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(54) TEPMOBAPUYECKO-OCKOJIOYHBIV BOEITPUITAC JJISI UCIIOJIb30BAHU A B COCTABE

BIIJIA PA3OBOI'O ITPUMEHEHU A
(57) Pedepar:

TepMobapuuecko-0CKOIOYHBIN Ooenpunac ajs
ucnoib3oBanus B coctaBe bBIIJIA  pasoBoro
TTPUMEHEHUST OTHOCHUTCA K O6J'[aCTI/I BOCHHOM TEXHUKHU,
a UMEHHO K OOEBBIM HYACTSIM KOMOWHMPOBAHHBIX
TEPMOOAPHUECKO-OCKOTOUHBIM boemnpuiacaMm
pasHoro  Kkamubpa, MpeIHA3HAUCHHBIX IS
ucnonb3oBanuss B coctraBe BIIJIA  pasoBoro
npumeHenus.  CymHocts:  Tepmobapuyecko-
OCKOJIOYHBIM OOCHPHUIIAC COJICPKUT  T'OJIOBHOM
BOCIUTAMEHHUTENIb €  JETOHATOPOM,  KOPIYC,
BKITFOUAONMY  (DYHKIIMOHAIBHOE CHAPSDKEHWE C
UHTErpUpoBaHHbIMU B Hero [TID B Buze
METaJUIMUECKUX IIAPUKOB, COEIUHEHHBIX JPYL C
JpyroM B TIUIOTHYIO YKJIAIKy, U  JKECTKO
3aKPEIJICHHBIX B €/IMHOM (hOpME LEJIbHOM 000JI0YKH
kopmyca. Illapuku BBITIOTHEHBI W3 CTald W/WITU
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TSDKENoro  cruiaBa.  boempumac — comepxuT
LWIMHAPUYECKUI  KOPILYC, BBIIIOJIHEHHBIA U3
CTEKJIOIUTACTHKA W/ TEPMOTUTACTUYHBIX
MAaTepPHAIIOB, COAEPKUT NHULMUPYIOIIEE YCTPOUCTBO
6oempurnaca.  Tepmobapudyeckoe  CHapskKeHHe
BKJIIOYAET HAOOP IJIOTHO YCTAHOBJIEHHBIX JIPYT Ha
Jpyra KOMOMHHMPOBAHHBIX IIAIIeK BO BHYTPEHHEM
obBeEME [UIVHIPUUECKOTO KopIyca.
KoMmOuHrMpoOBaHHBIE MIANIKA COCTOSIT U3 OJHOTO
NOCJIENOBATEIBHO PacCIIONOKEHHOTO cnos
OPU3aHTHOIO B3PHIBUATOTO BEIIECTBA M OTHOTO CIIOS
TEPMOOAPUUECKOTO B3PBIBUATOTO COCTaBa.
TexHuyeckuit  pe3yabTaT - TOBBILIEHHbIE
XapaKTEepUCTUKN OO0EBOTO MOTYIIECTBA yIAPHBIX
BITJIA pa30oBOTO IpUMEHEHHMS. 3 UIL.
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(54) THERMOBARIC FRAGMENTATION AMMUNITION FOR USE IN SINGLE-USE UAVS

(57) Abstract:

FIELD: military equipment.

SUBSTANCE: fragmentation ammunition for use
in single-use UAVs pertains to warheads of combined
thermobaric fragmentation ammunition of various
calibres, intended for use in single-use UAVs. The
thermobaric fragmentation ammunition comprises a
warhead with a detonator, a housing that includes a
functional load with integrated preformed fragment in
the form of metal balls connected to each other in a
tight packing and rigidly fixed in a single form of a
solid shell of the housing. The balls are made of steel
and/or heavy alloy. The ammunition comprises a

Crp.: 2

cylindrical body made of fiberglass and/or thermoplastic
materials, and comprises an ammunition initiating
device. Thermobaric gear includes a set of combined
charges tightly installed on top of each other in the
internal volume of a cylindrical body. Combined
charges consist of one successively located layer of
high explosive and one layer of thermobaric explosive
composition.

EFFECT: increased combat capability of single-use
attack UAVs.
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M3o6pereHne OTHOCUTCS K 00J1aCTU BOGHHON TeXHUKH, & UMEHHO K OOEBBIM UaCTAM
KOMOWHUPOBAHHBIX TEPMOOAPUUECKO-OCKOJIOUYHBIM OO€eNpHItacaM pa3Horo Kajamopa,
MpeIHA3HAYEHHBIX TS UCTIONB30BaHus B coctaBe BITJIA pa3oBoro mpumeHeHUs 11t
BO3/ICHCTBUS HA KMBYIO CUIIYy IPOTUBHUKA B OTKPBITBIX U CKPBITHIX YKPEIJIEHHBIX OTHEBBIX
MO3ULMSAX HA MECTHOCTU U OOBEKTHI BOEHHOM TEXHUKH, & TAKXKE NOTEHLUMATIbHbBIX
[IpaBOHAPYIIWTENIEH, IEUCTBUSI KOTOPBIX MOT'YT IIOBJIEUb PA3PYIIUTEIIbHbIE ITOCIEACTBUS.

W3 ypoBHS TeXHUKHM U3BECTHA IpaHATa PyUHAasi TEPMOOAPUUECKO-OCKOIOYHAS 10 MATEHTY
Ha n3ooperennre RU Ne 2844358 ot 28.06.2024 (MIIK: F42B 27/00; F42B 12/32; F42B 12/36;
F42B 12/72). I'panaTa cOAep UT KOPITYC U3 KOHCTPYKIMOHHOTO JIMThEBOTO TIOJIMMEPA,
BKJTIOYAIOIIMHI (PYHKIMOHAJIBHOE CHAPSKEHHUE B BUJE IIAIIIKY C PA3PBIBHBIM 3aPSIZIOM, BEpXHSIS
4acTh (PYHKUMOHAIBHOT'O CHAPSKEHUS BBITIOJIHEHA C TOPJIOBUHOM, B KAHAJT KOTOPO
YCTaHOBJIEH MTOCPEICTBOM PE3b00BOr0 COSTMHEHUS IITATHBIN yIapHO-IETOHALMOHHBIM 3a1all,
yepes aHel.

