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MPOTHO3UPOBAHUE U3MEHEHUSA ®U3NUKO-XUMHUYECKHUX CBOMCTB IIOPOXOBOI'O
3APSJIA U HAYAJIBHON CKOPOCTH 30 mm APTUJIVIEPUMCKAX BOEITPUIIACOB MOPCKOM
HOMEHKJIATYPBI

Ha apcenanax, 6a3ax u ckianax Boopyxenus BoenHo-Mopckux Cun BoopyxeHHbIx Cuil YKpauHbI XpaHsT-
csl apTwiniepuiickue Ooenpumnackl, u3rorosiaeHHsle B 70—80-X ronax mpoIIIOro CTONETHS, U A0CTaBIInecs Y K-
pauHe nipu paszene Yeprnomopckoro ¢aora CCCP. Benuunna sToro 6oesamnaca 3Ha4UTEIBHO OOJIBbIIE MOTPEO-
HocTH (iota. OHAKO, aHAM3UPYS PE3yJbTaThl (PM3MKO-XUMUYECKUX UCIBITAHUN OOErmpunacoB MOPCKOH HO-
MEHKJIATYphI 3a MOCIEJAHUE TOAbl, M, YIUTHIBas TpeOOBaHMUS, yKa3aHHbIE B [1], MOXKHO cZenaTh BBIBOJ, YTO Ha
npoTsokeHnn 2015-2016 TomoB B MUpHOE BpeMsl BBIIada BBRICTPEIIOB Ha KOPaOIHN AJIsl MPOBEIEHHSI CTPENbO cTa-
HET HEBO3MOXKHAa. A B ClIydac HEOOXOAMMOCTH BelEHHS OOEBBIX IEHCTBHH, CTpenb0a MMEIOIINMHUCS apTHILIE-
puiickuMHu OoenpunacaMy OyIeT CONpsbKeHa ¢ OOJIBIIMM KOJMYECTBOM HENOJIETOB, HEJOCTATOYHOW KYYHOCTHIO
Y IPYTHMH TIPOSIBICHUSMH HEHOPMAaJIbHOTO ACHCTBUS OOEIPHUITACOB.

Takasg cuTyanusi CIOXXWJIACh B OCHOBHOM H3-3a TOTO, YTO B OCHOBE METAaTENbHBIX 3apsAZ0B BHICTPENIOB
CTBOJIbHBIX CHCTEM apTHJUIEPHHCKOTO BOOPYKEHHSI KOpaliel JieskaT MUPOKCHIIMHOBBIE MOpoXa, (hU3MUYECKHe,
XUMHYECKHE, a CIIEA0BATENbHO U OalNIMCTHYECKUE CBOWCTBA KOTOPBIX M3MEHSIOTCS cO BpeMeHeM. [lpu anu-
TEJILHOM XPaHEHUH M0POXa HAUYMHAIOT TEPATh XapaKTEPHCTHKH, 00eCIIEYUBAIONINE OPYKUIO HE0OX0IUMbIe Ooe-
BbIe KauecTBa. PaHee, myTeM MpoBeACHUS IUIAHOBOM poTaluyu H30eranu BIMAHUS 3Toro yxyauieHus. [Ipu satom
CPOKH XpaHCHHsI HE JOJDKHBI mpeBbiiath 15—17 ner. Ha coBpeMeHHOM 3Tare OOJbIEH 4acThi0 IKCILTYaTHPY-
I0TCsl OOETpUIIachkl, KOTOPHIE OBUIM MPOM3BEACHBI 25 1 OoJiee JeT Hazaja. 3aKyIlka HOBBIX 00pa3loB HE MPOBO-
JUTCA, TIOATOMY NPOSBICHUS OTPHLATEILHOTO BIMAHUSA TePOHTOIIOTHUECKUX M3MEHEHHH MOPOXOB HA apTUIle-
puiickue OoeTpuITacsl Hem30eKHEI.

BbIBO 0 BO3MOKHOCTH HCIIOIB30BaHUS OOEIPHUITACOB sl OOEBBIX CTPENbO JenaeTcst Ha OCHOBaHMH (U3UKO-
XMMHYECKOTO MCCIICIOBAHMSI TOPOXOB M BHEITHETO OCMOTpa apTHIIIIEPUICKUX BBICTPENIOB. DU3NKO-XUMHYECKHE
HCCIIEIOBaHMS TIOPOXOB, KOTOPbIE IPOBOIATCS B HACTOSIIEE BPEMS B MMPOTEXHUUYECKOH 1a00paToOpiuy BOMHCKOH
gactd A2192 (r. MakapoB), IMEIOT PsIIl CYIIECTBEHHBIX HEIOCTATKOB, 8 HIMEHHO:

— NPUMEHEHNE MHANKATOPOB, KOTOPOE CTABUT PE3yJbTAT aHAJHM3a B 3aBUCHMOCTh OT KauecTBa JIAKMYCOBOM
Oymary;

— 3aBUCUMOCTb OIICHKHM ITOKa3aHWH OT HaOIr0aTels, OT €ro OCTPOTHI 3pEHHS], 0COOCHHOCTH pa3InyaTh repe-
XOJIHBIC 1BETA,

— HEIOCTAaTOYHBII MepeueHb MPOBEPSEMBIX MapaMeTpoB (IPOBOAUTHCA MPOBEPKA TONBKO CTOHKOCTH HOPO-
XOB B JAHHBIA MOMEHT, HE YYUTHIBACTCS U3MEHEHHE (QH3UKO-XMMUYECKUX CBOWCTB B JANbHEHIIEM U MOCIEICT-
BUSI 9THX W3MEHEHHH, B TOM 4HciIe M Ha 00eBOE MPUMEHEHHE);

— HECOBEpILCHHAs CHCTEMa 0TOOPa BHICTPEJIOB HA MCCIJICOBAHMS, KOTOPAsk HE aeT BO3MOKHOCTH B TTOJTHOM
Mepe YUUTHIBATh pPa3HbIE YCIOBUS XpaHEHHUs] OOCIPUITACOB OJTHOM MapTHH; HAIIPUMEp: €CIH OJHA YacTh OOempH-
MacoB XpaHWIach B Morpedax kopabiel NpH MOBBIMIEHHOH TeMIiepaTrype, a Jpyras 4acTb XpaHHJIach TOJIBKO B
MOJ3E€MHBIX XPaHUIIUIIAX P HOPMaJIbHOM MOCTOSHHON TeMIIepaType.

