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OB30P IOAXO 0B JOINOJHUTEJIBHOI'O BPOHUPOBAHUA
JEI'KOBPOHUPOBAHHbIX MAIINH

PaccMOTpeHBI BApHAHTBI PEIIeHHs TPOOJIeM, CBSI3AHHBIX ¢ HEIOCTATOYHOM 3AIIHIICHHOCTBIO JIETKOOPOHUPOBAH-
HOW TEXHHKH, CTOsiel Ha Boopy:keHnn BCY. TIpHBeIeHbI MOIOKUTENBHBIE M OTPULIATENBHBIC (DAKTOPHI, CBSI-
3aHHBIE C MOBBIIIICHHEM 3aLIMIIICHHOCTH HanOosIee pacpoCTPaHEHHBIMU BapUAHTAMHU JIOMOJIHUTEILHOTO OPOHU-
poBaHust. BeiOpaHo HarnpaBieHne AebHEHIINX UCCIIeJOBAHNMN.

KimioueBble ¢10Ba: JIETKOOPOHNPOBAHHAS MAIIIIHA, JITKOOPOHMPOBAHHAST TEXHHKA, 3alUIIEHHOCTD, J10-
TOJIHUTEILHOE OPOHUPOBAHKUE, CIIOCOOBI TTOPAXKEHUS.

ITocTanoBka nmpodieMsl. Panee 1erkoOpOHNPOBAHHBIM MallIMHAaM, KOTOPBIE CTOST
Ha BoopyxeHun Ykpaussl (BMII, BTP u np.), oTBoMmace poibs MPeUMyIECTBEHHO
JIOCTaBKH TIEXOTHI K MECTY aKTHBHBIX OOEBBIX JIeWCTBUiA. Jlaske Koraa CTaBUIIKCh U Y-
THe 3aJ[aHusl, 3a CYET C1aboro BOOPYXKEHHMsI M 3allMIICHHOCTH TOJ00HAs TEXHHKA HC-
TI0JTE30BANIACh NPEUMYIIIECTBEHHO TAKUM 00pa3oM M UMEHHO IO/ 3TH 3aJ[a4 OHA IIPOEK-
TUpOBAJIach U Mpon3BouiIach [1-3]. Taxke cieqyer OTMETUTh, YTO 32 MPOLIEIIHE Jie-
CSTUIIETHS CYILECTBEHHO M3MEHIITUCH MOAXObI ¥ OTHOCUTENBHO TAKTHKHU BEICHHSI BOMH
BOOOIIIE, ¥ TPUMEHHUTENFHO K MCIOIB30BAHUIO OTIEIBHBIX €IMHUI BOCHHOW TEXHUKH
[4]. Ha Ga3ze ompita mcronk3oBanms JIBM B BOOPYKEHHBIX KOH(IMKTAX TOCICITHUAX
necstiietuit ("Byps B mycteine", Mpak; UeueHckne KOH(IUKTBI, BOOPYKEHHbBIC KOH-
¢umukTel B Adranucrase, rpaxaaHckue Boiibl B FOrocnasuw, JIusun, Cupun, JIndepun;
ATO B Ykpaune) pa3paboTaHO MHOXKECTBO MOAMGBHKAINKA KaK MPHHIUIHAAIBHO HOBBIX
MaIlMH, TaK U BAPHAHTOB IIyOokoi MozepHmsaimu. Tak, Hanpumep, MT-JIb, koTopsrit
M3HAYaJIbHO pa3palaThIBasICS KaK BOGHHBIN TATa4, HA CETOTHAIIHUI JeHb MMeeT OOoIbIIe
70 BapuanTOB MOMpUKarHii [5].

Ha ceropmsimmmii 1eHp M3MEHWIICA MOAXOJ K MPOSKTHPOBAHUIO, M TETIeph HOBBHIC
MallVHbl W3HAYaIbHO NMPOEKTUPYIOTCS KaK CEMEHCTBO MAIIWH, YTO MO3BOJISIET PEIlaTh
pa3IMYHbIC 331a9H, KPOME HETIOCpeICTBEHHO TpaHcnopTHOi. Tak BTP-4 (pucyHok 1), B
JIOIIOJIHEHNE K BO3MOKHOCTH YCTAHOBKH pa3JIMUHbIX OOEBBIX MOIYJIEeH, CHIIO-
BBIX YCT@HOBOK M JIOTIOJIHUTEIEHOTO OPOHMPOBAHUS MMEET Clieayrouire Moaudu-
kauuu [6-8]: BPM-4K — pa3BeasiBatenbHast mamuHa;, MBII-4K — mMamnHa oraeBoi
nojyiepkku (pucyHok 1, B); BPOM-4 — OpoHMpOBaHHAs PEMOHTHO-3BaKyallMOHHAS Ma-
IIMHA, CTICIHAIBHO pa3padoTaHHas JUIs MUPOTBOpUeckoi Muccuu B Mpake; BPOM-4PM
— OpoHMpOBaHHAs PEMOHTHO-3BaKyaroHHas MammHa; BCOM-4K — GpoHupoBaHHas
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CaHUTapHO-IBaKyallMOHHas MamnHa Ha 6a3e BTP-4, paspaboTaHHast 1yl MEPOTBOpYE-
ckoii muccuu B Hpake (pucyHok 1, a); BMM-4C — GpoHMpoBaHHasi MEIMIIMHCKAs Ma-
nmna Ha 6asze BTP-4E; BTP-4K — xomanmupckas Manimsa, paspaboTtanHas my1s Vpaka,
BTP-4KIII — komaHaHO-IITA0HAST MallMHa, paspadoTanHast st Vpaka.

