro)
B 1968 r. B meit cobpannt Haubosee Baxkubie paboTel A. ®. Bensgesa, crpynmupo-
BaHHBIE [0 IPUHINITY €INHCTBA TeMaTuku. KHura He TOIBKO OTpaxKaeT OCHOB-
HBIEe BO33PEHNUS 10 MHOT'UM BOIIPOCAM I'OPEHUS U B3PBIBA, HO U HaeT BO3MOXKHOCTH
IPOCIIENUTD MCTOPUIO UX PA3BUTHUSA. B KHUTe IECTh NPENCTaBUTEILHBIX IJIaB.
I'nasa 1 mocesieHa TOPEHNIO KOHIECHCUPOBAHHBIX cucTeM (GPU3AHTHBIX, MHUII-
upyiomux BB, reTeporeHHbIX CMECEBBIX M TEPMUTHBIX COCTABOB); B HEH aHAIIN-
3UPYETCs TEMIIEPATYPHBIN KO3(hdUINEHT CKOPOCTH ropeHus. B ri. 2 paccMoT-
PEHO BO30yXKIeHUe B3PBIBA U NEeTOHAIINM C ONNCAHWEM YCJIOBHH CTAIIMOHAPHOTO
pexXuMa TOpeHusl, BIUIHIS GU3nIecKnX (PaxTOPOB Ha HAPYIIIEHNE IIOCIIONHOTO T'o-
PEHUs IOPUCTHIX CUCTEM, PA3BUTUS TOPEHUS B eAUHUIHOM IOpe (Tpermue), Bo3-
OyKIIleHUsI B3PBIBA U METOHAIINY IIPU MEXAHUYECKUX U TEIIOBLIX BO3OEHCTBUIX.
B ri1. 3 m3nararoTcs pe3yabTaThl, KACAIOLINECs epeqadn JeTOHAIUNA OT OTHOTO
3apsana K OIpyroMy, BKJIIOYas IIpUMeHEeHHe 3aKOHa IIONoOHs IIpU B3PBIBAX U Ile-
pemauy meToHAIMU MEXOy 3apsnavu maunuupyiommnx BB. I'masa 4 mocssiiena
IEeTOHAIIMY KOHIEHCUPOBAHHBIX cucTeM. OHa BKITIOYAET UCCIIEIOBAHUS 110 BIIMSI-
HUIO pu3ndeckux GPaxTOPOB HA YCTOMYMBOCTL NETOHAIINN aMMIAYHO-CETUTPEH-
ubix BB (kpuTuyeckuit auaMeTp neToHAIUY, IPEIeIbHAs INIOTHOCTD U CBA3b €€ ¢
ouaMeTPOM 3apsifia, BIUSHUE IPOYHON WJIN MAaCCUBHON 000JIOYKY, yCTONYNBOCTD
METOHAIINA YMUCTON aMMUATHON CelUTpHI). Kpome TOro, B Hell NMpencTaBIEHBI
IaHHBIE [I0 TeTOHAIINY CMECell Ha OCHOBe IepxJyopaTa amMmMoHus. B ri. 5 pacemor-
PEHBI BOIIPOCH], CBI3aHHBIE ¢ pabOTON B3pbIBa: mpupona GyracHoro n Opu3aHT-
HOTO IEeMCTBUS B3PBIBA, pAcUeT 3apsIOB IIPU B3pPEIBE Ha BHIOpOC, MeTon bemsena
Ha OCHOBE CPaBHEHUs PAOOTOCIOCOOHOCTH IIPU ITOMOIIN SKBABAJIEHTHBIX 3aPSIIIOB
u np. ['maBa 6 mocBsieHa B3anMOIECTBHUIO YIAPHLIX BOJIH. B 9T0# KHUTrE IIpen-
cTaBjieH HauboJIee MOJTHBIN CIIUCOK OCHOBHBIX myOsukanuii A. @. Besnsesa 3a Bechb
IIepuor, €ro HayJIHOU NesTeIbHOCTH.

