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N306peTeHre OTHOCUTCS K 00JIaCTH B3PBIBHOM
TEXHUKHU, 4 UMCHHO K KyMyHHTI/IBHO—OCKOHO‘lHOﬁ
(byracHo-3axuraTeNnbHOM 0O0EBOM YacTH, KOTOpPast
COJIEPKUT KOPITYC, 3apsi/l B3PHIBUATOTO BEIECTBA,
UHUIMUDYIONIMA  3apsi,  NPOQUIMPOBAHHYIO
MoNyCPepuueckyro  MEOHYI0  KYMYJISTHBHYIO
0OJIMIIOBKY, IPH 3TOM CTEPXKHH W3 PEaKIUOHHBIX
MaTEPHAIIOB Pa3MENIAIOTCS B TOJIILE B3PHIBYATOTO
BEILIECTBA B KOPITYCE 3aIaHHOTO IPOOIICHUS, IAIIKA
U3 PEaKIMOHHOTO MaTepHaja pa3MeIlaeTcs Ha
BHEIIHEH CTOPOHE KYMYJIATHBHOM OOJMIOBKH, C
MOJIyYeHWEM  TMOPAKAIOIIEr0  JJIEMEHTa  THUIIA
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«yJApHOE  SIAPO»,  BBITSSHYTOI'O B OCEBOM
HanpaBIeHUM W OOECIEeUMBAIOLIETO JOCTaBKY
pEaKkUMOHHOIO  MaTepuajga B 3alperpagHoe
IPpOCTPAaHCTBO.  TexXHWYeckuilt  pe3ynbTar -
IIOBBILIEHUE 3¢ deKTUBHOCTH KyMYJISSTUBHO-
OCKOJIOUYHOM (hyracHO-3aKMraTeIIbHOM 00EBOI YaCcTH
MyTeM yBeln4IeHus 3pHeK TUBHOCTH 3aIMPETPATHOTO
OCKOJIOYHO-3aKUTATENIBHOTO JIEHCTBUSI B OCEBOM
HAIIPABJICHUU IIPU OJHOBPEMEHHOM IOBBIIICHUN
3 PeKTUBHOCTU OCKOJIOYHO-(pyracHoro "
3Q)KUTaTEIBHOTO  JEWCTBUST B paJdalIbHBIX
HaIpaBJIeHUsX. 1 uil.
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(54) CUMULATIVE-FRAGMENTATION HIGH-EXPLOSIVE-INCENDIARY WARHEAD

(57) Abstract:

FIELD: explosive engineering.

SUBSTANCE: invention relates to a cumulative-
fragmentation high-explosive-incendiary warhead which
comprises a body, a high-explosive charge, an initiating
charge, a profiled hemispherical copper cumulative
liner, wherein rods made of reactive materials are placed
in the thickness of the high-explosive charge in a body
of predetermined fragmentation, a block made of
reactive material is placed on the outer side of the
cumulative liner, obtaining a penetrator of the "shaped
charge jet" type, elongated in the axial direction and
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ensuring delivery of the reactive material into the
behind-armour space.

EFFECT: increasing the effectiveness of the
cumulative-fragmentation high-explosive-incendiary
warhead by increasing the effectiveness of behind-
armour fragmentation-incendiary action in the axial
direction while simultaneously increasing the
effectiveness of fragmentation-high-explosive and
incendiary action in radial directions.
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OO0nacTh TEXHUKH

MN306peTeHrne oTHOCUTCS K 00JIACTH B3PBIBHOM TEXHUKU, B YACTHOCTU K KOHCTPYKIUU
0oeBbIx yacrtei (bY), pazMerniaeMpIx B yripaBisieMbIXx 6appaxupyromux ooemnpumacax (Ybb)
Y IIPEAHA3HAYEHHBIX JJIs1 TOPAXKEHUSI OPOHUPOBAHHBIX, JIETKOOPOHUPOBAHHBIX OOBEKTOB
c(hOpMUPOBAHHBIM U3 KyMYJISITUBHON OOJIMIIOBKM MO pakaroium anemeHToMm (I19) ¢
MOCIIEAYIOLIMM 3aMPErPaIHbIM 32 KUTaTeIbHBIM JEHCTBUEM, & TAKKE TOPAKEHUE
JIETKOOPOHUPOBAHHOM TEXHUKHU M JKUBOW CHJTBI OCKOJIOYHO-(YTracHbIM JIEHCTBUEM,
BKJTIOUAIONIUM B ce0s pauaibHO HAIIPABIEHHOE OCKOJIOUHOE TT0JI€ U TOTOK YaCTHI]
3aKUTaTENIbHBIX PEAKIMOHHBIX MaTepuanos (PM).