4 : .

BCOM-4K Momuduxanus 5TP-4 ¢

mojystem "Illkpan" MaumHa OrHeBo¥ NOAACPKKH

MBII4K
Pucynok 1 — BapuanTs! mommdukanmii BTP-4

HecMoTpst Ha Ham4kE HEKOTOPOTO KOJIIHYECTBa 00pa3LioB HOBOK TEXHHKH U HECKOJIBKO
GoblIrero yncia MoJepHI3UpoBaHHOM [9-13], Texarka BCY, B OCHOBHOM, MOpaJIbHO yCTa-
pena. Kpome Toro, B yCIIOBHSIX COBPEMEHHON BOMHBI, MOPAJIbHOE CTApEHUE MPOSIBILIETCS He
TOJIBKO B HEBO3MOXKHOCTH BBITIOJHEHHSI HOBBIX 3aJ[ad B COOTBETCTBHH C MOCIESIHUMH JIOK-
TpuHamu [3-4, 13], HO U B TIOCTENIEHHOM TOBBIILIEHUM YPOBHSI MPOOJIEM, KOTOPBIE MEIITAOT
BBITIONHATH JAKE UCXOMHBIC 3aa9r. Harprivep, B yCIOBHSAX BBITIOIHEHHS OOJBIIIOTO HHICTIA
TAKTHYECKUX OTepaliyii: 00eBoe OXpaHeHHe, ATPYIMPOBAHNE MECTHOCTH, MIEPEIBIDKCHIC B
KOJIOHHE, OpTraHM3aIIisl OJIOKIIOCTOB, IOCTABKA JIMYHOTO COCTABA K MECTY OOCBBIX JICHCTBHIA.

AHAJIM3 NMOCJIETHUX UCCIe0BAaHUN 1 myOsmkanmii. Kak mokasan onbIT HCTob30Ba-
HS JISTKOOPOHHUPOBAHHOM TEXHHUKH B PA3IMYHBIX KOH(MIIMKTAX, B TOM YHCIIE U Ha TEPPUTO-
pyn Ykpaussl [ 14], ypoens 3anmiienHoct JIBM, crosineii Ha Boopy»kenrn BCY Ha cero-
JIHSILHMIA JIEHb HE COOTBETCTBYET YPOBHIO BOOPYKEHHS], UCTIOJIb3yeMOro B KoH(umkrax. Ha
TEKYILHMit MOMEHT OPOHEKOPITyCa MPAKTUYECKH BCEX MAILIMH JIerde TAaHKOB, He 00eCTIeUHBAIOT
HeoOXO/IMMOTO YPOBHS 3alLIUTHI JQXKE OT CTPEJIKOBOIO Opyskus. Takum oOpasoM, co BCero
Habopa TTX Hanbosiee akTyaTbHBIMU CTAHOBSITCS TPEOOBAHKSI K 3AIIIMITICHHOCTH MAIIIHH.

Bonpoc coepIieHCTBOBaHKS YPOBHS 3aruiieHHocTd JIBM 1o HeoGXoauMoro st
PCIICHST CTOSIIINX 33124 B YCIIOBUSIX COBPEMEHHOTO 0OsI SIBIIETCS] OUCHb BKHBIM U aKTYy-
abHBIM. PaccMOTpHM OCHOBHBIE IPHYIHBI HEIOCTATOYHOTO YPOBHS 3aIIIHIIICHHOCTH:

1. HeahpekTrBHOE MCTIONB30BaHFIC JTAYHBIM COCTABOM UMEIOIICHCST TEXHUKH T10 TIPH-
YHHE OTCYTCTBIS 3HAHMI O CITA0BIX M CHJIHHBIX CTOPOHAX HICTIONB3YEMBIX MAIIIHH.

2. OTcyTCTBHE BOSMOXKHOCTH HCTIONE30BaTh Pelibe() MECTHOCTH U TEKYIITYFO OOCTAHOB-
Ky C IENBI0 YMCHBIIICHHS BEPOSITHOCTH MOPKCHUSI TEXHUKU B CBS3U C OTCYTCTBHEM aJICK-
BaTHBIX CTIOCOOOB aHAM3a 0OCTAHOBKH [ 15].