Oco0eHHOCThIO TAHHOM IpaHaThI ABISIETCA TO, YTO €€ KOPITyC UMeeT UMIMHIPUIECKO-
norycepudecKyo MeIbHYI0 000JI0UKY U3 KOHCTPYKIMOHHOTO JIMTHEBOTO TTOJIMMEPA C
MHTErPUPOBAHHBIMU B HET'O TOTOBBIMU IIOPAYKAIOLIMMHU JIEMEHTAMU B BUJIE IIAPUKOB 10 900
HIT., IMAMETP 110 MEHBIIIEH MEPE OJTHOTO IIapuKa COCTaBIIIEeT He MeHee 3/5, Ho He Ooree 4/5
TOJIIIMHBI LETTbHOM 000JI0YKH KOPITyca rpaHaThl, GYHKIMOHAIBHOE CHAPSKEHHUE TIPEICTABIISCT
c000i KOMOMHHMPOBAHHYIO IAIIKY M3 B3PbIBUATOIO U TEPMOOAPUUECKOTO COCTABOB,
BBITIOTHEHHYIO B (hOpMe, TTOTHOCTHIO TOBTOPSIOIIEH (OpMy BHYTPEHHETO 00BeMa NeTbHOM
000JI0YKU KOpITyca 'PAaHAThl, BEPXHSIS YacTh KOopIryca ¢ (hjaHLeM 00pa3yloT BCTPEYHO
CONPSIKEHHOE T10 MTOTIEPEYHOMY CTBIKY €TMHOE T€PMETUUHOE ITOCIIE OTBEPXKICHHUS COEIMHEHHE
MIOCPEICTBOM PACTBOPEHUSI COEAUHSIEMBIX TOBEPXHOCTEN pacTBOPUTENIEM C (POPMUPOBAHUEM
MOHOJIMTA. [ 0TOBBIE NOPAXKAIOIIME 3JIEMEHTBI FPAHATHI COEIMHEHBI IPYT C IPYTOM B INIOTHYIO
YKJIaJKY U )KECTKO 3aKPEIUICHbI B €IMHOM (pOopMe LIeTbHOM 000JI0OUKH KOpITyca TpaHaThl U
BBITIOJIHEHBI U3 CTAJIM U/UJIU TSKENIOTO CIUIaBa.

DyHKIMOHAIBHOE CHAPSHKEHUE TPAHATHI PYYHON TEPMOOaPUUECKO-OCKOJIOUHOM COCTOUT
W3 OJHOW IAIIIKK M HE [T03BOJISIET HAPAIIMBATE MAacCy OOEBOTO CHAPSKEHUS ITyTEM YBEJIMUECHHUS
TaMeTpa IIAIIKY U (M) TPUCOSTNHEHNS aHATIOTUYHBIX IIAIIEK TSl YBEIIMYCHUS O0TIIeH
Macchl 60EBOM YACTH, TEM CAMbBIM HE MTO3BOJISET YBEIIMUMBATH MOTYIIIECTBO O0OEBO YacTH
rpaHatsl. JlaHHas rpaHaTa He peiHa3HaueHa JJ1s UCIIoJIb30BaHus B coctaBe BITJIA. Beuny
OTCYTCTBMS SJIEKTPUUECKOT'O YCTPOMUCTBA MHULIMMPOBAHUS OO purnaca OrnMCcaHHOe
TEXHUUYECKOE PEIIeHHE HE MO3BOJISIET 3a1eHCTBOBATh OOEBYIO UACTh Doempunaca ¢
ucnonb3oBanueMm BITJIA.

N3BecTeH 0JTHOPA30BBIM aMITyJIbHBIN I'PAHATOMET IO MaTEeHTY Ha u300peTeHrne RU Ne
2024820 ot 07.09.1992. XapakTepHOil 0COOEHHOCTHIO 3TON KOHCTPYKLUMU ABJISIETCS TO, UTO
00€eroyIoBKa OCHAIIIeHa MHOTOKOMITOHEHTHOM TEPMOOAPUIECKON CMECHIO, KaXKIbI KOMITOHEHT
KOTOPOM UMEET Pa3HyIo IIIOTHOCTD. [1pu XxpaHeHnn 6oenpunaca KOMIOHEHTBI PA3IEIsOTCS,
CMECh PACLIMPSIETCS U CKUMAETCS. TEeIIoBoe pacliMpeHUe CMECU KOMIIEHCUPYETCS IIyCThIM
00BEMOM, OCTABILHUMCS B aMITyJI€.

JlaHHOE TeXHUYECKOe pelIeHe He MpeAroiaraet ucnoiibzoBanue B coctase BITJIA, a
TaKXe He MO3BOJISIET BAPbUPOBATH KAJIMOP M Maccy ero 60eBoil yacTu. 3a CHET MPUMEHEHUS
TepMOOAPUUECKON CMECH PAHHETO IMMOKOJICHHS, a TAK)KE OTCYTCTBUS OJI0KA TOTOBBIX
MOPAXKAIOIIKX 3JIEMEHTOB OOEIPUITAC HE 0OECTIEUMBAET MOBBIIIEHHBIX MTAPAMETPOB
MOPAXKAOIIEro (PyracHOro ¥ OCKOJIOYHOTO ACUCTBHUS CO3/IAIOIINX BEICOKOTEMIIEPATYPHYIO
30HY.

H3BecteH TepmMobapuyeckuil Ooerpuriac 1o nmaTeHTy Ha uzooperenue BG Ne 66695 ot
29.05.2012. boemnpuriac OTHOCUTCS K TepMOOapUUeCKOit 00EroI0BKe, BXO/IAIIE B COCTaB
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PA3JIMYHBIX OOCTTPUIIACOB, KOTOPAS UCIIOJIb3YETCs JIs1 TIOPAYKEHUSI )KUBOM CHITbI, HAXOISLLIEHCS
HAa OTKPBITON MECTHOCTH, B IOJIEBBIX YKPBITUAX, UHXKEHEPHBIX COOPYKEHUSX, 3TAHUAX U
HEOPOHUPOBAHHON TEXHUKE, C TOMONIBIO yIAPHON BOJHBI M BBICOKOM TEMIIEPATYPHI.

Tepmobapuueckast 00€ro0BKa COCTOUT U3 TOHKOCTEHHOTO KOPITyca U3 JIETKOTO
METAJUIMYECKOIO CIIABA, COAEPKALIETO TEPMOOAPUUECKYIO KOMITO3ULHMIO U 3aPsi/T
B3PBIBYATOI'O BEUIECTBA, 3aKPbITOr0 KPBILIKOMI, K KOTOPOU C TOMOIIBIO Pe3b0bl TPUCOETUHEH
B3pbIBaTeNb. OTINUUTETBHON 0COOEHHOCTBIO SBIISIETCS TO, UTO TepMOOapUIecKast KOMITOZULIHS
MPEACTABIISIET COOOM TBEPYIO HEOJHOPOJAHYIO CMECh BBICOKOAUCIIEPCHBIX METAJUIMUECKUX
[TOPOLIKOB, KUCIIOPOACOAEPKALLMX COJIEN HEOPTAHUYECKUX KUCIIOT, BBICOKOIHEPIETUYECKOTO
KOMITOHEHTA U3 OJTHOTO WUJIM HECKOJIBKMX B3PBIBYATBIX BELIECTB U CBA3YIOLIETO U3 KUIKUX
Kay4yKoB U IUTaCTUPUKATOPOB. Pa3pbIBHOM 3apsi Ooernpuriaca pacioiaokeH BAOJIb OCH
KOPILyca HEMOCPEACTBEHHO B TEPMOOAPUUECKON KOMIIO3ULIMU U IIPUKUMAETCS B OCEBOM
HAIIPaBJIEHUU B3PBIBATENIEM C IIOMOIIBIO KAK MUHUMYM OJHOI'O YIUIOTHUTEIBHOI'O KOJIbIIA.