Heob6xomumo oco6o ckazats 06 A. . Bensese, kKak 0 IpeKpacHOM, UCKYCHOM
skcrepumenTaTrope. OH He MPU3HABAI METON «HAYYHOrO THIKa». KcCiam MHO-
THe UCCIeNOBATEeNIN CTaBAT DKCIEPUMEHT, YTOOBI UTO-TO HAWTH, TO OH CTaBUII
9KCIIEPUMEHT, YTOOBI IOATBEPAUTD UJIN OIPOBEPTHY Th COOCTBEHHBIE nnen. Bemo-
vunaer M. A. Canosckuit: «Ham, umeBImM Bo3MOXHOCTE padoTaTrs ¢ A. ®. Be-
JISIEBBIM, OBLIIA XOPOIIIO W3BECTHA €r0 “yHOauwInBOCTL” B SKCIEPUMEHTE — IMOYTH
BCETa OIBIT, UM 3aJIyMAHHBIN, TaBAJI Y€TKUI OTBET HA [TOCTABJICHHBLIN BOIIPOC.
3HaAIN MBI ¥ IPUYUHY STOM yIAUIMBOCTH, 3AKJIIOUABIIYIOCS B MOCTOSHHON CO-
CPEMOTOUYEHHOCTH €T0 MBIC/IEH Ha IpeaMeTe uccienoBanus. ['me 661 OH HU ObUT: B
nabopaTopuu, IoMa, Ha IPOryiKe, — OH IPOHOJIKajl 0OOMyMBIBaTh CBOIO paboTy
U IIOCTAHOBKY 9KCIIEDHIMEHTA MJIs IOJIyUeHHUs PeLIaloIIero pe3yIbTaTas.

Bes mayunas nestensaocts A. @. Bensena Guta HepaspbisHO cBsazana ¢ UXD
AH CCCP, B koTopoMm oH pabotai ¢ 1931 r. u 1m0 CBOeil CKOPOIIOCTUKHON KOH-
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yuubl B 1967 1. Y A. ®. Bensgesa 6b11a TOIBKO OMHA MIMTEIbHAS KOMAHINPOBKA,
CBSI3aHHAS C €T0 yuacTHeM B aTOMHOM mpoekTe. B Apsamace-16 (r. Capos) on
pykoBOmmiI co3maHHbIM UM OTHEIOM B3PBIBUATHIX COCTABOB IS SIIEPHBIX 6O-
ernpunacoB. W3-3a Tsxkeneirero nHbapkTa BesiseB ObLI BBIHYXIEH yeXaThb B
MocxkBy, rne oH BHOBB 3aHUMaeTcs roperueM BB u mopoxos.

Xouercst cka3aThb 0 TpeTbeM Kopuyce UX®P. Ero cTpouTenbcTBO HAYAIOCH
mocite BoiHel mon pykosoncTsoM FO. Bb. Xapurona u A. ®. Benstea, a mocie 0Tb-
esna XapuTona B Apszamac-16 cTpoiiky Bo3riasuil bessieB, KOTOPLI TpopaboTail
B HeM HaumHas ¢ 1948 r. YHEUKaAIBHOCTH 3-TO KOPIIyCa COCTOSJIa B TOM, UTO B
meMm Haxommiack nepsast B CCCP B3peiBHas kaMepa, KOTOpast ObI7Ia paccunTaHa
HA TOAPBIB 5 KI' TPOTUIIA, & CAMO 3[IaHue ObIJIO CIPOEKTUPOBAHO B MACTEPCKON
akanemuka apxuTekTypsl A. B. Illycesa. Ilo Toro xkak GbLIN MOCTPOEHBI B3PHIB-
HBIe KaMephl B npyrux koprycax MX®d, Bce B3pLIBHBIE 9KCIEPUMEHTHI TPOBOIH-
auck B 3-M kopmyce. VIMeHHO 3mech mon pykoBomcTBoM berseBa u CamoBckoro
IPYXKHO paboTaI MHOTE U3BECTHBIE CIEIUAINCTHI B 0071acT GU3NKU TOPEHUS
u B3poiBa: AnuH, [Toxun, Anymkun, Koporkos, Pabunun, Ponuonos, Crecux,
Powmarmo, Tamm, Kyp6aunranuua, Ipemun, Mapromgus u apyrue, B TOM HHCIIE
6osbIrioe KomumdecTBO cTyaeuToB MUDU u MOTU.

