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C. I'. Kopomkeguu

VK 614.841

YCTAHOBKA J|/I51 ONIPEIEJIEHVS ILTOIA I
ABAPUITHOI'O PA3JIMBA IOKAPOOIACHOM )KUJKOCTH

@. H. Aoopaghuxos, I'YO « Mncmumym nepenodocomosxu
u nosviuenus keanuguxayuuy MYC Pecnyonruku benapyco, noc. Ceemnas Powa

B. II. Apmempwes, I'YO « KomanOono-unscenepHblll UHCIUMymy
MYC Pecnyonuxu benapycs, e. Munck

Omnpezenenre IIIOMIAAA Pa3IUBIICHCS KUIKOCTU SIBIETCS 00s13a-
TEJILHOW MPOLEYPOU MPU OLIEHKE OMACHOCTU BO3HUKIIEH CUTyallMu U Ja-
€T BO3MOXHOCTb CIIacaTelisiM MPOrHO3UPOBATH BO3MOKHBIE BapUaHThI Pa3-
BUTHUS YPE3BBIUANHBIX CUTYALUN.

DKCIepUMEHTaJIbHAs yCTaHOBKa [l] mo3BosisieT aBTOMATHU3HUPOBATH
MPOBOJIUMBIE OINEPALMH IO OMNPEACIICHUIO TUIOIMIAAN PA3JIMBA KUJKOCTH,
MOBBICUTh HAJIEKHOCTh MOJYYa€MbIX PE3YyJIbTATOB U3MEPEHHI, COKPATUTD
BpeMsI Ha TOATOTOBKY K MPOBEICHUIO SKCIIEPUMEHTA.

Onpenenenne mIonagy pa3jivuBa >KUIKOCTH HAa YCTAHOBKE MPOBO-
JUTCSL CIEIYIONIUM 00pa3oM: 3aJaHHbI 00BEM JKUIKOCTH BBITYCKACTCS U3
MEPHON €MKOCTH (OIOpETKH) Ha MCCIEIYyEeMYIO MOBEPXHOCTh, HaXKaTHEM Ha
KHOMKY BKJIIOYAETCSl YCTPOMCTBO (poTouKCcaIiu, pacroioKeHHOE Ha CTOM-
K€ HaJl TOBEPXHOCTHIO PA3JIMBa, U 3aAITyCKACTCS CHEIUalIbHas ITporpaMMa Ha
MEPCOHAIIBHOM KOMITbIOTEPE. B OKHE IIpeABapUTENBHOTO MPOCMOTPa Ha MO-
HUTOpE TEPCOHAIILHOTO KOMITBIOTEpa MOSBISIETCS M300pakeHrne padodueit
obnactu, yepe3 HEOOXOAUMBIN MPOMEKYTOK BPEMEHHU YCTPOUCTBO (POTO-
¢dukcanuu nMpou3BoaAUT (GOTOCHUMOK MOBEPXHOCTH Pa3iiMBa, MOCIE 3TOrO
nporpamma u3 pexuma «lIpeaBapuTenbHblii IPOCMOTP» MEPEXOAUT B pe-
xuM «M300paskeHue.
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KanuOpoBka mpoBOAUTCS MyTEM MOOYEPETHOTO COBMEIICHUSI JIEBOM
KHOIIKM MBIIINA C KaKJIbIM M3 YIJIOB KaauOpOBOYHOTO M300pakenus. Ha-
*)umaetcs KHorka «Crtapt» B rpynne «Iliomans» Ha mporpaMme KOMIIbIO-
TE€pa, U C MOMOIIBIO JIEBOM KHOMKH MBIIIN (PUKCUPYIOTCS KOHTYPHI IO-
BEPXHOCTH PA3JIUTOMN KUIKOCTH, OTOOpakaeMoi Ha SKpaHe MOHUTOPA.

Boinenennas o0JacTh OKpalllMBAaeTCsl KPACHBIM I[BETOM, a B CTPOKE
«IInomane» MOKa3bIBAETCA pAaCCUUTAHHAS BEJIMYMHA TUJIOMIAAW BBIACICH-
HOM oOnactu. Ilporpamma Mo3BOJSIET COXPAHATH MOJTYUYECHHBIE JaHHBIE.
PaGodee MecTo mo3BoJISIET HAOMIOAATh 32 SKCIIEPUMEHTOM BHE MeCTa IMpo-
BEJICHUS DKCIIEPUMEHTAIBHBIX UCCIIETOBAHUMN.

Takum oOGpa3oM, IpeasiokeHHasi yCTaHOBKA 00€CTIeUNBAET:

— aBTOMATHU3AIMIO OMNpPECICHUs IUIOMIAAN TTOBEPXHOCTU PA3JIWB-
HIeHCs KUIKOCTH;

— W3MEPEHUE IUIOMIAIN PA3JINBa )KUIAKOCTH C BBICOKOM TOYHOCTHIO;

— BO3MO>XHOCTh NPOBOJUTHh UCCIEIOBAHUS TMHAMUKHU IPUPAILCHHS
IJIONIAAN aBapUHUHOIO pasyiuBa, MPOBOJI (POTOCHEMKY MOBEPXHOCTH pa3-
JIMBa Y€pe3 paBHbIC MPOMEKYTKU BPEMECHU;

— COKpalIEHHE BPEMEHU MOATOTOBKH K IMPOBEACHUIO N3MEPEHUS;

— HarJISIAHOCTh ONPEAEIEHUS IUIOIAAU Pa3iuBa KUIKOCTH;

— COXpPaHEHUE TOJIYYCHHBIX PE3yJbTaTOB 3KCIEPUMEHTAJbHBIX HC-
cJICIOBaHUIA,

— BO3MOXXHOCTh OOYy4YarolUXCS B PEKUME PEATIbHOTO BPEMEHU Ha-
OJII0/1aTh 32 OTpeIeTICHUEM IIJIOIAIA Pa3IuBa KUJIKOCTH;

— MHTEHCU(DUKALIMIO Y4eOHOro Mpoliecca, 3a CHeT YMEHBIIECHUs Bpe-
MEHU Ha MPOBEJCHUE IKCIIEPUMEHTAIBHBIX UCCIICOBAHUM.

Juteparypa

1. JTaGopaTopHast ycTaHOBKa JJIsl ONpPECIICHUS IUIOMAAM PA3JIiBa IOXKApOOMACHOU
xuakocty : mat. Ne 8829 Pecn. benapycs, MIIK G 09B 25/00 / A. B. MakoB4uk
[ ap.] ; 3asButens I'YO UIIIIK MYC Pecn. benapycb. — Ne u 20120463 ; 3aperu-
ctpupoBaH B ['oc. peectpe nosie3. moaenen 17.09.2012.
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YK 614.841

BJIUSAHUE TEMIIEPATYPBI HA TIPOUHECC U3MEHEHUSA
KOHUEHTPALIUU ITAPOB IIO’KAPOOIIACHbBIX
AKNJIKOCTEHU B TEXHOJIOI'MYECKHUX AIIITAPATAX

@. H. Aoopaghuxos, I'YO « Mncmumym nepenod2omosxu
u nosviuenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

B. I1. Apmempwes, I'YO «Komanono-unotcenepHull UHCMUMYmy
MYC Pecnyonuxu benapycs, e. Munck

JI1s IOATOTOBKY CHEIUAIMCTOB Mo Hampasiienuto «lIpemymnpexe-
HUe 4pe3BbluaiiHbix cutyanuiny B UIIIK MUC Pecnybnuku benapych u
KN MYC Pecniyonuku benapych pa3paboTaHa U 3anaTeHTOBaHa Jiabopa-
TOpPHasi YCTAaHOBKA JIJIs1 ONPEACIICHUSI KOHLIEHTPAIMK MapoB MOKapOoomac-
HBIX KUAKOCTEN B ammaparax ImpH pa3inyHbIX Temiepatypax [1]. B mabo-
paTOPHOM YCTAaHOBKE HCMOJIb3YIOTCSI CMEHHbIC JAaTYUKU KOHIEHTPAIIMU
NapoB, YCTAHOBJIEHHbIC BHYTPU MAapOBO3AYIIHOIO MPOCTPAHCTBA €MKOCTH;
U3MEPEHNE KOHIEHTPALUK HACBIIIEHHBIX MMAPOB MPOUCXOAUT HEMPEPHIBHO
U rpaduyuecku 0ToOpakaeTcs Ha MOHUTOPE KOMITbIOTEpa U JUCILIEE DJIEK-
TPOHHOTO OJIOKAa YIpaBJICHUS J1aOOPATOPHON YCTAHOBKOMW, MPEIYyCMOTPEH
MOJOTPEB KUJKOCTH, YTO TMO3BOJISIET U3ydaTh MPOIECC U3MEHEHUS! KOH-
LEHTPALNK MapOB MOXKapOOIACHBIX KUAKOCTEW B anmapaTax BO BPEMEHHU
IPU Pa3IMYHBIX TeMIepaTypax. IIEKTPOHHBIM OJOK yHpaBICHUS PEryiu-
pYET MOIITHOCTh HarpeBa TEpMOCTATa; MOCJIEA0BATEIbHO OINpPAIUBAET BCE
JATYUKU U OJHOBPEMEHHO OTOOpakaeT u3MepsieMble apaMeTpbl Ha BCTPO-
enHoM JKK-unaukarope, cTpouT rpaduk U3MEHEHUs KOHIIEHTPAIIMU [TapOB
M0KapOOIACHON )XKUAKOCTHA OT TEMIEPATYphl U MEepeacT JaHHbIE Ha Mep-
COHaJIbHBIN KoMITbtoTEp. Ha sKpaHe MOHUTOpAa KOMIIBIOTEPA B PEXKUME pe-
JIbHOTO BPEMEHU AyOIUPYIOTCS U3MEpseMble MapaMeTphl U rpaduk.

Takum 00pa3oM, 1abopaTopHas yCTaHOBKA 00ECIIEUUBAET:

— HEMPEPBIBHBIA KOHTPOJb 33 M3MEHEHUWEM KOHIEHTpAlMU MapoB
M0KapOOIMACHON KUJIKOCTH BHYTPU TEXHOJOTMYECKOTO arapara mpu u3-
MEHEHUU TEMIIEPATYPHI;

— HarJISITHOCTh U3MEHEHUS KOHIIEHTPAIIMU MTapOB OT U3MEHEHUS TEM-
IepaTypbl UCCIETYEMOM MOKAPOOTIACHOU KUIKOCTH;

— IIPOBEJICHUE WM3MEPEHUsI TpH 000 3aJaHHON TeMmIeparype, uTo
00€ecCIeunBaeTCsl BCTPOEHHBIM TEPMOOOOTpEBATENIEeM, YIPABISEMbIM C
AJIEKTPOHHOIO OJIOKA yIPABJICHUS;

— COXpaHEHUE Ha >KECTKOM JUCKE MEPCOHAIBHOTO KOMIIbIOTEpPA TO-
JYYEHHBIX PE3yJIbTaTOB SKCIEPUMEHTA;

— BO3MO>XHOCTb OINPEIEIATh BPEMS IOCTHKEHUSI HUKHETO U BEPXHE-
o KOHIICHTPAIMOHHBIX MPEJIeSIOB BOCINIAMEHEHHUS 10 rpaduKy, Ha KOTO-
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POM MPH 3aTaHUHU BUJA KUIKOCTH aBTOMAaTHUYECKHU OTOOPAXKAIOTCS JIBE JIH-
HUU CTPABOYHBIX IMPEJEIbHBIX BEJIUYNH, BHIOMpAaeMbIX U3 0a3bl TaHHBIX B
KOMIIBIOTEPE;

— CHIDKEHHME TPYJOEMKOCTH MPOBOJMMBIX W3MEPEHUM, U, KaK CIe-
CTBHE, BO3MOXXHOCTh KaXJIOTO 00y4aeMOro B PEXXHUME PeaIbHOTO BPEMEHU
HaOII0/1aTh 3a MPOTEKAaHUEM Ipollecca HarpeBa IMoKapooIracHOM >KHIKO-
CTH M SKCIEPUMEHTAJIbHO OMNPEACIATh 3HAUCHHUS HIDKHEIO U BEPXHEro
TEMIEPATyPHBIX MPEIEIOB BOCIUIAMEHEHHUSI U CPABHEHUSI UX CO CIIPABOY-
HBIMU JaHHBIMH [2], [3], He HaXOAsACh HEMOCPEACTBEHHO Y 1abOpaToOpHOI
YCTaHOBKH;

— UHTEHCU(UKALIUIO YYeOHOTO TPOIIEcca 3a CUET YMEHBIIICHHS OOIIETr0o
BpPEMEHU Ha MPOBEACHHUE JTAO0OPATOPHOUN PaObOThI KXk IbIM 00yIaeMbIM.

JIutepatypa

1. JJabopaTopHas ycTaHOBKa AJIsl ONpPEAETICHNs KOHIIEHTPAIMY apOB MOKapOONaCHBIX
KHUJIKOCTEH B ammaparax MpHu pasjIndHbIX Temmeparypax : mar. 7819 Pecn. bena-
pyck, MIIK9 G 09B 25/00 / A. B. MakoBuuk, ®@. H. A6apaduxos, B. I1. Aprembes,
O.T. I'opoxoBsix ; 3asBurens 1'YO UIITIK MYC Pecn. benapycs. — Ne u 20110021 ;
3asBn. 17.01.11 ; omy6um. 30.12.11 // Adiupiiner Oron. / Ham. 1pHTp 1HTAIEKTYyal.
ynacHacui. —2011. — Ne 6. — C. 260-261.

YK 666.762.11

MOJIYYEHHME M CBOVICTBA KOMITO3UIIMOHHOW
KEPAMMKH HA OCHOBE AJTIOMOCUJINKATOB
U DJIEKTPOKOPYHJIA, OBJIATAIOLIE 3AIAHHBIMU
TEPMOCTOUKNUMU U OTHEYINOPHBIMU
XAPAKTEPUCTHUKAMM

A. A. Anexceenko, I0. A. Anexceenko, YO «l omenvckuil 20cyoapcmeenHbilli
mexnuueckuii ynusepcumem umenu I1. O. Cyxoeon, Pecnyonuxa benapyco

C. H. boopviuesa, M. M. Kypoe, ['YO «l omenvckuil uHdiCeHepHulti UHCIUMYmy»
MYC Pecnybauxa bBenapyco
B. ®@. Kaoon, HIIl] I'omenvckoeo oboracmuozo ynpasienus MYC,
Pecnybauxa bBenapyco

C uenpr0 MOTYyYECHHsS] TEPMOCTOMKHX OTHEYIOPHBIX MaTEpPHANOB C
(YHKITMOHAILHBIMU XapaKTEPUCTHKAMHU, TIO3BOJISIOMIUMU WX MPUMEHEHNE
B KaueCTBE TEPMO3AIIUTHON M OTHEYMOPHON KePaMUKH, ObUTH MPOBEICHBI
WCCIIe0BaHUs TT0 (POPMHUPOBAHUIO KOMITO3HITMOHHBIX KEPAMUUECKUX HU371e-
JW Ha OCHOBE CMECH DJIEKTPOKOPYH/A W AIFOMOCHUIMKATHON KEpaMHKH,
a Takke TYTOIUIaBKOM KEpaMUYECKOM CBSI3KM pa3pabOoTaHHOrO COCTaBa
(obmee coaepxkanue ¢azpl Al,O3 coctaBnsio 1o 60 mac. %). IIpoiecce
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CTAOMIM3AIMU CTPYKTYPhI MOJYyYa€MbIX MAaT€PUAJIOB U3YYaIUCh C MIPUME-
HEHUEM MeToAa peHTreHodazoBoro aHanuza (P®A). B gactHoctH, ObLIO
MIPOBECHO U3Yy4YEHHUE MPOIeCCOB (Ha3000pa30BaHMs B KOHEUHBIX U3ICITHIX
B 3aBUCHUMOCTH OT TEMIIEpaTyphl U cpelbl ux TepMoodpadotku. IIpenso-
KEHO, YTO OCHOBHBIM MEXaHM3MOM BO3JCHCTBUA Ha pabouue xapakTepu-
CTUKHU TOJTYyYaeMbIX MaTEPHAJIOB SBJISIETCS MPOLIECC 00pa3oBaHUs KUIKOU
¢da3pl U3 TYroriaBKOM CBSI3KM, €€ KOHTAKT C IMOBEPXHOCTHIO 3€PEH 3JIEK-
TPOKOPYH/IA, COMPOBOXKIAIONINICS MOCIEAYIOMEeH KpUCTALIU3AMEN TpU
WHEPLUMOHHOM OCTBIBAHWU, YTO B HMTOTE OMPEACISIET TEPMOCTOUKOCTH U
o0t pabounii pecypc GpopMUpyeMbIX KepaMHUUeCKUX u3nenuil. Temrie-
paTypa CUHTE3a KOMITO3UIIMOHHBIX KEPAMUYECKUX MAaTEpUaIOB COOTBETCT-
BOBaJia TEMIIEpaType MOJHOTO CTEKJIOBaHUS CBS3KU U cocTasisiiaa 1320 °C.
JInst U3roTOBJICHUSI KEPAMUKUA HPUMEHSIICS OBl 3JIEKTPOKOPYH MapKU
25A 3epuuctoctu 4011, oOmias ycaaka u3aennii Npu CeKaHUKM COCTABIISIIA
He Ooniee 6 %, OTKIOHEHHE OT 3aJ]aBa€MbIX T€OMETPUUECKUX Pa3MEPOB —
He 6onee 0,13 %. Tak kak TepMOCTONMKHE MaTEpUAJIbl MOTYT MPUMEHSATHCS
B KauecTBE 3alIUTHBIX HKPAHOB MpPHU pabOTe B arpecCUBHBIX Cpenax IpH
BBICOKHX Temreparypax, MerogoM PDA wm3yuanoch BIUSHUE CTPYKTYpH-
pytolei TepMooOpaboTKH B cpejie BOJIOpoia Ha Mex(da3zoBbie IIpeBpallle-
HUS B TIOJy4a€MbIX KEPAMUUECKUX U3JIETUAX. BbUIO yCTaHOBJIEHO, YTO TIPU
YBEJIMUCHUHU TeMmIepaTypbl 00paboTku B Bojopoje Bbiie 600 °C mnpowuc-
X0IAT Mek(a3oBbie MPEBPAIICHUSI, TIPOSBIISIIONTNECS B CHIKCHUH WHTCH-
CUBHOCTH TTUKOB PEHTTCHOBCKON MU(PPAKIINN, COOTBETCTBYIOIIUX KEpaMHU-
YeCKUM MaTepuaiaM, TIOJy4YeHHBIM CIIEKaHHeM Ha Bo3ayxe. bwuio
MOKA3aHO, YTO OCOOCHHOCTHIO MPUMEHEHUSI CTPYKTYypUpYIOIIelH o0padoT-
ki B Bojopoae (mpu 7= 1200 °C, BpeMst — B TeueHue 1 4), aBiasieTcs u3me-
HEHWE BHEIIHETO BUa 00pa3lioB TEpMOCTONKON kepamuku. Habmomaemoe
MOTEeMHEHHEe 00pa3IoB, BEPOATHO, OBUIO CBSI3aHO C YACTHYHBIM BOCCTAHOB-
JIEHHEM 3JIEMEHTOB, COCTABIIAIOIINX OCHOBY M3JIENHSI U3 COCTOSIHUS BBICILEH
BaJCHTHOCTH J0 HM3ILEH, a TaKKe BO3MOXKHBIM 00pa30BaHHMEM BOCCTAHOB-
JeHHo# ¢a3bl snementapHoro Si u Al. BeposatHo, G6iaromgaps BeICOKOH pe-
aKIIMOHHOM CIOCOOHOCTH BOJOpPOAA M €ro MPOHUIAEMOCTH, MPOUCXOIUT
CHUKEHUE CTETIEHU KPUCTAIUIMYHOCTU CTPYKTYPhl KEpAMUUECKOM 3aroTOB-
KU T10 BCEU TNIyOMHE U OHA CTAHOBUTCA 0oJiee «peHTreHoaMOphHOW», T. €.
Ha TIOBEPXHOCTU aOpa3uBHBIX 3€PEH MPOUCXOIUT (HOPMUPOBAHUE ATOMOB
BOCCTaHABIIMBAEMOTO ATFOMUHUS WM CHIDKEHHE WX BAJIGHTHOCTH, YTO BBI-
3bIBAE€T OOpPA30BAHUE MPOMEKYTOUHBIX COCAMHEHHN M «PaCTPaBIMBACT
CTPYKTYPY KOMIO3UIIMOHHOTO KepaMU4yecKoro Marepuaia. Mcnbitanus Ha
TEPMOCTOMKOCTh MTOKA3aJIH, YTO MOTYUYEHHbIE U3/ENIUS BbIACPKUBAIA MHO-
rokpatHbiii Tepmoyaap a0 800 °C — maxe 1mociie TepMooOpabOTKH B BOCCTA-
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HOBUTEJBHOW CpeZie OCYLIEHHOIO BOAOPOa (MCIIBITAaHHUS Ha TEPMOYAApP MPo-
BOJIWJIUCH MOCPEJCTBOM PE3KOr0 OXJIAXIEHUs 00pa3loB Bojaoi). Jlmurens-
HO€ BO3JICUCTBHE OTKPBITOTO TUIAMEHH Ta30BOM TOPEIKU TaKKE HE BBISIBUIIO
BU3YaJIbHO HAOIOAAEMbIX U3MEHEHUN B JeOpMallMi CTPYKTYPbl CHOPMU-
POBAHHBIX KEPAMUUECKUX MATEPHAJIOB.

VIK 621:614.84

YJIYUYHIEHUE NNPOTUBOIIO’KAPHBIX T?EBOBAHI/II?'I
JIECHBIX MACCHUBOB ABEPBAU/IZKAHCKOMU PECITYBJIMKHA
B BOPHLBE C JIECHBIMU ITIOKAPAMU

K. JI. Anma3zoe; I1. H. I'oman, kano. mexw. Hayk, 0oyexm,
I'YO «Komanowno-unicenepnoiti uncmumymy MYUYC Pecnyoruxku benapyco

JlecHble MOXKAapbl — TOPEHUE PACTUTEIBHOCTH, CTUXUHNHO PACIIPO-
CTPaHSIIOIIEECS MO JIECCHOW TEPPUTOPHH.

OTtHomeHus: B 00JIaCTH UCTIOJIB30BaHUS, OXPaHbl, 3aIIUTHI U BOCIIPO-
W3BOJICTBA HE BXO/JIAIIEH B JIECHOU (DOH]I IPEBECHO-KYCTAPHUKOBOU pacTH-
TEJLHOCTH (Jjajiee — JAPEBECHO-KYCTapHUKOBAsI PACTUTEIBLHOCTD), PETYJIU-
PYIOTCA TPAXKIAHCKAM, PACTUTEIBHBIM, 3€MEJIbBHBIM U BOJHBIM 3aKOHO-
natenbcTBaMu A3sepOaiikaHckoi PecnyOnuku, a TakKe COOTBETCTBYIO-
IUMHU cTaThsiMH JIecHOTO Kosiekca AzepOaiikxanckoit PecyOnukmu.

Jlec — 3T0 1 OrpoMHBIE OOTraTCTBA 3€JEHBIX KIAJAO0BBIX MPUPOIBI, U Ha-
IIMOHAJIbHASI TOPJIOCTh, U UCTOYHUK HEHCUYEPIIAaeMbIX OJiar 4esioBeKa, eCu K
HEMY OTHOCHUTBHCSI pa3yMHO. Jlec — MOCTOSHHBIM pe3epB HYKHOTO ISl TIPO-
MBIIIUICHHOTO MTPOU3BOJICTBA MPHUPOTHOTO ChIPbs. JIEC BBIMOIHSIET pa3iny-
HbIe 3amuTHbIe (QyHKIMU. [lofe3auTHRIe U OBPaKHO-00JI0UHBIE JIECOHACA-
KICHUS 3alUIIAI0T CEIIbCKOXO03MCTBEHHBIE YIO/Ibs OT BOAHOM W BETPOBOM
APO3HH, OKA3BIBAIOT HEOIIEHUMYIO MOMOIIb XJI€00p0o0aM B MOIYYEHHUH BBICO-
KUX U YCTOMUYMBBIX ypokaeB. JIec MOCTOSHHO MHUTAET BOJIOM peKu, obecrie-
YMBACT OJIATONPHUSATHBINA TUIPOJIOTMUECKUN PEXUM M 3alllMIaeT Oepera OT
pa3MbIBOB U pa3pylIeHUH. Jlec cMmArdaer M yBIKHIET KIMMAT, 3allUIIACT
T0JII OT CYyXOBEEB M MbUILHBIX Oypb, CIIOCOOCTBYET CO3aHUI0 ONTUMATBHBIX
TEMIIEPATYPHOTO U BOJHOTO PEKUMOB. BMECTE C TeM OH SIBISICTCA BaKHEU-
UM 3JIEMEHTOM reorpaduyeckoro Janamadta, Ipyupoibl.

Jlec cnmy>XUT MECTOM OTJbIXa HacelleHus pecrnyOnuku. Tricsuu ropo-
’KaH B MPA3JHAYHBIC U BBIXOJAHBIC JHU PA3JIMYHBIMH BUJAMH TPAHCIIOPTA
TO0OUPAOTCS JI0 €r0 TAMHCTBEHHBIX YTOJIKOB, IMOTPYXKAIOTCS B €r0 CBEXECTh
U TuiuHy. Jlec moctaBiseT 4enoBeKy OOJBIIOE ICTETUYECKOE HaCTaxie-
HUe. MHOrue nucaresd W MO3Thl, KOMIIO3UTOPHl U XYAOKHUKU YEPIAOT
B HEM TBOPUYECKOE BJOXHOBEHHUE.
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OnHUM U3 caMbIX OMACHBIX M HIMPOKO PACIpPOCTPAHEHHBIX BPAroB
Jeca sBJISIeTCS MoXKap. B 3acylnuiuBbie To/bl OXKaphl OXBATHIBAIOT 3HAYH-
TeJbHBIE TUIONIAJN, HAHOCA TPU ITOM MPSMOW MaTepuaIbHBIN yiiepod 3a
NEepUOJ] TOPEHUS U TJICHUSA, a TAKKE KOCBEHHbIN, MPOSBIISIONINICS B CHU-
YKEHHHU BOJIOPETYJIMPYIONIEH, MOYBO3AUIUTHOM, MOJIE3AIIUTHONW, CAHUTAP-
HO-TUTMEHUYECKOM, 3CTETUYECKOW U KIIMMAaTUYECKOU poiu seca. [loaromy
O0oprOa ¢ JECHBIMHU MOXKApaMH MPOJOJIKAET OCTABATHCS OJHOW U3 HaMOo-
Jee aKkTyaJbHbIX MpoOsieM, TpeOyIOUX AAIbHEHIIEro pa3BUTUS U COBEp-
IICHCTBOBAHUSI OXPAaHBI JIECOB, YBEIMYEHUSI OOBEMOB MPOTUBOIOKAPHBIX
MEpONPUATHI U MOBbIIEHUA UX 3pdexTuBHOCTH [1].

B nacrosimiee BpeMs HamOosiee 3QGEeKTUBHBIM, JOCTYIIHBIM U CPaB-
HUTEJIBHO HEIOPOTHM CIIOCOOOM OOpBOBI C JIECHBIMU MOXKapaMH SIBISIETCS
CO3/laHh€ MPOTUBOMOXKAPHBIX 0aphepOB U Pa3PHIBOB, OTPAHUUMBAIOIINX
pacrnpocTpaHeHue MoXapoB B Jiecy. OJIHaKO, HECMOTPS Ha BHEIPEHHE B
MOCJEAHUE JIECSITUIETUS COBPEMEHHBIX CPEJCTB M METOJOB MPEIyIpexK-
JIeHUs1, OOHAPYKEHUSI U JIMKBUJAIIMHU JIECHBIX MTOXKapOB, B OTAEJIbHbBIE, IKC-
TpEMAJIbHBIE IO YCJIOBUSM MOTOJIbI MEPUOJIbI, HE YJaJOCh CYIIECTBEHHO
OTPaHUYUTh UX PACIPOCTPAHEHUE [2].

E>KerolHo BBICOKas IUIOWIAIb, MPOWIEHHAS JIECHBIMU TOYKapaMH, BO
MHOTOM OOYCJIOBJIEHA YCTAPEBIIMMH MPOTUBOIIOKAPHBIMA HOPMAMHU K 00YCT-
POWCTBY JIECHBIX MAaCCHUBOB M OTCYTCTBHEM HAyYHO OOOCHOBAHHBIX METOIMK
pacueTa IMIUPHUHBI MPOTHUBOIIOKAPHBIX 0AphEPOB U Pa3phIBOB. B CBs3M ¢ 3TUM
BO3HMKJIa HEOOXOAMMOCTh B Pa3padOTKE BBIIICYKa3aHHBIX METOJMK pacuera
JUI TIOJYYeHHUsS HAyYHO OOOCHOBAHHBIX IapaMeTPOB MPOTUBOMOXKAPHBIX
0apbepOB U Pa3phIBOB U BHIPAOOTKE HOBBIX MOJXO/I0B K MPOTUBOMOKAPHOMY
00yCTpONCTBY JIECHBIX MacCUBOB A3zepOaiikaHckoi Pecryonuku.

Pacuer mmMpHHBI MHHEPAJM30BAHHON IMOJIOCHI KAK MpPerpajibl
PACIPOCTPAHEHHMIO JIECHOIO0 HU30BOro moxapa. CoCHOBBIE JIECOHACAXK-
nenusi, cocrapisitomue 50,2 % necHoro (oHga, B OCHOBHOM OTHOCSITCS
K | Kiaccy nmpupoaHo# MoskapHOM OMACHOCTH, YTO OOYCIIaBIMBaET HEOOXO-
JMMOCTh MX TMOBBIIIEHHOW MOXAapOyCTOMYMBOCTH. B cuity Toro, 4ro B jec-
HOM (OHJIe peCIyOIMKY Ha MPOTSHKEHUH TocienHero aecstuetus (1997-
2006 rr.) HauOONBIINK YACTHHBIA BEC B MPOWIECHHOW MOXapaMHy TUIOMIAIH
3aHUMAaJIM HU30BbIE TIOKaphI (0K0J10 80 %), BOZHUKIIA HEOOXOAUMOCTH B OI-
TAMH3ALUU TPOTHBONOXKAPHBIX Pa3pbIBOB B CYXOJOJbHBIX THIIAX JIECa CO-
CHOBOM (hopMallMM € LETbI0 OrPaHUYEHUS PACTIPOCTPAHEHUS] HU30BBIX T0-
xapoB. B kadecTBe mperpaj, MNPEnSITCTBYIOUUMX PacHpOCTPAHEHUIO
JIECHBIX HU30BBIX MMOXApPOB U OMOPHBIX MOJIOC JJIS MyCKa OTXKUTA MPH JIO-
KaJIM3aluy JIEUCTBYIOIIMX 0YaroB, B JiecaxX MPOKJIAAbIBAIOTCS MUHEpaIH-
30BaHHBIE MOJOCHl. DAKTUYECKHU 3TO MOJIOCHI JIECHOW TEPPUTOPUH, TTOKPHI-
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ThI€ CIUIOIIHBIM MUHEPAJIbHBIM CJIOEM ITOYBBI, IO KOTOPHIM HE MOXKET pac-
MPOCTPAHATHCS ropeHue. MuHepaan3oBaHHas MOJI0CAa MOXKET ObITh caMo-
CTOSITEJILHBIM ITPOTHBOIIOKAPHBIM 0apbepoOM HJIM BXOJWUTH B COCTaB IPO-
TUBOIIOKAPHOTO pa3pbiBa WIM 3aCJIOHA.

g pacuera onTHMaIbHOM IIUPHUHBI MUHEPATU30BAHHOM IOJIOCHI
KaK Mperpajbl pacCupoOCTPAHECHUIO JIECHOTO HU30BOI'0 IOXKapa pacCMOTPUM
CXEMY BO3JIEMCTBUS TEIUIOBBIX MOTOKOB OT IIJIAMEHHU HA JIECHOW TOPIHOYUU
Matepual HarouBeHHOTO 1mokpora (JI'M) (puc. 1) [4].
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Puc. 1. Cxema BO31€CTBUS TEIJIOBBIX TOTOKOB OT TUIAMEHU HU30BOTO
noxapa Ha JI'M: L — niivHa rniaMeHu; y — yrojl HakJIOHa IUIaMEHU BETPOM;
D — mpuHa KpOMKHU TOpPEHUS; z* — mpeieIbHOE PaCCTOSIHUE
OT IUIAaMEHH, HA KOTOPOM IIPOUCXOAUT BociuiameHenue JII'M;

[* — mmpuHa MUHEPATU30BAHHOM MOJIOCHI; ¢ — KOHBEKIIMOHHBIN TETIJIOBOM
IIOTOK OT IUIAMEHH; ¢, — JIyYUCTBIN TETUIOBOU ITOTOK OT IUIAMEHHU

Teopernueckuii aHAIA3 TEIUIONEPENAYN OT IUIAMEHU K €OUHUYHOMY
00BEMY JIECHOTO HAITIOUBEHHOT'O MOKPOBA, PACIIONIOKEHHOMY Tepea GPPOHTOM
HU30BOT'0 TI0Kapa, MPOU3BOAUTCS HA OCHOBE 3aKOHA COXPAaHEHHUS SHEPTUU.

TerioBou MOTOK OT KPOMKHU TOPEHMS, BO3JCHUCTBYIOIIMN HA PacIo-
JoxeHHbI 1niepen Her JII'M, COCTOUT M3 KOHBEKLIMOHHOTO U JIYYUCTOr'O
TEIUIOBBIX MOTOKOB OT IUIAMEHU. B cilydyae OCTaHOBKM IUIAMEHU MUHEpa-
JIM30BAHHOM IOJOCOM KOHBEKIIMOHHBIM MOTOK HE YYUTHIBAEM, TaK KaK Ia-
pBI HArPETHIX T'a30B C BO3AYyXOM MEPEMENIAIOTCS BBEPX U HE MOTYT BOCILIA-
MEHHTH JIECHOW HAITOYBEHHBIN ITOKPOB 32 MUHEPAIIM30BAHHOM MOJIOCOM.

Ha puc. 1 BugHO, 4TO B 30HY BO3JECUCTBUS JTYYHUCTOrO TEILIOBOTO IO-
TOKa MOMAJAET JECHAS MOJACTUIIKA C OIAJIOM, PACIOJIOKEHHAs 32 MUHEPAJIU-
30BaHHOM moJocoil. [IpenenpHoe 3Hauenue /* momyyaercs pu y = 0, Koraa
IaMs CTEJIETCS BJIOJIb OBEPXHOCTH JIECHOTO HATTOYBEHHOTO TTOKPOBA.

C ydetroM TypOYJIEHTHBIX MyJbcaluil miaMmeHu, gocturarmmx 50 %
€ro CpeIHEeN JJIMHBI, MUHUMAJIbHYIO IIUPUHY MUHEPATIA30BAHHOW ITOJOCHI
[* mpensiaraercs olieHUBaTh 1o dhopmyiie [4] :
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L,i=15L+z), (1)

rae L — IMHA TIaMeHH, M; Z —TIpeelbHOe PACCTOSHHE OT IUIAMEHH, Ha
KOTOpPOM BO3MOKHO BociuiaMeHenue JII'M, m.

N3 gopmynel (1) oueBHAHO, YTO AJisl ONPEACICHUS IIUPUHBI MUHE-
PaTM30BaHHOMN IMOJOCH HEOOXOAMMO MPOU3BECTH pacyeT AJIUHBI TUIAMEHU
U ONpEAeNUTh MPEeTbHOE PACCTOSTHUE OT IJIJaMEHH, Ha KOTOPOM B pe-
3yJbTaTe BO3JIEUCTBHUS JYYHUCTOTO TEIJIOBOTO MOTOKA MPOUCXOAUT BOC-
rameHenue JII'M.

Ha ocHoBaHuum pe3ynbTaToOB, MOJIYYEHHBIX MPHU MPOBEIACHUU HCCIE-
JOBaHUM, pa3zpaboTaHa METOAMKA pacdeTa IUPUHBI MUHEPATU30BaHHOM
MOJIOCHI B HacaxJeHusax. PazpaboTranHas MeTOuKa pacueTa MHUPUHBI MU-
HEpaJIM30BAaHHOM MOJOCH B JiecaX MO3BOJMUT MOJYYUTh HAy4YHO OOOCHO-
BaHHBIE MapaMeTPbl TPOTUBOMOKAPHBIX 0apbepOB U Pa3phIBOB U BbIPA0O-
TaTh HOBBIE TOAXOABl K TMPOTHUBOIOKAPHOMY OOYCTPOMCTBY JIECHBIX
MaccuBOB A3zepOaiikanckoi Pecnyonuku [3].

JIutepatypa

1. OBcsaunnkoB, U. B. IlpotuBonoskapHoe yctporictBo jiecoB / M. B. OBCAHHHUKOB. —
M. : Jlec. npom-cTh, 1978. — 112 c.

2. YepBounblii, M. I'. Oxpana necoB / M. I'. UepBonnslil. — M. : Jlec. npom-ctb, 1974. —
232 c.

3. Xynonoros, FO. A. O 3amuTtHo#N 3((HEKTUBHOCTU JECOMOKAPHBIX MUHEPATN30BaH-
HbIX nojioc / FO. A. Xynonoros // ['openne u mokapsl B jiecy : ¢0. Tp. / IH-T 5teca u
npesecuHbl Cubup. otn-Hust Akan. Hayk CCCP. — Kpachosipck : UH-T neca u ape-
BecuHbl Cubup. otn-uust Axan. Hayk CCCP, 1984. — C. 78-79.

4. I'yces, B. I'. ®uszuko-MaremMaTuiyecKkue MOAEIH PACIIPOCTPAHEHUS TIOKAPOB U IPO-
TUBOIOKapHbIe Oapbepbl B cocHOBBIX Jecax / B. I'. I'yces. — CII6. : ®I'Y «CII6
HUN JIX», 2005. — 200 c.

V]IK 614.8

PA3ZPABOTKA 2PPEKTUBHbBIX CITOCOBOB
CHMKEHUS MTOKAPHOM OITACHOCTU APEBECHUHBI
C TJAKOKPACOYHBIMU MATEPUAJTAMHU

M. M. Anbmenobaes, cmapuiuii npenooagamenv Kagheopsbl NOHCAPHOU NPODULAKMUKL,
PI'Y «Koxwemayckuii mexHuuecKui UHCmumymy»
Komumema no upessviuaiinvin cumyayusam Pecnyoauxu Kazaxcman

A. b. Cugenkos, yuenuiii cexpemapsv, 0-p mexH. HayK, 00YeHm,
@I'FOY BIIO «Axademus I'ocyoapcmeennoli npomueonoicapHou
cayacovt MYC Poccuuy, e. Mockea

B nacrosiiiee BpeMst AJisl OT/ICNIKK CTE€H, TOTOJIKOB, KOPUJIOPOB, (oiie
Ha O0BEKTaX CTPOUTEIHCTBA UCHOJIB3YETCS MHOTOYHMCICHHOE KOJIMYECTBO
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OPraHUYeCKHX MOJMMEPHBIX MaTepHajoB, B TOM YHCIIC Pa3HbIC BUJbI Jia-
KokpacouHbix matepuanoB (JIKM). JlakokpacouHble MaTepuanbl B COBpe-
MEHHOM 3apyOeXKHOM M OTEYECTBEHHOM CTPOUTEIHCTBE OUYECHB BOCTPEOO-
BaHbI, MMOCKOJbKY HMX INMPHMEHECHHUE HAIIPABJICHO Ha MOBBIIICHHUE JIEKOpa-
THUBHOCTH, aTMOC(EpOyCTOMYMBOCTH, JIOJITOBEYHOCTH  JACPEBSIHHOTO
CTPOUTEIBHOTO MaTepUaIa UM KOHCTPYKIIUH.

HecmoTpst Ha nmonoxurtenbHyr0 posib ucnonb3oBanus JIKM B otnen-
K€ JPEBECHBIX MaTEpPHaJIOB U KOHCTPYKIIMM, OHU MOTYT 3HAYUTEIILHO I10-
BBIIIIATh ITOKA3aTeIN UX IMOXKAPHOM OIMACHOCTH, TAKUE KaK BOCILIAMEHSse-
MOCTh, PacHpOCTpaHEHHE IUIAMEHHM I10 TOBEPXHOCTH MaTepualia Wiu
KOHCTPYKITUH, JIMOOOPA3yIONIyI0 CIIOCOOHOCTh U TOKCHYHOCTBH IPOTYK-
TOB ropeHusi. Pe3ysbTaThl IPOBEICHHBIX UCCIEIOBAaHUN CBUETEIHCTBYIOT
O TMOBBIIIEHUH BCEX IMOKAPOOIMACHBIX CBOWCTB JPEBECHOr0 Marepuana [1].
YuuTheiBas BBIIIEU3I0KEHHOE, TPHOOPETAET OOJBIIYI0 aKTYallbHOCTh Pa3-
paboTKa pa3IuYHBIX CIIOCOOOB IOBBIIICHUS YCTOMUYMBOCTU JAPEBECHUHBI C
JJAKaMU U KpacKamMy Ha OPraHUYECKOM U HEOPraHUYECKOM OCHOBE K JEUCT-
BHIO BBICOKMX TEMIIEpaTyp WM IOXkKapa.

B pabote ObuIM TTpOBEIEHBI SKCIIEPUMEHTAIbHbBIE UCCIIEI0OBAHUS 110
pa3paboTke 3(PHEKTUBHBIX TEXHHMYECKUX PEIICHUM, CIOCOOCTBYIOIINX
CHIDKEHHIO CKOPOCTH PACIPOCTPAHEHHUS TUIAMEHH 10 MOBEPXHOCTH JIPEBE-
cuHbl ¢ JIKM, MOBBIIIEHNUIO YCTOMYMBOCTH MCCIIEAYEMBIX 00pa3IoB K BOC-
IJIaMEHEHUI0. B OCHOBE NPENIOKEHHBIX TEXHUYECKHUX PEIICHUN JIEKUT
IIPUMEHEHHE COBPEMEHHBIX OJKOJIOTUYECKH O€30MacHBIX aHTUIIUPECHOB.
[Ipu 3TOM, C Hallle¥ TOUKHU 3pEHUs], HAUOOJIEE BaXKHBIM SIBISICTCS U3yUYCHUE
() PEKTUBHOCTH Pa3TMIHBIX CIIOCOOOB HAHECEHHUS aHTUITUPEHOB.

B kauectBe uccnenyemerx JIKM Obutn BBIOpaHBI OHU M3 HanboJliee
MPUMEHAEMBIX B COBPEMEHHOM CTpOMTENbCcTBE, Takux kak HII-132, HII-
218 (nutpouesmttonio3Hast ocHoBa), [1D-266, I1D-283 (nenradraneBas oc-
HoBa), SikkensCetolTHB (ankuanas ocnoBa), SikkensUrethane 45 (mommype-
TaHoBasi ocHOBa). /[t moGapnmenust B coctaB JIKM u 00paboTku apeBecHOM
MO/JIOKKH HMCTOJB30BAJTUCh MUHEPAJIbHBIE AHTUIMPEHBI Ha OCHOBE THJIPO-
KCHJIOB METAJUIOB M (PochopXIopcoaep Kallero miacTupukaropa — aHTHIIH-
peHa, MPUMEHSIOIIETOCs B KOMITO3UITUSAX Ha OCHOBE MOJIMBUHUIXJIOPH/IA.

Jlns uccnenoBanus ObLT MCIIOIB30BaH CTAaHAAPTHBIM METO/I IO OIICH-
K€ wuHAeKca pacnpoctpadHeHus tmiamenn (MPII) mo moBepxHocTH
marepuanoB o 'OCT 12.1.044-89 [2] n. 4.19 u meToA MO ONpENCIEHUIO
BOCIIJIAMEHSEMOCTH CTpoUTeENbHBIX MatepuasioB 1o ['OCT 30402-96 [3].

brina uccnenoBana 3p(heKTUBHOCT MPUMEHEHUSI AaHTUITUPEHOB JIBY-
Ms ciocobamu. B mepBoM ciydae antunupensl BBoauinch B JIKM B komu-
yectBe He Oosiee 10 % mo macce matepuana (1 crmoco0), BO BTOpOM citydae
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AHTUIHUPEHBI BBOAWINCH HE ToJbKO B cocTaB JIKM (e 6onee 10 % na 100 T
UCXOJHOTO TMPOJAYKTa), HO U MPOBOAWIOCH MPEABAPUTEIILHOE HAHECEHHE
OTHE3AIMTHOrO COCTABA C YCTAHOBIEGHHBIM pacxozoM (250-300 /M)
Ha MOBEPXHOCTH JIPEBECUHBI (2 c110cO0 — KOMOUMHUPOBAHHBIN ).

[Ipu oneHKe oka3aTesns HHACKCA paCpOCTPAHEHHS TNITAMEHHN BaKHBIM
NPEJCTABIIAIIOCh OIpPENICTICHHEe BPEMEHU MPOXOXKACHUS (PPOHTOM IJIaMEHH
KaXXJ0r0 y4acTKa MOBEPXHOCTH 00pa3lia, TEMIIEPATYpPbl OTXOMSIIMX Tra3os,
BPEMEHHBIX TOKa3aTeNiel JOCTIDKEHUS MaKCUMAIBHBIX 3HAYCHHWA TeMIlepa-
TYpBbI, CKOPOCTH PACTIPOCTPAHEHHUS TUTAMEHH TI0 TIOBEPXHOCTH 00pasIia.

Pe3ynbTarthl CpaBHUTENbHBIX HCIBITAHUN JIPEBECHHBI C HaTypajb-
HBIMU M aHTUnupupoBaHHbiMH JIKM, a Taxxke npu KOMOMHUPOBAHHOM
cnoco0e Hanecenust antunupena no 'OCT 12.1.044—-89 n. 4.19 npencras-
JIeHbI B Tao. 1.

Tabnuya 1

Pe3yibTaThl CPABHUTEJIBHBIX OTHEBBIX HCIIBITAHUH
no I'OCT 12.1.044-89 n. 4.19

Ne HaumenoBanue HNupaexc pacnpocTpaneHus IUIAMEHH U1l HCCIIeAyeMbIX 00pa31oB
n/n obpasua HatypaibHble 1 cnoco6 2 cnocod
1 |HII-132 WPTI cebiuie 20 (156,36)| PIT uxe 20 (17,26) |MPIT Huxe 20 (3,8)
2 |HII-218 WPII cebrre 20 (97,56) |UPII cBoiie 20 (143,9) -
3 |TID-266 WPII cBbiuie 20 (94,8) |HUPIT uxe 20 (10,16) |MPIT Huxe 20 (3)
4 |I1d-283 WPII cBpiuie 20 (93,6) |HUPII cpiue 20 (30,77) |MPIT Huxe 20 (15,6)
5 |Sikkens Cetol THB |MPII cBeme 20 (20,2) |MPIT ke 20 (19,9)  |MPIT mHmxe 20 (3,8)
6 | Sikkens Urethane 45 |IPI1 cepime 20 (367,3) |MPII ceeimie 20 (45,74) |MPIT mmke 20 (12,7)

Pesynbrathl, peAcTaBieHHbIE B Ta0d. 1, MOKa3bIBalOT, 4TO B OOJIb-
IIMHCTBE clly4asx aHTunupupoBaHHbie JIKM Mo3BOMSIOT MEpEeBECTH Jpe-
Becuny ¢ JIKM wu3 rpyniisl MmaTepuagoB ObICTPO pacIpOCTPAHSIONIMNX TIjIa-
Ms 10 TIOBEPXHOCTH B TPYIITY MATEPUIOB MEJIEHHO PACIpPOCTPaHSIONIUX
miams 1o nosepxnoctu ¢ MPII menee 20.

Hanbomnbimei 3(hPeKTUBHOCTBIO B CHUKEHUU PACIIPOCTPAHEHUS IIja-
MEHH TI0 TOBEPXHOCTH MaTepuayioB 00JanaeT KOMOMHHUPOBAHHBIN CIOCOO.
B ciyyae mpuMeHeHHsl aHTUIIUPEHOB JUIsl JTaKOKpacoyHbIX cucteM tuna HII-
123, HII-218 u SikkensCetolTHB unnexkc pacnpocTpaHeHus IJIaMEHH IO
noBepxHocTH ApeBecunbl ¢ JIKM nmMeer 3HaueHMsI, COOTBETCTBYIOIIHNE TPYII-
e MaTepUaIoB, HEPACTIPOCTPAHSIONIMNX IIaMSI IO TTOBEPXHOCTH.

IIpu ouenke mapamerpoB BocruiameHnseMoctu mo ['OCT 30402-96
MPOBOJAWIN PETUCTPAIIUI0 BPEMEHU U MECTa BOCIUIAMEHEHHUSI, OLIEHKY Xa-
pakTepa paspyllieHusi o0pasia Mmoji JACHCTBUEM TEIJIOBOTO M3JIyYEHUS U
TUIaMEHH, HAJIW4YWe TUIABJICHUS, BCIYYMBAHUS, PACCIAaUBaHMS, PACTPECKUBa-
HUSI, HA0yXaHWs, JIMOO yCaaKy AKCIOHUpPYyeMOM moBepxHOCTH. [lo pesysbra-
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TaM OMpejesieHUus] BPEMEHH BOCIUIAMEHEHMsI OOpa3lioB IPH BO3ACUCTBUU
BHEIIIHETO TETUIOBOTO MOTOKA pa3inyHON nHTeHCMBHOCTH 20, 30 u 40 kBT/M’
0 METOJINKE, U3J0KEHHOM B padoTe [3], ObuIM ompejeseHbl 3HAYCHUS
KPUTHYECKOM MOBEPXHOCTHOM IUIOTHOCTH TemioBoro moroka (KIIIITID),
KOTOpasi XapaKTepU3yeTcsl MUHUMAJIbHBIM 3HAYEHHEM IUJIOTHOCTH TEILIO-
BOI'0O TOTOKA, MPU KOTOPOM BO3HMKAET YCTOWYMBOE IUIAMEHHOE TOPEHUE
o0Opa3ioB apeBecunsl ¢ JIKM.

Pe3ynbTaThl CpaBHUTENBHBIX UCHBITAHUN A(DPEKTUBHOCTH MPEIJIO-
JKeHHBIX CcIoco0oB HaHeceHus aHTunupeHoB mno 'OCT 30402-96 npen-
CTaBJICHBI B Ta0JI. 2.

Tabnuya 2
Pe3yabTaThl cpaBHUTENbHBIX OrHeBbIX HcnbITaHuil 10 'OCT 30402-96
Bocnuamensiemocts (KIIITII, kBt/m%)
Ne Haumenosanue AJIs1 HCCTIeyeMbIX 00pa3IoB
n/n odpasua
Hartypaabubie 1 cocod 2 criocod
1 | HII-132 B3(13) B3(13) B3(18)
2 | HII-218 B3(14) B3(8) —
3 | IId-266 B3(17) B3(18) B2(24)
4 | I1d-283 B3(18) B3(22) B2(26)
5 | Sikkens Cetol THB B3(17) B3(17) B2(21)
6 | Sikkens Urethane 45 B3(5.5) B3(16) B2(23)

IIpu mcronp30BaHMU Pa3IUYHBIX CHOCOOOB BBEACHUS AHTHIIMPECHOB
HaOJII0daeTCsl YBEIMYEHNE BPEMEHH BOCILUIAMEHEHHUs 00pa3IoB U ITOKa3aTe-
ag KIIIITII. Haubonplnelr yCcTOMYMBOCTBIO K BOCINIAMEHEHHIO O00JIaaroT
00pa3nbl IPEBECUHBI ¢ AaHTUIIHPUPOBAHHBIMH JIAKOKPACOYHBIMH MaTepHa-
gamu: HII-132, T1d-266, I1d-283, SikkensUrethane 45. Bce paccmarpu-
Baemblie oOpasipl mo 'OCT 30402-96 oTHOcATCS K rpynie MaTepuaioB
B3 (;1erko BocmiaMmeHsieMble MaTepHaIbl).

HaOmromaerca obOmast tennennust i Bcex JIKM: mpu mcrons3oBa-
HUHA KOMOMHUPOBAHHOI'O CIIOCO0A HAHECEHUS U BBEACHUS aHTUIINPEHOB IS
BCEX JAKOKPACOYHBIX CUCTEM HAOJIIOIAETCS HE TOJBKO 3HAYUTEIHLHOE ITOBBI-
[IIEHUE TI0Ka3aTelIed BocIuiaMeHsieMocTH apeBecuHbl ¢ JIKM, HO u nmepeBon
HCCIeAyEMBIX 00pa3lloB M3 Ipymnmnbl MaTepuaiioB B3 (j1erko BociiaMeHse-
MbI€) B rpyny matepuaioB B2 (yMepeHHO BOCILUIaMEHEHSIEMBIE).

Heo0xomuMo OTMETHTB, YTO B HEKOTOPBIX CIIydasx NpUMEHEHUE aHTH-
MUPEHOB 1T HEKOTOPBIX JIKM MokeT OBbITh MaIod(P(EKTUBHBIM WIH HEd)-
(exkTuBHBIM. Tak, IIpy BBEACHUU B JJAKOKPACOYHBLIM MaTepuan tuma HI[-218
BBIOPAHHOT'O aHTHITMPEHA YCTOMYMBOCTE MaTeprajia K BOCIUIAaMEHIEMOCTH He-
CKOJILKO CHIDKAETCS. ITO 00YCIIOBIIEHO TEXHOJIOTMYECKIUMH OCOOSHHOCTSIMH U
COBMECTUMOCTBIO IPUMEHAEMBIX aHTUIIMPEHOB ¢ JIKM. I1o Bcen BugumMocTw,
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IIPUMEHEHNE AHTUIIMPEHOB IPENATCTBYET YJIETYYMBAHUIO TOPIOYMX JIETYYHMX
IIPOAYKTOB, B TOM YHUCJIE ¥ TOPIOYUX I1APOB PACTBOPUTEIIS, KOTOPBIA HAXOAUT-
cs1 B OOIBIINX 00bEMaX B IAHHOM JITAKOKPACOYHOM CHCTEME.

Takum oOpa3zoM, pe3ynbTaThl MPOBEIECHHOIO HCCIEIO0BAaHUSA CBUJE-
TEIbCTBYIOT O BO3MOKHOCTH 3(P(PEKTUBHOrO NPUMEHEHHSI AHTUIIMPEHOB
IUIsl CHYDKEHUS II0KapHOW ONACHOCTU JIEPEBSHHBIX CTPOUTENIBHBIX KOHCT-
pykuwii ¢ JIKM pa3snuuHor XUMUYECKOW PUPOLBI.

Juteparypa

1. IloxxapHasi OaCHOCTh JAEPEBSHHBIX CTPOUTEIBHBIX KOHCTPYKIUH C JIAKOKPACOUHBI-
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2. Cuctema craHfapToB Oe3omacHOCTH TpyAa. [10:kapoB3pbIBOONACHOCTH BEIIECTB U
MarepuanoB. HoMmeHknaTypa moka3arened W METOAbl HMX ONpeeieHUs
I'OCT 12.1.044-89.

3. Marepuansl cTpouTenbHble. MeToa HCOBITAaHMM Ha BOCIIAMEHSEMOCTD
'OCT 30402-96.

YIK 614.8

CPABHUTEJIbHBIN AHAJIN3 TPEBOBAHUI,
NPENBABJSIEMbBIX K CHELIUAJIMCTAM
IMUPOTEXHUYECKHUX NOJPA3JAEJEHUN

II. A. Anaee; B. A. Ceones, npogheccop xagedpul 3auumol HaceleHus
u meppumoputi, 0-p mexH. HayK, npogheccop,
@I'HOY BIIO «Axademus 20cy0apcmeenHol npOmMuBONOMCAPHOU CLYHCObL»
MYC Poccuuy, 2. Mockea

YYuTBIBas CJI0KHOCTh M ONACHOCTh MPOBEJCHHS MUPOTEXHUIESCKUX pa-
00T, pa3IMYHbIE MUHUCTEPCTBA U BEIOMCTBA MPEIBSIBISIOT K MPO(EeCCHOHATb-
HOM TIOATOTOBKE CHEIHAMCTOB, TIPUBIICKAEMBIX ISl TIPOBEACHUS MUPOTEXHHU-
YECKUX 1 MPOM3BOJICTBA B3PBIBHBIX PabOT, onpeesieHHbIe TpeooBanus [1]-{5].

OOyueHne mepcoHaga MPOBOIUTCS C OTPBHIBOM OT IPOU3BOJICTBA Ha
Kypcax MpH Y4eOHBIX 3aBEJICHUSIX, HAYYHO-MCCIIEA0BATEIbCKIX OpraHU3aIMsIX
COOTBETCTBYIOILErO MPOGUIsl WK YUEOHBIX MOAPA3JICIICHUSIX OpraHu3alui,
BEAYIINX B3PBIBHBIC Pa0OThL. CrienuaabHbIEe POTPaMMBbI TTOATOTOBKH IO BO-
npocaM Oe30MMacHOro BEJAEHHUS pabOT B3PHIBHUKOB pa3padaThIBAIOTCS U YT-
BEPIKJIAIOTCSI OPraHU3AIMSIMHU 110 corylacoBaHuto ¢ Poctexnamazopom. s pa-
Ooounx Apyrux mnpodeccuii, CBSI3aHHBIX C OOpAIICHHEM C B3PHIBYATHIMH
MaTepHajlaMH, TPOrPaMMbI ITOATOTOBKH YTBEP)KIAOTCS OPraHW3aIUsIMHU 10
COTJIACOBAHMIO C TEPPUTOPHAIBHBIMU OpraHamMu PoctexHaazopa.

[TporpaMMbl MOATOTOBKH B3PHIBHUKOB pa3pabaThIBAIOTCS HA OOIIHE U
CHelMaIbHBIE BHUIBI B3PHIBHBIX paboT. [0 okoHUaHMM OOy4eHHs TepCOHAT
ClMaeT 9K3aMeH KBATM(DUKAIIMOHHOM KOMHUCCHH TIOJI TMPEACEIaTeIbCTBOM
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IIPEJICTABUTEIIS TEPPUTOPUAIBHOTO OopraHa PocrexHamzopa. [lepen craxxupos-
KOI MepcoHaly, CBI3aHHOMY C OOpaIlleHHeM CO B3phIBUATHIMU MaTepUaIaMHU,
BbI1aeTcsl EMHas KHMKKa B3pbIBHUKA (MacTepa-B3phIBHUKA).

B MYC Poccun koMaHIupbl TUPOTEXHUYECKUX B3BOJIOB CHACATEIb-
HbIX BOUHCKUX (opmupoBanuii (CB®D) nomxusl [3]-[5]: 3HaTh TUIBI U Ka-
JUOpPBI COBPEMEHHBIX M TMpUMEHSBIIUXCS B Benukyio OTeuecTBEHHYIO
BOMHY aBUAILMOHHBIX OOEMPHUIIACOB, UX YCTPOMCTBO, MOPSIOK 00E3BPEXKU-
BaHUS M YHUUYTOKEHHUS; OCHOBHBIE cBoiicTBa BB u CB, npubopsl u npu-
HAJJICKHOCTH, MMPUMEHSIEMbIE€ MPU MOJIPHIBHBIX padO0Tax, MEPHI MPEIOCTO-
POXKHOCTH TPU TOAPHIBHBIX PabOTax; yMeTh MPOU3BOJUTH IOJPHIBHbBIE
paboTHl BCEMU CIOCOOaMu, JeIaTh pacueThl Ha TOAPhIBAHNE KOHCTPYKITUI
U TPYHTOB, OMNPEECINISITh CTENEHb OMACHOCTH HEB30PBABIIUXCS Ooempuma-
COB U YHUYTOXXaTh UX.

