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BeprukanbHo opHeHTHpoOBaHHas B3pbIBHas peaktuBHas Opons (VERA) comepxur cienyromue
KOMIIOHEHTBI: B3pBIBUATHI MaTepuall, WHEPTHas IUIACTHHA, AEMII(pUPYIONMHA MaTepuan, KOpILyc,
KpbIIlIKa KOpIlyca W BEpXHUU orpaHuuurtens kopmyca. bpons VERA MoxeT HONOIHUTENBHO
COZIepPrKaTh PaCIIUPSIONINICA MaTepral U HHEPTHYIO IIACTUHY C HEPOBHON MOBEPXHOCTHI0. OCHOBHBIM
KOMITOHEHTOM OpoHu VERA sBnsieTcss BEpXHHWI OTpaHUYMTENh KOpIyca, NpeaHa3HAuYSHHBIA s
yAEp>KUBaHHS YaCTH MHEPTHOM IUIACTHHBI IIOCNIE JETOHANH, YTO 00yCIIOBINBAET U3rMOaHNe MHEPTHOM
IIacTHHBI of] yrioM. OTOrHyTas MHEpTHas IJIacTUHA pa3pyllaeT MEeHeTPaTop KMHETUYECKON sHepruu
C TIOMOIIBIO €€ MJIOCKOCTH Ha OTJENIBHBIE 3JIEMEHTHl M BO3JCHCTBYET Ha TPAEGKTOPUIO NEHETPaTopa
KMHETH4eCcKoil »Hepruu. Ecimy meHerparop sBISETCS NEHETPaTOpOM B3PHIBHOW (OPMBI, WHEpTHas
TUIaCTUHA pa30MBAaET WM YaCTHYHO Pa3pyllaeT HEeJOCTHOCTh MOTOKA, CO3/1aBAEMOr0 IEHETPAaToOpOM, C
MIOMOIIBIO €€ IUIOCKOCTH. Takast KoHCTpykuusi Oporn VERA obecneunBaeT 3amuTy OT IEHETPATOPOB
KHHETHYECKOH 3HEepruu, IEHEeTPaTopoB B3PHIBHOW (DOPMBI M TaHAEMHBIX NEHETPATOPOB B3PHIBHOM
¢opmel. Takas Oponst VERA sBnsercs 3QdekTHBHOW, KOMMNAKTHOW, TEXHOJIOTHYHON W TPOCTOH B
oOpareHuy.
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BEPTUKAJIbHO OPUEHTHPOBAHHAA B3PbIBHA A PEAKTHBHAA BPOHA,
EE KOHCTPYKIIUA U CTIOCOB JEMCTBUA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCSI M300peTeHNE
Hacrosimee wusoOperenne, B OOINEM, OTHOCUTCS K B3PBIBHOW pPEaKTUBHOW OpoHe.
Hzo0pereHne OMUCHIBAET BEPTHKAIbHO OPUEHTUPOBAHHYIO B3PBIBHYIO PEAKTHBHYIO OpPOHIO, ee

KOHCTPYKLHIO U CTIOCO0 AEHCTBUSL.

YpOBEeHDb TEXHUKHU

boeBpie MamuHB OOBIYHO conxepkaT OpPOHIO AJS BBINEPKUBAHHUS BO3AEHCTBHS
NIEHETPATOPOB, TAKUX KaK IIPAITHEN b, CHApSAAbl WK pakeTsl. CyIIeCTBYIOT JIBa OCHOBHBIX THIIA
NeHeTpaTopoB: neHerparop kuHernueckoi sHepruu (KEP) m menerparop B3pbIBHOW (HOPMBI
(EFP). B HacTosiliee BpeMsi 4acTO HUCHOJB3YIOTCS TaHaemHble EFP, cocrosimue w3 AByX
JIETOHUPYIOLINX KaPTPUIKEH: MEePBbIi KapTPHIUK Pa3pyLIaeT B3PBIBHYIO PEAKTUBHYIO OPOHIO, B
TO BpeMsl KaK BTOPOH KapTPHIK MOBpekAaeT OOEBYyI MalnHy. boeBble MaIlIMHBI HCIIOIB3YIOT
B3pBIBHYIO peakTuBHYIO OpoHio (ERA), ycraHasimBaemMyro Ha OOEBYIO MAIIUHY IS 3aLIUTHI OT
KEP u EFP. Taxkoii Tun 6porn ER A nomken s¢dexrusHo 3ammmars 6oessle MammHbl or KEP u
EFP paznuunoro kanmuOpa. CymecTByIOT MaTeHTHI, OMUCHIBAOIINE KOHCTPYKIMIO Oporu ERA u
cnoco0 ee neficTBUs, OIHAKO BCE OHU MMEIOT Psil HEAOCTATKOB.

Hokyment PL156463B1 (onybmukoBarn 31 mapra 1992 1) onmceiBaer Oponro ERA,
KOTOpasi COCTOUT W3 OAHOTO CJIOSI B3PBIBYATOrO BEIIECTBA U OFHOW MHEPTHOH IUIACTHHBI. JTH
JJIEMEHTBl HAXOIATCS BHYTPU KOHTEHHEpa, KOTOPBI YCTaHOBJIEH Ha OOEBOW MallnHE W
3aIUINAET COCTABJSIIOIINE BJIEMEHTHI OT BO3ACWUCTBUS (DAKTOPOB OKPYIKAMOIIEH Cpembl WIIH
CaMOMpPON3BONILHOTO B3phiBa. Korma menerparop momamaer B Takyro OpoHro ERA, B3phIBUaTOE
BEIECTBO JETOHHPYET, U NEHETPATOp pa3pyllaeTcsl WM OTKJIOHSETCS, B pe3yjlbTare 4Yero
3¢ (eKTHBHOCTh MeHeTparopa cHukaercs. [Ipobmema coctouT B TOM, 4To misi 3G ¢GEeKTHBHON
samutel OoeBoil mamuHbl oT KEP m EFP Ttpebyercss mocrarouHo Oounblnoe KOJHMYECTBO
B3pbIBUaToro BemectBa. Kpome toro, takoii Tum Oponn ERA HesddextuBeH mnpoTus
tangemHoro EFP. Takoii Tun 6porn ERA Taxke HeaddeKkTHBeH, Koraa 3Ta OpOHS yCTaHOBJICHA B
BEPTUKAIbHOM monokeHnH. OOHAKO HauOOJbIIas IUIOLIAAb IMOBEPXHOCTH OOEBOW MAIIMHBI
pacroyoxkeHa UMEHHO BepTHKaibHO. CnenoBarenbHO, Takas OpoHs ERA mepBoro mokosieHus

sBIsieTcst Hed(h(HEeKTUBHOM.



Hokymentel WO/1987/005993 (onybmnuxoBan 8 oxtsiOpst 1987 1) m US4368660A
(omybnmukoBan 18 suBapss 1983 1) onuceiBator OpoHro ERA, mnpenHazHaueHHYIO ISt
ucnonp3zoBanust npotuB EFP. bpons ERA coctouT M3 cios B3pbIBUATOrO BEIECTBA U CIIOS
CKUMAEMOro MaTepHuaa, KOTOpble MOMELICHBI MEXy IBYMs MapasuIebHBIMUA METANINYECKUMU
auctamu. Bce 3T 3neMEHTBI PAaCHONOKEHbl BHYTPH KOHTEHHEpPA, KOTOPBIA 3aliuiiaer
COCTaBJSIOUINE BJIEMEHTB OT BO3IEHCTBUS (AKTOPOB OKPYXKAKINEH Cpeabl HIHU
CaMOMpPON3BONILHOTO B3phiBa. Korma menerparop momamaer B Takyro OpoHro ERA, B3phIBUaTOE
BEILIECTBO AETOHUPYET. biaromapst CiOsM B3pbIBYATOIO BEILECTBA M CXKUMAaeMOIO Marepuasa
OpOHsI UMeeT cpeny CpenHeil WM BbICOKOH IUIOTHOCTH M CPEAY MaJIOH IUIOTHOCTH, BCJIEACTBUE
4ero BO3HMKAKOT YAApHBbIE BOJIHBI C Pa3HBIM JaBJI€HUEM. B pesynsrare 5TOro MeTajlIMdecKue
IJIACTHHBI Pa3AeNsAoTCs U IBUXKYTCA B pa3HbIX HampasieHusX. I10oTok KuaKoil Menu CTaHOBUTCS
HEKOHIIEHTPUPOBAHHBIM, 4YTO OOYCJIOBIMBAET CHIIbHOE CHIkeHue Bo3nelicteust EFP Ha Oponro
ERA. B takom cnyuae OoeBasi mamuHa Oynet 3amuiiena. [Ipodiema COCTOUT B TOM, YTO Takou
tun Oponn ERA nefictByer 5¢(ekTHBHO, KOrga MeETaNIMYECKHUe IUIACTHHBI OMNHPAIOTCS B
BepTUKaabHOM mnonoxeHuu. Korma EFP pgocturaer nenu nepneHAMKYISIPHO BEPTHUKAJIBHBIM
miactuHaM, s¢dexktuBHOCTy EFP Hu3kas. MakcumanbHas IUIOMAAb MOBEPXHOCTH OOEBOH
MAaIIHHBl PACTIONIOKEHa CTPOro BepTHKaNbHO. Bo-Bropbix, Takas OpoHst ERA HesddexTuBHa
NPOTHUB AEHCTBUS TAaHIEMHBIX MEHETPATOPOB. B-TpeThux, mnst 3hdeKkTuBHON 3amuThl 00EeBOH
mamuHel or KEP wmmm EFP tpelyercs nocrarouHo OONbIIOE KOJMMYECTBO B3PBIBYATOrO
Marepuana.

IMarentHeiii nokyment EP2040024B1 (onyb6nukosan 18 mapra 2015 r) onmceiBaeT OpoHIO
ERA, cocrosmyro W3 MJIaCTUH, B3pbIBYATOIO BEIECTBA, PAacCUIMPSIOLIErocs Marepuana u
KOHTEHHepa, COmeprKallero BCe BBILIEYKa3aHHblE MaTepuasibl. B ciydae 3Toro mzobpereHus
Oponss ERA Moxer comepaTb IOOMOJHHUTEIbHbIE TIJIACTUHBI, TOMOJHHUTEIbHBIE CIIOU
B3pPBIBUATOrO BEIIECTBA WJH pacCIIUpAKOINErocs marepuana. KpoMme TOro, HeCKOJIbKO
KOHTEHHEpPOB MOIYT MeEpeKpbIBaTbCsl JpPyr C APYTroM, IpUYeM OpHMEHTAallMs KOHTEHHEpOB
OTHOCHUTEJIbHO JIpyr Ipyra MoxkeT ObITb pasnuunHoil. DddexruBHocTh Takoit Oponm ERA
sBIsieTcst Oonee BBICOKOH, U Takoil Tun Oponn ERA sBisiercst 3 peKTHBHBIM MPOTHB NeHCTBHS
TAHAEMHBIX TeHeTparopoB. OOHAKO B 3TOM cllydyae BO3HHKaeT napyras mnpobnema. Ilpu
KPeIUICHNH TUIAaCTHMH K OOEBOH MAaIlMHE IO0J HAKJIOHOM B HECKONBKUX psilaX WIN psaax,
OTBEJICHHBIX OT O0EBOH MAIINHBI, yBEIMIHBAIOTCS pasMepsl U Bec OoeBoi MamnHbl. bpors ERA
3aHUMaeT MHOro TpocTpaHcTBa. llockonmbky OoeBasi MalIMHA HWMEET OTpaHUYeHHe IO
MaKCUMAJIbHOMY pa3Mepy (IJisi TPaHCIOPTHOW OOEBOW MAaITMHBI, ABHKYIIEHCS TON MOCTaMH,
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BHAIyKaMH U T.J.), 3TOT CIOCO0 sBsieTcss HenmpakTUuHbIM. Kpome Toro, Tpedyercss Oonbinoe
KOJIMYECTBO B3PBIBUATOTO BEIIECTBA, IIOCKOJIBKY HCIIONB3YETCS MHOTO KOHTEHHEPOB.