B ycnoBusiX BBIHYXJEHHOH SKCILTyaTallMy ITOCIErapaHTHHHBIX apTHIEPUHCKUX OOENpHIIacoB HEOOXOIUMO
OPTaHW30BBIBATH MOHUTOPHHT UX COCTOSIHHS (IPOTHO3HPOBATh M3MEHEHHE OCHOBHBIX OAJUIMCTHYECKHUX XapakKTe-
PHCTHK, YMEHBIIATH C IOMOIIBI0 OPTaHU3AIOHHO-TEXHUIECKAX MEp BEPOSTHOCTH MPOSBICHHS HEHOPMAIbHOTO
JIefCTBUS, BBISBJIATH OIACHBIC B OOpanieHnH 60eMpHUIIackl, IPOBOANTH CBOEBPEMEHHO yTHIH3AMKo 1 T.11.) [2, 3].

Takum 06pa3oM, IPOTHO3UPOBAHNE N3MEHEHHUH B CBOMCTBAX MOPOXOB METATENBHBIX 3apsA10B OOEIPHUIIacOB B
3aBHCHMOCTH OT CPOKOB MX XpaHEHHS MIPECTABIIETCS BAXKHOW HAyIHO-TIPUKIIAJHOHN 3a/1a4eH.

Awnanu3 mureparypbl [2—7] MOKa3bIBaeT, 9TO B MOCIEAHEE BPEMSI MOSBHIOCH 3HAYUTEFHOE KOJIHYECTBO MMy0-
JIMKAIMi KaK OTEYEeCTBEHHBIX, TaK M 3apyOe)HbIX HCCIIeI0BaTeNeH, TOCBAIIEHHBIX MPpo0IeMe yCOBEPIIEHCTBO-
BaHMsI METO/OB OIPEZETICHUs] NPEIEIFHOI0 CpoKa CIyX OBl (XpaHeHHs) OOSNpHUIAcoB M BHITEKAIOIIEH W3 Hee
33724y pa3pabOTKU HayYHO-OOOCHOBAaHHOW MOJIENHM AKCIUTyaTaliyd OOCMNPHIIACOB JUIMTEIBHBIX CPOKOB XpaHe-
HUA. OJHAKO TEOPETHYECKUX M SKCHEPUMEHTAIBHBIX METOAOB NPHMEHHUTENIHHO K YHHTapHBIM Ooenpumnacam
MaJioro KanuoOpa npejacTaBieHo He ObuIo. Takike oCTaloTcs HEeONpeAeIeHHBIMH TapaMeTpsl U KpUTEPHH, 3HaUe-
HUSI KOTOPBIX MOTYT OBITh MOJTyYeHBI B YCIOBUSAX IMITATHOH SKCIIIyaTalldd HEMOCPEICTBEHHO B MECTaX XpaHe-
HUS, ¥ JaAyT BO3MOXKHOCTb JJOCTOBEPHO OLICHUTH OAJTHCTHYECKHE CBOMCTBA TOPOXOBOTO 3apsizia.

B aHanmm3upyeMbIX JTUTEPaTYPHBIX NCTOYHHWKAX HE YAENACTCS BHUMAHMS CO3JAaHUIO METOAMKHU pacdera Tak
Ha3bIBAEMBIX «TIOPOXOBBIX IOIPABOK», KOTOPBIE 00s3aTEILHO BO3HUKAIOT NIPH OOEBOM HCIIOIb30BaHUH BBICTpE-
JIOB C IOPOXOBBIMH 3apsilaMH, Y KOTOPBIX Hadalld MPOSIBISATHCS TEPOHTOIOTHYECKAE H3MEHCHHS.
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W3 MHOTOYHCIICHHBIX TPOSIBIICHUH, KOTOPBIC BICKYT 32 COOOU MpoIecchl (PU3NIECKOTO U XUMHUICCKOTO pa3-
JIOXKCHHUS TIOPOXOB (CaMOBO3TOPAHHUE, Pa3pPhIB AIEMEHTOB CTBOJILHOW CHCTEMBI U3-3a MPEBBIIICHUS MaKCHMalh-
HOTO JIaBJICHUsI IOPOXOBBIX T'a30B HaJ| PACUETHBIM KPUTUYCCKUM JIABJICHHEM U T.[.), BBIACISIETCS SIBICHUE CHU-
JKCHUSI Ha4albHOH CKOPOCTH CHapsiga. DTO OCHOBHOM MOKa3aTellb, [0 KOTOPOMY CYISAT O CTEHCHU M3MEHEHUS
0aJTMCTHYECKUX CBOWCTB METATENbHBIX 3apsfoB. V3MeHeHHe HAYalbHOW CKOPOCTH CHApsiIa ¢ TCYCHHEM Bpe-
MEHHM XpaHEHUs NPUBOIUT K U3MEHEHHSM YCIOBHUI CTpesbObl. V3MeHEHHs B YCIOBUSIX CTPEBObI HEOOXOAMMO
YUYUTBHIBATH [IPU TTOATOTOBKE MCXOHBIX TAHHBIX ISl CTPENIBOBI.

B Hacrosiiee BpeMsi Ha KOpPaOIIsiX TAKOH yUeT OCYIIECTBIISIETCS BO BpeMsi IIPOBEICHHS OaJUTHCTHYECKO 1MO1-
TOTOBKH, KOTOPasi BKIIFOYaeT B ceost [8]:

— OIIpeJIeNICHIE OTKJIOHCHHS HaYadIbHOIM CKOPOCTH CHApsia BCICACTBUC H3HOCA KaHAIA CTBOJIA,;

— OINpeJIeCHUE TIOMPABKKH HA W3MCHCHHUE HAYaIbHON CKOPOCTH CHApsia U3-3a OTKIIOHCHUS TEMIIEPaTyphl 3a-
psna;

— OIpeJieNICHHE TTOPOXOBOM MOMPABKH, YYUTHIBAIOIICH M3MEHCHHE HAYAILHOW CKOPOCTH CHApSa B 3aBHUCH-
MOCTH OT OAJUTMCTUYECKUX XapaKTEPUCTHK JAHHOUN MapTHH 3apsa;

— pacueT cyMmMapHO# morpaBku A Vo Ha OTKIOHEHHE HAYAIbHOM CKOPOCTH CHAps/ia OT TaOJIMYHON U YUET ee.

CyMMmapHasi nonpaBka Ha OTKJIOHEHHE HAYalIbHOM CKOPOCTH OMPEIENIeTCs KaK

AVOZ AVOI/I3H+AV0T3+ A\/Orm- (1)

TpeTse ciaraemoe — OpoxoBas MONpPaBKa — yKa3aHa MapKHPOBKOH Ha BBICTpeie UM Oepercs U3 JOKyMEH-
TOB Ha MOJYyYEHHBIA Ha Kopabmb Ooenpumnac. Eciu nopoxoBasi monpaBka Ha BBICTpENE U B JIOKYMEHTax HE yKa-
3aHa, TO OHa IPUHUMAETCS PaBHON HYIIO.