3. Huzkwuid ypoBeHb TTX MalvH 1Mo KPUTEPHEO 3aIAIICHHOCTH.

B kauecTBe OCHOBHBIX IyTEH pEIICHHS MEPEUUCICHHBIX MPOOJIEM MOXKHO Tiepe-
YHCITUTH, COOTBETCTBEHHO PAabOTy C JIMIHBIM COCTABOM, IPOBE/ICHIE O0YUEHHs, COCTaB-
JIeHWe TOIPOOHBIX MHCTPYKIMH M TOHECEHHWE MX [0 JIMYHOTO COCTaBa, UCIIONB30BAHKE
OOIIETPHUHSTHIX METOIMK (TAKTHYECKHE JUarpaMMbl Ha ocHOBe MeToza JKako06 e Map-
pa u TonorpauUecKuX KapT) WK COBPEMEHHBIX pa3paboTok [16, 17] (oxHaKo, Kak 1o-
Ka3aJ1 ObIT KOH(UTMKTOB [15], KitaccHaeckue MoaX0Ibl SBIFOTCS KPAHHE OMACHBIMHE JUTS
JIEM B CBs3U C TeM, YTO JIaHHBIE METOMKU HE YYHMTHIBAIOT HU OCOOCHHOCTH BEJICHMS
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COBPEMEHHOTO 0O0sI C MCIOJIF30BAaHHEM PA3HHUIIBI BHICOT, HI MHOTHX IPYTHX OCOOEHHO-
creil. Pa3paboTku nocnenHux ser [16, 17] upe3BblualiHO CIIOXKHBI X HENPHUCTIOCOOJICHBI
JUIS. VCTIOJIB30BAaHUS UX B ONEPaTHMBHOW OOCTaHOBKE, XOTSI XOPOLIO PEILIAIOT BOIPOCHI,
CBSI3aHHBIE C NMPOEKTUPOBAHUEM, a TAKOKE MO3BOJISIFOT IPOSKTUPOBATH HOBBIE MAIlIMHbI 1
pa3pabaTbIBaTh BapUaHThl MOJICPHU3ALINH.

Llenvto cmambu sIBISETCS IPOBE/ICHHIE aHATIM3a BO3MOYKHOCTEH TTOBBILIICHHST YPOBHS
TaKTUKO-TEXHUYECKUX XapPaKTEPUCTHK JIErKOOPOHMPOBAHHBIX MAIMH TI0 KPHTEPHUIO 3a-
IIWIIEHHOCTH.

H3i0keHne 0CHOBHOTO MaTepuaia. B paMkax paGoThI CTOHT 3a[1a4a pacCMOTPETh
BO3MOXKHBIE BAPHUAHTHI TOBBILIEHMS 3aluiieHHOCTH JIBM, nX MpUMEHNMOCTb U OTpaHu-
YEHWsI IT0 OTHOIIICHHIO K CYIIECTBYIOIM PEalTHsIM.

O030p BO3MOXKHBIX BapuaHToB. OCHOBHBIMH BapHaHTAMH PEIICHHS MOYKHO
Ha3BaTh: HCIIOJIH30BaHME HOBBIX 00OPA3IIOB 3aIIUTHl BMECTO YCTAPEBIINX; YCTAHOBKA JI0-
TIOJTHUTELHOTO OPOHUPOBAHMSL.

Hcnonb30Banus B KauecTBe OpOHM OPOHENMCTOB M3 HOBBIX MAaTepHasioB, pa3pado-
TaHHBIX B IOCJIEHNAE TOJBI UL 3aIUTHI OT COBPEMEHHOTO BOOPY)KEHHUS — 3TO OJIH M3
HAWTYYIINX BapHUaHTOB PEIIEHHs NPpoOieMbl 3ainuineHHOCTH. CoBpeMeHHbIE BUIBI Opo-
HHMPOBAaHHOM CTAM OONAJAIOT TOBBIICHHBIMH TPOYHOCTHBIMU XapaKTEPUCTUKAMH U
obecrieunBaroT 6oJee BBICOKHN YPOBEHb 3alMINEHHOCTH MPU MEHBIINX ToimmHax. [lo-
JoOHas 3aMeHa TTO3UTUBHO OTPA3UTCS HA YPOBHE 3alIUICHHOCTH, IIPH STOM TaKasi MOJIH-
(rKaIws He PUBOIMT K TIOBBIIICHAIO MAcChI FITH YXYIILICHAIO IIPOYHOCTH KOPITyCa.

OmHako JaHHBI moaxo OyIeT paboTOCIIOCOOHBIM TOJIBKO B CITydae TPOU3BOCTBA
HOBBIX 00pa3IioB MOICPHI3UPOBAHHON TEXHUKH U a0COTIOTHO HEMPUroJIeH TSI TIPOBEIe-
HUSL MOJICPHH3AIMH CYIIECCTBYIOLNIMX MAIIMH. JTO TPOUCXOMUT BCIEACTBHE TOTO, UTO
6osbinast yacts JIBM, kotopsie ucrionb3yrorcs B BCY, UMEIOT MpOCTPaHCTBEHHBIIN CHITO-
BOI1 KOpITyC, K KOTOPOMY TIPUKpPEIUICHBI OCTAIbHBIE arperarbl. 3aMeHa OpOHEIUCTOB YIS
CYILIECTBYIOIICH MAIIIMHBI SBJAETCS Jake OoJiee CIOKHOW U IOPOroii, YeM MPOU3BOZICTBO
HOBOM TexHUKU. ClieoBaTeNbHO, TMOAOOHBI BapUaHT HepalMOHAJeH, KpoMe Kak Ipu
HU3TrOTOBJICHNH HOBBIX 06pa3u013 TEXHUKU.