Hokyment US5070764A (onmyOmukoBaH 10 mexabpst 1991 r) omuceiBaeT u3oOpeTeHue, B
kotopoM OpoHst ERA COCTOMT M3 HECKONBKMX CJIOEB B3PBIBUATOIO M PACIIMPSIOIIETOCs
MaTepHuajoB, HAXOMSIIUXCS B ONHOM KoHTeiHepe. Cioil B3phIBUATOrO Marepuaja SBISETCS
HApYKHBIM, M, TaKUM 00pa3oM, MEHETPaTop CHadajia MomajnaeT B Hero. B sToMm ciydae, korma
NEeHEeTPaTop NONajaeT B KOHTEHWHepP, B3PbIBUATHII MaTepHaj AETOHHPYET, U 00beM
pacIupsOIIerocsi MaTepHaja yBEJIUYHBAETCs, TaK YTO MeTajyindeckas IJIacTUHA
BBIOPACHIBACTCS] K MEHETPATOPy. DTH MPOIECCHl HAPYIIAOT KOHLeHTpauuto nswkeHus EFP u
YMEHBIIAIOT YOAPHYI0 HArpy3Ky IEHeTpaTopa KUHETH4YeCKoW sHeprun. OIHAKO CXOIHbIE
npoOIeMbl MPONOJIKAIOT CYLIECTBOBATh, KAK U B MPEABIAYIINX M300PETEHUSAX: B Clydae, KOraa
KOHTEHHEPBI KPETISIT MO HAKJIOHOM K BEPTHKAJIBHOW OPHEHTALIMH MU OTBEIEHHBIMU OT 00EBOH
MAaIlWHbBI, YBEJIMYMBAIOTCA pa3Mepbl U Bec OoeBoil MammHbl, U OpoHss ERA 3anumaer MHOro
npoctpaHcTBa. IIOCKOMBKY HCIIONB3YeTCS TOJBKO OOWH CJIOW B3PBIBYATOrO Marepuana,
s¢dexTuBHOCT, Takod OpoHM ERA mpoTuB neicTBUS TaHOEMHBIX IEHETPATOPOB SIBISIETCS
HU3KOH.

B nacrosiimee Bpemsi ocHOBHasi pabora mo ycosepuieHcTBOBaHHI0O OpoHH ERA rmaBHBIM
00pa3oM COCTOMT B BBHINOJHEHHH KOMOWHHPOBAHHS PA3JIMYHBIX CJIOEB B3PBIBYATOTO U
PACLIMPSIOIIETOCs MAaTEPHUalioOB W YCOBEPIICHCTBOBAHUHM COCTaBa 3THX MarepuaiioB. OmHako
yKa3zaHHas MpoOjemMa BCE eme He peleHa: OTCYTCTBYET BO3MOKHOCTb OIHOBPEMEHHOTO
YBEJIMYCHUST KOJMYECTBA IUIACTUH W B3PBIBUATOrO MaTepHasia WIH CJIOEB PaCLIUPSIOLIETOCs
Marepuaia, He YBeJIMYUBasi MPU 3TOM pa3Mmep U Bec OoeBoli mamuHbl. Kpome Toro, 6ponst ERA
MeHee (P eKTHBHA MPOTUB ACHCTBUS MEHETPATOPOB KUHETUYECKOH 3Hepruu. DPPeKTHBHOCTD
Oponn ERA nHanOonblias, KOrna €€ IUIOCKOCTH HAaKJIOHEHbI OT BEPTHKAIH, HO OOJBIIWHCTBO
NoBEepXHOCTEH O0EBOW MAIUWHBI SIBISIFOTCS BEPTHKAJIBHBIMH. TakuM 00pa3oM, CyIIEeCTBYET
HEOOXOIMMOCTh B BEPTHKAJIBHO OpHEHTHpOBaHHOW OpoHe ERA, koropas oOecreunBaer
3¢ PEKTUBHYIO 3aIUTy OT MEHETPATOPOB KMHETUYECKOW SHEPrUU U TaHIEMHBIX MEHETPAaTOPOB
B3PBIBHOM (DOPMBI U SIBIISIETCSI KOMITAKTHOH.

Hacrosiiuee omucanue mnpeasiaraeT TEXHHYECKOE peEIIeHHe, KOTOPOe B MAaKCHUMaJbHOHN

CTEIEHU pelaeT yKa3aHHYIo Mmpodiemy.

PackpeiTne m3obpeTenus



BeprukanbHO OpueHTHUpOBaHHAas B3pbIBHas peaktuBHas OpoHs (VERA) comepxkur
CJIEAYIOIINE KOMITOHEHTBI. B3pbIBYATHIA MaTepuall, WHEpPTHas IUIACTHHA, IeMIpUPYOMUT
Marepuai, KOPIyC; KPBILIKA KOPIyca, PACIIUPSIOLINICA MaTepuall W BEPXHUH OrpaHHYUTEIb
kopryca. OCHOBHbIM KoMIOHeHTOM OpoHu VERA sBisieTcsi BEpXHUH OrpaHMYHUTENb KOPIyCa,
NpeAHA3HAUEHHBIH Ui VASPKUBAHUS YacTH HHEPTHOW IUIACTHUHBI TOCJE JETOHALMH, YTO
o0yCJIOBIMBaeT M3rMOaHWE MHEPTHOW IUIaCTHUHBI mox yrioM. OTOrHyTas WHEPTHAas IUIACTUHA
pa3pylIaeT TMEeHeTPaTop KWHETHYECKOH SHEPrHMH C TIOMOIIBI0 €€ TUIOCKOCTH Ha OTAENIbHBbIE
SJIE€MEHTBbI, W BO3ACHCTBYET HA TPACKTOPUIO IIEHETPATOpPa KHHETHYECKOW »sHepruu. Ecnm
NIEHETPATOp SIBJSIETCSl TEHETPATOPOM B3PBIBHOW (POPMBI, MHEPTHAS IJIACTHHA pa3OMBAET WU
JaCTHYHO pa3pyllaeT LEJOCTHOCTh MOTOKA, CO3[aBAEMOT0 IEHETPATOPOM, C MOMOIIBIO ee
wiockoctu. Takas koHcrpykums OpoHn VERA obecrneunBaer 3amuTy OT IEHETPATOPOB
KMHETHYECKOH »HEpPruH, IEeHEeTPATOPOB B3PBIBHOW (POPMBI M TAHAEMHBIX IIE€HETPATOPOB
B3pbIBHOM (hopMmel. Takas Oponss VERA sBnsercs 3ppekTuBHON, KOMIAKTHOH, TEXHOJOTHYHON U

NpOCTOi B 0OpaIeHnH.

[Tepeuens Gpuryp deprexkeit
@dur. 1 — KOHCTPYKLUS BEPTHKAIBPHO OPHEHTHUPOBAHHOH B3PBIBHOH PEaKTHBHON OpoHH
(VERA). A — He mpusenennas B neiicreue Oporst VERA; B — 6ponst VERA nocne xoHTakTa ¢
ne"erparopoM (7), Korma MPOUCXOANT ETOHALMS NEPBOTo ciiost B3pbiBuaToro mMarepuana (1); C
— Oponss VERA mocne koHTakTa ¢ meHerparopoM (7), Korga MPOUCXOMUT JIETOHALHSI BTOPOTO
cyost B3pbiByaToro Marepuadia (1),
¢ur. 2 — KOHCTPYKLHUSI BEPTHKAJIBHO OPHUEHTHPOBAHHOH B3PBIBHOW PEAKTHBHOW OpOHH
(VERA), vactHblif ciay4aidl. A — He npuseneHHas B aeiicteue Opons VERA; B — 6ponst VERA
1ocJie KOHTAaKTa ¢ reHeTparopoM (7), Korna MPOUCXOIUT JETOHANNS TIEPBOTO CJIOS B3PhIBYATOrO
marepuaina (1); C — 6pons VERA mnocne koHTakrta ¢ meHerparopoMm (7), KOrma NpOUCXOIUT
JETOHALUS] BTOPOTO CJIOsI B3pbIBUYaTOro Marepuana (1);
¢ur. 3 — KOHCTPYKLHUSI BEPTHKAJIBHO OPHUEHTHPOBAHHOH B3PBIBHOW PEAKTHBHOW OpOHH
(VERA), vactHblif ciay4aidl. A — He npuseneHHas B aeiicteue Opons VERA; B — 6ponst VERA
1ocJie KOHTAaKTa ¢ reHeTparopoM (7), Korna MPOUCXOIUT JETOHANNS TIEPBOTO CJIOS B3PhIBYATOrO
marepuaina (1); C — 6pons VERA mnocne koHTakrta ¢ meHerparopoMm (7), KOrma NpOUCXOIUT
JETOHALUS] BTOPOTO CJIOsI B3pbIBUYaTOro Marepuana (1);
¢ur. 4 — KOHCTPYKLHUSI BEPTHKAJIBHO OPHUEHTHPOBAHHOH B3PBIBHOW PEAKTHBHOW OpOHH
(VERA), vactHblif ciay4aidl. A — He npuseneHHas B aeiicteue Opons VERA; B — 6ponst VERA
4



MOCJIe KOHTAaKTa ¢ meHeTparopoM (7), Koraa MPOUCXOOUT AETOHALIUS MEPBOrO CJIOSI B3PbIBYATOrO
marepuaina (1); C — 6pons VERA mnocne koHTakrta ¢ meHerparopoMm (7), KOrma NpOUCXOIUT
JETOHALMST BTOPOTO CJIOsI B3pbIB4aToro marepuasna (1).

Qdurypel mokazaHbl B LEJSIX IOSICHEHHWS, MacIiTad, MPOMOPLUUH M JPYTHE AaCIeKThI

HEeoO0s3aTeNIbHO JOJKHBI COOTBETCTBOBATH PEAJIbHOMY TEXHUYECKOMY PEIIECHUIO.