Mue mocuacTiauBmWIOCH paboraTh mom pykosomcTBoMm A.d. Bemnsesa maun-
Hasg ¢ 1958 r. Peambuo y mero pa6orano 6 uwemosek: c.H.c. A.U. Koporkos,
Mostonont M.H.c. B. B. Anymkun (ceifuac akameMuk, HayJHBI pyKoBonuTens Vu-
cruryTa auHamuku reochep PAH), onbitaas maGopantka B.U. Besnosa, c.H.c.
P.X. Kyp6auranusa ¢ maGopaHTKON (KOTOPbIE TIOCTOSHHO MEHSUIUCH), CTapeli-
it coTpynHuk nHCTUTyTa (¢ 1944 1.) Mexanuk B. V. IlleBKOB 1 0ueHBb TOIKO-
BB, NOGPOCOBECTHBIN PANMOMEXAHUK C «30JI0ThIMEU pykamums WM. A. 3aneptos.
Kpome Toro, B xopmyce paborana um TOIBKO POPMAIBHO UUCIUIACH B Jabopa-
Topuu bBemnseBa rpynna u3 4 denosek, Bosrnasisemas U. . Tamm, pykoBoncTBO
koTopoit ocyiecTsisit M. A. Camosckuit. B 1959 r. mosBuinck MoJonbie Hayu-
HBIE COTPYIHUKN, TOIBKO uT0 oKoHunBInmne MUDH (mamy rpymmy) C. ®. Masues
u FO. A. Kounpamkos. B Tom xe romy mauasn ucciemosanus c.H.c. H. H. Bax-
MaH, CTABIINN U3BECTHBIM CIIEIUAIINCTOM II0 TOPEHUIO CMECEBBIX COCTABOB, MO-
nmenupytorux CTPT. B 1960 r. B ma6opaTopun paboranu Beimyckaukn MUDPU
C. A. Hwranos, II. IT. ITonukapmos u A. A. Cynumos. B crenyroriem romy mosiBu-
nuck FO. . ®posos u M. K. Cykosn. B Teuenue meckonbkux jier jrabopaTopus
IIOIIOTHSIACH HOBBLIMU COTPYIOHUKAMU, KOTOPBbIE 3aHUMAJIN BAKAHCUU, BBIIEIIS-
eMBbIe TIOf] PA3BUTHE PabOT MO TBEPALIM PAKETHBIM TOIIMBAM. 1akK MOSBUIINCH
B.C. Epmonaes, A.B. O6menun, B. A. Xacaunos, F0. Kuuun, B. Hukudopos,
B. A. ®oreenkos, B. . Mapromiok, B. ®. ly6osurxuit, 1. H. Jlo6anos u mp.
B stor nepuon A.®. Benses B cBoell paboTe OMUPAJICS Ha CTAPIIMX HAyYHBIX
corpynuukoB A. M. Koporkosa u H. H. Baxmana, koropbie Ol PyKOBOIUTE-
JISIMU TPYIII, COCTOSIINX U3 MOJIONBIX COTPYIHUKOB.