Cnenuanuctsl nupoTrexHuueckux noapazaenennii CBO MUC Poccun
JOJKHBI: 3HATh W OMPEENATh BUJbBl U TUIBI aBUAIMOHHBIX OOEMPUIACOB,
CTETEeHb OMACHOCTH HEB30PBABIIUXCS OOCMPUITACOB, MEPHI MPEIOCTOPOKHO-
ctu nipu padote ¢ BB u CB; ymeTh pon3BOAUTH MOAPHIBHBIE paOOTHI OTHE-
BBIM U 3JIEKTPUYECKUM CIIOCOOOM B3pBIBAHHUS, MPOJIEIBIBATh MPOXOJbI U
Pa3MUHUPOBATh YYACTKM MECTHOCTH PYYHBIM CHOCOOOM; COOIOAATh MEpbI
MPEAOCTOPOKHOCTU TIPHU 0OpallieHnu ¢ mpudopamu, Ooenpunacamu, BB u
CB, nipu BeJIeHUU TUPOTEXHUYECKUX U B3PBIBHBIX Pa0OT.

MenuiuHCcKue TPOTHUBONMOKA3aHUSIMU SIBIISIFOTCSI HEPBHBIE M CUXU-
yeckue 3a00J1eBaHusL; TPEMOP PYK; HAPYIICHHE KOOPIUHAIIUN JIBUXKEHU.

Takum 00pa3omM, OTCYTCTBYIOT €AMHBIE TPeOOBAaHMS K IMOATOTOBKE
MUPOTEXHUKOB, €CTh OTIUYHS K TPEOOBAHHUSM U HECOOTBETCTBUE MEXKIY
BOo3s1I0)keHHBIMU Ha CB® MYC Poccum 3amayamu ¥ pemiacéMbIMH HMHU.
[Ipuyem u3 Bcex KaTeropuil CenuaIucToB Hauboee KeCcTKIe TpeOOBaHUS
JOJKHBI TIPEIBSABISITECI UMEHHO K MOATOTOBKE MUPOTEXHUKOB, OIIMOKA B
JNEUCTBUSAX KOTOPBIX MOKET MPUBECTU K UX TMOENH, THOEIN HAceIeHUs U
3HAYUTEIILHOMY MaTepHaIbHOMY yIIepOy.

s peanzanyy 3a1ad MAPOTEXHUUECKUMHU ToapazaencHusiMu CBO
MUYC Poccun TpeOyroTcsi CHENUATUCTBI PA3IMYHOTO MPOQUIIS, MOATOTOBKA
KOTOPBIX OCYIIECTBIISIETCS B paMmkax cucteMbl oOpazoBanus MUC Poccun,
BKJTIOUAIOIIEH B CeOS IIECTh BBICIIUX YYEOHBIX 3aBE/ICHUIN U YUeOHbIC 3aBe/Ie-
HUS IOTIOJTHUTENILHOTO MPO(ECCHOHAILHOTO 00pa3oBaHusl — JEBSTh LIEHTPOB
nojaroroBku crnacareneit (LIIIC). Ilpu 3ToM MOATroTOBKY MUPOTEXHUKOB OCY-
mIecTBISIIOT Akanemus rpaxaaHckon 3amuthel (AI'3) MUYC Poccun u 40-i
HI1C «®PI'KY Horunckuii cnacarensHbiid ieHTp MUC Poccrm.

Ha rocynapcTBeHHOM ypOBHE OMpeAeIsitoTCsl TpeOOBaHUSI K peasu-
3aI[MM BCEX HAMNPABJIEHUW MOJATOTOBKH M CHELUUAIBHOCTEN, YCTaHABIMBAE-
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Mbie DeepalibHBIMU TOCYAAPCTBEHHBIMU 00pa30BaTEIbHBIMU CTaHapTa-
Mu (OI'OC), KoTOpBIE MPEACTABISAIOT COOOM COBOKYIMHOCTh TPEOOBAHUA,
00s3aTENBHBIX MPU peaU3allid OCHOBHBIX 00pa30BaTENIbHBIX MPOTPaMM
(OOII) BIIO o6pa3oBaTenbHBIMU YUPEKIECHUSIMU, UMEIOIIUMU TOCYAapCT-
BEHHYIO0 akkpenutanuio. denepanbHble rocy1apCcTBEHHbIE 00pa30BaTENb-
HBbIE CTaHJAPTHI OMPEEIAIOT TPEOOBAHUS K CTPYKTYpPE U K YCIOBHUSIM pea-
muzaiuu OOl a Takke K pe3yJIibTartaM UuX OCBOEHUS.

Kpome Ttoro, k cnenuanuctam AI'3 MUC Poccuu npeabsaBisitoTcs
KBaJTU(UKAIIMOHHBIE TPEOOBaHUSI K BOEHHO-IPOQPECCUOHATBHOW MOMATrO-
TOBKeE, siBIstomuecs nomnoineHueMm k ®I'OC «YnpapieHrue nepcoHaIoM»,
oOs3aTenbHbie Tipu peanuzanuu OOIl moAroToBKH CHEIUATUCTOB MO BO-
€HHOM CIEIUAIbHOCTU «YTIpaBi€HUE JIEUCTBUSAMM (IIOJTOTOBKOM) CHJI
TPAXKJIAHCKOU 0OOPOHBD.

Opranuzanus yueOHOro mpoliiecca sIBJIsSeTCsS BaXKHEHIIIeH cOCTaBHOM
4acThI0 00pa30BaTEIbHOU JEATEIBHOCTH 00pa30BaTEIbHBIX YUPEKICHUH,
OHA BKJIIOYAeT B ce0sl OpraHU3alMio0 U MPOBEJACHUE BCEX BUIOB yUeOHBIX
3aHSATHM, TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH, MPOMEKYTOYHOM M UTOTO-
BOM aTTecTanuu ooydaromuxcs [S].

OCHOBHBIM JTOKyMEHTOM, OIPEACIISIONINM COACPHKAHUE U OpraHU3a-
I[UI0 YY4EOHOI0 mpoIiecca, siBisieTcs: pabounii yueOHbli miaH. OCHOBHBIM JI0-
KYMEHTOM, YCTAHABJIUBAIOIIUM COJCpP)KaHUE U METOJIUYECKOE IMOCTPOEHUE
y4eOHOW AMCHUIUINHBI, SIBIAETCS ee pabodasi mporpaMmMa, B KOTOPOH TOJIK-
HBI OBITH CPOPMYIIUPOBAHBI KOHEUHBIE PE3YJIBTATHI O0YUEHUS B YBSI3KE C OC-
BaMBaE€MbIMH 3HAHUSAMU, YMEHUSMHU U IPUOOPETAEMBIMU KOMIIETCHIIUSAMHU.

Peanuzanus kommereHTHOocTHOTO moaxona OOIIl nmomxHa mpeny-
CMaTpuBaTh UCIOJIL30BAaHHUE B YYEOHOM IPOIIECCE AKTUBHBIX U MHTEPaK-
TUBHBIX (OPM MPOBEICHUS 3aHATHI (KOMIIBIOTEPHBIE CUMYIISIIIUU, AENO-
BbIC U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYallUi, yYeHUS U JAp.) B
COUETaHUU C BHEAYJIUTOPHOM paboTOHl ¢ 1eiblo (OPMUPOBAHUS U Pa3BU-
TUS PO ECCUOHATHHBIX HABBIKOB 00yYarOIITNXCS.

Takum oOpazom, 00pa30BaTENBHOE YUPEXKACHUE MTyTEM II€ICHAIIPAB-
JIEHHOM OpraHu3anud y4eOHOro mpolecca, BbiOopa ¢GopMm, METOIOB H
CpelcTB 00yueHHUs AOJKHO co3/aBarh ycioBus st ocBoenust OOII ompe-
JIEJICHHOT'O YPOBHS U HANIPaBJIECHHOCTH U peajin3aliii TpeOOBaHUH, MPEIb-
SBJISIEMBIX K MPO(GECCUOHATBLHON OATOTOBKE 00YYaIOIIUXCS.
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BJIUSTHUE MUPOJIUTUYECKUX NPEBPALLIEHUIA
INOJIUBITOKCUIHbBIX CBA3YIOIUX
HA CKOPOCTb PACITPOCTPAHEHUA ITVIAMEHHA

K. A. Agpanacenko, Hayuonanvnwiii ynusepcumem
2paxcoancKoll 3auumel Yxpaurul, 2. Xapokos

B Hacrosuiee BpeMs NMpUMEHEHUE NOJIMMEPHBIX MaTEpUaoB B IIPO-
MBIIIJIEHHOCTH ¥ CTPOUTEIBCTBE MPUHSIIO MACCOBBIN xapakTep. OqHUM H3
OCHOBHBIX TpEOOBaHUI SBISETCS CHIDKEHUE IIOKa3aTelie moXKapHOU
ONACHOCTH IIOJIMMEPOB, IIPUMEHSIEMBIX BO BCEX OTPACIIAX HMPOMBIIUIEHHO-
CTH U CTPOUTEIHCTBA.

N3yueHunro BOIIPOCOB 3aBUCUMOCTHU NIOKA3aTENEN MMOXKAPHON OIACHOCTH
KOMITIO3UTOB OT CTETNIEHU UX KapOOHU3aIIMKU TIOCBAILEH psijl padot [1], [2].

Taxk, B pabote [3] yka3aHa CBsI3b HHTEHCUBHOCTH KapOOHM3ALUU Psi-
Jla SMOKCHUJIHBIX CBSA3YIOIIMX HA XapaKTEPUCTHUYECKUE TEMIEPATypbl BOC-
IJIAMEHEHUS CTEKIIOTIACTUKOB.

C TOYKM 3peHUs OLIEHKH MMOKapOONaCHOCTH MaTepuaia, CoAepKaillie-
ro HadTageHOBBIE (parMeHThl, HEOOXOAUMO OBLIO MPOBEICHUE CPaBHU-
TEJIbHBIX UCIBITAHUN Ha UCCIIEOBAHUE CKOPOCTHU U CTENIEHU BBITOPAHUS C
OJIM3KUM €My 10 3HAYEHHUIO KHCIOPOJHOI0 MHJIEKCA CTEKJIOIJIACTUKOM.
Jlnst aToro ObUT BHIOpAaH aHAJIOr — CTEKJIOIJIACTUK HA OCHOBE HM3BECTHOM
CMECEBOI CUCTEMBI SMTOKCUHBIX OJIMTOMEPOB: MOKCHIMAHOBOTO U OPOMCO-
nepxkariero. O0pasibl NOHKUTATUCh U TOPENH TIPU MPEACIIBHOM COJIEpKa-

36



UpesBblyaliHble CUTYALMU: TEOPHUs], IPAKTUKA, NHHOBALIUU

HUM KUCIIOPOJAA B KUCIOPOIHO-a30THOU cMecH 27 00. %. ITpu 3ToM CKOpOCTH
pacnpoCTpaHeHHs IUIAMEHH Ha IIPeeNe 3aTyXaHus (Vy,) IMEeT KOHEYHOE 3Ha-
YeHHEe, OTJIMYHOE OT HYJISI U OIpeNesieTcs TeIIo(PpU3NIeCKUMHA CBOMCTBAMU
cuctembl. C TOMOIIBIO 3TOM BEIMYMHBI, a TaKXK€ CTENEHW BBITOpaHUs (€)
MO>KHO BBIYHCIIUTh KPUTHUYECKYIO MAaCCOBYIO CKOPOCTh TOPEHUS:

7t = VipEP, (D)
rJie p — IJIOTHOCTH TToJTMepa (CBSI3YIOIIETO).

CreneHb BBITOpAaHHS MPUHUMAIIA PABHON CYMMAapHOH TOTEpPE MacCChI
npu 800 °C B TOKE 3aJlaHHOW KHCJIOPOAHO-a30THOM cMmecHu. [lo skcrepu-
MEHTaJbHBIM JaHHBIM, KpUTHYECKAsT MAacCOBasi CKOPOCTh TOPEHUS JIJIS CBsI-
3YIOIIET0 Ha OCHOBE AMOKCHUIMPOBAHHOTO NHUHA(TONA MPUOIUZUTEITHHO B
1,3 pa3a HUXKE TIO CPAaBHEHUIO ¢ OPOMCOIEPIKAIIIHM.

C yBenuueHueM OoOBEMHOM JI07M KUCIOpoJa mMaccoBbie (d(pdhexkTun-
HbIE) CKOPOCTH BBITOPAHUS PE3KO TMOBbIaOTCs. [Ipruem i racTuka Ha
OCHOBE OpOMCOJEpKAIEro CBS3YIOIMIETO 3TOT MPOLECC MPOXOIUT OoJiee
WHTEHCHBHO.

O06paboTKa AaHHBIX C JJOCTATOYHOW BEPOSTHOCTHIO MTO3BOJISET MOY-
YUTh JIMHEWHYI0 3aBUCHUMOCTHh MAaCCOBBIX CKOPOCTE€W BBITOPAHUS HUCCIIE-
JyeMBIX MAaTPUYHBIX CUCTEM.

[Tporecc mepexoaa OT HACBHIIMIEHHOTO MOJUMEpa K MOJUMEpy C pas-
BUTON CHUCTEMOU COMPSIKEHUS OMpEeesieT MOBEACHUE 00YyTIePOKEHHOTO
MaTepuaia MpU €ro BBICOKOTEMIIEpaTypHOM Muposin3e. be3ycioBHO, 3TO
SBJISIETCS PealomM (HakTOpoM, 00ECIICUUBAIOIINM TEPMOYCTOUUYUBOCTD.
OpHako make s Y3KOTO psijia ATMOKCHIUPOBAHHBIX CBSA3YIOIIUX CBOHCTBA
KapOOHU3UPOBAHHBIX MPOAYKTOB CYIIIECTBEHHO OTIMYAIOTCSI.
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MOBBIIIEHUE OTHECTOUKOCTH
CTPOUTEJIbHBIX KOHCTPYKIIUIA _
HA MPEAIIPUATUN «THEITPKAIIPEMCTPOW»

A. C. Benukoes, 0-p mexH. Hayk, npogeccop; B. A. lllanomos, kano. mexu. Hayk,
ooyenm, I'BY3 «llpuonenposckas cocyoapcmeennas akademus
CMpoUmenbCmaa u apxumexmypuly, 2. nenponemposck, Ykpauna

U. I'. Manaowika, kano. mexu. Hayk, doyeum; E. B. /[3euyuna, couckamerny,
Yepracckuil uncmumym noxircapHou 6e3onacHocmu
umenu I'epoes Yeprobdwina HYI'3 Vrkpaunul

IIpakTnueckoe odocHoBanme. VcciaenoBanusi moka3aiu, 4To MpeJio-
»keHHbIe orne3zamuTabie kommo3uimu — B3I1-K-2, B3I1-1A, B3I1-2A o6ia-
JAIOT BBICOKUMHU OTHE3AIUTHBIMH CBOMCTBAMHM W ISl UX M3TOTOBJIEHUS U
NpUMEHEHHs TpeOyIOTCsl HEAOpOrue, HeAe(PUIUMTHBIE KOMIIOHEHTH. MHorue
U3 HUX SBJISIOTCS OTXOAAaMU MpOH3BOACTBA. [103TOMYy BO3HUKIA HEOOXOMIU-
MOCTb B IPOBEJEHUM OIMBITHO-IIPOMBIIIUIEHHBIX HCTBITAHUMN MPEII0KEHHBIX
KOMIIO3UIIMI U 0TpabOTKe 0€30MacHOM TEXHOJOTUU X MPUMEHEHUS.

MeTtoabl. Vcnosib30BaIUCh CTAHJAPTHBIE METOIbI ONPEICIICHUS T10-
KAPHO-TEXHUYECKUX XaPAKTEPUCTUK OTHE3AIUTHBIX TOKPBITUH.

Pe3yabTarhl. AHann3 0OBEKTOB NpEeANpUATHS «JlHempkampemcT-
poil» MoKa3aj, 4TO OHU HE OTBEYAIOT TPEOOBaHUSM O€30MacCHON IKCILTya-
TalliM HU3-32 HECOOTBETCTBUS IMOXAPHBIM HOpPMaM. 3HAYUTEIbHAS 4YacTh
MOCTPOEK BBIMTOJIHEHA U3 TOPIOYUX MATEPUATIOB U KOHCTPYKIHM, & MHOTHE
O00BEKTHI Mepenpo@INpPOBaHbl B CBSI3U C U3MEHEHUEM TEXHOJIOTHYECKUX
MPOIIECCOB M HAa3HAYEHHUsI, UTO HE OTBEYAET HOpPMATHUBaM MOkKapHOU 0e30-
MAaCHOCTH, TPEOOBAHUSIM OXPaHbI TPYA.

B kauecTBe Mepbl MOBBIIIEHUSI O€30MACHOCTU SKCIUTyaTallMM TPH
nokape CTpOUTENbHBIX KOJOHH 20 X 20 cM, BbICOTOW 3,4 M MPEITIOKEHO
HAaHECEHUE OTHE3AIIMTHOTO MOKPHITHS CIEAYIOIIErO cOCTaBa, % IO Macce
(xommo3urus B3I1-2A): acOecTolieMeHTHBIE OTXOJbI — 25; IIaMOTHBIH T1e-
COK — 5; TexHuueckas 0ypa — 6; KHUAKOE CTEKIIO — ocTaibHOe. [IpenioxkeHo
MIPOBECTH HAHECEHHWE OTHE3AIUTHOIro MOKphITUS (Kommosuims B3I1-2A)
TOJIMHONW 5 MM. [Ipr 3TOM COTIACHO MOJIyHEHHOM HaMH 3aBUCUMOCTH H
METOJIMKE pacyeTa, NMpUBEACHHON B pabote [1], Ge3omacHoe Bpemsi 3Kc-
TUTyaTaluy KOJIOHHBI TIPU MoXape (OrHECTOMKOCTh) OyAET paBHO:

1=14,776+15,6375 —1,1185> +0,02495° =
=14,776+15,137-5-1,118-5% +0,0249 -5’ = 65,62 mum.
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JI1st omleHKH OrHe3amuTHON () (PEKTUBHOCTH MOKPHITHS B MPOIIECCe
IKCIUTyaTaIllid METATMYECKUX KOJIOHH OJTHOBPEMEHHO ¢ 00pabOTKOM KO-
JJOHH TIPOBOJMJIaCh 00pa0OTKa METaNIMUYEeCKUX OOpa3loB — IUIACTHH
200 x 200 MM, Oy, = 10 MM 13 cranu c13. TonmuHa MOKpeITUSA HA 00pas3-
I[aX HAHOCHWJIACh aHAJOTUYHO 3aIUTE KOJIOHH 110 5 MM. OOpa3sibl BeIIEP-
KUBAJICh B T€X K€ YCJOBHUAX, YTO W KOJOHHBI (YKIIQIBIBATUCH PSIOM C
KOJIOHHAaMHM Ha cTeiutaxku). Kaxxaple 1mecTh MecsIeB cepust u3 Tpex oopas-
1I0B UCIIBITHIBAJIACh COIJIACHO METOAUKE, U3I0KEHHOM B [1].

3akiouenue. AHanu3 pe3yJbTaTOB MCCICAOBAHUN MO3BOJISIET CliE-
JaTh BBIBOJ, YTO OTHE3AIIMTHOE MOKPBHITHE TOJIIIMHOM 5 MM MO3BOJISIET
MOBBICUTH 0€30MacHO€ BpeMs IKCIUTyaTallid KOHCTPYKIMNA TP TOXKape
(mpenest orHecToMkocTH) ¢ Oy, = 10 MM 10 65 MuH. ONBITHO-IIPOMBIII-
JICHHBIC UCTIBITAHUS Pa3pabOTaHHBIX OTHE3AIIMTHBIX KOMITO3UIIMKA MTOKa3a-
J¥, 9TO WX TPUMEHEHHE T03BOJISET MOBBICHTH 0€30MMaCHOCTh JKCILTyaTa-
IIMA CTPOUTENBHBIX OOBEKTOB, TOBBICUTH OE€30MACHOCTh AaBapHUITHO-
criacaTeIbHBIX paboT MPU BOZHUKHOBEHUH MOXKapa Ha O0BEKTE.

JIutepatypa

1. benukoB, A. C. TeopeTnueckoe U MpakTHUYECKOoe 0OOCHOBAaHUE CHIKEHUS TOprove-
CTH W TIOBBIIIEHUS OTHECTOMKOCTH CTPOUTENIBHBIX KOHCTPYKIIMIA 33 CUET MPUMEHE-
HUs orHe3amuTHbIX okputuit / A. C. benukos. — Jlnenpomnerposck : Gaudeamus,
2000. - 196 c.

YK 699.887.3

OBECIHEYEHUE PAJIMALIMOHHOM BE3OMMACHOCTH
HA XBOCTOXPAHUJINIIAX

A. C. benukos, 0-p mexH. nayk, npogeccop; A. B. Anopeesa, accucmenm;
A. B. Ilununenko, kano. mexu. HayK, 0OYeHm
I'BY3 «llpuonenpogckas 2ocyoapcmeeHHas akademusl
CmMpoumenbCcmea u apxumexmypuly, 2. [{nenponemposck, Yxpauna

U. I'. Manaowvika, kano. mexu. Hayk, ooyeum, Yepracckutl uHCmMumym noicapHoll
bezonacnocmu umenu I'epoes Yepnoowvina HYI'3 YVkpaunsi

Hay4ynoe u npaktudeckoe 000cHoBaHMe. [IpoBelleHHBIN aHAIU3
pauallMOHHOM OMAaCHOCTH Ha OBIBIIMX MPEINPUSTHSIX YPAHOBOTO ITPOU3-
BOJICTBa TIOKa3ajl, YTO IOCJE€ OCTAHOBKM UX PaOOThI Obljla MpOU3BElICHA
KOHCEpBalYs PAJIUOAKTUBHBIX OTX0JI0B. CO BPEMEHEM C YUETOM JICUCTBUS
KJIMMATAYECKUN YCIIOBUU IPOUCXOAUT UX pa3repMeTu3alus, 4To CO34acT
PaIMALIMOHHYI0 OMACHOCTh KaK Ha TEPPUTOPHUSIX PAa3MEIICHUS CAMHUX Xpa-
HWINIL, TaK U Ha Npujieraromux reppuropusax. [loaromy nccnenoBanus, Ha-
IIPABIICHHBIE HA OMNPEACIICHUE UCXOIAIIECH OMACHOCTH JJIsI HACEJIEHUs, IIPHU-
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JIETAIOIINX TEPPUTOPUM U JUIsl paOOTHUKOB, HAXOJSAIIUXCS HA TEPPUTOPHUAX
XpaHWIHIL, U pa3padoTka 3QPEeKTUBHBIX paAUALIMOHHBIX U TEXHUYECKUX MEP
[0 CHWKEHUIO PAJMOAKTUBHOCTH MMEIKOT HAYYHOE W MPAKTUYECKOE 3HAYE-
Hue. JlaHHble UcclieIoBaHUSI MOTYT OBITh UCIIOB30BAHbI B TAJILHEHIIIEM JIJIs
CHW)KEHHSI OTTACHOCTH C PAa3MENIEHUEM PAaTUOAKTUBHBIX OTXOOB.

Metoabl uccienoBanus. Ha xBocroxpanmnumax «CyxadeBCKOE»
l 1 2 cexuuu ObUTM HUCTOJIB30BAHBI CTAHJAPTHBIE U AJIalITUBHBIC METOJIbI
UCCJIEI0BaHUS paIMallMOHHON OOCTAHOBKHM C ONpEJENICHUEM psija peria-
MEHTHUPYEMBIX PAAUANHUOHHO-TUTHEHUYECKUX IMapaMeTpoB. B wacTtHOCTH,
UCIIOJIB30BaJIaCh Iellasi U aBTOMOOWIbHAS TaMMa-CheMKa ¢ MPUMEHEHUEM
CHEIUATU3UPOBAHHOTO MPOTPAMMHOIO TMaKeTa g 0O0paOOTKHU JaHHBIX
IIOJIEBBIX U3bICKAHUU.

Pesyabrarhl McciaeqoBanMu. /(s pemieHus Hay4YHbIX U IIPaKTHYE-
ckux BompocoB npuseacHus POO, OwBmiero YII 13X, Takoro xak XBo-
croxpanwuiie «CyxaueBckoe» 1 U 2 cekluM, B SKOJOTHYECKHU Oe3orac-
HBI 00BbEKT UHPPACTPYKTYPhI, HEOOXOAMMO OBLIO PELIUTH Psii OpraHu3a-
HUOHHO-TEXHUYECKHUX U KCIUTYaTAIMOHHBIX BOIIPOCOB, KOTOPBIE B IIEPUO/T
¢ 2003 mo 2014 r. 6puK npakTHUecKu BbinoJiHeHbl ycunusimu ['T1 «bapsb-
ep», I'TI «38 OUTU», MunuctepcTBa TOILUIMBA U YHEPIETUKU Y KPAUHBI U
['BY3 «III'ACA» [5]: mpoBepka HEIOCTHOCTH ABOMHOTO MEPUMETPA U BbI-
SIBJICHUE MECT BO3MOXKHOTO MTPOHUKHOBEHHUS; MHPOPMUPOBAHUE TPAKIAH O
panuanonHoi omacHoct Ha POO ¢ nmpuMmeHeHueM (yCTaHOBKOWM Ha Iie-
pUMETpE) CHEI3HAKOB; MUHUMU3AIMS BPEMEHHU NPEObIBAaHUS HA pajualiv-
OHHO-3arpsI3HEHHBIX YYacTKax, ITOBEPXHOCTAX W AHOMAJIbHO BBICOKHX
30Hax; MPUMEHEHHE CPEJICTB MHANBUYAIbHON 3aIIUTHI EpCcoHana; o0s3a-
TEJIbHOE HOIIEHWE WHIAWBUIAYAIbHOTO JO3UMETPA; MPOXOXKIACHUE €XKEroj-
HOTO MEJIUIIMHCKOTO 00CIIeIOBAHUS; YBIAKHEHHE (OPOILIEHHE) MMOBEPXHO-
CTH XBOCTOXPAHUJIUII HE TOKPBITHIX MPYAOM-OTCTOMHUKOM; MUHUMU3AIIHS
neuieHus oT POQO; noBblillieHre KBaTU(UKALMKY U TIepeaTTeCTalluu Mepco-
Hana POO; npoBeaeHrne UHCTPYKTAXKEW; BBISIBICHUE 3apaKEHHBIX T'PY30B,
TPaHCIIOPTA U T. II.

3akmouenue. CiegoBaTeslbHO, OCHOBHBIM (DaKTOPOM, BIUSIO-IIIUM
Ha HECTAOWJIbHYIO PaJMallMOHHYI0 M 3KOJOTMYECKYI0 cuTyaruio Ha «Cy-
Xa4YEBCKOW» MPOMBIIIJIEHHOM TUIOIIAIKE, SBJISIETCS OTCYTCTBHUE MOJIaYU BOJBI
00OpPOTHOTO BOAOCHAOKEHUS U B PE3yJIbTaTe YMEHbIICHUE TUIOIIAIU [Py /Ia-
OTCTOMHHWKA Ha | U 2 CeKUMsIX, YBEIMYEHNE OTKPBITOM TUIOMIAJN 3aXOPOHE-
HUS TOBEPXHOCTHBIX PAB 1 1OMIOMHUTENBHOE TTBUICHHE KaK CAMOW TEPPUTO-
pun «CyxXadeBCKON» MPOMBINUICHHOW TUIONIA/JIKU, €€ CaHUTapHO-3al[UTHOU
30HbI, nepcoHana ['TI «bapsepy, I'TI «38 OUTU», HayuHbIX paOOTHUKOB, TaK
Y IPUJIETAFOIINX TEPPUTOPUNA U CEITBCKOXO3AMCTBEHHBIX YTOJIAM.
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JIutepatypa

1. CanurapHble npaBuia MO YCTPOMCTBY U KCILTyaTallM XBOCTOXPAHUIIUI YPAHOBBIX
TUIPOMETAIUTYPIrHUECKHUX 3aBOJIOB U 0O0oraTuTeNbHbIX Gadpuk Ne 21-83. M3 CCCP
Mockaa, 1983.

2. OCHOBHbIE CaHUTApHbBIC MpaBUA MPOTUBOPAAUAIIMOHHON 3amuThl YKpaunsl (OC-
I1Y) ACII 6.074.120-01. — Kues : MO3, 2001. — 135 c.

3. OCcHOBHBIE CaHUTapHBIE TIPaBHJIa 0OECTICUCHUS paIMAIIMOHHON O€30MacCHOCTH Y KpauHbI
(OCITIOPBY-2005) // Oy BectH. Ykpaunsl. —2005. — Ne 23. — C. 105.

VJIK 004.9

OIITUMMU3ALINA YYEBHOI'O ITPOLIECCA _
IIYTEM BHEAPEHUSA UHTEPAKTUBHBIX ITPESEHTAIIUU

K. A. Boosicko, kypcanm 4 xypca; C. I. Kopomkesuu, npenooasamensv kagheopwi
1Iullb, macucmp mexu. Hayk, I'VO «l omenbckutl UHMHCEHEePHbIU UHCTMUMY LY
MHYC Pecnybauxu benapycsy

Jlist onTUMU3alMKM y4eOHOTO Tpoliecca UCHOJIb3YIOT MPEe3eHTaIUu.
OaHUM U3 caMbIX JIOCTYMHBIX MPOTPAMMHBIX CPEJICTB JJI CO3JaHUS Tpe-
3€HTalUi, HCIIOJIb3YEMBIX IJIi COMNPOBOXKICHHS PAa3IUYHBIX JOKJIAI0B,
JeKIUH, 3amuThl pedepatoB U T. M., SBISETCS IporpaMma KOMITAaHUU
Microsoft — PowerPoint. [Ipe3erTarus MoXeT npeacTaBisiaTh coO0Oi code-
TaHHE TEKCTa, TUIEPTEKCTOBBIX CCHUIOK, KOMIBIOTEPHON aHUMAIIUH, Tpa-
¢buKH, BUEO, My3bIKA U 3BYKOBOTO psifia (HO HE 0053aTeIbHO BCE BMECTE),
KOTOpbI€ OPraHU30BaHbl B €AMHYI0 cpeay [1].

NHTEpaKTUBHOCTh MPE3EHTALMAM IMPUIAIOT TUHEPCCHUIKU [2]. OHM
OY€Hb YAOOHBI Mpu padoTe C MNpe3eHTAUUAMH OOJIBIIMX Pa3MEpPOB CO
CJIOKHOM CXEMOM, I'/Ie HEOOXOIUM MEepeXo]l MO cllaiijlaM B ONpeIeICHHOM
NOPSJIKE, a HE 110 OUYEpEeIH.

B I'YO «I'omensckuit nakeHepusli uHCTUTYT» MUC Pb otHMM 13
BUJIOB 3aHATHUH SIBJIAETCS BbIE3]] KypCaHTAMH Ha OOBEKTHI MPOMBIIIEHHO-
CTH JJi1 OCYILECTBJICHHS Y4E€OHOTO MOKapHO-TEXHUYECKOro oO0cieaoBa-
HUSA. DTO JAaeT BO3MOKHOCTh MPAKTHUUECKH MOMPOOOBAaTh MPUMEHUTDH IO-
Jydaemble 3HaHUs. YacTo AaHHBIE BbIE3/Ibl 3aTPYJIHEHBI MO PA3TUYHBIM
IPUYMHAM: COTJIAaCOBAaHUE C PYKOBOJICTBOM OOBEKTa, TPAHCHOPTHASA JOC-
TYIMHOCTb, TIOTOJIHbIE YCIIOBUsSI. MHOTO O0y4Yarolmuxcsa MOTYT IPOMYCTUTh
BbIE3]] U3-3a OCOOCHHOCTEN By3a (HECEHHE CIY>KObl B Hapsiax W Kapay-
nax). B Takux cimydasx pa3paOoTka MHTEPAKTUBHBIX MPE3CHTAIMM MO3BO-
JUT BCEM TOJYYHUTh BO3MOKHOCTh M3YyUYUTh OCOOCHHOCTU OOBEKTa W TO-
y4acTBOBATh B €r0 00CJIeI0BAHUH.

B mpeseHTannu MOXXHO OOBEIUHUTH HECKOJIBKO PEXUMOB (00yue-
HUE, TPEHHUPOBKA, KOHTpOJb). PaboTas B pexume oOydeHUs, MOJIb30Ba-
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TeJb, TIEPEXo/id 1o ciaiiaam (puc. 1) u HaxkuMasi Ha UHTEpPECYIIue 00-
nactu (puc. 2), MOXKET MOJy4yuTh MH(OPMAIMIO O KaKUX-IHMOO Hapylle-
HUSX TMOXapHOU Oe30MacHOCTU. B pexxuMe TpeHakepa Ha MHTEPECYIOIIEM
OOBEKTE TMOKa3bIBAIOTCA BAPUAHTHI OTBETOB C HEOOXOAWMOCTHIO BBHIOPATH
IPaBWIbHBIA. B peXuMe KOHTPOJII KYpCaHT caM IPOXOIUT CIIAWIbI, MpH
HTOM 3aIOJHsISI B IPOTOKOJ BCE HAPYILIECHUS, KOTOPbIE OH HaXOIUT IO Kap-
TUHKaM, TeM caMbIM GOpMUPYS Yy CeOsl MPAKTUYECKUM OTBIT pabOTHI.

Puc. 1. O6cnenoBanust aBTOOYCHOTO Puc. 2. Onucanue o0bekTa
napka

Takum oOpa3oM, BHEIpEHHWE WHTEPAKTHUBHBIX MPE3CHTAIUN HMEET
OompIlloe 3Ha4Y€HHE B OOpa3oBaTenbHOM mporiecce. OOydaromuecss Ha-
TJISIIHO TOJY4YaloT MHGOPMAIUMI0O O BO3MOXKHBIX HAPYIICHUSIX MOXKAPHOU
0€30MacHOCTH, MPOSBIISIIOT OOJIBIINKA MHTEPEC K U3YUEHHUIO YueOHOU auc-
ITUTITMHBI ¥ OJTHOBPEMEHHO (POPMHUPYIOT MPAKTUICCKUE HABBIKH TSI JaiTh-
Helen paboThl.

Juteparypa

1. Bcemupnas sHimknonenus. — Bukuneaus. — Pexum poctyna: www.wikipedia.org. —
Hara nocryma: 03.12.2015.

2. YrpunoBuy, H. B. upopmatuka 1 uHpOpMaIIMOHHBIE TEXHOJIOTHH : y4el. MOCo-
oue / H. B. Yrpunosuu. — M. : BUHOM, 2001. — 44 c.

YK 614.841.46+614.841.31

MEPBI OBECIIEYEHUSA MOKAPHOHM BE3OINACHOCTH
B ’KNJIOM ®OHJE PECITYBJIMKU BEJIAPYCb

C. C. bopoax, I'YO «Komanono-unotcenepHulti UHCMumymy
MYC Pecnybauku bBenapycw, 2. Munck

AHanu3 npoOseMaTHKU MOXKapOB B KUJIOM (DOHJE U THOENIH JIIOAeH
OT HUX OIpPEIENINII OCHOBHBIE (POPMBI U METOABI PadbOoThl. ONBIT TPUBOAU-
Mo#l paboTel B PecnyOnuke benapych st npenynpexaeHus MoKapoB B
KUIUIIHOM (pOHJE MOKa3all, YTO CHJIAMH TOJIbKO MHUHUCTEPCTBA IO Ype3-
BbIaitHeiM cutyauusam (MYC) obecniednTs BECh KOMIUJIEKC MEPOIPUSITHIA,
HaIpPaBJIICHHBIX HA OOECIEUECHHUE MOXKAPHOU 0€30MacHOCTU B KUJIbE, He-
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BO3MOXKHO. J[J1 3TOr0 Tpedyercst CoOBMECTHass CKOOPAMHUPOBaHHasi padoTa
BCEX 3aMHTEPECOBAHHBIX.

B nensx moBbIIEHUs YPOBHS 3allUTHl KU3HU U 3/I0POBbS TPAXKJIaH
OT IOXapoB, HA TOCYJapPCTBEHHOM YPOBHE pPEAIM3yEeTCS KOMIUIEKC Opra-
HU3ALMOHHBIX, COLIMANBHBIX U MPAKTUYECKUX Mep. B KauecTBe OCHOBHOIO
NPUHIUIIA OCYIIECTBICHUS TMOXAPHO-MPOPUIAKTUUECKUX MEPONPUITHIA
OTpeJieeH KOMIUIEKCHBIA MOAXO0/ C MPUBICYEHUEM, TOMUMO pPaOOTHUKOB
MUYC, noreHiana OpraHoB BIacTH, BHYyTPEHHUX €], COUUAIbHOM chephl,
3IpaBOOXpaHEHMs], 00pa30BaHUsl, SJHEPrOHAA30pa, AEMYTATCKOTO KOopIyca
U JIPyTUX 3aUHTEPECOBAaHHBIX. HallmM MUHUCTEPCTBOM B paMKax HOpMa-
THUBHO-TIPABOBOT'0 PETYJIUPOBAHUS BOIIPOCOB 00ecreueHns 0€30MacHOCTH B
HACEJICHHBIX MyHKTaxX B 3akoH PecnyOnuku benapych ot 4 siuBaps 2014 r.
«O0 ocHOBax JEATENBHOCTH IO TPOQUIAKTUKE MpaBOHApYIICHUI» [1]
BKJIFOUEHBI TOJ0KEHUS, OMPEACIAIONINE KOMIETEHIIMIO TOCYIAPCTBEHHBIX
OpraHoB M OpraHuzaiuii B cdepe npeaynpexaeHusl MpaBOHAPYIICHUMH,
CITOCOOCTBYIOIIMX BO3HUKHOBEHUIO UpPE3BBIYAWHBIX CUTyalldid, OpraHu3a-
[IMOHHO-TIPABOBbIE ()OPMBI ydacTUsl rpaxkaaH B Npo(uiIakTHKe MpaBOHA-
pYLIEHHI. DTO MO3BOJIAIO OOBEAUHUTH YCHIIHS BCEX CYOBEKTOB MPOQu-
JAKTUKH, HAMPaBJICHHBIX HA MPEIyNPEKICHUE MOKAPOB U THOEIH JIIOAeH
OT HUX, U CJIeNIaTh 3Ty paboTy 0o0Jsiee KaYeCTBEHHOM.

CyllecTBEHHOE BIIMSIHUE HA TMOBBIIIECHUE YPOBHS MPOTUBOMOKAPHOU
3aIUIIEHHOCTH KUJTUITHOTO (DOHJA OKa3bIBaeT peanu3alusi MpOTHUBOIO-
YKAPHBIX MEPOIPHUATHI, BKIIOUYEHHBIX B TOCYJAPCTBEHHBIE MPOrPAMMEI.
B pe3ynbTaTe agpecHoil pabOThl OCYIIECTBICH KOMILUIEKC MEp MO IMpHUBe-
JEHUIO JIOMOBJAJEHUN MaJOMMYIIHUX I'PaXKJaH B MOKapoOe30macHoe Co-
CTOSIHHE, YTO 00ECTICUMIIO CHUKEHUE THOEIN OT MPUYUH, CBA3AHHBIX C JKC-
IUTyaTale HEMCIPABHOTO AJIEKTPOOOOPYIOBaHMS U TICUHOTO OTOIUICHUS, a
omaromapsi cpaboOTKe aBTOHOMHBIX MOXKapHBIX u3Bematenei (AIIN) — co-
XPaHEHUIO KU3HU rpaxkaad. TolbKo B TEKyIIEM rofy Onarogapsi cpaboTke
AIIN cnaceno 37 yenoBek, 6 U3 KOTOPBIX AETH [2].

Ha cerogusmmnnii aens MUC oCy11ecTBIISIETCS. BBICTPOEHHAsI COBMECT-
Hasi paboTa cO BCEMHU CyObEeKTaMu NMPO(PUIAKTUKHU, KOTOpasi 3aKIH0YaeTCs B
OpraHu3aluy IJIAHUPOBAHUS MPETYNPETUTEIbHBIX MEPONPUSTU, uX (¢u-
HAHCOBOM OOECTICYCHHH, a TAKKE KOHTPOJIE 32 Ka4eCTBOM M TOJHOTOM WX
BbIMOTHEHU. OOCTaHOBKA C MOXapaMH TOKA3bIBAET, UYTO MPHUHSITHIE MEPHI
MO3BOJIMJIM OOECTICUNTh CHIKEHHE KOJIMYECTBA IMOKapOB U THOETH OT HUX
monen. Tak, 3a nepuoxg ¢ 2011 nmo 2014 r. KOAMYECTBO MOXKApPOB COKpaTH-
aock Ha 17,6 % (2011 — 8252; 2014 — 6802), B TOM YHCe B KUIbE —
Ha 17,7 % (2011 — 6713; 2014 — 5522), KoNMM4ECTBO MOTHUOIIMX OT HUX JItO-
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neit — Ha 32,6 % (2011 — 1093; 2014 — 737), u3 HuxX B *kujabe — Ha 33,5 %
(2011 — 1061; 2014 — 706). 3a 11 mecsueB 2015 r. B pecnyOnmke 3aperucTt-
pupoBaHo 5543 noxapoB (aHanoruysbsiid nepuon 2014 r. — 6283), ot koTo-
poix orudau 505 yenoBek (aHamoruynbii nepuosa 2014 r. — 619) [2].

JIuteparypa

1. O0 ocHOBax JIeSITENBHOCTH 0 POHIaKTUKE MTpaBoHapyleHuit : 3akoH Pecri. benapyce,
4 smB. 2014 1. Ne 122-3 // Koucymerant Ilmoc : bemapych. Texuomnorust 3000
/ OO0 «tOpCnektpy», Harr. entp npaBoBoit uadopm. Pecr. bernapyce. — Munck, 2015.

2. OcHOBHbIE IOKAa3aTeNIM CKJIAAbIBAIOLICHCS 0OCTAHOBKM C 4Ype3BbIYANIHBIMU CHUTYa-
musmu . uHpopm.-ctat. ¢6. MUC Pecn. benapycs // «Anbda», M-Bo 1o 4pe3BbI-
yaiH. cutyanusaMm Pecn. benapycs. — Munck, 2015.

YK 614.842.61

PA3ZPABOTKA INPOMBIIIJIEHHOI'O OI'HEHHPETI'PAIUTEJIA

/l. M. Bynwiea, B. M. Kanuyesuu, ['YO «ncmumym nepeno0d2omosku
u nosviuenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

B. K. Kopneesa, YO «benopycckuii 20cyoacpmeeHHbiii
azpapHo-mexHudeckull yHugepcumemy, 2. Munck

Ha texHonormyeckux cucremMax MPOMBIIUICHHBIX OOBEKTOB B Kaue-
CTBE YCTPOMCTB, 00€CHEUMBAIOIIUX OTPaHUYCHUE PACTIPOCTPAHEHUS IO-
’apa 3a Ipejelibl ouara, UCHOJb3YIOTCSl CyXHU€ MPOMBIIIJIEHHBIE OTHEIpe-
TpaJUuTEN, KOTOpPbIE MPOMYCKAIOT IMOTOKH IMapo- WM Ta30BO3JYIIHBIX
TOPIOYHX CMECEH uepe3 IIaMeracsyro HacaJaKy, HO B TO K€ BpeMsl JOJIXK-
Hbl MPENSTCTBOBATH PACIPOCTPAHCHUIO IUIAMEHU BHYTPbH amnmapaToB IO
TEXHOJIOTHYECKUM KOMMYHHKalusaM. Ha oObekTax HedTerazoBou u Apy-
TUX OTPACISAX NPOMBIIIJIEHHOCTH U3BECTHBI MHOTOYUCIIEHHBIE CITy4au, KO-
r71a BO BpeEMs IoKapa OTHEMPErpaAUTENN U3-32 HU3KOW OTHECTOMKOCTH HE
BBITIOJIHSJIM CBOETO HA3HAYEHUS WM TOCIEACTBUSA TOXKAPOB 3HAYUTEIBHO
ycyryousuuch [1]. AHanu3 mpoBOAMBIIMXCS paHee ucciegoBaHuil B Poc-
CUU U 32 pyOeXOM, CBA3aHHBIX C pa3pabOTKON CyXHX OTHENperpaauTeneu
MOBBIINIEHHOW OTHECTOMKOCTH, MOKa3all, YTO B HACTOSAIIEE BPEMSI OTCYTCT-
BYIOT 3((EeKTUBHBIE CHOCOOBI M KOHCTPYKIIMU OTHENpErpaguTesieid, mo-
3BOJIIONINE OOECIEeUUTh JJIUTEIBbHYIO JIOKAJTU3AIMI0 T0KapOB Ha TEXHO-
JIOTUYECKHUX CUCTeMaX 00bEKTOB HE(TEra30BOro KOMIUIEKCA.

3a OCHOBY pa3paOOTKM HaMHU MPHUHAT MPOMBIIUICHHBIA OTHENperpaau-
TEJNb C CETYATOW MOPUCTOM Cpenoll. AHAIM3ZHUPYS JIUTEPATYPHBIE UCTOYHUKU
[2]-[4], Hamu npeIIoKEHAa KOHCTPYKINS OTHETPErPATUTEIISI C OTHETIPErpaX-
JAIOIIUM 3JIEMEHTOM, BBIMOJIHEHHBIM U3 MPOHUIIAEMOr0 Marepuasia ¢ OuIo-
PUCTOM CTPYKTYPOU TOp, COAECPHKAIIETO TPYHIbl OTKPHITHIX KPYIHBIX U MEJ-
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KUX TIOp, PACTIONIOKEHHBIM B KOPITYCE C BXOJHBIM M BBIXOJHBIM OTBEPCTHUSIMU
MEXIY BXOJHOW M BBIXOJHOM MEPETOPOAKAMU C HECOBMAJAFOIIMMU OTBEP-
CTUSIMH, TPOHMUIIAEMBIA MaTepHall BBHIMOIHEH M3 IaKeTa CETOK ITOJIOTHSHOTO
WJIM Cap’KEeBOI0 TUICTEHUS, YIOKEHHBIX CTOIIKOM OJ[HA Ha JIPYTylo, C pa3Mepa-
MU ST9eeK, TPEBHIIAOIIMMH 00JIee YeM B 2 pa3a JuaMeTp IPOBOJIOKH CETKH.

Ornenperpagutens paboTaer cieayrolmuMm o0pa3zoM. ['oprounii ras
MOJIaeTCsl K BXOJHOMY OTBEPCTHIO, MPOXOIUT Y€pe3 OTBEPCTHS BXOIHOMH
MIePErOPOJIKH, U, PaCIpeeisasich B HUX Ha OT/EJIbHbIE TTOTOKH, KOJIMYECTBO
KOTOPBIX PaBHO KOJIUUECTBY OTBEPCTUM BXOJHOM MEPErOPOIKH, 3aMOTHSIET
rpyNIy OTKPBITHIX KPYMHBIX MOp OTHENperpaxiaaromiero siaemMenrta. lpu
ATOM IMOTOK FOPIOYETO Ta3a, HE UMEST BO3MOXKHOCTH MPSIMOTOKOM TOJAOMTH
K OTBEPCTHUSM BBIXOJHOM NEPEropoJKh, U3MEHSAET HaIpaBICHHUE CBOETO
JBWKCHUS, POXO/S Yepe3 TPYIITY OTKPBITHIX MEJIKUX IOpP, OMATH MOIajia-
€T B TPYIITY KPYIHBIX MOP, U3 KOTOPHIX MHOTOYUCIECHHBIMUA CTPYSIMH, KO-
JUYECTBO KOTOPBIX OMPEACIACTCS KOIUYECTBOM OTBEPCTHI B BBIXOJHOMU
MEePEropojKe, ¢ OOJIBIION CKOPOCTHIO TMOMAAAeT B BBIXOJHOE OTBEPCTHE.
Hcnonb30BaHWe MakeTa CETOK MO3BOJISAET 3HAYMUTENIBHO CHHU3UTH COIPO-
THUBJICHUE TOTOKY Ta30BOM CMECH W 3HAYUTEIBHO YMEHBIIUTH rabapuThI
OTHEIperpaauTes.

Takast KOHCTPYKITMSI OTHETIPErpauTens 00ecreYrBaeT MOBBIIIICHUE Ha-
JEKHOCTH €r0 padOThI U PACIIUPSIET TEXHUIECKHE BOZMOKHOCTH YCTPOMCTBA.
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2. Ornenperpanutens : nar. 4433 Pecn. bemapycs: MIIK A 62C 4/00 (2002)
/ A. A. Ckyraps, B. M. Anekcanapos, H. A. Jlunkun ; nata my6s.: 30.06.2002.

3. Mertannokepamuyeckuii oruenperpaautens : nat. 2483769 C2 Poc. denepanun :
MIIK A62C 3/04( 2013) / O. C. Kouetos; nara my6:.: 27.08.2013.

4. Oruenperpaaurens : nat. 2314846 C1 Poc. ®eneparuu : MIIK A62C 4/00 (2008)
/ C. 1O. ITanuexa ; nata my6:1.: 20.01.2008.

VJIK 621.43

OHNPEJAEJEHUE SOPEKTUBHOCTHU PABOTbI
CETYATBIX UHCKPOT'ACUTEJIEN

. M. Bynviea, I'YO «Uncmumym nepeno0d2omogxu
u nosviwenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

B. M. Kanuesuu, I1. C. Yyzaes, YO «benopycckuti 2ocyoapcmeennwiii
azpapmuslil mexHudeckuu ynugepcumemy, 2. Munck

CoriacHoO HOPMAaTHBHBIM NPaBOBBIM aKTaM, JEUCTBYIOMMUM B Pec-
nyosnuke benmapych [1], Ha cucTeMax BBITyCKa OTpaOOTAHHBIX Tra30B JIBU-
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raTejeil BHYTPEHErO CropaHus JOJIKHBI ObITh YCTAHOBJIEHBI HCKPOTacUTe-
au. VIX OTCYTCTBHE WJIM HEUCIPABHOCTH MPUBOJUT K CEPHE3HBIM U UPE3-
BBIYAWHBIM TOCIECTBUSIM, CBSI3aHHBIM C TMOKapaMy Ha MOJSAX BO BpeMs
yOOpKH 3€PHOBBIX KYJIBTYp, 3arOTOBKE IPYObIX KOPMOB.

Hckporacurenu, ycTaHaBIMBAa€Mbl€ HA BBIXJIOIHBIE CHCTEMBI, MOJ-
pa3leNsaioT Ha TMHAMUYECKUE U (DUITbTPAllMOHHBIE.

Jlist onpenenenust 3PPEeKTUBHOCTH pabOTHl CETYATOrO0 UCKPOracuTe-
JIsl UICTI0JIB30BAJIACh YCTAHOBKA, COCTOSIINAS U3 MAsUIbHOMN JIaMITbI, TIEPEXO/I-
HUKA C TPUOOPOM JIJIsi KOHTPOJSL TeMmepaTypbl U JuddepeHnnaibHbIM
MaHOMETPOM, KOPIyca C YCTAHOBJIICHHBIM B HEM CETYaThIM MaTepUaIoM
OTHETIPErpajiuTeNiss U MPUOOPOM Il KOHTPOJISA TEMIEpPaTyphl, MOJAOHA
JJ1s1 IeTKoBOCIUIameHsitotieics sxuakoctu (JIBXX) ¢ kpbiiikoi.

Pe3ynbTarhl u3MepeHuil TemnepaTrypbl Kopiyca Juisi YCTaHOBKHU CET-
4aToOro Marepuaiia Mo BPEMEHHU JI Pa3uyHbIX BapUAHTOB HMCHBITAHUM
IIPUBENICHBI HA pHUC. 1.
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Puc. 1. I'padmyueckre 3aBUCUIMOCTH TEMIIEPATYPBI KOPITyca
JUUIs yCTAaHOBKM CETYATOro Matepuaia ¢ marom mierenus 1000 Mxm
1o BpeMeHuU: [ — Kopmyc 0e3 CeT4aToro mMareparna;

2 — yCTaHOBKA CET4YaTOro Marepuana noj yriom 90°;

3 — yCTaHOBKA CETYaTOro Marepuasa noj yriom 60°

CornacHo rpaduueckuMm 3aBUCUMOCTSIM (puc. 1) BHIHO, 4YTO C
YBEJIMYEHUEM YIJIa HAaKJIOHA MMaKeTa CEeTYaToro Marepuajia HaOrolaeTcs
YMEHBIIIEHHE TeMIepaTyphl KOpIyca B IMPOIIECCe MPOBEACHUS HCIBITAHUS.
OTO CBA3aHO C YBEJIMYEHHEM IUIOMIAJIM TOMEPEYHOrO0 CEYEHHUs CETYaTOro
MaTepuana, KOTopas, B CBOIO OYE€pe/lb, YMEHBILIAET COMPOTUBICHHUE
JBWKCHUIO BO3JYITHOTO IMOTOKAa W CIIOCOOCTBYET 00Jie€ paBHOMEPHOMY
pacmpeeNieHnI0 TeMIIepaTyphl M0 KOPITyCy UcKporacutens. PaBHoMepHOe
pacrpeielieHre TeMIEPaTyphl YMEHbIIIAeT PUCK BOCIIAME-HEHHS TOPIOYNX
BEIIIECTB OT MEPETPEThIX YacTel KOpIyca MCKPOTACUTENS U CIIOCOOCTBYET
ero 0oJiee MTHTEHCUBHOMY OXJIXKICHUIO.
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JIutepatypa
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benapycu 01-2014 : IloctanoBinenue M-Ba mo 4ype3BblYaiiH. curyauusm Pecr.
benapycs, 14 mapta 2014 r., Ne 3. — Munck, 2014.

YK 614.8

PEKOMEHJIAIIUA OPTAHAM MECTHOI'O
CAMOYIIPABJIEHUS IO MOTUBAIIMY HACEJIEHU S
B XO/JIE D BAKYAIIMOHHBIX MEPOIIPUSITUI
(HA IPUMEPE AJIMUHUCTPAIIUN
T'OPOJIA BUMCKA AJITAUCKOI'O KPASI)

K. /1. Boicmpuykasn, macucmp I-2o kypca @®IIOY, ®I'FOY BIIO «Axademus
2ocyoapcmeerHot npomugonodcapHot cyxcoor MYC Poccuuy, e. Mockesa

B ropone buiicke BeceHHEE MOJIOBOIBE U MTABOJKU BO3HUKAIOT ITPaK-
THUYECKH exeroaHo [3].

CornacuHo IIIT P® ot 22.06.2004 r. Ne 303, a Takxxe @3 ot 21.12.94 r.
No 68 0CHOBHBIM cTIOCOOOM 3aIUTHI HACEJICHUS NPYU BECEHHUX MaBOJIKaX U
MOJIOBOJIbSIX sABJsieTCs 3Bakyauus [2]. Ho skutenumu Mukpopaiiona «3ese-
bl Knmuny» 1. buiicka 0TKa3bpIBalOTCS OT 3BaKyalldd, Tak KaK 3TO CBSI3aHO B
OOJIBIIICH CTEMIEHU C TEM, YTO TaM MPOKUBAIOT JIEKJIACCUPOBAHHBIE JIEMEHTHI
oOuiecTBa (T. €. JIIOJIM, YTPATUBIIUE YCTOMYMBBIE CBS3U C COLMAIBHBIMU
rpynmnamu). MukpopaiioH SKOHOMUYECKH HE Pa3BUT W YCJIOBHS UISl )KU3HU
oueHb HU3KHE. B pesynbTare opraHbl yIpaBieHHs CTaJIKUBAIOTCS C MpoodIie-
MO, KaKUMH CIIOCOOAMH MOTUBUPOBATH COITUAIIBHO HEOJIArOMOTyYHbIE CIION
oO1mrectBa mpu ero sBakyanuu u3 30861 YC [1]. I[loaToMy ObLIH pazpaboTa-
HBI KPUTEPHUH ISl BbIOOpa HanboJiee paliMoOHaIbHBIX CTIOCOOOB MOTHUBAILINH
HACEJICHUSI, OCHOBHBIMHU W3 KOTOPBIX SBIISIIOTCSI: YKOHOMHUYECKUM KpUTE-
pUi, KPUTEPUN BPEMEHU, KPUTEPUM TTPUBJICUCHUS.

B xone mpoBeneHHBIX pacueToB Ha OCHOBE METOJIa aHajIu3a uepap-
XU ObUIH pa3zpaboTaHbl CIEAYIONINE CTOCOOBI MOTUBAIIUK HAaceaeHus [4]:

1) yoexnenus;

2) MCUXOJIOTMYECKOT0 BO3/ICUCTBUS;

3) noOy>KaeHus.

LIpeonazaemcs cnocob ybestcoenus peanuzoebleams CeoyrouUM 00Pa3oOM:

Ha mepBbIX cTpaHuIlax TaKMX MECTHBIX MEYATHBIX M3JaHUN Topoja
buiicka, kak «Ham buiick», «bulickue Be1oMoCTH» pa3Meliath pyopuKy
Ha TeMy: «IBaKyalusi — OCHOBHOM CIIOCOO 3allUThI HACEJICHHUSI B UpE3BbIYAii-
HBIX CHUTyalUsiX MPU BECEHHEM IIOJIOBOJIbE» IOJ PYKOBOJCTBOM TIJIABHOTO
cnenuanucta Ipecc-tientpa. B manHO# craThe OyAeT OMMUCHIBATHCS aIrOPUTM
JIEWCTBUM MO ABAKYaIlMX HACEJICHUS PU BECEHHEM I10JIOBOBE.
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OTaenbHO A1 MOJIOAEXKH JIONOJHUTENBHO B TAKHX COLIMAIIBHBIX CETSX,
KaKk «BkoHrtakTey», «OIHOKIIACCHUKW», TMOJ PYKOBOACTBOM IIpecc-ieHtpa
aIAMUHUCTpALlMA TOpoaa buiicka ¥ PYyKOBOAMUTEIEM OTAEIA OpraHu3aluu
TuiaHupoBanus U nposeaeHus mepornpustuid 'O YC HeobxomauMo co3naTh
CHelUalIbHbIE TPYNIbl, HanpuMmep «buick 3a 310pOBbIN 00pa3 KUZHW.

[Tox pykOBOACTBOM BEAYILIETO CHEMHAAINCTA OT/IENA CBA3WM HA TAKUX
panuoctaHuusax, kak «Mwup bulicka», «KoMcomoinbckasi mpaBaa» BeCTH
porpamMmy, IMOCBSIIEHHYI0 O€30MacHOCTH >KU3HEAECSTEIbHOCTH, paccKa-
3bIBasi B MPSIMOM 3(QUpe peanbHbie UCTOPUM JTIOJEH, KOTOPBIE OBLIN OYe-
BUALIAMU WM TTocTpanaBmimMu nociae YC, mpoBOIUTh BUKTOPUHBI 34 yTe-
HIUTENbHBIE PU3bI B pyOpuke «bezonacHbiii buiicky.

[IpuBnekats k padote IIpecc-nieHTp agmMuHucTpanuu ropoja buii-
CKa, JIJIsi TOro, 4YTOObI pa3MeniaTh CTEH/bl HA TEPPUTOPUU MUKpOpaioHa
«3enenblii KitnHy, 3amyckas TEKCTOBBIE peUEBbI€ COOOIEHUS C 1IEJIbIO TI0-
HIKEHUS] CTPECCOBOTO COCTOSIHUS JIFOJIEN B ciaydae Bo3HHMKHOBeHUs YUC.