VpoBeHb TEXHUKHU

N3 ypoBHS TEXHUKU U3BECTEH (DyracHO-KyMYJISITUBHBIN Ooempuriac popMupyroIuii
OJTHOBPEMEHHO OCEBOE U KPYroBoe MoJist nopaxenus, (mateHT RU 2215978 C2, 10.11.2003).
Bboesas yacTh compepKuT NpoOUIMPOBAHHYIO KYMYJISITABHYIO OOJIMIIOBKY U Pa3pbIBHOM
cHapsa. KymynstrBHas 00JIMIIOBKA BBITIOTHEHA B BUJIE CDEPUUECKOTO CETMEHTA C YTOJIIEHUEM
1o ueHTpy. Pa3pbiBHOM 3apsia ABIsIeTCS] KOMOMHUPOBAHHBIM, COCTOUT U3 TPUMBIKAIOIIETO K
KyMYJISITUBHOM OOJIMLIOBKE I10 BCEH €€ TOBEPXHOCTU OPU3AHTHOTO B3PHIBUATOrO BEIIECTBA
(BB) uzagnero 3apsna uz merasumsupoBanHoro BB. BHyTpu 3a1Hero 3apsiia Takxke pa3MerieH
HEeHTPaIbHBIN 3apsia u3 OpusanTHOTO BB, mpuMbIKatomuil K yTOJIIEHUIO, PABHOMY €MY T10
JIMaMeTPy, Ha IEHTPAIILHOM YaCTU KyMYJIITUBHOM 00 IMIIOBKU. [1pu 1aHHON KOMITOHOBKE U
UCIOJIb30BAHUM KOMOMHUPOBAHHOTO Pa3pbIBHOTO 3apsijia, YAAETCsl JOCTUUD I1yOUHbI
MpOOUTHS B HOpMaJIb TOMOTEHHON OPOHM CpeHEN TBEPIOCTH Ha (DOKYCHBIX PACCTOSHUSIX
ot 0 10 5,7 kanuOpoB - Oosee 1 kanmubpa, Takke odecrieunBaeTcs pyracHoe nericreue b4,
He HKe YeM (pyracHoe netictBue bY pa3pbIBHOL 3apsii KOTOPOT'O BBITIOJIHEH U3 OJHOPOTHOTO
BB Toi1 ke penenTypsl U Macchl. CyIIeCTBEHHBIM HEJIOCTATKOM JIAHHOTO TEXHUYECKOTO
pelieHus SBISeTCS HU3Kast IpoOMBHAS CLIOCOOHOCTh OTHOCUTEIBHO Kammbpa 60eBo 4acTH,
3a CYET UCTOJIb30BaHUSI KOMOMHUPOBAHHOTO pa3pbIBHOTO 3apsiaa. Kpome Toro,
KOMOWHUPOBAHHAS CUCTEMA PA3PBIBHOTO 3apsiia U KyMYJISTUBHON OOJUIIOBKU TpeOyeT
BBICOKOM TOYHOCTH U CIIEIU(PUIECCKUX TEXHOIOTHI ITPU U3TOTOBIIEHUH, UTO MOKET YBEIIMYUTH
MIPOU3BOICTBEHHBIE 3aTPATHI.