B 3aBucuMoOCTH OT THIIA NPULIETBHOTO YCTPOICTBA, paCCYMTAaHHOE CyMMAapHOE OTKJIOHEHHE HayaJbHON CKO-
POCTH BBOAMTCS B IPHOOP HEMOCPEICTBEHHO WIIM Yepe3 TOMPABKY JTHSL.

Kax BUIAHO, IpU 63HHHCTHHCCKOﬁ TNOATOTOBKE HE YUYHUTHIBACTCA BJIMAHUC HAa HAYaJIbHYKO CKOPOCTH CHapsjia,
KOTOPOE MOKET OKa3aTh METaTEeIBHBIH 3aps ¢ TEPOHTOIOTUICCKUMHU H3MEHEHUSIMH ITOPOXOB.

Taxoif MOAX0 OTpaBIaH B cilydyae MPUMEHEHHUS I CTPETBOBI OOSIPUIIACOB, CPOK IKCILTyaTallnHd KOTOPHIX
He mpeBbimaet 10 ser. s apTHUIepUHCKUX BBICTPEIIOB CO CPOKOM IKCILTyaTanuy Oojee 25 jeT npeHedpexke-
HHUE 3THM (HaKTOPOM IPUBOJTUT K MOTPEITHOCTSIM IIPH CTPENbOE.

3amada ompeneneHus OalUTUCTHYECKUX XapaKTEPUCTHK METATENbHBIX 3apsJ0B U U3MECHEHHUSI CBOWCTB IOPO-
XOB MOET OBITh pelIcHa Ha OCHOBE KOMILICKCHOTO IPUMEHEHHUS TEOPETUICCKUX, FKCIICPUMEHTAIBHBIX METO-
JIOB U pEelIeHHs 33/1a4 BHYTPEHHEH OaITHCTUKY.

BHyTpeHHsAs OalmuCTHKA CBS3BIBACT XUMHUYECKHHM MPOIECC TOPEHHS MOpOoXa, MEXaHWYECKHH MpoIecc IMo-
CTYNATCJIbHOTO ABWXXCHUA CHapsada n TepMOI[I/IHaMI/I'-IeCKI/Iﬁ Mponecc pacHIiMpeHUs MOPOXOBBIX T'a30B. Teopm{
TMOMPABOK IMO3BOJISCT pacCUYUTaThb U3MCHCHUS HavyaJIbHON CKOPOCTH CHapsaa Ipu U3MCHCHUUN yCHOBI/Iﬁ 3apsoKa-
Hug. Takas 3aja4da sABJIACTCA OTACJIBHBIM CllydacM OCHOBHOH 3a1a4nu BHyTpeHHeﬁ 6aJ'IJ'II/ICTI/IKI/I, HO B HACTOsALICC
BpeMs BBIIBUTAETCS KaKk 0COOEHHAs, UMes B BHIY, YTO HEOOXOAMMO YUHTHIBATH U3MEHEHHUS CBOWCTB IIOPOXOB
MIPY AITUTEIHHOM XPaHCHHU.

Lenpro crathu sBiIsIeTCs pa3paboTKa YHUBEPCAIbHON MOJEIH IKCIUTyaTallil YHUTAPHBIX OOCTIPHUIIACOB Ma-
JIOTO KannmOpa W METOIUKH IPOTHO3WPOBAHWS HAYAIBHOW CKOPOCTH CHapsga B 3aBUCHMOCTH OT CPOKOB 3KC-
TUTyaTanuu.

M3BecTHO, 4TO BCe MUPOKCUIMHOBBIE MOPOXA MO MPUPOJE KOMIIOHEHTOB SIBJISIIOTCS CHCTEMaMU XUMUYECKU
OTHOCHUTECJIIBHO HeyCTOI\/'I‘II/IBI)IMI/I, TIOOTOMY B IPOIECCE IKCILTyaTallu IIPETEPIICBAIOT CI)I/IBI/I‘-ICCKI/IC U XUMHUYCCKHEC
npeBpamieHus. OQHON U3 BaKHEHIIMX MPoOIeM B KOMIUIEKCHON OIEHKE CBOWCTB MOPOXOB SIBIISIETCS MPOTHO3H-
POBAaHNE TaKHUX M3MEHEHUI Ha OTHOCUTEIBHO JUIATEJIBHBIX OTPE3KaxX BPEMCHHU U YCTAHOBJICHHUC Ha 9TOW OCHOBE
CPOKOB UX 3KCIUTyaTallMOHHOW MPUTOJHOCTH.

CymiecTByIOIIHE CIIOCOOBI ONpeaesICHIsI XUMUUECKOW CTOMKOCTH TIOPOXOB OCHOBAHBI T4 TOM, YTO B OIpeie-
JICHHBIX YCJIOBHAX PA3JIOKCHUEC MHUPOKCUIIMHOBOI'O MOpPOXa MOXKET IMPOTEKATH 6BICTpO. HanCBaHI/IC YCKOPAET
MPOLIECC PA3JIOKEHUs, KOTOPbIA NPOUCXOIUT B JACUCTBUTEIBHOCTH MPHU PEalbHOM XpaHEHUHU (HarpeBaHHE Ha
kaxasie 5 °C yckopsiet npouecc B 1,5-2 pasa).

13 Bcex cmoco0oB BBIIETSACTCS TaK Ha3biBaeMasi «Ipo0a B3BEIIMBAHUEMY, KOTOpasi JaeT BO3MOXKHOCTH CJe-
JIUTh 32 XOJO0M MpOLEcca pa3lIoKEeHUsl MopoXa MO MOTepe Beca MOCIEIHEro ¢ TEUEHUEM BPEMEHHU. DTO YMEHb-
LIEHHE BECa BBIPAXKAIOT B MPOLIEHTaX OT MEPBOHAYAIBHOIO KOJIMYECTBA U CTPOST KPUBYIO 3aBUCHMOCTH MOTEPU
B Bece OT BpeMeHHU HarpeBaHus [9]. HarpeBanue mpekpamiatoT Mocie pe3Koro 3arnba KpuBOU, XapaKTepH3yIo-
el Hagaio MPOTPECCHBHOTO pasjokeHus. Takum o0pazoM, «mpoba B3BEIIMBAHHEM» IOKA3bIBACT XO pa3iio-
JKEHUS HEe TOJIBKO B HAYAJILHOM CTaIuu, HO U B (Daze OoJiee TIryOoKOTO pa3iosKeHNUs.