Pexomenaauuu agMuHUCTPpauMM ropoaa buiicka no MOTUBaluU
HacCeJIeHUsI ¢ MOMOIUBI0 MCUXOJOTHYEeCKOro BO3AecTBHs. /[OMOTHUTH
(yHKIHMOHANbHBIE O0S3aHHOCTH COTPYJIHHUKOB YIPABIECHUS IO padoTe ¢
HACeJICHUEM aJMUHHUCTpaluu ropoja buiicka npoBeneHUEM MEpONPUATHI
(OTKpPBITBIX CEAHCOB) B CHEUHAIM3UPOBAHHBIX JJISI 3TOrO0 MECTax IJisl He-
OsaronpusTHBIX ciioeB obmectBa. s corpyaanyectsa ¢ OMCY mo oka-
3aHUIO TTOMOIIM TIPUBJIEKATh TaKue OOIIECTBEHHbIC OpraHu3aluu, kak: Co-
npyxectBo AHOHUMHBIX AJjikorosmkoB «CHEJIEHUE, EJMHCTBO,
CIIYXXEHUE» (AA). Caiit http://www.aa-altai.ru/; AHOHUMHBIE HapKO-
MaHbl, HekoMMepueckoe coodiiectBo (AH). Caiit http://na-sibiri.ru/.

Pexomenaanuu agMuHUCTPpanuu ropoaa buiicka mo moruBanuu
HaceJIeHUsl ¢ MOMOIIbI0 MoOy:kaeHusi. DopmupoBanue mMoOyXICHHS 3a-
KJIFOYAETCS B MIOCTPOCHUH OTIIEIIBHBIX MOMEHTOB MOTHBAIIMU: TOTOBHOCTH
K J€STeIbHOCTH, €€ HAIIPaBJIEHHOCTH, BEIOOPE CPEACTB U CIIOCOOOB JICHCT-
BHsI, MECTA U BPEMEHM JICUCTBUSA, CO3/IaHHs] YBEPEHHOCTH U MTPABUIIBHOCTH
JIEUCTBUA U T. 1. 3a71a9a MOOY:KIAeHHusl — JOOUTHCS HEMEJICHHON PeaKIInu.

1. IIpoBOIUTE C HaceIeHUEM COIJIACHO 1. 3 U TJ. 6 ycTaBa MyHUIIU-
najbHOr0 00pa3oBaHusi ropoja buiicka pa3 B KBapTan WK JOIyCKAeTCs pa3 B
MOJIyTOZIUE MOJI pyKOBOACTBOM HauanbHUKa yrpasieHust 'O UC u I1b ropona
buiicka moaroToBKy U mpoBeneHre MpoPUIaKkTHUECKuX Oeceq B JoMe KyJlb-
Typbl MO aKTyaJbHBIM BOITPOCaM. TeM caMbIM aruTUpPOBAaTh HACEJICHHUE HBa-
KyupoBaThCs U3 30HbI YC, yuuThIBas PU 3TOM UX MUHTEPECHI U 3aIIUTY MpPaB
MIPOXKUBAIOLIETO HaceleHuss B Mukpopaiione «3eneHbli Kimny. [locne mpo-
dbunakTrueckoi 0ecebl OECIUIATHO OPraHU30BBIBATH B JIOME KYJIBTYpPbI OJia-
TOTBOPUTENTHHBIN KOHIIEPT MO0 TPAHCIMPOBATH (DMITbMBI.
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2. IIpuBnekaTh BOJOHTEPCKOE ABMKEHUE MJI MPONAraHbl JTeUCTBUS
u ycnoui YC, a TakKe OKa3aHWs T'YMaHUTapHON TOMOIIIH.
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OrHECTOMKOCTb
BE3APMATYPHOM IUIMTHI N3 ®UBPOBETOHA

A. B. Bacunvuenko, Hayuonanonwlii yHugepcumem 2paxcoauckou
sawumsl Yxpaunwi, 2. Xapvkos

Hcnons3ys B kauecTBe MUKPOGUOPHI CTEKIOBOJIOKHO, CTATbHBIC WITH
0a3aJ1bTOBBIE BOJIOKHA, YAAE€TCS JOCTUIaTh MPOYHOCTH (huOpolOeToHa mnpu
n3ruoe 1o 30 Mlla, a npu cxatuu — 1o 80 Mna [1]. Takue xapakTepucTu-
K1 puOpoOETOHOB 00ECTIEYNBAIOT BO3MOKHOCTh MCIIOJb30BaTh 3TOT MaTe-
puaig B HEKOTOPBIX U3TMO0AEeMbIX U3NENUsAX (HalpuMep, B MINTAX HAKaTa)
0e3 00s13aTenbHOM cTabHON apMatypsl. [Ipobiema 3akimrogaeTcsi B HAJAEK-
HOCTH TaKHX 3JIEMEHTOB, OCOOCHHO MPH MOXKape.

OcobeHHoCThIO pacueTa Oe3apMaTypHOTIO U3ru0aeMoro 3JeMeHTa U3
¢ubpodeToHa sABIsAETCS HEOOXOIMMOCTh YUUTHIBATh OOJBIIOE pa3inyue B
ATOM MaTepuaje npejesia MPOYHOCTU Ha CKaTUE U TIpejiesia MPOYHOCTH Ha
pactspkenue. HanpsixeHHO-1e(opMUpOBaHHOE COCTOSIHUE TpU U3rude (u,
COOTBETCTBEHHO, HECYIlasi CIIOCOOHOCTH) OyJET OMpeNeNaTbCsi UX COOT-
HomeHreM. OILIEHKY OTHECTOMKOCTH H3TH0aeMbIX AJIEMEHTOB Ha OCHOBE
(GbuOpoOETOHOB pa3HOIO COCTaBa MOYKHO IPOM3BOJIUTH IO X PAaCUCTHBIM
npejesiaM OrHECTOMKOCTH.

Jlnst BeIOpaHHOTO M3rHOaeMoro 3jieMeHTa (CIUIOMIHOW Oe3apmartyp-
HOM IUIUTHI MPSIMOYTOJBLHOTO ceueHusl u3 pudpoOdeToHa) HecyIas Crnocoo-
HOCTh OTHOCHTEJIHHO IIEHTPA TSHKECTH CEYCHHS CHKAaTOW 30HBI O€TOHA pac-
CUMTHIBAJIACH MO (popMyIie
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M =6 ,b0,5x" +6 ;b0,5(h—x)*, (1)

TZie Oy, G4 — HAIPSDKEHHE B CKATOW M pacTAHYTOM 30HAX; b, i — mMHpUHA U
TOJILIMHA IUIUTHI; X — pacyeTHAsi BBICOTA CHKATOM 30HBI.

YcaoBueM paBHOBECHS ISl PACYETOB B DJIEMEHTE C JUCIIEPCHBIM ap-
MUPOBAHUEM MPUHATO COOTHOUIEHUE:

6 ;b(h—x)—R,.bx =0, (2)

IJle X — pacdeTHas BbICOTA CKATOM 30HBI OeToHA; x = &My ; Ry — pacueTHOE

COMPOTHUBIIEHUE & — OTHOCUTENbHAS BHICOTA CKATOW 30HBI OETOHA.
Ha ocHoBanum yciioBusi paBHOBeCHS (2) OPHUHATO YCIOBUE MPOYHO-
CTH TUTUTHI:

M 6M
Cp="r= T SRy,

U3 KOTOPOTO OMpENeNsieTCd KPUTHYECKas TOJIIMHA PACTIHYTON 30HHBI,
o0ecrnieunBaroNIel HECYIYIO0 CIIOCOOHOCTh IIUTHI (371eCh W — MOMEHT Co-
MPOTUBJICHUS CEYEHUS, ¢; — KOA(DPUIIUEHT 3araca 5KECTKOCTH).

[Ipenen OrHECTOMKOCTH TUIMTHI MPU HArpPeBE CHU3Y PACCUUTHIBAJICS,
UCXOJI U3 KPUTHUYECKOW TONIIMHBI TporpeBa (pubpobeTona, odecmedu-
BalOIEH HECYIIYI0 CITIOCOOHOCThH IUIUTHI, KOT/Ia CIIOW MaTepuania, mporpe-
ThI 10 KPUTUYECKOU TEMIIEPaTypPbl, BEIKIIIOUAETCS U3 PabOTHI.

OrieHOYHBIE pacueThl U3THOAEMBIX 3JIEMEHTOB U3 (UOPOOETOHA TTOKA-
3aJIM, 9TO Oe3apMarypHas IiuTa u3 (uopoOeToHa CO CTAIbHOW MJIu 0a3aib-
TOBOM (PuOpoi crocoOHa BBIIEPKUBATH padbOUyI0 Harpysky, oOecreunBas
JIOCTATOYHYIO HAJICKHOCTD IPH BO3JICHCTBUM BHICOKOM TEMIIEPATYPHI.

3)
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1. Bacunbuenko, A. B. Onenka npenena OrHECTOMKOCTH U3rMOaeMbIX KeJle300eTOH-
HBIX DJIEMEHTOB, YCHWJICHHBIX (uOpomarepuanamu / A. B. Bacunbuenko, H. b. 3o-
noueBckuii, 1. M. XwmeipoB // IIpoGnemsl moxapHoil 0e30macHOCTH : ¢0. Hayd. Tp.
HVYI3 Vkpaunsl. — Bein. 33.— Xapekos : HYT'3Y, 2013. — C. 27-32.

YK 614.841

BO3MOXHOCTD ITONCKA OYATI'A ITOKAPA
HA OCHOBE UBMEPEHUSA TBEPJTOCTH
I'A3OCUJ/IMKATHBIX BJIOKOB

A. B. Bonocau, I'VO «Hncmumym nepenoo2comosku
u nosviwenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

[IpoOneMbl, BOZHUKAIOIINE TPU PACCIEAOBAHUH MOKAPOB, 00YCIOB-
JIEHBI HE TOJBKO TPYJHOCTSMH WHTEPIPETALMU U3BECTHBIX 3aKOHOMEPHO-
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CTEN BO3HHKHOBEHMS U PA3BUTHS IMPOLECCOB FOPEHHUS, HO U OTCYTCTBUEM
IIMPOKO CIIEKTpa B3aMMOIIEPEKPHIBAOIIMXCS W JpYyr Jpyra HOATBEp-
KJAIOIINX METOJIOB aHAJIN3a U KCCIIEIOBAHUS PA3IMYHbIX OOBEKTOB, HE-
cymux UHGOPMaIUIO O Pa3BUTUH MOXKapa.

CBoiicTBa U3IEIUNA U3 CHJIMKATHOrO OE€TOHA aHAJIOTHYHBI CBOMCTBAM
U3JICNINIA U3 LEMEHTHOTO OE€TOHAa MO TaKUM IMOKa3zaTelsiM, Kak: Mpeaesn
MPOYHOCTH MPU OCEBOM CXKATHH; MPEAEs MPOYHOCTU MPU OCEBOM PaCTS-
KEHUU; TIpelesl MPOYHOCTH Ha PACTSHKEHHE TpH M3rule; MOpPO30CTOM-
KOCTb; BOJIOHEITPOHHUIIAEMOCTh; CPEAHsIS TUIOTHOCTh. B paboTax M3BeCTHBIX
crieuauctoB [1]-[3], 3aHMMarOmMXcs pacciaeoBaHUEM I0KapoOB, HE
MPEACTABIEHBI METOJIMKU UCCIENOBAHUS TAKOIO MaTepHaia, Kak CUJIMKaT-
Hble OJIOKM W HE Mpejyiaraercs MPOBOAUTH HCCIIENOBAHUS CHUJIMKATHBIX
OJIOKOB aHAJIOTMYHO UCCJICIOBAHUAM KOHCTPYKIIMH U3 JKeJIe300€TOHA.

st onpeneneHust M3MeHEeHUsT QU3UKO-XUMHUYECKUX XapaKTePUCTUK
ra30CUJIMKATHBIX OJIOKOB MPHU TEMMEPATypHOM BO3JCHCTBUU U BBISBICHUS
BO3MOXHBIX 3aKOHOMEPHOCTEW M3MEHEHUSI 3THUX CBOWCTB Yy Ta30CHJIMKAT-
HBbIX OJIOKOB ObUIM MpOBeAEHBI HcciegoBaHus. OOpa3ibl U3 CUIUKATHBIX
0JIOKOB OBUIM M3rOTOBJEHBI OJMHAKOBBIX pazMepoB 50 x 200 x 150 mm.
B xonoanyto MydenbHy0 Teub, UMEIOIIYI0 TeMIEpaTypy OKpYyXKaroliei
Cpeabl, OMENIaIu Ta30CHIMKATHBIM OJOK M MpOrpeBaju /0 3aJaHHOU
temnepatypsl. [Ipu TemnepaType UCObITAaHUS BBIAEPKUBAIA Ta30CHIIUKAT-
HBIM 0710k TouHO 20 MUH, U3BJIEKAIHM OJIOK U3 MEYH, TIOCIIE YeTO MPOBOIAU-
JIUCH 3aMephl TTyOHHBI BHEAPEHUS UHACHTOpa B oOpasell. Jljis BHeApeHUs
uHJeHTOpa ucmnois3oBajicsa npudbop MIIC-MI" 4.03. PesynbTaThl mpoBe-
JIEHHBIX U3MEPEHUI MPEJICTABICHBI B TAOIUIIE.

I'iyOmHa BHeApeHUs1 HHACHTOpA
B 3aBHCHMOCTH OT TeMIIepATYPHOil 00padoTKu

I'nyOnna BHeApeHus1 MHAEHTOPA /i, MM
Temmneparypa
Harpesa t, °C Munn- Maxkcn- CpeaHee 3HaYeHHE
MajbHast MajbHas
400 1,1 1,2 1,15
500 1,9 2,1 2
600 1,8 2 1,9
700 2,0 2,1 2,05
800 2,1 2,3 2,2
900 2,7 2,9 2,8
1000 3,6 4 3,8
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AHanu3 TMOJYyYEHHBIX PE3yJbTaTOB MPOBEAEHHBIX HCCIEI0BAHUIA,
NO3BOJISIET TOBOPUTH O TOM, YTO ONPENENsAs TBEPAOCTh I'a30CUIMKATHBIX
OJIOKOB Ha MECT€ MOXkapa, MOKHO OOHapyKUTh 00JACTH C HAMMEHBLIIUMU
BEJIMYMHAMU TBEPAOCTH, KOTOPBIE CBHUJETEIBCTBYIOT O TOM, YTO JaHHBIE
OJIOKM TOJBEPTajuCch BO3ACHCTBUIO BBICOKMX TEMIEpaTyp, MNPUYEM UYeM
BBIILI€ BO3JIEUCTBYIOLIAsl HA OJIOKHM TeMIlepaTypa, TeM OOJIbIIEe CHUKAETCS
BEJIMYHMHA TBEPAOCTHU T'a30CUIIMKATHBIX OJIOKOB.

JIutepatypa

1. Yemko, U. JI. Dxcneptusa mokapoB (00BEKTHI, METOJIbI, METOJIUKH HCCIICIOBAHMS)
/ W. JI. Yemko. — CII6. : CIIoUIIb MBJI P®, 1997. — 400 c.

2. Tayokun, C. U. IToxap u B3pbIB, ocodeHHocTH ux 3Kkcneptussl / C. U. TayOkun. —
M. : BHUUIIO, 1999. — 600 c.

3. Meropckuii, b. B. MeTonuka ycraHoBieHus: mpuduH noxxkapos / b. B. Meropckuii. —
M. : Crpoiiuznart, 1966. — 348 c.

YK 614.841.41

HEOBXOJIUMOCTDb PACCMOTPEHUA ITIOJUMEPHBIX
MATEPHAJIOB ITPU OIIPEJAEJTEHUU TPUYUHBI ITOKAPA

A. A. Bopoowves; C. H. Boopuvliuesa, kano. mexm. Hayk, O0OyeHm,
I'YO «I'omenvckuii unscenepuoiii uncmumymy»y MYC Pecnyoauku benapyco

Exxerogno Ha tepputopun PecnyOnuku benapycs npoucxoaut 6o-
nee 6000 mokapoB M MPaKTUYECKU MO KKAOMY W3 HHUX COTPYJAHUKAMHU
['ocynapctBenHoro noxkapuoro Hajazopa (nainee — ['TIH) nmpoBoastces pac-
CJICIOBAHHS.

K coxanenuto, nprudrHbl BOSHUKHOBEHHUS MOKAPOB yCTAHABINBAIOT-
csl HE BO BceXx ciydasx. JlaHHBIN pakT uMeeT MecTO BBHUIY TOTO, YTO MPHU
OCMOTpPE MECTa MoKapa JI0OJHKHOE BHUMAHUE YNIENSIETCS TOJIbKO TaKUM Xa-
PaKTEpHBIM MPOSBICHUIM MOKapa, KaK BHITOPAHUE APEBECUHBI, nedhopma-
Us1 METAJUTMYECKUX U 5KeJIe300€TOHHBIX KOHCTPYKIIMH, U3JEINI U3 CTEK-
Ja. A TIOJUMEpHBIE CTPOUTEIbHbIE MAaTepHaIbl U KOMITO3UI[MOHHBIE
MaTepuaibl C UCIOJIb30BAHUEM MOJMMEPOB (Janee — MOJIUMEPbI) IPU OC-
MOTpE MECTa MOKapa HE pacCMaTPUBAIOTCS. XOTS B CIIPABOYHBIX JAHHBIX
OTPAXKEHBI TEPMOJUHAMUYECKUE XAPAKTEPUCTUKU TOJIMMEPOB, KOTOPHIC
HAXOJAT MPUMEHEHNE B TEXHOJOTUAX TOJYy4YCHHUS M MepepaboTKH CTPOU-
TEJbHBIX MaTEpPUAJIOB.

B Hacrosiiiee Bpemsi cripaBOYHbIEC JaHHBIE, Kacaloluecs pacclieio-
BaHMsI MOKAPOB, JIaHBl BO MHOTMX MCTOYHHUKAX, TO3TOMY IPOOIEMaTHYHO
HaWTH OTBETHI IO UHTEPECYIOUIMM BompocaMm. Kpome Toro, METoJIuKu OI-
pezesieHHs ovara rnoskapa OCHOBaHbI Ha MCCJIEIOBAHUM MaTepUajoB U3 Je-
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peBa, MeTajljla, KAMEHHBIX MAaT€pUAJIOB U CTEKJIA MPHU BO3AECHCTBUU HA HUX
onacHbIX (pakTopoB noxkapa (nainee — ODII).

B coBpeMEHHOM CTPOUTENBCTBE IIUPOKO NMPUMEHSIOTCS MOJIMMEPHI.
OHUM UCIIONB3YIOTCA ISl TIOKPBITHSI MOJOB, BHYTPEHHEN OTIEIKHA CTE€H U
MOTOJIKOB, THIPOU30JISLINH, TEIJIOU30JISIUN, OKOHHBIX OJIOKOB M JBEpEH,
JaKOB, Kpacok, KjeeB U T. A. Takum o0pa3oMm, MOJUMEPHI COCTABISIOT
OOJBIIYIO MOXKAPHYIO Harpy3Ky, cieAoBaTesbHO, npu Bo3aehcTBun ODII
Ha MOJIUMEPHI OYIyT MPOUCXOIUTh COOTBETCTBYIOIINE U3MEHEHHS.

Ho nHa cerogHsamHui 1€Hp B CIIPABOYHOM JUTEPATYPE, KacCAIOUIEHC
IIOJIMMEPOB, €CTh TOJBKO TEPMOJWHAMUYECKUE XAPAKTEPUCTHUKHU MOJIMME-
POB, XapaKTEPHBIX JISI MTPOMBILIJICHHOCTH, a JAHHBIX O XapaKTEPUCTUKE
BozaeiicTBust ODII Ha nomumepst HeT. CrienoBarenbHo, coTpyaauku ['TIH,
KOTOpBIE MPOBOJAT PACCIEAOBAHUE IO I10XKApaM, HE YAENSIOT JOJIKHOTO
BHUMAaHUS pa3pylieHusM (nedopmanusm) moJIuMepoB, BBUAY OTCYTCTBUS
3HAHUU MO JAHHBIM BOIIPOCAM.

N3yuenune BozaerictBua OPII Ha nommmepsl MOKET MOMOYb YCTaHO-
BUTH IIEPBOHAYAIBHOE MECTO TOPEHUS M ONPEAECIUTH NPUYMHY IT0XKapa B
pPaBHOM CTeleHM, Kak U uzyudeHune Bosneucteus ODII Ha Takne marepua-
Jbl, KaK JE€PEeBO, METall, CTEKJIO M KaMeHb. TakuMm 00pazoM, M3ydeHHE
BozaercTBUs ODII Ha moauMepsl SIBISAETCA BaXKHOM COCTABIISIONIEH pac-
CJIEOBAHUS JIEJI 110 MOKapaM.

Jluteparypa

1. Meroauueckre peKOMEHIALNU 110 OMPEACIICHUIO OYara nokapa U U3bsATUIO Belle-
CTBEHHBIX JI0KA3aTEIbCTB C MecTa noxapa // I'maBunoe ynpasiearne MUC Poccuu no
Bounoroackoii obnacTu. — Pexxum JIOCTyTIa:
http://35.mchs.gov.ru/document/1324550. — /lata noctyma: 10.01.2016.

YK 614.849

B3PBIBOITIOYKAPOOIIACHOCTbD
CJABOAJIKOTOJIbHOM MPOJYKIUU U TUBA

H. B. I'naokaa, Hayuno-uccnedosamenvckuii uHCmMumym nodicapHou 6e30nacHocmu
u npoonem upessvruatinolx cumyayutiy MUYC Pecnyonuxu benapycs, e. Munck

B.B. Boponos, Hayuno-npaxmuuecxuii yeump I poonenckozo obnacmuoco
ynpaenenuss M4C, Pecnyboauxa bBenapyco

A. B. Cyxsan, Hayuno-npaxmuueckuii yenmp Muncko2o o61acmnoco
ynpaenenus MYC, Pecnybauxa benapycs

IIpu xareropupoBaHUM MMOMENIEHUM 110 B3PBIBOMOKAPHOM U MOXKap-
HOM OmacHOCTH [1] BO3HHMKAIOT BOMPOCHI 00 ydeTe B KAYECTBE MOXKAPHOU
Harpy3ku ciaa0oanKkoroJbHOM MPOAYKIHMHM U nuBa. M3-3a oTCcyTCTBUS MH-
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dbopmanuM O MoKazaTesiX IMOXKAPHOW OMACHOCTH YKazaHHas MPOAYKIIUS
HEPEIKO MPUHUMAETCA MO CXO0KUM BOJHBIM PacTBOpPAM 3TAHOJIA U3 CIIpa-
BOYHOM JuTepaTypsl [2], [3], 4TO B IEIOM MOKET IPUBECTH K OITHOOTHBIM
JNEUCTBUSAM NPHU KaTETOPUPOBAHUH MOMEIIECHUN.

Jlia pazpeleHust Bormpoca Mo HISHTHU(PHUKAIMKU MOoKa3aTeael moxap-
HOM OMacHOCTH CJIa00aJIKOTrOJIbHOM MPOAYKIIMU U THMBa, opMHUpOBaHUs Oa-
3bl AKCIIEPUMEHTAIBHBIX CBEJICHUM IO MccieayeMon mpoaykiuu B 2015 T.
padotaukamu HUUW T1b m UC MYC benapycu, HaydyHO-TIPaAKTHUYECKUX
1eHTpoB ['pogHeHckoro 1 Munckoro obnactaeix ynpapinenuii MUC bena-
pPyCH Ha aTTECTOBAHHOM OOOpPYJOBAaHUHU ObUIM MPOBEJICHBI UCIBITAHUS Ha
MOKa3aTean IMOKAPHOM OMACHOCTH HEKOTOPBIX BHJOB OTECYECTBEHHOM M
UMIIOPTHOM CJIa00aJIKOTOIFHOM MPOJYKIIMKA U MHUBA. B X0/1€ HCIBITaHUIA
JUTSL KQXKJA0T0 HAMMEHOBAHUS MPOIYKIMK ObUIA OMpeieNIeHbl TeMIepaTypa
BCHBIIIKA B OTKPBITOM U 3aKPBITOM THUIJISIX, TEMIEpPATypa CaMOBOCILIAME-
HEHMsI 00pa3loB CJ1a00aTKOroJIbHOM MPOAYKIMK U nuBa. Beero ObL1o MC-
cJieI0BaHO 27 BUIOB CJIa00AJKOTOJIBHON MPOAYKIUHA U MMBA OTE€YECTBEH-
HOTO U 3apyOe’KHOTr0 MPOU3BOJICTBA.

Pesynbrarel uCCliEOBaHWK  TO3BOJWJIM  BBIIBUTH  PACXOXKICHUS
B MTOKA3aTEeNSAX MOKAPHOM OMACHOCTH UCCIIEIYEMOU MPOIYKIIMU CO CBEACHMUSI-
MU W3 COPABOYHOU JIATepaTypsl [2], [3]. YcTaHOBIEHO, UTO CIIUPTOBBIE pac-
TBOPBI C COJAEPKAHUEM AIKOTOJs 7 % M MEHee SIBIIOTCS TPYIHOTOPHOUNMU
KuaKocTsMU. [lo 3Toi mpuyuHe omnpeesieHre KaTeropuy CKJIaioB ciaboall-
KOT'OJIbHOM MPOAYKIIMU U MHBA I10 B3PbIBOIIOKAPHOM U ITOKAPHOM OITACHOCTH
11E€71€CO00pa3HO MPOU3BOANTH PACUETOM I10 HambOojee HeOJarornpusTHOMY B
OTHOIIEHUM II0’KApa WJIM B3pbIBA MEPUOAY, UCXOIA U3 BHAJA HAXOAIIUXCS B
anmnaparax ¥ MOMEIICHUAX I'OPIOYMX BEIIECTB U MAaTEPUAIIOB, NX KOJIMYECTBA
Y MI0KAPOOIIACHBIX CBOMCTB, YCTAHOBIIEHHBIX 3KCIIEPUMEHTAIIBLHO.

ABTOpPBI CUATAIOT, YTO MPH OIMPEICIICHUN KATErOPUN MOMEIICHUHN TI0
B3PBIBOMIOXKAPHOW M MOXKApPHOW OMACHOCTH 1EIECO00pa3HO HCIOJIH30BATh
DKCIIEPUMEHTAIBHO TOJIYYEHHBIE CBEACHHUS IO IOKa3aTelsAM MOKapHOU
OMACHOCTHU JIJIsi KOHKPETHOTO BHJIa CJIa00aIKOTOILHON IPOYKIIUU U TTUBA.
VYKka3zaHHBIN MOJX0JI OTPAXKEH HOPMATHUBHO M BBIHOCUTCA Ha BceoOlee 00-
CY>KJICHUE C IEJbI0 MPUHSITUSL €IMHOOOPA3HOTO MOIX0a MPU KaTeropupo-
BaHUHU OOBEKTOB TOPTOBJIH.

JIutepatypa

1. KareropupoBanue noMeIeHNi, 34aHUM U HApYKHBIX YCTaHOBOK I10 B3PBIBOIIOXKAP-
HOM U noxapHoi onacHoctd : TKII 474-2013. — Beea. 15.04.13. — Munck : M-Bo
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2. Koponpuenko, A. 5. [1oxapoB3pbIBOONIACHOCTD BEIIECTB U MAaTEPUAJIOB U CPEIICTBA
uX TyweHus : cnpaBoyHuk : B 2 4. / A. 5. Koponbuenko, /I. A. KoponbueHko. —
U3zn. 2-e, nepepab. u gom. — M. : Tloxknayka, 2004. — Y. 2.

3. I10’kapoB3pBIBOONIACHOCTH BELIECTB U MAaTEPUAJIOB U CPEICTBA UX TYIIEHUS : B 2 T.
/ A. H. Baparos [u ap.] — M. : Xumus, 1990. —T. 2.
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VIIK 574(07)

AHAJIN3 COOTBETCTBUA TPEBOBAHUAM
IO KAPHOMU BE3OITACHOCTHU OB BEKTOB TOPI'OBJIM

T. B. I'naoyn, I'. E. Hukugopoea, Komcomonvckuti-na-Amype eocyoapcmeennwiii
mexHudeckui ynueepcumem, Poccuiickas @edepayust

B nocnennee Bpemsi 4acTO MPUXOJIUTCS CTAJIIKUBATHCS C TaKOW pas-
HOBUJIHOCTHIO upe3BbIvaiiHbix cutyanui (UC) kak moxkapbl, 0COOEHHO C
nokapaMu TEXHOT€HHOT'0 XapakTepa.

SpkuMu npuMepaMu SIBISIOTCS TOXKaphl B coBpemMeHHON Poccuu,
Hanpumep, 6 uronst 2013 r. npousoiesn noxap B JBYX3Ta)KHOM TOPrOBOM
IIEHTpe Ha yiuie 3ojoTopokckuit Ban (Mocksa). Iliomanes moxapa co-
crauna 700 m° 29 nexabps 2014 . Ha mepoM staxe TI[ «PamocTb»
(TBepb) Hpom30ONUIO Bo3ropanue. Ilnomianp moxapa cocrtaBuna 400 m°
11 mapra 2015 1. B TL[ «Anmupamn» (Kazanbs) BO3HUK MOXKap, KOTOPBIN pac-
MIPOCTPAHMWIICA Ha TWIomany 4 ThIC. M [2].

st cobntonenus TpeboBaHU MOKapHOW 0€30MacHOCTH B Marasu-
HaxX HEOOXOJMMO THIATEIHHO MPOBEPUTH PAOOTy aBTOMATUYECKUX CHUCTEM
MOKAPOTYILICHUSI U PYYHBIX CPEJICTB MOXKAPOTYIICHUS, a TAKKE MPOIyMaTh
opranuzanuio 3Bakyanuu. CrocoObl oOecriedeHus: TpeOOBAHMI IMOKapHOU
0€30MacHOCTH YacTo pas3InyaroTCs M3-3a OCOOEHHOCTEN B OTIEIKE U MHXKe-
HEPHOU opraHu3anuu oobekTa [3].

Kareropuuecku 3ampenieHa OTAENKa 3BaKyallMOHHBIX NyTeil (Kopu-
JIOpPOB) MaTepuajgaMu, KOTOpble HE UMEIOT CepTH(UKATa MOKapHOU Oe30-
nacHoCTH. /[Bepu Ha MyTsAX 3BaKyallid AOJKHBI OTKPHIBATHCA CBOOOJIHO U
[0 HAIPaBJICHUIO BBIXOJAA U3 3/aHUs. BaxkHa M OCBEHIEHHOCTh IMyTEW 3Ba-
Kyallid, B YaCTHOCTH, HAJIMYNE aBAPUHNHOTO OCBEIICHUS [4].

B xone uccinenoBanus ObLI MPOBEACH aHATU3 0OBEKTOB OOIIECTBEH-
HOTO Ha3HAa4Y€HHUs, B MEPBYIO ouepeib, ceTb Mara3uHoB Amba (20 oObek-
TOB) U ceTh Mara3uHoB Bitte (6 00bEKTOB), Ha IPEIMET COOTBETCTBUS BbIIIIE-
MEePEYUCIICHHBIM TPEOOBAHUSIM.

JIBepu B marazmHax Amba Ha MyTsX 3BaKyalldd OTKPBIBAIOTCS CBO-
00JIHO W 10 HAMPABJICHUIO BHIXO/A U3 3J]aHUs, HO MpU BO3HUKHOBeHUH YC
13 HEKOTOPBIX Mara3uHOB ceTH Amba BeIiiTH OyJeT nmpoOjeMaTHYHee, TaK
KaK B Mara3uHe e€CTh JiBa BXOJa/BbIX0/1a, HO OTKPBITHI TOJIBKO JIBE JBEPHU, KO-
TOpbIE€ HaXOMASTCS HE APYT MPOTUB APYyra, a Ha PACCTOSIHUM OKOJIO 3 M, JIIO-
ISIM TIPUJETCS BBIXOAUTh YEPE3 NMEPBYIO JIBEPH, 3aTEM MPOUTH MO KOPHUJIO-
Py U BBIUTH 4Ye€pe3 BTOPYIO, BCIEJCTBUE YEro MpOMAET ropasnio Oojblie
BpeMeHHu. PaccTtossHue Mexay nBepbMU B MarazuHe Amba okosio 1 M, 4To
He 1103BOoJUT B ciydae YC saBakynpoBaThcsi O0IBIIOMY KOJTUYECTBY JIIOACH,
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M03TOMY TaM IMPEeAyCMOTPEHO IO J1Ba BXOJa/BbIX0Aa, HO 4acTo, K COXKaJe-
HUI0, OTKPBITHI HE BCe BepH. Hamo oTMeTHTh, 4TO MMpuHa IBEpU (dBaKya-
IIMOHHOT'O BBIXO/Ia) COOTBETCTBYET BCeM TpeOoBaHUsIM [1].

UYro kacaercs mara3uHoB Bitte, To Bepy Ha MyTsIX dBaKyallil OTKPbIBa-
I0TCsI CBOOOJTHO Y TIO HANPABJICHHUIO BBIXO/A U3 3/IaHUs. BOJBIIMHCTBO Marasu-
HOB ceTH Bitte Ha BbIXOJie UMEIOT TaMOYpBbI, OTHAKO 3TO CO37AeT OMpeesIeH-
HbIE MPOOJIEMBI, TaK KaK PACCTOSHUE MEXIY ABEPSIMH Majoe, YTO HE TTO3BOJIUT
B ciydae UC ObICTpo 3BaKyHMpPOBATHCS OOJIBIIIOMY KOJIMUYECTBY JIFOJIEH.

Heo6xoauMo 0TMETUTD, UTO B KA4ECTBE HAIMOJILHOTO TIOKPHITHS BO BCEX
noMenieHusix (MarasuHel ceteid Amba u Bitte) ucnonb3yercs kepaMOorpaHur,
YTO COOTBETCTBYET TPEOOBaHUSAM MOxapHOW Oe3zomacHocTH. Hamnuue apa-
PHITHOTO OCBEIIEHHS BO BCEX UCCIETYEMBIX 00BEKTaX CHOCOOCTBYET CHHUKE-
HUIO pricKa BO3HUKHOBeHMsI YC U COKpallleHHIO MaTepUaibHOrO yiiepoa.

Takum oOpazom, AJis CHUKEHHUS PUCKA BOSHUKHOBEHHUS TEXHOTCH-
HBIX T0KapOB HEOOXOJAMMO JOCTATOYHO CEPhE3HO OTHOCHUTHCS K BHIOOPY
KaK MaTepuajioB B KAa4eCTBE OTIEIOYHBIX MPHU MPOBEICHUU PEMOHTHBIX
paboT, Tak U pa3pabOTKU IUIaHa ABAKyallMU. ITO HE TOJIBKO YMEHBIIUT
PHUCK BO3TOpaHMsI, HO, €CIIU IMOXKapa BCE-TaKM HE yAaJoCh W30ekaTh, MO-
CIIOCOOCTBYET 0JIaronoay4YHO 3BAKyHPOBATHCS U3 TTOMEIICHUS.

Juteparypa
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JaH. 2015. — Pexum Jloctyna :
http://secandsafe.ru/stati/pojarnaya bezopasnost/trebovaniya pojarnoy bezopasnost
1_k magazinam/. — [lata gocrymna: 25.12.15.

4. Tloptan To-Ural //http://www .to-ural.ru/. — Dnextpon. nan. — 2015. — Pexxum noc-
tyna: http://www.to-ural.ru. — Jlata noctyma: 25.12.15.

YK 536.331

PA3PABOTKA ITPOI'PAMMBI
«TEIIVIOOBMEH U3JIYYEHUEM ITPHU IIOXKAPE)

II. H. I'oman, xano. mexu. nayk, E. C. Cobonesckas, « Komanono-undicenepuiii
uncmumymy» MYC Pecnybnuxu Benapycs, e. Munck

IIpakTHyeckoe 000cHOBaHMe. MakCUMAJIbHO TOYHAs OLICHKA WH-
TEHCHUBHOCTH TEILJIOBOT'O M3JIYYEHHs BaKHA MPH pa3padOTKEe MEPONPUSITHI
10 MPOTHUBOIOKAPHOM 3alUTe 3/IaHU U COOpYKEHHH, JiecHOro (oHaa, a
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TaKxKe criacareneil. J{s pelieHust ykazaHHOM mpoOJieMbl B Psiie TEXHUYECKHUX
HOPMAaTUBHBIX MIPABOBBIX akTOB Pecryonuku benapych npuBeieHbl METOAUKI
10 pacyeTy MHTEHCUBHOCTHU TEIJIOBOTO M3MyudeHus rpu noxape [1], [2]. CyTb
JAHHBIX METOJIMK OCHOBBIBAETCSI HA OMPENEIICHUU PACUETHOI'O 3HAYCHUS
TEIJIOBOM Harpy3KH, BO3JICHCTBYIOIICH Ha roprounii matepuan (I'M), u ee
MOCJIEIYIOIIEM CPABHEHUU C KPUTUYECKUM 3HadeHueM. I[lpu 3Tom ycioBue
0€30MaCHOCTH CUMUTAETCSI BBIMOJHEHHBIM, €CJIM pacyeTHasi MHTEHCHUBHOCTD
TEIJIOBOTO H3JIYYEHHUs MEHbIIE KpuThuuecko. HawmOosbias CII0XHOCTh
PacyeTHOr0 METO/Ia 3aKJIF0UAETCS B ONPEJIEICHUU YIIIOBOro Kodhduimenta
OOJy4eHHOCTH, TaK KaK OH 3aBHUCUT OT MapaMeTPOB H3IIydarOIIew u o0Iry-
4aeMOU MOBEPXHOCTEM, PACCTOSIHUS MEXIYy HUMHU U BapUaHTa UX B3aUMHOI'O
pacnoyioxkeHusi. B 3Toil CBsI3u aKkTyaJIbHOW BUIUTCS aBTOMATU3AIUS pacyeT-
HBIX METOAUK. DTO MO3BOJIUT COKPATUTh BPEMs pacuera U U30ekarh CIO0XK-
HBIX BBIYUCIIMTEIBHBIX OIEpalfii, MOBBICUTh TOYHOCTh U OMNEPATUBHOCTH
MPUHATHUS PELICHUHN B YCIOBUAX MOXKapoB. /{111 TOCTH>KEeHMsI 3TOH 11e/u ObLia
paspaborana nporpamMma «Ternaoo0MeH U3JTydeHuEM TIPHU TI0Kape».

Metoabl. AHanu3 TEXHMYECKUX HOPMATUBHBIX IIPABOBBIX AKTOB
PecnyOnuku benapych u HaydHBIX pabOT B 0071aCTH OI[EHKH MHTEHCUBHO-
CTH TEIUIOBOTO M3JIYyYEHHS MPHU I0XKApPE, MEXaHU3alusd METOJANYECKUX
MPOLEAYP, KOMIIBIOTEPHOE MOJEIUPOBAHUE.

PesyabTarel. B cpene nporpammupoBanusi Delphi pa3paborana
nporpaMma o pacyeTy MHTEHCUBHOCTH TEIJIOBOTO U3JIyUYEHHUs MPHU MOXKa-
pe€ ¥ IMUPUHBI NPOTUBOMOXKAPHBIX Pa3phIBOB, YUUTHIBAIOIIASI BCE BO3MOXK-
HbIE BapHaHThl B3aUMHOT'O PACIOJIOKEHHUS (PpOHTa TutamMeHu W obirydae-
MOU MOBEPXHOCTH.

3akiloueHue

1. Ilpoanann3upoBaHbl COBPEMEHHBIC MOJIXOAbl M TPEOOBAHUS TEX-
HUYECKUX HOPMAaTUBHBIX IMpaBOBbIX akTOB PecnmyOmuku benapycs 1o
OLICHKE MHTEHCHUBHOCTH TEIJIOBOTO U3JIydeHHUs mpu noxape. OnpeaeneHo,
YTO HanboJIee TIOJIHO OMMCHIBACT MOPSIAOK pacdyeTa JOKYMEHT [2].

2. YCTaHOBJIIEHO, 4YTO MJIS ONpEeieHUs OE€30MacHOTO PACCTOSHUS
MpU MOXKape HCMOJIb3YETCS AKCIEPUMEHTAIbHO-PACUETHBI METOM, CYTh
KOTOPOTO 3aKJIF0YAETCSl B CPAaBHEHUU PAaCUE€THOW MHTEHCUBHOCTH TEIJIOBO-
ro MOTOKA C AKCIEPUMEHTAIHHO YCTAHOBJICHHBIM KPUTHYECKUM 3HAUYCHU-
eM Ju1st obsrygaemoro I'M.

3. PazpaboTtanHas mporpaMmMa MOKET MCIIOJIb30BaThCsd Pa0OOTHUKAMU
OpraHOB U TMOJIPa3/ICICHUIN MO YpE3BbIYAHBIM CUTYAIIUSIM, OMACHBIX IPO-
U3BOJICTBEHHBIX OOBEKTOB, TPOCKTHBIX U HAYYHO-UCCIIEOBATEIBCKUX OP-
raHu3alu npu papaboTKe MEPONPUATHI 3alUTHl OT TEMJIOBOTO H3ITyue-
HUS TTOXkapa.
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JIutepatypa

1. Cucrema crannapToB noxapHoi 6ezonacHoctu. [loxapHas 0e30MacHOCTh TEXHOJO-
TMYECKUX MpolieccoB. MeTobl OLEHKM U aHaiu3a MoKapHoi omacHoctd. OO6mue
tpeboBanus : CTh 11.05.03-2010. — Been. 01.01.2011. — Mwunck : HUU T1bu4dC
MUC Pecn. benapycs, 2010. — 76 c.

2. EBpokon 1. Bo3aeiictBust Ha koHCTpykiuu. Yacte 1-2. O6mue Bo3aeiicTBus. Bos-
nerctBust s onpenenenus ornecrovkocty @ TKIT EN 1991-1-2-2009. — Bsen.
01.01.10. — Munck : M-Bo apxuTekTyphbl 1 cTp-Ba Pecn. benapycs : CtpoiiTexHOpM,
2009. -52 c.

V]IK 614.8

AHAJIN3 NTPOBJIEM COAEP KAHUA U HA/I3OPA
3A COCTOAHMEM UCTOYHHUKOB
HPOTUBOIIO’KAPHOI'O BOAOCHABXEHUA

C. A. I'opnocmans, E. A. Ilemyxoea, HayuonanvHuiti yHusepcumem
2paxcoancKoll 3auumel Yxpaunul, 2. Xapokos

[Ipu mokanu3anuu U TYIMIEHUU TI0Kapa BO3HUKAET HEOOXOIUMOCTh B
3HAYUTEIBHOM KOJUYECTBE BOAbI. E€ HCTOUHMKAMH BBICTYNAIOT TOPOJICKas
BOJIOIIPOBOJIHASL CETh U MOXKAPHBIE BOJOEMBI (MCKYCCTBEHHBIE U MPUPO/I-
Hble). OT KaueCTBEHHON pabOThI AJEMEHTOB CHUCTEMBI BOJOCHAOXEHUS B
YCIIOBUSIX YPE3BBIYAWHBIX CUTYyalMM 3aBHUCUT YCIEX TYIIEHHS IOXKapa, a
CJIEIOBAaTENIbHO, U cracaTelbHbIX padoT. TpyAHOCTH, BO3ZHUKAIOIINE MPU
AKCIUTyaTallui UCTOYHUKOB HAPYKHOTO ITPOTHUBONOKAPHOIO BOAOIIPOBO/IA
(HIIB), cBsizanbl ¢ TeM, 4TO MX OAJIAHCOJEPIKATEIISIMU SIBJISIOTCS Pa3HbIC
CTPYKTYphl. B HaceneHHBIX MyHKTax U Ha OOBEKTaX UMHU SABJISIIOTCA CyOb-
€KThl XO3SMCTBOBaHUs (BJIaJI€NIbIIbl WJIM APEHIATOPHI) I MECTHBIE Opra-
HBI BJIACTU. B TO %€ Bpems MOJIb30BATEISIMU UCTOYHUKOB BBICTYIIAIOT T0-
XKapHble MoapazaenceHuss ['ocygapcTBEHHON CIy OBl MO Ype3BbIYAHBIM
cutyanusam (I'CUC).

HecMmoTpst Ha IOCTOAHHYIO pabOTy, MPOBOJUMYIO TEPPUTOPUATILHBI-
mu yrpaiaeHusMu ['CUC u cnacaTebHbIMU MOAPA3IECTICHUSIMHA, KOJTUYECTBO
ucripaBHbIX ucTOuHNKOB HIIB 13 roma B rog ymeHsIaeTcsi. AHaIu3 CTaTh-
CTHUUYECKUX JaHHBIX CBUAETEILCTBYET, YTO 3a ISATh MOCIEIHUX JIET ObLIO Je-
MOHTHpPOBaHO Oosiee 4,4 ThIC. MOKAPHBIX THAPAHTOB, 2 THIC. BOJOHAMOPHBIX
OallleH 1 2 ThIC. MOKAPHBIX BOJOEMOB. Takoe MOJIOKEHUE YCIOKHSET Jesi-
TEJILHOCTD CIIACaTEIbHBIX MOAPA3AEICHUI IIPU TYLLICHUN [T0KAPOB.

B VYkpauHe 1eMCTBYIOT HECKOJIBKO HOPMATUBHBIX JTOKYMEHTOB, pEr-
JAMEHTUPYIOIIUX BOMPOCHI NMPOEKTUpoBaHus [1] u cogepxkanus [2] ucrou-
HukoB HIIB. Takxxe 3Tu BOonmpochl ObLIM U3J0KEHBI B MHCTPYKIIMSX, TPe-
OOBaHUSIMU KOTOPBIX MOJIB30BAIMCH TEPPUTOPUATIBHBIE yTIpaBieHus. OqHaKko
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€IMHOTO MOAX0/1a K pa3rpaHMYEHUI0 TTOJTHOMOYUM, (PYHKIIMI U OTBETCTBEH-
HOCTU MeXAy cyOnekTtamu He ObU10. C 1enbio ynopsaodeHus: GyHKITMOHHU-
poBanust ucrounnkoB HIIB Obuia paspaborana Muctpykuus [3], koTtopas
Hayaja JeructBoBaTh ¢ U0 2015 r. OTUM TOKYMEHTOM YCTaHOBJIEH €IU-
HBI MOPSAIOK conepkanust uctounukoB HIIB, a Takke mopsmok ux yuyera
Y MIPOBEPOK TEXHUUECKOTO COCTOsIHUS. B MHCTpYKIIMK Y4E€TKO yKa3aHo, 4YTO
nepkaresisitMiu UCTOUHUKOB HIIB ABIAIOTCA rOpUANYECKHUE UL, KOTOPBIM
OHM TIPUHAJJICKAT Ha OCHOBAHUU JIIO0OT0 MpaBa coOCTBeHHOCTH. [loxap-
HBIE TUAPAHTBI OTHOCSAT K BEICHUIO IPEANPUATHN, OCYIIECTBIISIOMINX LIEH-
TpaIu30BaHHOE BOJIOCHAOXKEHHUE.

Conepxanne o0bekToB HIIB BKiItouaeT cieayromuii nepeueHn eu-
CTBUM: TEXHHUYECKOE OOCITYy>KHBaHUE, TEKYIIUH PEMOHT, BEIACHUE IOKY-
MeHTanuu. B ciiydae BBITIOJHEHHS] pEMOHTHBIX pa0OT, BO BPEMsI KOTOPBIX
OyJleT OTCYTCTBOBAaTh Mojiauya Bojbl K coopykenusiMm HIIB, ropunnueckue
JU1a, KOTOPBIM MPUHAJJIEKAT ATU OOBEKTHI, JOJKHBI 32 CYTKH COOOIIHUTH
00 3TOM B MOXKapHO-cHacaTelbHble ToapasaeneHus. Beegenne MHCTpyK-
LAY TTO3BOJISIET ONPEACTUTD NOPSAOK U MEXaHU3M B3aUMOICHUCTBUS MEXKIY
CyObEeKTaMH, Ha KOTOPBIE BO3JIOKEHbI (DYHKIIUU COJICp>KaHUS, y4eTa U
Haja3opa 3a ucroyHukamu HIIB. BeinonHeHue ee mMojgoXeHU NO3BOJISET
YETKO OMNpPEACNIUTh TPAHHUIIBI OTBETCTBEHHOCTH OTIEIBHBIX CyOBEKTOB,
YCWINTh UX OTBETCTBEHHOCTh 32 BBINOJHEHHUE BO3JIOKEHHBIX HA HHX
(GyHKIMM, TOBBICUTH HAJEXKHOCTh padoThl coopyxkenuid HIIB u sddek-
TUBHOCTb Pa0OTHI MOXKAPHO-CIACATEIbHBIX MOAPA3ACICHUIM.

Juteparypa

1. BonocnabOxenue. Hapyxxuble cetu u coopyxkeHus. OCHOBHBIE IOJIOKEHUSI MPOEK-
tupoBanus : JIbH B.2.5-74:2013. — K. : T'occTpoii Ykpaunsi, 2013. — 280 c.

2. [IpaBuna noxaphoi 6ezonacHoctu B Ykpaune. HAIIb A.01.001-15. — X. : ®opr,
2015.- 124 c.

3. UHCTpyKIMS O MOPSAJKE COAECPKAHUS, YUETa U MPOBEPKU TEXHUUYECKOIO COCTOSHUS
UCTOYHHMKOB HApY’>KHOTO MPOTHBOIOKAPHOTO BoAocHaOxeHus. — Pexxum goctymna:
http://zakon3.rada.gov.ua/laws/show/z0780-15.

VK 614.841

MATEMATHUYECKAS MOJEJIb, OITUCBIBAIOLIASA
HNPOLHECC HCITAPEHMS I'OPIOYEN ’KUJAKOCTH

U. @. Jlaoawmes, Axaoemuss MYC Pecnybnuxu Asepbdatiodncan, e. baky

CraTbs mocpsieHa pa3padoTKe KOMIUIEKCAa MaTEeMaTHYECKUX MoOJle-
JeHl, ONUCHIBAIOIINX TUIOBBIE (DparMEHThl KaCKaIHbIX M0KAPOB IPUMEHU-
TEJIbHO K IPOMBIIUICHHBIM IPEANPUATHIM, pa3padaTeiBaeTCs 0O0LIas Npo-
L[e/lypa OIpEeIeIICHUsI OCHOBHBIX XapaKTEPUCTHUK M0Kapa WA B3pPbIBA.
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[Tpomomxum mporecc NOCTPOCHUST MaTEMAaTUIECKUX MOJEIIEN JIOKAJIb-
HBIX (PU3MYECKUX TPOIIECCOB, MPOTEKAIOIIMX TPU TMOXKAPE WM B3pPbIBE Ha
TEXHOJOTUYECKUX 00BhekTax. C TeM 4TOoObl B MOJIHOW MEpEe OmucaTh THUIIO-
Bble (DM3UYECKHUE SBJICHUS, JIOMOJHUM MACCHB YK€ H3BECTHBIX U3 paHee
OIMyOJIMKOBAaHHBIX ABTOPOM MOjeNel (MCTeYeHue roprodyeil >KUJIKOCTH U3
pe3epByapa, HaXOAIIErocs B 00BaJIOBaHHOM 30HE; pacTeKaHUE TOprovei
KUJIKOCTH TIPU KaTacTPOPUUECKOM pa3pyIlIeHUU pe3epByapa) HOBbIMU [2].

PaccmoTpuM Mozens mporecca ucmapeHuss TOPHOYEN KUIKOCTH.
B ocHOBE MOCTPOECHUST MOJENH, ONMKUCHIBAIOIIECH UCIAPEHUE TOPOYEN KU
KOCTH, JIEKUT TEOpHUsl CTE(haHOBCKOr0 MOTOKA. Il cityyasi mposirBa ropro-
Yel JKUAKOCTH MpPU TEMIEpPAType OKPYKAIOWIETO BO3/yXa, HHU3KOM IO
CPaBHEHMIO C TEMIEPATYPOW KUIIECHUS JKUAKOCTH, MPOLECC €€ NCHapEHUs
ompenensiercs 3akoHaMu Tuddy3un. NHTEHCUBHOCTh UCMIAPEHUS B 3TOM
CJIy4ae OIpEIEIsAeTCs BBIPAKEHUEM

W =10"°nP,VM, (1)

rjae Py — JaBjeHUE HACBIIIEHHOTO Mapa; 1 — KO3 PUIMeHT, BeTuIrHa KOTO-
poro orpeaenseTcs u3 Tadumibl; M — MOIsIpHas Macca TOpPIoYeH JKUIKOCTH.

3navenns ko3pdunuenrta n

Ckopoctb 3Hauyenne ko3¢ duunenta 1 npu remneparype #, °C
BO3YIIHOI'0 MOTOKA, M/C 10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5.4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,8

B sToMm citydae, ecinu ucnapeHue roproden KUIKOCTH MPOUCXOIUT U3
pe3epByapa, KOTopasi NpeIBapUTESIbHO Oblia IOJABEPrHYTa IMpPOLEaype
dbaermaTuzanuu razamMu (GKUJIKOCTb — CBETJIbIe HEPTENPOIYKThI), UHTCH-
CUBHOCTH UCIIAPEHUS MOXKET ObITh OMUCaHa CISAYIOIINM 00pa3oM:

W= 150pu8(i) Re%® Pr QMO’Se(h—O)OJ, (2)
Vo d

re p, V — IVIOTHOCTh U KHHEMAaTUYeCKasi BSI3KOCTh MHEPTHOIO ras3a, COOT-
BETCTBEHHO; S, Sy — MIOIMaAb UCIAPEHUS U TUIOMIA[Ab OTPAKAAIOIINX KOH-
CTPYKIIUM COOTBETCTBEHHO; V), — cBOOOJHBI 00BEM pe3epByapa; Re —
yucno Peitnonwaca; Pr — uucio [lpanarns; ( — naBjieHHe HACHIEHHBIX
MapoB; |l — OTHOCHUTEIbHAs MOJIEKYJISIpHas Mmacca; 0 — TemmepaTypHBIM
dakTop; hy, d — BbICOTa U TUAMETP PE3epBYyapa, COOTBETCTBEHHO.
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Bricokoremneparyphbie oprannueckue Teruionocutenu (BOT), na-
npumep, MoomtbTepM-600, mHaycTpuanbHoe macio AMT-300 TY®D u
JIpyrue MOJIYyYWIIM HIMPOKOE PACHPOCTPAHEHUE B PA3UYHBIX 001aCTAX
MPOMBIIIITEHHOCTHU. [IpOM3BOACTBEHHBIE MPOILIECCHI C X YYACTUEM BEAYTCS
npu BbicOKoU Temmepatype (1o 700 °K), koTopble MpakTUYECKH BO BCEX
Cily4asiX MpeBbIMIAIOT Temneparypy Benbiku BOT. B aBapuitHbix curtya-
USX BO3MOXHO TMOCTYIUIEHHE B O0BEM MOMEIIEHHSI HATPETOro TETUIOHOCHU-
TEJIsl, €ro UCTIApeHNne U 00pa30BaHUE B3PHIBOOMACHBIX CMECEH C BO3TYXOM.

VYaenbHas Macca XKUAKOCTH, UCTIAPSIOLICHCS 33 BPEMS €€ OXJIAXKICHUS
JI0 TEMITEPATYPhI OKPY>KAIOIIEH Cpeibl, OyJIET OMPENENITHCS BhIPAKEHHEM

_’7 .
- _ 0,810 Nzux/ﬁ"- N it i
d(273)*R 0 P-P,

dt, (3)
rae Nu — kputepuii Hyccenbra; M — MossipHast Macca >KUJIKOCTH; d — Xapak-
TEPHBIN pa3Mep oyara ucrapeHus; 1 — TemrepaTrypa *KHUJIKOCTH Ha MOBEPXHO-
ctu paznena ¢az; P — atmocdepHoe naBineHue, Py — MaplyaibHOE JIaBJICHUE
HACBILIEHHBIX NTAPOB KUIKOCTH, COOTBETCTRYIOLIEE Temneparype T; Py — map-
IUAJILHOE JIaBJICHUE MapOB TEIJIOHOCUTEIIS BAAIM OT TpaHMIIbI pa3zaena das.

[Tonaras BenmuuuHy T paBHOW CpeaHEOOBEMHON TEMIIEpaType K-
KOCTH, MOKHO 3aIiCaTh:

T=T,+(T, —T,)exp = ; 4)
Ty

B, =F; exp(—%—T R%")

rae Ty — HadallbHas TeMIlepaTypa HarpeTou )KUAKOCTH; Ty — TeMIieparypa
OKpysKaromei cpensl; T, =cm/(0S); ¢, m — yIoelbHas TEIUIOEMKOCTb H
Macca KUAKOCTH, COOTBETCTBEHHO; 0 — 3 (HEeKTUBHBIA KOA(DPUIIUEHT Tem-
JIOOTJAYM OT MOBEPXHOCTH XKHAKOCTH C IUIOMIAIBIO MCHapeHust S; Fy —

napuyaibHOe JlaBieHue xkuakoctu npu ' = Tp; O — MoJibHAs TEIIoTa Uc-
NapeHust )KUJIKOCTH.
[Tonmarasa Py = 0, a Takxke pasnaras InP/(P — Py) u exp(—1/1,) B psnsl,

MOJIYYUM:

Cm T OT,4-1, §
my; = A M. l—exp(—BM = — |, 5
H SQ - p(= R 1> Cm )

9TO IIpU T —> o0 JacT.
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C
my, = ANM P, % 6)

rae A, B — noCTOSIHHEIE.

B BelpaxeHuu (6) yuteHo, 4To Py CUJIbHEE 3aBUCUT OT Ty, 4eMm
byHKIHS Tﬁ [ (T —Ty).

3axirouenue. /[ pacuera OCHOBHBIX XapaKTEPUCTUK Pa3BUTHUSL COObI-
TH, 7151 TOTO YTOOBI A3PHEKTUBHO PeliaTh BECh KOMILIEKC BOMPOCOB IO JIUK-
BUJAIINY TIOCJIEICTBUM aBApUH, CBSI3aHHOW C IMOKapOM WJIM B3PBIBOM, B TOM
YuCIie U HA MOPCKUX MPOCTPAHCTBAX HE(PTEIIPOMBIIIEHHBIX 00BEKTOB, B T10-
CIEIYIOMUX IMyONUKAUsIX Mbl IUIAHUPYEM PACCMOTPETh MOJENIH, OIHUCHI-
BAIOIIME TaKue (PU3MUECKUE SIBIICHUS, KaK: MOXKap pas3iiviBa TOPIOYEH KUIKO-
cTd; (pakeTbHOE TOPEHUE CTPYU KUAKOCTH; OO0pa3oBaHHME MapOBO3AYIIHOTO
obunaka; B3pbIB emkocTH ¢ JIBXK u [K; noxxap-Berbliiika 1 OrHEHHBIH 1ap.

Jannbie uccinenoBanns Benyrtcs B pamkax HUP akagemun no teme
«Pa3paboTka MEpONpUATUI MO TOKApHOU 3ammTe npeanpustuil ['ocynap-
CTBEHHOM HE(QTSAHONW KOMIIAHUM» W Pe3yJbTaThl OyAYyT BHEIPEHBI B BUJIE
METOJMKH pacueTra BO3MOXKHOTO KACKaJHOrO Pa3BUTHs IOXapa Ha Ipo-
MBIIIJICHHOM TPEANPUSITAA, OCHOBAaHHOW HA HWCIOJIb30BAHUU JETEPMHUHU-
POBAaHHOTO MTOAX0AAa U OO0JIOYKH JIEpEBA PEIICHUM.