Taxxe u3BecteH 6oeBoii anemeHT Ooenpunaca (RU 2663855 C1, 10.08.2018). boesoit
3JIEeMEeHT OoenpuIiaca BKIOUAET KOPIIYC, 3aps/l B3PbIBYATOTO BEILIECTBA, CUCTEMY
WHUIMMPOBAHUS U IMPKOHUEBYIO OOJIUIIOBKY, TPeIHA3HAYEHHYIO /7151 POPMUPOBAHUS U3 HEE
rnopaskaroiero sjaeMenta. OOJUIOBKA BBIOJHSAETCS Pa3HOTOJIIUHHON, KOHUUECKON WU
chepuueckoit PopMbI ¢ yTOJIIIIEHHUEM B IeHTpaibHOM yacTH. [1pu momoOHOM KOMIIOHOBKE
yJIA€TCsl AOCTUUYb XOPOLIETO 3aIPErPATHOIO OCKOJIOYHO-3aKUIATEIILHOTO AEUCTBHS, 3a CUET
UCIIOJIb30BAaHMS IMPKOHUEBON KyMYJISITUBHON OOJIUIIOBKU. [ 7TyOMHA MPOOUTHS B HOpMAJb
TOMOTEHHOM OpOHHU cpeaHel TBepoCcTH Ha (DOKYCHOM paccTossHUM 200 MM COCTaBIISIET HE
MeHee 70 MM. HerocTaTkOM TaHHOTO M300peTeHUS SIBIISIETCS HU3Kasi IPOOUBHAS CHOCOOHOCTh
I13 3a cuet ucnob30BaHUS UUPKOHUEBOM KYMYJISITUBHOM OOJIMLIOBKH, UMEIOIIIEN HU3KHUE
IJTACTUYECKHE CBOWCTBA 110 OTHOLIECHUIO K KJIACCUYECKUM BapUAHTAM UCIIOJTHEHUSI.

Takxe u3BecTeH 6oenpumac B cooTBeTcTBUU ¢ TaTeHTOM (RU 2453806, 18.08.2010)
COCTOSIIIUI U3 KOPITyca, B3PhIBATENS, JOMOJHUTEIBHOTO U OCHOBHOI'O 3apsIIOB, OAHOW WIH
HECKOJIBKUX CEKIHI B (DOpME BBIEMOK, MJTH BOPOHOK, WITH KeJI000B a3 IMIHOM TeOMETPHUECKOM
(hOPMBI, TOJTHOCTBIO 3AMOJIHEHHBIX TOPIOYUMU MOPOIIKOOOPAZHBIMU WITH KUIKUMHU
BEILIECTBAMHU, UJIK UX CMECAMMU, KOTOPBIE MOTYT OBITh PACHIOI0KEHBI B PA3IMUHBIX YACTSIX
Kopmyca Ooernpuriaca, a 1OMOJHUTEIbHbBINM PA3PBIBHOM 3apsi/l PACIIOI0KEH B HEM BO
B3aUMOCBSI3H C PACIIOIOKEHUEM CEKIMI. Y Ka3aHHBIN OOEMpPUITac CyIeCTBEHHO PACIIUPSIET
JMana3oH (PyHKIMOHATBLHBIX BO3MOXKHOCTEN CPEJICTB MOPAKEHHUS, TAK KAK BXOJISIIUE B €TI0
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YCTPOUCTBO MPOPUIMPOBAHHBIE CEKIMH, 3aTIOJTHEHHBIE HEPTOEMKUM PEaKIMOHHBIM
MaTepuaaoM, pOPMUPYIOT MOIIIHBIE TOTOKH PEAruPYIOIUX BEIIECTB, BO3ICHCTBYIOIIMX HA
MopakaeMble 00BEKTHI ONITHUECKUM M3ITYYCHUEM, YCUIICHHBIM (hyTacHBIM JIEUCTBUEM U
MMOTOKAMH PEAKIMOHHOCIIOCOOHBIX YACTHL], U OCKOJIKAMU KOPITyCa ECTECTBEHHOTO IPOOJICHHSI.
HenocraTkoM JaHHOTO TEXHUUECKOTO PEIICHUS SIBIISIETCS HU3Kasl IPOHKMKAOIIAS CTIOCOOHOCTh
pearupyoumx NoTOKOB B BHICOKOIIPOYHBIE U MACCUBHBIE MPErpaabl U, Kak CIeICTBHUE,
MOHWXKeHHas! 3(p(PEeKTUBHOCTH MOPAKEHHUS 3aIPETrPaTHBIX OOHEKTOB.