Ha ocHoBaHnu paboT, MOCBSIICHHBIX U3YYCHHUIO TEPMOCTOMKOCTH, pa3paboTaHa TEOPHS XUMHUIECKOU CTOH-
koctu [10], B KOTOpO# XUMHYIECKast CTOWKOCTD OTIPEIEIISIeTCS] JBYMSI OCHOBHBIMH IPOIIECCAMHU:
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— TPOIIECCOM MEPBUYHOIO pacmaja, CKOPOCTh KOTOPOTO MOAYUHSAETCS 3aKOHY MOHOMOJIEKYJIAPHOU peakiuu
Y 3aBHUCHUT TOJIBKO OT TEMIIEPATyphl U XUMUYECKOUN MPUPOBI BEIIECTBRA;

— IIPOIIECCOM CaMOYCKOPSIOIIETOCS paciajia, MPOTEKAIOIIETO 110 aBTOKATATUTHISCKOMY MEXaHHU3MY.

YckopeHue mporiecca BBI3BIBACTCA MPOAYKTaMH pacraga mopoxoB. CKOPOCTb 3TOTO IMpOIecca 3aBHCUT HE
TOJBKO OT XUMHYECKOI NMPHUPOABI W TEMIEpPaTyphl, HO M OT ImpuMeceil u BHEITHUX ycrnoBuil. K gmciry BHemHUX
YCIIOBUI OTHOCHTCS HaKOIUIEHHE Tra3000pa3HbIX MPOXYKTOB pacmanga, €CH IOpoXa HAaXOAATCS B TepMETH3UD O-
BaHHOM cocyJe. B 3ToM cirygae CKOpOCTh paciaga MOXeT HAMHOTO IIPEBOCXOUT CKOPOCTh MEPBUYHOTO paciaza.

OCHOBHBIE CBOWCTBaA MOpPOXa M UX U3MEHEHHE B IIPOIECCE HKCIUTyaTAI[H OTpeeisieT GU3NKO-XUMIIECKast
MPHUPOJIa €ro OCHOBHOTO KOMIIOHEHTa — HUTpokiIeT4yaTku. [lo Mepe xona pacnaga MpoUCXOJUT YMEHBIICHHE B
Bece 3roro Beniectsa. B [10, €. 31-34] onmchiBaeTCs MPOLIECC Pa3I0KEHUS HUTPOKJICTYATKH U MPUBOIATCS KPH-
BbIE U3MEHEHHsI CKOPOCTEH paciiajia 5TOro BEIeCTBa MPU Pa3IMYHBIX TeMIepaTypax.

Ha ocHOBaHMU rpaduuecKoro MpeaCTaBICHHS 3aBUCUMOCTEH, Moka3aHHbBIX B [9, 10] MOKHO c/ienaTh BBIBO/,
9TO OOIIMI BU KPUBOW MOTEPH MACCHI IOPOXOBOTO 3apsiia OT BPEMEHU XpaHEHUs! OYIEeT UMETh BUI, TIPEICTaB-
JICHHBIH Ha puc. 1.
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Pucynok 1 — Iloteps maccbl MOpoXoBOro 3apsijaa

AnHanu3 rpaduyeckoil 3aBUCUMOCTH IIPEACTABICHHBIX PUC. | MOKa3bIBAET BAYKHOCThH ONPENENICHUs IBYX TO-
yek neperuba (Am,; Amy ), COOTBETCTBYIOLIMX Hayajdy M OKOHYAHUIO CAMOYCKOPSIOILETOCs pacnaja rnopoxa.

[IpencraBnsercs BaXHBIM TaK)Ke W OINpeIelicHHe TOYKU Ha rpaduke, KOTopas COOTBETCTBYET MOMEHTY, KOTJa
MOTeps MACCHI 3apsaa MPUBEIET K MOTepe HaYadbHON CKOPOCTH CHApsIa MEHBIIE JOITYCTHMOM, UCXOIS U3 YCIO-
BHsl BO3MOJKHOCTH €€ KOMIeHcauu (A, ).

Taxoxe B [10] mpuBOASTCSA BETHUMHBI MIEPHOAOB MOypacnana A Pa3INYHBIX THIIOB B3PHIBUATHIX BEIIECTB.
I[aHHI)Ie TMOKa3bIBAIOT, YTO BPEMs pacnaga NHUPOKCHUIMHOBBIX IMOPOXOB U 6pI/I3aHTHI)IX B3PbBIBYATBHIX BEHICCTB
OTJIMYAIOTCA B THICAYM pas. EpI/I3aHTHLIe B3pPBIBYATHIC BEIECTBA, KOTOPLIC HMCIIOJIB3YIOTCA B apTHHHepHﬁCKHX
Goernpuiiacax MOPCKOW HOMEHKJIATYPbI, CYMTAIOTCS XUMHUYECKH CTOMKMMU. [103TOMY MOXHO CHENaTh BBIBOI,
YTO NPU XPAHEHHUU BBICTPENA Y HETO YMEHBINASTCS Macca, MPEe/e BCEro, 3a CYeT YMEHbBIICHUSI MacChl ITOPOXa
METaTeIbHOTO 3apsa.

PerunTh 3a/1auy HaXOXACHHUS AHATUTHYECKOW 3aBHCHUMOCTH MEXJy IOTEpell MacChl MOPOXOBOTO 3apsja u
BPEMEHEM XPaHEHHS MOXKHO HCIONB3YsS METOIbI aHATHTHYECKOH XuMuU. HO 3TO BBIXOOUT 3a paMKH CTaThH,
XOTSI COIIOCTABIICHHE TAHHBIX, MONYYCHHBIX TAKHM IyTEM, C JaHHBIMHU, KOTOPbIE OyIyT OIMCAHBI HUXKE, HadyT
BO3MOXHOCTD OIICHUTH JOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB U YTOYHUTH IMTPOTHO3. B }IaJ'II)HeI\/’IHICM, 10 M€E-
PE€ pasBUTUA HCCICAOBAHUA, MPECACTABIACTCA BO3MOKHBIM HAXOXKICHUC yKa3aHHOﬁ 3aBUCHUMOCTH Ha OCHOBE
MOJIETTH MOJIEKYIsIpHOH T y3uH B TOPOXOBOM 3EpHE.

Jlis HaxoAeHus! QYHKIIMH YMEHBIICHUS MACCHI TOPOXa OT BPEMEHH XPaHCHMS NpeaaraeTcs CIEAYIOHHA
MOAXO/:

1. TIpoBecTH S3KCHEPHMEHT IO B3BEIIMBAHHIO PACYETHOIO KOJIMYECTBA BBICTPENIOB. lIpudem BBICTpEIBI
JIOJDKHBI OBITh M3TOTOBIICHBI B Pa3IMYHOE BPEMs, TO €CTh BPEMs MX XPAHCHHS JOJDKHO U3MCHATHCS OT MaKCH-
MaJIEHOTO JI0 MHHUMAaIBHOTO. [logpoOHOe omrcaHne METOUKH SKCIICPUMEHTA HE BXOJIUT B 33]]a9y CTAaThU.

2. ITocne o6pabOTKU pe3ylbTaTOB IKCIEPUMEHTA, ONPEJESIUTh CPeAHHEe 3HAUEHUS BeIMUMH AMy UL COOT-

BETCTBYIOIIETO BpEMEHHU XpaHeHus 7; (Tabm. 1).