OcyecTBieHne N300peTeHMS

Jnsa 3ammThl O0EBOW MAIIMHBI OT TMEHETPATOPOB YIAPHOTO NEHCTBUS M INEHETPATOPOB
B3pPBIBHOW (POpPMBI Hallle BCEro HCTOJIb3yeTCsl B3pbIBHAsI peakTtuBHasi OpoHs (ERA), xkoropyro
yCTaHABIMBAIOT Ha OoeByro MammHy. Korma Oponss ERA neroHupyer, B3pbIBHas BOJHA,
BO3HHKAIOIIAsi B MOMEHT B3pbIBa, CHUXAeT 3(P(PEKTUBHOCTh KaK MEHETPAaTOopa KWHETHYECKOH
SHEPruM, Tak M TeHerparopa B3pbiBHOH (opmbl. Korma Opons ERA comepkut nBa cios
B3PBIBYATBIX MATEPHAJIOB W PACIIMPSIOIHUXCS MaTepuanoB, Takas OpoHs ERA Takke
o0ecrieyrBaeT 3alNUTy OT TAHAEMHBIX IIEHETPATOPOB B3PBIBHOH (popmbl. DPdekTuBHOCTE OpOHU
ERA sBnsercs HamOonpluel, Korma €€ IUIOCKOCTH HAKJIOHEHb OT Beprukamu. OnHako
OOJNBIIMHCTBO TMOBEPXHOCTEH OOEBOW MAIIWHBI SIBIISIOTCS BEPTHKAJIBHBIMH. TakuMm 00paszom,
CYLIECTBYeT HEOOXONMMOCTh B BEPTUKAIBHO OpHeHTHpoBaHHOW Opone ERA, koropas
obecmeunBajna Obl 3(PPEKTUBHYIO 3aIMUTy KaK OT MEHETPATOPOB KMHETUYECKON IHEPTHH, TaK U
TAHJAEMHBIX NIEHETPATOPOB B3pBIBHOW (Gopmbl, 1 Obuta Obl kOMIakTHOH. Hacrosiimee onmcanue
IpeayiaraeT TEXHUYECKOEe peIleHHe, KOTOPOe B MAaKCHMAJBbHOH CTENEeHM pelIaeT YKa3aHHYIO
npodiemy.

Bbpoust VERA cnykut 111 3amuthl 60eBoi MamuHbl oT nenerparopa (7). Ilenerparop (7)
NpPEACTaBIseT COOOHW CHapsii WM PaKeTy pasiUYHOrO KanuOpa, NpeaHa3HaYeHHbIE IS
noBpexaeHuss 00eBol MarmuHbl, CyIIeCTBYIOT ABa OCHOBHBIX THITA IEHETPATOPOB (7):

- KHHETUYECKOH 3HEepruy,

- B3pBIBHOH (POPMBI.

OObmunplii meHerparop (7) KHHETHUECKOW SHEPTUH SIBIISIETCSl CHAPSIOM C BBICOKOM
IUIOTHOCTBIO, M3TOTOBJICHHBIM M3 BOJIB(PAMOBOI CTallU WM JaKe YpaHa, KOTOPBIN ABIKETCS CO
ckopocTtero 1500 — 1800 m/c. Ilenerparop (7) KMHETHUECKOW SHEPTHUHM TOBPEKAAET OOEBYIO
MAIINHY 32 CYET KUHETHUECKOH SHEePTuH, MepeaaBaeMoil B MOMEHT yaapa.

IMpuaumn nefictBus meHerparopa (7) B3pbIBHOW (OpPMBI OCHOBaH Ha (HOPMHPOBAHUHU
MOTOKA JKMIKOH MEOH B MOMEHT B3pbIBA, KOTOPBIA CIOCOOEH NMPOHUKATh Yepe3 TBEPAOE TEJO C
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BBICOKOU ckopocThio (4000 — 10000 wm/c). [leiictBue mnenetparopa (7) B3pBIBHOH (HOPMBI
SABJISAETCS ONTHUMAJIbHBIM, KOrAa OOpa30BaHHBI MOTOK JKUIKOH Menu sBIAETCS
KOHLICHTPUPOBAHHbIM. B Hactosimmee Bpemsi Hambonee >¢¢exktuBHbIMU neHeTparopamu (7)
B3PBIBHOW (POPMBI SBISIIOTCS OpOHEOOWHBbIE paKeThl, B KOTOPBIX HCIHOJB3YIOTCS TaHIEMHBIE
TOJIOBKM B3pbIBHOW (opmbl. JlpyruMu cliOBaMH, TE€HETPATOp COHNEPXKUT J1Ba B3PBIBHBIX
KapTpHUIKa: TEPBBbIH KapTPUIK pa3pylLIaeT B3PbIBHYIO PEAKTHBHYIO OpPOHIO, B TO BpeMs Kak
BTOPOH KapTpuK MoBpexnaer 0oeByro MamuHy. OCHOBHBIM SIBIISIETCSI BTOPOH KapTPUIK,
KOTOPBIH SBIISIETCS 00JIE€ MOLITHBIM B3PBIBHBIM KapTPUIKEM.

B ornenpHOM cnydae menerparop (7) MokerT OBITh CHapsiiOM, PaKeTOH WU JPyTHM
KapTpHIKEM /ISl BOSHHBIX LieJiel APYTroro Kajnuopa, ClioCOOHBIM NMOBPEKAATh OOEBYIO MAIIUHY.

Hacrosimee wn300peTeHHe OMUCHIBAET BEPTHUKAJIBHO OPUEHTUPOBAHHYIO B3PBIBHYIO
peaxtuBHyo OpoHto (VERA), koTopast conep kuT cienyromue KoMnoHeHTs! (¢ur. 1 — ¢ur. 4):

- B3pbIBYATHIN Marepual (1);

- UHepTHas miacTuHa (2);

- nemndupyrommnii Marepual (3);

- Kopmyc (4);

- KpbIka (5) kopmyca,

- BEpXHHI OrpaHu4HTENh (6) KOpIyca,

- paciupsroLniics marepual (8).

BspeiBuarsiit matepuan (1) siBisieTcss MaTepuajoM MM CMECHIO MaTrepHalioB, KOTOPBIE
IETOHUPYIOT, KOrAa B HHUX momanaer neHerparop (7) KMHETHUECKOW HHEPTHMU WJIH B3PBIBHOU
¢dopmbl. B kauecTBe mpumepa 6e3 OorpaHUUEHHs] STUMH B3pbIBUATBIMH Matepuanamu (1) moryT
ObITh: Bomopon, HMX (B3pbIBYaTOe BEIIECTBO C BBICOKOW TemmepaTrypoii muasienus), PETN
(nentaspurpurrerpanutpar), HNIW (rekcaHuUTpOrekcaa3an3oOBIOPLUTAH), OKTaHUTPOKYOaH,
TNT (rpunurporonyorn), RDX (rekcoren) u apyrue marepuanbl MM UX cMecu. B kauecTse
npumepa 0e3 OrpaHUYeHHs] CMECh B3PBIBUATHIX MaTepuasioB (1) MOXKET UMEHOBaThCsA CMeChio B,
koropasi comepxkut 60% RDX, 39% TNT u 1% mnapaduna (3mecb - % wmacc.). B cmecu
B3pBIBUATBHIX MaTepuaioB (1) MOryT MPHCYTCTBOBATh HECKOJNBKO HEB3PBIBUATHIX MATEPUAJIOB,
KOTOpBbIE TPeOYIOTCS U PETYJIMPOBAHUS UyBCTBUTEIBHOCTH CMECH B3PBIBYATBIX MAaTepHAJIOB
(1). YUyBCTBUTENBHOCTh CMECH B3pBIBYATBIX MaTepuasioB (1) mommkHa ObITH MpHCIOCOONEHa K
peasbHBIM YCIIOBUSIM, XapaKTEPHBIM JUIsl BOEHHBIX npuMmeHeHuil: Oponss VERA He nomxkHa
aKTUBHPOBATHCS, KOTMa OHA OOCTPEIMBAETCS JIETKOH apTWUIepHed WM OPYTUMH CHapsiAaMu,
KOTOPBIE HE BBI3BIBAIOT CEPbE3HBIX MOBPEKICHHH OPOHHPOBAHHOTO TPAHCIIOPTHOTO CPEACTBA.
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Bponst VERA MokeT cOCTOATh U3 ONHOTO WJIM HECKOJBKUX CJIOEB B3phIBYATOrO Martepuaia (1).
Ha ¢ur 1 — ¢ur 4 nokaszana O6pons VERA, xoropas comepkuT 1Ba CJOS B3PBIBUATOTO
marepuaina (1).

WHepTHas rutacTiHa (2) BBINIOJIHEHA W3 HEB3PBIBYATOIO MaTe€pHalia, yCTOHUNBOTO K JIETKOH
apTWIUIEPUN WM JPYTUM CHAapsiiaM, KOTOpPbIE HE BBI3BIBAIOT CEPHE3HBIX MOBPEXKIECHUH
OpPOHMPOBAHHOTO TPAHCIOPTHOTO cpencTsa. MHepTHas miuacTuHa (2) IMEeT POBHYIO TUIOCKOCTh
(pur. 1 — ¢ur. 3). B ogHOM U3 BapPHUAHTOB BBHINOJHEHHS] MHEPTHAS IUTACTHHA (2) MOXET MUMETh
3JIEMEHTHI TUTACTUHYATON (POPMBI, KOTOPBIE MEPIEHANKYJISIPHBI OCHOBHON MIIOCKOCTH ((ur. 4).
OTH 3JIEMEHTHI TUIACTHHYATOW (POPMBI MMEIOT MPSIMOYTOJbHYIO (OPMYy M HUMEIOT IUIOCKOCTH,
NEePIEeHINKYJSIPHbIE OCHOBHOH IJIOCKOCTH. DJIEMEHTBI IJIACTHHYATOH (POPMBI OPHUEHTHUPOBAHBI
TakKUM 00pa3oM, YTO 3JIEMEHTHI TUIACTHHYATOW (POPMBI M Kpali OCHOBHOMN IJIOCKOCTH BEPXHETO
orpannuuTes (6) Kopryca, KoTopast HauboJjiee OH3KO PacoNokeHa K OTKPBITOM YacTH KOPITyca
(4), mapanienbHbl. DJIEMEHTHI IJIACTUHYATOH (POPMBI U OCHOBHAS MOBEPXHOCTH MOTYT OBITh
€IUHbIM KOMIIOHEHTOM WJIM 3JEMEHTBl IUTACTHHYATOH (OPMBI MOTYT OBITh OTAEIbHBIMHU
KOMIIOHEHTaMH, TNPUKPEIJICHHBIMA K OCHOBHOW IUIOCKOCTH IUIACTUHBI C TIOMOIIBIO Kpas
3JIEMEHTOB TUIACTHHYATOH (POPMBI. DJEMEHTHI IUIACTHHYATOH (POPMBI TPUKPEIUIEHBI K TOM
CTOpPOHE MHEPTHOW IIACTUHBI (2), ¢ KoTOpol mpuieraer neHerparop (7). MHepTHAas miuactuHa
(2), xoTOpasi COmEPKUT BIIEMEHT IUIACTMHYATOW (POpMBIL, majiee MO TEKCTY HMEHYeTCs Kak
UHEepTHas TuIacTUHA (2) C HEPOBHOW MOBEPXHOCTHIO. MHepTHast miuactuHa (2) MOXeT OBITh
W3rOTOBJIEHA M3 Psla METAJUIOB WJIM UX CIUIaBOB (CTajb, kKaraHas romoreHHas Opons (RHA),
JKEJe30, AMFOMHUHUHN, Menb U T.J.), CHHTETHYECKUX MarephasioB (IJIACTUKH, KepamMHKa U T.I.),
NPUPOIHBIX MaTEPUANIOB (IPEBECUHA H JP.) U APYTHX HEB3PBIBUATHIX MaTepHajoB. Marepuai, u3
KOTOPOTO HM3TOTABIMBAETCS HHEPTHasl IUTACTUHA (2), JOJKEH HMETh COOTBETCTBYIOINYIO
wiotHoCcTh. st obecneueHnss 3¢pdexTuBHON 3ammThl OT TEHETPaTopoB (7) KUHETHYECKOH
SHEPruM WHEPTHAas IUIACTHHA (2) BBINIOJIHEHA W3 IMPOYHOIO Marepuajia, TAKOro Kak KaTaHas
romoreHHast Oponsi. Eciin unepTHast miactrHa (2) 1omKHA UMETh HeOONBIION BEC, UCTIONB3YeTCs
UHEepTHas MmiacTuHa (2) ¢ Majoll IUIOTHOCTBIO (HAMpHUMEp, HM3TOTOBJIEHHAS W3 AJIOMUHHS).
WnueprHble muacTuHbl (2) U3 KaTaHOM TOMOTeHHOH OpPOHM IIMPOKO HCHONB3YIOTCS B OOEBBIX
mamuHax. bpous VERA moxker conep:kaTh OIHY WIM HECKOJNIBKO MHEPTHBIX TuacThH (2). Ecmu
oponss VERA conep:kuT HECKONBKO MHEPTHBIX IUIACTUH (2), €e COCTaB, pa3Mephbl WIN JpyTue
XapakTepUCTHKH MOTYT BapbHpoBatbcsi. Hampumep, ecim Opons VERA comepskur uerwipe
UHEPTHBIX IUIACTUHBI (2), OHU MOTYT OBITH BBIIIOJHEHBI U3 OJHOTO U TOTO K€ Marepuaia HIu