Taxum 00pa3oM, JUTs pelieHnst 3a7a4 10 MOBBIICHHIO 3aIUIIEHHOCTH TIPY MOJIEp-
HIBAIMA OCTACTCS TOJBKO JIOTIOIHUTENFHOE OpoHHpoBaHKe. Ero MOKHO MPOBOIUTE Kak
CHApY)KH MaIllFHEL, TaK W BHYTPU. B kadecTBe MOMONHUTEIEHOIO OpOHHPOBAHKS MOTYT
BBICTYTIaTh: OpOHEICTHI M3 CICICTANN;, OPOHEIMCTHl W3 ANFOMHHUCBBIX, TUTAHOBBIX U
JIPYTUX CIUTABOB CTICIHAEHOIO HA3HAYCHHS; KepaMIdecKie OPOHEIUIACTHAHBL; KEBIAPOBBIE,
YIJIETIACTUKOBBIE, CTEKJIOILIACTUKOBBIE U IPyTrvie KOMITO3UTHBIE TUIACTHHBI WM OOIINBKA;
JIOTIOJIHUTEIIbHBIE KOMIIO3HIIMOHHBIE MOYIIH 3aIllUThl; pelleTyarble SKPaHbl, JUHAMUYE-
CKasl ¥ aKTHBHASI 3AII[UTA; JOTIONHUTEIFHAS 3aIl[UTa, H3TOTOBJICHHAS U3 TIOJPYYHBIX MaTe-
PpHaIOB (MEIIIKH C TIECKOM, SIIUKY ¢ KAMHSIMH | T.11.); KOMOWHAIIMSI Pa3TIMYHBIX PEIICHHHA.

JlononHuTENbHOE OPOHMUPOBAHME MOXKET OBITh HECHEMHBIM, JIETKO3aMEHSEMBbIM H
KOMOMHHMPOBAHHBIM.