M3o6pereHne HammpaBiIieHO Ha CO3/IaHUE TePMOOAPUUECKOM 00Er0JIOBKH C OBBIIIIEHHBIM
YAAPHBIM BO3JEHCTBUEM U BBICOKOWM TEXHOJIOTUYHOCTBIO. Y KA3aHHBIN 11O MATEHTY
TEPMOOAPUUECKUI COCTAB IIPEJICTABIISIET COOON IeTEPOTEHHYI0 KOMITO3ULMIO C OJJMHAKOBOIA
IUIOTHOCTBIO 11O BCEMY 3aHUMAEMOMY OOBEMY U BMECTE C pa3pBIBHBIM 3aPSA0M OOECIIeYMBACT
BBICOKHMI MOpakarorui 3pQeKT yaapHON BOJIHBI, IIPU 3TOM OTCYTCTBYET PACCIIOCHUE
KOMIIOHEHTOB, OJ1aroaps ueMy oTnagaeT He0OX0AUMOCTh B KOMIIEHCUPYIOIIUX IEMEHTAX,
4yTO obecreunBaeT CTAOUIbHBIN IMOJIET BPAIIAIOIIUXCS U HEe BPAILAIOIIUXCSl OOCTIPUITACOB U
BBICOKYIO 3KCIUIyaTaUOHHYIO YCTOMYUBOCTD.

B maHHOM TEXHMUYECKOM PEIIEHUH TAK)Ke OTCYTCTBYET OJIOK TOTOBBIX MOPAKATOIITIX
3JIEMEHTOB, UTO OTPULATEIILHO CKa3bIBAETCS HA IIPUBEICHHON IUIOIIAAU IOPAXKEHHUS, BMECTE
C TEM OTCYTCTBYET JIEKTPUUECKOE YCTPONCTBO MHULIMMPOBAHMS, IIO3BOJISIOIEE 3a4CHCTBOBATD
00€eBy10 4acTb 00EroJIOBKM OT cucTeMbl MHULMUpOoBaHus BITJIA.

DyracHbI! CHAPSIHBIN 3apsiI 17151 GOEIPUIIACOB CPEAHETO U KPYITHOT'O KO pa, ONMMCAaHHBIN
1o maTeHTy Ha u3o0perenue Ne CZ 37833 U1 o1 04.12.2023 oTHOCUTCS K 00J1aCTH OOCTIPUIIacoB
CPEIHEro ¥ KPyIHOro Kajaubpa ¢ UCIOJIb30BaHUEM OECITMIIOTHUKOB. 3asiBUTEIIEM IOCTATOYHO
MoAPOOHO OMUCAHBI KOHCTPYKIMS M COCTAB BHYTPEHHETO B3PBIBHOTO 3apsiaa Ooempuriaca.

DyracHeli 3apsi COAEPKUT, IO MEHBIIIEN Mepe, ABA PA3JIMYHBIX B3PhIBUATHIX BEIIECTBA.
3aps XapaKTEepU3yeTCsl KAUECTBEHHBIM M KOJIMYECTBEHHBIM COCTABOM, a TAKKE CKOPOCTBHIO
JIETOHALMU, IIPU 3TOM, 110 MEHbIIEH Mepe, OJTHO U3 ITUX B3PbIBUATHIX BEUIECTB BHIOPAHO U3
rpynisl, Bkiaroyaroniei rekcored (RDX), tpunurpoTosyost (TNT) U cmecs rekcoresa u
TpuHUTPOTONYO A (RDX+TNT), KOTOpBIE IPEANIOUYTUTEILHO JOIIOIHEHBI BOCKOM, 4 APYroe
U3 3TUX B3PbIBUATHIX BELIECTB BBIOPAHO U3 IPYIIIILI, BKIItoUaromen TpuHUTpoToiryost (TNT),
CMecCh TpUHUTPOTOITYoJ1a U rekcoreHa (TNT+RDX), KoTopble TOTIOTHEHBI HTOPOITKOOOPa3HBIM
Te(JIOHOM Y TTOPOIIKOOOPA3HBIM U/WUJIU TPAHYIMPOBAHHBIM MUPOGOPHBIM METAIIIOM,
BbIOPAHHBIM U3 PYIIIbl AJIFOMUHUH, KENe30, TUTAH, 00p. IpyruM BapMaHTOM UCIIOJHEHHUS
(byracHoro cHapsia SIBJISETCS TO, YTO OH BBITIOJTHEH B BUJIE IPECCOBAHHBIX CIIOEB,
IIPECCOBAHHBIX PYJIOHOB, IPECCOBAHHBIX TA0JIETOK WIA XaOTUYHO PACIOI0KEHHBIX
IIPECCOBAHHBIX PYJIOHOB B 3aTBEPAEBIIEM PACIIJIABE B3PIBUATOTO BELIECTBA.

CHaps 1o AByM BapMaHTaM COAEPKUT B3PBIBHOM 3apsi/l, KOTOPBIN COCTOUT U3 KOpITyca
CO BCTABJICHHOW UEHTPATBbHOMN TPYOKOI1 U TOJIOBHBIM BOCIUIAMEHUTENIEM C IETOHATOPOM, [Ie
B LEHTPAJIbHOM TPYOKE 3aIPeCcCOBAHBI TPECCOBAHHBIE LIMIMHIPHI U3 B3PbIBUATOTO BEIIECTBA,
BKJIFOYAOILIEr0 F€KCOTE€H UJIM CMECh F€KCOT€HA U TPOTUIIA U UMEIOLIEIO MUHUMAJIBHYIO
CKOpOCTh eToHauu 6500 M/C, U TJie BO BHYTPEHHEM IMPOCTPAHCTBE MEXKY KOPITYCOM U
LEHTPAJIbHON TPYOKON XaOTUYHO PACIIOJIOKEHBI IPECCOBAHHBIE LIMIIMHAPHI B 3aTBEPIEBLIEM
pacrutaBe TpOTWIA, TPECCOBAHHBIE BAJIKK COJIEpKaT OT 25 10 50 Mac. % TpOTHUIIa UK CMECH
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reKcoreHa u TpoTuia, ot 10 go 15 mac. % nopomkooopasHoro Teduiona, ot 15 mo 30 mac.
9% TOPOUIKOOOPA3ZHOrO aTtOMUHUS U OT 25 10 30 Mac. % 3epHUCTOTO AJTFOMUHUSI.