K momoneiv Hayunsim corpynaukaMm A. . Benses orHOCUIICSA, Kak K pas-
HBIM, IIPABWIHHO U CBOEBPEMEHHO CTABUJI HOBBIE aKTYaJIbHBIE 3a1a9M, U €0 JIF0-
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OMMBIM BBIpakKeHUeM, KOT[a pedb IIa O MaJIOMCCieNOBaHHOU IpobiieMe, OBIIO
«KOHBb He BaJIsijICsi». Takyio mpobieMy, B YJaCTHOCTH, OH IIOCTABIII IIEPENO MHOM
B TIEPUOI BBITIOJHEHNS TUIIJIOMHON pacoThl. HeoGxommMo OBIIO MCCIemoBaTh MMO-
cII0liHOE, HOpMaJIbHOE ropenue psna BB (Toma, Tpormia) m mopoxoB (IBIMHOTO
[OPOXa, MONEIIBHBIX CMECEBLIX TIOPOXOB) MIPK BHICOKMX nasieHusx (mo 2000 aTtm),
a TakXe HAYaTb UCCIICHOBAHUS 3aKOHOMEPHOCTEN IePexXoa IOCIONHOTO TOPEHNS
B KOHBEKTUBHOE.

Hyx#o cka3aTs, 9T0 BTOpast 4acTh STUX HCCIIENOBAHUI OIPENeniia, 10 Cy-
IeCTBY, Mou OyIyllre HayJIHbIE WHTEPECHl Ha HOJITHE TOObI: U3yUeHUe Iepe-
XOIla TOPEHNUs MOPUCTBIX CUCTEM BO B3PBIB U HETOHAINIO. DOJIBbIIIOE BHUMAaHUE
A. ®. Benses ymensyi TeXHUKE SKCIEPUMEHTa. B 4aCcTHOCTH, B TIPOIECCE BHITOJ-
HEeHUs MOel OUINIOMHON paboThI HYXKHO OBIIO pa3paboTaTh HATUYUK HaBJIEHUS
C BO3MOXKHOCTBIO HEIIPEPLIBHON PErUCTPAINN JUAIDAMMEI TaBJIeHUe BPeMs IIpU
TOPEHUN U B3PBIBE B OUYEHb INIMPOKOM nmanal3oHe nasieHuir or 1 no 10000 aTm.
Hatauk ¢ gvacroroi 100 k['11 u uHEHHON XapaK TEPUCTUKON ObLT pa3paboTaH (Co-
BMecTHO ¢ A. V. KOPOTKOBBIM — U3BECTHBIM CIIEHUAIMCTOM B OOIACTHU B3DPBIBA)
u usrorosien B mMacrepckux MXP AH CCCP B TeueHume KOPOTKOIO BpeMeHU
(1 rom). DToMy cnocobeTBOBAI GOTATHIN ONBIT, KOTOPHIT uMes Anekcannp Wsa-
HOBUY IIPH pa3pabOoTKe Ibe30KBaPIEBLIX NATUNKOB HABIIEHUS IJIs PETUCTPAIIAN
mapaMeTpOB BO3OYIIHBIX YIAPHBIX BOJIH. Bckope Taxumm maTymkaMmum OBLII
OCHAIIIEHBI BCE YCTAHOBKH j1abopaTopun, BKJO4Yas O0OMOBI IIOCTOSHHOTO OaBJie-
HUsI, MaHOMEeTpHYecKne G0MOBI M T.I. OTU MATYUKWN BBIAEPXKAINA HUCIBITAHUE
BpeMeHeM, YCIEITHO paboTaill U TMOSBUINCH PaHbIIe 3apyOekKHBIX aHAJIOIOB,
yCTymass UM TOJIBKO B TeoMeTpudueckux pasmepax. K mety 1959 r. ocmoBHas
YaCcTb MOEH MUIIJIOMHOM paboTHI OBbla BBHINOIHEHA, U MHE, CTYOEHTY 5 Kypca,
OBLIO TOBEPEHO HAa OBA JIETHUX MECSIIA BBIEXaTh B KauecTBe JJa0OpaHTa B KOMAaH-
nupoBky mon CeMUIAIATWHCK HA CIENIOJIUTOH, TIe TPOBOAWINCH UCIBITAHUS
HaIllero aToMHoro opyxus. B rpymme A.U. KopoTkoBa s momoras mpoBOOUTH
06paboTKy pe3yIbTaTOB, MOIydYeHHBIX IIpu B3pbiBe 300-TOHHOTO 3apsma oObIY-
Horo BB (amMMmonunTa). 3mECH 51 BIEPBBIE YBUIET «KUBYIO» BO3MYIIHYIO YAAPHYIO
BOJIHY, PACIPOCTPAHSIOIIYIOCS IO mopoctiet TpaBoi crenu. Ilocie Bo3Bparie-
HUSI B MOCKBY 51 IPOIOJIKUIT MCCJIEIOBAHNS 110 OCHOBHOW TeMAaTHKE ITUIIJIOMHOMN
paboThl, KOTOPYIO yenermHo 3amuTuit B 1960 1. (ee penensentom 611 A. T'. Mep-
JKAHOB).