MOTYT OBITh BBIOJHEHBI W3 Pa3HBIX MaTepUAIOB M HMETh pa3jndHble cBoicTBa. Ilocne
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JEeTOHALMU B3pbIBUaToro marepuana (1) mHepTHas ruactuHa (2) m3rudaercs Moj HEKOTOPBIM
YIJIOM H, TAKAUM 00pa3oM, CHHYKAeT BEPOSITHOCTh MPOHUKHOBEHUs nieHeTpatopa (7). HazHaueHne
WHEPTHOW IJIACTHHBI (2) COCTOWT B TOM, YTOOBI 3aLIUTHTH OOEBYI0 MAIIMHYy OT BO3IACHCTBUS
(bakTOpPOB OKpy’KaroOIel Cpenbl, 3aLIUTUTh OT JIETKOH apTUIUIEPUH, YaCTHYHO 3alUTUTh OT
neHerparopa (7) KMHETHYECKOW HEPTUU MM B3PBIBHOW (OPMBI W/WiIK OCIaOUTh YIAPHYIO
BOJIHY, 0Opa3yIOLIyIOCs BO BPEMsI JETOHALIUH.

Hemndupyromuit matepuan (3) sABIIeTCA MaTEPHAIOM, KOTOPBIH CHHXKAaeT
YyBCTBUTEJIBHOCTh K AeToHaumu. Jemndupyromuii marepual (3) MOKET OBbITh MOJNYPETAHOM,
pPe3MHOM, CTEKJIOBOJIOKHOM, 0a3albTOBBIM BOJOKHOM U APYTUM MPHPOIHBIM, HIHU
CUHTETHUYECKHM MaTepHajioM Wik ux cMecbio. Korma nemndupyrommuii marepuan (3) momemnieH
MEKIy MHEPTHBIMH IUIaCTHHAMHU (2), 0Opa3oBaHbl HECKOJBKO CIIOEB U3 MHEPTHBIX IIACTUH (2) u
nemrnupyromero mMarepuaia (3). Takas KOHCTPYKIMS YMEHBIIAET BEPOSITHOCTh MPOHUKHOBEHUS
nererparopa (7) U crocoOCTBYET MEPeMEeIeHHU0 MHEPTHBIX TUIACTHH (2) APYTr K APYry, Korma
1ocJie KOHTaKTa C reHeTparopoM (7) MHepTHBIE TUIACTHHBI (7) N3rubaroTCs MO YIJIOM.

Kopnyc (4) mpencrapnsier coOOi KOHTEWHEp, YCTAaHOBJEHHBbIH Ha OOEBOW MaluHe,
KOTOPBIH COAEp>KUT B3pbIBYaThIE Marepuan (1), mHepTHy IwacTuHy (2), nemndupyromui
marepuan (3) u apyrue snementel 6poHn VERA. Kopnyc (4) MoxeT ObITh BBINONHEH U3 psna
METAJUIOB WJIM WX CIUIaBOB (CTajb, KeJIe30, ATIOMHHUH, MeOb U T.J.), CHHTETUYECKHX
MarepuaioB (TUIACTHKH, KePaMHUKa U T.JA.) NPUPONHBIX MaTepuasoB (HarmpuMmep, OpeBeCHHA U
T.JI.) WIH APYTHX HEB3pbIBYATHIX MarepuanoB. CTeHku kopmyca (4) MOryT ObITH Pa3TUYHON
TOJIIUHBI. HATIpUMep, camas ONMXKHAA CTEeHKa K OOEBOH MallMHE MOXKET HMETh OOJBIIVIO
TOJIIMHY, 4eM OOKOBble CTeHKH. lImoTHocTh Martepuana xopryca (4) Moxer OBIThH
OTPEryJIMPOBaHa B 3aBUCHMOCTH OT Bcel KoHCTpyKuuu Oponn VERA u ee HazHaueHus. Kopmyc
(4) ycTaHOBIIEH Ha OBEPXHOCTH O0eBO MamnHbl. KOHCTpyKIus Kopryca (4) UMeeT CXOICTBO ¢
KOpOoOOM, OCHOBaHHE KOTOPOro Hanbosee ONM3KO PacIioNioKeHO K OOEBOH MallluHe, a OTKPbITAas
4acTh PaCIOJIOKeHa Ha TOH CTOpOHe, ¢ koTtopoil mpuieraer nenerparop (7). Takum obpazom,
OTKpBITasi 4acTh Kopmyca (4) pacrmojio:keHa Ha HAuOOJIbIIEM PAaCCTOSHUU OT TMOBEPXHOCTH
00eBoii MaIIMHBI U 3aKpbITa KpbIkoi (5) xopnyca (¢ur. 1 — ¢ur 3). Kopnyc (4) cayxur ans
3amuThl 37eMeHToB Oporn VERA OT Bo3aeiicTBUs (hakTOPOB OKpYIKarOIEeH cpenbl, 00eCeueH s
yctorunBoctu OpoHn VERA, 3amuthl ot odcTpena Jierkol apTuijiepueil 1 YaCTUYHOM 3alUThI
OT MPOHUKHOBeHUs nieHerparopa (7).

Kpeimka (5) xopmyca sBIsieTCS KOHCTPYKLHMEH, BBIMOJTHEHHOW W3 HEB3PBIBYATOTO
Marepuaia, kortopas 3akpbiBaer kopryc (4). Kpeimka (5) kopryca MOXKET ObITh BBITIONHEHA U3
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psiia METaJUIOB WJIM HMX CIUTABOB (CTallb, KEJE30, AJIOMHUHHHA, MEOb U TJ.), CHHTETHYECKHX
MarepuaioB (TUIACTHKH, KePaMHUKa U T.JA.) NPUPONHBIX MaTepuasoB (HarmpuMmep, OpeBeCHHA U
TJ.) W JIPYyTUX HEB3PBbIBYATHIX MaTepuasioB. [IIOTHOCTH Martepuana Kpbluku (5) Kopryca
JOJDKHA PETYJMPOBATECS B 3aBHCUMOCTH OT KOHCTpykumu Oponnm VERA u ee HasHaueHus.
Kppimka (5) kopryca CIy»HUT AJis 3alIUTHI 5ieMeHTOB OpoHH VERA, pacrionoXeHHbIX BHYTPH
kopryca (4), oT BO3AEHCTBUS (hAaKTOPOB OKPYKAKOIIEH cpeabl, 00eCleYeHHsl yCTOWYUBOCTH
O6ponn VERA 1 yacTU4HOI 3a1uThl OT 00CTpena Jerkol apTHIUIePHEH.

OCHOBHBIM KOMITOHEHTOM HACTOSIIIETO M300PETEHHUs SIBIISIETCS] BEPXHHUI OrpaHUIUTEND (6)
Kopryca. Bepxuuii orpaHuunTens (6) Kopryca SIBISETCS 4acTbiO Kopryca (4), KoTopas NMeeT
IUTACTHHYATYIO (POPMY, PACTIONIOKEH C OTKPBITOW CTOPOHBI Kopmyca (4) M YaCTUYHO 3aKPbIBAET
UHEPTHYIO TiacTuHy (2). Bepxuuil orpannumrens (6) kopryca mMeeT HEOOJNBLIYIO JJIHHY, HE
3aKpbIBaE€T BeCh Kopmyc (4) M YCTAaHOBJEH INON YIJIOM Ha CTeHKe Kopryca (4). Yronm mexay
BEPXHHM OrpaHuuuTeneM (6) Kopryca M CTeHKOH kopmyca (4) MOXET BapbHpPOBaThCs, HO
HanOonee yacto cocrasisieT 90 rpagycos. Hanbonee yacto BepxHuii orpaHuuuTens (6) kopmyca
U3rOTABJIMBACTCS W3 TOTO K€ Marepuaja, 4To U Kopmyc (4), HO MOXeT OBITh W3rOTOBJIEH W3
apyroro marepuajiia. Bepxauii orpannunrens (6) koprmyca OOBIMHO SIBIISIETCS HPOAOIDKEHHEM
BepXHeH cTeHKH (4) kopryca. B otnenbHOM ciyuae BepXHUI orpaHu4uTeNb (6) KOpIyca MOXKET
OBITh MPOAOIDKEHNEM JIFO0OH CTEHKH Kopryca (4), T.e. HIKHEH nian OOKOBBIX CTEHOK KOpITyca.
BepxHuii orpannanTens (6) Kopryca CIyKUT IS YASPKUBAHUS YaCTH WHEPTHOHN TUTACTHHBI (2),
KoTopasi BbiOpackiBaeTcs u3 OpoHu VERA mnocne peroHarum;, Takum 00pa3oM, HHEPTHAs
macTuHa (2) coBepIIaeT BpaIIaTeIbHOE IBIKEHUE U U3rH0aeTCs MO YIJIOM.

Pacmupsiromuiics marepuan (8) sABISETCS MaTepualioM, KOTOPBIA CXKUMAeTCs B
HEaKTHMBHOM COCTOSIHHH, CIIOCOOEH HCIIONIb30BaTh KMHETHUECKYIO HHEepruto nenerparopa (7) u
MocJie KOHTakTa ¢ meHerparopoM (7) pe3ko yBenuuuBaeTcs B oObeme. Pacimpsirormuiics
matepuan (8) MoxkeT OBITh PACIIUPSIOMIEHCS PE3UHOW, YIUIOTHEHHBIM MOJUITHIICHOM,
BBICOKOIUIOTHOM HEB3PBIBUATON MEHOH WM APYTUMH MPHUPOAHBIMH WM CHHTETHYECKUMHU
Marepuanamu. Pacmmpsirommuiicss marepuan (8) mocne koHTakra ¢ neHerpatopoMm (7)
pacuInpsieTcst 3a CYeT YBEJIMYEHHsI CBOET0 O0bEMa M, TEM CaMbIM, IEPEMEIIaeT B CTOPOHY
UHEPTHYIO TUIACTHHY (2), KOTOpas pa3pylLIaeT Win OTKJIOHsAeT nererparop (7). Pacumpsrommiics
marepuai (8) MOMEIIeH MeXIy MPOCTPAHCTBAMU 3JIEMEHTOB TUIACTHHYATOW (POPMBbI MHEPTHOH
IUTACTHHBI (2) ¢ HEPOBHOM MOBEPXHOCTHIO (pur. 4, A). B ornenpbHOM ciiyuae OH TakKe MOXKET

ObITh ITOMeIIeH B ipyroM Mecte OpoHn VERA.



bponst VERA ycranoBneHa Ha O0€BOIl MalunHe TakuM O0pa3oM, YTO OTKPBITas YacCTh
kopryca (4) pacrmojio:keHa Ha HauOOJIbIIEM PACCTOSHUU OT OoeBol MarmuHbl. OTKpBITAs 4acTh
kopryca (4) coemuHeHa ¢ BEPXHHM OrpaHH4HTENeM (6) Kopmyca U 3akpbiTa KpbIIKOH (5)
kopryca. Takum obpasom, nenerparop (7) cHavdana momagaeT B KpbIKy (5) kopmyca.