ITpu 3TOM CHaps, CoMEpPKaIUil B3PBIBHOM 3apsiJTI COCTOUT U3 00OJIOUKH U TOJIOBHOTO
BOCIUIAMEHUTEIS C IETOHATOPOM, II€ CJIOW B3PbIBUATHIX BELIECTB, BKIIFOYAIOIIUX [€KCOTEH,
CMECh I'€KCOr€HA + TPOTUJIA UJIM CMECh F'€KCOTE€HA + TPOTUIIA + BOCK, IIEPEMEKAIOIIUECS
CIIPECCOBAHHBIMU TabyieTkaMH, BKIoYarouMu ot 30 10 50 Mac. % cMecu rekcoreHa +
TpoTtmia (B cootHoweHnuu 90/10), ot 10 xo 25 mac. % nopouikooopasHoro tediona, ot 20
Mac. % nopomkoodpasHoro Turana u ot 20 10 25 mac. % MOpoOIMKOOOPA3HOTO Kelle3a WIH
amomuHusi. CHaps/ JOTIOJTHEH BCTABHOM HEHTPAIBHOM TPYOOH, B KOTOPOI 3aITPEeCCOBAHBI
LWIMH/IPBI U3 B3PBIBUATOTO BEIIECTBA, BKIIFOYAIOIIETO FEKCOTEH UJIM CMECh FeKCOTeHa U
TPOTUJIA U UMEIOIIETO0 MUMHUMAJIbHYIO CKOPOCTh AeToHauuu 6500 m/c.

K HepocraTtkam manHoro ¢gyracHoro cHapsiga st 00€mpUuIacoB CpeTHEro U KPyImHOTO
KaJauopa c ucroiab3oBaHueM B coctaBe BITJIA MOXHO OTHECTH TO, UTO €ro CHapsDKEHHE,
chOpPMUPOBAHHOE U3 CMECH B3PBIBUATBIX COCTABOB (BEIIECTB) C MOPOIIKAMU TedioHa U
METAJTOB HE 00ECIIEUNBAET CO3/TaHNE KOMILJIEKCA IMOPaXKaroIMX (aKTOPOB, CO3/TaBaAEMBbIX
COBPEMEHHBIM BBICOKOIITIOTHBIM, ()OPMYEMBIM MPECCOBAHUEM TEPMOOAPUUECKUM CHAPSHKEHUEM
C UCITOJIb30BAHUEM F'OTOBBIX MOPAXKAIOIIUX FJIEMEHTOB M BMECTE C TEM HE COACPKUT CPEJICTBA
JIEKTPUUECKOT0 MHULMMPOBAaHMSI OOepuIiaca, o3BOJISIFOIIET O 3a1eUCTBOBATh OOEBYIO YaCTh
cHapsina ¢ BITJTA.

TexHuueckoi 3aqaueil JaHHOTO PEILEHUs SIBIISIETCS co3AaHne 6oenpunacoB (O00EBbIX
yacTtel) pa3Horo Kajauopa, Co3Ja0IIMX OJJHOBPEMEHHOE BO3IENCTBUE HECKOIbKUX
nopaxaromux (pakTopoB (hyracHOTO, OCKOJIOUHOTO ASUCTBUS M BBICOKOTEMITEpATYPHOM
30HbI). CpadaTbiBaHue OOETPUITACOB ITPOU3BOIUTCS ITOCPENCTBOM YCTPONUCTBA JIEKTPUUECKOTO
WHULMUPOBAHUS TIPU MTOCTYIUICHUM ypaBisionux curiainos ¢ BITJIA.

TexHuueckuit pe3ysbTaT 3aKI0UAETCS B CO3JaHUU TEPMOOAPUUECKO-OCKOIOUHbIX
O0oempunacos, mpuMeHseMbIX B coctaBe BITJIA pa3zoBoro ucnoib30BaHusl, COASPIKAIIMX BO
B3aUMOCBSI3H YCTPOMCTBO 3JIEKTPUUECKOTO MHUIMMPOBAHUS OOoempHnaca 1, B KaUeCcTBe
KOMITOHEHTHOM COCTaBJISIIONIEH OO€BOM YaCTH, CHAPSKEHUE BBICOKOINIOTHOM
KOMOWHUPOBAHHON TEPMOOAPUIECKON KOMIO3UINH ((PYyracHOTO U OCKOJIOYHOTO JICHCTBUS
CO3IAIOIIMX BBICOKOTEMIIEPATYPHYIO 30HY.), CO3/IAOIIEH MOBBIILIEHHBIE XapaAKTEPHUCTUKU
60eBoro morymiectBa yaapHbeix BITJIA pazoBoro npumeHeHus.

VCeTporcTBO 31EKTPUUECKOr0 MHULIMUPOBAHUSI OoerpuIiaca mpeacTaBiseT cooom
[IOCIIEA0BATEIIBHO YCTAHOBIICHHBIE 3JIEKTPOBOCILUIAMEHHUTEITb U JIyYEBOU KATICKOJIb-IE€TOHATOP.

DJEeKTPOBOCIUIAMEHUTETh UCTIONIB3YETCS KaK «3JIeKTPUUECKUM 3a1iall», Ha4aJlbHOE 3BEHO,
KOTOpOE 10 KOMaH 1€ (IT0J1ave TOKa) CO3/1aeT Jiyd orus. [ Ipn mogaye Toka 10CTaTOUHOM CHITBI
(B COBPEMEHHBIX MUHUATIOPHBIX MOJAEIISIX - OT 0.15 A) MOCTUK HaKaJIUBAHUS (TOHKAs
IIPOBOJIOYKA) PACKAJISETCS U BOCIIJIAMEHSET HAHECEHHBIM HA HETO TMPOTEXHUYECKUI COCTaB
(HarpuMep, Ha OCHOBE TeTpaHUTpope3opuuHaTa ceuHua - THPC).

JlyudeBoii karncroub-jaeToHaTop (Hanpumep, KI-8M, KJI-8A) npuMeHeH B KauecTBe
MIPUEMHHUKA 3TOTO JIyda OTHsI, KOTOPBIN ITPeoOpasyeT ero B MOIIHBIN e TOHAIMOHHBIN UMITYJIbC
IS IOJIPhIBA OCHOBHOTO Ooernpuriaca. KOHCTpYKTUBHO BBITIOJIHEH B BUE YAIIEYKH C
VMHUIMUPYIOIIUM B3PBIBUATHIM BEIIECTBOM U OCHOBHOM 3apsi OpU3aHTHOTO B3PHIBUATOTO
BENIECTBA B TUJIb3E.