JIurteparypa
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VJIK 677.017.885

METOAOJOI'MYECKOE OBECIIEYEHHUE
3KCHEPUMEHTAJIbHBIX UCCJIEJOBAHUH KOCTIOMA
UHJIUBUAYAJBHOM 3AIIUTHI OT OITACHBIX
U BPEJHBIX ®AKTOPOB IIPU ITIPOBEJEHUN ABAPUMHO-
CIHACATEJIBHBIX U IPYT'UX HEOTJIOKHBIX PABOT

H. M. /Imumpaxosuu, E. B. Maukeeuu, H/1] Bumebckozo obracmuozo
ynpaenenus MYC, Pecnybauxa benapycs

Cpenu TEXHUYECKUX CPENICTB OOecreueHus: 0€30MacHbIX YCIOBUM
TpyJa IOXKAPHBIX-CHACATENIECH JOMUHUPYIOIIYIO POJIb UTPAIOT KOCTIOMBI
WHJUBUAYaIbHOUN 3amuThl (nanee — KW3), npumeHsembie npu JUKBUIA-
MM TIOCJICACTBUI aBAapHUH, CBS3aHHBIX C BO3JCHCTBUEM aBapUUHBIX XUMHU-
YECKH OMACHBIX BEIIECTB B KHUIKOM U Ta3000pa3HOM COCTOSHHUU, TOKCHUY-
HBIX TBUIEBUAHBIX YACTHUIl, & TAaKX€ HEMOCPEIACTBEHHOIO KOHTAKTa C
ropsa4eil uiam XOJOJHOW BOAou. OHM SIBIISIIOTCS, HApPALY CO CPEACTBAMHU
WHJMUBUYaTbHON 3aIllUThl OPraHOB JIBIXaHWsl, OCHOBHBIM U TOCJIECIHUM
3aIUTHBIM O0apbEpPOM B CHUCTEME «UEJIOBEK—CPEACTBA 3alUThI—OKPYKaro-
masi pabodasi cpea.

IIpakTnueckoe ob6ocHOBaHMe. Pa3paboTka METOMKU BBITTOJTHEHUS
W3MEPEHUN NpPU ONMPEICICHUM TEIUNIOU30JAIMOHHBIX cBoWCTB KM3 mpu
JNEUCTBUM XOJIOJHOW U TOPSiYEH BOJBI, 4 TAKXKE MPOTPAMMBI U METOJIMKH
JKCIUTyaTalMoOHHbIX ucnbiTanuid KU3 B moapasneneHusx mo 4ype3Bblyaii-
HBIM CHUTYyallMsSM IO3BOJISAT YCTAHOBUTH TPEOOBAHUS M MOPSIIOK MPOBEAC-
HUSI U3MEPECHUN U UCTIBITAHUU.

Metoabl. Pa3paboranHas mporpaMma M METOJMKA YCTaHABIIUBAET
nepeyYeHb ONpeaeISIEMbIX (DU3UKO-MEXaHUUECKUX U TEII0PU3NYECKUX T1O0-
ka3arenern K3, makeToB MaTepranioB, HOPMATHUBHBIC 3HAYCHUS MOKa3aTe-
JIEA ¥ METOJIbI UX OINPEICICHUSI.

Pe3yabTarsl. [IpoBenen anamus TpeOOBaHUM, MPEIBIBIIEMbBIX TEX-
HUYECKUMH HOPMAaTHBHBIMH MpaBoBbiMU akTamu K KM3 or omacHbIX u
BpeAHBIX (AKTOPOB MpPU MPOBEACHUU aBAPHUITHO-CIIACATENIbHBIX U JPYTUX
HEOTJIOKHBIX PadOT.

B cootBeTcTBUU C pa3paOOTaHHOW METOAMKOI BBIOJTHEHUSI U3Mepe-
HUAW IIPU ONPEACICHUN TEIUIOU30IIMUOHHbBIX cBoMCTB KU3 mpu neicteumn
XOJIOTHOM U TOPSYEU BOJBI, BHIIIOJIHEHBI UCTIBITAHUS IAKETOB MATEPUAIIOB
K3, oro6panbl 00pa3iisl ¢ HAUTYYIIUMH TTOKAa3aTeIIIMHU.

OnpeneneHa ycToMuMBOCTh Maketa matepuanoB KM3 k Bozaelct-
BHIO TEITOBOT'O MOTOKA A0 BO3JACHUCTBUS XOJOJIHOW U TOPSIYEN BOIBI.
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BrisiBnena ycroitumBocTh nakera marepuaiioB K3 k Bo3aelcTBUIO
TEIUIOBOT'O IIOTOKA MOCJIE BO3ACHCTBHUSA BOJIBI.

BrInosHEeHb! UCIBITAHKS TTAKETOB MATEPUATIOB MO OINPEACICHUIO Bpe-
MeHH 3amuTHoro aectBus K3 npu paboTe B X0I0IHOM U TOpsiueii BoAE.

ITpoBenensl sxcmuTyataninonHblie ucnbiTanuss KN3 B noapazaeneHusx
110 YPE3BbIYAHBIM CUTYALIUSIM.

3akiouenue. PazpaboTana MeTOIMKa BBITTOJTHEHUS U3MEPEHUI MpU
ONPEJICICHUM TEIJION30AMOHHBIX cBOMCTB KM3 npu neuctBumM xonon-
HOW ¥ TOPSYEHN BOJIBI.

PazpaboTana mporpamMma M METOJMKA IKCIUTYyaTallMOHHBIX HCIIbITa-
Huii K13 B moapasaeneHusx no 4Ype3Bbl4aliHbIM CUTyallusiM. AHAJIN3 JaH-
HBIX, MTOJYYEHHBIX NPU MPOBEACHUM IKCIUTyaTallMOHHBIX UcnibiTannii KU3,
B COOTBETCTBUH C MPOrpaMMOM U METOJAMKOMN MOKa3aj, 4YTO KOCTIOM UMEET
3aMe4YaHus 10 yJAO0OCTBY HaJEBaHUS M MCIIOJIb30BaHUs. lcmbITarensmu
OTMEUAJIOCh, YTO 3alllUTHAs TNEpYaTKa MMEET HEHAJACKHOE KPEIUICHHUE K
BHEIIIHEMY KOMOWHE30HY, KOHCTPYKIIMSI KOMOMHE30HA OrpaHUYMBACT BU-
JAMOCTh, HE XBAaTa€T JUHAMUKHA B KPAaMHUX 3HAYCHUSAX PA3MEPHOTrO psja,
Operenn MoJyKoMOMHE30Ha HE 00€CTICYMBAIOT ITOJTHOTO HAKJIOHA | JIP.

ITo BceM 3ameyaHusIM TTOATOTOBJICHBI IPEJIOKEHUS MO JaJbHEHIICH
nopabotke KI3.

[Ipu ucnpITaHUSIX HA TEPMETUYHOCTH, KOM(OPTHOCTH padoThl B K3
IIPY MOHWKECHHOMN U TMOBBIIICHHOW TEMIIEPATYPE BOAbI 3aMEYAHUN HE BO3-
HukI0. KocTiom obecnieunBaeT HEOOXOAMMYIO KOM(OPTHOCTH M TeMIepa-
TYpy B IOJIKOCTIOMHOM ITPOCTPAHCTRBE.

YK 614.8

AHAJIN3 METOJIUKHU OIPEJAEJEHUS KATEIOPUHA
IO MOXKAPHOHN OITACHOCTHU NIOMEUIEHUN,
CBSI3AHHBIX C OBPAILIEHUEM
MOKAPOOITACHBIX ITIBIJIEN

B. B. /lomun, xypcanm 3 kypca; C. I. Kopomkesuu, npenooasamenv kagheopul
1Iullb, mazucmp mexu. Hayk, I'VO «l omenbckutl uHMHICEHepHbll UHCTNUIY L)
MYC Pecnybauxu bBenapyco

Ha Tteppuropun PecnyOmuku benapyck pacrnonoxkeno ©Oosee 1100
POMBIIUICHHBIX TPEANPUITUNA, Ha KOTOPHIX BO3MOXHO 00pa30BaHUE B3PbI-
BoonacHoi cMecu. K TakuM nmpeanpusiTUsIM TakKe OTHOCATCS OOBEKTHI, TIe
oOpariaroTcs noxapoonacHele nmeutl. M obecriedeHne ux moxapHou 0e30-
MACHOCTU Ha CETOJHSAIIHUI JACHB SBIISETCS aKTyaIbHBIM BOIIPOCOM oOecrieue-
HUsI O€30MAacHOCTH JIOIEH U OOBEKTOB B LIENOM. JTO 00yCIaBIMBAETCA IO-
CJICICTBUSAMU MPOUCILIEIINX B3PHIBOB U MOXKAPOB HA TAKUX MPEIPUATHIX.

64



UpesBblyaliHble CUTYALMU: TEOPHUs], IPAKTUKA, NHHOBALIUU

B pesynbpTaTe TEXHOIOTHYECKUX MPOIECCOB MBI MOKET 00pPa30BhI-
BaTbCsl B KAUECTBE ChIPbs (IOJIydeHuE KOMOUKOPMOB), B KAYECTBE TOTOBOM
npoayKiuK (TIOJIydeHUE MYKH Pa3IMYHBIX BHJIOB), B Ka4eCTBE OTXOJIOB
MPOU3BO/ICTBA (MbUIH TP NUIHU(POBKE TOPIOUUX MATEPUATIOB).

[lepBoHayanbHBIM ATaniOM OOECHEUECHHS MMOXKapHOW O0€30MacHOCTH
MOMEIIEHUI C HallMYMeM IM0XapOOMaCHbIX MbUIEH SBIAETCS aHAIU3 IO-
JKAPHOM OIIACHOCTH JaHHBIX noMelleHud. Ha OoCHOBaHUMM pe3yJIbTaTOB
JAHHOTO dTana OCYUIECTBISIETCA pa3paboTKa KOMIUIEKTa MEpPONpUSITHH,
MPEYCMOTPEHHBIX B TEXHUYECKUX HOPMATHUBHBIX MPABOBBIX aKTaX CHUCTE-
MBI MPOTUBOMOXKAPHOTO HOPMHUPOBAHUS U CTaHAapTu3aluu PecrnyOnuku
benapych. Pesynbrarom ananvza moxapHOM OIACHOCTH SIBIISIETCS yCTa-
HOBJICHHE KaT€TOPUU IO B3PHIBOMOKAPHOU U MOKAPHON OMACHOCTH.

Jlnst onpenesieHus KaTeropuy Mo MOKAPHOW OMACHOCTH MOMEIICHUS
HEOOXOJAMMO YUYUTHIBATh BCIO MEPEMEHHYIO MOKApHYIO HArpy3Ky B IMOMe-
IIEHUU U TEXHOJIOTUYECKOM O0OpYy/I0BaHUU. B CBSI3M C 3TUM BO3HUKAIOT
BOIIPOCHI MO €€ YUETY.

OCHOBHOI BOIPOC KaK YYHTHIBaTh IMOXKAPHYIO HArpy3Ky, HaXo.s-
HIYIOCSl B TEXHOJOTUYECKOM 00OpYAOBAHUH, SIBISIETCS OCOOEHHO aKTyallb-
HBIM JIJI1 MEJIKOJMCIIEPCHBIX MaTEpPUaAOB, TAK KaK B OCHOBHOM TE€XHOJIO-
TUYECKUU TPOIECC ¢ 0OpaIlleHUEM TOPIOYUX MbUICH 3aKPbITHIN (ITPOXOIUT
B TEPMETUYHOM TeXHOJornueckom obopyaoanuun) [1], [2]. CienoBaTenb-
HO, Mpolecc ropeHust (Mpu OTCYTCTBUU (PakTa MEpBOHAYAIBLHOTO B3PHIBA)
OyJeT IPOUCXOAUTh B TEXHOJOTMYECKOM O0OpYAOBaHUU 0€3 JOCTATOYHO-
ro KOJIMYECTBA BO3/lyXa JIJIsi CTOPaHUs TOPIOYEro MaTepraia B TEXHOJIOTH-
YecKoM 00opyaoBaHuU. BBUIy TOTO OCTaeTcs HEPEIICHHBIM BOMPOC BO3-
MO>XHOCTH Pa3pylICHUs] TEXHOJOTUYECKOro O0OpYyAOBaHUS, T. €. CMOXET
JIM TeMIIepaTypa rnoxapa B 000py/I0BaHUU JOCTUTHYTh KPUTUUECKOM.

s pemieHust JaHHOTO BOIPOCa HEOOXOAMMO MPOBOJAUTH JIOMOJIHH-
TeJbHBIC HAyYHBIE UCCIEAOBAHUS C Pa3pabOTKON METOAMKH OIPEACIICHHUS
TEMIIEpaTyPHBIX PEKUMOB MOXKapa B TEXHOJIOTUYECKOM 000pYIO0BaHUHU.

Jluteparypa

1. B3peiBoOe3omnacHocTh. O6mme tpedosanus : ['OCT 12.1.018-93. — Been. 01-01-95. —
M. : U3xa-Bo cTranmaptoB, 1995. — 5 c. — (Cucrema ctanmapToB O€30MaCHOCTH TPY/IA).

2. IlpaBuna moxxapHoit OeszomacHoctu bemapycu : IIIIbB Pb 01-2014. — Bsgen.
01.07.2014. — Munck : HUU I1b u UC benapycu, 2014. — 198 c.
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YK 614.842.83.07/08

YIIPABJIEHUE 3AIIIUTOHN OT YPE3BBIYAHHBIX CUTYALIUI
IMPUPOJTHOI'O U TEXHOTEHHOTI'O XAPAKTEPA
BPECTCKOI'O PAMOHA BPECTCKOM OBJIACTH

0. C. Epwos, Hayuno-npakmuueckuu yenmp bpecmcxoco obnacmnoco YMUC,
Pecnybnuxa bBenapyco

B nacrosiniee BpeMs NpakTUYECKU Ha JTHOOOM 00BEKTE MPUCYTCTBYET
puck Bo3HUKHOBeHUsI YC mpUpOIHOTO WM TEXHOTEHHOTO XapaKTepa, CO-
MPOBOXKAAIOIIHIICS BO3MOKHOU THOEIBIO JIFOJIEH M SKOHOMUYECKUM YIIEP-
OoM. B cBs3M ¢ 3TUM BO3HHMKAeT HEOOXOAMMOCTH MAJbHEHIIEro MOMUCKa
HOBBIX 3()(PEKTUBHBIX MPUEMOB U CIIOCOOOB MPEAYNPEKACHUS U JTUKBUAA-
nmuu  YC, yuuTHIBAIOMIMX OCOOCHHOCTH aJMUHHUCTPATUBHO-TEPPHUTO-
puanpHbIX enuHull (pernoHoB) bemapycu. Jlanuwsie daktopsl 00yciaaBIu-
BAIOT aKTYyaJIbHOCTh MTPOBE/ICHHBIX HAYYHBIX UCCIEIOBAHUM.

B paMmkax Hay4HBIX HCCIIEAOBAHUM U3y4YE€HA XapaKTEpUCTHKaA bpecTcko-
ro paiioHa bpectckoit obnactu (penbed, KIumar, paCTUTENLHOCTb, THAPOTpa-
¢bust, myTH COOOIICHUSI U Jp.), CTPYKTypa M TMOPSJIOK OpraHu3alyd padoTh
TeppuroprasibHor 1 MectHoUM nojcucteM ['CUHC. Ha ocHOBE M3y4YeHHBIX Xa-
pakTepucTuk paiiona u oocranoBku ¢ UC 3a nepuoa 2003—2013 rr. pazpado-
TaH nacnopt 6e3onacHocty bpectckoro paiiona bpectckoii oGnacTw.

B xone uccnemoBanuii pousBencH aHanu3 ocHOBHbIX UC, mpowuso-
meamux Ha repputopun bpectckoro paitona bpectckoit odnactu 3a nepu-
on 2003-2013 rr. Ha ocHOBaHWUM MPOBEIECHHOIO aHajiu3a YCTAHOBJIEHO,
yto HauOousee onacHbie YC cBsazansl ¢ YC B asponopty r. bpecr.

AHan3 aBUALMOHHBIX MPOUCIIECTBUM I'PaKJaHCKUX TPAHCIIOPTHBIX
caMoJIeTOB mokasai, 9to 80 % karacTpod MPOUCXOMAT HA dTalax B3jeTa
3ax0Jla Ha MOCAJKY, a UCCIEJOBAaHUS JUHAMUKU Pa3pylICHUS] CaMOJICTOB
IIPU aBapuu CBUJETEIHCTBYIOT O TOM, YTO OCHOBHBIMH (DaKTOpamH, MpH-
BOJISIIUMU K JKEpTBaM IPU aBUALIMOHHBIX MPOUCIIECTBUSIX TPAHCIIOPTHBIX
CaMOJIETOB, SIBJISIFOTCS CUJIbL, IEUCTBYIOIINE MPH yJape, U MoXkKap.

Ncxons U3 onmucaHHOrO BbILIE, JUISl TPOTHO3UPOBAHUS TTOCIEACTBUIM
pPacCMOTPEH BapUAHT, KOTOPBIA MOXKET OBbITh peaiu30BaH MPU BO3ZHUKHO-
BEHUM aBapyuM Ha JIETATEIIbHOM aIapare B a3ponopty r. bpect. IIpu B3me-
T€ camoJieTa MPOMU30IIET OTKa3 B padOTe ABUTATENS B CBSI3U CO CTOJKHO-
BEHUEM CO cTacil BOpoH. lIpu aBapuitHOM mocaake Ha adpoapoM r. bpect
MIPOU30LIO Pa3pylIEHUE JABUTATENS U KpbLia C MOCIEAYIOUIENH pa3repme-
TU3aIMed TOTUTUBHOTO OaKa.

B pe3ynbprare npoBesieHHON pabOThl ONpeAeeHbl TapaMeTPhl OMAaCHBIX
(dhaxTOpOB TOXKapa M B3phIBA TP PA3TEPMETH3ANNN KPHUIHEBBIX OAKOB CaMo-
jera oobeMoM 21,7 M ABUAITMOHHOTO KEPOCHHA, a TaKXKe OMpeAesIeHO HEe0O-
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XOJIMMOE KOJIMYECTBO CHUJI M CPEACTB JIsl HanboJiee onacHoi YC, cBI3aHHOM ¢
aBapuiiHOM rmocaakoi camosera Boeing 757-200 B asponiopty 1. bpecr.

[IpoBeneHHBIN pacueT HEOOXOAUMOTO KOJUYECTBA CHUJI U CPEJCTB
JUIsl TYIICHUS ToXKapa MpoJiuBa, 00pa30BaBIIETOCs B Pe3yjbTaTe pasrep-
METHU3alUM KPbUILEBOTO Oaka camojieta oobeMoMm 21,7 M, TIO3BOJIAII CKOp-
PEKTUpPOBaTh HMHCTPYKIMH MO B3aumoneuctButo bpectckoro POUC co
BCEMU 3JIEMEHTAMH T'OCYJIAPCTBEHHOW CUCTEMbI MPEAYNPEKIACHUS U JIUK-
Buaanuu YC Ha TeppUTOPUATEHOM U MECTHOM YPOBHSIX.

[IpakTHyeckoe 3HAYEHHE MOTYYEHHBIX PE3YJbTATOB 3aKIKOYAETCS B
BO3MO>XHOCTH MX HMCHOJIb30BAHUS JOJDKHOCTHBIMM JIMIIAMU OPTaHOB MECT-
HOTO YTNPAaBIICHUS] U CYObEKTa XO35IMCTBOBAHMS, a TAKXKE MPHU MPOBEICHUU
3aHATHUNA U TPEHUPOBOK JTUYHOTO coctaBa MYC.

JIuteparypa

1. be3onacHoCTh B upe3BBIYAMHBIX cuTyanusax. [lacmopt Ge3omacHOCTH agMUHHCTpa-
TUBHO-TEppUTOpUAITBbHBIX enuHull. O6mue nonoxenus : CTh 1498-2004. — Been.
30.08.04. — Munck : I'occranaapt, 2004. — 29 c.

2. [lopsmok ompeneneHrs HEOOXOIUMOTO KOJIMYECTBA CUJII U CPEICTB Ui obecreye-
HUS (PYHKIIMOHUPOBAHUS MOAPA3/ENICHUI, OCYLIECTBISAIOUINX MPEayNPEexXIeHUE U
TyIIEHHUE MOXKapoB B opranuzanusx. Hopmel noxapuoit 6ezonacHoctu PecryGnuku
Benapycs. HITB 64-2002."— Beea. 01.07.03.

YK 614.841.31

INEPCIIEKTUBbI ABTOMATHU3ALIUN
WH’>KEHEPHBIX PACYHETOB B OBJIACTHU 3AILIUTDI
OT YPE3BBIYAUHBIX CUTYALIUU

0. C. Hsanoes, kano. mexu. nayx; B. K. Emenvanos, T. A. Kopnauesa,
«Hayuno-ucciedosamenvbckuii uncmumym noxcaphoi 6e3onacHocmu
u npoobnem upeszsviuatinvix cumyayutiy MYC Pecnyoruxu berapyco, e. Munck

OCHOBHBIM METOJOM KOJIMYECTBEHHOM OLIEHKH MapaMeTpOB CPEICTB
3aIMThl OT upe3BbIvaiHbIX cutyanuit (UC) siBisieTcst conocrapieHue ¢ak-
TUYECKOTO TEXHUYECKOTO PEIICHUs] C HOpMaTUBHBIM 3HaueHueM. Hepeako
AKCIEPTHAs OLIEHKAa OCHOBBIBAETCS HA MPOBEJICHUN UH)XCHEPHBIX PacueTOB
B 00J1aCTH MIPOTUBOIIOXKAPHOTO HOPMUPOBAHUS U CTAHIAPTU3ALIUH.

N3 o6miero ynciaa MHXEHEPHBIX pacuyeToB B 00macTu 3anuThl oT UC
Ha ceroAHsmHun neHb B Pecniyonnke benapych aBTomMaTu3npoBaHa MEHb-
1iasi 4acTh AJITOPUTMOB. BOJBIIMHCTBO MPOrpPaMMHBIX CpelcTB [1] ckom-
nuiaupoBadbl oa MicrosoftWindows 2000/XP/7/8, He mpemnHazHa4YEHBI
I paboOThl B JAPYTUX OINEPAIMOHHBIX CHUCTeMax (B YaCTHOCTH, Ha MO-
OWIBHBIX YCTPOWCTBAX), U KOPPEKTUPOBKA UX BO3MOKHA TOJBKO CIEIHa-
JUCTaMH B 00s1acT MH()OPMALIMOHHBIX TEXHOJIOTUM, KOTOPbhIC, KaK MpaBHU-
J10, HE BJIAJCIOT PaCUE€THBIMU METOJaMu B o0jiacTu 3amuThl oT UC.
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JIist aBTOMaTH3aMy pacyera napaMeTpoB CPEACTB 3aIUTHI, KaK Mpa-
BUJIO, pa3pabaThiBatoT nporpammublie cpenctsa (IIC) B crnemyromieit nocie-
JIOBATEJIbHOCTHU: aHAM3upyroT TpedoBanus THITA u cocTaBisitoT nepeueHb
UCXOJHBIX JIaHHBIX; pa3padaThIBAIOT AJITOPUTM pacyeTa U BHIOMPAIOT MHCT-
PYMEHT miporpammupoBanust; paspadarsiBatot [1C; rectupytot [1C u koppek-
TUPYIOT €r0 B CIIy4ae BBIABICHUSA HEIO4ETOB. K OCTOMHCTBAM yKa3aHHOU
MOCJICJIOBATEIIbHOCTH ACUCTBUI MOXKHO OTHECTH: OBICTPOTY pazpadotku I1C;
OTHOCHUTEJIBHO HEBBICOKHE TPYA03aTpaThl HA UX Pa3palbOTKy, U, COOTBETCT-
BeHHO, npuemiiemyto ctouMocthb [IC. B To ke BpeMs pa3paboTaHHOE TaKUM
obpazom [1C mmeeT psaa CyIecTBEeHHBIX HEIOCTATKOB: HEBO3MOKHOCTh OTIe-
pPaTUBHOTO BHECEHUSI KOPPEKTHUPOBOK, HEOOXOJUMOCTh Pa3paOOTKH HOBBIX
[1C npu BHecennn m3meHennii THITA Ha MeToapl pacyeToB; OrpaHUYEHUS
paboTOCTIOCOOHOCTH, CBSI3aHHBIE C PA3HOBUIHOCTHIO U BEPCHEN OIEpaIluoH-
HOM CUCTEMBI; BO3MOKHOCTh MCNOJIb30BaHus cTapbix Bepcuii 11C ¢ anropur-
MaMH, YTPaTUBIIUMHU CBOIO aKTyaJlbHOCTB [2].

C uenpro ycTpaHEHHs yKa3aHHBIX HEJNOCTATKOB IIPEANIOIIAraeTCs pas-
paboTtka Ha 0aze web-TexHOIOrMH MH(GOPMALUMOHHO-BBIYUCIUTEIBHOTO
komruiekca (MBK), nns koToporo pa3HOBUIHOCTh BEPCUU ONEPALTUOHHOMN
CHUCTEMBI 3HAYCHUSI HE UMEET, a BBOJI U PEAAKTUPOBAHUE MACCHBOB CITpa-
BOYHBIX JIaHHBIX W aJTOPUTMOB PACYETa OCYIIECTBISETCA CIENUATUCTAMU
B oOnactu 3anuThl 0T YC, MO3BOJIUT aBTOMATU3UPOBATh METO/IBI pacyeTa,
MOBBICUTh JOCTOBEPHOCTH JKCIEPTU3bI MPOEKTHOM JOKYMEHTAIlUU U CO-
KpaTUTh TPyA03aTparbl Ha 3KcrepTrudy. CoriacHo pe3ysibTaTaM HCCIIENOo-
BAHUU, POBeICHHBIX paHee [3], mpumenenue MIBK B opranax m mompas-
nenenusix 1Mo YC W B MNPOEKTHBIX OpraHU3alusX IO3BOJIUT IOBBICUTh
ONEPATUBHOCTH U JOCTOBEPHOCTH MPOBOJAUMBIX HHKEHEPHBIX PACUETOB.

Taxkum o6pa3om, pa3paboTka HHPOPMAIMOHHO-BBEIYUCIUTEIHHOTO
KOMILJIEKCa /i1 aBTOMAaTU3allMK MHKEHEPHBIX PacdyeToB B 00JIACTH 3allu-
TBI OT YPE3BBIYANHBIX CUTYAllUN SBIISIETCS aKTYaJIbHOMU.

Jluteparypa

1. PacueTHpie mporpaMMbl ISl TPOEKTHUPOBIIUKOB / Oduil. callT M-Ba 1o 4pe3BbI-
YayH. CUTyaLUsAM Pecm. benapycs. - Pexxum JOCTyIIa
http://mchs.gov.by/rus/main/business/programs. — Jlata moctymna: 23.10.2015.

2. 3amususk, B. E. Uucnennsie Metonsl. OcHOBBI Hay4HbIX BhruucneHuit / B. E. 3a-
mu3Hsk. — M. : Hayka, 2010. — C. 136.

3. EmenbsnoB, B. K. Pe3ynbrarsl pa3zpaboTku mporpaMMHOTO CPEACTBA IS aBTOMATH-
3allMM pacyeTa NapaMeTpoB MOJIHUE3AIIUTHI 3JaHUN U COOPY>KEHMM M UCCIIeI0Ba-
Hus ero 3¢dexruBHoct / B. K. Emenssnos, A. H. Ckpunko, B. B. 'opbaueBckuii
// Upe3BbIYailH. CUTyaluu: TMpenynpexaeHue u jukBupauusa. — 2013, —
Ne 1 (33). - C. 44-49.
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INEPCIIEKTHUBbI UCIIOJIb3OBAHUA
METOAOB SENTIMENT ANALYSIS _
C HEJbIO MOHUTOPHUHI'A YPE3BbBIYAUHBIX CUTYALIUU

A. M. Henamuwes, HayuonanvHulil yHugepcumem
2pasicOanckou 3awumol Ykpaumsl, 2. Xapbkos

IIpakTnyeckoe 000CHOBaHUEe. AHAIW3 COBEPIICHHBIX B YKpaunHE
IIaroB MO CO3/JaHUI0 CUTYAI[MOHHOTO IEHTPA CTPATETUYECKOTO YPOBHS 1O
BompocaM upe3Bbiuaiiubix curyanuii (YC) mokasbiBaet, 4To chopmMyIupo-
BaHHBIC elle B cepeaune 1990-x IT. 3aga4m 1O CUX MOP OCTAKOTCS MOJHO-
CThIO HE pelieHHbIMU. Kak CBUIETEIHCTBYET MHOTOJIETHUM OIIBIT, O€3 yue-
Ta JAHHBIX MOHUTOPUHTA U Nporuo3upoBaHuss YC HEBO3ZMOXKHO ILIAHUPO-
BaTh Pa3BUTHE TEPPUTOPHUI, IPUHUMAThH PEIICHUS Ha CTPOUTEIHLCTBO MPO-
MBIIJIEHHBIX U COUUANIBHBIX 00BEKTOB. OT 3PHEKTUBHOCTH U KayecTBa
TPOBEICHNSI MOHUTOPHUHTA 1 TTPOTHO3UPOBAHMS 3aBUCHUT Y(H(HEKTUBHOCTH U Ka-
YECTBO MPOTrpamMM, IJIAHOB, MPUHITUS PEIICHUN 10 MPEAyNpPEkKICHUIO U JIUK-
Bujain YC. HeoOxoammMo NmOAYepKHYTh, YTO Ka4€CTBO MOHUTOPUHTA U TPO-
rao3a YC B 3HAUMTENHHOM CTETIeHH BHseT Ha 3()(EeKTUBHOCTD ACATETLHOCTH B
cdepe CHIKEHUSI PUCKOB, UX BO3HUKHOBEHUS M YMEHBIIICHHUS UX MacIlTa0oB.

Ha nam B3risig, cucremMa MOHUTOPHUHTA B HACTOSIIEE BPEMS HE SB-
JISIETCSI COBEPIICHHOI0 U TpeOyeT HEKOTOPBIX JONOJHEHMM. J[Jig ueTkoro
HAOJIOZIEHUSI 32 MOTEHUHAIBHO OMACHBIM OOBEKTOM HEOOXOIUMO HMETh
OUYEHb PA3BUTYIO CUCTEMY TEXHUYECKOr0 KOHTpOosl. OJIHAKO 3TO HE BCEraa
BO3MOXXHO B CBSI3U CO 3HAUUTEIbHBIMU MaTEPUATILHBIMU 3aTPaTaAMH.

Metoapbl. C 10 NOBBIIEHUS TOYHOCTH U JOCTOBEPHOCTH MOHHTO-
pUHTa Ha OCHOBE OOBEAMHEHWS HWHTEIUICKTyaJIbHBIX, WH()OPMAIMOHHBIX
TEXHOJIOTMYECKUX BO3MOXKHOCTEW, MO HaIleMy MHEHHIO, HEOOXOAUMO HC-
MOJIb30BAaHUE OJIHOTO M3 OCHOBHBIX METOJIOB AHAIIM3a, KOTOPBIA IIUPOKO HC-
nose3yercs B Opinion Mining 17151 NpaKTUUECKUX MPUIIOKEHUA — Sentiment
Analysis [1]. DToT MeToa TpenHa3HAYCH AJi BBISBICHUS SMOIMOHAIBHBIX,
OILICHOYHBIX CYXKJICHUW, CyOBEKTUBHOTO OTHOIICHUS] K KAaKOMY-JTMOO OOBEK-
Ty, SIBJICHUIO U T. A. PazButue meronoB Sentiment Analysis nmoiydaercst my-
TEM MHTETPallid B HUX METOJIOB KOMIMApaTOpHOM uaeHTU(dUKauu U (HOHO-
CEMAHTUYECKOU OIICHKH JIAHHBIX, YTO MOYKHO KBATH(PHUIIMPOBATH KaK OJTHO U3
JIOTUYECKUX HalpaBJieHuH, pazpadbaTteiBaeMbix B Data Mining [2], [3].

Pesyabrarbl. OgHONM M3 OCHOBHBIX COJEP)KATENIBHBIX 3adad
Sentiment Analysis sIBIseTCS aBTOMaTHUYECKOE OIICHHMBAHKE J000T0 00b-
ekTa (B JJaHHOM CJy4ae — NOTEHI[MAJIbHO OMACHOI0 00OBbEKTA) B TEKCTOBBIX
cooO1IeHusX. B kauecTBe TEKCTOBBIX COOOIIEHUN MpeiaraeTcsi paccMar-

69



[ToxapHast 6€30MacHOCTb U MPEAYNPEKICHIE YPE3BHIYANHBIX CUTYAIHI

pUBATh OT3bIBBI OOBIYHBIX TPAXKJIAH O MOTECHIIMAIBHO OMACHBIX OOBEKTAX B
Pa3IMYHBIX COIMAIBHBIX CETAX. Y CTAHOBIICHO, YTO JAHHBIM MOAXOM JAcT
BO3MOJKHOCTh TTOBBICUTH ONEPATUBHOCTH OTOBEIICHUS O MOTCHITHATBHOM
OMACHOCTU, KOTOpas MOXKET BO3HUKHYTH (WJIM OMAacHOCTH, KOTOpas YKe
BO3HHKJIA) 332 CUET UCMOJb30BaHUS MPEIJI0KECHHOW UHTEIIEKTYaaIbHON 00-
PabOTKH TEKCTOBBIX COOOIIICHUM.

3akiaouenue. TakuM oOpa3oM, TTOKa3aHa BO3MOYKHOCTh 3a/ICHCTBO-
BaHUs B mpouecc MoHUTOpUHTa YC TEXHOTE€HHOTO W MPUPOJIHOTO Xapak-
Tepa PAMOBBIX TPAXKIAH C UCIOIB30BaHUEM MojieNiel 1 UH(POPMAIIMOHHBIX
TexHosoruii Sentiment Analysis ¢ UHTeTpaIuell B HUX METOJI0B KOMITapa-
TOpHOU HaeHTU(DUKAUKA U (POHOCEMAHTHUECKOM OIEHKH JTaHHBIX.
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JIMKBUJALHNS MOCJIEICTBUI
YPE3BBLIYAMHBIX CUTYALIUI

HU. H. Hwenko, npenooasamens, Yepracckuil uHCmumym noxicapHou
bezonacnocmu umenu I'epoee Yeprnoowviia HYI'3 Vrpaunul

Ha Bcex cTaausx cBOero pa3BUTHUs YEJIOBEK ObUI TECHO CBSI3aH C OK-
pyxaromum MupoM. YesnoBedecTBO Bce 00Jibllie W OOJbIIE ONIyIIaeT Ha
cede 1mpoOJIeMbl, BO3HUKAIOUIUE MPU ITPOKUBAHUU B BBICOKOMHIYCTPHAIb-
HOM oOniectBe. OnacHOE BMEIIATEIbCTBO YEJIOBEKA B IPUPOLY PE3IKO yCH-
JUIJIOCh, PACIIUPHIICA 00BEM 3TOTO BMEIIATEIHCTBA, OHO CTajJ0 MHOr000-
pa3Hee U celyac TPO3UT CTaTh IVIOOATBHOM OIMACHOCTBIO JIsi Yello-
BeuecTBa. [IpakTruecku €XeIHEBHO B Pa3JIMUHBIX YroJKaxX Hallel TuiaHe-
Thl BO3HHMKAIOT TaK Ha3blBaeMble «4upe3Bbluaiinbie cutyauun» (HYC), ato
COOOIIICHHUST B CPEJICTBAX MAcCCOBOM MH(popMammu 0 KaTacTpodax, CTUXHIA-
HBIX O€JICTBUSX, OUEPEIHON aBapuH, BOEHHOTO KOH(JIMKTA WM aKTa Tep-
popuzma. Haubomnpiyto onacHOCTh MPEJCTABISAIOT KPYIHBIE aBapuu, Ka-
TacTpo(bl Ha NPOMBIIIJIEHHBIX OOBEKTaX W Ha TPaHCHOPTE, a TaKXKe
CTHUXUWHBIE U 3KOJIOTMYecKue OeJCTBUs. B pesyrnbTare BhI3bIBaEMbIE UMU
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COLIMAJIbHO-3KOJIOTHYECKHUE TOCIEICTBUSA COMOCTABUMBI C KPYIHOMAC-
MTAa0OHBIMA BOCHHBIMH KOH(IMKTaMH. ABapuu M KaTacTpOo(pbl HE HMEIOT
rpaHull, OHU BEAYT K rHO€U JIFOJIeH U CO3/1at0T B CBOIO OUEpE]lb COIUATIb-
HO TIOJIMTUYECKYIO HANPsHKEHHOCTh (Hampumep, YepHOObUIbCKAsT aBapusl).
Ha Bcex KOHTMHEHTAaX 3€MJIM SKCIUTYaTUPYIOTCS THICSYM ITOTCHIHAJIBHO
OTMACHBIX 0OBEKTOB C TAKMMHU O00BbEMaMU 3allaCOB PaIMOAKTUBHBIX, B3PbIB-
YaThIX U SIAOBUTHIX BEIIECTB, KOTOpbIE B ciiydyae UC MOryT BbI3BATh Omac-
HbIC MOCJICACTBUSI B OKPY’KAIOIIEH Cpelie, CO3/Ial0T YIrpo3y CYIIECTBOBA-
HHUIO Y€JIOBEKA Ha 3eMJIe KaK OMOJIOTMYECKOr0 OpraHu3Ma.

B nacrosmee Bpems HaOmromaeTcs pe3kuid poct konumdectBa YC u
TSOKECTH MX TocieAacTBuil. [ToaToMy Bo3pacTaeT HEOOXOAUMOCTh B TIPOBE-
JEHUHM KOMIUIEKCA CTHacaTeNbHBIX U JIPYTMX HEOTIOKHBIX PadOT. ITO BbI-
3bIBACT MOBBIIICHUE YPOBHS TPEOOBAaHUM K KaUECTBY U BPEMEHHU MPOBE/IE-
HUS KOMITJIEKCA CIAacaTeNIbHBIX U IPYTUX HEOTJIOKHBIX paldoT.

[Ton upe3BbIYaliHON cUTyallMeld TOHUMAETCSI TAKOE COCTOSIHUE O0b-
€KTa, OMPEICIICHHON TEPPUTOPUHN U AKBATOPHH, IIPU KOTOPOM B PE3YJib-
TaT€ BO3HMKHOBEHUS HMCTOYHHMKA YPE3BBIYANHON CUTyallMd HapPYyIIAOTCS
HOPMAJIBHBIE YCJIOBUS XKU3HU U JEATEIBHOCTH JIIOAEH, BOSHUKAET yrpo3a
WX JKU3HU WJIU 3JI0POBBIO, HAHOCUTCS yIIepO UMYIIECTBY HACEJICHUS, KO-
HOMHKE U OKPYXKAIOLIEH Cpeae.

JIukBuAanus 4pe3BbIYAHON CUTYyallMW OCYIIECTBISACTCA CUJIAMHU U
CpPEACTBAMH MPEANPUITUN, YUPEKICHUN M OPraHU3alHNN HE3aBUCHMO OT
UX OPTraHU3aIlMOHHO-TIPABOBOM (POPMBI, OPraHOB MECTHOT'O cCaMOyTpaBJe-
HUSI, OPTaHOB MCITOJTHUTEIBHON BJIACTH CYOBEKTOB, Ha TEPPUTOPUH KOTO-
PBIX CIOXKHWJIACh YPE3BbIYAlHAS CUTYyalusl, IOJ PYKOBOJCTBOM COOTBETCT-
BYIOIIUX KOMUCCHUU MO YPE3BBIYANHBIM CUTYaIUSIM.

JIukBUIanMs 4Ype3BbIYAMHON CUTYAllMd CUMTAECTCSA 3aBEPIICHHOU M0-
CJIe OKOHYAaHUS MPOBEACHUS CHAcaTEIbHbIX U JPYTUX HEOTJIOXKHBIX PadOT
(cM. TabmuIy).

JInkeuganug YC

ABapuiiHO-ciacaTe/ibHbIe padoThI Jlpyrue HeoT/JI0KHbIe Pa0OTHI

1. Pa3Beaka mapmipytoB naBumkeHusi Gopmu- | 1. [Ipoknaaka KOJOHHBIX NyTed U
poBaHMil 1 Oymymux paboT YCTPOMCTBO TPoe3A0B (IIPOXOA0B) B
3aBaJiax M HA 3aPaKEHHBIX YUaCTKaX
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OxoHnuanue mabauywl

JIlnkpuganusa YC

ABapuiiHo-cniacaTe/ibHbIe padoThl Jpyrue HeoTJI0kHbIe pa00ThI

2. TyuieHue TOXXKapoB Ha MyTSAX JBIWKeHUs | 2. Jlokanuzanus aBapuili Ha KOMMY-
dbopMupoBaHuii 1 ydactkax padbot HaJIbHO-Y)HEPreTUYECKUX M TEXHOJIO-
TUYECKUX CETAX

3. [louck mopa)keHHBIX W W3BJIeUeHUE UX U3 | 3. YKperieHHe wid oOpyllIeHHe yT-
3aBaJIOB, TOBPEXKICHHBIX M TOPAIIMX 37a- | POXKAIOMIUX OOBAJIOM KOHCTPYKIIMA
HUH, 3ara30BaHHbBIX, 3a/ILIMJIICHHBIX U 3aTOM- | 3IaHUI (COOPY)KEHUIT) Ha MyTAX JBH-
JICHHBIX TIOMEILEHUHN KEHUS K y4acTKaM MPOBEICHHUS paboT

4. Okazanue mepBOM J0BpaueOHON MOMOIIU -
NOpPaXEHHBIM M JBaKyalus uX B JieueOHbIC
YUpEeKACHUS

5. Canurapnasi oOpaboTka mrozei, obe33apa- —
YKUBAHUE WX OJICKIBI, TEPPUTOPHH, COOPYKE-
HUU, TEXHUKH, BOJIBI ¥ ITPOJOBOJILCTBHS

Pa3Benka B kpaTdaiiime CpoKy JOJKHA YCTAHOBUTD XapaKTep U rpaHu-
bl pa3pylLICHU U TI0’KApOB, CTENEHb PAJMOAKTUBHOIO U APYroro BUAA 3apa-
’KEHHUs B Pa3IMYHbIX paliOHaX odara, HaJu4due MOpPakKeHHBIX JIIOJAEH U UX CO-
CTOSIHHE, BO3MOKHBIC ITyTH BBEJICHHUS CIlacaTeNIbHBIX (POPMHUpOBAHUI U
IBaKyaryy MocTpaiaBmuX. [1o maHHBIM pa3BeAKH ONPEACIIIOT 00BEMBI pa-
00T, YTOUHSIOT CIIOCOOBI BEJICHUS CrlacaTeNIbHBIX U aBapUMHBIX paboT, pa3pa-
0aTHIBAIOT IJIAH JIMKBUJIAIIMH TTOCIIEICTBUI YPE3BBIUAHHOTO ITPOUCIIIECTBHUSI.

Ocoboe MecTO B OpraHM3alliM U BEJCHHM CITacaTeIbHBIX padoT 3a-
HUMAET MOUCK U OCBOOOXJEHUE W3-TI0JI 3aBajioB MocTpaaaBuiux. Mx mo-
WMCK HAYMHAETCS C YIEIEBIIMX MOJABAJIBbHBIX MOMEIICHUH, JOPOKHBIX CO-
OPYXEHUM, YIUYHBIX MOJ3EMHBIX MEPEXOJ0B, Y HAPYKHBIX OKOHHBIX U
JIECTHUYHBIX TPHUAMKOB, OKOJOCTEHHOTO MPOCTPAHCTB HUKHUX OSTa)keu
3MaHUM; JanbIle 00CIeAyeTCsl BeCh, 0€3 UCKIIFOUCHHS, YIaCTOK criacaTelb-
HBIX padoT. Jltoau MOTYT HaXOJIUTHCSl TAKXKE B MOJIOCTSAX 3aBajia, KOTOPbIE
00pa3yroTcsl B pe3yJbTaTe HEMOJIHOTO OOPYIICHHUS KPYITHBIX JJIEMEHTOB U
KOHCTPYKIMU 3/1aHuM. Takue moJIOCTH Yallle BCEro MOryT BO3ZHUKATh MEXK-
1y COXpPaHEHHBIMU CTEHKAMU 3/IaHUHN 1 HETUIOTHO JICKaUYMMM OaJIKaMH WJIU
IJIUTaMU MEPEKPHITHUH, TTOJ] JICCTHUYHBIMUA MapIIaMH.

Cnacenme mroJicH, MOIABIIMX B 3aBajbl, HAUMHAIOT C THIATSIHLHOI'O
OCMOTpa 3aBajia, TPy ATOM YCTPAHSAIOT YCJIOBHS, CIIOCOOCTBYIOIIHE OOpPY-
HICHUIO OTJEIbHBIX KOHCTPYKIMU. Jlajmee MbITaroTCs YCTAaHOBUTH CBSI3b C
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NOCTpaJaBIIUMU, TOMABIIUMH B 3aBaJibl (TOJIOCOM WJIM NIEPECTYKUBAHUEM ).
B 3aBanax mpopenbIBalOT MPOXOJl COOKY WJIM CBEPXY C OJHOBPEMEHHBIM
KPEIUIEHHEM HEYCTOMYMBBIX KOHCTPYKLIHMM U 3JIEMEHTOB. [loaxomp! K Jiro-
JI5IM, KOTOpBIE HAXOMAATCS B 3aBalie, CIEIyeT BECTH BO3MOXKHO ObICTpee,
u30eras TPyJOEMKUX pabOT M MCHOJB3Ys MOJIOCTH B 3aBaliaX, COXpPaHUB-
IIMeCs MOMEIIEHUs, KOPUIOPHI U TPoxobl. Beerna cienyer moMHUTE, YTO
UCITIOJIb30BaHUE ISl pa300PKU 3aBaJIOB TXKENOM TEXHUKHU PE3KO YCKOpSET
MPOILIECC, HO MOXKET HAHECTH HEMOMPABUMBIN Bpe]l MOTEPIEBIINM.

3HauMuTeNbHAS YacTh padOT B oyare MOpa)X€HUs MPUXOJIUTCA HA JIO-
KaJIM3aIUI0 U JINKBUJIAIIUAIO TTOXAPOB. DTH PaObOTHI BHIMIOIHSIIOT (GopMUpo-
BaHUS TMOXKAPOTYIICHUS JOOPOBOJBHBIX TOXAPHBIX IMOJpa3/IeICHUH,
IITaTHBIE MOKAPHBIE YaCTH MPOMBIIIJIEHHBIX O0BEKTOB, MOXKAPHBIE YACTH
TEPPUTOPUATLHOTO TOJIYMHEHUS BO B3aUMOJCHCTBUU CO CracaTeIbHBIMU
(bopMHUPOBAHHSIMH.

OueHb BaXKHO, KaK MOXKHO OBICTpee OIIEHUTh OOCTAHOBKY, Mpeayra-
JIaTh Pa3BUTHUE MOXKAPOB U HA ATOM OCHOBE MPUHATH MPABUIHLHOE PEIICHHE
M0 MX JIOKaNu3aluuu v TymeHud. [Ipu gokanu3anuu Ha MyTH pacmpocTpa-
HEHHUS OTHSI (C YYETOM HAaIMpaBJIC€HUS BETPa) YCTPAUBAIOT OTCEUHBIEC MOJIO-
Chl: Ha HaIPaBJICHUU PACIPOCTPAHEHHUs IMOXkapa pa3OouparoT Win oOpyIIu-
BaIOT CrOpaeMble KOHCTPYKIMHU 3AaHUH, TOJIHOCTHIO YJIAJSIOT U3 OTCEYHOU
II0JIOCHI JIETKOBOCIJIAMEHSIOIIUECS MaTepUaibl U CYXYI pPaCTUTEIbHOCTB:
JUISl CO3JITaHUsI OTCEUHOM MoJockl mupuHou 10 50—-100 M HeoOxoauma J10-
pokHas TeXHUKA (OYyJIbJI03EPhI, TPEHIEPHI U T. 1I.).

[ToxapHble Moapa3aeieHus B MEPBYIO OUepedb TYIIAT U JIOKATU3YIOT
NOXKAapbl TaM, € HaxoaATcs Jroau. OJHOBPEMEHHO C TYIIEHUEM OKapOB
ABAKYUPYIOT JtoJieh. [Ipu OThICKaHUM W 3BaKyalldd U3 TOPSIIETO 3/IaHUS
J0JIeH MOYKHO TOJIh30BaThCSl HEKOTOPHIMU MPABUIIAMH

1. [Toxap B 37aHUU PACIPOCTPAHSIETCS MPEUMYIIECTBEHHO MO JU (-
TOBBIM IIIAXTaM, JJECTHUYHBIM KJIETKaM, B BEHTHJISIITUOHHBIX KOPOOax.

2. llenbie OKOHHBIE MPOEMBI B TOPAIIEM JIOME CBHUIETEIbCTBYIOT O
TOM, YTO B 3TOM IMOMEIIECHUHN HET JII0JIE WM OHM HE B COCTOSIHUU J00-
paThCs 10 OKOH.

3. CuiibHOE IaMs B OKOHHBIX MIPOEMaX CBUJIETEIBCTBYET O MOJTHOTE
Pa3BUTHS MTOKapa MPU OOJIBIIOM KOJTMYECTBE TOPIOYUX MaTEPHUAJIOB.

4. CunbHOE 3aJpIMIICHHE 0€3 TUIaMEHM — MPU3HAK OBICTPOTO Pacrpo-
CTPaHEHUS! OTHSI CKPBITHIMU MYTSMU U 110 KOHCTPYKIUSIM; €CJIA TIPU 3TOM JIbIM
T'YCTOM U TEMHBI, TO 3TO O3HAYAET rOPEHHUE NPU HEJIOCTATKE KUCIOPOA.

Ilepen yenosexoMm u obmectBoM B XXI B. Bce Oosee 4€TKO BBIPUCO-
BBIBACTCS HOBAs IeJIb — IJI00aabHass 0€30MacHOCTh. JIOCTHKEHHE ATOH Iie-
au TpeOyeT W3MEHEHHsS MUPOBO33PEHHUS YEJOBEKA, CUCTEMBI IIEHHOCTEM,
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UHIUBUIyalbHOM M OOLIECTBEHHOW KyJbTypbl. HeoOXoauMbl HOBbIE TO-
CTYyJIAThl B COXPAHEHUM ITUBUIIU3AIIUHA, OOCCIICUCHHS €€ YCTOMUYMBOTO Pa3-
BUTHS, MPUHIIUIIAAIIBHO HOBBIE MOJXOJbl B JIOCTHXKEHUU KOMILJIEKCHOMN
oe3onacHocTH. [Ipyu 3TOM BechMa Ba)KHBIM SIBJISIETCS TO, YTO B o0ecreye-
HUU 0€30MacHOCTH HE JOHKHO OBITh JOMUHUPYIOIIMX MPOOJIeM, TaK Kak
UX TOCIEI0BATEIbHOE PEIICHUE HE MOXKET MPUBECTH K ycmnexy. Pemiatsb
po0seMbl 0€30MaCHOCTH MOYKHO TOJBKO KOMILIEKCHO.

OT KauecTBa MPOBEJAECHUSI ABAPUNHO-CIIACATEIbHBIX U APYTUX BHUJIOB
pabot B 30He UC 3aBUCHUT XKHU3Hb U 3JI0POBbE JIFOJICH, TEM UJIU UHBIM 00pa-
30M BOBJICYEHHBIX B YCIIOBHSI UPE3BBIYAMHBIX 00CTOATENBCTB. C LEIBIO
oOecIeueHus ONEePaTUBHBIX, CIAKEHHBIX NEUCTBUM BCEX CIYKO, 3aHSATHIX
mukBuAanuen nocnenctsuii YC, a Taxke obecreyeHus npodeccuoHamb-
HOM M COLIMAJIbHOM 3alUIIIEHHOCTH cracaTesied BRICIIUMH TOCYAapCTBEH-
HBIMHU OpraHaMu Y KpauHbl IPUHSAT PsJl HOPMATUBHBIX aKTOB, PEriIaMEeHTH-
pPYIOIIMX TMOPSAOK MPOBEACHUS pabOT M 0003HAYAIOUIUX CTATYC COTPYI-
HUKOB CIIACATEIbHBIX NOAPA3ACICHUN.

Jlist mocTrmkeHust Hanbombiel 3¢phekTHBHOCTH padoT Ha Mecte Yl
TpeOyeTcsi KOMIUIEKC Mep, BKIIIOUAIOIIUN 3aKOHOJATENIbHYIO0 0a3y, (OHIbI
IKOHOMHUYECKON MOAJEPHKKH, CHELHATbHOE TEXHUYECKOEe oOOecredyeHue,
oOecrieueHue cpeacTBaMu CBsi3M. He MeHee BakeH M OpraHU3aIllMOHHBIN
aCIeKT, MO3BOJISIIONIMN KOOPAMHUPOBATH ACHCTBUS CHEIUAIbHBIX craca-
TEJIBHBIX CIYKO pa3HbIX YPOBHEH B UPE3BbIYANHBIX YCIOBUSX.
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V]IK 502

OIPEJEJEHUE MUHUMAJILHOM TOJIAHBI
U30JISILIMH ITPOBOJIOB
B MOYKAPOOITACHBIX YCJIOBUSIX DKCILTYATAIINHA

A. II. Kapub6san, I'ocyoapcmeennas axademus kpusucrnozo ynpasierus MTYu4dC
Pecnyonuxu Apmenus, . Epesan

C. I'. Hepcecan, Hayuonanvhwiil nonumexuuyeckuu yHueepcumem Apmenuu, 2. Epesan

A. K. Cumonsan, I'ocyoapcmeennas akademus Kpusucroeo ynpaeienus MTYu4C
Pecnyonuxu Apmenus, 2. Epesan

AHaIM3 MOXKapoB, MPOUCIICAIINX B 3aHHUIX, COOPYKEHUAX, KOHCT-
PYKIHSX, IIeXaX, Ha y9acTKaX M OTACIBHBIX IUIOMAIAX, B TEXHOJIOTHYE-
CKHX, MHOKCHEPHBIX MPUOOpax M yCTPOHCTBAX, MOKA3BIBAET, YTO OHH B OC-
HOBHOM TPOUCXOJAT B PE3yJIbTaTe KOPOTKOTO 3aMBIKaHHUS IPOBOJIOB,
KOT/Ia HapyIIaloTCs MpaBuja MoKapHOW 0e30MacHOCTH (MpaBwWiia YCTPOM-
CTBa 3JIEKTPOYCTAHOBOK).

OdyeHb YacTO MPUUYMHON TTOKapa MOYKET CTAaTh HEMPABUIIBHBIA BHIOOD
TOJIIIMHBI W30JSIITAOHHHOTO CJIOS TIPOBOJIOB. Takoil BBIOOp MPHUBOAMUT K
Pa3pyIICHUIO U30JSIMOHHOTO CJIOSI M CIIOCOOCTBYET KOPOTKOMY 3aMbIKa-
HUIO MEXIIy MPOBOJAMH, YTO, KaK MPABHIIO, COMPOBOXKIAETCS BO3SHUKHO-
BeHHEM Tokapa. UToObl M30€KaTh KOPOTKHX 3aMBbIKAHUM W HECYACTHBIX
CJIy4aeB BO BpEeMs IKCILTyaTalluu dJIEKTPUUECKUX MPUOOPOB, HEOOXOIMMO
HE TOJILKO IPOSBIATH OJUTEIHLHOCTD, CTPOr0 COOII0AaTh TPEOOBAHUS TIpa-
BUJI MOXKapHOW O€30MacHOCTH, HO M O0eCreynBaTh MPaBUIIBHBIN BBIOOD
TOJIIIMHBI U30JIAIIHOHHOTO CJI0S MPOBOJIOB.

B cratee mnpencraBieHa METOIWKA OMNPEASICHUS MHHHUMAIbHOM
TOJIIIMHBI U30JISAIAN MTPOBOJIOB B MOYKAPOOITACHBIX YCIOBUSX JKCILTyaTa-
M. B 9acTHOCTH, MpWBEIeHAa METOAMKA OMpPENCIICHUS MHHHMAaTbHOU
TOJIIUHBI JUTS U30JISAIIMU THIa H, B 3aBUCUMOCTH OT ceueHUs TPOBOIHUKA.

N3BecTHO, 4TO 171 OOecredeHus MmoKapHoi 0e30macHOCTH HEo0Xo-
TUMO COOJTI0/IaTh MPOTUBOIIOKAPHBIE HOPMBI CTPOUTEIIHBHOTO, TEXHOJIOTH-
YECKOTO MPOCKTUPOBAHHUS, MPEIBABIIEMBbIC K AICKTPUICCKUM YCTPOUCT-
BaM U 00opyaoBaHui0. OJIHAKO HEMAJIOBAKHOE 3HAYECHUE UMEET MPaABUIIb-
HBI BBIOOP H3OJUPYIOIIETO MaTepuanga, C YYEeTOM €ro JIOMyCTHMOM
TEMITepaTyphl IIABJICHUS, TaK KaK IPH HENPaBUIHLHOM BBIOOpPE H30JIH-
PYIOIIEro Marepuaja, €ro TOJIIUHBI, MOJ] BO3JCHCTBHEM HapacTaroIIeh
TEMITepaTypbl B YCIOBUSX IOKapa BO3MOXKEH IMPEKIACBPEMEHHBIN BBIXOJ
CHUCTEM CHUTHAJIM3aIlMU U OMOBEIICHUS. Y CTAaHOBJIEHO, YTO B 3/IaHHIX IIO-
BBIIIICHHOW 3TAXKHOCTH, YK€ Ha TSATOM MUHYTE OT Hadaja IMo)kKapa Temrie-
paTypa B JIECCTHUYHOW KJIETKE, TPUMBIKAIOIICH K MECTY IOXkKapa, JTOCTUTACT
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120-150 °C, 4TO 3HAYUTENBLHO NPEBBIMIAECT TOMYCTUMYIO TEMIIEPaTypy
IJIABJIEHUSI HEKOTOPBIX M30JUPYIOIIUX MATEPUAIIOB MPOBOJOB, a MPHU IO-
Tepe M3OJUPYIONIEH CIOCOOHOCTU BO3MOXEH MPEKIECBPEMEHHBIH BBIXOJ
U3 CTPOSI CHCTEM OMOBEIICHUS U CUTHAJIN3ALU Y.

Takum 00pa3om, JaHHasE paboTa MO3BOJIIET C YYETOM CKJIAJIbIBaIO-
Ieics BO3MOYKHOM TETIOBOM 00CTaHOBKH IMPOBECTH BHIOOP M30IUPYIOIIE-
ro MpPOBOJI MAaT€pWJia U €ro TOJIIMHY, YTO YMEHBIIUT HE TOJBKO BEPOSIT-
HOCTh BO3HHMKHOBEHMS TOKapa H3-3a KOPOKOTO 3aMbIKaHUS, HO U
MPEXKICBPEMEHHOTO BBIXOJIa M3 CTPOSI aBTOMATHYECKUX CHCTEM OOHapy-
YKEHUS U OTIOBELICHUS O TTOXKapax.