PackpreiTie nzooperenus

3amaya, Ha pelIeHre KOTOPOi HAITPaBJICHO 3asBIISIEMOE H300pETEHNE, COCTOUT B CO3IaHUN
KOHCTPYKIMU KyMYJISTUBHO-OCKOJIOUHOM (hyracHO-3akurarenbHou 6oeBoit uacti (KOD3bY)
YIIPABJISIEMbIX OapPaKUPYIOIIMX OOETIPUIIACOB C ONTUMAIbHBIMU ITapaMeTPAMH MTOPAKATOITUX
(baKTOpOB, MpeTHAZHAYCHHOM TS TOPaKeHHUsI OpPOHUPOBAHHBIX U JIESTKOOPOHUPOBAHHBIX
00BEKTOB CHOPMUPOBAHHBIM U3 KyMYJIITUBHOM OOJIMIIOBKU IMOpakaromumM 3iemeHToM (I19)
C TTOCTIEYIOIIMM 3aITPET PATHBIM 3aKUTATEIbHBIM JIEMCTBUEM, & TAKXKE JIJIST TTOPAKESHHUS
JIETKOOPOHUPOBAHHOM TEXHUKH U JKUBOM CHITBI OCKOJIOUHO-(PYTaCHBIM JICHCTBUEM,
BKJTIOYAIOIIUM B ce0s1 paaraibHO HAIIPABIEHHOE OCKOJIOYHOE T0JI€ U MIOTOK YaCTHI]
3a)KUraTeIbHBIX PEAKIMOHHBIX MaTepuaioB (PM).

JlaHHasi 3a7a4a penaeTcs 3a CUeT BBEIEHUS B KOHCTPYKLMIO O0EBOM YaCTH 3a)KUTATETbHBIX
CTEepIKHEl U3 YHEPTreTUYECKH HACHIIIIEHHBIX HAHOKOMITIO3UTOB JIJIs1 00eCTIeueHUs paualibHOTO
32)KUTaTeILHOTO JIEHCTBUS, a TAKXKe MPOPUIMPOBAHHON PA3HOTOIIMHHOM KyMYJIITUBHOM
MeIHOMN OOJUIIOBKH TTOJTychepudeckoi (hOpMbI C YTOIIICHUEM B ICHTPE U YMEHBIIICHUEM
TOJIIIMHBI K TIepudeprn, Ha BHEITHEH CTOPOHE KOTOPOM MPUKPEIUIAETCS 3JIEMEHT U3
PEaKUMOHHBIX MATEPUAIIOB, BBIITOJIHEHHBIN B BUJIE IIAIIIKH, 00ECIIEUNBAIOIINI BHICOKYIO
3¢ GEKTUBHOCTD 3aMIPETPATHOTO IEHCTBHSL.

Kopmnyc 3aganHoro apo0sieHus ooecriedrBaeT Co3/1aHle KOHKPETHOM, 3aTaHHOM
KOH(UTypanu OCKOJIKOB IPU B3PbIBE, UTO HEOOXOAUMO 1 3((HEKTUBHOTO TTOPAKESHUS
nenert. braromgaps kopirycy 3aJaHHOTO IPOOJICHUS peryIupyeTcs pa3mep, hopMa U CKOPOCTh
OCKOJIKOB, YTO ITO3BOJISIET ONITUMHU3UPOBATH MOPAXKAIOIIIEe AEHCTBHE OOETpUIIaca, yBeIMuruBast
TrapaHTHIO TTOTIa/IaHKE B YSI3BUMBIC YACTH OOBEKTOB.

Pasmeniennsie B kopmyce Ooenpuiiaca CTep>KHU U3 PEAKMOHHBIX MATEPUAIOB BCTYAIOT
B 9K30TEPMHUYECKYIO PEAKIHIO TIPY B3aUMO/ICICTBUH C LIETTBIO, BRBICBOOOKIAS TOTIOTHUTEITbHYTO
9HEPTHIO, 3HAUMTEIIBHO MOBBIIIAs pa3pyIlIMTeIbHOE IeicTBIE Ooerpunaca, a Takxe PM
YCUJIMBAIOT KMHETUYECKOE BO3ICICTBHE HA LENTb, yBETUIMBAS 3(PPEKTUBHOCTH TPOOUTHS
OpOHM OCKOJIKaMH, KpoMe Toro, PM coueTaroTcs ¢ TpaAuIIMOHHBIMU B3PbIBYATHIMU
BEIIECTBAMH, TEM CAMBIM PACIIMPSIS PagUyC JEUCTBUS U yBEIMUMBAsI JaBICHUE HA OOBEKT
MMOPaXeHMS 1, KaK CJIeICTBUE, MOBbIIAs 3(HEeKTUBHOCTH (PyracHOro 3 dexTa.