ITo cyTu, 3TH yCTPOUCTBA KaK MPABUIO pabOTAIOT B MMAape, & UMEHHO,
3JIEKTPOBOCIIAMEHUTENb CO3/1A€T MHULMUPYIOIMI UMITYJIbC 1O JIEKTPUUECKON KOMAH/E, a
JIy4€BOM KaICIOIb-AETOHATOP HA HETO PEATUPYET U MTPOU3BOAUT OKOHUATEIBHYIO IETOHALMIO.

TepMuH «KOMOMHUPOBAHHBIN» UCIIOIB30BAH 3asIBUTENIEM B OIIMCAHUU KaK
«IIPEIICTABIISIONINI COOON KOMOMHAIMIO, SIBJISIFOLIUICS PE3YJIbTATOM KOMOMHAIMU YETro-Inoo,
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a TaKXe COYeTaHHe, COeIMHEHNE, B3AUMOOOYCIOBIEHHOE PACIIOJIOKEHUE YETO-TIN00»
(bonp1oii TOIKOBBIN clIOBaph pycckoro sa3bika mof ped. C. A. KysHenosa).

TepMuH «OpU3aHTHBIN» UCTIOJTB30BaH Kak «((p. brisant 1poOsimii) CtocoOHBIN TPOOUTH
IIPU B3PbIBE, PA3PBIBHOM; 0. CHAPSI/T - OCKOJIOYHBIH WIIM OCKOJIOYHO-(YIaCHBIH apTUILIEPUICKHUI
CHaps/ C AMCTAHUMOHHBIM B3phIBATEIEM (CM. AUCTAHLUMOHHAS TPYOKaA) ISl MOPAKEHUS
MHO’KECTBOM OCKOJIKOB ’KMBOM CUJIbI U OTHEBBIX CPEICTB IPOTUBHUKA, HAXOISIIUXCS B
TPAHILLESX U 32 HeOOJIBIIMMU CKIIaKaMU MECTHOCTH.» (HOBBII ClIOBaph MHOCTPaHHBIX CIIOB.
- by EAWART, 2009.).

TepMmuH «TepMOoOapruecKHii O0EPUITIAC» UCITOJIB30BAH KaK OOEMPHUITac TEPMOOAPHUUECKOTO
nevctBus (L{uxmonenus https://cyclowiki. org/wiki/ /Tepmobapuueckuti_6oemnpuriac).

TepMuHBI «KOMOWHUPOBAHHAS IIAIITKA», «B3PbIBUATHIA COCTAB», TEPMOOAPUUECKUI
COCTaB», & TAK)KE «BOCINIAMEHUTEIIbHBIA MMPOTEXHUUECKUIA COCTAB» OTPAKEHbI 3a5IBUTEIIEM
B 3asiBKe Ha u3ooperenue Ne 2025106324 ot 18.03.2025.

TpeOyeMblil TEXHUUECKUI Pe3yIbTAT JOCTUTAETCS TEM, UTO TEPMOOAPUIECKO-OCKOTOUHBIN
6oemnpwurtac 41 ucrorb3oBanus B coctase BITJIA pazoBoro mpumeHeH st COIEPKUAT TOTOBHOM
BOCIUIAMEHUTENIb C IETOHATOPOM, KOPITYC, BKIIIOUAIOIIMN (PYHKLMOHATIBHOE CHAPSIKEHUE C
UMHTErpUpOBaHHBIMU B Hero ['TID B BUie METAITIMYECKUX IIAPUKOB COEIMHEHHBIMU IPYT C
JPYrOM B IUIOTHYIO YKIJIQJKY Y )KECTKO 3aKPEIJIEHHBIX B €AUHON GopMe LEeTIbHON 000JI0UKHU
KOPITyCa U BBITTOJTHEHHBIX U3 CTAJIM W/HIIK TsDKEIoTo crutaBa. OcOOEHHOCTHIO SIBIISIETCS TO,
YTO TEPMOOAPUUECKO-OCKOJIOUHBIN OOETPUITIAC COAEPKUT UMITUHIPUUECKUI KOPITYC
BBIIIOJIHEHHBIN U3 CTEKJIOIIACTUKA W/WIA TEPMOIUIACTUUHBIX MAaTEPUAJIOB, BKIIOYAOIINI
VMHUIMUPYIOIIee yCTPONUCTBO OoerpuIiaca, CoaepKallee MocjaeaoBaTeIbHO YCTAHOBJIIEHHBIE
3JIEKTPOBOCIUIAMEHUTEND U JIy4EBO KaIICIOJIb-1€TOHATOP, TEPMOOAPUUECKOE CHAPSKEHUE,
BKJTIOYAOIIIee HAOOP IUIOTHO YCTAHOBJIEHHBIX APYT HA IPyTra KOMOMHUPOBAHHBIX IIAIIEK BO
BHYTPEHHEM 00bEME LIMIMHPUUECKOT0 KOpIlyca, KOMOMHUPOBAHHBIE LIAIIKU COCTOST U3,
10 MEHBIIIEH Mepe, OAHOTO MOCIEA0BATENILHO PACIIOI0KEHHOTO €10 OPU3AaHTHOTO
B3PBIBUATOIO BELIECTBA U OJJHOTO CJIOSI TEPMOOAPUUECKOTO B3PBIBYATOIO COCTABa, 3apaHee
c(OPMOBAHHBIX IJIOTHOM 3aIIPECCOBKOM IMOCPEICTBOM IPECCOBAHUS, MKy BHYTPEHHE
00eualiKoi MMIMHIPHUYECKOTO KOPITyCa ¥ BHEITHEH 00eHaiikoi KOMOMHUPOBAHHBIX IIAIIEK
pacnionoxensl I'TID, BbIIOHEHHBIE B BU/1E€ LMIIMHAPUYECKON MATPULBI C METAIIIMYECKUMU
9IIEMEHTAMU KPYTJION (POPMBI, KOTOPBIE COSTMHEHBI APYT C IPYTOM B ITIOTHYIO YKIIAJIKY U
’KECTKO 3aKPEIUIEHbI MEXy COOOM TEPMOIUIACTUUHBIM MATEPUATIOM IOCPEACTBOM KOMITAyH/Ia,
IIPY 3TOM JETOHALMS OT MHULMUPYIOIIEr0 yCTPOMCTBA OOerpuIiaca ciiost TepMo0apruyecKoro
B3PBIBUATOI'O COCTaBA B KAKIOM KOMOMHUPOBAHHOM IIAIIKE, OCYIIECTBIISETCS 3a CUET
JETOHALMH CJI05 U3 OPU3aHTHOTO B3PBIBUATOrO BEIIECTBA B KAXKAOM U3 HUX MOCIIEI0OBATEIBHO
C TOJIOBHOM YaCTH K JIOHHOW "yacTu Ooenpunaca, mpudem ['TID MoryT umeTs pa3imuaHbIi
JMAMETP W BBIITOJIHEHBI U3 CTAJIU W/WIIM TSDKEIOrO CIUIABA.