VK 623.485.2

COBEPHIEHCTBOBAHHUE METOJIOB OIIPEJEJEHUSI
OITACHBIX 30H JJI51 3IAHUH U JIFOAEN
TP YPE3BBIYAMHBIX CUTYAIIUSIX HA OBBEKTAX
XPAHEHUS APTIJIEPUMCKUX BOETPUIIACOB

B. A. Kauko; B. A. Tymap, xano. mexu. nayx; /l. H. 3abaoyxuit,
Hayuno-uccneoosamenvckuii uncmumym Boopyawcennvix Cun
Pecnybauxu Benapyco, 2. Munck

B cootBerctBuu ¢ 3akoHom PecnyOnuku benapyck ot 10 siHBaps
2000 1. Ne 363-3 «O mpoMBITIIICHHON 0€30MacHOCTH OIMACHBIX MPOU3BO/I-
CTBEHHBIX OOBEKTOBY» 0a3bl apTUILIEPUHUCKUX OOEMPHUIIACOB OTHOCATCS K
00BEKTaM, KOTOphIE MOAJIEkKAT 00s13aTeIbHOMY JAeKIapupoBanuio. OaqHuM
U3 HamOoJiee BaXKHbIX TpeOOBaHMM Aekjapanuu O€30MACHOCTH SIBIISETCS
IPOTHO3UPOBaHKUE OOCTAHOBKM INpHU upe3BbluaiiHbix curyauusx (UC), ko-
TOPOE 3aKJIIOYAETCS B OINPEACIICHUH Pa3MEPOB 30H IOJIHOTO, CHUJIBHOIO,
CpeIHEro U ciadoro pa3pyueHus 3AaHUN U COOPYKEHUM, a TaKKE OI[CHKE
CaHUTApPHBIX U O€3BO3BpATHBIX MOTEPh MEpCOHANa M HaceneHus. JlaHHas
npoueaypa TpedyeT MmpoBeneHus pacyeToB. i 3TOTO KCHONB3YIOT Je-
TEPMUHUPOBAHHBIE W BEPOATHOCTHBIE METOJbl MpOrHo3upoBaHus [l1].
JlaHHbIE METO/IbI MO3BOJISIIOT MMPOBECTU PACUET TOJIBKO MAaKCUMAaIbHBIX 30H
pa3pyuieHus 31aHui (COOpYKEHUM), nmopaxeHus jatojie. To ecTb yUUuThI-
BAIOTCSl HAMXY/IINE YCIOBUS, KOTJa MPOU30MIET OJJHOBPEMEHHAsI J€TOHA-
1Ms B3pbIBUaThIX BemlecTB (BB), xpansmuxcst Ha 00beKkTe. ITO XapakTep-
HO JJIsl KOHJIEHCUPOBaHHBIX BB 1 B3pbIBUaThIX MaTepuanoB 0e3 000I0UYKH.

OpnHako, Kak ITOKa3bIBACT CTATUCTHKA U SKCIEPUMEHTAIbHBIE UCCIIE-
TOBaHM [2], OTHOBpEMEHHAs M TTOIHAS JIETOHAIMS OOCIPUITACOB B MECTaX
XpaHEeHHs] TIPOMCXOAUT KpaitHe penko. B ocHOBHOM HaOmromaercst cepus
B3pbIBOB BO BpeMs pa3Butusa YC u pazier 6oenpunacoB Ha pacCTOSIHUE J0
JECATKOB KiioMeTpoB [3]. Beuay otnuyaroeiica ¢pusuku pazsutus YC B
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MeCTax XpaHeHHUsi 0OCHMPHUNACOB MPHU MPOTHOZUPOBAHUU OOCTAHOBKU JIaH-
HbIE€ METOJ/Ibl TPEOYIOT HEKOTOPOW 10pabOTKU. A MMEHHO OHU HE YUYHUTHI-
BaIOT KOHCTPYKTHUBHBIE OCOOCHHOCTH MECT XpaHEHHUS M XapakTep ACHcCT-
BUSI PA3JIMYHBIX TUTIOB OOCIPUIIACOB.

B cBsI3M ¢ U310KEHHBIM NPEJIaraeTcs:

— Opyd TPOTHO3UPOBAHUU PACTIPOCTPAHEHUS YJIAPHOW BOJIHBI YUYUThI-
BaTh CTENEHb MOJYYECHHBIX pa3pylIeHU XpaHWIUILA OOETpUIIacoB, Ha KOTO-
pom pazsuBaercs UC;

— YUUTBIBATh XapakTep ACUCTBUS PA3IUYHBIX TUIIOB OOCTIPUIIACOB MPHU
pazButuu YC;

— MpU pacyeTe U30bITOYHOTO JaBjieHus Ha (JPOHTE yIapHOM BOJIHBI HC-
NOJIb30BaTh HE 001TyI0 Maccy BB, Haxozsmumxcs Ha 00beKTe XpaHeHus: Ooe-
NPUIIAcOB, & MAaTEMaTUYECKOe Oxkuanue Mmaccel BB Ooenpunacos, KoTopble
caetonupyroT npu YC;

—IIPH OLICHKE CAHWTAapHBIX U OE3BO3BPATHBIX YEJIOBEYECKHUX MOTEPh
YUHUTBHIBATh TAKXKE BO3JICUCTBUE TEILUIOBOTO M3JTy4YE€HHUSI, BRI3BAHHOI'O TOPEHU-
em mrrabens, MX Goenpuriacos.

J1J1g 5TOro He0OXOAMMO pa3padboOTaTh:

— JIJIS1 K&KIOTO MECTa XpaHEHHUsI B 3aBUCHMOCTH OT TUIa OOETIPUIIACOB
oTnenbHbIe cueHapuu pazsutus UC;

— METO/IMKH U aJITOPUTMbI pacyeTa U MOCTPOCHHUS 30H MOJIHOTO, CHIIb-
HOTO, CPEHET0 M CJIa00ro pa3pylieHUsl 3IaHUN, COOPYKEHHUM ISl pa3ind-
HbIX cueHapueB YC ¢ y4eToM OCHOBHBIX MOpaXkarolux (akTopos (yaapHOi
BOJIHBI, pa3sieTa 00eNpUIIacOB U MX OCKOJIKOB, TEIUIOBOTO U3ITyUEHHs);

— IMHUTAllMOHHYIO MOJIENIb PAcUeTa 30H pa3pylleHHs 3JaHU U Mopa-
YKEHUS JIFOJIEH.

3T0 MO3BOJUT 0OJIee PAlMOHAILHO TUIAHUPOBAThH pa3MeIieHre HHPpa-
CTPYKTYpPbI aIMUHUCTPATUBHON U TEXHUYECKOM TEPPUTOPHI, KUIBIX TOPOJI-
KOB apceHaJIoB, 0a3 XpaHEHUs OOCMPUIIACOB W OJIM3JICKAIIMX HACEICHHBIX
MYHKTOB 0€3 OOJIBIITNX JOMOJIHUTEIBHBIX (DMHAHCOBBIX 3aTpar.

JIutepatypa

1. O6ocHOBaHME O€30MACHBIX PACCTOSHUM Ui 248 1EHTpaIbHON J1TabopaTopuu KOH-
Tpoisi U OOBEKTOB BHEIIHEW HH(pacTpyKTyphl H.I. JlauHoe : oTder (3aKiiou.)
/TY «HUU BC Pb» ; pyk. H. 1. JIuceitunkoB. — Munck, 2015. — 64 c.

2. Jluceitunkos, H. 1. Pe3ynbraThl HATYPHOTO SKCIIEPUMEHTA 110 UCCIICAOBAHUIO JUHAMUKA
pasBuThsi B3phIBOB B InTabene OoerpumnacoB / H. W. Jluceituukos, A. II. bycna,
B. A. Tymap // Bectn. BA Pecn. benapycs. —2008.— Ne 1(18). — C. 89-83.

3. B3pbIBbI U nOKapel Ha ckiagax OoenpumnacoB B Poccun B 2002-2012 rr. // Karabox
2016. — Pexum poctyma: http://www.karobox.ru/vzrivi-i-pojari-na-skladah-
boepripasov-v-rossii-v-2002-2012-gg. — Jlata noctyna: 14.01.2016.
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CUCTEMA ABTOMATHYECKOI'O PETI'YJIMPOBAHUA
JTABJIEHUSA B 3BAMKHYTOM OB BEME

B. B. Kuxunes, xano. mexu. nayx; E. KO. Aounuoe, ['YO «l omenvckuil
uncenepuvil uncmumymy» MYC Pecnyonruxu benapyco

PerynupoBanue Qu3nyueckoil BEIMYMHBI IO TPHUHIUIY OOpaTHOM
CBS3U SIBIIsIETCS BechbMa A((PEKTUBHBIM MOIXOJOM K JOCTHKCHHIO TaKHX
BOXHEUIIIMX NTapaMeTPOB CUCTEMBI, Kak [1]-[3]:

— TOYHOCTH B CTAaTUYECKOM PEKUME;

— BBICOKHE TUHAMHYECKUE XapaKTEPUCTUKH (T. €. TOYHOCTh B JWHA-
MUYECKOM PEKUME);

— HEYYBCTBUTEIHLHOCTh K BO3MYIIAIOIINM (haKTOPaM.

[Ipu paccmoTpennu rpaguiecKoro u300pakeHus CUCTEMBI C 00parT-
HOM CBSI3bI0 MOYKHO 3aMETHUTh, YTO €€ KOMIIOHEHTHhI 00pa3yloT XapakTep-
HYIO KOJIBIIEBYIO CTPYKTYPY — KOHTYpP PEryJIMpOBaHUs; KaK CIEJICTBUE, Ta-
Kasi CUCTeMa Ha3bIBACTCS «3aMKHYTOMNY.

3aMKHYTBIMH SIBJISIFOTCSI BEChbMa MHOTHE CHCTEMBI B TIPHPOJC W B
TexHuke. bojiee TOro, MOKHO ¢ MOJIHBIM OCHOBAaHMEM YTBEPK/aTh, UTO pPe-
TYJUPOBAaHUE TI0 TPHUHIIUIY OOpaTHOM CBS3M OTHOCHUTCSA K OCHOBHBIM
MPUHITUTIAM MUAPO3IAHU.

PaccMoTpuM 3aMKHYTYIO CHCTEMY, Ha3HAUYE€HHUEM KOTOPOU SIBIIAETCS
NoJJIepKaHue 3aJJaHHOTO JAaBJICHUS BO3yXa B 3aMKHYTOM OObEME CIICIH-
albHON KOH(UTYpaIMU — TIBIMOBOM Kamepe (puc. 1).

lNpeobpaso- on.
—»@—» Peaynamop —» eamenb ¥ dsuza- —» Hacoc
yacmomebl mernb

Hamyuk | LHbimo-
dasneHuss | Kamepa

3adaHue
0dasrieHus

Puc. 1. Cucrema aBTOMaTHUECKOTO PETYIMPOBAHUS JABICHHUS
B JbIMOKaMepe

(DOPMaJII/I3y€M 3a/1a4y. Ham H€O6XOI[I/IMO 00€eCIIeYUTh CO3JaHUC B
TCUCHHUC OIIPCACIICHHOIO BpCMCHU U IMOAACPKAHUC C YCTaHOBHCHHOﬁ TOY-
HOCTBIO 3aJaHHOI'O 3HAYCHUA AABJICHUA B I[BIMOBOﬁ KaMepe, KOTopasi 00-
JagacTt OIIPCACIICHHBIMHA COOCTBECHHBIMU XApaKTCPUCTUKAMM: O6’beMOM,
CTCIICHBIO HCITCPMCTUYIHOCTH M HCKOTOPBIMU JPYIMMMH. B TCPMHUHAX TCO-
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pUM aBTOMATHUYECKOTO YIPABJICHUS JbIMOBas KaMepa B JAHHOM Cllydae
MPEJCTABIISIET COO0M «OOBEKT yIpaBIeHUs» [2].

JlaBlieHHE B KaMepe CO3/1aeTCsi HACOCOM, MPOU3BOJIUTEIBHOCTh KO-
TOPOr0 U3MEHSIETCSA NPU U3MEHEHUHU YaCTOThI BPAILCHHS BaJla TPUBOISAILIEC-
ro 3JIeKTpoABUraTens. B cBOw odepenb, yIpaBieHUE JIEKTPOIBUTATEIIEM
IPOU3BOAUTCS OT MPEOOPa30BATENS HACTOTHI.

B coBOKyIHOCTH Hacoc, 3JIEKTPOJIBUraTelb U Mpeodpa3oBaTeb yac-
TOTBI BBICTYNAIOT 3/I€Ch B POJIN «UCIIOJHUTEIBHOTO YCTPOUCTBAY.

PeanpHO cymiecTByroliee B IbIMOBOM KaMmMepe JIaBICHHUE U3MEPSETCA
u mipeoOpasyercs B (OpMy dJIEKTPUUECKOTO CUTHAJIA TaTYUKOM JIaBJICHHUSI
(kpaTKo — «HaTauK» [2]).

Curnain ¢ BbIXOJla JaTYMKA MTOCTYINAET HA Y3€J BBIUUTAHUS, T1I€ TIPO-
UCXOJIUT €ro (CUrHaja AaT4uKa) BBIUMUTAHUE U3 CUTHAJA 3aJJaHus TaBJICHUS
U B pe3ysbTaTe oOpa3yercsi curHan omuoku. O4eBUIHO, NMPU PaBEHCTBE
3HAQYCHUN peaJIbHO CYIIECTBYIOUIETO JABJICHUS B KaMepe U Tpedyemoro
omuOKa B pacCMaTpUBAEMOUM CUCTEME paBHA HYJIIO U 1IEIb PETYIUPOBAHUS
MOXET CUUTATHCS JOCTUTHYTOM.

Perynstop siBisieTcss BaKHEHIIMM JJIEMEHTOM JFOOOH 3aMKHYTOM
cucteMbl. VIMEHHO perynsarop BHOCUT OCHOBHOW BKJaJ B oOecIieueHue
TpeOyeMbIX XapaKTEPUCTUK CHUCTEMBI (CM. BBIIIE), a TAKXKE €€ YCTOWYUBO-
cTu. CKIIOHHOCTh K HEYCTOWYHMBOCTH SIBIISIETCS OCHOBHBIM XapaKTEPHBIM
HEJIOCTAaTKOM 3aMKHYThix cucteM [l]-[3]. HeycrToiiunBocTh B JaHHOM
cilyyae TpOSIBISECTCS HAIMYMEM HEKOHTPOJIMPYEMOrO XaOTUUYECKOTO WIIH
PErYJIIPHOTO K0JIEOATEIHHOTO MPOIECCa Ha BBIXOJIE CUCTEMbI — B IITUPOKOM
CMBICJIE, OTCYTCTBUEM CBSI3U MEXK]Ty BXOJIOM CUCTEMBI U €€ BhIX0J0M. Pacuer
U HACTpPOMKa PEryJSITOPOB 3aMKHYTBIX CHUCTEM COCTaBIIICT OTACIbHBIN U
3HAYUTETHHBINA TT0 00BEMY pa3/iesl TEOPUN aBTOMATUYECKOTO YIIPABICHHUS.

OTMeTuM, 4TO B CUCTEMaXx, MOJOOHBIX paccMaTpUBaeMoOM, (PyHKIHO-
HAJIBHO PETYJIATOP BXOJUT, KaK MPABUIIO, B COCTaB Mpeodpa3zoBarTens yac-
TOTHI 10O, €CJIM YIIPABJICHUE B CUCTEME OPTaHU30BaHO Ha 0a3e Mmporpam-
Mupyemoro Jiorudaeckoro koutposuiepa (IIJIK), — B cocraB nociennero.

Juteparypa

1. Jopd, P. CoBpemenHble cucteMbl ympaBienuss : mnep. ¢ anria. / P. Hopd,
P. bumon. — M. : JIa6. 6a3oBeixX 3HaHui, 2002. — 832 c.

2.Ilonos, E. II. Teopust NMHEWHBIX CHCTEM aBTOMAaTHYECKOI'O PEryJUPOBAHUS U
ynpasiieHus : yue0. nocooue st By3oB / E. I1. Tlonos. — M. : Hayka, 1978. — 256 c.

3. ®unnmunc, Y. Cucremsl ympaBlieHHs ¢ OOpaTHOM CBSI3bIO :© TEp. C aHIL.
/ Y. @unnunc, P. Xap6op. — M. : JIa6. 6a3oBbix 3Hanwmii, 2001. — 616 c.
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YIIPABJIEHUME ITPOU3BOAUTEJIBHOCTbBIO
ITPEOBPA3OBATEJISA YACTOTDI
INOCPEACTBOM INIOTEHIHIMOMETPA

B. B. Kuxunes, xano. mexu. nayx; E. KO. Aounuoe, ['YO «l omenvckui
uncenepuwviii uncmumymy MYC Pecnyoauxu benapycey

OCHOBHBIM Ha3HAUYCHHEM THIIOBOTO IIpeodpazoBareins yacToThl (ITH)
SBJISIETCS TIJIABHOE WJIM CTYIIEHYATOE PEryJUPOBAHUE YACTOThI BpAICHHS
BaJia MPUBOJIUMOTO D3JICKTPOJBUTATENSI C OOECleueHueM TpPeOyeMbIX Xa-
PAKTEpUCTUK BpaIIalOIIEro MOMEHTa [2].

3ananue yactothl B [TH mMoxeT obecreunBaThCsl MOCPECTBOM pa3iiny-
HBIX uHTEpdeiicoB [1]. PaccMoTpuM oamH M3 COCOOOB TAKOTO 3a7aHUS — C
MOMOIIIbIO BHEITHETO (T. €. He BXojs11ero B coctaB [TH) nmoreHimomerpa.

PaccmaTtpuBaeMas cxema J10KHA OTBEYATh CIIEIYIOIMM TPeOOBAHUSIM:

— obecrieynBaTh HEOOXOIUMBINA JUANAa30H M3MEHEHUs] HaIPSKEHUS
Ha COOTBETCTBYIOIIEM Bxoje yrpaieHus: [I4 — o6wrano ot 0 10 10 B;

— obecneynBaTh TEMIIEPATYPHYI0O U BPEMEHHYIO CTaOWJIBHOCTH Ha-
MPSKEHUS 3a1aHUSI YaCTOTHI;

— OBbITh HEYYBCTBUTEIBHOM K IOMEXaM U HABOJIKAM PA3IMYHOTO POJIa.

B nporiecce co3nanusi cucTeMbl aBTOMATUYECKOTO PETYITUPOBAHUS JIaB-
JICHHSI B IbIMOKaMepe HaMu ObLTa TIpeyIoKeHa ciemyromias cxema (puc. 1).

+24 B
R1 1k +
C1 L 1
0,1 R2
L 1k
«Ycmaska
1 dasneHusi» =
\ 4 =
Cc2 VD1 R3 G‘E) -
0,1 8141 6,8k > S §
1 /N S o9
o
2§ 9
()
Q
=

Puc. 1. Cxema ynpasnenus yactoroi [1U Ha 6a3e moreHimomeTpa

B cxeme crabunusupoBanHoe Hamnpsikenue +24 B oT 0CHOBHOro uc-
TOYHHMKA MUTAHHUS CUCTEMbI Yepe3 GuibTp HKHUX yacTtoT R1C1 u pesu-
ctop R2 moctynaet Ha ctrabunutpon VD1; pesuctopsl R1 u R2 oOpa3zyiort
TakuM 00pa3oM OayIaCTHOE COMPOTUBIEHUE s cTadbuinutpoHa. s
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oOecrie4eHrs TOMEXO0YCTOMUYMBOCTH CXEMbI B JMaIia3oHEe 4acToT, Ie JIU-
HAMHYECKOE COIMPOTUBIICHUE CTAOMJIUTPOHA BEIUKO, MOCIEIHHUI IITyHTH-
poBaH KoHjaeHcaTopoM C2 [3].

Hanpspxkenne crabuimzaiiy UCIOIb3yeMOro 3K3eMILUIsipa CTaOUIUTPO-
Ha MPH TOKE CTAOWIIM3ALIMU OKOJIO 5 MA cocTaBiisieT pudmusurtensHo 10 B.

ITepemennblii pe3uctop R3 — MPOBOJIOYHBIM, C JIMHEWHON 3aBUCUMOCTBIO
BBE/ICHHOI'O COITPOTUBJICHHUS OT YIJIa MOBOPOTA JBIKKA ((DyHKIIMOHAIbHAS Xa-
pakTepucTtika A). HoMuHan TaHHOTO 3J€MEHTa JIOJDKEH COOTBETCTBOBATH Xa-
PaKTEPUCTHKAM BXO/Ia UCTIONB3YyEMOTr0 B chucTeMe aproMaruzanuu 114 [4].

DJIEeMEHThI PacCCMATPUBAEMOWM CXEMBI JUIsl MOBBIIICHUS €€ MTOMEXO-
YCTOMYMBOCTH Pa3HECEHbl KOHCTPYKTUBHO — enouka R1C1 ycraHoBieHa
Ha MOHTQXHOW maHenu mkada ynpaBieHUs, B HETIOCPEACTBEHHON OJIH30-
CTHU OT WCTOYHHKA NMUTAHUS, BCE OCTAJbHBIE DJIIEMEHTHI — PSAAOM C IMEpe-
MEHHBIM PE3UCTOPOM Ha MaHeNU yipaBieHus (aBepiie) mkada.

JIutepatypa

1. Kukunes, B. B. nTepdeiicsl BBOa COBpEeMEHHBIX NMPeoOpa3oBaTesieii 4aCTOTHI JIs
YIPaBJICHUS aCUHXPOHHBIMU 3JiekTpoasuratensivu / B. B. Kukunes // UpesBbruaiin.
CUTyalluu: TEopusl, MpaKTUKa, UHHOBAIMU : MaTepuanbl MexayHap. Hayd.-[IpakKT.
koH(., ['omens, 22-23 mast 2014 r. — T'omens : I[TTY um. I1. O. Cyxoro, 2014. —
C.216-217.

2. Kuxunes, B. B. TlpeoOpa3zoBarenu uactoThl SchneiderElectric nHa Oemopycckom
peiake. 'ox 2007 / B. B. Kukunes // ABromaru3aius oT A 10 S : MeXOoTpaciieBoi
MPOU3BOJICTB.-TeXH. KypH. — 2007. — Ne 1(32). — C. 2-5.

3. Xopoaut, I1. MckycctBo cxemorexHuku : mnep. ¢ aurii. B 2 1. T. 1/ I1. Xoposur,
V. Xunmn. — U3a. 2-e, crep. — M. : Mup, 1984. — 598 c. : uin.

4. SV-iG5A User Manual / LS Industrial Systems Co., Ltd. — Ver. 2008.11. — [Spain?] :
LSIS, 2014. — 181 p.
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PA3PABOTKA ONIBITHOI'O OBPA3IIA JIBYXKAHAJIBHOI'O
ABIMOBOI'O TO’KAPHOI'O U3BEIMATEJIA

A. H. Kuyak, /I. JI. Ecunosuu, A. I1. J/Iywjux, Hayuno-uccieoosamenvckuii
UHCIMUMYmM NOANCAPHOU 6e30nacHocmu u npoo.iem
ypessviuatinvix cumyayuti MYC Pecnyoauxu benapycs, o. Munck

B nHacrosiee BpeMsi MMpoKoe NMpUMEHEHUE /Jisi OOHAPY>KEHUSI BO3-
ropaHuil HaXOASAT MYJIbTUKpUTEpHUAIbHBIE TMOXKApHbIE W3BelaTenu. Jlan-
HBIM KJIacc M3Bellarenaeit o0ecrneuyrnBaeT MAaKCUMAIbHYIO JOCTOBEPHOCTH
OoOHapy>KeHHsl ToKapa Ojarojaps KOMIUJIEKCHOMY aHaJIU3y COCTOSHUS
KOHTPOJIUPYEMOM CpeJibl MO pa3IMuyHbIM MoKapoonacHbIM (paktopam. He-
MPEMEHHBIM KOMIIOHEHTOM MYJIbTUKPUTEPUATBHOTO U3BEIIATENS SIBISECTCS
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JETEKTOp AbIMAa — OJWH W3 HamOoJiee CKOPOCTHBIX CPEJCTB OOHAPYKECHHUS
BO3ropaHusd. B KadecTBe HEro MCHOJIb3YETCS, KaK IMPABUIIO, TPAJUIMOH-
HBI ONTHUYECKHUN JhIMOBOM M3BEIATENIb HA OCHOBE PETUCTPALIMU U3JIyde-
HUSI, PACCEIHHOI0 YaCTULIAMU AbIMa. XOPOIIO U3BECTHBI HEAOCTATKU JaH-
HOT'O THUIIa JIMOBOIO M3BEILIATENSA, & UMEHHO HU3Kasl YyBCTBUTEIBHOCTh K
«4YEpPHBIM» JIbIMaM, B KOTOPBIX MPE00JIaJatoT MOTJIOMAIIINE U3TyUYeHUe
a’po30JibHBIE YacTUIbl. B pe3ynbTaTe BpeMsi OOHAPYKEHUS «UEPHBIX»
JBIMOB CYIIIECTBEHHO YBEIMYMBAETCS, YTO MOXKET MPUBECTU K OOJIBIIOMY
MaTepuaibHOMYy yiiepOy. bonee omHOPOIHON YyBCTBUTEIHHOCTHIO K JIbI-
MaM pa3IMuyHON MPUPOJIBI 001aAat0T JIMHEHHbBIE ONITUYECKUE JHIMOBBIE U3-
Bemarenu. JlaHHOE€ CBOWCTBO 0OOecmeYMBaeTCs MNPUMEHSEMBIM B HHUX
MPUHITUIIOM OOHAPYKEHUS JbIMa, OCHOBAaHHBIM Ha KOHTPOJIE HHTCHCHUBHO-
CTU W3JIYyYE€HUs], MPOXOIAIIETO yepe3 AbIM. [Ipu mpoxoxaeHnn u3mydeHus
4yepe3 JbIM MPOUCXOAUT OclabieHue ero MHTeHCUBHOCTH. OcnabiieHue
O0OyCIIOBJIEHO KaK PACCESHUEM YacTH M3JTyYCHUs YacTUI[AMHU JIbIMA, TaK U
NOTJIOIIEHUEM €ero. «YepHble» IbIMbI, B KOTOPBIX MpeoOiagaroT MOTIo-
HIaronMe 4acTuilbl, YPGEeKTUBHO OCIAOIAIOT MPOXOIIEe Yepe3 HUX H3-
Jy4eHUE U TaKUM 00pa3oM JIETKO OOHAPY>KMUBAIOTCS JIMHEWHBIM U3BEIIATE-
JIEM HA PaHHEHN CTaguu BO3TOpPaHHS.

Jliist obecrieueHust BBICOKOW 4yBCTBUTEILHOCTH JTUHEHWHBIE IBIMOBBIC
W3BEIIATEIN PEKOMEHYETCSI PUMEHSTh MPU pa3Mepax KOHTPOIUPYEMOTO
ONTHUYECKOr0 MYTH 3alUIIAEMOr0 MPOCTPAHCTBA, PABHOIO HE MEHEe 6 M.
HenaBHo mpeuioxkeHa onTUYECKass cXeMa JUHEWHOTO JhIMOBOIO M3BENIA-
Tens [1], mo3Bonsromnias 3p¢HeKTUBHO OOHAPYKUBATh JbIM Ha ONTUYECKOM
IyTH, IPUMEPHO PABHBIM IMMOMEPEYHOMY Pa3MEPy COBPEMEHHOIO TOYEYHO-
ro JbIMOBOro u3Bemaress. l{enpro Hactosie paboThl sIBIsIACh pa3pa-
O0O0TKa M M3rOTOBJIEHUE OMBITHOIO OOpaslia TOUYEYHOTO JIMOBOTO IMOXap-
HOT'0 W3BENIATEI HA OCHOBE JIMHEMHOIO MPUHIUANA KOHTPOIS ONTUYECKOU
IJIOTHOCTH CPEBI.

B pesynbTaTe BBINMOTHEHHON paOOThl OBLT U3rOTOBJIEH OMBITHBIN 00-
pazer; KOMOMHHUPOBAHHOTO JbIMOBOro TrazoBoro CO  wum3Bemarens
NII 212/435-1-2]1. B ompITHOM 00pa3ie BIEpPBBIC peaan30BaHbI ABa He3a-
BUCUMBIX JIBIMOBBIX KaHajla OOHApy>KEHHUs BO3TOpAaHMS: KaHald CO CIIOCO-
O0M OOHapy>KeHHsI BO3TOpaHUsl TPAJULHUOHHBIM JIJIi TOYEUHBIX JTHIMOBBIX
u3Belarenen (o ypoBHIO MHTEHCUBHOCTU HM3JTy4YE€HUS, pACCESTHHOIO Yac-
TUIIAaMHA JIbIMA) W JOTIOJHUTEIBHBI KaHAJI CO CIIOCOOOM OOHApYKEHUS
BO3TOpaHUs, MPUMEHSIEMbIM B JIMHEWMHBIX JBIMOBBIX H3BemaTensx (1o
YPOBHIO CHUKEHUS UHTEHCUBHOCTH U3JTyUYEHHUs, POIIESAIIETO YE€PE3 JbIM).

B mpenmoxeHHON MOJENH W3BELIATENS OCYTCTBYET CBOWCTBEHHAs
I TOYEYHBIX JBIMOBBIX HM3BELIATEIEH IbIMOBasi KaMepa, KOTopas, Kak
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MPABWIIO, 3aTPYAHAET 3aX0]l JAbIMa B M3Bemaresnb. [IpssMoi 3axon apiMa B
U3BEIIATENb CYIIECTBEHHO YMEHBIIIAET BpeMsi OOHApyKEHUS MOKapa.

Hanuune B u3zBemaresne «JIMHEWHOr0» KaHajla MOHUTOPUHIA COCTOSI-
HUS CpeAbl MO3BOJIAET OBICTPO OOHAPYKUBATh HAPSAY CO «CBETIBIMUY
TAKKE «YEPHBIC» JBIMBL.

OnbITHBIN 00pasel] TOYCYHOTO JHIMOBOTO M3BEIIATENs 00J1a/1aeT BbI-
COKOM YCTOMYMBOCTBIO K BO3JICMCTBUIO YACTHUI] HE JIBIMOBOI'O ITPOUCXOXK-
JIEHUsI, TAaKMX KaK YacTHIl MbLIU, Tapa U OBITOBBIX a’po3osieil. Beicokas
MTOMEXO0YCTOMYMBOCTh M3BEIIATENsI 00CCIIeUYNBACTCS MCIIOIB30BAaHUEM JI0-
MOJIHATEIILHOTO KaHajia OOHApy>KEHUS BO3TOpPaHUS TIO0 PETHCTPAINH
CO raza, COMyTCTBYIOILIETO TOPEHUIO OOJIBIIMHCTBA BemiecTB. IIpumene-
Hue Joruyeckoit cxembl «My» mist popmupoBanus curnaia «I1OXAPy, ko-
r/1a OJHOBPEMEHHO PETUCTPHUPYIOTCS (PaKTOPHI BOTOPAHUS MO OJHOMY U3
JIBIMOBBIX KaHallOB 1 kaHaimy CO rasa, HCKIIFOYaeT BO3MOKHOCTb JIOKHOTO
cpabaThIBaHUsI W3BEIIATENS MPU BO3JCHCTBUU IMOMEXOBBIX YaCTHI[ B OT-
CyTCTBHE JIbIMa, Tak Kak gatdyuk CO rasza npu 3TOM HE PErUCTpUPYET Ha-
JIMYXE ra3a B BO3AYXE B 3aJJaHHON KOHIICHTPALIUH.

[IpoBenensl (PyHKIMOHAIBHBIE MCHBITAHUS OIBITHOIO 00pa3lia To-
YEYHOTO JIIMOBOTO MOXapHOro. l[lonydeHHbIE pe3yabTaTbl WCIIBITAHUN
MOATBEPKAAIOT MAJIYH0 HWHEPUMOHHOCTh W BBICOKYIO UYYyBCTBUTEIBHOCTh
OMBITHOTO OOpa3lia U3BEIIATENs K pa3IMYHbIM BHJIaM JHIMOB, B TOM YHCIIE K
«4epHBIM» AbIMaM. BpeMs peakuny W3BEHIaTeNsi HA TMOSIBICHHUE BO3JIE HETO
npiMa ~ 1 ¢. MunuManbHbIN niopor cpadateiBanust n3semaress ~ 0,05 n1b/m.

JIurteparypa

1. M3Bemarens moxapHblii ontudeckuii nbiMoBod / A. WM. Kumak, A. II. Jlymwuk,
. JI. EcunoBuy, A. M. I'ame30 : mat. BY Ne 9045 na none3nyro mozaens, 2012.
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IKCIHHEPUMEHTAJIbBHAS OLNEHKA
TEIINIOAUHAMHNYECKUX ITAPAMETPOB
TEIIVIOYYBCTBUTEJBHOI'O 3JIEMEHTA

CIIPUHKJIEPHOI'O OPOCUTEJISI IPU BO3JEMCTBUU
TEIIJIOBBIX ITIOTOKOB PA3JIMYHBIX HATIPABJIEHUI

A. H. Kuuak, Hayuno-uccieoo8amenbCKuti UHCMUmym noxicapHoi 6e3onacHocmu
u npooaem upesswvruatinvlx cumyayuti M4C Pecnyoauxu benapyce, e. Mumnck

BaxxHenmuyM HOPMATUBHBIM IMOKA3aTENIEM, MOJJICKAIIUM OIpeaee-
HUIO TIPU MPOBEICHUH UCIIBITAHUI OpOCUTENIEH, SIBIIIETCS BpeMs Ux cpada-
ThiBaHUA. OOBEKTHBHON XapaKTEPUCTUKOW OBICTPOTHI CpabaThIBaHUS
CIPUHKJIEPHOTO OPOCUTEJIS SIBIISIETCS XapaKTePHBIM MHTEPBAJ BPEMECHH Ha-
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rpesa TEIUIOdJIEMEHTA 10 3aJlaHHOM TeMIIEpaTyphl, Ha3bIBAEMbI UHEPLIHU-
OHHBIM HWHTEpPBAJIOM BpeMEHM cpabaThiBanusi opocutenss RTI. OrieHka
JAHHOTO TapameTpa MPOBOAMUTCS MO METOAMKE, NPUMEHSEMOW B P
ctangaptoB: EN 12259-1:1999 «CraumroHapHble CUCTEMBI TTOKAPOTYIIEHUS.
KOMIIOHEHTHI 17151 COPUHKIIEPHBIX M BOJOOPOCUTENIBHBIX cucTeM. CIpHHKIIE-
pa», ISO/FDIS 6182 — «lloxapnas Oe3omacHOCTb — ABTOMAaTHYECKUE
cnpuHKIepHble cuctembl. Yacth 1. TpeOoBaHUS U METO/bI MCIBITAHUMN IS
cnpunkiiepoB» U LPS 1039 ISSUE 5.1. «Cranmapt no npeaynpesxIeHUr0
notepb. TpeboBaHUsI U METOIbI UCTILITAHUN OPOCUTENCI.

B ocHOBe METONMKHM ONpEAesieHHs] MHEPIIMOHHOTO MHTEpBajia Bpe-
MEHHU cpabaThIBaHUSI OPOCUTENIS JICKHUT HECTAI[MOHAPHAS MOJIETb TIepeaadn
TEIJIa TEIUIOBOMY JJIEMEHTY OpOCUTEeNsA. PenieHue HecTalnoHapHOro
ypaBHEHUsI HarpeBa TEIJIOAJIEMEHTa OPOCUTENS, HAXOIAIIEerocsi B KOHTaK-
T€ ¢ OXJIAXKIAIOUIUMCS KOPIYCOM, MpOoBeAeHHOE B padbote [1], mo3Boimio
MOJTyYUTh OCHOBHBIE COOTHOLUEHUS JIJIsl OLEHKU WHEPLHUOHHOIO MHTEepBaja
BpeMeHH cpabaTbiBaHus opocurenss R7T/ u ¢akropa termionpoBogHoctu C,
YUHUTBIBAIOLIUM YTEUKY TEIIa OT TEIIOAIEMEHTA K KOPITYCY OPOCHUTEIIA.

HecMmoTpst Ha IPOrpeCCUBHOCTh NMPUMEHSIEMON MOJAEINH, 3aKIIF0Yar0-
HIeiics B MPUONIMKEHUN K PEalbHBIM YCIOBHUSAM JKCIUTyaTallMl OpPOCHUTE-
JIeH, HallpuMep, y4eTa OTTOKa TEeIlIa OT TEIUIOAIEMEHTA K KOPITyCY OpOCH-
TEJIsl OHA HE YUYMUTBIBACT Psii JAPYTHX BAXKHBIX (DaKTOPOB, BIUAIONIMX Ha
MHEPIMOHHOCTh CcpabaThIBaHUsS TEIJIOBOTO 3JIEMEHTa opocuTens. B vact-
HOCTH, HE YUUTHIBAIOTCS (hopMa U pa3Mephl TEIJIOBOrO 3JIEMEHTa, HalpaB-
JIEHUE BO3JICUCTBUS TEIJIOBBIX MOTOKOB. HecoBeplieHHa Tak:ke METOJIMKa
onpeneneHus akropa termonpoBogHoctu C.

JI7i1 TOBBIIIEHUs] TOYHOCTH OICHKH KO3(duimeHTa mepemaydn Teruia
TEIUIOBOMY 3JIEMEHTY OPOCHTEINS IPU HATMYMHU YTEUKH TEIlIa K KOPITyCy Opo-
curens (pakropa teruonpoBogHocTH C) MPEIIOKEHO HATPEB OPOCHUTEINS B
TEIUIOBOM KaMepe MPOBOAUTH HEMPEPHIBHO TEIJIOBBIM MTOTOKOM C TEMIIEpaTy-
PO, U3MEHSIOLLEUCS C MAJIOM CKOPOCTBIO I10 JIMHEMHOMY 3aKOHY, HAYUHAs OT
MOHTa>XHOU TeMIIepaTypbl OPOCUTEINS O TEMIIEPATYPhI €r0 BCKPBITHSL.

DKCIEPUMEHTAJIbHO BBISIBICHO CYIIECTBEHHOE pa3IMuKie 3HAYCHHI
MHEPLUMOHHBIX UHTEPBAJIIOB BPEMEHU CpadaThIBaHUsI CIPUHKIEPHOIO OpO-
CUTEJS], MOJYYECHHBIX MPHU BO3ACHCTBUU TEIJIOBOTO MOTOKA MEPIICHINUKY-
JSIPHO U BJIOJIb OCH TEILIO3JIEMEHTA OPOCUTEIIS.

JI71st KOppeKTHOM Kiaccu(uKaluu OpocuTesel Mo BpEMEHU WHEPIU-
OHHOCTU cpabaThIBaHUSI PEKOMEHAOBAHO JOTOJIHUTh METOAUKY OIpesere-
HUS TEIIOPU3UYECKUX MapaMeTPOB TEIUIOBBIX 3JIEMEHTOB CIPUHKIIEPHBIX
opocutesie TpeboBaHrEeM OlLIeHKU (hakTopa TerionpoBogHocTd C U mapa-
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Merpa RTI Taxxke 1mpu Bo3aEeUCTBUM TEIJIOBOIO IIOTOKA BIOJIb OCU TEPMO-
AIIEMEHTA OPOCUTENSA JUIsl BCEX TUIOB IPUMEHSIEMBIX OPOCUTEIIEH.

Juteparypa

1. Hasketed G. and Robert G, Bill J.R. Modeling of Thermal Responsiveress of Auto-
matic Sprinklers // Factory Mutual Research Corporation. Norwood, Massachusetts
02062, USA, 1976.
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HPOFPAMMHBIﬁ IHPOAYKT AJIsI PACYETA
HOCJIEACTBUU TNIPOAUHAMHNYECKOU ABAPUH
HA IPUMEPE KPACHOITABJIOBCKOI'O BOAOXPAHUJINILA

B. JI. Kneeeckasa, B. B. Kpyuuna, Hayuonanvnwii ynusepcumem
2pasicOanckou 3awumol Ykpaumsl, 2. Xapbkos

IIpakTuyeckoe odocHoBaHme. J[anHas paboTa MOCBSIIEHA HCCIe-
JIOBAHUIO YPE3BBIYAWHBIX CUTYaIlUH, BEI3BAHHBIX ITPOPHIBOM Tpedin (1am-
Obl, 1ITI032) ¢ 00pa30BaHUEM BOJIHBI ITPOPHIBA M KAaTaCTPODUIESCKUM 3aTO-
IUICHUEM TEPPUTOpPHUH. B HACTOSAIMNA MOMEHT B YKpawiHE 3KCIUTyaTH-
pyercsa cBbiie 600 HACOCHBIX M KOMIIPECCOPHBIX CTAaHIMN M OKOJIO
3,8 ThIC. KM BOJ03alIUTHBIX 1aM0. K cokaneHunto, TEXHUUECKOe COCTOSIHUE
OOJIBIIIMHCTBA U3 ATUX COOPYKEHUM SIBISIETCA HEYJOBJICTBOPUTEIIbHBIM, U
9TO MOXKET CTaTh IPUYMHON BOZHUKHOBEHUS aBapUNA.

[Iporuo3upoBanue nocieACTBUN T'MIAPOAMHAMUYECKUX aBAPUIN C HC-
MOJIb30BAHUEM TPOTPAMMHOTO TMPOJIYKTa MO3BOJISIET 3a0JarOBPEMEHHO
OTpeeNsaTh MacIITaObl 3aTOIUICHUS M, COOTBETCTBEHHO, MOTPEOHOCTH B
pecypcax ik MUHUMH3ALUKY 1 JIAKBUAALNUY TTOCIEICTBUNA TAKOW aBapHH.

Metoabl. Tak kak mpenjiaraéMblii MPOTrpaMMHBIM TPOJIYKT OyJeT
HCIIOJIb30BaThCSl B YUEOHOM IpOIiecCe BO BpeMs MPOBEACHUS MPaKTUYEC-
KUX 3aHATUM N0 «['pa’kIaHCKOW 3alUTEY», OH JOJKEH YIOBJIETBOPATH Clie-
IQYIOIIHAM YCIIOBHSIM:

— [IpOrpaMmMa MO3BOJISIET ONPEAENATh OCHOBHBIE ITApaMETPhl THAPO-
JTVHAMHAYECKOW aBApHH;

— IIporpamMma MOo3BOJISIET HATJIAIHO OTOOpakaTh 30HBI KaTacTpouy-
HCKOT'O 3aTOILICHUS,

— IIporpamMma J0JKHa ObITh MPOCTON B YIIOTPEOIECHHUU.

[TosToMy B OCHOBY MpOrpaMMHOr0 MPOJYKTa IOJIOKEHA METOAUKA
IIPOTHO3UPOBaHUs, npeanoxkenHas M. M. Jlynenko [1], koTopast oTBedaeT
BCEM yKa3aHHBIM BbIlIe TpeOoBaHusIM. [IporHo3rpoBaHue NpoBOIUTCS IS
KpacHonaBimoBCKOTO BOJOXPAHUIINILA — BTOPOTO IO BEJIMYMHE B XapbKOB-
CKOI1 o0nacTu.
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HcxonubiMy TaHHBIMU U1 pacyeTa SIBJISIIOTCSA: 00beM BOJIbI B THJI-
POTEXHUYECKOM COOPY>KEHHH, BHICOTA CJIOS BOABI IEpe]] rpediieil, mupuHa
ydacTKa MepenuBa BOIbI Yepe3 rpediTto, CpeaHsst CKOPOCTh ABUKEHUS BOJI-
HBI TIPOPBIBA, PACCTOSHUE, KOTOPOE MPOXOAUT BOJIHA MPOPHIBA OT Tpedu
JI0 KOHKPETHOTO 00BEKTa (HACEIEHHOTO MMyHKTA, MPEAIPUITHUS).

Pe3yabrarbl. B pe3ynbTaTe pacueToB ONPEAENSIOTCS MapameTPhI
BOJIHBI ITPOPBIBA, 30HBI 3aTOIUICHUS W BIMUSHUS MOCJIEACTBUN aBapud Ha
KU3HEIEATEIBHOCTh HaceleHns. Ha BbIxoze momydaem cieayromue napa-
METpPBI: BpeMsl IPUXO0/Ia MPOPHIBHON BOJIHBI K KOHKPETHOMY OOBEKTY, MPO-
JOJDKUTENBHOCTh OMYCTOIIEHUS. OT BOJIbI BOJOXPAHUIIHUIIIA.

3akiiouenue. Takum 00pa3oM, ONMMCAHHBIN MPOrPAMMHBIA MTPOIYKT
MO3BOJISIET PEIIATh CIAEAYIOUIUE 3a0auu:

— PacCYUTHIBATh BPEMSI MOXOJa NMPOPBIBHOW BOJHBI K KOHKPETHOMY
HACEJICHOMY ITYHKTY;

— ONPENIENSATh MPOAOHKUTEIBHOCTS OCBOOOXKICHHUS BOJIOEMA OT BOBI.

[IpakTryeckoe 3HaYeHHE PAOOTHl COCTOUT B BO3MOXHOCTH HCITOJIb-
30BaHUS TAHHOTO MPOTPAMMHOIO MPOIYKTa B y4eOHOM mpoiiecce, 9To Oy-
JIET CIOCOOCTBOBATh (POPMHUPOBAHUIO y CTYJAECHTOB YMEHHUS MPOTHO3HPO-
BaTh MOCJIEACTBUS THIPOANHAMHYECKUX aBapHil.

JIurteparypa
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TOYHOCTb OIIPEJAEJIEHUA XAPAKTEPUCTHK
OI'HE3AIIUTHBIX IIOKPBITUU
META/UVIMMECKHUX KOHCTPYKIIUU

A. H. Kosanes, H. B. 306enxo, C. A. Bedyna, Yepxacckuii uncmumym noxcapHou
beszonacnocmu umenu I'epoes Yepnoowvina HYI'3 YVkpaunsi

Hayunoe o6ocHoBanue. V3BecTHO, 4TO MeTaJTbl 00J1aJal0T BHICO-
KOM 4yBCTBUTEIBHOCTBIO K JEHCTBUIO BBICOKMX TeMmIiiepaTyp. OHU ObICTPO
IPOTPEBAIOTCS U CHIKAIOT MPOYHOCTHBIE CBOMCTBA Mpu moskapax. [Tosto-

86



UpesBblyaliHble CUTYALMU: TEOPHUs], IPAKTUKA, NHHOBALIUU

My ISl IIHPOKOTO TMPUMEHEHUS TAaKUX KOHCTPYKIHUM B CTPOUTEIHCTBE
HYKHO MOBBIIIATh UX CTENEHb OTHECTOMKOCTH, B YACTHOCTH, UCIIOJIb30BATh
OTHE3AIMTHBIE BellecTBa U MaTepuaiibl. Oco00e MECTO 3aHMMAIOT BCIIYYH-
BAIOIIIMECS OTHE3AIIUTHBIC ITOKPBITHS, OTHE3AIUTHBIE CBOMCTBA KOTOPBIX
OTPEEIISIOT, UCIIONB3Yysl CTaHAapT [1], B KOTOpOM yKa3aH TeMIepaTypHbII
PEXKHUM B IE€YM, KOJIMYECTBO MU MECTO YCTAHOBKHM TepMomap il U3MEPEHUS
TEeMIIepaTyp Kak B Me4Ud, TaK U C HEOOOTpeBaeMOl MOBEPXHOCTH IJIACTHHBI.
[ens maHHOM pabOTHI — ONPEICTUTh BIMSHUE KOJIMYECTBA U MECTOPACIIONIO-
KEHUsI TepMomnap ¢ HeoOOrpeBaeMOM MOBEPXHOCTH CTAIbHOW TUIACTUHBI C
VCCIIEYEMbIM OTHE3alIMTHBIM MOKPBITHEM HA TOYHOCTBH OINPEACICHUS TEM-
JTO(PU3NIECKUX M OTHE3AIUTHBIX XapaKTEPUCTUK 3TOTO TTOKPHITHSI.

Metoabl. [l omnpeneneHus mpeaesia OrHECTOMKOCTH CTalIbHBIX
IUIACTUH C OTHE3AIIUTHBIM MOKPBITUEM HA BOJHOM OCHOBE MCIIOJIb30BAHBI
AKCTIIEPUMEHTAJIbHBIE METObI MCCIICAOBAHUS TTOBEICHHUS 00pa3Il0B MpU Ha-
IpEBaHUU, PErJIAMEHTHPOBAaHHbIE TpeOoBaHusiMU [2] u [1]; ucnosnb3zoBaHo
MAaTEMATUYECKOE U KOMITBIOTEPHOE MOJEIUPOBAHUE MTPOLIECCOB HECTAIUO-
HApHOT'O TEIUIOOOMEHAa B CHCTEME «CTaJlbHAs IIJJACTHHA — OTHE3AIMTHOC
MIOKPBITHEY; OMpeeieHne Termaodu3ndeckux xapakrepuctuk (TDX) wuc-
CJIEJTy€MOI'0 OTHE3aIUTHOTO MOKPHITHS.

Pesyabrarsl. [IpoBeeHBI OTHEBBIE UCIIBITAHUS ABYX CTaJIbHBIX ILIA-
CTHUH, MOKPBITHIX BCITYYHBAIOIIMMCS ITPU HATPEBAHUM OTHE3AIMTHBIM Be-
IECTBOM HAa BOAHOM OCHOBE, IIPU MCHBITAHUSX B YCIOBHUSX CTAHIAPTHOTO
TeMIepaTypHOro pexxuma mnoxapa. [lomydensl 3aBucuMocTy 3(HPEeKTUBHO-
ro K03 @UIMeHTa TeIIONPOBOIHOCTH OTHE3AMMUTHOTO MOKPHITUS OT TEM-
MepaTrypel IpU €€ U3MEPEHUHU B PA3HBIX TOUKAX CTAJbHOM IUIACTUHBI U B
pPa3HBIX KOMOMHANKAX (110 IMOKA3aHUSM OJTHOM, ABYX M TPEX TepMOIIap).

3axurouenue. Ha 0oCHOBE ITPOBEICHHBIX OTHEBBIX UCIIBITAHUM CTAIIbHOM
IUTACTUHBI (TOJIIIMHA 5 MM), TIOKPBITOM C OJTHOM CTOPOHBI BCITYUYMBAIOITUMCS
OTHE3AIMUTHBIM BEIIECTBOM Ha BOJHOW OCHOBE, TOMIMHOMN 0,5 MM B YCIIOBHSIX
HarpeBa B OTHEBOM IE€YU MPU CTAaHAAPTHOM TEMIIEPATYPHOM PEKUME MOXKaAPA,
MCCJIEJOBAHO BIIMSIHUE KOJIMYECTBA U MECTOPACIIOJIOAKEHUS TEPMOIIAP HA TOY-
HOCTb onpeesieHnss TMX orue3anmTHOrO NOKPHITHS.

Y CTaHOBIIEHO, YTO KOJMYECTBO U MECTOPACIOIOKEHHUE TEPMONap C
HEOOOTpeBacMOM IOBEPXHOCTH METANIMYECKON IUIACTHHBI, BIUSET Ha
TOYHOCTL omnpeaeneHuss TOX orrezammTHOTO MOKpHITHSA. HamOonmbpimas
TOYHOCThL ompenaesieHus: TADX OrHe3amuTHOro MOKPBITHUS HaOII01aeTCs
IIPA MCTIOJIb30BAHUM JIAHHBIX TEMIEPATYPHBIX U3MEPEHUH MO MMOKA3ATEISAM
Tpex TepMomnap (KpUTepHUil CpeaHEKBAAPATHUYHOIO OTKJIOHEHHUS IMPU ITOM
coctaBws okoio 6 °C). JlanpHelee yBeIudeHUe KOJIUUeCcTBa TepMomnap,
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YCTaHOBJIEHHBIX C HEOOOTPEBAEMOIl MOBEPXHOCTH CTANbHON MJIACTUHBI, HE
IIPUBEJIO K YMEHBLICHUIO KPUTEPHS CPEAHEKBAIPATUYHOIO OTKIOHEHUS.

Juteparypa

1. 3axuct Big moxkexi. Boruesaxucue odpoOssiHHS OyAiBeTbHUX KOHCTPYKIIIN. 3ara-
JBHI BUMOTH Ta Metoau koHtpomtoBaHHs : JICTY-H-IT b B.1.1-29:2010. — [Yuns-
Huii Big 2011-11-01]. — K. : Minperionbyn Ykpaiau, 2011. — 9 ¢. — (HauionansHuit
CTaHAapT YKpaiHu).

2. 3axucT Bij Mokexxi. byiBenbHI KOHCTpyKIii. MeToau BUnpoOyBaHHsI HA BOTHECTIUKICTb.
3aranphi Bumoru (ISO 834:1975) : ACTY b B.1.1-4-98. — [Uunnwmii Big 1998-10-28]. —
K. : YkpapxOymuadopm, 1999. —21c¢. — ([lepxkaBHuii cTanaapT YKpainn).
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OLHEHKA ®AKTOPOB 3AI'PA3HEHMUSA
NCTOYHUKOB BOAOCHABKEHUA

E. JI. Koznosckaa, M. 0. Cmpuzanoea, I'YO «Komanono-undicenepHbiii
uncmumymy MYC Pecnybnuxu bBenapycs, . Munck

Bopa siBisieTcst OCHOBOM KHM3HHM JIIOJICH: OHA HEOOXOIMMO ITOBCEME-
CTHO /I TUThS, YMBIBAaHUS, TPUTOTOBJICHUS €/bI, YOOPKH IMOMEICHUMH,
BBIpPAIIMBAHUS CEJIbXO3MPOIYKIIMN, OHA HY)KHA JJISI paOOTHI MPOMBIIIICH-
HBIX IPEANPHUATUHN U SHEPTETHUKH.

NHTEeHCMBHOE MCIOJIB30BAHUE BOJHBIX PECYpCOB BJIeUeT 3a COOOM
pe3Koe M3MEHeHHE UX KaueCTBEHHBIX ITapaMeTPOB B Pe3yJbTaTe cOPO-
ca B BOJYy CaMbIX pPa3HOOOpa3HBIX 3arps3HHUTEICH aHTPOIOTECHHOTO
MPOUCXOXKICHUS, @ UX €CTECTBEHHBIE YKOCUCTEMBI Pa3pyIIatOTCs.

Yrpo3bl HCTOYHHUKAM BOJIOCHAOKEHUS MCXOJAT OT COOBITHH €CTECT-
BEHHOTO M TEXHOI'CHHOI'O XapaKTepa:

— XpOHUYECKOE aHTPOIIOTEHHOE 3arps3HCHHE BOJOMCTOYHHKOB (TIa-
TOT€HHBIE MUKPOOPTaHU3MbI, OMOTE€HBI, TSIKEJIbIE METaJIIbl, PaIUOHYKIIH-
TIbI, SITOXUMUKATBI, TUOKCUHBI, PEHOJIbI, He(DTEPOAYKTHI, CICIIU(PUUECKHIE
IIPOMBIIICHHBIC 3arPSA3HEHHUS, 3aCTPOIKa BOJOOXPAHHBIX 30H);

— IPUPOJHBIC IKCTPEMAaJIbHBIE COOBITHS (TIOJIOBOABS, TTABOIKH, JTOXK-
M, BETPOBOE IMEpeMelIMBaHue, I[BETeHUE (UTOIIAHKTOHA, HAPYIICHHUE
KHCJIOPOTHOTO PEKUMA, BBIXOJ 3arPS3HEHUH M3 JOHHBIX OTIIOXKCHUMN);

— MPUPOJTHBIC W COITUATTLHBIC KaTacTpo(bl (HABOJHEHHUS, yparaHbl, 3¢M-
JICTPSICEHUS], TIOXKAPBI (JIECHBIE, CTEITHBIC, TOP(SHBIC), SITUACMUU U ITU300THH,
MacCOBBI€ OECIIOPSIKHI, TEPPOPHUCTUICCKHUE aKThl, BOCHHBIC JICHCTBUS);

— TEXHOTCHHBIC KaTacTpOo(PsI (ITOKaphl HA JKHUIIBIX M TPOU3BOJICTBCH-
HBIX 00BEKTaX, Ha TPAHCIIOPTE, aBapHH HA MTPOM3BOJICTBE, HA TPAHCIIOPTE,
Ha He(Te- W Ta30MPOBOJAX, HA OUYHCTHBIX COOPYKCHHUSX, HEJerajabHbIC
COPOCHI 3arps3HAIONINX BEIIECTB).
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B c¢Bs13u ¢ 3TUM 3ammTa KICTOYHHUKOB BOJOCHAOKEHHUS HOKHA 00ec-
MEYMBATHCS BHITIOJIHEHUEM:

— Opranu3aioHHbIX (3()PEKTUBHOE HCMOJIb30BaHUE (PUHAHCOBBIX
CPEACTB U MAaTEPUAIIbHO-TEXHUUYECKUX PECYPCOB, BBIJEISAEMbIX HA 3aILUTY;
COOJII0/ICHNE WHXXEHEPHO-TEXHUYECKUX HOPM MPOCKTUPOBAHUS, OTPAHU-
YEHUE MOJIa4yd MUTHEBOW BOJIbI HA TEXHUYECKHE HYXKJIbl U HA ropsiuee BO-
nocHabxenue B YC);

— UHKEHEPHO-TEXHUYECKUX (YCTPOMCTBO VYKPBITHUH JUIsl 3allUThI
JUYHOTO COCTaBa M O0OPYIOBAHHWSA, aBTOMATHU3AIIMIO KOHTPOJISI 3arps3He-
HUS BOJbl HA MCTOYHUKAX BOJOCHAO0XKEHUS, B pailloHaX pa3MeEIlIEeHUs pa-
JTUAIIMOHHO-, XUMUYECKHU-, OMOJIOTMYECKH-, TT0KAPO-, B3PHIBO- U THUAPOIU-
HAMUYECKH OMACHBIX OOBEKTOB);

— CAHUTAPHO-TUTUEHUYECKUX M MPOTUBOIMUAECMUYECKUX (PEKUMBI
CIEUAIBHON OYUCTKH, T. €. OCBETJICHHUE, 0OCCIIBEUMBaHNE, 00E3BPEKUBA-
HUE U 00€33apakMBaHUE BOJIbI; CUCTEMATUUECKU KOHTPOJIb 32 MPOILIECCOM
TPaHCTIOPTUPOBAHUSI BOJIBI M COXPAHEHUS €€ KaueCcTBa) TpeOOBaHUM.

be3omacHOCTE MUTHEBOTO BOJOCHAOKEHMS CTajIa OJHOIM M3 TJIaBHBIX
COCTABJISIIOIIUX OOIIEH IKOJOornYecKor 6e30macHOCTH HaceneHnus. Hopma-
TUBHOE 00eCIIeYeHUE IEHTPAITM30BAHHOIO BOJJOCHA0OXKEHU S, HAITPaBICHHOE
Ha BBITIOJIHEHUE BBICOKUX TPeOOBAHMI K Ka4eCTBY BOJIbI U MOJTHOE YIOBJIE-
TBOPEHHE B HEH, JIOJHKHO OXBAThIBaTh HE TOJBKO TEXHUYECKHE U IKOHO-
MUYECKHE, HO U AKOJIOTMYECKUE (haKTOPHI.

Juteparypa

1. lIumosa, O. C OCHOBBI 3KOJIOTUU U SKOHOMHUKH MPUPOJONOIb30BAHUSA | YUEOHUK
/ O. C. IInmosa, H. K. CokomoBckuii. — Musnck : BI'DY, 2002. — C. 89—-102.

2. Xyp6a, M. I'. Ounctka U KOHAMLIMOHUPOBAHUE MPUPOJHBIX BOJ: COCTOSIHUE, TPO-
onembl 1 nepcnekTuBsl pazsutud / M. I'. XKypba // BonocHabxeHue U caH. TEXHU-
ka. —2002. — Ne 5.