Croco0 nmelcTBUsI ONMUCAHHON BEPTUKAJIBHO OPHEHTHPOBAHHOW B3PBIBHOH PEAKTHBHOM
oponn (VERA) ocHoBan Ha koHCTpykuuu OpoHu VERA. B 3aBucmMocTH OT BHYTpPEHHETrO
NOJIOXKEeHUsT B3pbIBUaTOro Marepuana (1), uHeptHOW macTuHbl (2) W AeMOQUPYOIEro
Marepuana (3) BO3MOXKEH pasiU4dHbIA 3(P(EKT, OKa3bIBAEMbI HAa COCTABIISIOIINE 3JIEMEHTHI
nererparopa (7), ¥ COOTBETCTBEHHO, MOXET OBITh AOCTUTHYTa pasiuyHas >PQPeKTHBHOCTH
oporu VERA.

B oxgnoM u3 BapmaHTOB BhINOJIHEHUS OpoHss VERA comepkut crienyrommne KOMIIOHEHTBHI,
€CJIU CMOTPETh CO CTOPOHBI, C KOTOpOH mpuieraer nenerparop (7): kpeimka (5) kopmyca,
BEPXHHUI OrpaHu4uTeNb (6) KOpIyca, OTKphITas 4acTh (4) Kopmyca, MHepTHas IulacThHa (2),
cyoit B3peIBYaToro marepuana (1), maeprHas muactuHa (2), cioit B3pbiBdaToro marepuana (1) u
ocHoBanue kopmyca (4) (bur 1). Korna nenerparop (7) nonanaer B Oponto VERA, nenerparop
(7) pazOuBaer kpbIIKY (5) KOprmyca W NEpPBYIO HHEPTHYIO IUIACTHHY (2), KoTopas Hambonee
Oonmu3ko pacnojokeHa kK kpwimke (5) xopmyca (¢ur 1, A). Ilocne monamgaHus B MEpBBIA CJIOH
B3pbIBUaTOro Marepuana (1) stor B3peBUaThiii Marepuan (1) AETOHUpPYET, YTO SBIAETCS
OOBIYHBIM SIBJICHHEM B CJy4ae B3PbIBHOW peakTnBHOH Oponu. IlepBas mHepTHast ruactuHa (2)
nskercst ot Oponn VERA nocne neronauuu (¢ur. 1, B). Tpaekropust nHepTHOI rutacTuss! (2)
B 3HAUUTENIbHOW CTETEHH OIPENeNseTcsl BepXHUM orpaHuumresneM (6) kopryca. Bepxuuit
OrpaHHYUTEND (6) KOpIyca YAEp:KUBAET BEPXHIOK YaCTh MEPBONW WHEPTHOU IUIACTUHBI (2), 4TO
NPUAAET BpaIaTeIbHOE MAsSTHUKOBOE NIBIKEHHE BBEpX HHEpPTHOH mactuHe (2) (dur 2, B).
Bpems BozneiicTBus nmepBoil MHEPTHOH MmiiacTuHEI (2) Ha nenerpartop (7) yBenmuusaercs. Eciu
nererparop (7) sIBISETCS MEHETPATOPOM KUHETHUYECKOW SHEPruH, NepBas MHEPTHAs IJIaCTUHA
paspywaer neHerparop (7) KMHETHUECKOW SHEPTUH Ha OTAENbHBIE 3JIEMEHTHI C IOMOIIBIO €€
IUIOCKOCTH M BO3IEHCTBYET Ha TPaeKTOpHIO neHerparopa (7) KMHETHYEeCKOW sHepruu. Takoe
IBW)KEHHE MEPBOH MHEPTHOH IIACTUHBI (2) mocie NEeTOHAIMH 3HAYUTENbHO CHIKAET SHEPTHIO
neHerparopa (7) KMHETHYECKONW 3HEPTUH, YBEJINYHBAET BEPOATHOCTb OTPAKEHHS] OCTAaBIICHCS
yacTu neHerparopa (7) M CHIDKAeT BEPOSTHOCTh NPOHMKHOBeHWs. Ecmm mnenerparop (7)
SIBJISIETCS TIEHETPATOPOM B3PBIBHOH (hOPMBI, TepBasi HHEPTHAS TUIACTHHA, BPAIIAIOIIASCS TOCHe
IeTOHALMY, pa30MBaeT WM YaCTUYHO paspyllaeT LeJOCTHOCTh IIOTOKA, CO3/1aBaeMOro
neHerpatopoM (7), ¢ TOMOIIBIO €€ TUIOCKOCTH, YTO YMEHbBINAET BEPOSITHOCTh NaJbHEUIIEro
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npoHukHoBeHus. Eciu nenerpatop (7) sBIsieTcsl TAHAEMHBIM TIEHETPATOPOM B3PBIBHOM (hOPMBI,
nepBasi MHePTHasl TUIacTHHA (2) mociie eTOHALNHU MOBPEXXIAeT KapTPUIK MEPBOTrO MEHETPaTopa
(7) 1 nMeeT BOSMOXKHOCTH TMOBPEXKACHUS OCHOBHOTO KapTpHika reHerparopa (7) B3pbIBHOH
dbopmsl, T.e. HarpaBieHHs neHeTpaTopa (7) BBEpPX, MM MOBPEXKICHHUS CAMOTO KapTpUIKa Mepen
ero aeroHauueil. Ecmu menerpatop (7) KMHETHYECKOW 3HEPTUM WM OCHOBHOH KapTPHIUK
TaHAeMHOro nenerparopa (7) B3pbIBHOH (OPMBI pa3pyllaeTcst ¢ MOMOLIBIO BTOPOH HHEPTHOM
riacTuHbl (2), nenerparop (7) momagaer BO BTOPOH ciioil B3pbiBuaroro Marepuana (1) (pur 1,
C). Korma Bropoii cioii B3pbeiBuaToro Mmarepuana (1) nperonupyetr, sddext sBuseTcs
aHaJOrMYHBIM 3¢ (EeKTy NOeTOHAUMH TepBOro cjos B3peiBdatoro Martepuana (1). Ecmum
ne"erparop (7) ABJISIETCSA MEHETPATOPOM KHHETHIECKOI SHEPTHH, BTOpasi HHEPTHas rutacTuHa (2)
paspywaer neHerparop (7) KMHETHUECKOW SHEPTUH Ha OTAENbHBIE 3JIEMEHTHI C IOMOIIBIO €€
IUIOCKOCTH U BIIMSIET HAa TPACGKTOPUIO MeHeTrparopa (7) KWHETUYECKOH HSHEPrHMHM WM Jake
BBI3BIBAET €r0 OTpPakeHHe. Takoe NBH)KEHUE BTOPOIH MHEPTHOM IIACTHUHBI (2) MOCie AeTOHALNN
TAK)K€ YMEHBIIAET BEPOSTHOCTb MNpPOHUKHOBeHUs mneHerparopa (7). Ecmu menerparop (7)
SBJISIETCSI TAHIEMHBIM TIEHETPATOPOM B3pPbIBHOH (OpMBI, Bropas HHEpTHas IuacThHa (2)
pa3OuBaeT WJIM YaCTHYHO pa3pyllaeT LEJOCTHOCTb IOTOKAa, CO3JaBa€MOr0 OCHOBHBIM
KapTpumkeM neHerparopa (7), ¢ TOMOIIBIO €€ TUIOCKOCTH, YTO 3HAYUTENbHO YMEHBIIAET
BEPOSTHOCTh MPOHMKHOBeHHs. B 3ToM mpumepe (pur 1) Oponss VERA comepxur nBa ciost
B3pbIBUaTOro Marepuaia (1) u e nHEpTHBIE IIACTUHEI (2), HO OpoHst VERA moxer conep:kathb
Pa3JIMYHOE YUCIIO CIIOEB B3pbIBUATOrO Marepraa (1) u MHepTHBIX MIacTuH (2).