B kauectBe OPU3aHTHOI'O B3PHIBUATOrO BEIIECTBA 7 B KOMOMHUPOBAHHbBIX HIALIKAX 4
MOJKET OBITh UCIOJIb30BAH, HAIPUMED, -(hIeTMATU3UPOBAHHBINA '€KCOTEH, UIIU
-(prierMaTU3UPOBAHHBIN OKTOTEH, WIH -TPOTUJI, WM -IUAMUHOAMHATPOITUIICH UM COCTAB
13 KOMOWHAIMM 3THX BEILECTB.

B xauecTBe TEpMOOAPUUECKOTO B3PHIBYATOI'O COCTABA MOKET OBITh HCIOJIB30BAHA
KOMITO3ULUSI HEOPTaHUYECKOT'O OKUCIIUTESA -IIEPXIIOpaTa AMMOHHUS WM -IIEPXJIOpATA KaJus,
WIN -HUTPATa aMMOHMS, UJIM -HUTPATA TMIPA3UHA, METAJUIMYECKOT O TOPIOYETO -AJTFOMUHUS
WJIM -MarHMsl WM UX CILJIaBa, WIA UX CMECHU, U OPTaHMUYECKOTO HEB3PbIBUATOI'O FOPIOYErO
-yPOTPOIHHA, UK -aMUHOTETPA30J1a, WJIH -MHIYCTPUATIFHOTO Maca, Wi -qu0yTundranara,
WM -pTopKayuyKa, WiM -IMBUHWIBHOI'O KayuyKa WK Pa3IMUHbIX COUETaHUN EPEUUCIIEHHBIX
TOPIOYMX, IPH CIEAYIOIIEM COOTHOILIEHHH, Mac. %: OPU3aHTHOE B3pbIBUATOE BelecTBO (20

Ctp.: 6



10

15

20

25

30

35

40

45

RU 2867690 C1

- 60); TepmoOapudeckuit B3pbIiBUaThIit cocTas (40 - 80).

CymrHocTh U300peTeHUs MTOSICHSETCS CIIEAYIOIIMMU WILTIOCTPALUSIMU:

- ur. 1 - TepMoOapPUIECKO-OCKOIOUHBIN OOeTprIIac s UcTioab30Banus B coctaBe BITJIIA
pa30BOTO NMPUMEHEHHUs (pa3pe3 0OIIero BUIa);

- (pur. 2 - kOMOMHUpPOBaHHAS IIANIKa (BBICOKOIUIOTHASI KOMOMHUPOBAHHAS
TepMoOapuueckasi KOMIO3uIlus) (pa3pe3 o0IIero BUaa);

- (pur. 3-anekTpUYecKOe YCTPOUCTBO MHUIMUPOBAHMS (pa3pe3 0OIIero BUIA).

Tepmobapuueckoe CHapsIKEHUE COJICPIKUT: IIWITMHIPUUECKUM KOPITyC 1, TOHHYIO 4acTh 2,
(baner, 3, KOMOMHUPOBAHHBIE IIAIIKY 4, IMITUHIpUYecKyto MaTpuiy S ¢ I'TID, unumupyroriee
YCTPOUCTBO 6.

KoMOuHrpoBaHHas malka coiepKuT, 0 MEHbIIEH Mepe, OJIMH CIIol OPU3aHTHOTO
B3pbIBYATOI'O BELIECTBA 7 U OJIMH CJIOM TEPMOOAPUUYECKOTO B3PHIBUATOrO COCTaBA 8.

VYCeTpoRCTBO 31K TPUUECKOTO HTHULMUPOBAHMS OoemnpuIiaca mpeIcTaBiseT coooi
MIOCJIEIOBATENIBHO YCTAHOBIIEHHBIE 3JIEKTPOBOCIUIAMEHUTENb 9 U TyueBOM KAIICIOIb-I€TOHATOP
10.

[TpeumyiecTBa TEPMOOAPUIYECKOTO CHAPSIKEHUSI 00ECTIEUMBAIOTCS 32 CUET UCTIOIB30BAHUS
KOMOWHUPOBAHHBIX IIAIIEK 4, COCTOSIIMX U3, IO MEHBIIIEH MEPE, OJTHOTO CIIOSI OPU3aHTHOTO
B3PBIBUATOTO BEIIECTBA 7 U OJTHOTO CJIOSI TEPMOOAPUUECKOTO B3PHIBUATOTO COCTABA 8§,
(hopMyeMBbIX TPecCOBAaHUEM U BKIIEUBAEMBIX B (hopme mumnHipudeckoi MaTpuibl ¢ ['TID mpu
MMOMOIIIY KOMIIayHAA.

B kauecTBe OpU3aHTHOTO B3PHIBUATOIrO BEIIECTBA 7 B KOMOMHUPOBAHHBIX HIAIIKAX 4
MOXeT OBITh UCTIOJIB30BAH, HATTPUMED, -(iiermMaTu3upoBaHHbil rekcoreH ((CH,);N3(NO»)3),

i -urermatTu3upoBaHHbI OKTOTEH ((CH,)4N4(NO»),), i -tpotri (CgHo(NO,);CH3), mimm
-muaMuHOAMHUATPOITHIIEH (CoHyN4Oy) Wit cocTaB U3 KOMOMHALMY 9TUX BEILECTB.

B xauecTBe TepMOOAPUIECKOTO B3PHIBYATOTO COCTABA MOXKET OBITH UCITOJIH30BaHA
KOMITO3MLUSI HEOPTraHUYECKOTI0 OKUCTIUTENS -Tiepxiopata aMMoHus (NH4CLO,) unu

-niepxisiopara Kanusa (KCIOy), wim -Hutpara ammonus (NH4NOj3), wim -HUTpaTa ruapasuHa
(4H,N HNO3), MeTaiumyeckoro ropro4ero -aaroMuHus (Al) uinm -maruus (Mg) wid ux cIijiasa,
WU UX CMECH, U OPTraHUYECKOI'0 HEB3PBIBYATOIO Toprouero -yporponuna (CgH; oNy), unm
-amuHoterpasosia (HN4CNH,), unu -unaycrpuansaoro macia (FOCT 20799-88), wiu
-muoytundranata (CgHy(CO,C4Hg)y), nmm -gropkayuyka (I'OCT 18376), uim -AMBUHUIIBHOTO

Kayyyka (OyTaJueHOBBIN Kay4dyK) WIN PA3IMUYHbIX COUETAHUI IIEPEUNCIIEHHBIX TOPIOYMX.