3. Butuenko, A. H. T'eoskonorus : kypc nekuuii / A. H. Butuenko. — Munck : BI'Y,
2002.-101 c.

YK 614.8+519.85

OBOCHOBAHHUE OBBEMHO-IIJTAHHPOBOYHbBIX PEILEHUI
BbICOTHBIX 3JAHUU C TOYKHU 3PEHUSI
BE3OITACHOI'O ITPEBBIBAHMUSA JIIOJEN B HUX

B. B. Komak, Hayuonanohwiii yHusepcumem epaxcoancKou 3aujumsl Ykpaurul,
2. Xapvkos

[Ipu mpoexTHpoBaHUU 3AaHUN MPEAYyCMATPUBAIOTCA CHEIUATIbHBIC
MPOTUBOIOKAPHBIE PEILICHUs, KOTOPhIE CO3/Ial0T HEOOXOAMMBIE YCIIOBHUS
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YCICIIHON peanu3anuu mpouecca 3Bakyanuu. Cpeau 3TUX pelieHui 3Ha-
YEHUE UMEET KaK CTPYKTypa, TaK U pa3Mepsl ImyTer 3Bakyauuu. [1ockomns-
Ky IYTH 3BaKyalluy MPOHU3BIBAIOT BCE 3[]aHUE, a UX IUIOUIaJb COCTABIIACT
3HAUUTENbHYIO YacTh €ro OOIIed MIIOMIaan, TO UX CTPYKTYpa U pa3Mepsl
OKa3bIBAIOT 3HAYUTEIBHOE BIIMSHUE HA 3KOHOMUYECKUE, TEXHUYECKHUE U
IIPOTUBOIIOXKAPHBIE MTOKA3ATENIN NIPOEKTHBIX pemeHnid. OQHAKO MPOEKTHHIE
peuieHuss MOXKHO cuuTaTh Hed((DEKTUBHBIMU, €CIU pelIeHUs Oe30IacHo-
CTH JIIoJeH OynyT MPUBOAUTH K HEAP(HEKTUBHOMY HCIIOIB30BAHUIO 00be-
MOB 3/1aHus (MW APYTMMH CIIOBAMU IUIOIIAJICH IIeJeHANPaBICHHOTO Ha-
3HaueHus1). [loaToMy BO3HHMKaeT 3ajadya O pAlMOHAIBLHOM pa30HEHUH
IPOCKTUPYEMBIX 3/IaHUI Ha JBa BUAA OOJACTE: MEepPBbIC YUUTHIBAIOT (-
(EeKTUBHOCTh WCIIOJIB30BaHUS IEJICHANIPABICHHON TUIOMIAAN OT PElICHUs
3aJlauu pa30ueHus, a BTOPbIC — OT PEIICHUS 3a/1a4l TPACCUPOBKHU.

IIpy npOeKTUPOBAHUM BBICOTHBIX 3IaHUN ONMPEACISIONINM IPU 3Ba-
Kyallud CTAaHOBUTCSA BpeMs JBMIKCHHS IO JICCTHUYHBIM KJIETKaM, Xapak-
TEPHOW YepTON Il KOTOPBIX SABJISIETCS OOpa3o0BaHUE 4YaCTE€ MOTOKOB C
MaKCUMaJbHOM IJIOTHOCTBIO B MECTaX CIUSHUS OTOKOB HA YPOBHE BBIXO-
noB n3 sTaxeil. [loaToMy nHTEpec mpencraBiiieT 00OOCHOBAHUE Pa3MEPOB
JIECTHUYHBIX KJIETOK M UX KOJHMYECTBA, MO3BOJIAIONINX OCYIIECTBIATH Oec-
NPENSATCTBEHHOE JBUKEHHE IIOTOKOB JIFOJIEH 3a IOITyCTUMOE BPEMSI.

Paccmotpena u penieHa 3agada, coiepkaresibHas IOCTaHOBKA KOTOPOM
cBojuTCs K cienytouiemy [1]. HeoOXxoaumo omnpenenantb CTpyKTypy IMyTeu
HBAKyallMOHHOTO JIBWKEHUS JIoed (MUHUMAJIbHOE KOJMYECTBO JIECTHUII,
KOPUJOpBI Ha 3Ta)kaX, OOECHEUMBAIOIIUE JTOCTYIl KO BCEM MOMELIEHUSIM U
mudTaM, METPUYECKUE XapaKTEPUCTUKH ITyTeH IBW)KCHUS) TaKyO, YTOOBI
MaKCUMaIbHOE BpeMs NOJHOW 3BAaKyalluy, HEOAHOPOAHO PACIOJIOKEHHBIX B
3MaHUM JTIOACH, ObUI0 MUHUMAJIBHBIM U HE TMPEBBIIANIO JOMyCTUMOTO Bpe-
MEHH, a TI0JIE3HO UCTIOJIb3yeMasl IJIoNAaab Oblja Obl MAKCUMAIHLHOM.

[IpennoxxeHa MoIENIb 1 METOA MOAEIUPOBAHUS PAllMOHAIIBHON Tpac-
CHPOBKH B R’, COCTABISIONMMH KOTOPOTO SBISIOTCS: METOJ 0OOCHOBAH-
HOT'O BBIOOpA KOJIMYECTBA, MECT PA3MEIICHUS U TEOMETPUUECKUX PAa3MEPOB
Tpacc (JIecTHHI[) B R’; MOZENs M METOJ ONTHMAIBHOM MPOKIAAKH CETH
Tpacc (kopumopoB) B R°, o6ecIednBaromil JOCTHKUMOCTh KaXKIOH OT-
nenpbHOM momobnactu (rmomenieHus). MeToa pelieHrus paccMaTpruBaeMoi
3a/1a4l OCHOBAH HA KCIOJIb30BAHUU anroputma VR-TOKpBITUSA (CHCTEMBI
OCTOBOB, CBS3BIBAIOIIUX I10JI00JACTH C pyOekaMu), KOTOpoe o0samgacT
CBOWCTBOM ITOJTHOTBL.

[IpennoxeHHbI MOAXO0J TPACCUPOBKU IMO3BOJISIET YUUTHIBATH MET-
pUYECKHE MapaMeTpbl TPacc, KOTOPbIE HE PACCMATPUBAIOTCA B POJICTBEH-
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HBIX 3a7a4ax Teopuu rpacdoB. s onpeneneHuss METPUUYECKUX TapaMeT-
POB Tpacc OCYIIECTBISETCS MOJCIUPOBAHKUE JIBUXKEHUS JTIOJICKUX MOTOKOB
C HOPMHUPOBAHHOW MJIOTHOCTBIO Ipu oMoy ceren [letpu.

Pa3zpaboTano anropuTMUYECKOe U IporpaMMHOE 00ecTieYeHUE METO-
noB. IIpoBeneHO KOMIBIOTEPHOE MOJIETUpPOBaHUE Pa30MEHUs U TPacCH-
poBKM Ha mpuMmepe S50-3TakHOW OalllHM, TMO3BOJISAIONIEE OOOCHOBBIBATH
O00BEMHO-TUTAHUPOBOYHBIE PEIICHUS] BHICOTHOTO 3JIaHUSI C TOYKU 3PEHUs
0€3011acHOro MPeObIBAHUS JIFOJICH.

Juteparypa

1. Komsak, B. B. Moxeni Tta metonu po30OUTTA 1 TpacyBaHHS AJI OL[IHKMA LUISIXIB
eBaKyallii y BUCOTHUX OymiBisx mpu mnpoektyBanHi / B. B. Komsik : aBtoped.
auc. ... kaHn. TexH. Hayk :  01.05.02 «MarematuuHe MOJENIOBAHHS Ta
oOuuncIIOBaIBHI METOAN». — XapkiB, 2014. — 25 c.
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IKPAHUPOBAHUE J1bIMOBOI'O
IHOXKXAPHOI'O U3BEIINATEJIA

A. T. Bonouko, A. B. Kouyba, ['YO «Hncmumy npogeccuonanvHotl nepenoocomosku
kaopoey MYC Pecnyonruxu bBenapycw, noc. Ceemnas Powa

JIrobas cuctema MoOXKapHOW CUTHAIM3AIUU JaKe MPU MUHUMATbHOM
KOH(pUTyparuu I0KHA COAepKaTh aBTOMAaTUYECKHUE MOXKapHbIC M3BEIla-
T€JIW, BKIIOUYEHHBIC B NUICH(BI CUTHATU3ALMU U TPUEMHO-KOHTPOIbHBIM
npuOOp C CETEBBIM U PE3EPBHBIM UCTOYHUKaMU nutanus. Kaxnas u3 stux
COCTaBHBIX YaCTE€U B MPOILECCE IKCIUTYaTALNH IMOJBEPTaeTCsl BO3AEHCTBUIO
MIOMEX €CTECTBEHHOI'0 U MCKYCCTBEHHOTO MPOUCXOKIACHHUS: IEKTPOCTATH-
YECKHMU Pa3psiiaMu BO BpEMs TPO3bl, CETEBBIMU MMOMEXAMH, SJIEKTPOMATr-
HUTHBIMM TOMEXaMHu (MMMYJIbCHBIMU M HENpepbIBHbIMU). MMIynbCHBIE
MOMEXHM BO3HHMKAIOT MPHU BKJIIOYCHUU W BBIKIIOYEHUU PA3IAYHOTO 000pYy-
JIOBaHUsA, HEMPEpPhIBHBIE — MPU PpabOTE Pa3IUYHBIX pPaaAUOIEPEAIONINX
YCTPOWCTB, B TOM 4HUCJE Mpu paboTe cOTOBbIX TenedoHOB. BoznelicTBue
MMIYJbCHBIX MOMEX HAa CHUCTEMY IMOXKAPHOW CUTHAIM3AIMUA MOXKET IpH-
BECTH K MTOJTHOMY WJIA YACTUYHOMY OTKa3y ammaparypsi [1].

Kak anbrepHaTnBy METaUIMYECKMM 3KpaHaM MPUMEHSIOT IUIaCTMAac-
COBBIE KOPITyCa C HAHECEHHBIM Ha ITOBEPXHOCTH CJIOEM MeTauia. B Hacros-
1Iee BpeMs HAHOCST CJIOW antoMuHud, ToamuHon 1-10 mxm. Takoe 3kpaHu-
pyrolee MOKPBITHE, OCOOCHHO TPU HU3KUX YaCTOTAaX AJIEKTPOMATHUTHOTO
MOJISl, UMEET HU3KYIO IKPAHUPYIOIIYIO CIIOCOOHOCTh U 3TO 3a4acTylO IPUBO-
JUT K HU3KOW KOHKYPEHTOCIIOCOOHOCTH BCETO IEKTPOHHOTO OOBEKTA.

91



[ToxapHast 6€30MacHOCTb U MPEAYNPEKICHIE YPE3BHIYANHBIX CUTYAIHI

DKpaHUPYIOIasi CIIOCOOHOCTh METAJUIMYECKOTO dKpaHa OINpeesieT-
Cs €ro AJICKTPONPOBOJIHOCTHI0, MArHUTHOW MPOHUIIAEMOCTHIO M TOJIIIUHON
sKkpaHa. Uem BbIIE 9TH BEIMYHMHBI, TEM BBIIIE AKPAHUPYIOIIAS CIIOCO0-
HOCTh METAJUIMYECKOTO 3KpaHa. Eciiv mepexoauTs OT CTaleyd K YHUCThIM
MeTajulaM C BBICOKOW AJIEKTPONPOBOIHOCTHIO TUIIA MEJb WM cepedpo, TO
AIEKTPOIPOBOJHOCTh MOYKHO YBEJIMUUTH JIUIIb HA OAUH HOPSIOK. B TO xe
BpEMsI, €CJIM OTHOCUTEIbHASI MArHUTHASI TPOHUIIAEMOCTh MEAU paBHa 1-2,
TO OTHOCHUTEJNIbHAsI MarHuTHas MpoHUIaeMocTh ciiaBoB Fe—Si, Ni-Fe u
apyrux MoxeT npocturath 3HadeHuid 100000 u Oomee. Takmm o0pazom,
MPUMEHUB TAKWE CIUIaBbl, MOXHO YBEJIUYUTh IKPAHUPYIONIYIO CIOCO0-
HOCTb MOKPBITUA Ha 3—5 nopsakoB. COBMECTUTh B OJJHOM MaTepualie Tak,
9TOOBI OH 00JIa/Iall OJHOBPEMEHHO BBICOKMMH 3JIEKTPOMPOBOIHOCTHIO U
OTHOCHUTEJIbHOM MArHUTHOW MPOHUIAEMOCTBIO ITPAKTUYECKA HEBO3MOXKHO.
CrnenoBaTenbHO, SKPAHUPYIOLIEE MOKPBHITUE IOJKHO OBITH MHOTOCIION-
HbIM. Tak cJIOM adlOMUHUS MPUJIACT MOKPBHITHUIO HEOOXOIUMYIO AJIEKTPO-
IPOBOJIHOCTh, a CJIOW M3 TPAaHCPOPMATOPHOUN CTaau — HEOOXOJIUMYIO OT-
HOCHUTEJIBHYIO ITPOHUALIAEMOCTH [2]—[5].
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TpoayroBbix nokpeituii / K. A. Mpouek, b. A. Diizuep, I'. B. MapkoB. — MuHCK :
Hayka u Texnuka, 1991. — 96 c.

YK 004.4:614.84

HPUMEHEHUE UHOPOPMALIMOHHBIX CUCTEM
JJIA HPOI'HO3UPOBAHUSA IMTOCJEACTBUH TTOKAPOB

B. B. Kpyuuna, B. JI. Kneeeckasa, HayuonanvHuiii yHusepcumem
2panrcoOancKoll 3auumel Yxpaurul, 2. Xapokos

IIpakTHueckoe 000cHOBaHUe. L[eNbI0 MPOTUBOIMOXKAPHOW 3aIIHUTHI
ABJISIETCS TOUCK (P (DEKTUBHBIX, YDKOHOMUYECKH 1EI€CO00PA3HBIX U TEXHU-
YeCKH 00OCHOBAHHBIX CIIOCOOOB M METOJIOB MPEAYNPEKICHHUS MMOKAPOB U
UX JIMKBUJIAIIMK C MUHUMAJIbHBIMU YOBITKAMU MpU HauOoJee panuoHalb-
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HOM MCITOJIb30BaHUU CUJI M TEXHUUYECKUX CPEJCTB TYIICHUS TOXKapa, B 4a-
CTHOCTH, TMPOTHO3UPOBAHUE TMOCIEJICTBUN MJi1 OMNpEAeNICHUsT HauboJiee
ySI3BUMBIX YYaCTKOB Ha OOBEKTaX.

CornacHo TUMOBOM y4eOHOM MporpaMme IUCHUILTUHBI «I paxmaH-
CKasl 3aIlliTa», OCHOBHBIM 33JIaHUEM MPU U3YYCHUHU ITON JUCIUTIIUHBI SB-
JSIeTCS MPUMEHEHUE METOAMK MPOTHO3UPOBAHUS M OLEHKUM OOCTAaHOBKHU B
30He ype3BbryaitHpix cutyaiui (HC). C uenbio GopMHUpPOBaHUS Y CTYyACH-
TOB MPO(ECCUOHATBLHBIX KOMIETEHIMN MPeayCcMaTPUBACTCSl UCIOJb30Ba-
HUE B Y4E€OHOM TPOIECCE MPOrPAMMHBIX MPOAYKTOB, TO3BOJISIONINX IPO-
THO3WUPOBAThH TMOCIEACTBUSA PA3JIMYHBIX YPE3BbIYANHBIX cuTyauuid. [IpakTu-
YECKOE 3HaUEHUE PadOTHI 3aKITFOYAETCS] B BOZMOKHOCTH MCIIOJIb30BAHUS Pa3-
pabOTaHHOTO MPOrPaMMHOTO MPOJIYKTa B Y4EOHOM MpoIecce ISl pacuera
MOCTIEICTBUM YPE3BbIYAHBIX CUTYaIMil, BEI3BAHHBIX MOXKApaMHU.

Metoasbl. B pabore ncnonap3oBaHa METOAMKA pacyeTa MOCIHIEICTBUIA
nmoxapos [ 1], koTopas 1mo3Bosser:

— OMPEACIIUTh TE€OMETPUUECKUE PAa3MEPBI 30H MOPAKEHUS, BOZHUKAIO-
IIUX B PE3YJIHTATE MOKAPOB (T. €. 30H CIUIONIHBIX U OTACIIbHBIX MOKAPOB);

— 0TOOpA3HTh MOCIIEICTBUS ITOXKapa Ha CXEME PACIIOIOKEHUS 00BEKTa.

[Ipu cTpoUTENHCTBE U PEKOHCTPYKIIMU MPOMBIIIJICHHBIX U OBITOBBIX
COOPYKEHUI UCIOJIB3YIOT CTPOUTEIIbHBIE MATEPUAIIBI, B YACTHOCTH TEILJIO-
U30JISIIUOHHBIE, KOTOPbIE OTHOCATCA K TOPIOYUM (MHOTOCTIOMHBIN IJIACTUK,
neHoruiact). Mcnonb30BaHWe TaKMX MaTepUajoB ISl YTEIUICHUS 31aHUM,
OCOOCHHO BBIMIOJIHEHHOE C HapYIICHUEM CYIIECTBYIOIIUX TEXHOJIOTHIA,
MOXET MPEJICTABIATh CEPHE3HYIO MOXKAPHYIO OMAacHOCTh. [loaTOMy B pado-
T€ MPU MPOTHO3UPOBAHUU TOCIEJACTBUI MOXKapa paccMaTpuBaiach CUTya-
1M TOPEHUsS TUIUT W3 TMEHOIUIAcTa, KOTOPHIMU ObLIAa BBIMOJHEHA TEILUIO-
W30JIALUS 31aHus [2].

Pe3yabrarbl. B pe3ynbTaTe MpoBEAEHHBIX PAcYETOB OIPEIEICHBI:
UCTOYHHUK BOCIUIAMEHEHHS, T€OMETPUUYECKHE pa3Mepbl 30H MOPAKECHUS
noxkapa. AHajau3 pe3yJbTaTOB PACUETOB CBUACTEILCTBYET O TOM, YTO pas-
MephI 30H CIUIOIIHBIX M OTJEIbHBIX MOXKAPOB 3HAYUTEIHLHO MPEBOCXOJSIT
MEPBOHAYAIIBHBIE PAa3MEpbl JUCTA TEIUIOU3OJISIIMOHHOTO Marepuaia. ITo
MOXKET MPUBECTU K OBICTPOMY pacIpOCTPAHEHHIO TIOKapa Ha BCIO 00pado-
TAHHYIO 3TUM MaTEpHaJIOM IUJIOIIA b KHUJIOTO 3AaHUs, a TAK)Ke CTaTh MPU-
YUHOM mMoKapa W 3aJbIMIICHHUs] BHYTpU TmomenieHus. Paspabortan mpo-
IrpaMMHBIM TPOIYKT, MO3BOJSIOMIMK OCYIIECTBISATh PACUEThl COTJIACHO
PUBEJIECHHON METO/IHKE.

3akiouenue. [lpeqioxxeHHas METOAMKA TO3BOJISIET PEUIUTH Clie-
JYIOIINE 3a]1auu:
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— OMPENICIUTh MECTO PACIIOJIOKEHUSI UCTOYHUKA BOCIIJIAMEHEHUS;

— paccuuTaTh TEOMETPUUYECKUE 30HBI MOPAKEHUSI TOKAPOB;

— OLICHUTh BO3MOXKHYIO CTETIEHb MOPAXKEHUS JIIOJIEN OT BO3/ACHCTBUS
XUMHYECKOTO 3arpsi3HEHUS B 3aBUCHUMOCTH OT BEJIMYHUHBI KOHUECHTPALIMU
yrapHOro ra3a B BO3JIyXe€.

Jluteparypa

1. SIxoBnes, JI. b. MeTtoauka NpOrHO3MPOBAHUS COLMAIBHO-IKOHOMUYECKUX IOCIENCT-
BUM YPE3BbIYAMHBIX CUTYallMd TEXHOI'CHHOI'O XapaKTepa, BBbI3BAHHBIX I10KapAMHU
/ JI. b. SlkoBneB. — X. : Hau. aspokocm. yH-T uM. H. E. XKykoBckoro «XAN», 2000. —
33 c.

2. Tennou30JSMOHHBIE MaTepHUalbl U U3/ETIHs - CBOWCTBA U Kiaccudukanus. — Pe-
xuM goctymna: http://blokbud.lviv.ua/teploizoljatsijni-materialu.html.

YK 614.841.2

HOKAPOOHACHBIE CBOMCTBA XBOU
COCHBI OBBIKHOBEHHOMU B BO3PACTE MOJIOJHAKA

A. /1. Ky3vix, B. H. Tosapancokutii, JIb6oscKuil 20cy0apcmeeHHblll YHUGepCUumem
bezonachocmu dcuzneoesmenbHOCmu, Ykpauna

Hayunoe o0ocHOBaHue. XBOIHbIE MOJIOJHSIKHA UMEIOT CaMblid BBICO-
KHI1 MIOKA3aTeNb OMACHOCTH MO IKAJIE TPUPOAHON MOXKAPHOM omacHoCcTH [1].
CocHa oObIkHOBeHHas (pinus sylvestris L) siBnsercss HauOosiee pacrpo-
CTPAHEHHOM XBOMHOM MOPOJIOW. XBOSI, COAECPHKAIIASACST HA BETBSAX MOJIOJBIX
COCHOBBIX JI€PEBBEB, SBJISETCS TOPIOYUM MATEPUAIIOM U OJHOBPEMEHHO
MPOBOJHUKOM ropeHusi. KpoMe BOJIbI XBOSI COAEPKUT U OPTraHUYECKUE Be-
1IECTBA, B YACTHOCTU TEPIIEHBI [2], KOTOPBIE SIBIAKOTCS MOKAPOONACHBIMU
Y UMEIOT CBOWMCTBA K BO3TOPAHUIO U CaMOBO3ropaHuto. llenb naHHOM pa-
OO0ThI — HCCIIEIOBATh COACpP>KaHME OPraHMYECKUX U HEOPraHMYECKUX Be-
IIECTB, BXOJAIIMX B COCTaB XBOM COCHbI OOBIKHOBEHHOW MOJIOJIOTO BO3-
pacta, METOJIOM NEPETrOHKH, a TAKXKE OLECHUTh €€ IMOYKAPOOIMACHOCTh B
3aBUCUMOCTH OT COCTOSIHUSI — CBEKECOPBAHHOIO U CYyXOrO.

MetonwL HMccnenoanust npoBom B cootBerctBud ¢ ['OCT 24027.2-80 [3]
B JabopaTopuu moxkapHoil O6e3onacHocTu. [leperonky npoBoawiIn AJis CBe-
KecopBaHHOM U cyxoil xBou Maccor 100 r kaxpas. IIpomomKUTENbHOCTD
NIEPETOHKM TApOBO3AYIIHOM cMecu cocTaBisuia 6 4. Temmeparypy BHyTpu
KOJIOBI ¢ M3MEIIFYCHHON XBOEH OMPEACIISUINA C MOMOIIBIO J1a00paTOpHOTO Tep-
MomeTpa. IHTeHCMBHOE BBIAECIIEHUE BOASHOIO Tapa mpu temmeparype 98,5 °C
U TIOCTETIEHHAs KOHJICHCAIUSA CMECH B MPOIIECCE MEPErOHKH HAOII0IAINCH Ye-
pe3 2 4 mocie Havaia dKcrepuMenTa. YToObl OTAennTh 3QUPHOE MACIIO OT CMe-
CH, B Hee 100aBWIIM KOHIICHTPUPOBAHHBINA pacTBOP CyJib(aTa aMMOHHUS.
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Pe3yabTarthl. [lyTeM neperoHkyn M3MeIbUeHHOW XBOM COCHBI OOBIK-
HOBEHHOW B MOJIOJOM BO3PACTE MOJYUWIN CIACIYIONIME 3HAYEHUS JIETYUUX
IPOJIYKTOB U BOJbI (CM. TaOIUILY).

Macca BemnectB nocJie neperonku 100 r xBou cocHbl 00bIKHOBEHHOM

Cocrosinue XBOH Macca Boabl, I Macca 3pupHBIX Mace, I
CBexecopBaHHast 42,26 2,57
Cyxas 29,46 1,02

Pe3ynbrarhl 1a00paTOpHOro SKCIEPUMEHTA MMOKa3aiu, YTO COJIEepiKa-
HUE OPraHUYECKHUX BEIIECTB, B COCTAaB KOTOPBIX BXOASAT TEPIICHBI, a TAKKE
HEOPraHUYECKUX, B YACTHOCTH, BOJIbI, B CYXOM XBO€ MEHBIIIEE IO CPaBHE-
HUIO cO cBexecopBaHHOU. Cyxas XBOS, BXOJAIAsl B COCTaB JIECHOM MOJI-
CTWJIKH, 00Jiee CKJIOHHA K BO3TOPAHUIO MO MPUYMHE HU3KOIO BIArocoep-
*KaHus. B TO e Bpems 3HAYUTENBHOE KOJMYECTBO TEPIIEHOB B CBEXKE-
COpPBAaHHOM XBOE 00YCIIaBIIMBACT €€ MOKAPOOITACHBIC CBOWCTBA, BIHSIONINE
Ha PACIPOCTPAHEHUE OTHS IO KPOHAM JIEPEBHEB U IOBPEKICHUE OTHEM
COCHOBBIX MOJIOJTHIKOB HAa 3HAYUTEIbHBIX ITOMIAASX.

3akiouenue. [loxkapHasi OMacHOCTh CYXOMl XBOM COCHBI OOBIKHO-
BEHHOW B MOJIOJIOM BO3pAacTe SIBISIETCS OOJbLIEH MO CPABHEHHUIO C XBOEH
CBE)KECOPBAHHOW, OJTHAKO HAIMYME TOPIOYMX OPraHMYECKUX BEIIECTB B
CBEXECOPBAHHOW XBOE YCUJIMBAET €€ TOPIOYHE CBOMCTRA.

Juteparypa

1. CBupuzenko, B. €. JlicoBa miponoris : miapy4yHuk ; 3a pen. B. €. CBupunenka
/ B. €. Cupupenxo, O. I'. Ba6iu, A. 1. IlIBugenko. — K. : ArpompomBuaas
VYkpainu, 1999. - 172 c.

2. BanoB, M. A. Xumus apeBecunbl u uettonao3bl / M. A. lBanoB — M. : Jlec.
npoM-cTh, 1982. — 400 c.

3. Colpbe eKapCTBEHHOE pacTUTENbHOE. MeToapl onpeieneHus: BIaKHOCTH, COZIEpPyKaHUs
30711, SKCTPAKTUBHBIX U TlyOWIIbHBIX BellecTB, 3¢upnoro macna : ['OCT 24027.2-80.

YK 614.8:621.3

PACYET TEMIIEPATYPbI HAT'PEBA 2JIEMEHTOB
MOJHUEOTBOJA TP NOABJIEHUNU
BOJIBIIHUX NEPEXO/JHBIX COITPOTUBJIEHUU

O. B. Kynaxos, HayuonanvHulil yHugepcumenm eparcoanckoll
sawumsel Yxpaunwl, 2. Xapvkos

IIpakTnyeckoe odocHoBanme. Co BpemeH benmxamuna OpaHkiu-
Ha U BunbsMa Xappuca 10 HaIIuX JHEW 3aluTa 0OBbEKTOB OT MPSMBIX
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yAapOB MOJIHUM OCYILIECTBIISIETCA IMYTEM YCTAaHOBKH MOJIHMEOTBOAOB [1].
[Topsanok ux ycrporictBa B EBporie periiaMeHTupyeTcs CTaH1apTaMy CEPUU
EN 62305.

B cootBerctBun ¢ EN 62305-3 KOJIMYECTBO COETMHEHUM BIOJIb MIPO-
BOJHHUKOB DJIEMEHTOB MOJIHHE3AIIUTHI JOJDKHO OBITh MHHUMAaJbHBIM. Co-
€IUHEHUS JIOJKHBI OBbITh BBITIOJHEHBI HAJCKHBIM 00pa3oM, HaIlpuMeEp, C
WCIIOJIb30BAHUEM IMasTHUS TBEPABIM IIPUIIOEM, CBApKH, TOPpUPOBKH, (asblie-
BBIX COCJIMHEHUH, 3aBUHUYMBAHWS WM 00JITOBOro kperuieHus. Hopmupona-
HU€ BEIMYMHBI MHUHUMAJIbHO JOIMYCTHMOIO MEPEXOJHOIO COMPOTUBICHUS
orcytcTtByeT. CoeqMHEHUS CTAIbHBIX KOHCTPYKIIMH BHYTPU apMHPOBAHHBIX
OETOHHBIX 37aHUM JOJIKHBI OTBEYaTh OCOOCHHBIM TpeOoBaHUsM. EcTh Tpe-
OOBaHME MTEPUOINIECKON TPOBEPKU HEMIPEPHIBHOCTH TIETICH.

Metoabl. CornmacHo EN 62305-1 aHucxopsinast MOJHUS, XapaKTepHas
JUIsl pPABHUHHOM MECTHOCTHU, COCTOUT U3 OJIHOTO MJIM HECKOJIBKHUX Y/IapOB B
BUJI€ KOPOTKOTO U JTUTEIHHOIO YJIapOB.

TeMneparypy HarpeBaHusi KOHTAKTOB MTPOBOJHUKOB 3JIEKTPUUECKOTO
TOKa 32 BpEMs T IIPU MOBBIIICHHBIX NEPEXOAHBIX COMPOTUBIICHUAX MOKHO
paccuuTaTh, HalPUMeEp, C MOMOIIBIO0 METOIUKH [2].

PesyabTaTbl. PacyeTHbIM myTEM OIpe/eieHa 3aBUCUMOCTb TEMIIE-
paTypbl HarpeBa MecTa COCIMHEHHS JIEMEHTOB MOJIHUEOTBOIA MPH TOSIB-
JIEHUU OOJIBIIIMX TEPEXOJIHBIX COIMPOTUBIICHUN B 3aBUCUMOCTH OT BEJTUYHMHBI
CHJIbI TOKa MOJIHUHU U €€ JJIUTEJILHOCTH JIJIsi CTaHJAPTHBIX MOJIHMM (KOPOT-
KWW yJIap, JUIMTENbHBINA yAap, IMOCIEI0BAaTENBHOCTh OJJHOTO KOPOTKOTO U OJI-
HOTO JIJTUTEIIBHOTO yIapOB) U CTAHAAPTHOTO OOJITOBOIO KPEIIJICHHUS.

3akmouenue. TemrepaTypa HarpeBa MeCcTa COCAMHEHUS PJIEMEHTOB
MOJHHUEOTBOJIa TP TOSABJICHUU OOJBIIUX MEPEXOIHBIX COMPOTUBICHUIN
3aBUCUT OT BHJa MOJIHMHM W BEJIUYUHBI €€ 3apsja (KOTOPhI HOPMHUPYETCS
YPOBHEM MOJIHHE3AIIUThl). MOJHUM B BUJE IOCIEI0BATEIBHOCTA TOJIBKO
KOPOTKHUX YJapOB HE MPUBEAYT K CKOJb 3HAUUMOMY HArpeBy MEPEXOIHOTO
koHTakTa. Jlo Temnepatypsl Oosee 100 °C KOHTaKT Harpeercs Jjisi MOJIHUHU,
B COCTaB KOTOPOM BXOAAT KOPOTKUU U JJIUTEIIbHBIN YIApPbl, a 3apsig COOTBET-
ctByet [ u Il ypoBHsAM monmHuesamuTel. o Temneparypst okoino 200 °C koH-
TaKT Harpeercs Il MOJIHHUH, B COCTaB KOTOPOM BXOJISAT KOPOTKUM WU JIJTHU-
TEJILHBIN yJIaphbl, a 3apsii COOTBETCTBYET | ypOBHIO MOJTHUE3AITUTHI.

CornacHo [2] YCIOBHYIO BEpPOSTHOCTb TOT'O, YTO BOCILIAMEHSIIOIIAs
CIIOCOOHOCTH TOSIBUBILIETOCS B 3JIEMEHTE OOBEKTa SHEPTreTUUECKOro (Tem-
JIOBOT'0) UCTOYHHUKA JIOCTATOYHA JUISl 3a)KUTAHUS TOPIOYEH Cpesibl, HaXOIs-
nieics B 3TOM 3JIEMEHTE, MPUHUMAIOT PABHOM HYJIIO, B YaCTHOCTH, €CIHU
UCTOYHUK HE CITOCOOCH HArpeTh BEIIECTBO BhINIe S8O-ITPOIIEHTHOTO 3HAUe-
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HUS TEMIEPATYpPbl CAaMOBOCIUIAMEHEHHUS BEIIECTBA WA TEMIEPATYPhl CaMO-
BO3IOpaHMs BEIIECTBA, UMEIOLIETO CKIIOHHOCTh K TEIJIOBOMY CAMOBO3IOpa-
Huto. Takum oOpazom, uctounuk c¢ temmeparypoir 200 °C MOXKeT SIBISThCS
VCTOYHUKOM 3aKUTAaHUS IS BEIIECTBA, Y KOTOPOro S0-MpOLEHTHOE 3Haue-
HUE TeMIepaTypbl camoBociuiaMenenus Mernee 200 °C.

Jluteparypa

1. bazensn, O. M. ®usuka MoHUM 1 MoHHE3amuTsl / O. M. bazensn, 0. I1. Paiizep. —
M. : ®uzmatrus, 2001. — 320 c.

2. [loxapuas OGe3zonacHocTh. OOmme tpedoBanus: 'OCT 12.1.004-91. — Bsen.
01.07.92. — M. : U3n-Bo ctanaapToB, 1992. — 78 c.

YK 614.841

O PAITUOHAJIbHOM PASMEIIEHUHU ITPOTUBOIIOXKAPHbIX
JATYUKOB (OPOCUTEJIEN) B IOMEIIEHUHU
NPSIMOYT OJIbHON ®OPMBI

B. A. Benvckuii, K. I1. Kypeu, I'YO «I omenbckuti uHM#CeHepHblll UHCIMUNY I »
MYC Pecnybauxu bBenapyco

BBenenue

PaccranoBka mokapHbIX H3BelIaTeJel — TeOpUs M NMPAaKTHKA.
CKOJIbKO MOKapHBIX U3BEIIATEIeH HE0OOXOAMMO CTaBUThH B IIOMEIIICHUH, HA
HOPMAaTHBHOM PACCTOSTHUM JIPYT OT JApyra Wiv B JIBa pa3a yaule, a KaKk oT
CTEHBI, B KAKMX CHCTEMaxX Kakas pacCTaHOBKa M3BellaTesel TpedyeTcs Mo
HOpMaM, €CJIM TIOMEIICHHE HEMPsIMOYTOJIbHOE WIJIM OBaJIbHOE, CpaboTaer
JIY TIOXapOTYIIIEHUE MPU OTKAa3€ OJHOTO M3Bemaresis? Bo MHOTHX clydasx
JIaXK€ ONBITHBIE MPOEKTAHThI HE JATyT OJMHAKOBBIX OTBETOB. [lonpobyem
MPOSICHUTh CUTYAIlUIO MIPU KUCMOJIb30BAHUM €BPOINEUCKUX KPUTEPHUEB MPO-
EKTUPOBAHUS MPOTHUBOMOKAPHBIX CUCTEM.

Ilnomanb, 3ammumaeMasi MoKapHbIM u3BemareaeM. OgHa U3 oc-
HOBHBIX IMPUYUH, YCIOXKHSIOIIUX MPOEKTUPOBAHUE B YACTH PAaCCTAHOBKHU
MOXKAPHBIX M3BENIaTeNIe, — 3TO OTCYTCTBUE B HAlllel HOPMATUBHOU Oaze
OMpeIeNICHUS TUIONIAIH, 3allUII[aeMON MOKapHbIM u3BeniareneM. Haunnas
c 1984 r. B HOpMax yKa3bIBa€TCs CpEeAHSS IUIOMIA/lb, KOHTPOJIUPYEMAS OJI-
HUM U3BEHIATENIEM, a TAK)KE MAKCUMAaIbHOE PACCTOSHUE MEX1y U3BellaTe-
JSIMH, U3BEIIATEJIEM U CTEHOM, B 3aBUCMMOCTH OT BBICOTHI 3aIllUIIAEMOTO
nomelenus. Harpumep, nipu BbicoTe 10 3,5 M pacCTOSTHUE MEXAY JbIMO-
BBIMH M3BEIIATEISIMH HE JOJDKHO MPEBBIMIATh 9 M, a OT cTeHbl 4,5 M
(puc. 1), u mo CHull 2.04.09—84 «IloxxapHasi aBTOMaTUKa 31aHUN U CO-
OpYXEeHHUi» U 1o AchcTByroIeMy B Hacrtosmiee Bpems HIIB 88-2001%*
«YCTaHOBKH MOXKAPOTYIICHUSI U CUrHaIu3auu. HopMbl U npaBuia npoek-
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ThpoBaHus». [Ipu 3TOM yKa3bpIBaeTCA CpeHsIs MII0MIAb, KOHTPOJIUPYEMas
TOKAPHBIM H3BEIIATENEM, PaBHAs 85 M’, XOTS B JAHHBIX YCIOBHSIX OHA HE
MOXET MpeBbIaTh §1 M>. B 80-x rr. IIPOIIJIOTO BEeKa JaHHas (popMynu-
pPOBKa HE BBI3bIBaja BONPOCOB, TaK KAK MNPAKTUYECKU BCE MOMEIICHUSA
UMEJU TPSIMOYTOJIbHYI0 opMy. B Hacrosiiiiee BpemMsi MHOTO 3/1aHUM UMe-
IOT OBAJIBHBIE U KOCOYTOJIbHBIE IIOMEIICHUS.

Puc. 1. Pazmenienune IbIMOBBIX HU3BELIaTEIEH
U pajnyCc KOHTPOIUPYEMOH IJI0IIA N

O6menpuHsTas ¢pu3udecKas MOJCIb ONPEACIICHUS ToXkapa Ha Tep-
BOM 3Tare B OOJIBIIIOM MOMEIICHUN C TOPU30HTAIBHBIM MEPEKPHITHEM: T10-
TOK JIbIMa C TEIUIbIM BO3yXOM OT OYara moJHUMAETCs K MOTOJIKY U pacxo-
JIATCST B TOPU3OHTAJIBHOW IIOCKOCTH. C YBEJIMYEHUEM PACCTOSIHUS OT
ouara OBICTPO CHIIKAETCS yACbHAas ONTHYECKas IJIOTHOCTh Cpeibl (0Iu3-
KO K 0OpaTHO KBaJpaTUYHOMN 3aBUCUMOCTU) U OJJTHOBPEMEHHO IMaJaeT TEM-
neparypa 3a cueT pa30aBJEHUSI YUCTHIM XOJOJHBIM BO3JyXoM. Makcu-
MaJIbHOE€ PACCTOSHUE MEXJY W3BEIIATESIMA OMpPEAEIseT JOMYCTUMOE
paccTosiHME o4yara OT IT0YKapHOTro u3Bemaress. B HameMm npumepe Makcu-
MaJIbHO yJIaJICHHAas OT M3BEIIaTeNIel TOUKa HaXOAUTCS B LICHTPE KBajparta,
00pa30BaHHOTO YETHIPbMS M3BEIIATEISIMU, HA PACCTOSHUU 6,36 M OT Kax-
noro u3 Hux (puc. 1). OTcroa MOXXHO 3aKIIOUYNUTh, YTO OJUH JHIMOBOW M3-
BeIIaTENb 3aLIUIIAECT KPYT paanycom 6,36 M, miomaaso 127 M.

ITocTranoBKka 3a1aun

CpaBHUTHh KOJMYECTBO MAaTUYUKOB (mamee — J[), HEOOXOAUMBIX IS
KOHTPOJIS 32 IJIOMIAIbI0 MPSMOYTOIBHOW (hOPMBI B 3aBUCUMOCTH OT CIIO-
coba ux pasmemieHus. Cruenath BBIBOA O MPEANMOYTUTECIBHOCTH KaXKIOTO
croco0a pa3MeIeHrs B 3aBUCHMOCTH OT Pa3MEPOB MTOMEIICHUS B pajanyca
KoHTpos .

IIycte JI TEXHOJOTHMYECKH CIIOCOOEH KOHTPOJHUPOBATH ILIOIIAb,
MIPECTaBIISIIONLYIO0 COOOM KpyT paauyca r.
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1 cioco6
[Tosmoxum, 4TO Mone3Has IIomaab, KoHTposupyemasa [, npeacras-
asieT coOoM KBaapar, BIUCAHHBIN B KPYT paauyca » (CM. puc 2).
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Puc. 3

[TonsitHO, yTOo KONMmyecTBO [, KOTOpOoe TpedyeTcss Ha MOMEIIECHHE
pa3MepoM a x b, MOKHO paccuuTath 1o hopmyiie

a b
N =||—|+1||| —=|+1|=nn,, 1
: \/Er N2 r ab M

rae n,,n, — Koamdectso Jl B psay 10 TOPU30HTANIN U 110 BEPTUKAJIH, COOT-
BETCTBEHHO, [x| — Ilenas 4acTh 4ucia x.

Jns mONHOTHI MCCIIENOBAaHUS BOMPOCA pACCUMUTAEM KOOpAWHATHI J]
IUIs. IPOU3BOJIBHOTO noMenieHus. Kpaiiaue /I ciieBa U cripaBa pasMeCTUM

2
Ha PacCTOSIHUU 71/. OcranbHubie [l B psay OyayT pacnoiaraTbCsa ¢ HEKO-

TOPBIM HaAXJICCTOM. Hepr,Z[HO II0OKa3aTb, YTO MCKOMBIC KOOPAHWHATBI MOK-
HO 3a11McaThb B BUJC

2 B S —

7r+(i—1)ha, 77"4’(]'—1)}11? ) lzl,l’la, jzl,l’lb. (2)
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2 criocob

[TonoxkuM, 4TO moJie3Has IUIoImaab, KOHTpoaupyemas I, npencras-
JsieT coOO MpaBWIbHBIN IIECTUYTOJIBHUK, BIIMCAHHBIA B KPYr paauyca r
(cM. puc 4).

Puc. 5

HOHSITHO, 4TO IIPHU TaKOM croco0e pPasMCIICHUA PpACCTOSAHUC MCIKIY
COCCIHNMU I[ I10 FOpI/IBOHTaJII/IpaBHO\/gI’ , 4 110 BCPTHUKAIIK, COOTBCTCTBCH-

HO 1,57. TIpuOIU3UTENbHO KOJIUYECTBO JATYMKOB MOKET ObITh PACCUUTAHO
B COOTBETCTBUM CO CIIEAYIOLIEH CXEMOU.

IIpu Takom cnocobe pasmenieHus, JI 00pa3ytoT, ¢ reOMETPUUYECKOM
TOYKH 3PEHHUS, KOChIe M TOPU30HTaIbHbBIC psJibl (puc. 4). Toraa, mo a”aio-
TUU C TPEABIYIIUM CIy4aeM, HEOOX0IMMOE KOJMYECTBO JATYMKOB MOXKET
OBITh BBIYHMCIICHO 1O (popMyJie

Ny = [ <A (a1 || [ 21| = m m,, 3)

\/gr 1,57

rape m,,m; — KOJIUYCCTBO I[ B KOCOM M I'OPpHU30OHTAJIBbHOM pAaAax, COOTBCT-
CTBCHHO.
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[TonsitHO, yTO (popmyna (3) maeT nmpuUOIMKEHHBIM pesynbrar. [lo-
TPEIIHOCTH OYyAyT UMETh MECTO B NIEPBYIO OUYEPEIb C OCOOCHHOCTSIMU Pa3-
memienus JI BOmm3u kpaes. [lpm HEoOXogMMOCTH MOXKHO pa3padboTaTth
NMOAPOOHBINA aNropuT™ pasmMerieHus I, a Takxke MoaydyuTh GOpMYJIIbI IJIs
pacyeTa KOOpJMHAT KaKJI0T0 JaTYMKa, aHAJIOTUYHBIE popMynam (2).

[ToHATHO Takke, 4TO B MPEAEIBHOM Cllyyae OTHoueHue uucna /l,
HEOOXOAUMBIX B Ka)KJIOM CJydyae, paBHO OOpaTHOMY OTHOIIEHHUIO UX IO-
JIC3HBIX IIOIIAJIEH, T. €.

N, 1 SmeCTHyr % 3r ? 3\/§

= = =" x1,3.
N, S 27 4

KBaJpara

Taxkum 0Opazom, TIpu pa3MENICHUH MEPBBIM CIIOCOOOM TpedyeTcs: Ha
30 % Oompbie [, yeM BO BTOpOM cilydae.

JIurteparypa

1. IToxxapuas 6e3omacHocts. O6ume Tpedosanus : [OCT12.1.004-91* CCBT.
2. CBojibl paBuMII cUCTEMBI okapHOi 6e3omacHocty : CIT 1.13130.2009, CII 2.13130.2009,
CIT3.13130.2009, CIT4.13130.2009, CIT 7.13130.2009.

OBECIEYEHUE MOXAPHOI BE3OITACHOCTHU TOPOJI0OB
PECIYBJMKHU KA3AXCTAH, 3AJIEICTBOBAHHBIX
B NPOBEJEHUU MEKIYHAPOJTHOWM
BBICTABKH «9KCII0-2017»

A. b. Kycaunoe, Koxuwemayckuti mexnuyeckuti UHCMUmym
Komumema no upezsviuaiinvim cumyayuam MB/] Pecnyonuxu Kazaxcman

Heasn. Llenpto m 3amadyer UCCIENOBAHUS SBJISACTCS W3YYECHHUE MOA-
BEP)KEHHOCTH TOXKAPHOW OMacHOCTH TopojioB KazaxcraHa, 3aeiiCTBOBaH-
HBIX B MPOBEACHUMU MK TyHapoiHOU BhICTaBKU « IKCIIO-2017», a Takxke
BBIPA0OTKAa COOTBETCTBYIOUIUX YIPABJICHUYECKUX PEIICHUN MO MUHUMU3A-
I[MU TOKAPHOTO PUCKA.

MeTtoabl. MeTOI0JIOTUYSCKOM OCHOBOW HCCICHOBAHHUS SIBIISICTCS
TEOpUs] MHTETPAJIbHBIX PHUCKOB, MAaTE€MaTHMYECKUN aHaIu3 M COIlHaJIbHas
ctaTucTuka. Jlo HacTosImiero BpeMEHHW HE MPOBOJWIIACH BCECTOPOHHSSA
OIICHKAa MO>XKapHOM OMacHOCTH I'OPOJIOB, 3aJ€CTBOBAHHBIX B MPOBEICHUHN
MexayHapoaHo# BeicTaBkU «OKCIIO-2017».

Pe3yabTaThl. YCTaHOBJICHO, YTO CPEIHEE KOJIUYECTBO MOXKAPOB, MO-
CTpaJaBIIMX W MOTHOIIMX B MCCIEAYEMBIX TOpOJax BbIIIE CPEIAHETO pec-
MyOJIMKAHCKOTO TIOKa3aTesss. AHaIU3 MPUYMH BO3HUKHOBEHUS MOXKAapPOB B
UCCIIETyEMBIX COIMATIbHO-PKOHOMUYECKUX CUCTEMAaX IMOKa3all, YTO UX OC-
HOBHBIMM (DaKTOPAMU SIBJISIFOTCSI COI[MAILHBIC IPUYUHBI (HApYIIIEHUE Tpa-
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BWJI TOKapHOW O€30MacHOCTH W HEOCTOPOXKHOE OOpallleHHE C OTHEM).
CpaBHHUTENbHBIA aHAIN3 TpeOyemMoro M (HaKTUYECKOTO KOJIMYECTBa IIO-
YKApPHBIX MOJIpa3/ICICHUN MOKa3ajl, 4TO UX KOJUYECTBO HE OTBEYAET TpeE-
oyemoMy moka3zarento B Actane Ha 43 %, B Kaparanzge 17 % u Kokmeray
25 %. B cBsi3u ¢ yeM NPOTUBOMNOKAPHBIE TOAPA3IAECIEHUS TAHHBIX TOPOIOB
B 24 % OT BceX BBI30BOB HE YKJIAJbIBAIOTCA B HOPMATUBHOE BpEMs MPUOBI-
THS K MECTY MOXapa.

O0JsiacTh NMpUMeHEHUs] HAYYHBIX pe3yabTaToB. [lomyudeHHble pe-
3yJbTaThl MOTYT OBITH MCHOJB30BAHBI MECTHBIMU HCIOIHUTEIILHBIMU Opra-
HAMH 1 YTIOJTHOMOYEHHBIM OPTaHOM B 00JIACTH MOKAPHOW OE30MaCHOCTH TIPH
pa3paboTKe MEpPONpUATHUH TO 00ECTeYeHHI0 OE30MaCHOCTH B ropojiax, 3a-
JNENCTBOBAHHBIX B IIPOBEJICHNN MEXAYHapo1HOM BhicTaBKU « IKCIIO-2017».

3axuouenue. [IpoBeneHHBIN aHANINM3 TOKAPHOM OMACHOCTU TOPOJIOB,
33JICICTBOBAHHBIX B MPOBEICHUM MEXTyHapoaHOM BbicTaBku «IKCIIO-
2017», a Takxe 00beM pabOThI MOKaAPHO-CHACATEIbHBIX MOJIPA3ACICHUN U
BpEMsI UX OMEPATUBHOTO PEarupoBaHUs MOKA3bIBAIOT, YTO JIJII MUHUMU3A-
IIMY PUCKA MOXAPHOU OMACHOCTH B JAHHBIX TOpOaX, HEOOXOIUMO:

— YCWINTh TPOPUIAKTHYECKYIO PabOTy Cpeau HACENICHUs IyTeM
pacuIMpeHusi METOJI0B MPOTHUBOMOXKAPHOW MpOIaran/ibl, 3aJeHCTBOBAB IIPU
TOM OpraHbl COIUAIBHOTO 00€CeYeHUs, MECTHON aJMUHHUCTpAIUH, TIpa-
BOOXPAHUTEIBHBIX OPTaHOB U CPEJCTB MacCOBOM MH(OpMaIIHii;

— IIPOBECTH pabOTHI MO JOMOJHUTEIBHOMY CTPOUTENLCTBY 16 mo-
YKAPHBIX JIETIO.

V]IK 623.454

3AJAYN HAYUHHO-METOAOJIOI'MYECKOI'O OBECIIEYHEHU A
NEKJITAPAIIMU BE3OITACHOCTHU OBFBEKTOB
XPAHEHMSA UH’KEHEPHBIX BOEIIPHUITACOB

H. H. Jlucentuukoes, 0-p mexu. Hayk, npogeccop,
Hayuno-uccneoosamenvcruii uncmumym Boopyawcennvix Cun
Pecnybnuxu Benapyco, 2. Munck

U. B. Epmonenxo, Ynpasnenue unsiceHepHulx 8otick I enepairbroeo wimaba
Boopyawcennvix Cun, e. Munck, Pecnyonuxa benapyco

CraTucTHKa TTOKa3bIBACT, YTO TOJILKO 3a mocijiequue 15 netr Ha o0b-
eKkTax xpaHeHus: 6oenpunacoB Pocculickoit @enepanuiv Mpou3ouwio doee
20 upesBbiuaiinbix curyanuii (UC), B pesynbTaTe KOTOPBIX TOCYAapCTBY
MIPUYMHEH 3HAYUTENIbHBIN MaTepuainbHbIi yiiepo [1]. 3a aHagoruuHbIN 1e-
pHOJ BPEMEHU B JAPYIrUX cTpaHax mupa npousouuio 6onee 40 takux YC.
B nameii crpane B Hacrosiee BpeMs aeictByeT [locranoBnenue Coera
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MunuctpoB PecnyOomuku bemapycs ot 20 deBpans 1998 r. Ne 280
«O0 00s13aTeIbHOM JIEKJIAPUPOBAHUU OE30MaCHOCTH MPOU3BOJICTBEHHBIX
00bekTOB PecnyOnuku benapych» M COOTBETCTBYIOIIMN €My 3aKoH [2],
ompeeNomuid pa3padoTKy Jekmaparuu 0€30MacHOCTH YKa3aHHBIX BBIIIE
O0OBEKTOB OJMH pa3 B MATh JIeT. YKazaHHas Jlexnapamus n1opkHa pa3zpada-
TBIBATbCS PYKOBOJAIIMMU JOJDKHOCTHBIMU JIMLIAMH PACCMAaTPUBAEMBIX
00BekTOB. B TO e BpeMmsa B Jleknapauuu umeromcs gonpocwl, Ajis OTBETA
Ha KOTOpBhIE HEOOXOAMMO HMMETh COOTBETCTBYIOIIMN HAyYHO-METOIH-
YeCKUi anmapart (MOAENH, alTOPUTMbI U METOJIUKH):

— aHaJIM3 PUCKa U OMACHOCTEH (MPUYUH, YCIOBUM BOSHUKHOBEHUS U
pa3Butusi BO3MOkHbIX UC);

— BeposTHbIE ciieHapun YUC ¢ yueToM Macchl B3pbIBUATOrO BEILIECTRA,
HaXOJSIIErocsl B XpaHWJIUIIAX U HA OTKPBITHIX IUIONIAKaX;

— OJIOK-CXeMbI BO3HUKHOBEeHHS 1 pa3BuTus UC ¢ yyeToMm ux craaui,
MaciTaboB, 0KUAAEMOUN TSXKECTH IMOCJEACTBUM JI aHAJIU3a BEPOSTHBIX
CLIEHAPUEB;

— OTpeJieJiCHue 30H JIEWCTBHS OCHOBHBIX IMOPAKAOMINX (PaKTOPOB
pu pa3nnuHbix cueHapusx UC;

— OIIEHKAa BO3MOXHOTO YHCJIa MOCTPAAABIIMX C YUYETOM CMEPTEIBHO
NOPAKEHHBIX CPEJI NEPCOHANIA U HACENIEHUS U T.1.

CnenoBaTenbHO, yenvio pa3padaTbIBAEMOr0  HAYYHO-METOHOJIO-
TMYECKOro ammapara sBJsieTcsl OOecleueHue: pacyera BO3MOXKHBIX I1O-
cnenctBuid YC ¢ MOCTPOCHUEM 30H IOJHOIO, CHJIBHOTO, CPEJHETO U Clia-
O0ro paspyiieHus 3JaHuid U COOPY>KEHHI; OLICHKH CAaHWUTApPHBIX U 0E€3BO3-
BpPATHBIX MOTEPh NEPCOHANA U HACEJTICHUS, HAXOIAIINXCS KaK Ha OTKPBITON
MECTHOCTH, TaK U B 3AaHusAX. Takum o0Opa3oM, ocHogHble 3a0auu, KOTOPhIE
JIOJKHBI OBITH PEIICHBI MPU pa3pabOTKe HAYUYHO-METOH0JIOTUYECKOro arl-
napara oOecreueHus paccMarpuBaeMoin Jleknapanuu MoryT ObITh chop-
MYJIMPOBAHbI CIEAYIOIIUM 00pa3oM:

— MOJIy4YE€HHE METOJIUK, aJITOPUTMOB pacyeTa U MOCTPOCHUS 30H MOJI-
HOTO, CHJIBHOT'O, CPEJHET0 U CIadoro paspyuieHus: 3[JaHui, COOPYKEHHI
npu paznuuHbiX crieHapusx YC Ha 00beKTax XpaHEHUs HHXXEHEPHBIX 0oe-
MPUIIACOB C YYETOM OCHOBHBIX MOPAXKAIOIMNX (DaKTOPOB;

— MIOJIyYEHHE METOJMK, AJITOPUTMOB IMPOTHO3UPOBAHHMS TOPAKECHUS
monen pu paznuuHbix creHapusx UC Ha paccMaTpuBaeMbIX 00bEKTaX C
Y4ETOM OCHOBHBIX MOPAXKAIOIIUX (DAKTOPOB;

— anpoOarnus pa3paboTaHHBIX METOJUK W aJITOPUTMOB Ha PeaIbHBIX
00BEKTaX XpaHEHUSI HHKEHEPHBIX OOCTIPUITACOB;

— CPaBHUTEJILHBIN aHAJU3 Pe3yJIbTaTOB, MOJYUYEHHBIX C UCIIOIh30Ba-
HUEM PA3JIUYHBIX METOJIOB PACUETa;
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— peanu3anus pa3padOTaHHBIX METOJIMK U aJITOPUTMOB B MTPOLIECCOPE
ANEKTPOHHBIX TaonuIl Excel;

— pa3paboTka peKOMEHAIMM TOJDKHOCTHBIM JIMIIAM 10 OIIEHKE pHC-
ka UC B Jlexmapamuu 6€301MacHOCTH Ha O0BEKTAaX XPaHECHUS WHKEHEPHBIX
Ooenpumnacos.

JIyist periieHus: OTMEUYEHHBIX BBIIIE 3a/a4 CJIeAyeT MPUBJIEKAaTh METO-
JTbI MATEMaTUYECKOTO0 MOJCIUPOBAHUS, TaK KaK MPOBEICHUE (U3UICCKUX
HKCIIEPUMEHTOB MPAKTUUYECKH HEBO3MOXHO KaK IO COOOpakeHHsIM 0e30-
MACHOCTH, TaK U MO MPUYHHE UX (U3UIECKON HEBO3ZMOKHOCTH.

Jluteparypa

1. MeporpusiTusi 0 XpaHEHUI0 U COEPEXEHUI0 MHXKEHEpPHBIX OoenpunacoB (mwudp
«Kommneke») : otuer o HUP (3axmrou.) / benopyc. Hall. TexXH. YH-T / Hayd. pyK.
B. ®. Tameno. — Munck, 2015. — 38 c.

2. O npoMbIIUIEHHON 0€30IaCHOCTH ONACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB : 3aKOH
Pecn. benapych ot 10.01.2000 r. Ne 363-3.

VK 504.064.3+543.32/34

MOHUTOPHHI SJEKTPOITPOBOJHOCTH BOAOEMOB
KAK BA’KHASL COCTABJISIIOLIAS _
HPEJOTBPAIIEHUA YPE3BBIYAUHbBIX CUTYAIIUHN

B. M. Jloboiiuenxo, A. C. Xunvman, Hayuonanouwiii ynueepcumem
epasicOanckou 3auwumol Ykpaumsl, 2. Xapbkos

HayuyHoe u mpaxkruveckoe 000cHOBaHMe. B coBpeMEHHOM Mupe
OKpYyXarolasi cpela MOJBEPracTCsl 3HAYUTEIBHOMY BIIMSHUI) AHTPOIIO-
reHHoro Qakropa. [TpoMbIIIIEHHOCTD, CETBCKOE XO3SIMCTBO, ACATEIHLHOCTD
KIIUITHO-KOMMYHAJIBHOTO CEKTOPA MPUBOJIAT K HETaTUBHBIM U3MEHCHUSM
B OKpYy»Karolei cpene. Hanbosiee He3almUIEHHBIMA OT HEraTUBHOTO aH-
TPOTOTE€HHOTO BO3ACHCTBUA OOBEKTaMHU THAPOCHEPHI SBISIOTCS MOBEPX-
HOCTHBIE BOJABI. COpOC OUMILEHHBIX, HEJOCTATOUHO OUYMIIICHHBIX WU He-
OUMILEHHBIX CTOYHBIX BOJI, IOBEPXHOCTHBIM CTOK C CEIbXO3YyIOJHM
YXYJIIAIOT MOKA3aTeNId KAYeCTBA BOJbI U MOTYT IIPUBECTU K HEOOPATUMBIM
U3MEHEHUSIM BOJHBIX U MPUOPEKHBIX AKOocUCcTeM. [[s1 mpemoTBpaieHus
MOJOOHBIX YPE3BBIUAWHBIX CUTYyallMii HEOOXOIUM MOHUTOPHUHI MapameT-
POB OKpPY>KarOWIEH Cpelibl. Y UUTHIBAS U3JIOKEHHOE, AKTyaJIbHbIM SIBIISIETCS
BOIIPOC UCCIICIOBAHUS BIMUSIHUS aHTPOIOTEHHOTO (hakTopa HA MPUPOIHBIC
OOBEKTHI, B YACTHOCTH — MMOBEPXHOCTHBIC BOJIBI.