s TaHKOB HamOOJIbIlIee PACTPOCTPAHEHUE TONYUYMIIM BapHAHTBI MOJICPHU3ALIMI
IIyTEM YCTaHOBKH MOJTYJICH JIMHAMIYECKOH M aKTHBHOH 3aiuThl (prcyHok 2) [18]. Cesi3a-
HO 3TO C TEM, YTO OJIHUM M3 HanOosee SP(EKTHUBHBIX CPEICTB OPAKEHHS TAHKOB SIBIISIOT-
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cs1 kymyasituBHBIe cHapsizpl, [ITKP u mp. Oti cpencTsa mopaskeHus! SBISIFOTCS HE MEHee
a¢dexrrBHbIMEU U TpoTHB JIBM, 0/1HaKO yCTaHOBKA JTMHAMHYECKOW MIIM aKTUBHOM 3alliy-
ThI Ha JIETKYIO BOCHHYIO TEXHHKY CBsi3aHa C psyIoM npoOieM. Bo-niepBbIx, HY IrHaMu4e-
CKast, HA aKTHBHAs 3aIllUTa PAKTHYECKH He TO0ABISIIOT 3alMIIEHHOCTH OT KHHETHYECKHX
cpercTB mopakeHust. [Ipu 3ToM OHHM KpaiiHe Hed((EKTHBHBI JaKe MPOTHB OOBIMHOIO
CTPEJIKOBOTO BOOPY)KeHHMsI. Takke ClieyeT OTMETUTh, YTO 110 CBOEMY 00pasy JeHCTBHS
aKTHBHAs 3alyTa caMa MOXKET CTaTh MPHYMHOMN TOpakKeHHs1 OpOHEKopITyca Win "apysxe-
CTBEHHOM" TIEXOTHI OCKOJIKaMK. OCHOBHOHM TIPHHITUIT PAOOTHI TMHAMITICCKOM W aKTUBHON
3aIIuUThl Oa3MpyeTcsl Ha PACCEMBAHMW SHEPTHH KYMYJIITHBHOW CTPYH WIH pa3pyIICHIS
CHapsia 3a CYET CO3/IAHMS JIOKATBHBIX B3PHIBOB. [IpH 9TOM MOIIHOCTH B3pbIBa JIOJDKHA
OBITh TOCTATOYHOM TSI pa3pyIICHHsT KyMYJIATUBHON CTPYH
WIM yIapHUKA. B3pbIBBI MOJTOOHON MOIIHOCTH BOIW3H
TOHKOCTEHHOTO Kopriryca JIBM co3maroT CMImKoM Oob-
IIyI0 HATPY3KY U MOTYT IPUBECTH K CYIIICCTBCHHBIM ILIa-
CTHYECKUM JieOopMallisIM WM JaKe K pa3pyLLEHHUIO.
CrienoBaresibHO, Takas 3all[iTa MOXET PEIIHTH JIHIIIb
6pons Ha T-64 ONIHY W3 TIpoOJieM OOCCIIeUeHHUsI HEOOXOMMOTO YPOBHS
3AIMILEHHOCTH, NPH 3TOM TMOMYTHO CO3/aBas Apyrue
MPOOJIEMBI, B TOM YHC/IE C TOUKHU 3PEHHUS 3alIUIICHHOCTH, a 3HAYMT, JUIS JISTKOOPOHUPO-
BaHHBIX MAIlIFH CIIEyeT PACCMOTPETh APYIHE BAPUAHTHL
Hawnbonee mepcrieKTHBHBIME SIBJSTIOTCSL BapHAHTBI YCTAaHOBKU JOTIONHHUTETHHBIX
TUTACTHH M3 BRICOKOIIPOYHBIX CTAJICH, CIICIMATBHBIX CIDIABOB MM KEPAMHKH. ITO IT03BO-
JIAT TIOJTHOCTHIO PEIIUTH MPOOJIEMY 3aIlMIIEHHOCTH OT KHHETHYECKHX CIOCO00B Topa-
keHwst. Hukakux 3(QeKxToB, HEraTHBHO BIHSIONMX HA
YPOBEHb 3aIlKTHI OT APYTHX CPEACTB MOPAKECHIs, HE MPO-
SIBJIICTCS, @ HA00OPOT, 3al[UTa HECKOJIBKO TOBBIIIACTCS, B
T. Y. ¥ 11 KyMYJISITUBHBIX WIIH TIOJIKATMOEPHBIX Ooenpuria-
COB, XOTSI M HEIOCTATOYHO Il O0ECTICUCHHS TIOJTHOLICHHOM
3aumThl. [lepes TeM Kak MpoJIoypKUTh PACCMOTPEHHE JJAHHO-
PricyHok 3 — Bponexmiers: IO TOJX0/1a, CIEAyeT 0OpaTUTh BHUIMAHHE Ha CLIOCOOBI HHIIH-
Osprey MK3, MK4 BUJIyaJIbHOHM 3aIlIUTHI, TaKHe KaK OpoHEXIIeTsl. CoriacHo
JCTY B 4103-2002 6poHexuners! (pHCYHOK 3) ensTes Ha 6
KJIACCOB 3AIIUTHL 6-i Kak HAMBBICIITNIA 00s13aH 00SCIICUrBATh 3alUTY OT BhicTpena n3 CB/]
OporeooiiHo# myneit b-32 7,62-mm ¢ pacctostaus 5-10 M. OCHOBHBIMH SIIeMEHTaMA OOJTh-
IIMHCTBA TONOOHBIX OPOHEKMIICTOB SIBJIFOTCS CTAIBHBIC JICTBHI TOMIIMHON 6-10 MMm.
Ipakraecku Bee JIBM, crosime Ha Boopyxernr BCY, B TOM 4rCiIe ¥ HOBBIE 00pasiibl
(BTP-4), He MOTYT CPaBHUTHLCS 110 YPOBHIO 3AIIMITICHHOCTH C TOJ00HBIMHI OpOHEXMIIeTa-
MH, @K€ HECMOTPSI Ha VICTIOB30BAHYIS OOJIBIIHX TOMIHH (710 20 MM) ¥ CIIEIIHAIILHO TT0JI0-
OpaHHBIX YTIIOB HaKITOHA [19].
Ha nepBbIit B3] MOYKET MOKA3aThCsl CTPAHHBIM OTCYTCTBHE IPUMEPOB HCIIONIB30Ba-
HPSI MaTepHaNoB, aHAIOTHYHBIX TUIACTHHAM OPOHEKWIIETOB, TIPU TIPOHM3BOJCTBE KOPITYCOB
JIBM, Tak KaK OHM MO OBI CYIIIECTBEHHO TTOBBICHTH 3AIAIICHHOCTH U JAXe YMCHBIIITH
Bec. OJIHAKO 3Ta CTPAHHOCT SBIIICTCS KOKYIIEHCS, U CBSI3aHa OHA C CYIICCTBEHHBIM OTIIIYH-
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€M B TIpHHIMIIAX padoThI, EJX ¥ Tp. B OpoHeXmiieTax MCTob3yeTcs TepMOYIIPOYTHSHHAS
3aKaJieHHasl CTallb, 00JIa/IAroIIast TIOBBILIEHHOH HKeCTKOCTHIO. [Ipr 3TOM IMOBBILIEHHE YKECTKO-
CTH NIPUBOJIUT K YXY/ILICHUIO HEKOTOPBIX IPYTUX MEXaHIMUECKUX XapaKTepHUCTUK, HAIIpUMep,
JUTHTEILHOW MIPOYHOCTH TIPH JIMHAMUYECKUX Harpys3kax. Haxozsics B OpoHexuieTe Ha deno-
BEKE, JIAHHBIC IUIACTUHBI paboTarOT TOJBKO B CITydae IMOMAaHusl ITyJIM, HUKAKOH Jpyron
Harpy3Kd OHH He HCTIBITBIBAIOT. boree Toro, H1 0 KakoM UKIMYHOM HCIOJB30BaHUH Peyb
HE MOJKET WATH BBHY TOTO, YTO TIOCJIE TIOMAaHUs JaKe eMHUIHON My/U B IUIACTUHY e
PpeKoMeHIyeTCs cpasy 3aMeHsTh Ha HOBYIO [20)].