B npyrom BapmaHTe BBIMONHEHHS 3TOTO JK& N300PETEHUST MEXIy MHEPTHBIMH TUITACTHHAMH
(2) moryt OBITh MOMEINEHBbI ONWH WJIM HECKOJNBKO ClioeB Aemmdupyromero marepuana (3). B
sToM ciydae OpoHss VERA conepuT cienyromue KOMIIOHEHTBI, €CJIH CMOTPETh CO CTOPOHBL, €
KOTOpO# npuieraeT nererpatop (7): kpblmka (5) kopryca, BEpXHUN OrpaHu4HTeNb (6) KOpmyca,
OTKpBITasi 4acTh (4) Kopmyca, WHepTHas TutactuHa (2), cnoi nemmndupyromero matepuaia (3),
UHEepTHas IiactuHa (2), cioil pemndupyromero Marepuana (3), nHepTHas miactuHa (2), cioi
B3pbIBUaTOro Marepuana (1), mHeprHas mactuHa (2), cioil B3peiBUaroro marepuana (1) u
ocHoBaHue kopmyca (4) (dur 2). B stom cnyuae Oponss VERA comep:KUT TpU HHEPTHBIE
iacTuHbl (2) u aBa cnos aemmndupyromero Marepuana (3) (¢ur 2, A). Korma nenerparop (7)
nonanaet B OpoHio VERA, nenerparop (7) npobusaer KpbImKy (5) KOpryca U 3aTeM MpoOHUBaeT
NIEPBYIO, BTOPYIO M TPETbIO HMHEPTHbIC IUIACTHHBI (2). Bepxuuii orpanmuutens (6) kopmyca
yIAEePKUBAET BEPXHIOK HYaCTh NMEPBOH WMHEPTHOW IUIACTHUHBI (2), 4TO NMPUAAET BpAIIATENbHOE
MasiTHUKOBOE IBW)KEHHE BBEpX HHEpPTHOH miactuHe (2) (¢ur 2, B). Mexny wuHEpTHBIMU
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miacTuHamMu (2) pacrojio:KeHbl J1Ba CJIOsl IeMIpUpPYyromero Marepuana (3), KOTOpble YaCTHYHO
YMEHBIIAI0T YyBCTBUTENBHOCTh K JETOHALIMK U CJYKAT IJIS TOTO, YTOOBI MHEPTHBIE TUIACTUHBI
(2) mormu 3¢PeKTUBHO MepeMeInaThCsi CO CKOJNBKEHUEM OTHOCUTENIbHO APYT APYra IMOJ YIJIOM
nocyie koHtakra ¢ meHerpatopoM (7). Takas koHcrpykiusi O6pornm VERA obecneunBaet
s¢dexTuBHyr0 3amuty OT mneHerparopa (7) kuHEeTHUeckoil »Hepruu. llepenHsst dacThb
neHerparopa (7) KHHETHUECKOW SHEPTHU pa3pe3aeTrcs, T.e. Kakiaas HHEpTHas IutacThuHa (2)
u3MenpdaeT neHeTparopsl (7) KMHETHMYECKOH SHEPruu Ha OTAENbHBIC 3JIEMEHTHl M BIHSIET HA
TpaeKkTopuro neHerparopa (7) KMHETUUECKOW SHEPTHH 3a CUET OTTHOAHWs M Pa3pyLIeHHs ee
miockocTu. Takum oOpasom, neHerparop (7) omHOBpeMmMeHHO moneepraercs >pdexram
U3MENIBYeHHUsT W BPALICHUS MEXKOY CIOSIMH C Pa3UYHbIMU XapaKTEPHCTUKAMH, a TaKke
3HAYUTENIbHO YBEIMYMBAETCS BPEMs BO3IEHCTBHS MHEPTHOU riacTuHbl (2) Ha nenerparop (7).
Korma nenerparop (7) sBiseTCs NEHETPATOPOM B3PBIBHOW (DOPMBI, OTOTHYTblE HHEPTHBIC
IUIACTHHBI (2) pa3OMBAIOT WJIM YaCTHYHO pa3pyLIAOT LEJOCTHOCTh IOTOKA, CO31aBaeMOro
nererpatopoM (7), ¢ TOMOIIBIO MX IUIOCKOCTeH. Ecnm meHerparop SBIs€TCS TaHIEMHBIM
NIEHETPATOPOM B3PBIBHOH (POPMBI, OTOTHYThIE HHEPTHBIE TUIACTHHBI (2) TOCE AETOHALUH MOTYT
MOBPEKIAaTh KaK MEPBBIM, TaK U BTOPOH OCHOBHOH KapTpHIUK TaHIeMHoro mneHerparopa (7)
B3pbIBHOHW (opmbl (pur. 2, B). Eciam ocHOBHOH kapTpumk TaHmeMHoro mnenerparopa (7)
B3PBIBHOHW (DOPMBI OCTAeTCS HETOBPEKACHHBIM IIOCTe MNepBOi aeroHanuy, nererparop (7)
npoOuBaeT 4eTBEPTYIO (TOCIEAHION) MHEPTHYIO TUIACTHHY (2) W TOmajaeT BO BTOPOH CIOH
B3peIBaaToro Marepuaina (1) (pur. 2, C). Bropoii crnoii B3priBuaToro Marepuaina (1) neroHupyer
u, uderBepras (TOCIEOHssI) WHEPTHAs IUlacTUHAa (2) pa3OMBaeT MM YAaCTHYHO paspylIaeT
LIEJIOCTHOCTh TIOTOKA, CO371aBa€MOr0 OCHOBHBIM KapTpUIKeM meHerparopa (7), ¢ MOMOILIbIO ee
wiockoctu. Ecnn nenerpatop (7) KAHETUYECKOH SHEPTHH OCTAETCsl HEPa3pyLIEHHBIM BO BPEMs
NepBOM AETOHALIMHM, OH Pa3pylIaeTcs BO BPEMsl BTOPOH NETOHAMH. JTa KOHCTPYKLHUS OpOHU
VERA sBusiercs Gonee Tspkenold W rabapuTHOH, HO 3HauuTesNbHO Oonee 3¢ddexTuBHON H
NPEAyCMaTPUBAET YCOBEPIIEHCTBOBAHME, T.€. TIO3BOJISIET KOMOMHUPOBATh PA3IMYHbIE MaTEPHAITBI
NPUMEHUTENIbHO K aAeMndupyromuM wMarepuanaMm (3), B3peiB4aTbiM Marepuaiam (1) u
MarepuajaM WHEPTHOH IIacTHHBI (2).

B npyrom BapuaHTe BBINOJHEHHUs TOToO ke camoro m3odperenust OpoHss VERA comepsxut
CJIEAYIOIINE KOMITOHEHTBI, €CJIH CMOTPETb CO CTOPOHBI, ¢ KOTOpoH mpuietaer neHerparop (7):
Kpblluka (5) KopIyca, BEPXHHUI orpaHuuuTesb (6) kopmyca, OTKpeITas 4acTb (4) kopmyca,
UHEepTHas IactuHa (2), ciol B3pbiBdaroro Marepuana (1), mHepTHas ruractuHa (2), CioH
nemndupyroiiero Marepuaia (3), nHepTHas racTuHa (2), cioil meMnuPyOIEero mMarepuana
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(3), uneptHas miactuna (2), cioit B3psiBuaToro Marepuana (1) u ocHoBanue xopmyca (4) (ur,
3). Meticreue Takoii 6porn VERA cxomvo ¢ neiictBueMm, mokasaHHbIM Ha ¢ur 2. OcHOBHOE
paszudre OTHOCUTCS K Cy4aro TaHaeMHoro nenerparopa (7) B3peiBHOH dopmbl. Korna nmepseiii
ciiol B3phIBYAaTOro Marepuana (1) meToHUpyeT, oqHa WHEPTHAs IIacTUHA (2) OTrudaeTcs, 4rTo
0OyCJIOBIMBAET OTKJIOHEHHWE WM pa3dallaHCHpOBaHHE IMEPBOrO KapTpumka meHerparopa (7)
B3pbIBHOU Qopmbl (pur 3, B). Ha ocHoBHOI kapTpumk meHerparopa (7) B3pBIBHOH (HOpMBI
BO3NIEHCTBYIOT TPU WHEPTHBIE TUTACTHHBI (2), KOTOpble OTrUOAI0TCS MOCHe NETOHAIMA BTOPOTO
cnosi B3pbiBuatoro marepuajia (pur 3, C). B stom cnyuae cymectByer Oojiee BBICOKas
BEPOATHOCTH 3(P(PEKTHBHOrO MOBPEXKACHUSI OCHOBHOTO KapTpumka neHerparopa (7) B3pbIBHOH
dopmbl. B cnyuae menerparopa (7) kuHeTMdeckod sHepruu d¢dekt anajorudeH 3hdexTy,
nokazaHHoMy Ha ¢ur. 2. ITocne neroHauuii HHEPTHBIE TUIACTHHBI (2) oTrubdarTcs 1 pa3dUBaOT
neHerpatop (7) KUHETUYECKOW SHEPTMH HAa OTHCNbHBIE JJIEMEHTBl U BO3NEHCTBYIOT Ha
Tpaekropuro nenerparopa (7) B3pbIBHON (POPMBI C TOMOIIBIO UX TUIOCKOCTEH.

B eme oxgHOM BapuaHTe BBINOJHEHUs TOTO ke camoro u3oOpereHus OpoHst VERA
COAEPIKUT CJICAYIOLINE KOMIIOHEHTBI, €CJIH CMOTPEThb CO CTOPOHBI, C KOTOPOH MpHIIETAeT
nererparop (7): kpblika (5) kopryca, BEpXHHNA OrpaHUYIUTENb (6) KOPITyca, OTKpBITas 4acThb (4)
KOpryca, HWHEpTHas IuiacTuHa (2), ciod B3pbiBdatoro marepuana (1), pacmmpsiromuics
marepuan (8), umHepTHas TuacTHHa (2) € HEPOBHOW MOBEPXHOCTBIO, CJIOH B3PHIBYATOrO
marepuana (1) u ocHoBanue kopmyca (4) (¢ur. 4). Uto Kacaercsi BBHIIICOMUCAHHBIX CIy4aes,
s¢pdextuBHOCTE OpoH VERA 3aBucur or mecra Oponu, kyma momamaer meHerpartop (7).
O¢pdexruBHocTs Oponn VERA sBnsercss HamOombliuel, korga neHerparop (2) momamaer Kak
MOKHO OJIMKe K BEpXHEMy orpaHuuuTento (6) kopryca. B atom ciydae nHepTHas miactusa (2) ¢
HEPOBHOH TOBEPXHOCTBIO JIOJNIbIIE BO3IEHCTBYeT Ha meHerparop (7), MOCKOJBKY IUIOIIAIb
MOBEPXHOCTH WHEPTHOMN IUIACTUHBI (2), KOTOpas Paclolio’KeHa MEXIy MECTOM, KyJa IOIMaaaeT
neHerpatop (7), ¥ KpaeM HHEPTHOH TUIACTUHBI (2) C HEPOBHOW MOBEPXHOCTBIO, KOTOPBIH
u3rudaercs B HauOONbIIeH cTeneHw, siBysieTcs: Oonbieil mo BenuunHe. Korma nenerparop (7)
NOTIAIaeT B TO MECTO, KOTOPOE PACIIONIOKEHO Jaiblile OT BEPXHEro orpaHuuutens (6) kopmyca,
s¢dexruBHOCTE OpoHr VERA cHmkaeTcsi. Dta npolieMa peraercsi ¢ MOMOIIBIO KOHCTPY KLU
Oopoun VERA u 3jeMeHTOB mutacTHHYATOM (HPOPMBI HMHEPTHOH IUTACTHHBI (2) ¢ HEpOBHOH
nosepxHOCThIO (¢ur. 4). Korna nepsblii cioii B3pbiBUaTOro marepuana (1) neroHupyert, nepsast
WHEpTHAs IIacTuHa (2) orrudaercs, 4To oOyCIOBIMBAET OTKJIOHEHHE MM pa3OaaHCHpOBaHHE
NEepBOTO KapTpHIka TaHAeMHOro mneHerparopa (7) B3peiBHOH ¢opmer (¢ur. 4, B). Korma
OCHOBHOH KapTpuIK neHeTpaTopa (7) B3pbIBHOM (POPMBI TOMIAgaeT BO BTOPOU CJIOH B3PBIBYATOTO
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marepuaia (1) (¢ur. 4, C), BepXHUH 3JIEMEHT IJIaCTUHYATOH (HOPMBI MHEPTHOH MIacTUHBI (2) C
HEPOBHOU MOBEPXHOCTHIO MOCJIE NETOHAIIMK OMHUPAETCS HA BEPXHHUIM OrpaHUUIUTENb (0) KOpIyca
WA TIEPBYI0 MHEPTHYIO IUIACTUHY (2) U Ha cTeHKy kopmyca (4). Takum oOpas3om, MHEpTHas
iacTiHa (2) ¢ HEPOBHOH MOBEPXHOCTBIO HE MOXKET OTrHOaThCsl KaK MHEPTHAs IiacTuHa (2) ¢
POBHOH TMOBEPXHOCTBIO. MexXny HHEPTHOW IIacTUHOW (2) ¢ HEpOBHOH NOBEPXHOCTBIO U
cTeHkoi kopmyca (4) obpa3oBaH ypoBeHb. MHepTHast miacTuHa (2) ¢ HEPOBHOH MOBEPXHOCTHIO
CHavaJsia paspyuiaer rneHerparop (7) mocpencTBoM nepeMernenus BHU3. Korna BepxHU 3JeMeHT
IUTACTHHYATOH (POPMBbI MHEPTHOW IIACTHUHBI (2) C HEPOBHOW IMOBEPXHOCTHIO ONMUPAETCS HA
CTEHKy Kopmyca (4), nHepTHas 1uiacTiHa (2) ¢ HEpOBHOM MOBEPXHOCTHIO pa3pyLIaeT MEHETPATOP
(7) mocpencTBOM mepeMeIneHrs BBEpX. ITO YIJIMHSIET TPACKTOPHIO, IO KOTOpoii neretparop (7)
IBWKETCSI B MHEPTHOH miiacTuHe (2), yTo 0OyCIOBIMBAET YBEIMYEHHOE BO3AECHCTBUE MHEPTHOU
IUIACTHHBI (2) ¢ HEpOBHOH MOBepXHOCTHIO Ha meHerparop (7). Kpome Toro, 4actb MHEpPTHOH
wiacTuHbl (2) ¢ HEPOBHOH MNOBEPXHOCTBIO, KOTOpas HauOonee yhajeHa OT BEPXHEro
orpaHuuuTeNs (6) KOpIyca, IBHXKETCS 110 TPACKTOPUH, KOTOpasi HanboJjee yaaieHa OT BEPXHEro
orpannyuTtenss (6) xopnyca. CrnemoBarenbHO, NJOMANb HHEPTHOW mNNacCTUHBI (2),
BO3NEHCTBYIOIEH Ha meHeTparop (7), yBENMYUBAETCS, U yBEJIUYMBACTCS JUIMHA NEPEMEIeHUs
ne"erparopa (7) B MHEPTHOHW miacTuHe (2) ¢ HEPOBHOW MOBEPXHOCTHIO, UYTO OOYCIIOBIMBAET
nosblmeHne ¢ dexrusaoctr OpoHn VERA.