Henbsss me ckasars 06 ormomenuu A.®P. Bemsea x cBouM yumTessm
H.H. CemenoBy u FO.B. XapuTony, KOTOpPbIX OH GOrOTBOPMII U KOTOPBIM OBLI
06eCKOHEYHO TIpu3HaTeeH. beseB oueHb TIIATEIBHO TOTOBUIICS KO BCEM CBOUM
BBICTYIJIEHUSIM 1 O4eHb BostHOBasIcs. Ho korma on mokmaneiBan H. H. CemenoBy
uinu FO.B. Xapurony o cBoux pesynbTaTax, 5TO BOJIHEHNE MOCTUTAJ0 IIPENesa.
Bes ero Hayunas mesTenbHOCTH ObLIa HEPA3PBIBHO CBsI3aHA C XAPUTOHOM, IO
PYKOBOICTBOM KOTOPOI'O OH IIPOBOMMJI MCCIIENOBAHMS, HAUNHAS C CAMBIX IIEPBBLIX
paboT mo mepemave NETOHAIMK B BaKyyMe MEXKIY YaCTHUIIAMU a3UOa CBUHIA U
3aKaH4YUBas MOCIEMHUMEU cBomMu paGoramu, korma Asexcannp demoposuu mo
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®o1To 10 Monorpaduu A.dD. Bemnsena

samanuio FOmus BopucoBuya nrccmenoBas ropeHne CrennaibHbIX COCTaBOB, IPE-
cTaBISIIOIIMX WHTepec mitss Apsamaca-16.

Kaxk cremyer u3z npencrasnennbix pororpaduii, A. . Besnses obiiasics u pa-
60TaJI CO MHOTMMU BeOyIIUME YUeHBIMU B 00nacTu (GU3UKNA TOPEHUS U B3PHIBA.
B ux uucne: d.B5. 3enpnosuu, M. A. Camosckuit, K. K. Aunpees, M. E. Cepe6-
psakos, A. A. Mlunmosckuit, Y. B. Tumyunn, a takxke I1. ®. Moxun, O.U. Jleii-
nyuckuii, @. U. ly6osurxkuit, A. 9. Anun, B. K. Bo6ones u muorue npyrue.

Anexcannp Penoposud BenseB 6b11 He TOIBKO KPYIHBIM YUEHBIM, HO Cep-
IEIHBIM, MOOPOXKEIATEILHBIM I CKPOMHBIM YeJIOBEKOM. BMecTe ¢ TeM, OH IIpo-
SIBIISITT HEIIPUMUPUMOCTD BCSIKWI pa3, KOTIa BCTPEYAIICS C JIETKOMBICJIEHHBIM 1
0CODEHHO, HemOOPOCOBECTHBIM OTHOIIeHeM K Hayke. Ilo HaType Msarkwit m oT-
3pIBUNBEIA, BerseB He Tepren nensdyecTBa B Hayke. Ha mepBbIf B3IIIAL OH IIPOU3-
BOOWJI BIEYATJIEHIE 3aMKHYTOIO U MaJIOOOIIINTENIHHOro YernoBeka. Ho 5To 65110
YICTO BHEIIIHEE BICUYATJICHUE: ero OOraThlil BHYTPEHHUN MUD MPENCTABATI B CO-
BEPIIIEHHO NHOM CBeTe, KOTIa OH YMTAJI JIEKITUIO WJIN BEICTYIIAJ C HAYYHBIM JTOKJIa-
IIOM Ha CeMUHAape [0 WHTEPeCHON Ay Hero npobneme. Torma oH BIOXHOBIISLICH,
3aropasics («CBeTUICS» U3HYTPH) U HaXKe yubibaics. Beicrymienus Bernsesa Bee-
roa npenctaBisau naTepec. COXPAHUINCH OUY€HDb TEIlIble BOCIIOMUHAHUS O HEM
MHOTTX U3 T€X, KTO ¢ HUM PaboTail. DTU BOCIIOMUHAHUS BKITFOUEHBI B IPEIIPUHT
«IIpodeccop A. . Bensier u ero Bkiam B Teoputo ropenust BB u mopoxos», u3-
nmauubeli B Ueproronoske B 1978 r. He myb6rnukoBapimecs: panee BOCIOMUHAHIS
9. B. 3empnoBuya npencrasieHbl Ha c. 365.