Tabnuna 1 — Pe3ynbTaThl B3BEIIMBaHNUS apTHIICPUHCKIX BBICTPEIIOB

T 2] 7, 73 Ty
Am Ay Am, Amg Am,
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3. NuTepnonupoBath naHHbIe Taba. 1. [l yero ucrnonbp3oBaTh OAMH W3 METOAOB YHCIIEHHOTO aHanu3a, Ha-
IpUMep: croco0 HaMMEHBIIUX KBAJAPaToB, U 3HaHUE 001Iero Buaa rpaduka GyHKINU U3MEHEHUSI MacChl 3apsiia
OT BpPEMEHH XpaHCHHUS Ha KadeCTBEHHOM ypoBHe (puc. 1). OOmmil BUI ammpOKCHMHUPYIOIIETO TOJTHHOMA TpeI-
CTaBJICH 3aBUCHMOCTBIO:

Am= (7). (2)
4. ITocTpouts TpadmK M3MEHEHUSI MacChl OT BpEMEHH XpaHeHus (puc. 2).
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X — OKCIICPUMEHTAJIbHBIC TaHHBIC 00 M3MEHEHUU MaCChI BBICTPEJIOB

PI/ICyHOK 2 — YMCHBIIICHHE MacChl TIOPOXOBOI'0 3apsjia Ipu XpaHCHUN

[NomydeHnast sMIpryecKas 3aBUCUMOCTD U ee Ipapuk OyAyT MMETh OTKJIOHEHHs OT PeaJbHOI 3aBHCHUMO-
CTH, HO IT0 HUIM MO>KHO CJIeJIaTh POTHO3 O TOM, KaK OyAyT H3MEHAThCS (PU3UKO-XMMHUYECKHE CBOMCTBA TOPOXO-
BBIX 3apsJ0B IIPHU JUIUTEIbHOM XPAHEHUHU.

B nenomM, MO>XHO cellaTh BBIBOJL, YTO IIPU XPaHEHUU BBICTPENA Y HETO YMEHBIIAETCS MACCa, U YMEHbILAETCA
OHa, IIPEXKJIE BCETO, 3 CUET YMEHBIIEHUS MacChl IOPOXOBOIO METATEILHOIO 3apsiia. Y MEHBIICHUE MACCHI SIBJIS-
eTCsl TIPU3HAKOM M3MEHEHHMsl OalsIMCTHYECKUX CBOMCTB MOPOXOBOTO 3apsijia, KOTOPOE BO3MOXHO OINPEICIHUTh B
YCIOBHAX INTAaTHOH 3KCITyaTalMy OOSTIPUIIACOB HETIOCPEACTBEHHO Ha CKIIax, U ABISETCA OJHUM U3 IapameT-
POB, OIIPEEIAIONINM SBICHUS BHYTPEHHEN OATUTUCTHKH.

Crenyetr OTMETHTbh, YTO CYIIECTBYET PsIJl BEIMYNH, SBILIONIMXCS OAJUIMCTUYECKUMH XapaKTEPUCTHKAMH TIO-
poxa, U ONpEeeNAIONINX HadalbHYI0 CKOPOCTb CHapsga. DTH XapaKTEPUCTHKH 3aBUCAT OT MPHPOJBI OpOXa H
CBSI3aHBI C €ro (PM3MKO-XMMHUYECKUMHU cBoHcTBaMH. [103TOMY, MOTy4YHB 3aBUCUMOCTb XOTSI OBl OZJTHOW M3 HUX OT
BPEMEHH XpaHEHMs ITOPOXOBOTO 3apsia, MPEICTABIAETCS BO3MOXKHBIM CIPOTHO3UPOBATH OANIMCTHYECKHE Xa-
PaKTEPUCTUKH BBICTPENA, COOTBETCTBYIOLINE JAHHOMY 3Tally 3KCILTyaTaluu [4].

BBuay Toro, 4to BHYTpeHHss1 OAJUIMCTHKA UMEET JIeJIO C OONBIIMMH JaBICHUSIMHU U TEMIIEpaTypaMH raza u
OuYeHb MaJbIM BPEMEHEM IIpoIlecca, B pe3ybTaTe KOTOPOTO CHaps HaOMpaeT OOJBIIYI0 CKOPOCTh, TO M3y4aTh
9TO SIBJIEHUE YPE3BbIUANHO CI10KHO. [103TOMY TeopeTHueckre MeTOIbl OCHOBAHBI HAa JOMYIICHUAX U YCIOBUSIX.

B psazne dbyrmameHTanbHBIX paboT 1O BHYTPEHHEH OaTMCTHKE OTMEUYAeTCs, 9TO OCHOBHOM XapaKTEePUCTHKON
Mopoxa sIBIseTcs IIOTHOCTh. CleoBaTeNbHO, 0 U3MEHEHHIO €€ 3HAYCHHUS MOXKHO CYAWTh W 00 M3MEHEHHSX
JIPYTUX (QU3UKO-XMUMHUYECKAX CBONCTB, ONPEACIAIOMNX OaJUIMCTHYECKIE XapaKTePUCTHUKH BBICTPENa, TAKUX KakK
TEII0Ta TOPEHUs, CKOPOCTb T'OPEHUs, CHJla II0POXa.

ByneMm cuutath, 4TO pa3noKeHUE MOPOXOB HA aHAIU3UPYEMOM NPOMEXKYTKE BPEMEHH HE NPUBEIIO K paspy-
IICHUIO MOPOXOBBIX 3€PEH M 3HAYMTEIbHOMY YMEHBIICHHIO MX oObema. Torma m3aMeHeHHe OajTMCTHYECKHX
CBOMCTB METATENBHOT0 3apsi/ia B 3HAUNTEIbHON CTETIEHH MOXHO CBECTH K (PYHKIIMHU OT €ro Macchl.

s moydeHus nporuo3a 00 M3MEHEHHH HadanbHOW ckopocT 30 MM apTHiulepuiickoro doenpunaca Mop-
CKOW HOMEHKJIATYphl HEOOXOMMO PEIINTh MPSIMYI0 OCHOBHYIO 33/1a4y BHYTPEHHEH Oa/uIMCTHKH, KOTjAa 10 3a-
JIaHHBIM YCJIOBHMSIM 3apsKaHUsl ISl BBICTPEJIOB, Y KOTOPBIX M3MEHSIIOTCS B IIPOLIECCE IIMTEIBHOIO XPaHEHUS
CBOICTBA IIOPOXOBBIX 3aPs/I0B, PACCUUTHIBAIOTCS CKOPOCTH CHApPSAIOB U ONPEACIAIOTCS BEIMUUHBI UX OTKJIOHE-
HUH OT TaOJIMYIHBIX 3HAUYCHHUH.