B cimyuae ncnonb30BaHKS YIOMSHYTBIX MaT€pHANIOB I OPOHENICTOB CHIIOBOTO
KOpIIyca €ro pecypc OT ISHCTBHS IMHAMUYECKHMX HArpy30K (IBIDKEHHE, NPEOIOIICHUE
MPENSATCTBHH, CTpeIs0a W3 YCTAaHOBJICHHOTO BOODPY)KCHHS, TEMIIEPATypPHBIE TIEPEMaibl)
OyzeT KpaiHe MaJIbIM. A €CIH y4ecTb, 9TO UX OyZeT HEBO3MOXKHO 3aMEHHUTH TIPH TIOBPE-
KIECHUH CPEZICTBOM TOPAKEHHS! WIIM BOCCTAHOBHTB TIPH JIOKAITBHOM Pa3pyILIEHUH — CTa-
HOBUTCS TIOHATHBIM OTCYTCTBHE IPUMEPOB HCIOJB30BAaHMSI TAKUX MaTepHUalioB B Kaye-
CTBE KOHCTPYKLIMOHHBIX.

Boree paroHaIbHBIM MOYKHO Ha3BaTh pa3pabOTKy MeXaHM3Ma KPEeIUIeHHs 1o00-
HBIX IUIACTHH Ha Kopiyca JIBM. HecMoTpst Ha paznooOpasue tunoB JIBM ¢ ux omiminiu-
SIMH B TE€OMETPHH, MaTepHanax KOpITyca, pacloNoKEHUH BHYTPEHHUX M BHEIHUX dJie-
MEHTOB, MOYKHO Pa3padoTaTh eAMHYIO (YHU(DHUIIMPOBAHHYIO) CHCTEMY C BBICOKHM YPOB-
HEM CTaHJAPTHU3ALMH KOHCTPYKIMOHHBIX 3JIEMEHTOB I NPOBEACHHS MOJACPHH3ALIN
TEXHHKH, cTosiel Ha BoopyxeHnu BCY. Boree Toro, Gombiast 4acTh paboT 1Mo Mojep-
HM3aLMM MOXKET OBITh BBITIOJIHEHA HE TOJIBKO CHIIAMH OpOHETAHKOPEMOHTHBIX 3aBOJIOB,
HO ¥ JIMYHBIM cOCTaBOM. JlaHHBII BOIPOC TpeOyeT OTAEIBHOTO PAaCCMOTPEHHS U SIBIIACT-
Csl LIEJIBIO CNEYIOIMX PadoT, a MoKa MPOJOIDKUM PACCMOTPEHHE OCTABILMXCS BapyUaH-
TOB.

OpnHOM M3 HACYIIHBIX HPoOIeM SBIISIETCs] 3a0pOHEBOE MOpPa’KeHHE BTOPHYHBIMU
ockonkamu [21-22]. B mpakTHke BCTPEHaloCh MHOXKECTBO CIIy4aeB, KOTZA CHApsI 3a-
cTpeBal B OpOHE, HO TIPU 3TOM JIMOO BBIOMBANI MPOOKY, JMOO OTKAJIBIBAJI HEKOTOPOE
KOJINYECTBO OCKOJIKOB C BHYTPEHHE CTOPOHBI OpOHEIUUTHL. OOBIYHO MOI00HBIE OCKOJI-
KU 0071a/1af0T CYIIECTBEHHO MEHBIIICH KMHETHYECKOI SHeprueii o CpaBHEHHUIO C ITyJIeH,
1 JUTs1 TIOBPEXKACHHS BHYTPEHHETO 000pYyIOBaHMS €€ Yallle BCero HeocTaTtoqHo. OnHako
9TOM 3HEepruM B OOJNBIIMHCTBE CIIydaeB XBaTaeT, 4YTOOBI IMOpa3HTh He3allWIICHHbIC
YYaCTKH TeJI JITYHOTO COCTaBa, KOTOPBI HaXOIUTCsl BHYTpH ManmHbl. Hanboree parmo-
HAJBHBIM, B JJAHHOM CITydae SBIIETCS UCIIOB30BAHUE MHOTOCIOWHON "MSTKOH" OpOoHHI
THIa "KeBnap", WM KOMIIO3UTHON OpPOHM C TOBBIIIEHHOH BS3KOCTBIO. B cBsi3u ¢ Tem,
YTO KEBJAp, YrAEIIACTUK, CTEKIOIUIACTHK U JPYrHe KOMIIO3UTHBIE MaTepHalibl UMEIOT
JIOCTaTOYHO CJIOKHYIO TEXHOJIOTHIO TPOU3BOJCTBA M CIENU(HKY B paboTe ¢ HUMH, MO-
J0OHBIE PabOTHI MOYKHO BBITIOJTHATB TOJIBKO TTOCIIE TIPOBEICHUS UTUTEIIBHBIX MTOATOTOBH-
TENBHBIX paboT (IJIs1 KaXKIIOTO TUITAa TEXHUKH OTAEIHHO) Ha 0a3e OpraHu3alifii, KOTOpbIS
00J1aJat0T IOCTATOYHBIM OTIBITOM.