KoMOuHamus KyMyJIsITABHO-OCKOJIOUHOM (pyracHO-3aKUraTeIbHOM 00E€BOM YaCTH B OJHOM
Ooernpumace 00bEAUHSET CPA3y HECKOIBKO TUIIOB MOPAKAIOMINX 3(P(PEKTOB, UTO 3HAUUTEIIHHO
MOBBIIIAET YHUBEPCATBHOCTD U 3(PPEKTUBHOCTH UCIIOJIL30BAHUS TaKOro Ooenpuraca. OauH
OoernpuITac MOXXeT ATAKOBATh PA3JIMYHbBIE TUITBI LEJIeH, OT OPOHETEXHUKH J10 3/IAHUI U TIEXOTHI,
MOBBIIIAsE THOKOCTH B OOEBBIX CUTYAIMSIX, TAK KaK IMO3BOJISICT HAHOCUTD MTOBPEXKICHUS Ha
HECKOJIBKHUX YPOBHSIX U TEM CAMBIM MTOBBIIIATH BEPOSITHOCTD YCIEIIHOTO YHUYTOXKEHUS LU
WJIM HAHECEHUSI MAKCUMAJIbHOTO YPOHA.

PesynbTaTom, KOTOpBIN 0OECrieunBaeTCsl IPUBEICHHOM COBOKYITHOCTBIO ITPU3HAKOB,
SIBIISIETCS TOBBITIEHUE 3(PPEKTUBHOCTU KYMYJIATUBHO-OCKOJIOUHOM (PyracHO-3aKUTaTeIbHOM
0O0EBOIM YACTH ITyTeM yBeIMYeHHUs 3PPEKTUBHOCTH 3aMPErPagHOTO OCKOJIOYHO-
3Q)KUTATEIBHOTO JISHCTBUS B OCEBOM HAMPABIICHUH 32 CUET BBEICHUS LIAIIIKH U3 PEAKIMOHHOTO
MaTtepuaia, obecrneurBarolieii 3aHoC B 3aIIperpaiHoe MpOoCcTpaHcTBo Oosee 90%
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3aKUraTeIbHOr0 MaTepuasa, Ipy OJJHOBPEMEHHOM MOBbIIEHUN 3(P(HEKTUBHOCTH OCKOJIOYHO-
(yracHoOro M 3aKUTaTEIbHOTO ACUCTBUS B PAAMAIHHBIX HAITPABIICHUSX 33 CYET KOPITyca CO
CTPYKTYpPOH 3aJIaHHOTO IPpOOJIEHHUS U pa3MeIllaeMbIX B TOJIIIIE B3PbIBUATOrO BEIIECTBA
CTEpPI)KHEN U3 PEAKLUMOHHOIO MaTepurala.

Kpatkoe onvcanue ueprexen

CyIHOCTb NpeaIaraéMoro TEXHUYECKOTO PELIEHUS MOSICHAETCS YePTEXKaMu, [ Ha:

@ur. 1 - KOHCTPYKIUS KYMYJIITUBHO-OCKOJIOUHOM (PyracHO-3aKUraTeIbHOM O0EBOI YACTH.

Ocy1iiecTBiIeHHE U30OPETEHUS

KO®3bY Bkitouaer B ceds CTalIbHOM Kopiyc | 3aJaHHOTO IpOOJIeHUsI C BAHTOBOW
HACEUYKOM 1 TJ1yOMHOM nojipe3a 1/3 TONIIMHBI CTEHKU KOPITyca, 3aPsI0M B3PbIBUATOTO
BewecTa (BB) 2 ¢ pazmenieHHbIMM BHYTPU HECKOJIbKUMU 3aKUTATEIIbHBIMU 3JIEMEHTAMU U3
PM, BBINOJTHEHHBIX B BUJIE CTEPKHENM 6 pa3MellleHHbIX Ha yaajieHuu 1/3 kanubpa
oTHocuTenbHO ocu BY, unniuupyroiuit 3apsia 4, npopuIMpoOBaHHYIO Pa3HOTOJIIUHHYIO
KYMYJISTUBHYIO METHYIO OOJIMIIOBKY 3 TIosTycheprudeckoii poOpMBbI C yTOJIIECHUEM B ICHTPE U
YMEHBIIIEHUEM TOJIIIMUHBI K IEpUQEpUU, Ha BHEIITHEH CTOPOHE KOTOPOW MPUKPETIIEH 3JIEMEHT
n3 PM, BBINOTHEHHBIN B BUJE IITAIIKH 5.