Teoperndeckoe penieHre OCHOBHON 3a7jadl OCHOBAHO HA COBMECTHOM DPEIICHHN CHCTEMbI Au(epeHInalb-
HBIX ypaBHEHHH, ONUCBIBAIONIMX 3aKOH TOPEHUsS MOPOXa U COOTBETCTBYIOLINE 3aKOHBI TEPMOJIUHAMHUKU C OC-
HOBHBIM YpPaBHEHHEM JBIKCHHS CHapsima. Takoe pemeHne Ga3upyeTcs Ha TEOPETHYECKOM AHAIN3C SBICHUS
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BBICTpEJIa U MOJIYy4aeTcsl JJOBOJIBHO CIOXKHBIM [11]. B oTnnune ot TeopeTHyeckoro, SMIMPHYECKHE METO/IBI pe-
IICHHUS UCXOST U3 I0J00OPaHHBIX HAa OCHOBE OOJIBIIOTO OIBITHOIO MaTepualia 3aBUCHMOCTEH MEKTY CKOPOCTHIO
CHapsiia U MyTeM, KOTOPBII OH IpoLIeN BHYTPHU CTBOJa. B pe3ynbrare coueTaHus 3aBUCUMOCTEHN, HAMIEHHBIX
OTIBITHBIM ITyTEM, C OCHOBHBIM YPaBHEHHEM IBIDKCHHUS CHapsAAa MOXHO IMOIYYHUTh CHCTEMY TaOuum nin ¢op-
MY, TIO3BOJISIFOLINX YHCICHHBIM METOIOM IOJyYUTh KPUBBIC M3MEHEHHS CKOPOCTH B 3aBHCHMOCTH OT IIyTH
CHaps/a.

Jis moydeHnss MOMPaBOYHBIX (OPMYNT BHYTPEHHEH OaTUCTHKH chOpMyJIHpyeM 3amady B oOIIeM Buze
[12]: HeoOXOAMMO BBIYUCIUTH M3MEHEHHUs HauyallbHOW CKOPOCTH OV, BCIEICTBUE M3MEHEHUs NapaMeTpOB Ha

BENUUMHY OX; , Tae i =1,2....
Ipu 3ToM OymeM mpeAnonaraTh, YTO M3MECHEHHS MAPaMETPOB JX; ABISIOTCS MaNbIMH, TO €CTh TAKUMH, JUIS

KOTOPBIX BEIMYMHOM KBaJpaTa OTHOLICHU NPHUPAILEHHS NapaMeTpa K BeIMYNHE CaMOro rnapamerpa npy 3a/1aH-
HOM TOYHOCTH MOKHO TpeHeOpedb (He Gonee 3 %).
CrieroBaTenbHO, OyeT crpaBeinBa GopMysa:

é\/oz%éxl+%5x2+...+%5xn. (3)
dx, dx, dx,

B cmyuae, ecin M3MeHHUTCS OJIMH KaKoi-HHOYAp U3 MapamMeTpoB X; , OT KOTOPOTO 3aBUCUT Y, TO COOTBETCT-

BYIOILIYE€ U3MEHEHHUS BeNUUUH V|, OyoyT BBIYUCIATBCA 110 hopMmye:

av,
Ny =—26x, 4
0~ i X (4)

rae é\/o — U3MCHCHUEC BCIINYUHBI VO IIpY U3MCHECHHM TOJIBKO ITapaMeTpa X .

Ecnu Beipaxkenue 1s1 6V, YMHOXHTb Ha X M Pa3esuTh Ha V;, TO MOTy4UM

Ny _dVy x ox -
Vo  dxV, x
O0603HauUM,
av,
| =20 X 6)
dx Vg
Torma nonpaBouHas Gpopmyna OyIyT UMETh BU:
Ny _y X %
Vo X

Benmunna |, Ha3sIBaeTCs HOMPaBOYHBIM KO3 (GHUIIMEHTOM BHYTPEHHEH OaIMCTHKN.

Takum 00pa3oM, HaXOXKACHHE MONPABOYHBIX (OPMYJ BHYTPEHHEH OaUIMCTUKU CBOJMTCS K BBIYHCICHHIO
HOIIPaBOYHBIX K03 dunueHTos |, .

ITompaBouHbI KO3 PHUINEHT 3TO BENWIMHA, YUCICHHO PaBHAs M3MEHEHHIO HadaJIbHOM CKOpPOCTH (B Ipo-
[IEHTaX) IPH U3MEHEHUH PacCMaTPUBAEMOTO ITapaMeTpa Ha OJUH MPOIIEHT.

Jl1s HaxOXKAEHUS TTOMPABOYHBIX KO3()(UIIMEHTOB HEOOX0AUMO BBIUUCIISATh YACTHBIE POU3BOIHBIC BEIIHYH-
HBI 110 HHTEPECYIOIINM MapaMeTpaM. A Tak Kak aHaJIUTHIecKrue (GHOopMyIIbl, Jarollie BEIpaKeHHE BEIIMIUHEBI Ye-
pe3 mapaMeTpsl OT KOTOPBIX OHM 3aBHCST, BEChMa CII0XKHBI, TO MOIYYUTh HHTEPECYIOIIHE YaCTHBIC IPOM3BOIHBIC
B BUJIC aHATMTHIECKUX (GOpMYIT 6€3 Cepbe3HBIX YIPOIIEHHH MPaKTHIeCKH HEBO3MOXKHO.

CymiecTByIOT TaOJIHIBI TTONPABOYHBIX KO3 (GHUIIMEHTOB BHYTPEHHEH OAIIMCTHKH, 110 KOTOPBIM MOXKHO HalUTH
MONPaBOYHbIE KOAPQUIIMEHTHI U1l KOHKPETHOTO OPYAHSI.

Ecnu u3BeCTHBI KOHCTPYKTHBHBIE JIEMEHTHl apTUILICPUHCKON CHCTEMBI, TO MOXKHO IPUHSATH CIEAYIOIIMN
HOPSJOK pacyeTa N3MEHEHUs Ha4allbHOIT ckopocTH cHapsaa (V) OT H3MeHeHHUs Beca IIOPOX0BOro 3apsiaa (@ ).