JI1s1 OLleHKM KadecTBa BOJ MPUMEHSIOT psAa nokasareneu [1]. Ognum
u3 HanOosiee MH(POPMATHUBHBIX, IKCIIPECCHBIX, JICIIEBbIX U yIOOHBIX Napa-
METPOB KA4E€CTBA MOXHO BBIJICJINThH AJIEKTPONPOBOJHOCTh KAK XapaKTEpH-
CTUKY OOILEro KOJIMYECTBA PAaCTBOPEHHBIX B BOJIE COJIEH.
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[lenb pa®OTHI — MPOBECTH MOHUTOPUHI KadyeCTBAa MOBEPXHOCTHOM
BOJIbI MO TOKA3aTeNI0 JJIEKTPONPOBOJAHOCTH HA MPUMEPE E€CTECTBEHHBIX
BOJI0EMOB XapbhbKOBCKOM 00JIaCTH.

Metoabl Jljis ipoBeAeHUST HCCIIEIOBaHUM B pabOTe MCIOJIb30BAIH
METOJ] MPSIMOl KOHAYKTOMETPUH Ha IUIATUHOBBIX 3eKTpoaax. sMepenus
IIPOBOJIUJIN C MCIIOJIB30BAHUEM JTAOOPATOPHOro KOHIykTOoMeTpa MP-513 B
pexume « COND». Bee pesynbrarsl npusesieHsl K 25 °C.

Pe3yabTarsl. Pe3ynbraThl u3MepeHuid nmpuBeaeHbl B Tadauue. s
aHayiM3a ObUTM MCIOJIB30BaHbl 00pa3ilbl BOABI BOJIOEMOB JI030BCKOro paii-
oHa XapbKOBCKOW 00JIaCTH, PaCHOJIOKEHHBIE CPEId PacTaXxaHHBIX 3€MEIIb
(cMm. Tabauity, ipyasl 1-4), oroOpaHHbBIe OCEHBIO M BeCcHOM. OOpa3er BObI

IIOJI3€MHOI'0 UICTOYHUKA U3 TOTO K€ palioHa MPEACTABIICH I CDABHEHMSI.
Pe3yabTaThl H3MEpEHHs 3JIEKTPONIPOBOAHOCTH (&.,) 00pa3oB BoAbl, MKCMm/cM

P=0,95,n=>5).
Ce- ITapa- ITop3eMHBIH HCTOYHHUK
30H Mel;p Mpyn 1 Ipyn 2 Mpyn 3 | lpyn 4
Ocenb Ecp 4,48 5,48 5,70 6,01 2,34
Sr, % 0,2 0,3 0,1 0,1 3.8
Becna &cp 3,91 4,05 4,60 5,27 2,34
Sr, % 0,3 0,1 0,1 0,1 3,8

3akirouenue. [loBelIeHNE 3HAYEHUS SJIEKTPONPOBOAHOCTH OT MPY-
na 1 x npyny 4 B OCEHHE-BECEHHH MIEPUO]] TOBOPUT O MOCIIEIOBATEILHOM
HAKOIJICHWH B HUX PACTBOPEHHBIX BelIecTB. BecHol mpoucxoaut obiiee
CHU)KEHUE DJIEKTPONPOBOJHOCTH BOJBI MPYJOB 3a CUET pa3zdaBiICHUS HX
YUCTHIMU TAJIBIMH BOJAMH. BBICOKME 3HAYEHUS JIEKTPONPOBOJIHOCTH IIO-
BEPXHOCTHBIX BOJI IO CPABHEHUIO C MOJA3EMHBIM UCTOYHUKOM IMOKAa3bIBAIOT
BBIMBIBAHME PACTBOPECHHBIX BEILIECTB M3 PACIIAXAHHBIX MOYB CEIbX03YyTrO-
nui. [l nmpenoTBpalieHuss pa3BUTHSL YPE3BbIYAWHBIX CUTYyalldl, CBS3aH-
HBIX C JAJILHEUIIINM 3arps3HEHUEM MOBEPXHOCTHBIX BOJI, HEOOX0AUMa Op-
raHu3aIus TpUOPEKHBIX 3aIUTHBIX TOJIOC.

JIuteparypa

1. Boga. Hopmu mnoxuOKM BHUMIpIOBaHb TIOKA3HUKIB CKJIaQy 1 BIIACTUBOCTEH
(I'OCT 27384-2002. IDT) : ACTY TI'OCT 27384:2005. — KuiB : Jlep>KcroxuB-
cranaapt, 2006. — 14 c.
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YK 629.5.067.8

CPABHUTEJILHBIE PE3YJIBTATHI UCIIBITAHUM
CTAIIMOHAPHBIX YCTAHOBOK ITOKAPOTYIIEHUSA
MOTOPHOTI'O OTCEKA TPAKTOPA «BEJIAPYC»

C. /I. Makapeeuu, kano. mexH. Hayk, Hayuno-npaxmuyeckuii yeHmp
Moeunesckoeo obracmuozo ynpaenenus MYC Pecnyonuxu bBerapyco

Jlns ocHamenust Tpakropa «benapyc» cepun 3022 cuctemoil moxa-
POTYIIEHHSI OTKPBITBIM aKUHMOHEPHBIM oOuiecTBOM «MUHCKUN TpakTop-
HBII 3aBOJI» POBEICH MOUCK U3TOTOBUTENEH CUCTEM MOKAPOTYIICHUS IS
aBTOTPAHCHOPTHOM TeXHUKHU. B pe3ynbrare Oblia BbIOpaHa yCTaHOBKA IO-
pomkoBoro mnoxaporymenus, CI1.50.10.01 npousBoactea 3AO HaydHO-
MIPOM3BOJICTBEHHBIN 1LIeHTp «[ opHOCHacartenbHble TexHoIorum» (Poccuii-
ckas denepansi) 1 yCTaHOBKA T'a30BOr0 MOXKAPOTYILIECHUS, pa3paboTaHHas
HAYYHO-TIPAaKTUYECKUM LIEHTPOM yupexaeHus «MoruiaeBckoe o0JacTHOE
ynpasienue MUC». [l npoBeaeHusT UCIIBITAHUI TPEANPUATHEM-U3TOTO-
BUTEJIEM CHUCTEMBI II0XKApOTYIIEHUS COBMECTHO C IPEACTABUTEISIMU
OAO «MT3» u Hay4yHO-IIPAKTHUYECKOrO ILEHTpa pa3padoTaH MOPSAIOK U
MeToauKa ux nposenenus ¢ yuetom tpedoBanuii ['OCT P 53286-2009.

[lepen HauamoOM UCHBITAHUI JIBUTATENb TPAKTOPA YKPBIBAIOT CBEPXY
U ¢ OOKOB TEPMOCTOIKOI acOeCcTOBOW TKaHbIO, HA KOTOPYIO yCTaHaBJIMBa-
10T YEThIpEe MPOTUBHA (puc. 1).

Puc. 1. Cxema pa3MelieHusi IpOTUBHEN B MOTOPHOM OTCEKE
Tpaktopa «benapyc» cepun 3022

[IpoTuBeHs npeacTaBiIseT coO00M METAUTMUYECKYIO €MKOCTh IHJIMHIPH-
YEeCKOM WM MPSMOYTOJILHOM (DOPMBI, TUIOIIAh THHUINA KOTOPOM OHKHA CO-
2
craBiaTh 0,06 M, BeIcOTa CTEHKH HE MeHee 60 MM, ToimmmHa — 1,5-2,0 Mm.
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B kaxzapiil mpOTHMBEHb CHayajia 3aJMBAIOT BBIPABHUBAIOIIUU CIIOU
BOJBI, 3aTteM (0,5 1 OCH3MHA ¢ BOBMOKHO HU3KHUM OKTAHOBBIM 4uCiIOM. I]o-
CJI€ DTOTO UCIbITATENb (PaKeIoM 3aXUraeT OEH3UH B Ka)JIOM IIPOTUBHE U
3aKpbIBAET KpPBILIKY KarnoTta. [1o ucreuennu 15 ¢ mociie 3akpbITHs Kanota
MPUBOJAT B ACHCTBUE CUCTEMY MOXKAPOTYIICHUS U (PUKCUPYIOT BPEMS BBI-
Opoca OrHeTymamiero Cpe/cTBa B MOJIKAIIOTHOE MPOCTPAHCTBO. 3aTeM
MOJHUMAIOT KaloT U OLIEHUBAIOT PE3ybTaThl UCIIbITAHUM. OTOHb BO BCEX
POTUBHSX JIOJKEH ObIThH MOTYIIIEH.

[To pe3ynbTaTam OTHEBBIX UCIHBITAHUN OBLIM CACNAHBI CIACAYIOIINE
BBIBO/IBI:

— UCIOJB30BAHUE CHUCTEMBI MOXKAPOTYIICHUSI C MPUMEHEHUEM OTHe-
TyIIAIIETO MOPOIIKa HE B MOJHON Mepe sABiseTcs 3P(EeKTUBHBIM, B TOM
YUCJIE U3-3a CIEKMUBAEMOCTHU B MPOIIECCE IKCILTYaTAI[UU TPAKTOPA;

— CTallMOHApHAsl YCTaHOBKA Ta30BOr0 IMOXAPOTYIICHUS BBIOJIHUIIA
CBOM (PYHKIIMU M PEKOMEHyeTCs AJi1 000pYI0BaHMs SHEPTOHACHIIIIEHHBIX
TpakTopax npousBoactBa OAO «MT3».

YK [677.027.625.16:677.076.4-037.474]:66.022.387

HCCJIEJOBAHUE YCJIOBUM OBPABOTKH
IHOJIUIPUPHOI'O HETKAHOI'O MATEPHAJIA
OPTAHUYECKUMHU N HEOP'AHUYECKHUMU
AHTHIIMPEHAMMA

A. H. Hazaposuu, O. B. Pesa, ['YO « KomarnOHO-UHIMICEHEPHBLI UHCIMUNLY M »
MYC Pecnyonuxu benapycs, e. Munck

[TonuapupHbIii HETKAHBIA MaTepuajg MOBCEMECTHO HCIOJIb3YyETCs B
KA4eCTBE YTEILUIUTEINISI BEPXHEU OJICK]Ibl, HAIOJIHUTEIS OJEsUl, MOMYLIEK,
MaTpacoB. llomynsipHOCTh MOAMAIPUPHBIX MaTEpPUAIOB OOBSICHSAETCA HUX
YHUKQJIbHBIMUA  DKCIUTYyaTallAOHHBIMM ~ XapaKTEPUCTUKAMHU, MPaAKTUYECKU
€IMHCTBEHHBIM HEJIOCTATKOM BOJIOKHA SBIIIETCA BBICOKAsl roprovectb. Ilo-
TOMY BECbMa aKTyaJIbHBIM SIBJIIETCSI MOIU(UKALIMS TTOTUI(PUPHOTO BOJIOKHA
aHTUnupeHaMu. Bo MHOrux pabortax moka3aHo, 4YTO OPraHUYECKUE aHTUIIH-
PEHBI, B OTJINYME OT HEOPTaHUUYECKUX, XOPOILIO 3aKPEIUISIFOTCS Ha TOBEPXHO-
CTHU TOJIMAI(PUPHBIX BOJOKOH, HE Hapymas HUX (PU3MKO-MEXaHUYECKUX
CBOMCTB; OJJHAKO OOJILITMHCTBO M3 HUX JOPOTH WJIM TOKCHUYHBI.

Hamu Obu1M poBeIEHBI UCCIIEIOBAHMS 110 OTHE3AIINUTE TOTUIPUPHOTO
HETKaHOTO Marepuaia pacTBopom ¢ocdara S-amunorerpazona (DAT — He-
TOKCUYHBIN OpraHUYECKUW 3ameJIuTenb ropenus [1]) u cycneHzuen He-
CTEXMOMETPUUYECKUX aMMOHMITHBIX MeTaiodocdaroB (CuAHS-10). /lan-
HBI BO3/YIIHO HAIMOJHEHHBIM YTEIUIUTENIh MOXKET OBITh IOJBEPTHYT
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TOJIBKO HHU3KOTEMIIEPaTypHBIM TMPOMUTOYHBIM WM CIPEUHBIM 00paboT-
KaM, TaK Kak Mpu TepMopUKcaIiuy 3aMeITTUTENsE TOPEHUS OH TepsIET 00beM
U (QyHKITMOHAJIbHBIE CBOMCTBA. B pe3yiibTare MpoBeeHHBIX UCCIICIOBAHUIMA
YCTaHOBJICHO, YTO HAa MOBEPXHOCTH MOJMAI(PUPHOTO «BOMIIOKA» 3aKperis-
€TCs B cpeaHeM 6—7 mr/cm® CuAHS-10, u 3,2-4,6 mr/cm® — DAT; oOpa-
00TKa 3TUMHU OTHE3AITUTHBIMU KOMITO3UIUSIMU MPAKTUYECKHA HE CKa3bIBa-
€TCS Ha IeOMETPUUECKUX XAPAKTEPUCTUKAX YTEIUIUTENSl, €ro ruOKOCTH,
YIPYTOCTH, BHEITHEM BUJIE.

Antunmipen @AT Ha MOBEPXHOCTH MOMMI(PUPHBIX HETKAHBIX YTEIl-
JUTENEN 3aKpervisieTcss B HEJOCTAaTOUHBIX KOJWYECTBaX U B JajbHEUIIEM
MPAKTUYECKH MTOJTHOCTHIO BBIMBIBAETCA NIPU cTUpKE B oTiimune oT CuAHS-
10. Tpebyemass OTHECTOHWKOCTh MOIUI(PUPHOTO YTEIUIUTENSI HE MOXKET
ObITh OOecrieueHa AT, yTo U OBUIO MOATBEPKACHO OTHEBHIMH UCHBITA-
HussmMu. OOpazer; cropaer Mmocje NepBOro MOJHECEHUs MIaMEeHH, C pacTe-
KaHHEeM ToJinMepa W oOpa3oBaHMEM Kamellb Ha 2—6 cekyHue. IpiM TeMm-
HbIM, HM3KOW KOHLEHTpauuu. Torja kKak y oOpasloB, MPOMUTAHHBIX
antunupeHom CuAHS-10, miaMeHHoe ropeHue B OOJIBIIMHCTBE CITy4YaeB
MPaKTUYECKH OTCYTCTBYET, 00paszell 3aTyXaeT 0e3 YBEJIMYCHHUS MOBPEXK-
JEHHOI0 IUIAMEHEM Y4YacTKa; PACTEKAHWE NOJMMEpPAa M MNaJCHUE Kalelb
TaKXe B MOJIABJISIONIEM OOJIBITMHCTBE CIIy4aeB OTCYTCTBYET. J[bIM 00pazy-
€TCsl CBETJIbIN, HU3KOM KOHLICHTPALIUH.

B cnydyae HaneceHusi Ha MOMUA(PUPHBIA HETKAHBIM BOWJIOK OTHE3a-
nuTHOM KoMno3uliun @AT 3akOHOMEPHOCTH €r0 TEPMOJIECTPYKIIUU U TO-
pEHUs OYeHb Maji0 OTJIMYAIOTCS OT HeoOpaboTaHHOro Mmarepuana. Ilma-
MEHHOE TopeHue HauumHaercsa npu 547,6 °C, cO 3HAYUTEIBHBIM
BbIIesieHreM Teria — 2542 Jx/r. [locne cropanusi Matepuasia OCTaTOYHAS
KOKCOBasi Macca cocTtaBiisieT Bcero 6,49 % ot ucxonnoit. Jlyist obpasua, o0-
paboranHoro CuAHS-10, nmiaameHHOe ropeHue NpoayKTOB TEPMOJECTPYK-
IIUY oAU (GUpa OTCYTCTBYET — BBIJCICHUS COOTBETCTBYIOMIETO KOJTUIECT-
Ba TEIIOTHI HE 3adukcupoBaHo BILIOTH 0 600 °C. OcTaTouHasi KOKCOBas
Macca — 15,92 % — npaktudecku B 2—3 pasa MPEeBBIIIACT TAKOBYIO ISl 00-
pasiia, oopadorannoro OAT.

B pesynbpTare npoBEeAEHHBIX HCCIEAOBAHUN 3KCIEPUMEHTAIBHBIM
nyTeM OBbUIA YCTAHOBJIEHBI YCIIOBHSI BOJOCTOMKOW 0OpabOTKH MOIHIPuUp-
HOTO YTEIUIUTENsI HEOPraHUYECKUMU 3aMeIJIUTEIIMUA TOPEHUsI, 0OecTien-
BAIOIIHE €T0 BHICOKYIO OTHECTOMKOCTH 0€3 CTaJnH TePMO(DHUKCAIINH.

JIuteparypa

1. bornanosa, B. B. Cunres u cBoiictBa pocdara S-amunorerpazona / B. B. borgano-
Ba, T. H. AnapeeBa, B. B. Ilpanuk // XypH. obmeit xumun. — 1990. — T. 60,
Bbim. 11. —C. 2561-2564.
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YK 614.841.332

PEILIEHUE TEHJIOTEXHI/I‘IEPKOPI 3AJAYHA
JJIA OITPEJAEJIEHUA HECYHIEN CIIOCOBHOCTH
KEJIE3BOBETOHHBIX CTEH B YCJIOBUSAX ITOXKAPA

A. M. Hyan3un, Yepracckuii uHCmumym noxcapHou 6e30nacHocmu
umenu I'epoes Yepnoowina HYIT'3 Ykpaurwi

K. B. bonxcanapckuii, I'Y I'CHYC Vkpaunwl 6 3anoposcckoii obracmu

HayuyHoe win/u npakTuuyeckoe odoocHoBanme. J[anHas pabora sB-
JII€TCS TEPBOM U3 JBYX, OCHOBHOM LEIBI0 KOTOPBIX SIBIIAETCA OIpEJeIie-
HHUE 3aBUCHMOCTM 3HAQYEHHUU IpeJena OTHECTOMKOCTHM HECYIIMX CTEH OT
JTUCIIEPCUU TEMIIEPATyp Ha UX 00OTrpeBaTEIbHBIX MTOBEPXHOCTAX KaK HayY-
HOM OCHOBBI ISl TTOBBIIEHUS! 3PPEKTUBHOCTH OLEHKH PE3YIbTATOB TaKUX
VCHIbITaHUK. B HEN MBI pEIIMIN TEIUIOTEXHUYECKYIO 3a/1a4y 10 OIpeeie-
HUIO HECYLIEH CITOCOOHOCTH KeIe300€TOHHOM CTEHBI B YCIOBUAX MOXapa.

Metoasbl. [Ins uccnenoBaHus BIWSHUS AUCIIEPCUU TEMIIEPATYpP MO
ITOBEPXHOCTU HECYIIHUX CTEH HA UX MPEIEII OTHECTOUMKOCTH I10 MPEAECIBbHO-
My COCTOSIHUIO TIOTE€pU HECYIEH CIOCOOHOCTH Obljla pacCMOTpEHa *KeJe-
300€TOHHAs CTE€HA, KOTOpas MpeJCcTaBieHa Ha puc. 1.

| 2 R ]

|

a) 0)

Puc. 1. Cxema pacueTHOU 00J1aCTH Kee300€TOHHOM HECYIIEeH CTCHBI
JUTsI TIPOBEICHMSI pacyeTa Mmpejiesia OTHECTOMKOCTH: a — OOIIIHIA BU/,
KOTOPBIN MCIOIB3YIOT JJISI BRIYUCIUTEIHHOTO SKCTICPUMEHTA;

6 — cxema apmupoBaHus: / — 6eToH; 2 — pabouunii apMaTypHBIH
Kapkac: d = 16 MM; 3 — TpaBepChl HAarPy30UYHON PaMbl

PesyabTaTtsl. [locne penieHus TEIIOTEXHUIECKON 3a1a4d HaMu OblI-
JIM TIOJTyYEHBI TEMIIEpaTypHbIE pacipeiesieHus B JKeJIe300€TOHHOU CTEHE,
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KOTOpBIC MpejicTaBieHbl B padote [1]. JlanHbIe B pe3ynbTaTe TEIIOTCXHU-
YECKOr0 pacuera MOJYYeHbl MPH MPUIIOKEHUU TEMIIEPATyp Ha CETOUYHYIO
MOJIE/Ib TIPU MPOBEACHUU JIMHEWMHOW WHTEPHOSLUHUU. DTO OOBSCHSET TO,
YTO KapTHHA IMOBEPXHOCTHOT'O pacIpe/ieiieHus] Heo0orpeBaeMoOii CTOPOHBI
HECKOJIBKO OTJIMYAETCS OT UCXOHBIX PACIpPEICICHUM.

[Tono6HBIE pacnpenesieHuss ObLINM OMPEACIICHbl HAMHU MPHU PEHICHUM
TEIUIOTEXHUYECKON 3a/auu JJIs JpYyrux Mojau(ukaruii OrHEBbIX TNEYeH,
noka3anbl B [2]. [TonyueHHble JaHHBIE OYAyT UCIOIB30BAHBI JIJIsl PEIICHUS
MIPOYHOCTHBIX 3a7a4 IO OMPEEICHUI0 HECYIIeH CIIOCOOHOCTH Kene300e-
TOHHOW CTEHBI B YCJIIOBHSX Moxkapa. OmnpejeneHa 3aBUCUMOCTb 3HAUYCHUI
npejiesa OrHECTOMKOCTH HECYIIMX CTEH OT JAUCIEPCUM TeMIIepaTyp Ha UX
o0orpeBaTeyIbHbIX MOBEPXHOCTSIX.

3akiouenue. B nmanHON pa0oTe MBI PEIIMIN TETUIOTEXHUYECKYIO
3a/1a9y IO OMNpPEICTICHUIO HECYIIEH CITOCOOHOCTH KeIe300€TOHHOM CTEHBI
B YCJIOBUSIX IMOXapa. ITO HEOOXOAUMO JIJIsl MPOJOKEHUS UCCISTOBAHUI
M0 OMPEJICJICHUIO0 3aBUCUMOCTH 3HAUYECHMS Tpejeia OTHECTOMKOCTH HECy-
IIUX CT€H OT JIUCIEPCUU TEMIIEPATYP HA UX 00OrPEBAEMbBIX MOBEPXHOCTIX
KaK HayYHOM OCHOBBI ISl MOBBIMICHUS 3 (PEKTUBHOCTH OIIEHKHU Pe3yJibTa-
TOB TaKUX UCHbITAaHUU. CIEAYIONTUM 3TAlOM SIBJISIETCS PEIICHUE MPOYHO-
CTHBIX 3aJlau IO ONpPEACICHUI0 HECylIeH CIOCOOHOCTH KeJIe300€TOHHOM
CTEHBI B YCIIOBUSX TOXKapa. Pe3ynbTaThl pacueToB M BBIBOJIBI OyAyT OITyO-
JUKOBAHBI B OTACILHOMN padoTe.

JIuteparypa

1. UccrnenoBanue BIMSHUS JUCIEPCUU TEMIIEpAaTyp Ha oOOrpeBaTeNbHbIE MOBEPXHO-
CTH HECYIIIUX CTEH Ha 3HaYeHue ux mnpezena orHectoiikoctu. Yacte [/ C. A. Cun-
Helt [u ap.] // TloxkapHasi 6€30MaCHOCTB: TEOPUSl U MpakTUka : ¢0. Hayd. paboT. —
Yepkaccsol, 2015. — Ne 21. — C. 91-100.

2. Cunneit, C. A. Yucnennoe uccnenoBanue 3()p(HEeKTUBHOCTH UCTBITAHUN Ha OTHECTOM-
KOCTh HECYUIMX CTEH B OTHEBBIX Neyax pa3nnyHoi koHpurypampu / C. A. CunHei

// Tlo)kapHast 0e30MacHOCTh: TEOpUsI M MpaKTUKa : cO. Hayd. paboT. — Uepkacchl,
2015.—Ne 19. - C. 78-83.

VJIK 687.17

BOJOTEPMO3ALLMUTHBII KOCTIOM
MOKAPHBIX-CITACATEJIEN

P. B. Oxynes, B. H. Onvwanckuii, B. I1. /loevioenkosa, Bumebckuii
20cyoapcmeentblil mexnono2uueckutl yuueepcumem, Pecnyonuka benapyco

JIs 3aIIUThI TTOKAPHOTO-CIIacaTeNsl OT BO3JCHCTBUS BPEAHBIX (hak-
TOPOB IIPU JMKBUJALMA TTOCJIEACTBUNA aBapuii, CBA3aHHBIX C BO3JACHCTBUEM
aBapUMHBIX XMMUYECKHU OIMACHBIX BEIIECTB B )KUIKOM U Ta3000pa3HOM CO-
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CTOSTHAH, TOKCHYHBIX IBIJICBUIHBIX YACTHUL, a TAKXKE HEIOCPEICTBEHHOIO
KOHTaKTa ¢ ropsiueil BoJoil, He0OX0AuMO 00ecieunTh €ro 3(h(PEeKTUBHBIMU
CpEeACTBAMH UHIWBUAYAJIBHOM 3aIUTHI.

3amaya co3/laHusl pallMOHAJIBHON KOHCTPYKLIHUH BOJIOTEPMO3AIIUTHOM
OJIeXKbI TOKAPHBIX-CIIacaTeNel, OTBeYaroel BceM TpeOOBaHUSIM, 0K~
Ha pEelIaTbCA HA OCHOBE CHUCTEMHOI'O aHajIW3a KOHCTPYKLHM CYyLIECTBYIO-
HIEN CIIEIMATbHOM BOJOTEPMO3AIUTHOMN OJIEK bl TTOKAPHBIX-CIIACATENEH.

IlpakTueckoe obocHOBaHuUe. PelieHre gaHHON MPOOJIEMBI SBIIS-
eTCsl aKTyaJbHOM M MpakThuuecku BaxxHou juist Pecnybnuku benapych, Tak
KaK 3TO IMO3BOJIMT CO34aBaTh BOJOTEPMO3AIIUTHYIO OACKAY W3 MaTepua-
JIOB COOCTBEHHOT'O MPOU3BOJACTBA, COOTBETCTBYIOILLYI0 HOpMaM MOKapHOU
0€30IacHOCTH.

Mertoasbl. B nporiecce uzyuenust nHpopmanmu o0 M3AeIUsX-aHajIorax
BOZAOTEPMO3ALIUTHON OAECKIBI ITPOAHATIM3UPOBAHBI BAPUAHTHI WCIIOJHECHMS,
MECTA PACTIONOKEHUS 3aCTEKEK, KPEIUICHUSI IIEPYATOK, CallOroB U Ap.

[Ipu mpoBeAeHNN aHAIM3a YUYUTHIBAIUCH CIEAYIONIUE TPEOOBaHUS K
BOJOTEPMO3ALIUTHBIM KOCTIOMAaM:

— KOHCTPYKIMSI M3IENUS TOJDKHA 00€CIIeYUTh MAaKCUMAIILHO MIPOCTOE U
ObICTpOE €€ CHSTHE M HaJeBaHWE, yI0OCTBO MPU HMCIOJIB30BAHUH C YUETOM
BO3MOYKHBIX JBM>KEHUH U 1103, IPUHUMAEMBIX YEJIOBEKOM B Iporiecce padoThl;

— B KOHCTPYKLIMM HEOOXOAMMO MPEAyCMOTPETh CPEACTBA PEryJiu-
POBKH pa3mepa, MOJATOHKHU 10 PUrype;

— KOCTIOM JIOJ>KEH OBITh TEPMETHYHBIM;

— U3JIeNusl AOJKHBI 00ecrieYrBaTh YEJIOBEKY MAaKCHMAaIIbHBIH KOM-
bopT, coraacyrommuiics ¢ 00ecreueHrueM TpeOyeMoil 3aIluTHhl.

PesyabTraTrbl. Ha 0CHOBE aHanM3a KOHCTPYKTUBHOI'O PELIEHUS Pa3-
JUYHBIX BAPUAHTOB MOJIENICH-aHAJIOTOB pa3padOTaH TEXHUYECKUM ICKU3,
MO/IeJIbHAsI KOHCTPYKIIMS BOJIOTEPMO3AUIUTHOIO KOCTIOMA (JIETHUM U 3UM-
HUW BapUaHThI), KOMIUIEKT JIEKaJI-OPUTMHAIOB 0a30BOrO pa3Mepa U pocTa.
Ocy1ecTBI€H packpol W M3rOTOBJIIEH MaKETHBIM BapHaHT oOpa3la BOJIO-
TEPMO3AIIUTHOTO KOCTIOMA.

3akiouenue. BbINONHEH aHATM3 KOHCTPYKUIUKA BOJOTEPMO3ALUTHOTO
KOCTIOMa JJISl MOXKapHbIX-CIIacaTesiell. Y CTaHOBIIEHO, YTO 0a30Basi KOHCT-
PYKLIMSI KOCTIOMA BKJIFOYAET B C€0sl CIIEAYIOIINE 3JIEMEHThI: KOMOMHE30H 3a-
IIATHBIM BHEUIHUM U TETUIOU3OJMPYIOLIAN BHYTPEHHUM; 3alIATA TOJIOBBI —
CTAYHOM KAaIIOIIOH; 3aIllATa HOI' — CallOTH, NPUKPEIUIIEMBIE T€PMETUYHO;
3aIIUTA PYK — MEPUYATKH, COCTOAIINE W3 BHEIIHUX 3AIUTHBIX U BHYTPEHHUX
TEPMOU30JIUPYIOLINX; 3aCTErMBaHUEe KOMOMHE30HA — 3aCTEKKa-MOJIHUS JUIS
BHEIIIHEr0 KOMOMHE30HA U 3aCTEKKA-MOJIHHS UJIH JIEHTa KOHTaKTHAs JUIs 3a-
CTETUBAHUS TEILJIOU30JIMPYIOIIEr0 BHYTPEHHET0 KOMOMHE30HA.
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N3rotoBiieH MakeTHBIN (JIETHUM U 3UMHUI) BapUaHT BOJOTEPMO3a-
IIUTHOTO KocTioMma. [IpoBesieHa ONMbITHO-MPOMBIIIIJIEHHAS anpoOalus mpu-
HATBIX KOHCTPYKTUBHBIX U TE€XHOJIOTMYECKUX PEUICHUN B YCJIOBUSX IPO-
MbInuieHHoro npousBojictBa PITYII «Yaudbopm» r. MukaimieBum.

VK 614.841.12

YCTPOMCTBO, IPENSATCTBYIOIEE OBPA30OBAHUIO
CTATHUYECKOI'O 3APAJIA 11PU 3AT'PY3KE PEZEPBYAPOB

A. P. Opa3zoaes, cenepanvuviii oupekmop TOO « SEMSEROrtSondirushiy,
aovtionkm I'YO «Komanono-undscenepuoiii uncmumymy»y MYUC Pecnyoauxu benapycs,
Pecnybonuxa Kasaxcman, . Acmana

[Ipu 3arpy3ke yriieBOJOPOAHBIX JUDJICKTPUUECKUX KUAKOCTEH B pe-
3epByapbl, HAOJIIOJAIOTCS B3PBIBBI C TOCIEAYIOIUMHU TTokapamu. [IpuanHa
B3PBIBOB — UCKPOBOM pa3psi/i CTATUUECKOTO JIEKTPUUYECTBa, 00pa30oBaBIIIe-
rocsi MpU TPAHCIIOPTUPOBKE YTIJIEBOJOPOIAHBIX KUIKOCTEH, a TaKXKE B pe-
3yJIbTaTe MPOIIECCOB, MPOTEKAOIIUX B caMOM pe3epByape [1].

C yBenu4yeHHEM CKOPOCTU TMOCTYIUICHUS] HEPTEIPOIYKTOB U, COOT-
BETCTBEHHO, HWHTEHCHUBHOCTH pa3pyLICHUS ABOMHOTO 3JIEKTPUUYECKOrO
CJI0$1, BCErJla MPUCYTCTBYIOIIETO HA CTEHKAX PE3epByapa, BO3PACTACT BE-
JMYMHA 3apsiaa, MOIMABIIETO HA MOBEPXHOCTh KUAKOCTH. TO €CTh 4eM HH-
TEHCUBHEE BEJETCSl MPOIIECC 3arpy3KH YIJIEBOJAOPOIHON >KUJIKOCTH, TEM
OoJbiInit 3apsi GopMUPYETCS HA TOBEPXHOCTH KUJKOCTH U TeM OOJIbIast
BEPOSATHOCTh BOZHHUKHOBEHUS paspsiia, MOIIHOCTh KOTOPOro OyJeT JocTa-
TOYHOU JIJI1 BO3TOPAHUS YIJIEBOJIOPOAHOM KUIKOCTH.

JInst CHUKEHHUS SIIEKTPOCTATUYECKOTO 3apsiia Ha TOBEPXHOCTH yTJe-
BOJIOPOJHON KHUIKOCTU A0 O€30MaCHON BEJIUYHMHBI MIPU €€ 3arpy3Ke C JIo-
00i1 CKOPOCTBIO B pe3epByaphl Pa3IMYHOIO THUIIA HEOOXOUMO 00ECIIeUUTD
YBEJIMUCHHE BPEMEHHU MPEOBIBAHUS CTPYEK IUAJICKTPUYECKON >KUJIKOCTH,
Hecyled OOBEeMHBIM ANEKTPOCTATUUECKUN 3apsjl, /10 BbIXOJAa UX Ha IIO-
BEPXHOCTb. JTO MOXXHO pPeaju30BaTh MYTEM MPUMEHEHUS CIEIUATbHbBIX
3arpy304HbIX YCTPOMCTB, MO3BOJSIONIMX MPOBOAUTH U3MEHEHUE HAIpaB-
JICHUSI IBUXKEHUS CTPYEK JKUJIKOCTU U YCTPAHUTh MONAJJAHUE 3arpyKacMoi
YKUJIKOCTH Ha CTEHKH pe3epByapa. s ampobaruy pa3paboTaHHBIX 3arpy-
304YHBIX YCTPOUCTB ObLTa U3rOTOBJIEHA JJabopaTopHas ycTaHOBKa (puc. 1).
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1

N

Puc. 1. Cxema 1abopaTOpHON YCTaHOBKH:
I — monMMepHBIi pe3epByap ¢ INIOCKUM JTHOM;
2 — BIYCKHOH matpy0o0K; 3 — BeIABIISAONIAs Oymara;
4 — 3arpy304HO€ YCTPOUCTBO; 5 — YII€BOIOPOAHAS )KUIKOCTh

Meroauka npoBeAeHUs SKCIEPUMEHTA: aHATU3UPYEMOE 3arPy304HOE
YCTPOMCTBO MPUKPEIUISUIA K BIYCKHOMY NaTpyOKy, CTEHKHU MOJIUMEPHOTO
MIPO3PAYHOTO pe3epByapa MOKPHIBAIHM CIOEM BBISBIAIONICH Oymaru U Ha-
YUHAJW 3aMO0JHATh PE3EPBYaAP KUAKOCTHIO 1O AOCTHKEHUS YPOBHS KUI-
KOCTU BBIIIE BIYCKHOIO narpyOka (BU3yaibHble HaOm0/eHUs). boicTpo
W3BJICKAIM BBIABIISIONIYIO OyMary v ONnpeessiyid paciupeiesiCHus Kareib U
CMOYEHHOI'0 KUJIKOCTBIO CJIOS.

3akiouenue. Hanbomnpiyro 3¢ exTuBHOCTH (OTCYTCTBUE Karelb
Ha CTEHKAaX pe3epByapa) U OTCYTCTBUE YYAaCTKOB JIOKAJbHBIX MECT CMO-
YEHHBIX CTEHOK UMEET 3arpy304HO€ YCTPONCTBO, MPECTABIAIOIIEE COOOI
YETBIPEXCIONHYIO CETKY (KaXIbli BBINICICKAIIUM CIOH CETKU HMEET
MEHBILIUNA pa3Mep sUYEMKH), pacloiIoKEeHHYI0 1o yriioM He Oonee 40° k
OCH BITyCKHOTO MaTpyoKa.

JIutepatypa

1. OpazbaeB, A. P. MexaHu3M 3JeKTpU3aIliu YIIIEBOAOPOTHON KUAKOCTH MPU 3aI0J-
HEHUU €10 pe3epByapoB BepTukanpHoro tumna / A. P. Opazbaes, O. I'. ['opoBbIx
// Upe3BbIvaiiH. cutyarmu: oopazoBanue u Hayka. — 2014. —T. 9, Ne 2. — C. 16-22.

YK 614.8

CPABHUTEJIbHBINA AHAJIN3 D®OEKTUBHOCTHU
MOBWJIbHBIX CHACATEJIEA

A. A. lTuckyn, T. E. 3vikosa,
II. B. Poouonos, cm. npenooasamensv kagpeopwvl b)K/[ u @B FOTU TI1Y,
Poccuiickas ®eodepayus

MoOwibHBIN TeneoH cTanl Iy HAC He3aMEHUMBIM ITOMOIITHUKOM B
noBceHEBHBIX Aenax. Ho oka3piBaercs, TenedoH, HapsLy co Crienuaiu3u-
POBaHHBIMU MOOWJIBHBIMHM YCTPONCTBAMHM, CIIOCOOEH Ha OoJibIliee: OH MO-
KET CIACTH KHU3Hb U 3/I0pOBbe! Bam mpuxoauioch BOITHOBATHCS 32 MMOXKH-
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JIBIX POJICTBEHHUKOB WJIM 3a peOEHKa, a MOXKET ObITh, BbI M CAMH TOTaaIn
B HempusiTHbIe cuTyanuu? [103a00TUTBCS O POAHBIX JIIOASX WU O COOCT-
BEHHOW O€30IacCHOCTH BIMOJHE MOXHO 3a0maroBpeMeHHO. CeromHs s
3TOTO CYIIECTBYET JOCTATOYHO YJOOHBIX PEIICHUN.

Mpg1 3a00TUMCS O T€X, KTO HYXKIAETCS B HAIEH MOMOIIH, HO YacTo
3a0bIBaeM 103a00TUTHCS O cebe. A Beb OJHAXK]IbI TTOMOILb MOXET MOHa-
nobutbest kKaxaoMy u3 Hac. [lojmcrpaxoBaThCsi Ha cllydail HEIPUATHOU CH-
Tyalluu mpoluie, 4eM Kaxetcs. Jljist aToro gaxke He motpedyercs: mpuodpe-
TaTh CHEHHAIbHBIE YCTPOMCTBA M MOAKIIOYATH CIEIUATU3UPOBAHHBIE
YCIYTH — JOCTaTOYHO 3arpy3WTh Ha CBOW CMapT(OH MapOUKy IMOJIE3HBIX
MOOWIIBHBIX TPUIIOKEHUH.

PaccmoTpuM HECKOIBKO MPOTPaMM M CPAaBHUM UX IO yIOOCTBY IpH-
MEHEHHUSI ¥ PAKTUYHOCTH.

PykoBoacTBa Mo okazaHWIO TEpBOM (MOBpauyeOHOMN) MEIUIIMHCKOM
OMOIIM COOpaHbl U B nporpamme «CaHUHCTPYKTOP», KOTOpasi BKIIOYACT
B ce0s BCE MHCTPYKIUU IO MOPSIAKY NPUMEHEHUS Pa3IuYHbIX CIIOCOOOB U
METOJIOB OKa3aHWsI MEPBOM MOMOIIM U MOCICIYIOMMNX MEIUIIMHCKUX Me-
ponpusituil. [lpunoxkenue npeacTaBisieT co00il HAOOpP aBTOPCKUX Mate-
pHAJIOB M0 MEIUIIMHCKOMY O0ECTICUCHHIO, a HE PACIIPOCTPAHECHHBIX B CETH
WHuTepHeT BBIIEPKEK U3 CTapbix yueOHUKoOB. MHDopmanusa co3nana cre-
UAJIBHO ISl 3TOTO UHTEPAKTUBHOIO MpuiioxeHus. [Tomumo nndopmanmu
00 okazaHuu nepBoil momouu B «CaHUHCTPYKTOPE» COIAEPKUTCS CIUCOK
JIeKapcTB ¢ aHHOTanuel. M camoe riaBHOe Jyisi pabOThl B IAHHOM MPHIIO-
YKEHHUH HE TPEOYEeTCs BBIXOJ/I B UHTEPHET.

JIns crmaceHus JiOA€d B SKCTPEHHBIX CUTyallMsX JBa roja Hazaj
MUC Poccun 3anmycTmino 6ecruiaTHoe MOOMITbHOE TpWiiokeHue «MoOmThb-
HBIN criacatensy» st cMapTdoHoB Ha 10S u Android. [Tporpamma aBToma-
TUYECKU OTMPEJIEIAET MECTOHAX0XKICHHE YEJIOBEKA U HAXOIUT OrbKaiiime
OTJIEJICHUS SKCTPEHHBIX CIYyKO0. [IpunokeHne no3BossieT HaxkKaTUEM OJHOU
KHOIIKUA BbI3BAaTh OINEPATUBHBIE CIY>KObI M OMOBECTUTH POJICTBEHHUKOB O
TOM, YTO BbI MIOTIAJIN B OEy.

[Tocne 3arpy3ku OecruiaTHOTO MPUIIOKEHUS HEOOXOJUMO BHECTH B
AKCTPEHHBIE KOHTAKThl HOMEpa TeIe(POHOB OJIM3KUX JIOJCH - IPU HAKATHH
Ha KHOTIKY «[locnaTts curnan SOS» um OyIyT aBTOMAaTUYECKH OTIIPABIICHBI
cooTBeTcTBYIOIIME SMS-coobmienus. Kpome Toro, mpuioKeHue CoAepKUT
CIIPaBOYHYIO MH(OpMAIMIO O TpaBUjIaX MOBEACHUS B UPE3BbIYANHBIX CH-
Tyalusix ¥ crnoco0ax OKa3zaHWs MEPBOM MOMOIIY MOCTPAJABIINM, a TaKXKe
KOHTAKThI OJIMDKAUIIIUX MEAUIMHCKUX YUPEKICHUN U CITykKO dKCTPEHHOTO
pearupoBaHusl.
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B MarasuHax MOOWJIBHBIX MNPUIIOKEHHUH 71 ycTpoucTB Ha 10S u
Android MoXHO HaliTH U JIpyTHE MOJOO0HBIE MPOrpaMMbl. TakuM 00pa3om,
CYIIIECTBYET JOCTATOYHO MHOTO YAOOHBIX pEIIeHUH, KOTOPhIE MOTYT OKa-
3aTh HEOLEHUMYIO TOMOIIb B CJIOXHOW CHUTYyalllH; OCTaloCh TOJIBKO 3a-
OJlarOBpeMEHHO BBIOpATh MOIXOIAIIMNA BapuaHT. «MOOWIBHBIN craca-
TEJIb» B KapMaHe YK€ MoMOor He ofgHomy uenoBeky. [lo kpaitHeil mepe,
Takas Mepa MPEeAOCTOPOKHOCTH CHeNIaeT JKM3Hb BalllUX OJU3KUX W Ballly
COOCTBEHHYIO TOpa3/io CIIOKOIHEe.

3akiaouenue. Kak moka3an CpaBHUTEIBHBIM aHAIU3 MOOUIIBHBIX
nporpamm st nomoiu B YC, oHo#M 13 caMbiX 3((HEKTUBHBIX U YIAOOHBIX
B JKCIUTyaTaluu sBisieTcs: mporpamma «MoOuibHbIN criacarenb». Ho ona
emé Hyxmaerca B gopadbotke. [lo 3asBieHusIM pa3pabOTYUKOB 3TOM IMPO-
TpaMMBbI B CKOPOM BPEMEHH BCE HEAO0YETHI OYyAyT UCTIPABIICHEI.

JIuteparypa

1. Pexxum nocrymna: http://top-android.org/programs/chitalki/.
2. Pexxum gocrtyna: http:// www.mchs.gov.ru/.
3. Pexxum moctymna: http://spasatel.mchs.ru/.

YK 614.8

HPOTUBOITIO’KAPHOE BOJOCHABKEHHUE
HA MAIIUHOCTPOUTEJIBHBIX TIPEAITPUATUAX

A. A. lTuckyn, T. E. 3vikosa,
II. B. Poouonos, cmapwuii npenooagamenv kageopol B)K/{ u @B IOTU TI1Y,
Poccuiickas ®edepayus

AKTyaJIbHOCTh JJaHHOM pabOoThl MOATBEPKIAETCS O(QUIIMATIBHON CTa-
TUCTUKOM MuHHCTEpCTBA MO Ype3BblYaliHbIM cuTyauusm. B 90 % ciaydaeB
M0’KApOB Ha MPOMU3BOJICTBE JJIsi OPraHU3alMU TYILIEHUS UCIOJb3YIOT MPO-
TUBOIIOApPHOE BOJIOCHAOXKeHue npeanpustus. lIporuBonoxapHoe BomO-
cHaoxxenue (I1B) — 3To cOBOKYMHOCTh MEPOIPUSITHIL TT0 0OECTICYEHHUIO BO-
oW pas3nuyHbBIX MOoTpeduTeneil s TyueHuss mnoxkapa. CoBpeMEHHBIE
cuctemsbl [1B npeacTaBisitor coO0M CII0AKHBIE MHKEHEPHBIE COOPYKEHUS U
yCTpoKcTBa, obecmneunBarone decrnepe0oitHy 0 moaqy BOAbl IOTpeOuTe-
asim. CucteMa BOJIOCHA0XKEHHUS I0JKHA TPOSKTUPOBATHCSA B COOTBETCTBUU
C TpeOOBaHUAMH HAPYKHBIX OTKPBITBIX BOJOMPOBOJHBIX CeTel M 00BEK-
TOB, a TAKXK€ [0 HOPMATUBHO TEXHUYECKON PEKOMEHJALMU U TpeOOBaHU-
M, TPEIbABISIEMBIM JJI1 NOTpeOUTENel BoAbl. B ciiyyae BOSHUKHOBEHUS
no)kapa CHCTEMa IMOKapHOW CHUTHAIM3AlMU IOAA€T CUTHAJI Ha ITyHKT
yIpaBJIeHHs], & OTTyJa Ha CUCTEMY MOXKAapoTylieHus. biarogaps cucreme
IPOTUBOIIOKAPHOTO BOJAOCHAOXKEHHUS MPEANPUATUE HE HECET MaTepHuaib-
HbIE€ MIOTEPHU U YEJIOBEUECKHE KEPTBBI TUOO OHU OUYEHb MAJIbI.
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OnauM u3 3PPEeKTUBHBIX METOIOB MPEIOTBPAICHUS TOKAPOB SBJISI-
eTCsl PUMEHCHHE aBTOMATHYCCKUX YCTaHOBOK moxapotrymieHus (AVYII).
OcHoBHBIM 37ieMeHTOM AVII sBJIsIeTCST OpOCUTENb. ITO YCTPOMCTBO TPE/I-
HA3HAYCHO ISl PACIBUICHUS BOABI IO 3alUIAEMOMN TUIOMAAN OOBEKTa
no>kapHoM oxpanbl. OT KauecTBa paOOThl OPOCUTEINSI 3aBUCUT CKOPOCTh U
HAJICKHOCTh TYIIeHUs Bo3ropanus. CrucreMa BOJASHOTO TOKApOTYILICHUS
COJICPKUT TPYOOTIPOBOIHYIO PaCIPEACIUTEIbHYIO CETh, Pa30UTyIO0 Ha 30-
HBI, MPUOOP MPUEMHO-KOHTPOJIbHBIA U YIIpaBIEHUS MOXapHbId. B oCHOB-
HOM Ha MallMHOCTPOMUTENbHBIX Ipeanpustusx AYII ocHameHna apeHdep-
HBIMH OPOCHUTEISIMH C YIMPaBIIEMBIM ITyCKOM, B KOTOPOW K TpHOOpPY
MPUEMHO-KOHTPOJILHOMY W YIIPaBIEHHUS TMOJKIIOYEH HUIed MmoxapHOM
CUTHAJIM3AIMHY, B KOTOPBIM BKJIIOUCHBI MMOYKAPHBIC W3BEIIATEN U CUTHATH-
Has JUHUSA. B CHTHaIbHYIO JMHUIO BKJIIOYEHBI YCTPOWCTBA WHHUITHAIIMH
MyCKa, KOTOPBIE CBSI3aHbI JIEKTPUUYECKHU C YIPaBISIEMbIMU JPEHUYEPHBIMU
opocutensiMu. CrucreMa cHaOXeHa JTOTOJHUTEIBHO aIPECHBIMU YCTPOMCT-
BaMM JIUCTAHIIMOHHOIO ITyCKa.

Pacxon Bonbl AJis TyIIEHUS MOXAPOB Ha MPEANPUATUA UTPACT BaxK-
HYIO POJIb TIPH pacyeTe MmapaMeTpOB TEXHUUYECKUX CPEJICTB MOaYl BOBI U
pa3paboTke TpeboBaHUM OecriepeOOMHOro BOJOCHAOXKEHUSI BO BpPEMS TY-
IIICHUS TI0’KAPOB.

CoBpeMeHHbIE YCTAHOBKM M CUCTEMBI MOXKAPOTYIIECHUSI KpaliHe Bax-
Hbl B COBPEMEHHOM CTPOMTENLCTBE M AKCIUTyaTallMy 3JaHUM U COOpYKe-
Huid. C TTOMOIIBI0 aBTOMAaTHYECKUX YCTAaHOBOK MOXET OBITh obOecredeHa
IIPOTHUBOIIOXKAPHAs 3allldTa HE TOJBKO MAITHHOCTPOUTEIBHBIX MPEAIPH-
SATHM, HO U MHOTHX COIIMAJIBHO W TPOMBIIUICHHO 3HAYUMBIX OOBEKTOB.
K ux uncny oTHOCATCS: OOJBHUITEI, 00pa30BaTEIbHbBIC YUPEIKICHUS, aIMH-
HUCTPATUBHBIC U KUJIbIC 31aHUsI, T. €. TAKHUE OOBEKTHI, HA KOTOPHIX TYIIIe-
HHE T0XKapOB HEOOXOJMMO OCYIIECTBIISITh OYCHb OBICTPO M OE€30MMaCHBIM
JUIsL JIIoAIe cmocoOoM, a BOJla B COBPEMEHHOM MHUpPE SIBIIETCS CaMbIM
0€30MacHbIM BEUIECTBOM MPH TYILIEHUU MOKAPOB.

JIutepatypa

1. Kapnenuyk, W. B. Cneunanbaoe BogocHabxeHue : cnpaBounuk / M. B. Kapnenuyk,
M. 1O. CrpuranoBa, A. 1. Kpacosckuit — Munck : KM MYC Pecn. benapycs,
2007.-79 c.

2. lllunoga, B. E. Cuctrema BoasiHoro noxkapotymenus / B. E. [llunosa. — M. : TToxap.
Hayka, 2013.
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YK 614.849

IHEPCIIEKTUBbI HEPEXO/JIA HA BEB-TEXHOJIOI'MU
B OBJIACTHU PACYETOB 110 ITIO’)KAPHOU BE3OITACHOCTH

B. M. Ilpopoeéckuit, mazucmp mexH. HAYK,
Hayuno-uccnedosamenvckuii uncmumym noxcapHou 6e30nacHocmu
u npoonem upessvruatinvlx cumyayuti M4C Pecnybauku bBenapyce, 2. Munck

A. I'. Heanuuyxuii, xano. mexu. nayk, ooyenm, I'YO «Komanono-umndicenepHuiii
uncmumymy» MYC Pecnyonuxu Benapycs, . Munck

JI1st 5KOHOMHY BpEMEHH M CPEJICTB B 00JIACTH ITOXKapHOM O€30ImacHO-
CTH aKTHBHO HCIIOJIL3YIOTCSl PacUeTHBIE METO/IbI, JAtoIIe 00Jiee TOUHBIE pe-
3yJIbTaThl, YeM TaOIU4YHbIe TpeOoBaHUs HOpM. BmecTe ¢ TeM OOJIBIIMHCTBO
pacyeToB MPOJOJIKAIOT BHITIOJHATHCS BPYYHYIO, @ aBTOMAaTH3allusl HE Tpe-
BBIIIIACT BO3MOYKHOCTEH TabmmaHoro nporeccopa MS Excel.

AKTyaJIbHOCTh CO3J[aHWSI M BHEAPEHUS MPOrpamMM aBTOMATU3ALUU
pacyeToB MOATBEPIKIICHA MPOTOKOJIOM 18 3acemanusi paboyeit TpyIIibl Mo
npoOJIeMHBIM BoIpocaM B cTpouteibHOM oTpaciu oT 08.08.2013 r.
Cornacno 1. 2 atoro npotokona MUC nopyyeHo akTUBU3UPOBaTh pabOTy
M0 CO3/aHHI0 TTPOTrPAaMMHBIX KOMIUIEKCOB TIO pacdyeTam B oOjacTu 06e30-
MMACHOCTA W OKCIUIyaTallMOHHOW HAJEKHOCTH 3JAHUM U COOPYKECHUHU,
CTPOUTEIBHBIX KOHCTPYKIMNA U MAaT€pPUaIoB, 00ECIIEUUTh UX IIUPOKOE MPH-
MEHEHHE MPOCKTHBIMU OpraHu3anusMu. B HacTosiiiee BpeMsi 3TH Mporpam-
MBI JIOCTYIIHBI 1J1s1 ckauuBanus Ha caiitte MUC Pecriyonuku benapycs [1].

B coBpeMEHHOM MUpE aKIEHT MOCTEINEHHO CMEIIAETCS B CTOPOHY
MOOWJIBHBIX M MOPTATUBHBIX YCTPOUCTB. AKTUBHO BHEAPSAIOTCS ajlbTEpHa-
TUBHbIC OIEpAllMOHHBIE CHUCTEMbl. BMecTe ¢ TeM OOJBLUIMHCTBO MpO-
rpamMM IO pacueTraMm B 00JIaCTH MOXKapHOU 0€30MacHOCTH pa3paboTaHo i
HACTOJBHBIX KOMIMBIOTEPOB o1 yrpanieHuem Windows [2]. B Oynymem
3TO MPHUBEAET K CYIIECTBEHHOMY OrpaHWYEHUI0 ucrnoiab3oBanHus [1O Ha
3TOM TIaTdhopMme.

O4eBUHO, YTO COBPEMEHHBIE MPOTrPaMMbl JOHKHBI UMETh MUHUMAJTh-
HYI0 TPUBSA3KY K KOHKPETHOM OIEPAllMOHHOM CHUCTEME WJIM YCTPOWCTBY.
HaunbGomee moaxoasimmmM BapuaHTOM TaKOW peaTu3alliy SIBJISIOTCS pa3padoT-
k1, Oazupyroiuyecs Ha BeO-texHosorusx. Hanmpumep, B Poccuiickoit deje-
panuu NOX0KKUEe MPUHLIUIIBI UCTIOB3YyeT KoMIuteke mporpamm CUTHUC.

[Tpoext «FireDes.info» mpenanaraer pemeHne pacCMOTPEHHBIX MPO-
osnem. IIpu 3TOM mporpammMHoOe oOecreYeHue pa3MeIaeTcs Ha CepBEPE B
cetu Internet. Ilomp30BaTenb MOXKET MOJYYHUTh IMOJHBIA JOCTYH K MPO-
rpaMmam ¢ JitoOoro yCTponcTBa, Ha KOTOPOM MOKHO 3aIllyCTUTh Opay3ep B
1r000€ BpeMsi, IPU 3TOM OH MOKET OBbITh YBEPEH, YTO UCIOJIB3YET CaMyIO
aKTyaJIbHYIO Ha JJAHHBIA MOMEHT BEPCUIO PACYETHOT'O MOJTYJIS.
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ApXHTEKTYypa KOMIUIEKCA ITO3BOJSET OMNEPATUBHO JOIMOJHATH €ro
HOBBIMU PACUCTHBIMU MOYJIAMH 0€3 HapylieHus PyHKIIMOHUPOBAHUS yKe
pa3pabOTaHHBIX U MCTOJIB3YEMBIX MOJYJIEH M MMEET BO3MOXKHOCTH OBICT-
POl KOPPEKTUPOBKH C YYETOM M3MEHEHUN B HOpMAaTUBHOM 0aze. PaccMoT-
PEHHBIM KOMITJIEKC MOKET OBITh MCITOJIB30BaH B MPOEKTHBIX OpraHU3aIlusX,
y4eOHBIX 3aBEICHUSAX MPU OCYIIESCTBICHUN 00pa30BaTeILHOTO Mpoliecca, a
TaKke B MMOBCEIHEBHOM JI€SITEILHOCTH paO0oTHUKOB opraHoB ['TIH.

JIutepatypa

1. MUC Pecnybnuku benapych // PacuerHple mporpamMMbl Ijisi TPOCKTHPOBIIIUKOB —
2015. — Pexxum noctyma: http://mchs.gov.by/rus/main/business/programs. — [lata
noctyna: 15.01.2016.

2. PazpaboTath KOMIUIEKC MPOTPAMMHBIX CpPEACTB [UIS PEIICHUS TOXKapHO-
TexHuuyeckux 3amad: oruet o HUP (3axmrou.) / Komana.-unxenep. ua-t MUC Pecn.
benapycs ; U. U. IloneBona [u np.]. — Munck, 2007. — 890 c. — Ne I'P 20065142.

VJIK 004.413

MMPOJJIEHUE )KU3HEHHOI'O HUKJIA
HPOI'PAMMHBIX CPEACTB MUC

B. M. Ilpopoéckuit, mazucmp mexH. HAYK,
Hayuno-uccnedosamenvckuii uncmumym noxjcapHou 6e30nacHocmu
u npoonem ypessvruatinovlx cumyayuti M4C Pecnyoauxu bBenapyce, e. Munck

APM «Mucnektop I'TTH. Yuer noxaposy» (nanee — APM) 6bu10 pas-
pabotano B koHile 2000 r. B pamkax ['HTII [1]. biarogapst pabote 3Toi
nporpammHoil 1atdopmsl B pacnopsbkenun MUYC umeercs JeraibHas
uHdopmarus o 6osee uem 100 ThIC. TOKAPOB M UX MOCIEACTBUIX 32 TIEPH-
ox HaynHaga ¢ 2002 r.

bonbmmHaCcTBO APM, 3KCIUTYaTMpOBAaBIIMX ATy MPOrPaMMHYIO ILIAT-
dbopmy (ucnonw3yromux CYBJ] Interbase 5.6), B HacTosiiee Bpemsi He
GYHKIIMOHUPYET WIIM 3aMEHEHO 00Jiee COBPEMEHHBIMU aHAJIOTAMH.