Bensesa ornmuana BeIcokas 3aBunHas paboTocnocodHocTs. Tak, 3a mepuon
1959 1966 rr. um Gbuto Hanucaso 20 craTell (HomaBIsIOIIEe GOIBIIMHCTBO CTa~
Tel OH MUCAJI JIMIHO [0 MaTepuasiaM corpyauukos). Cosmectnas ¢ K. K. Aunpe-
eBbIM MoOHOTpadms [1] cTama HACTONBHON KHUTOW I MHOTHUX CIENUAIINCTOB B
o6macT GU3UKN B3PBIBA, TAK ke KakK U yIOMUHABIIASCS BBIE MOHOTpadus [2].

Ha ¢oro 10 npencrasnens: Bce mororpaduu A. d. Bemsena.

Benserriv ony6mukoBano 6omee 100 HayuHbIX cTaTell u 5 MoHOrpaduii, Ha-
MICAHHBIX B OCHOBHOM II0 OPUTHMHAJIBLHBIM MaTeprajaM aBTOpPa U €r0 YYEHUKOB.
HeMmHuoOro HalimeTcst CETOMHS yUEHBIX, OCTABUBIINX CBOMM IOCIICIOBATEIISIM CTOIb

A. A. Cyaumos 361



T"OPEHME 1 B3PLIB: BBIITYCK 6

®oro 11 Corpynuuku 1a60paTOPUM B3PLIBHEIX MPONECCOB B KOHACHCUPOBAHHBIX
cpemax (13-16) ma dome B3pBIBHOI Kamepsl 3-ro kopmyca (2010 r.). Cnesa mampaso:
A.B. Pomanbkos, A. A. Cynumos, B. E. Xpanosckuii, 5. C. Epmonaes u M. K. Cykosu

6oratoe Hayunoe Hacienme. K sTuM KHuUraM Heobxommmo HOOABUTH paHee 3a-
cexkpedeHHble cOOpHUKU cTaTell «Pu3nka B3pHIBa®, KOTOPBIE BBIXOOUIIN IO Pe-
naknwneii Canosckoro n Bensiera B 1952 1956 rr. B Hux ny6nukoBanuch paboTh
BELyIINX COBETCKUX CIEIUAIINCTOB B 06/1acTy (pU3MKU rOpeHus U B3pbiBa. B Ha-
CTOsIIIIee BPEMS 9Ta TPAMUINS BO3POXKIEHA U IIPOMOJIKEHA B U3IABAEMOM €XKe-
romuo ¢ 2008 r. mon penakiueit mpod. C. M. @ponosa c6opruke crareit «['openne
u B3peiB» (M.: TOPYC ITIPECC), rne my6imukytoTcs paGoOTHI, TPENCTABIEHHEBIE
Ha koHpepenmuax OTaena rOpeHus u B3PbIBA, a TAKXKE CTATHU IPUTJIAIIIEHHBIX
aBTOpOB n3 MHOTUX poccuiickux HUW u mpukiaaHblx MHCTUTYTOB; BeCbMa WH-
TepeceH B HeM pasneil «Hayunas myOmunucTukas.