YacTHYIHBIMU CIIOCO0aMH peIIeHHsT TPOOJIeMBbl BTOPUYHBIX OCKOJIKOB M YBEIIMYe-
HUS OOIIEro YPOBHSI 3aIlIMIIEHHOCTH MOXKET BBICTYNaTh apMHpoBaHHas pe3uHa. Vcrou-
HHMKOM MOJIOOHOM Pe3VHBI MOTYT BBICTYNATh Jlaxke crncanHble koseca JIBM. TlonoOHble

42 ISSN 2079-0775. Bicnux HTY "XIII". 2015. Ne 31 (1140)



BapHaHTHl MOJIEPHM3AIMH MeHee 3(QEKTHBHBIC TI0 CPAaBHEHHIO C KEBJIAPOM, OIHAKO
CYILIECTBEHHO JICIICBIIC, U UX MOXXHO MPOBOJUTH CHJIAMHU JIMYHOIO cOcTaBa. Tarke cu-
JIaMM JINYHOT'O COCTaBa MOKHO IMPOBOAUTL MEPONPHUATHUA 1O MOBBIIICHUIO 3alIUIIICHHO-
CTH C TIOMOIIIBIO TIOAPYYHBIX CPENICTB. B 3TOM citydae "KOHCTpYKTOpCKasi MBICIB' orpa-
HUYCHA MCKITFOYHUTEFHO UMCIOLIMMUCS B PACTIOPSHKCHUHM MaTepHATAMU U CPEIICTBAMH.
Hawubosee pacmpoCcTpaHeHHBIC Tapbl: MEIIKH, JCPCBSHHBIC SIIAKH, MCTAUTHYCCKUAC U
IUIACTUKOBBIE eMkocTH. Haumbonee pacrmpoCTpaHEHHBIMUA HATOJHHUTEISIMU  SIBJITFOTCS
3eMJIsL, TIECOK M KaMHH. B KadecTBe Ipyrux BapHaHTOB
""caMOIeTIFHOTO"  JTOTIOJTHUTEITHHOTO ~ OPOHHPOBAHKS
MO)KHO Ha3BaTh: TYCCHIYHBIE TPAKH, KOJIECa, KOJIOBI 1
TOJICTBIE JIOCKH, OTICIBHBIC JICTBI METAIUIa U CaMO-
1 JIeNbHBIE pelleTdaThle SKPaHbl, W3TOTOBJICHHBIE W3
, YTOJIKOB, TIOJIOC M apMarypbl. Takue BapuaHThl "MoO-

‘Pncox4f M113 ¢ gomonr JiepHU3aIMK’ UCTIONB3YI0TCsT He Toibko B BCY (B
HUTEIbHBIM OpPOHHPOBAHHEM CBsI3M C JieUIMTOM (PUHAHCUPOBAHUS), HO U BOCHHO-
3 MOZPYHBIX CPCACTB ciyxanmut ctpad HATO (pucysok 4) [23].

OrneHnTs WX BKIAJ B 3allMIIEHHOCTh OBIBAaeT
KpaiiHe Tpo0JIeMaTHYHbIM, TTOCKOJIBKY OOJbIIast 4acTh paboT HpoBoauTes "Ha Tiia3" 6e3
HAYJHOU WITH XOTS ObI MEDKCHEPHOH IPOPaOOTKHU 1 Oe3 yueTa HAKOIUICHHOTO OrbITa. Tak-
K& HEMATOBOKHBIM SIBIIICTCS TO, YTO TOAOOHBIE "MOJICPHU3AIMH’ OYEeHb OTINYArOTCS
OJTHa OT JIPyroii BBUIY PA3IIHYIMS YCIIOBHIA, IMEIOIHXCST BOSMOYKHOCTEH 1 MaTepHAIIOB TIPH
KKI0H M3 MojepHH3aimid. TakuM oOpa3oM, d(PEeKTUBHOCTb MOTOOHBIX "yITydIieH "
KpaifHe COMHHUTENIBHA. [Ipy 3TOM CIle/IyeT OTMETUTD, YTO TaKUe PEIIeHUs] OOBIMHO TIPUBO-
JIT K CYIIECTBEHHOMY YBEIIMYCHUIO MACCHI MAIlMHBI, N3MCHCHUIO €€ WHEPLHOHHBIX H
MAcCC-IICHTPOBOYHBIX XapaKTePUCTHK. Takoke MOBBINIACTCS HATPY3Ka Ha JBHUIATEIb, TPAHC-
MFCCHIO, XOJIOBYIO. DTO MPHBOIKT K CYIIECTBEHHBIM MOTEPSM B MOJBIKHOCTH, MaHEB-
PEHHOCTH, pecypce.