B [13] 3ameueno, uTo usMeHeHue V, OIU3bKO K IMHEHHOMY XapaKkTepy B 3aBUCUMOCTH OT U3MEHEHHA @ [0
40 %. CnegoBaTenbHO,
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Vo =ko+b ©)
. No_ Mo (10)
o0 do
Ho,
=0 (11)
Vy do

3nech, Ow TPEACTaBIsIeT M3MEHEHUE @ , npeBbimatoiee 3 %.
Orcroma, 0w = Aw, a éVy = AV,

ITosToMy, yuuTbIBas BblpaxkeHue 7, 1Jis1 onpenenenus AV, ucnojib3yeM Gopmyiy:
V,
AV, =1, -2 Aw, (12)
w

rae Aw — 6epetcs u3 Tabn. 1 kak 3HadeHue AM ; V, — u3BecTHOe TabaM4HOE 3HaYeHHe; @ — Oepercd u3 Tab-
7M1 KOMIUIeKTanuu GoemnpumacoB Mopckoit aprumnepun THBII-80; |, — Beramcnsercs mo TabnumaM IompaBod-

HBIX KOA(PHUIUCHTOB.
Ha ocHOBaHMM NPUBEJCHHOTO PELICHUs] CTPOUTCS rpaduk 3aBUCUMOCTH W3MEHEHHs HA4albHOM CKOPOCTH
CHapsiJia OT U3MEHEHHS MacChl IIOPOXOBOTO 3apsiza (puc. 3).

A,

AV

04

AV fmmmmm e

( AV Am, Aniy A, Ant

Pucynok 3 — MI3MeHeHue HayallbHOM CKOPOCTH CHapsiAa B QyHKIMU OT U3MEHEHHsI MacChl BHICTpEIIa

Heo6xoauMo yuecTsb TO, YTO MOJyYSHHAs 3aBUCUMOCTh SIBISIETCSI TIPOTHO3HOM. [103TOMY pe3ynbTaThl perie-
HUI 110 YIPOIIEHHOW MaTeMaTHuecKoil MOJeIH HEOOXOAUMO COTJIACOBBIBAThH C OMBITHBIMU JaHHbIMH. CpaBHe-
HHE YIPOIIEHHBIX PEIICHUN C IKCIIEPUMEHTAIBHBIMU MOXET MOKA3aTh CTENEHh MATEMATHYECKON MOIPEIIHOCTH
UX TIPU TeX K€ KOHCTAaHTaX M YCIOBHSX 3apspkaHus. OTClo/la BO3HUKACT MMOTPEOHOCTh B MPOBEACHUH OIIBITA 110
OTIpENICIICHUIO HaYaJIbHOW CKOPOCTH CHAPSIOB TE€X BBEICTPENIOB, B3BEUIIMBAHUE KOTOPBIX MPOBOAMIOCH BO BpEMs
MPEIBIAYIIEro SKCIIEPUMEHTA.

Onucanue moAPOOHON METOIUKN OATTHCTUIECKUX UCTIBITAHUN BBIXOINT 32 PAMKH CTAThH.

HyCTB B PE3YJBTATE DKCIEPUMCEHTA IMOJTYUYCHBI CPCIHUC 3HAYCHUA M3MEHEHHUH HavaJIbHBIX CKOpOCTeﬁ CHaps-
JIOB B 3aBUCUMOCTH OT U3MEHEHUU MacC BBICTPEIIOB, 3aBUCSIINX OT CpOKa XpaHeHus 6oenpumnacos (Tadi. 2).

Tabmuma 2 — Pe3yabTaThl 6aTUTMCTUIECKUX UCTIBITAHUH

AM ATy AT, A, A,
AVy AVyy AVg, AVgs AVy

3Has oOmuil BUA KpUBOH TpaduKa, MOKHO, HCIIONB3YsI CIIOCOO HAaMMEHBIINX KBAIPaTOB, MO100PATh ammpoK-
CHMUPYIOIIUH TTOJMHOM JUIS JaHHBIX B Ta0J. 2 M IOCTPOUTH IrpaMIECKyr0 3aBUCHUMOCTD M3MEHEHHUSI CKOPOCTH
OT U3MEHEHUs MacChl 3apsaa

IIpoananu3upoBaB 3aBHCUMOCTH, IIPOBECTH KOPPEKIHMIO MPOrHO3a, MOJYYEHHOTO MAaTEeMAaTUYECKUM IIyTeM

(puc. 4).
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ATy -

0 -

TRCHEPUMENIN

0 A, AT, AT A, At

PucyHnok 4 — I3MeHeHNe HavaIbHOI CKOPOCTH CHapsia

Ha ocnHoBe maHHBIX Tpa)uKOB, MPEICTABICHHBIX HAa PUC. 2 M PHUC. 4 CTPOHUTCS KpHBas U3MECHEHHS OTHOCH-
TEJIFHOTO 3HAYCHUS MACChI BRICTPENA B 3aBHCHMOCTH OT BPEMCHH XPaHECHHS IIOPOXOBOTO 3apsizaa (puc. 5).

H
I
T

L T

0 1 mepriox " 3 nepHoa T
My — Macca BeicTpena u3 Tadmu kommexTanun THIT-80

Pucynok 5 — Mogens SkCIuTyaTanuy apTWUICPHACKUX OOCTIPHIIAcCOB

Ha ocHOBe 3aBHCHMOCTEHl, MOKa3aHHBIX HA pUC. 2 M 5, pa3pabaThiBaeTCsl MOJENb IKCIUTyaTalluy apTHILIe-
pHICKUX OOEHPHUITACOB MAJIOro Kajauopa.

Mojiesnb 3KCIUTyaTalliy BKJIIOYAET TPU JTAla: MEPBbIM — COOTBETCTBYET ATAIy, KOTAA 3a CYET JEHCTBHS 3a-
MEJUIMTENsI TUIOTHOCTh MOPOXa, CIIEA0BATENLHO, U €r0 Macca, Kak OCHOBHAsh €ro XapaKTepHCTHKA, OCTAIOTCS
HpaKTI/I‘IeCKI/I HCU3MCHHBIMH. B 9TOM nepnoz[e HpO}IyKTBI aBTOKaTaHHTH‘-IeCKOﬁ peaKHI/II/I CBA3BIBAKOTCA CTa6I/IJ'II/I-
3aTOpOM u CKOpOCTI) nux HpOTeKaHI/IH Maja, 4TO HC OKa3bIBACT CyHleCTBeHHOI‘O BIIMSIHUS HA (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC
cBoiicTBa mopoxa. Ha mepBoM 3Tarie mpeanoaraeTcs, YT0 Macca Mopoxa U3MEHIETCS He3HAUYUTEIILHO U ONpeie-
JIUTh €€ MOJKHO IO MPECTABICHHOW METOIHKE.

Bo BTOpoM mepuoje Macca mopoxa pe3ko CHrkaercs. J[onycTHMOe MUHUMAIBHOE 3HAUEHHE MAacChl TOpoXa
MOJKET OBITh OIPEICICHO Ha OCHOBE MUHUMAJIBHO TOMMYCTUMOM CKOPOCTH CHapsIIa.