B komMOGuHMpPOBaHHOM MIAIIKE 4 BOCIUIAMEHUTEIIBHO-PA3PBIBHOM 3aPsi/l, COJAEPKAIIMI CIIOU
13 OpU3AHTHOTO B3PBIBYATOTO BEIIECTBA 7 M TEPMOOAPUUECKOTO B3PHIBYATOTO COCTABA 8 BO
BpeMsl IETOHALIMOHHOT'O [IPOLECCA BBIIEISIOT TOJIBKO YACTh 3a11aCa XMMUUECKOM 3HEPIUU
KOMOMHUPOBAHHOM IIAIIKHY 4, OCTATOK KOTOPOU peanu3yeTcs yKe B Ipolecce pasiiera u
JIOrOpPaHUs IIPOLYKTOB B3PBIBA B BO3YX€, IPEABAPUTEIBHO CKATOM YAAPHOW BOJIHON
Pa3pBIBHOTO 3apsiga OpU3aHTHOT'O B3PHIBUATOTO BEIIECTBA 7, UTO «IIOAMUTHIBAET» (PPOHT
yJIapHOW BOJIHBL. Bce 3TO MPUBOIUT K MOBBIIIEHUIO OCHOBHBIX TAPAMETPOB ITOPAKEHUS -
M30BITOYHOTO TaBJICHUS HA (PPOHTE BO3MYIIHON YIAPHOM BOTHBI U UMITYJIBCOB CKATHUS U
pa3pexxeHus ¢ GOpPMUPOBAHUEM MPOTSHKEHHOM BBICOKOTEMITEPATYPHOI 30HbI. [1pu 3TOM
OCKOJIOUHBIE 3JIEMEHTBI KOPITYCa IPUOOPETAIOT JONOIHUTEIHHOE YCKOPEHHE ITPU B3PHIBHOM
METAaHHUH HE TOJIBKO MIPH PACLIMPEHUH KOPITyCa BO BPeMsI B3PbIBa, HO U B CBSI3U CO CKOPOCTHBIM
HaIropoM IOTOKa MMPOJYKTOB JETOHALMU U UX BA3KUM TPEHUEM ITPU OOTEKAHUH OCKOJIKOB
Mpy cpadaThIBAHUM TEPMOOAPHUYECKOTO COCTaBa 8, TPOLYKTHI AETOHAIMH KOTOPOTO SIBIISTFOTCS
6oJiee IIOTHBIMU B CPABHEHUHM C KJTACCHYECKUMMU B3pbIBUATHIMU BenlecTBamMu. Kpome Toro,
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TEPMOOAPUUYECKUI1 COCTAB 8 IPU IMOBBIIEHHBIX JHEPTETUUECKUX XapAKTEPUCTUKAX, 00IagaeT
0oJiee HU3KOM OPU3AHTHOCTBIO, UYTO MOJIOKHUTENIBHO CKa3bIBaeTCs Ha coxpaHsiemoctu ['T1D
1pu B3pbIBe (IpoueHT apoodienus ['TID He npesbimaet 10%).

Nz nenve moaTBepAuIio BEICOKYIO 3 (HEeKTUBHOCTD MOPAXKEHUsI 0OBEKTOB BO3JICHCTBUS, 32
CYET PABHOMEPHOCTHU 3JIEMEHTOB PA3JI€Ta, YBEJIMYEHHOTO paJuyca C COXpaHEHUEM
KMHETUYECKOM SHEPIrUM FapaHTUPOBAHHOTO IOPAXKEHMUS, €CTIU PACIIOJIOKUTD B
KOMOUHUPOBAHHOM IIAIIKe 4 CITOM U3 OPU3aHTHOT'O B3PHIBUATOrO BEIECTBA 7 U Iajiee CIIOH
13 TepMOOAPUUECKOT0 B3PBIBUATOTO COCTaBa 8 /1J1s1 00ecreueHus MOJTHOThI pa3phiBa 3apsaa
TIpU CIIEAYIOIIEM COOTHOIIIEHUH, Mac. %: Opu3aHTHOE B3pbhIBUaTOE BemlecTrO (20 - 60);
TepMoOapuUecKuil B3pbIBYaTHIN cocTas (40 - 80).

NsrorosieHrie KOMOMHUPOBAHHBIX MIAIIEK 4 TTOATBEPKICHO U3BECTHBIM CLIOCOOOM
MIPECCOBAHMSI MHOTOCIIOMHBIX MUPOTEXHUUECKUX 3aPSA0B IO MATEHTY Ha U300 peTeHMe
Poccurickont @enepanuu ot 08.02.2013 Ne 2519604 ¢ MCIIONB30BAHUEM TPOMBIIITIEHHBIX
MOIIIHOCTEH, MpaBa Ha KOTOPbIN MPUHAJICKAT 3asIBUTEIIO.

H3znenue paboraet ciienyrommm o6pazoM. [Tocine nogaun Ha MHUIMKPYIOLIEE YCTPONUCTBO
nuTaHus ot cucteMsbl yrpasiieHust BITJIA nmpoucxoaut ero cpadarsiBanue. [1pu cpadbatsiBanuu
WHUIUUPYIOIIETO YCTPONUCTBA 6 MPOUCXOIUT Mepeiada HAYaJIbHOTO JETOHALMOHHOT O
MMITYJIbCA, UHULMMPYIOLIErO HEMOCPEACTBEHHO PACIOI0KEHHYIO 32 HUM, IIEPBYIO
KOMOMHUPOBAHHYIO IIAIIKY 4, TOCPEICTBOM Y€ro MPOUCXOIUT MHUIIMUPOBAHUE JIETOHAIIUN
B clleyolel KOMOMHUPOBAHHOM IAIIKe 4, TOCIEI0BATEIbHO MHUIUKPYIOLIEH CIeTIYIOLIYIO
KOMOWHUPOBAHHYIO IIAIIKY 4 TEPMOOAaPUUECKOTO CHAPSIKEHMSI, B CJICICTBUM YeTro oOpaszys
MPOYKTHI AeToHAIMK. KoraecTBo 1 pa3Mep KOMOMHUPOBAHHBIX IIATIEK 4 BRIOUpAETCS B
COOTBETCTBUM C KaJTMOpoM 1 00beMoM Kopryca. Co3qaHHOE AaBIIEHUE MMPOTYKTOB IETOHALN
pa3pymraeT CTeHKU HWIMHIPUIECKOTO KopIryca OoernpuIiaca, BKIOYas UIUHIPUUECKYIO
Matpuny ¢ I'TID, o6pasys yaapHyto BosnHy U paszieT ['TID. ITpoucxoauT pacimpenue u
TOPEHHE MPOYKTOB B3PhIBA 32 CUET KUCIIOPOa BO3/1yXa IMOMUTHIBAsI QPOHT yIapHOU BOJHEI,
nopasroH I'TID co3gaBast BBICOKOTEMIIEPATYPHYIO 30HY.