ITpu Kcnonp30BaHNK HEKOTOPBIX MaTePHAJIOB, OCOOCHHO B CEPEMHE KOPITyCa, PE3KO
TIOBBIIIIAETCSL  TIOKapHas OIACHOCTH (TIPM  CTpeNbOe  MPOTHBHUKOM — OpOHEOOMHO-
3a)KHUraTeNIbHO-TPACCUPYIOIIMMH TTyJisiMi). Kak crieicTBre NosTydaercst He O4eBUIIHOE U He
BCErJia pealbHOE YIIYUIICHHUE 3alWINCHHOCTA TPH CYIICCTBCHHOM YXYIUICHHH HHBIX
XapaKTEePHCTHK.

3akuroyenne. Kaxmplii 113 IPeIOKESHHBIX TIOJIXOJIOB UIMEET CBOU MPEUMYIIICCTBA 1
HemocTaTky. HekoTopeie omxopl (aKTUBHAS WM AUHAMITIECKAs 3aIlliTa) TPeOYyIOT ceph-
€3HBIX HCCIICIOBAHMIA, a/IANITAlFH ¥ BBITYCKA HOBBIX OOPA3LOB Tl BOSMOYKHOCTH HCIIOJb-
3oBanus Ha JIBM, kpoMe TOro, OHM PeIaroT JIMIIb MATyo 4acTh mpodiem. Jpyrue (no-
TIOJTHATENILHOE "HaBeCHOE" OPOHMPOBAHKE C ITOMOIIBIO KOMIIO3UTHBIX M METALTHIECKUX
MaTeprasioB TIOBBIIEHHON MPOYHOCTH, TBEPIOCTH, BSIBKOCTH) MOTYT PEHIUTh OOJBIIYIO
gacTh npobiteM. Ho 1 oHM TpeOyroT orpeiesieHHOM TPOpaOb0TKH € LENBIO MTOMCKa Hanboiee
PAIFIOHATIEHBIX CXEM U CTTOCOO0B TOI00HOTO OPOHUPOBAHUS.

Bce BapuaHTBI JIOTOTHUTENEHOTO OpOHMPOBaHMS KPOME TMO3UTHBHBIX A(PQEKToB
(yBenMUeHHST YPOBHSI 3AIlMIIICHHOCTH) MPHBOMIAT K HEKOTOPOMY CHIDKCHHIO YPOBHS MO-
OWITFHOCTH W TIOBBIIIICHUFO HATPy3KU HA 3JIEMEHTHI MaIHEL [lepes npoBeneHneM Moep-
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HHU3AIMA HEOOXOAMMO TOI00paTh palOHATIBHBIE CXeMbI OPOHUPOBAHKS TaK, YTOOBI MaK-
CUMM3UPOBATH S(b(bel(TI/]BHOCTI) 3alIUTBl 1 MUHUMHW3UPOBATH HETATUBHBIC SABJICHUSA.

IMomoOHas 3a7aua sBIAETCS NPOTHBOPCYMBONM U TPEOyeT MPOBEACHHUS OOJIBIIIONO
YHCNIa KAK HATYPHBIX, TAK M YUCIICHHBIX SKcriepruMeHTOB. [10100HbIe paboThI OyayT 00beK-
TOM TIOCNCIYIOIMX HccenoBanuid. Tekyree pasButue yHuBepcambHbXx CAD-cuctem
mo3BoJisieT 0e3 MpoOJeM MPOBOAUTH MHOTOBAPUAHTHBIC MCCIICIOBAHUS MPO M3MCHCHIEC
MAaCC-UHEPIOHHBIX XaPAKTEPUCTUK B 3aBHCHMOCTH OT THIIA M [IApaMETPOB JIOTIOJTHHTEb-
HOTrO OpoHMpoBaHKsL. UTO Kacaercsi BOIPOCOB 3alIHMIIIEHHOCTH, TO COBPEMEHHBII YPOBEHb
BBIYHCIIMTELHOW MEXaHHKH TI03BOJISIET TPOAHAM3UPOBATh JAHHBIM BOMPOC "BUPTYATH-
HO", OJTHAKO TSl TTOBBIIICHMS aICKBATHOCTH HEOOXOIMMO TIPOBEICHHE SKCIISPUMEHTOB 110
OIPEJIETICHHI0 (PU3MKO-MEXaHHYECKUX XapaKTEPHCTUK HCIIONB3YEeMbIX Marepuasios. [lo-
9TOMY Ha TepBOM 3Tarie Oy/er OoJiee PalMOHATBHBIM OIPAHUYUTHCS HATYPHBIME JKCIIC-
PHUMEHTaMH U CIIPABOYHBIMH TTOCOOHSIMHL.
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