@OYHKIMOHUPOBAHNUE YKA3AHHOTO TEXHUUECKOT'O PELIEHUS OCYIIECTBIISETCS CIIEAYIOIINM
00pa3oM ¢ MHULIMUPYIOIIETO 3apsia 4 nepenaercs AeTOHALMOHHBIN UMITYJIbC Ha B3PhIBUATOE
BetecTBo (BB) 2, koTopoe pa3meniaercs B kopityce 1 3aJaHHOr0 Apo0JieHus, rae oopa3yercs
CUMMMETpHUYHAs IeTOHAMOHHAas BoyiHA. [1o Mepe pacnpocTpaHeHHs 1€TOHAMOHHOW BOJIHBI
IIPOUCXOAUT PATUAIIBHOE PACIIMPEHUE KOPITyca 1 ¢ MOCIenyIOIUM pa3pyLIECHUEM,
dbopMupyeTcst paaraibHOE OCKOJIOYHOE M0JIE CO CpeHEN Maccoit ockoika 1.5 rpaMma u
cpenHer ckopocthio nopsaka 2000 M/c, a TakKe MMOTOK YaCTUI PEAKIIMOHHOTO MaTepuaa ¢
temriepatypoii roperus ot 1500 °C go 3000 °C.

[Tpu moaxoae 1eTOHAMOHHOM BOJHBI K MPO(UINPOBAHHON MEIHOM KYMYJISTUBHOM
00JIMIIOBKE 3 TPOUCXOAUT CXJIOTbIBaHue Ha ocu bY mepudepuitHoii Macchl OOIUIIOBKY HA
matke 5 u3 PM ¢ nosrydyeHMeM opakarolero 3JeMEHTA TUIIA «yAAPHOE IAPO», BBITIHYTOIO
B OCEBOM HaIlpaBiieHuu. 3a cueT adexTa 00xxaTus mammku 4 u3 PM ynaercst moctuub 3aHOCa
B 3aIperpaaHoe NpocTpaHcTBo 6osee 90% 3axuraTeIbHOro MaTepyala, Ipy 3TOM IlyouHa
MpoOUTHS B HOpMaJIb TOMOTEHHOM OPOHU Cpe/THEN TBeP10CTU Ha (POKYCHOM paccTostHuM 1.5
Kajambpa cocTaBisieT He MeHee 1.5 kanubpa.

JI71s1 3aBJIEHHOTO U300 PETeHHsI B TOM BHUJE, KAK OHO OXapaKTEpPU30BaHO B (hopmyIie
U300 peTeHMs, TOATBEPAKIEHA BO3MOKHOCTh €0 OCYILIECTBIIEHHS C TOMOILIBIO BBIIIEONTMCAHHBIX
KOHCTPYKTHUBHBIX PEIICHUN U CTOCOOHOCTh O0ECeUeH st JOCTUKEHUSI YKA3aHHOTO
TEXHUYECKOTO PE3yJIbTATA.

(57) ®opmyna u3o0peTeHUst

KyMynsTUBHO-0CKOI0UHAs (yracHO-3aKUraTeIbHast 00eBast YacTh, XapaKTCPU3YIOIIAsICS
TEM, YTO COJIEPKUT KOPITYC, 3aPs/l B3pPhIBYATOTO BEIIECTBA, UHUIIMUPYIOIIHI 3aPsI,
POoMUIMPOBAHHYIO MTOTYCHEPHUECKYIO MEIHYIO KyMYJISITUBHYIO OOJIMIOBKY, OTIIMYAFOIIASCS
TEM, YTO CTeP)KHM U3 PEAKIMOHHBIX MaTePHAIOB Pa3MeEIIalOTCs B TOJIIIE B3PHIBYATOTO
BEIIIECTBA B KOPITYCE 3aJaHHOTO IPOOJICHUS, IIAIIKa U3 PEaKIIMOHHOTO MaTepuala
pa3MelaeTcs Ha BHEIIHENM CTOPOHE KYMYJISTUBHOM OOJIMIIOBKH, C ITOJTyYESHUEM ITOPAKAIOIIETO
3JIEeMEHTAa TUTIA «YAapHOE SIAPO», BEITIHYTOIO B OCEBOM HAIIPABJICHUU M O0ECTICUNBAIOIIETO
JIOCTABKY PEaKIMOHHOTO MaTepHasa B 3allperpaHoe IPOCTPaHCTBO.
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