ITpoBeneHHbIN CONOCTABUTENBHBIN aHAIU3 MPEITOKEHHOTO TEXHUUECKOT'O PEIIEHUS C
BBISIBJICHHBIMU aHAJIOTaMHU U3BECTHOT'O YPOBHS JAHHOM 00JIaCTH TEXHUKH, U3 KOTOPOTO
u300peTeHre IBHBIM 00pa30M HE CIIEeIyeT JUIsl CIIEUMAJIMCTA IO CIEeLUaIM3UPOBAaHHBIM
Ooenpuiacam, okasaj, YTO OHO HEU3BECTHO U3 YPOBHS TEXHUKH, 4 C YUETOM BO3MOXKHOCTU
MPAKTUYECKOT O CEPUMHOTO U3rOTOBJIEHUS TEPMOOAPUUECKO-OCKOIOYHBIX OOSPUIIACOB HA
JEACTBYIOIIEM MTPOU3BOJICTBE, MOXKHO CAENIATH BHIBOJ O COOTBETCTBUU MPOMBIIIIEHHOM
IIPUMEHUMOCTH KPUTEPUIO MATEHTOCIIOCOOHOCTH.

B Hacrosiee Bpemst TepM0oOapUIECKO-OCKOJIOUHBIE OOETTPUTIACH CEPUINHO BBIMTYCKAIOTCS
MPEINPUITUIMU OTPACIIU U IMUPOKO UCIIOJIB3YIOTCS IMPU BBIITOJHEHUU CIIEIUATbHBIX 3a7a4
noapaszaeneHusamu, npumensitonmu BITJIA pazoBoro nedcTBusl.

TepMobOapuuecko-0CKOIOUHBIN Ooenpunac Ayl UCIoib30BaHus B coctase ¢ BITJIIA
Pa30BOro NPUMEHEHUS XapaKTEPU3YETCs BBICOKON TEXHOJIOTMUHOCTHIO U3TOTOBJICHUS U
COOPKHU 32 CUET UCIIOJIb30BAHUS CTEKIOIIJIACTUKOBBIX 000I0UYEK U AETANIEH U3
TEPMOIUIACTUIHBIX MATEPUAJIOB HA AEUCTBYIOIIEM 000pY10BaHUM CEPUIMHOTO ITPOU3BO/ICTBA.
[ToaTBepxkaeHa CTOMKOCTh JAHHBIX OOCTTPUIIACOB MPU TPAHCTIOPTUPOBKE, XPAHEHUH U B
YCIIOBUSX MPAKTUYECKOTO MTPUMEHEHHUSI.

(57) ®opmyna uzoopeTeHus
TepMoOapruecK0O-0CKOIOUHBIN OOCTIPHITAC JIJIs UCTIONIb30BaHus B cocTaBe BIIJIA pa3zoBoro
MTPUMEHEHWSI, COICPIKATIHI TOJIOBHOM BOCIUTAMEHUTEITH C IETOHATOPOM, KOPITYC, BKITIOUAFOIITHIA
(byHKIMOHAJIPHOE CHAPSKEHUE C UHTETPUPOBAHHBIMU B HET'O TOTOBBIMHU TTOPAXKAIOIITUMU
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9JIEMEHTAaMH B BUE METAJNINYECKUX IIAPUKOB, COEANHEHHBIMU APYT € APYTOM B IIJIOTHYIO
YKJIQJKY Y )KECTKO 3aKPEIJICHHBIX B €MHON (hopMe LIeTbHON 000JI0UKM KOpITyca, U
BBITTOJIHEHHBIX U3 CTAJIU W/WIIM TSHKEIOTO CIUIABA, OTIMYAIOIIMICS TEM, UTO OOeIpuIiac
COAEPKUT LUMIMHAPUYECKUIA KOPITYC, BBIITOJHEHHBIN U3 CTEKJIOIUIACTUKA U/ WU
TEPMOIUIACTUUHBIX MAaTEPUAJIOB, BKIIOUAIOIMI HHULMMPYIOLIEE YCTPOUCTBO Ooemnpuriaca,
colepKallee [0CIeA0BATENBLHO YCTAHOBIIEHHBIE 3JIEKTPOBOCITIAMEHUTEIb U JIyYEBOM KaIICIOJIb-
JIeTOHATOP, TePMOOApUUECKOe CHAPSKEHHE, BKIIIOUYAoIIee HA0OP IMIIOTHO YCTAHOBJIEHHBIX
JIpyT Ha Ipyra KOMOMHUPOBAHHBIX IIAIIEK BO BHYTPEHHEM 00beMe MIIMHAPUIECKOTO
KopItyca, KOMOMHMPOBAHHBIE HIAIITKH COCTOST U3, 10 MEHBIIEH Mepe, OTHOTO
IIOCJIEI0BATEIBHO PACHOJIOKEHHOI'O CII0S1 OPU3AHTHOTO B3PhIBYATOrO BELIECTBA U OJHOTO
CII0SI TEPMOOAPUUECKOT0 B3PbIBUATOIO COCTABA, 3apaHee CPOPMOBAHHBIX IIJIOTHOM
3aIIPECCOBKOM IOCPEACTBOM IIPECCOBAHMS, MEKAY BHYTPEHHEN 00€UaKON LIMIMHIPUUECKOTO
KOpITyca 1 BHEIIHeN obeuaiikoil KOMOMHUPOBAHHBIX IIAIIEK PACIOI0KEHBI TOTOBbIE
[Opakarolye 3JIEMEHTBI, BBIITOJIHEHHBIE B BU/IE IMIUHAPUIECKON MATPULIBI C METAJUTMYECKUMU
3JIEMEHTAMH KPYTJION (POPMBI, KOTOPBIE COSTMHEHBI APYT C IPYTOM B ITIOTHYIO YKIIAJIKY
’KECTKO 3aKPEIUIEHBI MEXTy COOOM TEPMOIUIACTUUHBIM MATEPUATIOM IOCPEACTBOM KOMITayH/Ia,
IIPY 3TOM JETOHALMS OT MHULIMUPYIOIIETO yCTPOMCTBA OoernpuIiaca ciiost TepMoOapruyecKoro
B3PBIBUATOI'O COCTaBA B KAXKI0M KOMOMHMPOBAHHOM IIAIIKE, OCYILECTBIISIETCS 3a CUET
JIETOHALMM CJI0s1 U3 OPU3AHTHOI'O B3PhIBYATOIO BELIECTBA B KAXK0M U3 HUX IIOCIIEA0BATEILHO
C TOJIOBHOM YaCTH K TOHHOM YacTu Ooernpunaca, IpudeM rOTOBBIE IOPAKAIOIINE 3JIEMEHTBI
MOTYT UMETb PA3JIUYHBIN JUAMETP U BBIIIOJIHEHBI U3 CTAIN W/UJIY TSKEIIOTO CILIaBa.
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