362 A. A. Cyaumos



YACTD 5: HAYYHAS IIYBIIMINCTUKA

®oTo 12 Ywuenwukwu, mociemoBarenu u komsteru A.®d. Bemsesa okomo 3-ro kop-
myca (2007 r.). Cresa nanpaso: HuxkHul psx — A. Y. Wsanos, B.JI. Kopcynckuii,
C. M. ®ponos (3aB. Ornenom roperus u B3puBa), H. A. Xanrypunckuii, A. A. Bepiun
(mupexTop UXD PAH, akamemmk), A.A. Cymmmos, 0. A. Toctunnes, B.U. Ileme-
kuH, U. H. JIo6anos; Bepxuuii psg — A. M. Anansunes (3aMm. nupexktopa UXD PAH),
A.A. Tlycrosanos, M. K. Cykosn, B. A. Konosasos, B.II. Kopones, II.5. Meepos u

K. A. Monorapos

Anexcannp PenopoBuy ObLT 3aMeUATETb-
HBIM BOCIIUTATEJEM MOJIONEXKY, TPEKPACHBIM
mekTopoM. JlamTensHOEe BpeMs OH 4YUTAI B
MU®DU GrecTammii Kype JEKIUN IO TOPEHUIO
I B3PBIBY, KOTOpBIE OTJIMYAINCH IIIyOWHOI
W3JI0XKEHUsT U IMPOCTOTON TMOMAaYM MAaTEePHUAJIA.
WHorma oH mpUHOCKIT HA JIEKINIO KPYIIWILY WHU-
nuupytorero BB — asuma cBuHIIa, KOTOPBIN Oe-
TOHUDYET IPHU NOMKWUTAHUU, W3OABAs PE3KUil,
TPOMKUH 3BYK K YOOBOJILCTBUIO CIIylLIaTelel u
JIEKTODA.

B 1971 r. A.®. BemnseBy coBMecTHO ¢
K. K. AunpeesbiM Gbuta npucyxkiesa (IIocMepT-
Ho) 'ocynapcreennas npemuss CCCP 3a muxi
paboT MO TEPMUUECKOMY PA3JIOKEHUIO, Irope-
HIIO, OeTOHAIMU U paboTe B3pPHIBA KOHIIEHCH-
POBaHHBIX cucTteM. DPyHIaMEHTAIBHAS 3HA-
unmocTh pabor A.®d. Bensesa kak uCTUHHO

A. A. Cyaumos

A A

®doTo 13 Amumpeit Anexcann-

posuu Benses (2007 r.)
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KJIACCAYECKUX HE M3MEHSIETCS CO BPEMEHeM, O UeM CBUIETEIbCTBYET BBICOKAs
HATUPYEMOCTDH €ro paboT KaK B OTEUECTBEHHBIX, TaK U B 3aPYOEXKHBIX HayIHBIX
mnanusx. Hayunoe Hacmenue BensieBa cefiuac ycnemrHo pa3BuBaeTCs B TPyIax
€r0 YYEHUKOB M MHOTOYUCIIEHHBIX mociienosaTeseit (boro 11 u 12).

B saxsrouenne HyXHO CKa3aTh, YTO €0 OTIA AOCTONHO IIPOMOJIKAET ero
ceid Aunpeit Anexcannposuu Besnses (dboto 13), KOTOPBII IIONOTBOPHO paGo-
taeT B UX® PAH B pasnuunbix 06/1acTsIX TOPEHUS U B3PHIBA.

AsTop 6maronapen npod. FO. B. ®posnoBy 3a nenuble 3amevanusi, CeaHHbe
[IpU TIONTOTOBKE HACTOSINEN cTaTbu, a Takxke c.H.c. A. A. Bensesy 3a monesnoe
obcyxkIeHne u IpenocTaBiIeHHble (hoTorpadum.
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