Bo3Mo)kHBI fpyrue BapHaHTHI BBIMOJIHEHHS TOTO JK€ CaMOro HM300peTeHus, Koraa
MOJIO’KEHHE WHEPTHOM IJIACTUHBI (2), ¢JIosi B3pbIBUaTOro Marepuaia (1), ciost meMngupyromero
Marepuana (3) WM pacimpsronierocs: Marepuaia (8) OTHOCUTENBHO APYT Apyra BapbUPYETCS,
WJTA MOXET U3MEHSATBHCS KOJIMYECTBO 3THUX 3JIEMEHTOB B KOHCTpykumu Oporn VERA. Ecnu Oponst
VERA conep:xut Oonblie OMHOW MHEPTHOW IIacTUHBI (2), cios B3pbiBYaToro BemecTtsa (1),
cinost nemmnupyromero Marepuana (3), KaKIblil U3 3TUX 3JIEMEHTOB MOXKET OBbIThb BBITIOJHEH U3
Pa3HBIX MaTepPHAaJIOB.

bporst VERA wmoxer ObITb YCTAaHOBJIEHa HAa BEPTHKAJIBHYIO, TOPU3OHTAJBHYIO HIIH
HaKJIOHHYI0 noBepxHOCTH. [Tockonbky OpoHst VERA 3¢ dexTrBHa B BEPTHKAIBHOM MOJIOKEHUH,
pa3Meprl Takoi OpoHH HeOonbIIKe, MO3TOMY pasMepbl OoeBoil MammHbl ¢ Oponeli VERA
COOTBETCTBYIOT CTAHAAPTaM Ha OOEBbIE MALIHHBL.

B 3aximoveHun ciaenyer OTMETHTD, UTO CIOCO0 NeHCTBHS BEPTHKAIBHO OPUEHTHPOBAHHON
B3PBIBHOM PEAKTUBHOM OPOHHM MOXKET OBITh pa3/eNieH Ha CICAYIOLIIE STAllbI:

- menerparop (7) nomanaet B Oponto VERA,;

- menetrparop (7) npobusaet KpwIKy (5) KOpITyCa,

14



- neHerparop (7) npobuBaeT MHEPTHYIO MJIACTUHY (2),

- neHerparop (7) nmonagaer BO B3pbIBUaThIid Marepual (1);

- B3pbIBUaThlii Marepua’i (1) meToHuUpyeT W BbIOpPACHIBAET MHEPTHYIO IUIACTUHY (2) U3
oponn VERA,;

- BepXHUH OrpaHH4MTENb (6) KOpPIycCa YAEp:KUBAeT HacThb MHEPTHOM IUIACTUHBI (2) 4YTO
NpUAaeT BpalaTelbHOE MAsATHUKOBOE JBIKCHUE BBEPX HWHEPTHOH muactuHe (2), KoTopas
W30THYTA IO YIJIOM,

- UHEepPTHas TUTACTHHA (2), OTOTHYTasl MOCJe AETOHALNY, YBEJIUYUBAET BPEMsl BO3IEHCTBHS
C TIOMOLIBIO €€ IJIOCKOCTH Ha mneHerparop (7), paspywaer mneHerparop (7) KUHETHYECKOH
SHEPrUM Ha OTHEJbHBbIE 3JEMEHTbl M BO3ACHCTBYET HA TPACKTOPUIO OCTABINEHCS YacTH
ne"erparopa (7) KUHETUYECKOH 3HEPTUH, OTKJIOHAET WU pa3dalaHCHPYeT MEepPBBIH KapTPHUIK
ne”erparopa (7) B3pbIBHOH (HOPMBET,

- ecyii Oporst VERA conep KUT HeCKOIBKO CJIOEB B3pbIBUATOr0 Marepuana (1) u HeCKOIbKO
WHEPTHBIX TUIACTHH (2), MOCIENyIOIHUe WHEPTHbIE IUIACTHUHBI (2), OTOTHYTBIE TOCJTE BTOPOH
IETOHALIMY, pPa3pyLIalOT OCTABLIVIOCS YacTb INeHeTparopa (7) KWHETUYECKOH 3HEpPruu Ha
OTHENbHBIE 3JIEMEHTBI, BO3IEHCTBYIOT Ha TPACKTOPUIO OCTaBIueics wactu mneHerparopa (7)
KUHETHYECKOH SHEPruM, OTKJOHSIOT MK pa30alaHCHPYIOT OCHOBHOW KapTPUIDK MEHETparopa
(7) B3pbIBHOH POPMBL

Omnucanue MpeAnoUTUTENbHBIX BAPUAHTOB BBIMOJIHEHHS, MPEICTABICHHOE BBIIIE, CITYXKUT
s osicHeHust n3ooperenus. OHO He SIBIsieTCs MOAPOOHBIM UITH OTPaHHMIUTEIbHBIM OITUCAHHEM
IUISL OTIpeneNieHHs] TOYHOH (POPMBI WIJIM BapUaHTa BBINMOJHEHUs. BrienpuBeneHHOE ONMHCcaHue
CJIElyeT pacCMaTpHUBAThCs OOJNBIIIE KaK MOSCHEHNWE, a HEe OrpaHndeHne. SCHO, YTO CIIEIHaTUCThI
B paccMarpuBaeMoil 0OJACTH MOTYT BBINIOJIHUTh MHOTOYUCIEHHBIE MOAU(DHUKALINN U U3MEHEHHUS.
Bapuant BbIOMHEHMS BBIOpPAH W OMUCAH Uil HAWIYULIEro IOHUMAaHUS HIEH HACTOALIETO
H300peTeHNs M WX HAWIYYLIero MPaKTHYECKOr0 NPUMEHEHUs Ui Pas3IHYHBIX BapUAHTOB
BBITTOJIHEHHSI ¢ PA3IMYHBIMI MOIU(UKALMSIMH, MIPUTOIHBIMU JJI1 KOHKPETHOTO HUCIOJb30BAHUS
wii BHenpeHus. llpenamomaraercs, u4To 00BEM H300pPETEHUS YCTAHABIMBAETCS C MOMOIIb
onpeneneHus, 100aBIIEMOr0 K HM300pPETeHHI0 M €ro SKBHBAJEHTAM, B KOTOPBIX BCE 3TH
OTIpefieNIeHUs] HIMEIOT 3HAYeHNE B CAMBIX IIMPOKUX IMpeaesiax, eCiii He yKa3aHO HHOe.

B BapmaHTax BBINOJHEHUs, OMHMCAHHBIX CHEIHMAJIICTAMH B paccMaTpuBaeMol obOacTw,
MOTYT OBITh BBITIOJTHEHBI MOAU(UKAIMN Oe3 OTKJIOHEHUS] OT 00bheMa HACTOSIIEr0 N300peTeHUs,

KaK OIPEEeNIEHO B MPUIOKEHHOH (Ppopmyiie n300peTeHus.

15



OOPMVIJIA U30BPETEHUA

1. BeprukanpHO OpHEHTHUpPOBaHHAs B3pbIBHas peaktuBHast OpoHs (VERA), comep:xammast
KOPIYC, KPBIIIKY KOPIyCa, HHEPLUUOHHYIK IUIACTHHY, CJIOH B3pPBIBYATOrO Marepuala,
NpefAHa3HaueHHass U1 YCTAHOBKM Ha OOEByH0 MAIIMHY U 3aIMUTBl OT IPOHHUKHOBEHUS
NEHETPATOpa, OTIUYAIOIIAsACS T€M, YTO BEPTUKAJIbHO OPHUEHTHPOBAHHAS B3PBIBHAS PEAKTUBHAS
OpOHsI CONEPKUT BEPXHHUM OrpaHUYUTEIND (6) KOpIyca, 1Be UM OONblile HHEPTHBIX IIacThH (2)
U aBa win Oonblie cjaoeB B3pbiBdaToro marepuana (1), xopmyc (4) u kpeimky (5) xopmyca,
KOTOPBIE PACIIOJNIOKEHbI B CIENYIOIIEM IOpPSIKE, €CIU CMOTPETh CO CTOPOHBI, C KOTOPOH
npuieraer nenerparop (7):

- KpbIka (5) kopmyca,

- BEpXHHUI orpaHuaurens (6) kopryca,

- OTKpBbITas 4acThb Kopryca (4),

- UHepTHas macTuHa (2),

- cJIo#t B3pbIBUaTOro Marepuaina (1),

- UHepTHas macTuHa (2),

- ¢JIo¥t B3pbIBUaTOrO Marepuana (1),

- OCHOBaHHe Kopmyca (4).

2. BepTukaibHO OPHUEHTHUPOBAHHAS B3PBIBHAS PEAKTHUBHAsl OpOHsS MO M. 1, oTiMYaromascs
TEM, YTO BEPXHHUH OrpaHu4uTesb (6) KOpryca SBISIETCS YacThiO Kopryca (4), KoTopas UMeer
IUTACTHHYATYI0 (POPMY, paCONIOKEH Y OTKPBITON YacTH KOHCTPYKIMU Kopmyca (4), yCTaHOBJIEH
Ha cTeHke kopmyca (4) mox ymioM, Onm3kuM K yriy 90 rpajaycoB, M YaCTUYHO 3aKpPbIBAET
WHEPTHYIO MIACTUHY (2).

3. BepTukanbHO OPHEHTHUPOBAHHAS B3PBIBHAS peakTUBHAas OpoHs mo mn.l wim 1.2,
OTJIMYAOLIASsICSL TEM, YTO KOTZla MHEPTHBIE TUIACTUHBI (2) PacIoNOKEHbI PSAOM JIPYT C IPYTOM,
MEXIy HHUMHU TOMEILIeH neMndupyromuii marepuai (3), KOTOpPBIA SBISETCS MaTepHaIOM,
YMEHBLIAIOIUM YyBCTBUTEJILHOCTD K JJETOHALIMU M CITIOCOOCTBYIOIUM TEPEMELICHUIO HHEPTHBIX
TJIACTUH (2) CO CKOJIBKEHUEM JIPYT K APYTY.

4. BepTUKallbHO OPHEHTUPOBAHHAS B3PBIBHAS pEaKTHUBHAst OpOHs 1o jrodomy u3 m.a. 1-3,
ommyaromasicst TeM, 4ro ecnu 6porst VERA comepskut Gosnblie 01HOM HHEPTHOH MIIAaCTUHEI (2),

HUX COCTaB U CBOMCTBA MOT'YT OTJIMYaTbCs.