B Tpetbem neprojie CKOPOCTh M3MEHEHHUSI MAcChl MIOPOXa CHMUYKACTCS MOCTENEHHO 3a CUET UCTOLICHHUS KOM-
MOHEHTOB peakiuu. B 3TOM mepuojie dHepreTuueckas EHHOCTh MOPOXa KaK TOMJIMBA YMEHBIIASTCS JI0 TAaKOH
CTEICHHU, YTO COBepliiaeMas UM pabora He OOecreuMBaeT MUHMMAIBHO JOMYCTHMYIO CKOPOCTh CHapsija, a B
MPE/ICIEHOM CIIydae CHapsIi MOXKET OCTAThCSI B CTBOJIE OPY/IHSL.

C noMOIIIBIO ATOM MOJIeTH BO3MOYKHA OIIEHKA M IMPOTHO3UPOBAHUE U3MEHEHHS (DU3UKO-XUMHUYECKUX CBOWCTB
HOpOXOBBIX 3ap;111013 I10 BCJIMYHUHEC MaCChI BI)ICTpeJ'IOB yHI/ITapHOFO CHapH)KeHI/ISI.

Pa3paboTaHHBIN METOJ] OIIEHKH W NMPOTHO3UPOBAHMS (PU3UKO-XUMHUYECKHX CBOMCTB IMOPOXOB IO BEITHYHNHE
€TI0 MAaCChI ITO3BOJISICT UCITOJIB30BATh €0 B MECTax XpaHeHI/If{, qTO SABJIACTCA CyH_IeCTBeHHBIM HpeI/IMyH_IeCTBOM.

I/ICHOJ'H)?)OBaHI/Ie JAaHHBIX, HpOFHOSI/IpyIOH_H/IX (bHSI/IKO-XI/IMI/IquKI/IC CBOﬁCTBa HOpOX& HpI/I JIIATCIIbHOM xpa-
HEHHH, CO3[aeT NPEANOCHUIKH I MepeXx0/aa 3KCILIyaTallud BOOPY)KEHHUS IO COCTOSHHUIO, 0e3 pa3paboTKu U
MIPUMEHEHHUS] TMarHOCTUYECKOH anmnapaTyphl.

Jist obecrieyeHrst TOYHOCTH CTPEThObI HEOOXOAMMO KOMIICHCHPOBATh U3MEHEHHE HAYAIbHOW CKOPOCTH CHA-
psina, 00yCIOBICHHOE JIUTEIBHBIM XpaHEeHHEeM Ooerpuraca. MeToJ pacyeTa KOMIICHCAIIHOHHBIX ITOTPABOK TO-
Ka3aH B cTarbe. [Ipy MCMONb30BaHUH 3TOTO METO/A HAJ0 YYUTHIBATH, YTO HEOONBIINE OTKIOHCHHS B YCIOBHUIX
3apspKaHMsI, MHOTHE U3 KOTOPBIX HOCST CIIyYaiHBIN XapakTep, MPUBOIAT K pa3dpocy ckopocreii. [Toatomy omnpe-
JICIICHHE HEOOJNBIINX M3MEHEHHUH B YCIOBHSAX 3apsDKaHUS B OONBIIMHCTBE CIIYYacB SBISICTCS BEPOSTHOCTHOM
3ajaueii st 00CTPHITAcOB, KOTOPBIC XPAaHWINCH OJHMHAKOBOE BPEMsI IIPH OJHUX H TEX Ke YCIOBHUSIX. [lOCKONBKY
JIOITyCTUMBIE Pa30pOCHl CKOPOCTEH OTpaHNYMBAIOTCS ONPEAEICHHBIMU TPAHUIIAMH, TO U OTKIOHEHHS B CBOMCT-
Bax HOpOXOB JOJIKHBI OFpaHI/I‘-II/IBaTBCH Ol'Ipe)IeJ'[eHHBIMI/I FpaHI/IL[aMI/I.

B 11e710M, TEOPETHYECKHE PE3YJIbTAThl U JAHHBIC SKCICPUMCHTAIBHBIX HCCIICAOBAHHM, TOIyUYECHHBIC B pado-
T€, MOTYT OBITh MOJIOKEHBI B OCHOBY /IS IIEPEX0/a Ha DKCIUTyaTallii0 OOCMPHUITACOB, CPOK XPAHECHHUS KOTOPHIX
Oouee 25 rer.

B nanpHelimemM HE0OX0UMO pa3pabOTaTh METOAUKY U3MEPEHHSI MACCHI 3apsiia 0e3 pa3naTpOHUPOBAHMUS BbI-
CTpeJia YHUTApHOTO 3apsDKaHUS U METOJUKY KOCBEHHOT'O ONPENICIICHUs HA4aldbHOU CKopocTH cHapsiaa. [Tpuuem,
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MPUMEHsIEMbIE IKCIIEPHUMEHTAIbHBIE METO/IbI TOJKHBI OTIMYAThCA IPOCTOTOM U JOCTYIHOCTBIO, 8 TaKXKe eANH-
CTBOM METOANYECKOH 0a3bl. 3aTeM, HA OCHOBaHMU MPOBEACHHBIX TEOPETUYECKUX U SKCIEPHUMEHTAIBHBIX HCCIIe-
JIOBaHUH, OLIEHUTPH TIEPUOIBI FKCILTYaTaIiu 30-MM apTHILICPUICKIX OOCTIPHITIACOB MOPCKOW HOMEHKIIATYPHL.
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MPOTHO3YBAHHSA 3MIHU ®I3UKO-XIMIYHUX BJACTUBOCTEM ITOPOXOBOT' O 3APSTY
1 TOYATKOBOI IIBUIKOCTI 30 mm APTUJIEPIHCHKHUX BOEMPUITACIB MOPCBHKOI
HOMEHKJIATYPHU

PosrasmaeTscst BapiaHT BUPIMIESHHS 3aBJaHHS BU3HAYSHHS 3MiHM BIACTHMBOCTEH MOPOXOBHX 3apsIiB apTHIIE-
pilicbkux OoempumIaciB Magoro Kamiopy Ha HiCIArapaHTIHHUX eTamax eKCIUTyaTtallii Ha OCHOBI TEOPETHYHHX pe-
3yJNBTATIB 1 €KCIIEPUMEHTATBHAX JaHWX MIOF0 3MIHM MacH IMOCTPiJIiB MAaTPOHHOTO 3aps/KaHHS 1 MOYATKOBIH
IIBHJIKOCTI CHAPSI/IIB

Verteletskiy V.F.

CHANGES FORECASTING IN THE PHYSICOCHEMICAL PROPERTIES OF A PROPELLANT
CHARGES AND THE MUZZLE VELOCITY OF 30 mm NAVAL GUN AMMUNITION

One solution to the problem of properties change determination of propellant charges developed. Small-
caliber ammunition after shelf life state phase were considered. The solution is based on the theoretical results
and experimental data of mass-change in propellant charges and ion muzzle velocity of projectiles.
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