5. BepTukanbHO OpHEHTHPOBAHHAS B3PbIBHAS PEAKTHUBHAS OpOHS MO JroOoMy u3 .. 1-4,
ommyaromasicst teM, 49ro ecnu OpoHss VERA comepxur Gonblie OXHOTO CJIOS B3PBIBYATOrO
marepuaia (1), UX cocTaB U CBOWCTBA MOTYT OTJIMYATHCSI.

6. BepTukaapbHO OpUEHTHPOBAHHAS B3PbIBHASI PEaKTHBHAs OpOHA Mo Jo0oMy m3 mu. 1-5,
oTryaromiasics: Tem, 4ro eciu 6ponst VERA conep:kur 0oJibiie OJHOTO CJIOsi 1eMIT(UPYIOIIETro
marepuaia (3), UX COCTaB U CBOWCTBA MOTYT OTJIIMYATHCSI.

7. BepTukajabHO OpUEHTHPOBAHHAS B3PbIBHASI PeakTHBHAs OpOHA Mo Jo0oMy u3 m.u. 1-6,
OTIIMYAIOIIAsACSA TEM, YTO BEPTHKAJIbHO OpPUEHTHPOBAHHAS B3PbIBHAS pEaKTUBHAs OpOHs
yCTaHOBJIEHA BEPTUKAJIBHO.

8. BepTukanbHO OpMEHTUPOBAHHAs B3PbIBHAS PEAKTHBHAs OpOHs MO oMy u3 .. 1-7,
OTJIMYAOIASICS TEM, UYTO KOHCTPYKIMsI OpOHU nMeeT HeOonblLne pasmepsl, HO 3(P(eKTHBHOCTD
OpoHH Takas ke, Kak M B Clly4ae OOBIYHOW B3PbIBHOW PEAKTHBHOH OpPOHH, YCTaHOBIICHHOW C
HAKJIOHOM Ha 00€BOH MallUHe.

9. BepTukaabHO OPHEHTHPOBAHHAS B3PbIBHAS peakTHBHAsi OpOHs Mo jrobomy u3 ma. 1-8,
OTJIMYAOIIASICS. TEM, YTO B OJHOM M3 BAapPHAHTOB BBIIIOJIHEHMS TOTO K€ CAMOIO H300peTeHUs
UCIIONIb3yeTCsl MHEepPTHAasl IUIacTHHA (2) C HEpOBHOH NOBEPXHOCTHIO, HMMEIOIIAst 3JIEMEHTBHI
IUTACTUHYATOH (POPMBI, KOTOPBIE:

NePIEHINKYJISIPHBI OCHOBHOMW TUIOCKOCTH MHEPTHOM TUIACTHHBI (2),

UMEIOT TIPSMOYTOJIbHYI0 (OPMY M TPUKPEIJICHbI K OCHOBHOHM IUIOCKOCTH HWHEPTHOM
TUTACTHHBI (2) C MOMOIIBIO KPasi 3JIEMEHTOB TUIACTHHYATON (POPMBI,

OPUEHTHUPOBAHBI TOPU3OHTAIBHO OTHOCHUTENIbHO MHEPTHOW IUIACTUHBI (2), KOTIa BEPXHHI
orpaHuuuTeNb (6) KOpryca pacnojokeH HaBepxy OpoHu VERA,

U YCTAaHOBJEHbl Ha TOW CTOPOHE HHEPTHOW IUIACTUHBI (2), ¢ KOTOpPOH mpuieTaeT
nenerparop (7).

10. BepTukanbHO OPHEHTHPOBAHHAS B3PbIBHASI PEAKTUBHAsI OPOHS 110 . 9, OTIINYAOLIAsICS
TEM, YTO MEXAYy NPOCTPAHCTBAMH BJIEMEHTOB IUIACTHHYATON (POPMBI MHEPTHOW IUIACTHUHBI C
HEPOBHOH MOBEPXHOCTBIO TIOMEIIEH pPaCIIMPSIOIIHAC Marepuan (8), KOTOpPBIA SBISETCS
MaTepuaoM, CXaTbIM B HEAKTHUBHOM COCTOSIHHUHM, M KOTOPBIH CIIOCOOEH HCIONIb30BATh
KUHETHYECKYIO0 SHEPrHio neHerparopa (7) U pe3Ko yBEINYHBAETCS B 0OBEMe MOCIe KOHTAKTa C
neHetrpaTopom (7).

11. Croco® neicTBhs BEPTHUKAJIBHO OPHEHTHUPOBAHHOHN B3PBIBHOW PEAKTHBHON OpOHH,
OTIIMYAOIINIACA TEM, YTO CINOCO0 MAEHCTBHS BEPTUKAJIBbHO OPHEHTHPOBAHHOW B3PBIBHOMN

PEaKTUBHOM OpOHU MOXKET OBITh pa3NesieH Ha CIIEAYOIIHE STAlbI:



- menetrparop (7) nonagaer B Oponro VERA,;

- menetrparop (7) npobusaet KpwIKy (5) KOpIyCa,

- neHerparop (7) npobuBaeT MHEPTHYIO MJIACTUHY (2);

- menerparop (7) momagaert B o B3pbIBUaToro marepuana (1),

- B3pbIBYaThIi Marepuai (1) meToHHpyeT W BbIOpAChIBAET MHEPTHYIO IUIACTHUHY (2) u3
oponn VERA,;

- BEpXHMH OrpaHn4uTesb (6) KOpmyca yAep KHBAaeT 4acThb MHEPTHOM IUIACTHUHBI (2) 4TO
NpUAaeT BpallaTeIbHOE MASTHUKOBOE [IBIKEHHE BBEPX HHEPTHOH mactuHe (2), koropas
W30THYTA O] YIJIOM,

- UHEepTHas IUIaCTHHA (2), OTOrHyTasl MOCHe JETOHALUY, YBEJINYUBAET BPEMsI BO3IEHCTBHS
C TNOMOIIBI €€ IUIOCKOCTU Ha meHetparop (7), paspymaer neHerparop (7) KHHETHYECKOH
SHEPrMM HA OTAENIbHBbIE BJIEMEHThl M BO3JEHCTBYET HAa TPACKTOPUIO OCTABINEHCS YacCTH
nenerparopa (7) KMHETUYECKOW SHEPTUH, OTKJIOHSET WM pa3daaHCUpyeT MepBbId KapTPHIK
nenetparopa (7) B3peIBHON (OPMBET,

- npu Hainuuu y O6porn VERA Heckonbko ciioeB B3ppIBYaTOro Marepuana (1) 1 HeCKOIbKO
MHEPTHBIX IUIACTUH (2), MOCJEAyIOIINe WHEPTHBbIE IUIACTHHBI (2), OTOTHYTBIE IIOCHE BTOPOM
JETOHAINY, Pa3pyllaloT OCTABINYIOCS YacTh NeHeTparopa (7) KHUHETHMYECKOM HSHEpPruu Ha
OTHEJbHBIE 3JIEMEHTBI, BO3ICHCTBYIOT Ha TPACKTOPUIO OCTaBIuelcs 4actu mneHerparopa (7)
KUHETHYECKON SHEPruH, OTKJOHSIOT WM pa30alaHCHPYIOT OCHOBHOW KapTPHIDK MEHETpaTropa
(7) B3pbIBHOH (POPMBL

12. Cnoco® neicTBUs BEPTHKAJILHO OPUEHTHUPOBAHHOHN B3PBIBHOW PEAKTUBHON OPOHH IO TI.
10, oTnMUArOIMIACA TEM, YTO BEPTHKAJIBbHO OPHUEHTHUPOBAHHAS B3pPbIBHAS PEAKTUBHAs OpOHs
obecnieurnBaeT 3(h(HEKTUBHYIO 3aLIUTY OT TaHAEMHOTO neHeTpatopa (7) B3pbIBHOH (OPMBI:

1ocJie JETOHALMU MEePBOTO CJIOS B3pbIBUATOro Marepuaia (1) OmHa WM HECKOJIBKO
UHEPTHBIX TUTACTUH (2) YAEpKUBAIOTCS BEPXHUM OrpanudutesneM (6) Kopmyca, W OHH
BO3IEHCTBYIOT Ha NEPBbIA KapTpumK meHerparopa (7) B3pbIBHOW (HOPMBI U, TaKUM 00pa3om,
BO3IEHCTBYIOT Ha TPAGKTOPHUIO neHerparopa (7) KMHETHYECKOH SHEPTHU WM pa30alaHCHPYIOT
MIOTOK, CO37IaBaeMblil meHeTpaTopoM (7) B3pbIBHOH (GOPMBI,

NOCJIe ETOHALIMHM BTOPOTO CJIOsi B3pbIBYAaTOro mMarepuania (1) apyrasi WHepTHas IJiacTHHA
WA HECKOJIbKO JPYTUX WHEPTHBIX IUIACTUH (2) BO3AEWCTBYIOT HAa OCHOBHOM KapTPHIK
nererparopa (7) B3pbIBHOW (OPMBI, U, TAaKUM 0Opa3oM, OHM BO3AEHUCTBYIOT Ha TPAECKTOPHIO
neHeTpaTopa (7) B3pbIBHOM (POPMBI MM OTKJIOHSIFOT WM pa30alaHCUPYIOT OCHOBHOH MOTOK,

co3Z1aBaeMblil eHeTpaTopoM (7) B3pbIBHOI GOPMBIL,



korga OpoHss VERA nomonHHWTENBHO CONEPIKUT MHEPTHYIO IUIACTHHY (2) C HEpPOBHOM
MOBEPXHOCTBIO U PACHIUPSIIOIUIACS MaTepual (8), KOTOPBI MOMEIEH MEXKAY NMPOCTPAaHCTBAMHU
3JIEMEHTOB TUTACTUHYATON (POPMBI HHEPTHOM TUTACTHHBI (2) C HEPOBHOM MOBEPXHOCTHIO, BEPXHUI
3JIEMEHT TUIACTMHYATON (POPMBI ONHPAETCS HA BEPXHUN OrpaHUIHTEND (6) KOPITyCca UITH TIEPBYIO
MHEPTHYIO IJIACTUHY (2) U Ha CTEHKY Kopmyca (4), B pe3ysbsrare 4ero oopasyercsi ypoBeHb, U C
CaMoro Hauvajla WHepTHas IutacTuHa (2) ¢ HEpOBHOH MOBEPXHOCTHIO paspyuraer nenerparop (7)
MOCPENICTBOM NepeMEIeHHs] BHHU3, KOIZa BEPXHHUI 3J€MEHT IUIACTMHYATOH (OpMBI MHEPTHOMN
IIACTHHBI (2) ¢ HEPOBHOH NOBEPXHOCTBIO ONMPAETCS HA CTEHKY Kopryca (4), WHepTHas
miacTuHa (2) ¢ HEpOBHOW MOBEPXHOCTBIO paspyliaeT mneHeTparop (7) MOCPeACTBOM
nepeMelnieHnus BBEpPX; TaKUM o0O0pa3oM, 4YacTb HHEPTHOH mIacTuHsl (2) ¢ HEpOBHOH
MIOBEPXHOCTBIO, KOTOpasi Haubosee yaaneHa OT BEpXHEro orpaHu4uress (6) kopmyca, JBHXKETCs

10 TPAEKTOPHH, KOTOpast Haubosiee yaajieHa OT BepXHero orpannyures (6) kopmyca.
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