HecmoTpst Ha psii 3HAUUTEIBHBIX HEJIOCTATKOB, CHFOMHUHYTHO 3ame-
HUTh APM HeBo3MoOxkHO. Cyls MO COBPEMEHHOMY OIIBITY BHEIPEHHS
KPYIIHBIX CHUCTEM BpOJIe MPOrpaMMHOro komiuiekca «DeHukc», mpoiiecc
BHEJIPEHUSI MOXKET MPOAOJDKATHCS ToAaMu, MPH 3TOM PEATBbHYIO MOJIb3Yy
caMoO IPOrpaMMHOE 00€CIeUeHHE MPUHECET TOJBKO YEPE3 HECKOJIBKO JIET
MOCJIE YCIEIIHOrO 3alycka B 3kciuryatauuio. Ho B ciyuae ¢ APM Ml
UMEEM CUTYaIUIO, Korja pa3paboTaHHas 15 jiet Ha3aq cuctemMa He TOJBKO
YCHEUIHO pabOTaeT, HO U SIBJIAETCSI OCHOBHBIM UCTOYHMKOM JaHHBIX I10 3a-
PErUCTPUPOBAHHBIM MOXKapam JJist Bcer cTpykTypbl MUC.
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B pamkax HUOKP, npoBoanmerx HUU [1bu4C MYC, 6b111 npopado-
TaHbl HECKOJIBKO BAPUAHTOB TEXHOJIOTMYECKUX YITYUIICHHUM, KOTOPBIE MO3BO-
JISTFOT TIPOJTUTE CPOK dKcIuTyataru APM u mpomoimkaTth ero GyHKITMOHH-
pOBaHKE J0 3aMEHBI 00JIee COBEPIICHHBIM IPOrPaMMHBIM 00€CTICUEHHUEM:

1. [Tepexon Ha 601see coBpemennyo CYB/I.

bonpimias yacTh MpOrpaMMHOrO Kojia, paboTaromero ¢ JaHHBIMH,
pa3MenIeHa HEMOCPEACTBEHHO B XPaHUMBIX MPONEAYpPaAX, MOITOMY peajib-
HbIA TIepexo]; BO3MOXeH Ha coBMecTtumble BJ[. Oto, Hampumep, Inter-
baseXE7 (cTouMOCTh JUIIEH3UH HA OJHOTO ITOJIb30BaTels 6omee — 11 mMitH p.)
M OecrutaTHo pactpoctpansemsbiii ananor FireBird 2.5. MaTepecHbIM OT-
JIMYKMEM SIBJISUIOCHh HAJIMYKME BCTPAMBAEMOM OJIHOIOJIB30BATENILCKOW BEPCUU
(embedded) FireBird. OcHoBHOI1 npo0semoii iepexosa sBJseTcs He00X0 -
MOCTb NIEPEXO/A Ha APYTroW IUAJIEKT BHYTPEHHETO s3bika SQL, 1715 yero He-
00X0IMMO BHeceHHe OOJIBIIOrO 4YHuciia M3MEHEHUH KaK B HWCXOIHBIM KOJI
nporpamm Arm u Mailer, Tak U B TEKCTbI XpaHUMBIX MTPOLIEAYD.

2. Paznenenue 06a3bl B XpOHOJOTMYECKOM MOPSIJIKE.

[Ipu sToM B paboueii 6aze ocraercsa mHbOpPMAIUI O TOXKApax MPo-
IIUIOTO U TeKymero roaa. OcranbHbIe JaHHBIC MMPUBOIATCA K TAOIUIHOMY
BUy. OCHOBHOM TPYAHOCTBIO SIBIISIETCSI OJHOBPEMEHHOCTH ITPOBEICHHS
ATOM orepaiu BO Bcex noxapasaencHusx MUYC. Y aaaeHHO mpoBeCTH ATU
MaHUIYJISIUUN  3aTPYJAHUTENIBHO, a TEXHUYECKHH YpOBEHb pPaOOTHUKOB
['(P)OYC nna mpoBeneHust 3TUX padOT HenocTatoueH. JlaHHas Merojuka
obl1a oTpadborana B MuHckoM ropojckoM YMUC u nokasasna 3Ha4UTEIIb-
HBIN IPUPOCT CKOPOCTHU PAOOTHI.

Peanuzanus 3Tux MeponpusTHil MOKa3ana, 4YTO BPEMEHHO MPOJIUTH
aKTyaJIbHOE€ COCTOSIHHE MPOrPaMMHBIX CPEJCTB BO3MOXKHO 0€3 MOJIHOM 3a-
MEHBI U pa3pabOTKU B TEUCHUE JOJITOTO BPEMEHHU.

Juteparypa

1. Cemenenxo, JI. B. APM «Uucnekrop I'TIH» PykoBoactBo omeparopa (3amanue
02.05 THTII mpuxaz I'KHT ot 27.03.2000 r. Ne 48) / JI. B. Cemenenko // HUU
npukian. ¢pus. npodiaem bI'Y. —2001. - 19 c.

2. bopu, X. Firebird : pyxoBoacTBo pazpaboTunka 0a3 gaHHbIX : nep. ¢ anri. / X. bo-
pu. — 2-e 3., ucnp. / X. bopu. — CII0. : BXB-IletepOypr, 2007. — 1104 c.
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MPOBJIEMBI, CBSI3AHHBIE C DBAKYAIIUEN
ITPU TMTOKAPE TAHMEHTOB U3 TOMOB-UHTEPHATOB
JJIS ITPECTAPEJIBIX 1 UHBAJIM1OB

JI. H. Pyoyoea, A. H. Bopoouu, I'YO «I omenvckuti uHdceHepHbiil
uncmumymy MYC Pecnybnuxu Benapyco

Jloma-uHTEpHATBI JIsi MPECTapesibIX M WHBAIMIOB (Aajiee — JoMa-
WHTEpPHATHI) CJIEYET pacCMaTpUBaTh KaKk MECTa MacCOBOr0 NMpeObIBaHMUS JItO-
Jiel MOXKUJIOTO BO3pacTa U MHBAIUAOB C HAPYIICHUSAMU (PYHKIIUH OMOPHO-
JIBUTATEJILHOT'O armapara, OorpaHU4MBaIOITUMU UX BO3MOXKHOCTH HE TOJIBKO B
HOPMAJTBHBIX (0€30MacCHBIX) YCIOBUSAX, HO M B CIIy4ae BO3HUKHOBEHHSI yTPO-
3bl UX JKU3HU 3/I0POBBIO, HAIPUMED, MPU MOKApE. B Takux yupexaeHusx s
MIPOBEJICHUS ABAKyallMy /10 HACTYIUICHUS] KPUTHUYECKHX 3HAYEHHI OMacHBIX
(dhakTOpOB MOKapa HEMOOMIIBHBIX JKUJIBIIOB CIIEAYET pa3MeNiaTh M0 BO3MOXK-
HOCTH Ha MEPBOM 3TaXE 3/IaHWs, a JIIOJICH, UCIOJIb3YIOIIMX MPU ABUKEHUU
JIOTIOJIHATENIbHBIE OMOPbI (MAJIKK, KOCTHUIM) U MEPEIBUTAIOIINXCS HA WHBA-
JIMHBIX KPECax-KoJsicKaxX, — Ha 00J1ee HU3KUX ITaXKax.

PaccmarpuBasi TeXHUUYECKHME HOPMATHUBHBIE MPaBOBbIE akThl Pecry0-
nuku benapych, MOKHO OTMETUTh, UYTO HA B OJIHOM U3 HOPMATHUBHBIX JI0-
KYMEHTOB HE YUYTE€Hbl OCOOCHHOCTH »3BaKyalMu JIIOAEH U3 JOMOB-
UHTEPHATOB (CKOPOCTh M OCOOCHHOCTU JBMIKEHUS TMOXKHWIBIX JIIOJICH, MO-
OMJIBHOCTb KOTOPBIX CHUKEHA M3-3a CTAPEHMsI OpraHu3Ma; CKOPOCTh dBa-
Kyallui Ha WHBAIMIHBIX KPECIAX-KOISACKAX U UCIOJb3YIOIIUX ITPU JIBUXKE-
HUU MaJKU, KOCTBLJIN), @ TAK’KE OTCYTCTBYIOT TPEOOBAHUS MO pa3MELIEHUIO
HEMOOWJIbHBIX MAIMEHTOB B 3JaHUAX MO dTaxkaMm. M3-3a 3TUX ymylleHui B
pPa3IMYHBIX JIOMaX-UHTEPHATAX JICKAUUX MOXKWIBIX JIFOJEH pa3MeIIatoT Ha
BEPXHUX 3TaXXaX, HE YUWUTHIBasi BO3MOXKHOCTh 3BAaKyallUM WX W3 3JIaHUS
[P BOBHUKHOBEHUU YPE3BBIYAHON CUTYALUU.

K dakropam, KoTOpbIe 3aTpyAHSIOT MIPOBEACHUE YCIEIIHONW BaKya-
LMW, MO)KHO OTHECTH CJIEIYIOIIUE: C BO3PACTHBIMU U3MEHEHUSIMH Y TTOXKU-
JIBIX JIFOJEW YacTO BCTPEYAETCA HAPYIIEHUE KOOPIUHAIIMU JIBUKEHUS, CKO-
POCTH peakiuu (MpecTapesioMy YeJI0BEKY ropasio CIOKHEE CIPaBUTHCS C
BO3TOPAHUEM U MPUHSTH MIPABWIHLHOE PEIICHUE); TAKKE YACTO BCTPEUACTCS
HapylIeHUE MaMsITU (3a0bIBAIOT BBIKIIIOUUTH AJIEKTPOIPUOOPHI); MOKUIIBIE
JIO/IM CKJIOHHBI K CHMXKEHUIO OCTPOThI 3PEHUSI, CHUKEHUIO BOCIIPUATHS
3armaxoB (YeJIOBEK CTAHOBHUTCS OoJiee MOABEPKEH OMACHOCTSIM IpH TMOXKa-
pe); eciau y deroBeKka ocliadjeH CIyX, TO B ClIydae moxkapa OH MOXKET He
YCHBIIIATh KPUKU COCEAEH O HAJBUTAIOLICKCS OMACHOCTH; HAJW4YuE He-
OOJIBIIOr0 KOJMYECTBA 00CITY>KMBAIOILIETO MEPCOHANA, POJIb KOTOPOTO, KaK
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MIPABUJIO, BBIMOJHSIOT KEHIIWHBI;, YIAUICHHOCTh MOXKAPHBIX IMOJpa3iese-
HHAW OT IOMOB-UHTEPHATOB ISl PECTAPEIIBIX; HEAOCTATOYHOE KOJINYECTBO
HOCHJIOK JJIS1 3BAKYalUH JICKAYUX KUJIBLIOB.

Jlenast BBIBOJ MOXKHO CKa3zaTh, YTO pa3MEIICHHUE HEMOOUIIBHBIX
YKWJIBIIOB HA 3TAXaX BBIIIE NIEPBOTO HEAKTYaJIbHO, TaK KaK IPOU3BECTHU YC-
MEMIHYIO YBAKYAlLMIO MAlIMEHTOB HEBO3MOXKHO. JlJIsl pelieHus JaHHOM Mpo-
0JieMbl HEOOXOJIMMO: BHECTU COOTBETCTBYIOLIME M3MEHEHHSI B TEXHUYE-
CKME€ HOPMATUBHBIE TIPABOBBIE AaKThl; ABTOMATHUYECKOE YBEIUYCHUE
MPUOBITUSL TOKAPHBIX MOAPA3/EICHUM, KOHKPETHON 33a/1aueil KOTOphIX Oy-
JIET HBaKyalus MalMeHTOB, YBEIMYCHHE KOJIMYECTBA OOCITY)KHBAIOIIETO
IIEpCOHANIA; YCTAHOBKA COBEPIIECHHBIX CUCTEM OIIOBELICHUS O MOXKApE U
YIIPABJICHUSI IBAKYaLIUEH.

Jluteparypa

1. Slnukos, K. M. 3amura nedeOHbIx yupexaeHuit ot noxapos / K. M. Suukos. — M.,
1931.

2.Bce o moxapHoil Oe3omacHoctd. — Pexum  goctyma:  http:/www.0-
1.ru/default.asp?id=16444.html. — Jlata noctyna: 16.01.2016;
3. [loxxapHas 0€30MmacHOCTb. — Pexum JoCTyma:

http://www.vashdom.ru/articles/rockwool 92.htm — Jlata noctymna: 16.01.2016.

VJIK 004.9

OCOBEHHOCTHU MOJAEJUPOBAHUSA OYHKIHUOHAJIA
IFEOMH®OPMAIHOHHBIX CUCTEM UL OTOBPA’KEHHNA
YPE3BBIYAUHBIX CUTYAIIUU U ITIOKAPOB

A. A. Poiocenko, @I'6OY BIIO «Axademus 20cy0apcmeeHHol npomuonoiCapHou
cayacovry MYC Poccuu, e. Mockea

O030p 37EKTPOHHBIX PECYPCOB aHAIN3a PhIHKA ITPOrPAMMHBIX IPOTYK-
TOB B pazzeine reorHpopmaimonssix cucreM (I'MC) BoisiBUI psij 0cOOEHHO-
CTEH, CBA3AHHBIX CO CIIEU(PUKON MHOTHX pa3pabOTUUKOB, HAITPUMED:

— 00apIMHCTBO coBpeMeHHBIX [ IC He nmoaaepxuBaroT TpeXMEPHOE
MOJICTUPOBAHUE WJIM TOJJEPKUBAIOT 0e3 OOpaTHOW CBS3H, T.. HEIb3d
IPOaHATN3UPOBATH PEATbHYI0 0OCTaHOBKY;

— MHOTHE CHCTEMbI HE MO3BOJISIOT J00aBIATh COOCTBEHHBIE MOJYJIN
WIM UHTETPUPOBATh (3KCIIOPTUPOBATH) BHEIIHUE PECYPCHI;

— NPAKTUYECKH OTCYTCTBYET BO3MOXKHOCTb MOJEIMPOBAHMS IPO-
CTPaHCTBEHHO-PACTIPEICTICHHBIX HA36MHBIX 0ObEKTOB;

— HET BO3MOXXHOCTHU COBMECTHO HCIOJIb30BaTh JUHAMUYECKUE MOJIe-
JH U T. [I.
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C napyroii cTOpOHBI, 0COOCHHOCTBHIO pa3BUTHS MPou3BoIbHON UC siB-
JSAETCA HAIWMYUE NUHAMHUKH, PACUYET PEATbHOTO BPEMEHHU, BO3MOKHOCTH
BHECCHHS W3MEHEHUU TOBEPXHOCTU (medopmarius), u3MeHEHHE (HOPMBI
00BEKTOB U T. . JlomomHuTeabHBIM TpeOoBanueM c suBaps 2016 r., B
paMKax MOpOrpamMMbl HMIIOPTO3AMEIICHUA, SBISIETCS HAJW4YHUE PYCCKOS-
3BIYHBIX MOJTYJIEH, KPOCCILUIAT(POPMEHHOCTh C YYETOM OTEUECTBEHHBIX pa3-
pabotok, nogaep;kka noPCnoWondows TexHosoruii. AKTUBHOE pa3BUTHE
nporpammbl AIIK «be3onacHsiil TOpoa» TakKe NOMOJHUTEIBHO HAKJIAIbI-
BAIOT PAJI KJIIOUEBBIX TPEOOBAaHUN. YUET MPUBEICHHBIX KPUTEPUEB BbISIBUI
MIPAKTUYECKOE OTCYTCTBHUE TOTOBBIX IPOTPAMMHBIX PEIICHUMU.

B pamkax pasBuBaromieiicss nporpammuoi Ttiargopmbl B YHK
ACHT paspabaTeiBaeTCs MHOTOSIPYCHAsl MOAYJIbHAS CUCTEMA, MOJICPKU-
BAIOIIAs TPEXYPOBHEBOE NUPAMUIAIBHOE YNPABIEHUE, OXBATHIBAIOIIEE
CTpAaTETUYECKUM, TAKTUYECKU M OINepaTuBHBIM ypoBHU. B rpaduueckoe
AIPO CPEHETO YPOBHS BKJIIOUEHA MPOrpaMMHAas CHCTEMaA, SIBIISIOIIASCS
HaJcTporkon Haa npousBoiabHOU ['TMC, noakmrouyaemont u3BHe. B pe3yib-
TaTe UMEETCsI CICAYIOMNNA CIICHAPHIA: TOBEPXHOCTHAS MH(POPMAIIHS B 30HE
YC wm mokapa CTPOUTCS HAa OCHOBE TPEXMEPHON reomH(OpPMAaIMOHHOM
TEXHOJIOTUM C HCIOJb30BAHUEM MHOTIOCIOMHOM KOMITO3UIIMK. BepxHuit
YpOBEHB JOOABIISIET 33/1a4y U O0OBEKT Ha MOJACIUPYEMYIO TPEXMEPHYIO IO~
BEPXHOCTb. BBIIENAIOTCS KaTeropuu: Kapra-cxema B (OpMe ILIOCKOTO
U300paKeHUsT U TOJIOKKH, MOJIETUpyeMasl TpeXMepHasi MOBEPXHOCTh Ha
paBHOMEPHOI ceTKe, 00y1acTh BHUMaHUs ((PUKCUPYEMbI KOHTYp W JeTa-
nu3anus aBapuu). [Ipu OoTCYTCTBUM KaTeropur OOBEKTAa HEHY>KHBIM CIIOHN
He Mojienupyercs [1].

AHanu3upyeMas IIonaab pa3ouBaeTcs Ha 00gacTu BHUMaHUA. J1ist
K101 00J1acTU ONpeieieHbl KOMIIOHEHTHI YpoBHEH. [Ipu n3MeHeHuu co-
CTOSIHUSI TTOKa3aTeJIeH yPOBHS C BBIXOJIOM 3a IMPeAeIibl TPaHuI] 00J1acTh Te-
PEXOJIUT B PEXKUM BHUMaHUs (0003HA4aeTCst ApyruM 1BeToM). Jlobasiser-
csl cor BepxHen kareropun — aetanusanus UC. Bepxusisa kaTeropus cioes
UMeeT OCOOCHHOCTh — HEpPAaBHOMEpPHAsl CETKAa NPU MOJCITUPOBAHUM UMEET
TUIABAIOIYIO TPAHUILy, JOCTyIHA JieTanu3aius (pedpa ssUeeK MOryT JIOMaTh-
csi, T0OABIISATHCS HOBBIC y3JI0BbIE TOUKH). [Ipn HEOOXOaMMOCTH pa3mep Io-
CTPOCHHOM SYCHKHM MOXKHO M3MeHATh. Hanboiee CIIOXKHBIM 3JIEMEHTOM SIB-
JII€TCA MOJEITMPOBAHUE CKOJIOB M OCKOJIKOB, 4 TAKXKE Pa3pyLLICHUN.

Hcnonbs3oBaHue TaHHOM TEXHOJOTHUU MO3BOJSIET O0Jee TOYHO MOJIe-
JIMPOBATh MOBEPXHOCTH IPU MPOBEICHUU aBapUNHO-CIIACATEIIBbHBIX U aBa-
PUIHO-BOCCTAHOBUTEIBHBIX MEPONPUATHUSAX, & TAKXKE MPU IOUCKOBO-
CIiacaTeIbHbIX MEPONIPUATHSIX.
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JIutepatypa

1. AnantuBHas cuctemMa MOJIEPKKU AEATEIbHOCTU LEHTPOB YNPABICHUS B KpPU3HUC-
HBIX cutyanusax : Monorpadus / H. I'. Tonmonbckuii [u ap.] — M. : Axan. I'TIC MUC
Poccun, 2014. — 151 c.

YK 628.984

KAJJOPUMETPUUYECKHUM CIIOCOB
OIIPEJIEJIEHUS TEIIJIOBBIX XAPAKTEPUCTHUK
MOIIHBIX CBETOJUO10B

T. H. Casxosa, A. H. Kpasuenko, YO «l omenvckuii cocyoapcmeerHblll
mexuudecxui ynueepcumem umenu I1. O. Cyxozon, Pecnyonuxa benapyco

N3MeHeHne NpUHIUIIOB KOHCTPYMPOBAHUSI CBETOBBIX OCBETUTENb-
HBIX TTPUOOPOB C HcTosib3oBaHueM cBetoanoaoB (CJl) mpoaukToBaHo (u-
3MYECKUMU IPOILIECCaMU MOITYNPOBOAHUKOB. OJIMH U3 OCHOBHBIX CIIOCOOOB
OCHOBaH Ha MApAJJIEIbHOM IUIAHUPOBAHUU TEIUIOBBIX, JJIEKTPUUYECKUX,
ONTUYECKUX U CIEKTPAIbHBIX CBOMCTB MCTOYHMKA OCBelleHHUs [1].

Baxneiimas npobseMa npu NpoOeKTUPOBAHUU CBETOBBIX MPUOOPOB C
CJl — obecneuenue Tpedbyemoro termioBoro pexuma CJ[. bombmmHCTBO
napameTpoB C/I, B OCHOBHOM ONpeeaIoNINe X NPEeBOCXOACTBO Ha/ JIPY-
IMMU HUCTOYHUKAMHU CBETa — CPOK CIIy>)KObl M CBETOBasi OTJaya — CHJILHO
3aBUCST OT TEMIEPATypbl akKTUBHOW 00s1acTu. [IpeBbIlieHne TeMneparypbl
P, n-TiepexoJia BT K YMEHBIIEHUIO CBETOBOIO MOTOKA U YCKOPEHHOM Jie-
rpaganuu kpucrtamia. Ha temmnepaTypy nepexoia BIUSET MyTh pacipesie-
JIEHUs TeIula MEXIY MEPEXO0JIOM U OKPYXKaoIIeH cpesoi (omnpenensercs
TEIJIOBBIM COIMPOTHUBJICHUEM), MOLTHOCTh PACCEUBAHUsl CBETOAMOA, TEM-
nepaTtypa OKpyKarollen Cpelibl, a TakKe TOK nutanus [2], [3].

Lenpto naHHOM paOOThl ABISIETCS OINPEIEICHUE TeMIEepaTyphbl
D, N-NIEPEXOJIa U TEMJIOBOTO COMPOTUBIIEHUS MOIIHBIX CBETOJIUOIOB C I0O-
MOIIBIO KAJIOPUMETPA.

Pa3paboTaHHass KOHCTPYKIHUS KaJOpUMETpa OOECIEUMBAET OIpe/e-
JICHUE TEIJIOBOTO COMPOTUBICHUS M TEMIEpaTyphl aKTUBHOW 00JacTH
MOIIIHOTO CBETOJIMOJHOTO MOJYJISI, & TAKKE€ KOCBEHHO OIpPENEICHHE MOII-
HOCTH €T0 CBETOBOT'O M3JIyUYEHUS, pACCEHBAHUA U dHEPreTuYecKoi 3 dek-
TUBHOCTH.

N3mepenus cpegHen paccemBaéMOM MOIIHOCTHA CBETOJAUOIHBIM MO-
IyJIEM 3aKJII0YAETCS B TOM, YTO B KAIOPUMETP C OTBEPCTHEM ISl BBIBOJA
u3nydeHus: ycraHaBiauBaoT CJI, 2/eKTprUecKu MOAKIIOYEHHBIN K OJIOKY
nutanus. 3MepsaroT temnepaTypy 3JeMeHTOB kajgopumetpa, CJI u okpy-
YKAIOWIEH Cpelibl, a 3aTeM M0 Pe3yiIbTaTaM H3MEPEHUN BBIYHUCISIOT CpEl-
HIOI0 PACCEMBAEMYIO MOIIHOCTb.
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Tennosoe conporusiienne CJl onpeaensiock Kak CymMmma TEIIOBOIO
COMPOTHUBIICHUS aKTHBHAs 00JACTh — M€YaTHAas IJIaTa U TEIJIOBOTO COIpPO-
TUBJICHUS II€4aTHas IUlaTa — OKPY’Karollas cpenaa, I'/ie IEepBOe claracMoe
OIpeeNsAeTCs KaKk OTHOIICHHE Pa3HOCTU TeMIepaTypbl aKTUBHOU 001acTu
CJl m temnepaTypbl I€YaTHOM IUIATBI K MOUIHOCTH, PACCEMBAEMOMN H3IY-
YaroIIel MOBEPXHOCTHIO, KOPITycOM U nedatHoi iatoit CJI, a BTopoe cia-
raeMoe ONPENEIIETCA KaK OTHOLIEHHWE PAa3HOCTH TEMIEPATypbl MEYaTHON
IJIaThl U TEMIEPATYPbl OKPYXKAIOMIEH CPEAbl K MOIIHOCTH, PACCEUBAEMOMN
paguaTopoM M BCEMU DJIIEMEHTAMU KAJIOPUMETPA.

Temnepatypa aktuBHOU oOnactu CJl onpenensnach Kak cymMMa TeM-
IepaTypbl OKPY’KAIOLIEH CPElbl U IPOU3BEICHUS TEILNIOBOIO CONPOTUBIIE-
HUs Ha pACCEUBAEMYIO MOIIIHOCTb.

Jluteparypa

1. Memwxunu, M. Pa3paOoTka HaJEKHBIX CBETOJUOJHBIX HCTOYHHUKOB OCBEILICHUS
/ M. Mewxxunu [u np.] // IlonynpoBogHukoBasi cBerorexHuka. — 2013. — Ne 5. —
C. 61-64.

2. MupanoBuu, B. MoiHble CBETOIUObI: OCOOEHHOCTH MPUMEHEHHS, TPOOIEMBI U
METOJbl PEIICHHs] Ha mpumepe cBetoaunoaoB kommaHuu ProlightOptoTechnology
/ B. Mupanosuu, 1. ®uinonenko // DnekrpoHHble KoMnaHeHThl. — 2007. — Ne 6. —
C. 45-49.

3. Xi, Y. Junction-temperature measurement in GaN ultraviolet light-emitting diodes
using diode forward voltage method / Y. Xi, E. F. Shubert // Appl. Phys. Lett. —
2004. - Vol. 85. — P. 2163.

YK 666.762.38

HCIIOJIb30OBAHUE TPEIIEJIA B KAYECTBE
MHMHEPAJIBHOU JOBABKH, YJIYYIIAIOINENU
OI'HEYINIOPHBIE CBOUCTBA KHUPIIMYA

E. I'. Capaceko, I'YO «I omenbckuii UHHCEHEPHbIUL UHCIUNLYM »
MHYC Pecnybauxu benapycs

IIpakTn4yeckoe 000cHOBaHMe. 3aJICKU LEOTUTCOACPXKAIIUX Tpere-
JIOB, IOCTYIIHBIX JIJI1 OTKPBITON pa3pabOTKH, MIMPOKO PACIPOCTPAaHEHBI Ha
BocToKe Pecnyonuku bemapyce, riae uMeroTcss MmecTopoxacHus: «pyxoa»
(c 3armacamu 80,7 miH T) U «CransHoe» (¢ 3anacamu 133,7 mun T). Co3pa-
Hue nepBoro Ha tepputopun crpad CHI' «YueOHO-TpeHUpOBOYHOTO KOM-
IJIEKCa 1O MOJIETUPOBAHUIO MTOKAPOB B MMOMEIIECHUSAX KUJIOT0, KyJIbTYPHO-
3pEJIUIIHOTO U MPOU3BOJICTBEHHOI'O0 HA3HAYEHUS, CTPOUTEIILCTBO KOTOPO-
ro IUIAHUPYETCS Ha IMOJIMTOHE OIEPAaTUBHO-TAKTUYECKOW MOATOTOBKU
UIIIK MYC Pecny6nuku benapyce, 0003Haunmo nmpoOiaeMy 3aiuThl xKe-
J1€300€TOHHBIX CTPOUTEIBHBIX KOHCTPYKIIUHA OT MHOTOKPATHBIX OTHEBBIX H
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TeIIOBBIX Bo3jaeucTBuil (10 miroc 1200 °C), a Takke BO3JEMUCTBUN OTHE-
TylIanux BeELIECTB (BOJABI, IMEHOPACTBOPOB, YIJIEKHUCIOTH). Hanbonee
MOAXOIAIINM MAaTEpUAIOM I HPUBEICHHBIX YCJIOBUW SIBIIETCS OTHE-
yIopHasi KepaMmuka (OrHEYNmophl). AKTyalbHOCTh TEMBI 3aKJIFOYAETCS B HE-
O0OXOAMMOCTH YJIYUIIICHHS OTHEYIOPHBIX M OTHE3aIlUTHBIX CBOMCTB
CTPOUTENBHBIX KOHCTPYKIIMI ITyTEM BBEJCHHUS Tpemnena — NPUPOJTHON MH-
HEpaJIbHOU OOaBKHU.

Metoapbl. [TpoObl 1151 U3y4eHHs XUMHUYECKOTO COCTaBa Tperesna HeoO-
XOJIUMO OTOMpaTh MOCIONHO, OTACIBHO IO JIMTOJOTUYECKUM Pa3HOBUIHO-
CTSIM KPEMHHUCTBIX MTOPOJ] ¥ BMEIIAIOIIUM MopojaM. JIJis yCTaHOBIICHUS MPH-
TOJTHOCTH KPEMHHUCTBIX MOpOJT (Tperelia) B KaYeCTBE ChIPhs ISl TPOU3BO/I-
CTBA JIETKOBECHOI'O CTPOUTEIILHOTO KUPIUYA, 3al0JTHUTENICH JIETKUX OETOHOB
Y TETUTOM3OJISIIIUOHHBIX OOKHUTOBBIX WM3JICIHN JTOTIOJHUTEIhHBIE OCOOCHHO-
CTH XMMHUYECKOI0 COCTaBa M3y4yaroTcsl B MpoOax, OTOOPAHHBIX JJIsi TEXHOJIO-
TMYECKUX UCIbITaHui. Bee mpoObl KpeMHHUCTBIX MOPOJ, KOTOPHIE MPeIoia-
raeTcsi HCIOJIb30BaTh B KA4YECTBE HAIIOJIHUTENIECH, aAHAIM3UPYIOTCS Ha
coaepxkanue Si0,, Al,Os, TiO,. B 10 % mpo0, kpome yKa3zaHHBIX BBILIE KOM-
MOHEHTOB, onpeaensiercsa coaep;xkanne CaO, MgO, SO; u menoyeil.

Pe3yabtarsl. [IpoBeaeHHBI 0030pHO-aHATIMTUYECKUI aHAIU3 pac-
CMOTPEHHOI'0 MaTepualia moKaszaj, YTo Tpernes MpejcTaBisier coOor TOH-
KOJIUCTIEPCHYIO NOJUMHUHEPAIBHYIO CUCTEMY, COCTOSIIIYIO U3 TJIUHBI (MOH-
T™MopuioHUT — 10 %), kapOomata kanbiugd (KampmuT — 35 %),
kpemHo3ema (onan-kpuctodbanut — 30 %) u neonura (KIMHONTHIIONUT —
15 %) [1]. Kpome TOro, B mopoae BCTpEYarOTCsl TJIAYKOHUT, OOJOMKHU
KBapIia, TUAPOCIIOAA, MOJICBOM IIMNAT W JPYyrue MpuMecH. Y CTaHOBJICHO,
YTO Tpemesa B CBOEM COCTaBe B mpeodiaaroiieM koiudectBe umeer Si0,
(56,87 %), Al,O;(6,10 %), MgO(1,36 %), Fe,05(2,30 %) u K,0 (1,31 %).

3akiouenue. Mcxos U3 pacCCMOTPEHHBIX OCHOBHBIX CBOMCTB OTHE-
YIOPHBIX MaTE€pPUaAIOB U MPOAHATN3UPOBAB (PU3NKO-XUMUUYECKHE CBOUCTBA
Tpenena MectopoxkacHus: «CraapHoe» MoruneBckoi 06mactu (XOTHMCKUN
paiioH), MOXKHO CJlieiaTh CJEIYIOIIME BBIBOJBI: 1) OTHEYMOPHOCTh Tpemesna
00brgHO KoseOsercs B mpenenax ot +1570 no +1600 °C. IIpenen npouHoctu
npu cxxkatuu ot 10 1o 12 KI/CM. Koaddurnment termonposoanoctu ot 0,12 110
0,20 kkan/(cM-yac-Tpax). TemneparypHblid peien NPUMEHEHHS TPETIEJIOB B 3a-
BUCMMOCTH OT MX 4YacTOThl Haxomutcs B mpenenax ot +900 mo +1000 °C;
2) Tpenien MO (PUBMKO-XUMUYECKUM CBOMCTBAM: BBICOKOMIOPUCTBIM, OTHE-
YIOPHBIA U KUCIOTOYHOPHBINA, OTINYACTCS OOJBIIUM BOIOIOTIIONICHIEM U
MOJKET HCIIOJIb30BaThCSl KaK aJCOPOCHT, M3OJSIMOHHBIA, (PUIBTPYIOIIUH,
nUMYIONMI CTPOUTENBHBIN MaTepuall, Jo0aBka B KUpnu4. Bricokas mo-
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PUCTOCTh M TeMIlepaTypa IUIaBJIEHUS U HU3Kasl TEIUIONPOBOJHOCTh OOecIie-
YUBAIOT BBICOKME TETUION30JLIMOHHBIE CBOMCTBA 3TOT0 MUHEpaa.

Juteparypa

1. Otuer o neranbHON pa3BeIKe MECTOPOKIEHUS U3BECTKOBBIX TpenenoB «CTanbHOe»
XoTuMckoro paiiona MoruneBckoii o0iactu, mposeaeHHoi B 2001-2004 rr. ¢ moa-
cuetoM 3amacoB 1o coctostHuio Ha 01.06.2004 r. (Xotumckuii 00bekT Ne 1) : otuer
PVII «benreonorus». — Cayuk, 2004.

YK 614.841.332

BO3MOKHOCTb HCITIOJIb30OBAHUA
MATEMATHYECKOU MOJEJIX TEINIOMACCOOBMEHA
UCIIBITAHUU HA O'HECTOUKOCTDb HECYIHIUX CTEH

C. A. Cuomneit, aovtonkm, Yepraccruii uHCmumym noxcapHou 6e30nacHocmu
umenu I'epoes Yepnoowina HYIT'3 Ykpaunwi

Llenpto mpoBeieHUs] UCCIEIOBAHUN TaHHOW pabOThI SBIISETCS U3Y-
YeHUE aJICKBATHOCTH MAaTEMaTUUYECKUX MOJEJICH OTHEBbIX Medel Jyis
JTAJbHEUIIIET0 UX HCMOJb30BAaHUS MPU U3YYCHUU BIIMSIHUSI KOHCTPYKTHUB-
HBIX XapaKTEPUCTUK OTHEBBIX MEYEH HA X METPOJIOTHYECKUE TTOKA3ATEIIH.

brina co3zmana maremMartuueckass MOJICNIb OTHEBOW II€UM, HA KOTOPOM
MPOU3BOJIWIINCh HCHBITAHUS B MPOrPAMMHON CpE/I€ BBIYUCIUTEIBHOTO
koMmiiekca CFD FlowVision 2.5, ¢ moMoIip0 KOTOPOil MbI TIPOBENH BbI-
YUCJIUTENbHBIN SKcepuMeHT. Onupasich Ha Pe3yiabTaThl BRIUUCIUTEIBHO-
IO DKCIIEPUMEHTAa M OTHEBBIX HUCIBITAaHUHM, ObUIM PACCUUTAHBI KPUTEPUU
azexkBaTHOCTU. Ha ocHOBe MpoBEAEHHOrO aHalu3a UCCieJ0BaHa aJeKBaT-
HOCTb HUCMOJIb3yEMbIX MAaTEMATUYECKUX MO/JICTICH.

[TokazaTenu TemmepaTypbl (UKCUPOBAINCH KaXKIYIO CEKYHIY IS
JTOCTIKEHHST HE0OXOAMMOM TOYHOCTH MPU MMOCTPOCHHUH TPadUKOB.

[Ipn MomennpoBaHUM MCHBITAHUNA UCIIOIb30Balach Fr€OMETpUYECKas
KoH(pUrypamusi mneuu, Kotopas Kak MOKHO TOYHO BOCIPOU3BOAMUT Tapa-
METpbl KaMephl pealibHOM yCTaHOBKH. Temmeparypa KOHTPOJIUPOBAIach B
4-x Toukax KaMmepsl reuyu, Ha pacctogHu 100 MM OT UccieI0BaHHOTO 00-
pasna. KoopauHatsl MeCT KOHTPOJISI TEMIIEPATYpPhl COBNAAAIOT C KOOP/IU-
HaTaMH pa3MENIEHUs] TEPMOIIap B KaMepe pealibHOM ycTaHOBKU. KOHTpOIb
TeMIepaTypbl NPOUCXOJUI TaK, YTOOBI CpEJHSS TeMmIepaTrypa B Kamepe
M€YH, MO0 BO3MOKHOCTH, TOYHO COBHajana ¢ TEMIIEPATYPHOU CTaHAAPTHOMN
KPHUBOI TIO’Kapa ¥ HE BBIXOJIMJIA 34 JOMYCTUMBIE TPEAEbl UcHbITaHus [ 1].

[IpoBepka afeKBaTHOCTU MPOBOJUTCS HA OCHOBAHUM SKCIEPUMEH-
TaJbHON UHGOpMAIUK.
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3akuawdenue. Onupasch Ha Pe3yabTaThl BBIYMCIUTEIBHOTO KCIIE-
pUMEHTa B MPOTPAaMMHON cpelie BbruuciauTeabHoro kommiekca CFD
FlowVision 2.5 u OrHeBbIX UCIBITAHUM, OBUIM PACCUYUTAHBI KPUTEPUU ale-
kBaTHOCTH (f-xkputepuii Ctbionenta, (-kputepuit Koxpena, F-kputepuii
®umiepa). Hu onHO U3 3HAYCHUN KPUTEPUEB HE MPEBBIIIACT TOMYCTUMBIX
3HAYCHHM, YTO TMOKa3bIBaeT A()PEKTUBHOCTh MOJACIUPOBAHUS TETUIOBBIX
MPOIIECCOB /ISl JaJbHEUIIIETO €€ UCIIOIb30BaHUs MPU U3YYCHUU BIIUSHUS
KOHCTPYKTUBHBIX XapaKTEPUCTUK OTHEBBIX ME€UEH HA UX METPOJIOTUYECKUE
MOKa3aTelu.

JIuteparypa

1. 3amura ot moxapa. CTpouTesbHbIE KOHCTPYKIMH. MeTOabl UCTIBITAHUSI HA OTHE-
ctoiikocTh. O6mme tpeboBanus (ISO 834:1975) ACTY b B.1.1-4-98. — Beenen
1998-10-28. — K. : Ykpapxcrpoitundopm, 1999. — 21 ¢. — (I"'ocynapcTBEHHBIN CTaH-
napt Ykpaunsl). [OCT 30247.0-94. KoHcTpyKunu CTpOUTENbHbIE. METOIbI UCTIBI-
TaHUH Ha OrHecToMKocTh, 2000.

2. Meronuyeckue yKazaHusi K HAyYHO-UCCIIEI0BATENbCKOM MPAKTUKE MO AUCLUILIIUHE
«Opranu3zanus HayyHbIX HccienoBanui» (CTaTUCTHUECKHE METONbl. AHaIu3 |
opopmiienne HayuyHbix uccinenoBanuii) / U. U. Kammos [u mp.]. — X. : XHAT'X,
2009. -59 c.

V]IK 614.8

COBEPHIEHCTBOBAHUE OPT'TAHU3ALINU CITACEHUSA
HACEJIEHUSA, HAXOJAIIEI'OCA B TPAHCIIOPTHbBIX
CPEIACTBAX IIPU ITOKAPAX
B ABTOJOPOKHbIX TOHHEJIAX

O. H. Ckaukos, KaHo. mexH. HAYK, CMAapuuLl HayuyHsli COMpPYOHUK,
Q@I'BOY BIIO «Axademus cocyoapcmeenHotl nodxcaprou cayxcoviy MYC Poccuu

B nacrosimiee BpeMsi ipy BOBHUKHOBEHUHW YPE3BBIYANMHONW CUTYallUU
MMEET OIPOMHOE 3HAYEHUE BO3MOXKHOCThH cracaTejield OmepaTUBHO IpH-
ObITh K €¢ MecTy. Oco0oe 3HAYEHHUE ATO UMEET B KPYMHBIX TOpoJax U B
TOPHO-IIEPECEUEHHON MECTHOCTH, B KOTOPBIX aKTHMBHO HCIIOJB3YKOT TOH-
HEJIU JJIsl COKpAICHHS] BPEMEHU U PACCTOSTHUS.

[ToBbillieHHasT TIOXKapHasi OMACHOCTh B ABTOJIOPOKHBIX TOHHESX
(AT) oOycnoBauBaeTCs CAeayOMUMHU (aKTOpaMU:

— BBICOKOM ~ MHTEHCHUBHOCTBIO  JIBUKEHHS  aBTOTPAHCIIOPTHBIX
CPE/CTB;

— BBICOKOM CKOpPOCTBIO Pa3BUTHSI MOXKapa W HHTEHCUBHOCTBHIO 3a-
npIiMIIeHUs B AT;

— OOJIBIITUM KOJIMYECTBOM JIIOJIEH, KOTOPBhIE MOTYT OBITH BOBJICUCHBI
B ABAPUMHYIO CUTYALUIO;
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— CJIO)KHOCTBIO Pa3BEpPTHIBAHMS CWJI M CPEACTB IOXKAPHO-CIIaca-
tenbHbIX noapazaenenui (I1CII), cBs3aHHON ¢ BOBHUKHOBEHHEM MPOOOK Ha
noabe3nax B AT npu BosHukHoBeHuU UC;

— O'PAHUYECHHOM BO3MOKHOCTBIO 3BaKyalldd W CHACCHUS JIIOJCH W3
IIOJ3EMHOT'0 COOPYKEHHUS.

Jlanubie (hakTOpbl CYHIECTBEHHO MPEMATCTBYIOT 3BAKYyaIllMu JIOJEH U
aBTOTPAHCHOPTHBIX CPENCTB, a Takke dPPeKTUBHOIN padoTe crenraaIbHbIX
NO/Ipa3/ieJICHUid, MPUBOJUT K TMOENH JIIOAEH, NpeKpalleHno (pyHKIMOHU-
pOBaHUs TOHHEJIEW Ha JJIUTEIIbHBIN CPOK.

B nanHoi cTaThe HA OCHOBE CLIEHAPHS MPEIIOIAraéMoro BO3HUKHOBE-
Hus noxapa rpu ATII u pacuera ero nocneAacTBuil B OHOM U3 aBTOJOPOXK-
HoM ToHHeTsIX U3 Coun B Kpachyro [lomnsiHy, paccmaTpuBaroTcst MaciTalObl U
MIOCJIE/ICTBHSI ABAPHUH, BBITIOIHSIETCS pacyeT HEOOXOAUMBIX CHII U CPEICTB IS
o0ecrieyeHus1 TyIICHUs MoKapa U CIaceHUsl MOCTpalaBiMX. Takke Ha OCHO-
BAHWH aHAJIA3A COCTOSHUS BOIPOCA M MCCIIEIOBAHUS MTyTEW COBEPIICHCTBOBA-
HUSl OpTaHMU3aIK TOKAPHO-CIIACATENILHBIX PAa0OT MPUBOASTCS MPEAJIOKEHUS
10 TIOBBIICHNIO A((EKTUBHOCTH JIEHCTBUN TOXKApHO-CIAca-TeIbHBIX OI-
pa3lieneHuil,  pe3yJbTaThl  NPAKTUYECKOW  OpraHu3allid  aBapUKUHO-
criacaTeNbHbIX paOOT Ha OCHOBAHMH MCCIIEIOBAHUS, B XO/I€ YUCHHUM Mepel Ha-
yajioM 3uMHUX Omumnuiickux urp B Coun B 2014 r., 1eiiCTBUI CUIT U CPENICTB
nipu BO3HMKHOBeHUHM UC, BbI3BaHHOM NpenonaracMoit aBapueii B AT.

B xoze moaBeneHuss UTOTOB UCCIENOBAaHUNA Ha YUYEHUSIX PACCMOTpE-
Hbl PE3YyJbTaThl NPUMEHEHHS CIEAYIONIEH MEePCHEKTUBHOM TMOMXKAPHO-
cracaTeabHOM TEXHMKH, TAKOM KaK:

— TUCTAHITMOHHO-yIIpaBisieMass MOOWIbHAS YCTAaHOBKA IOXApOTY-
mieHus JIY®-60, ocHalleHHass CUCTEMOM IT0JIa4v MEJIKOJIUCIIEPCHOM BObI
JUISl IOKAPOTYIIEHUS KaK HA OTKPBITOM MECTHOCTH, TaK U B 3aKPBITHIX I10-
MEIIECHUX (B TOM YHUCJIE TOHHENHN);

— MHOTO(YHKITMOHAJIBHBIA poOoTOTeXHHUYEeCKUM KoMmIuiekc EJIb-4,
OCHAILICHHBIN JTAQETHOW CUCTEMOMN MOXKAPOTYIIEHUs, OYyJbI03€pHBIM OT-
BAJIOM U MOIIHBIM CXBaTOM, JJIsi JOCTABKH OTHETYIIAIINX BENIECTB U MPO-
BEJICHUSI palOT MO MOXKAPOTYIIEHUIO B YCIIOBUSIX TEXHOTCHHBIX aBapHil,
MPOBEJICHUS CIICHIMAIBHBIX padOT HA MECTE MOXKapa;

— nmokapHo-cracatenbHblii  aBTomMoOmp [ICA-T-3,0-40/4 ¢ peep-
CUBHBIM JIBUKECHHEM ISl TYIICHUS IOXApOB U IPOBEJCHHS aBAPUITHO-
criacaTeIbHBIX padOT B TOHHENSX;

— BCIIOMOTATeNIbHbIM pyKaBHbIN aBToMOOWIL «IloTOK», OOecrneyu-
BAIOIMK YCTAHOBKHM IOKAPOTYILIEHUs BOJOU MO JABJIEHUEM I10 PYKABHOU
JIMHUM U3 OTKPBITOTO UCTOYHUKA BO/IbI;
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— CIACATENIbHBIA  COWIEHEHHBIM T'YCEHUYHBIM KOMIUIEKC THIIA
«JIocky, TIpenHa3HAYEHHBIM JJIs1 JOCTABKHU CIIAacaTesied W BbIBO3a IOCTpa-
JAaBIIUX U3 TPYAHOAOCTYITHOW MECTHOCTH.

[Ipennaraemasi Ha OCHOBAHWUU PE3YJIBTATOB YUYECHUM OpraHU3alUs
nevictBuid [ICIT mo3BonsieT CyniecCTBEHHO MOBBICUTH BEPOSTHOCTH CBOE-
BPEMEHHOW H5BaKyallid W CIIACEHUS HACEJICHUA IPU IOXKapax B aBTOO-
POYKHBIX TOHHEJISX.

VJIK 614.8

YTOUYHEHMUE B XOJIE UCCJIEJOBAHUM OTJAEJbHBIX
TEXHUYECKHUX XAPAKTEPUCTUK IIHEBMATHUYECKOI'O
CHACATEJIBHOI'O YCTPOUCTBA IICY-1

0. H. Ckauko08, Kano. mexH. HayK, CMapuuii Hay4Hslii COMpPYOHUK;
B. A. Hlenkuna, kypcanm 4 kypca, ®I'6OY BIIO «Axademus 2ocyoapcmeennoi
nooicaprotl cayxrcovry MYC Poccuu

B nacTosiee BpeMst B OOIBIINX U CPETHUX TOPOJAX CTPAHBI IPOUC-
XOJIUT AKTUBHOE CTPOUTEIBCTBO MHOT'O3TAXHBIX 37aHUN. B COBpeMEHHBIX
YCHOBUAX BBICOKOTO PUCKa BOZHUKHOBEHHUs B HUX IT0XapoB Iepen I'ocy-
JAPCTBEHHOM MPOTUBOMOKAPHOM CITy>KO00M CTaBITCS Cepbe3HbIC 3a]]a4H 110
YMEHBIIEHUIO KOJIMYECTBA, MACIITA0OB U BPEMEHU TYILIEHUS U MOCIECT-
BUil noxapoB. OcoObli XxapakTep MOKapHOW ONMACHOCTH BBICOTHBIX 3/IaHHI
oOycnaBiauBaerca psaaoM (PakTOpOB, B YACTHOCTH HEOOXOAMMOCTBIO 3KC-
TPEHHOM S5BaKyallMM W3 HHUX JKUTEJICH C pa3BUTHEM OIMACHBIX (PaKTOPOB
1o’Kapa U UHTEHCUBHBIM PACIPOCTPAHEHHUEM B 34aHUU IO €r0 IOMEIICHU-
M IUIAMEHU, JbIMA U TOKCHYHBIX BelIeCTB. OJHUM W3 IMOJOKHUTEIBHO 3a-
PEKOMEHJOBABIINX ce0sl CPENICTB CHACEHUS JKUTEJIEH ABIIAETCS THEBMATHU-
yeckoe cracarenbHoe ycrpoiictBo IICY-1. B  HacTosmuii MOMEHT
BO3MOXHOCTH Oe3onacHoro mnpuMeHeHusi [ICY orpaHuueHsl cieayro-
IIUMHU (paKTOpaMu:

— BBICOTOM 0€30IMacHOTr0 NaJCHMS WIH MPbDKKA C ONPEAECIECHHOIO
JTa)ka 31aHUs;

— CKOPOCTBIO BETpPa U COOCTBEHHOW TOPU3OHTAIBHOW CKOPOCTHIO
CIIacaeMoro;

— MacCOM CI1acaemoro.

[To umeromuMcs IUTEPATYPHBIM JTAHHBIM, a TaKXKe pa3pabOoTaHHBIM
pekomenaanusaMm 1o npumenenuo I[ICY wMexny stumu ¢daxrtopamu
JOJKHO OBITh CTPOTO€ COOTBETCTBUE.
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Ha puc. 1 nmokaszaHbl pe3yJibTaTbl BHIYUCIUTEIBHOTO SKCIIEPUMEHTA
o a”ajau3y 0e30IMacHOCTH IMaJeHUs 4esioBeKa macco m = 75 kr, ma-
JAOLEro C pa3HbIMU HaydallbHBIMU TOPU30HTAIBHBIMU CKOPOCTSIMHU C
BbICOTHI. [IpoBeiecHHBIE MCCIIeJOBAHUS MOKA3aJId, YTO €CIIM YEJIOBEK Ia-
naet 0e3 HavanbHOU ckopocTu (Vy = 0 m/c) ¢ BbicoThl 20 M, TO Hau-
OoJipIliasi JOMycTUMas CKOPOCTh BeTpa paBHa 18 m/c. Ilpu mamenuu ye-
JoBeKa ¢ BbICOTHI 10 M, HauOoibllas JOMyCTHMas CKOPOCTh BeTpa
25 m/c. Ecnu yenoBek npu NaJeHUU UMEET TOPU30HTAIbHYI0 HAYaIbHYIO
CKOpOCTh 1 M/C (CKOPOCTh JABMIKECHHS IIaroM), TO MPHU MaJCHUU C BBICO-
Tbl 15 M CKOpOCTh BeTpa J0JKHa ObITh HEe OoJiee 3 M/c, NIpU MAJAEHUU C
BbICOTHI 10 M CKOpOCTb BeTpa JojKHa ObITh He Oosiee 10 m/c. B xone
JNaJIbHEHIINX MCCIEAOBAaHUN OMNpPEeIsyioOCh M3MEHEHHE BBICOTHI 0€30-
nacHoro npebkka Ha [ICY-1 npu u3mMeHeHMHn Macchl cnacaemoro (yBe-
JUYEHUE WM yMEHbIeHue 10 10 Kr) mpu pa3inyHON CKOPOCTU BETpa,
YTO IMO3BOJMJIO YTOUYHUTh TEXHUUYECKHE XAPAKTEPUCTUKU OE30MacCHOTO
npUMEHEHUs ycTporicTBa. Ha ocHOBaHUM MCce0BaHUN omnpeesieHa 3a-
BUCUMOCTH BBICOTHI O€30MACHOTO TMAJICHUsI CIAcaeMOro C IMOMOIIBIO
[ICVY-1 ot ckopocTH BeTpa MpU U3MEHEHUHU MACCHI, KOTOpas MOKa3bIBa-
€T, UTO 4eM OOJIbIIIE CKOPOCTh BETpa M HavalbHasi TOPU30HTAIbHAS CKO-
pOCTh TPU MPHDKKE YEJIOBEKAa, TEM MEHbIIIE BbICOTA, C KOTOPOl OH
MOYKET COBEPIIUTH MPBIXKOK. COOTBETCTBEHHO, YEM MEHBIIIE AT MMOKa3a-
TEJIM, TEM BBIIIE BBICOTA, C KOTOPOM YEIOBEK MOXET COBEPUIUTH NPHI-
KOK. Pe3ynbTaThl MCCIEIOBaHUI MPEACTABISIOT UHTEpPEC JJis cracare-
Je, UCTIOJIB3YIOUIUX MPH MOXKape B BICOTHBIX 3aanusx [ICY-1.
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OITOJI3HU U UX HET'ATUBHBIE TIOCJIEACTBUA
HA TEPPUTOPUU TATKUKUCTAHA

M. b. Camues, kaHO. 2e01020-MUHEPAl. HAYK., 3AM. HAYALHUKA,
Ungpopmayuonno-ananumuveckuti yeump K4YC u I'O npu Ilpasumenvcmese PT,
M. Mupwapughu, nayunwviii compyonux UI'CC AH PT

ITo reorpaduyeckoit pacmnofiokeHHOCTH TeppuTopus PecnyOnuku
TaPKUKUCTAH pacmnoyiokeHa Ha roro-Boctoke LlenTpanbHoit A3uu u 93 %
TEPPUTOPUU CTPaHbl 3aHUMAIOT FOpHbIE TeppuTopun. Ha 3amane B ee mnpe-
J€bl BKIIMHUBAIOTCA ITYCTBIHHBIE U MOJYIYCThIHHBIE YYacTKU TypaHCKON
HU3MEHHOCTH, KOTOPbIE TOCTENEHHO MEPEXOAAT B MPEATOPhS, 4 HA BOCTO-
KE U CEBEPO-BOCTOKE €K TEPPUTOPHUS MPUMBIKAET K TMTAHTCKAM TOPHBIM
xpeOtam u mmockoropbsiM Llentpanbaoit Asun u Kutas (Tsaubp-11lans). Ta-
Koe reorpauuecKkoe pacrojoKeHHe COCOOCTBYET MPOSIBICHUIO YpPE3BbI-
YallHO BBICOKOW AKTUBHOCTH PAa3JIMYHBIX T'€OJIOTMYECKUX IPOLECCOB, Ha-
OJIFOJAOIIMXCS TIO BCEU TEPPUTOPUU PECITYOITUKH.

Exxerogno Ha Ttepputopuu TaKMKHCTaHA MPOUCXOIUT OOJBLIOE
KOJIMYECTBO CTUXUUHBIX O€ICTBHUM, HAHOCAIIWX HAPOJHOMY XO3SUCTBY
3HAYUTEIbHBI 3KOHOMUYECKUN yIIepO, MHOTAA C YEJIOBEYECKUMH KEPT-
BAMU: 3EMJICTPSCEHUS, CEJIEBBIE SBJIECHUSA, OIOJ3HU, JABUHbI, HABOJHCHHS
U APYTUE IPOLECCHI.

[TopaBastoiiee OOIBITMHCTBO CTUXUHHBIX O€ICTBHUI CBSI3aHO C AKTH-
BU3UPYIOIIMMUCS T€OJIOTHYECKUMH TPOLlECCaMU — ONOJI3HU, CEJIU U Ha-
BOJHEHUS, SPO3UOHHBIE MPOLECCHI, KAMHENA/IbI, JIABUHBI, KapcT, cyPdo-
3Usl, TOAMBIB, IPOCAJKa TPYHTOB U T. 1.

B 3aBucMMOCTH OT MOBBIIIEHUS] YPOBHS TPYHTOBBIX MOJI3EMHBIX BOJ
MPOUCXOJIUT 3aCOJICHUE MOYB U CHUYKAETCS YPOKAUHOCTh 3€MEIbHBIX yYa-
cTKOB. OTNOJI3HEBBIE SIBJIICHHS MO TEPPUTOPUU TaPKHUKHCTaHA B OCHOBHOM
MPOSIBIIAIOTCS B 3aBUCHMOCTH OT IPOJOJIKUTEIBHOCTH JIMBHEBBIX JTOXKACH
Y TaJIBIX BOJI, a TAK)KE€ B HEKOTOPBIX CIy4yasX OT BIUSHHS CEMCMUUYECKUX
KoJIeOaHu .

CreneHb ONAaCHOCTH MPUPOJHBIX, IK30T€HHBIX I€OJIOTMYECKUX IPO-
LECCOB M SBJICHUI OLEHUBAETCS MO UX YIpo3€ sl OOBEKTOB >KHJIAIIHO-
COI[MAJIbHOTO, TPAaHCHOPTHO-KOMMYHUKAIIMOHHOTO, CEJIbCKOXO3SIICTBEH-
HOT'O U JIPyTOro Ha3HAYECHUSI.

AHanu3 JaHHbBIX, MOJYUYEHHBIX CIIyO00W HAOII0/IEHUS 32 OMACHBIMU
re0JIOTHYECKUMU Tpoleccamu [ TaBHOTO T€OJIOrMYECKOT0 yIIPaBICHUS TPU
[IpaButenbcTBe PT 3a mepuon 1969-2009 rr., a Takke NOCAEAYIOMINE UH-
AKEHEPHO-TE€0JIOTHYECKHE O0CIeq0BaHusl MPOSBICHUN OMOJI3HEH, MOKa3a-

J¥, YTO U3 OOMIEro KOJMYECTBAa THAPOreoIOTHUecKux mpoieccoB 23,9 %
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sBisr0Tcs 0co06o onacHeIMHU (O0), 40,4 % — onacueimu (O), 26,7 % cuu-
TaroTcs noreHuanbHo onacHeIMU (I10), a octanbhbie 9,0 % OTHECEHBI K
KaTETOpUH MpeanoaoxuTeabaoi onacaoctu (I1PO) (Taba. 1).

Tabnuya 1
CreneHb ONACHOCTH reonpoueccoB Ha Teppuropun Tagxukucrana
Crenenb Hoz-
onac- Onoan- Cemn | Dposus MbiB/ | Kamue- |Cyddo- | IToaro- JaBuma 3aco-
3HHA Hasox- naj 3Us IUICHHUE JICHUE
HOCTH
HeHue
00 304 265 138 76 60 53 14 18 3
0) 426 576 210 149 70 81 37 19 8
I10 271 396 140 86 81 31 13 19 2
ITPO 97 98 42 34 51 20 3 3 1
Hmoeo | 1098 | 1335 530 345 262 185 67 59 14
% 28,2 34,2 13,6 8,8 6,7 4,7 1,7 1,5 0,36

Ha puc. 1 oroOpakeHbl KOJIMYECTBEHHBIC IIOKA3aTCIIM CTCIICHH
OIMACHOCTH yTPOKAIOIIUX TporeccoB. K mpumepy, Koau4ecTBEHHBIE IMOKa-
3aTeiid 0c000 OMmacHBIX OMOI3HEN BKITFOUArOT 0osiee 300 0OBEKTOB.

600
500
= o Ononsxu
§ 400- m Cenun
§ O Opposus
: 300+ O Noambi/HaBogHeHWe
3 m KamHenag
T
E 200- B Cydosus
m m NogTonneHve
100- O J1aBuHa
m 3aconeHue
0,

O no nrPO

CTeneHb onacHoOCTH

Puc. 1. CTeneHn onacHOCTU YIPOKAIOIIUX MPOIECCOB
1o teppuropuu PT
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AHanu3el NOKa3bIBatOT, 4To noutu 41 % yrpoxkarommx mporeccoB
3auKCUpOBaHbl B paiioHax pecmyOnukanckoro nomuunenus (PPII), us
KOTOpBIX 16 % — B TOpHBIX palioHax U No4TH 25 % — B JOJMHHBIX pail-
oHax. Konu4ecTBo yrposaroimx MmpoieccoB, 3aperucTpupoBaHibix B Co-
rauicKkom obractH, coctasisgeT 26,3 %, mo Xarmonckou oomacta — 17,2 %
u 1o 'BAO — otHOCcuTenbHO MenbIte (15,7 %).

Tabnuya 2
KoanuecTBo yrpoxawuux npoueccon mno oodjgacram u peruonam PT

SABaenust corag XATJOH I'BAO PPII PP PT
TOpH. MOJTHH.
Omo3HN 228 193 160 204 313 1098
Cemn 387 193 259 216 280 1335
Dpo3ust 94 120 0 114 202 530
ITongMBIB 1 Ha-
BOJHECHHE 100 56 48 36 100 340
Kamnenan 85 3 120 24 30 262
Cyddoszus 99 47 0 4 35 185
ITonTonienue 10 51 0 3 6 70
JlaBuHa 20 5 25 19 3 72
3aconeHue 2 1 0 0 0 3
Hmoeo 1025 669 612 620 969 3895

[Tpumepuo 28,2 % yrpoxarmuuyx MPOLECCOB COCTABIISIIOT CEIU U
28,2 % omnomsHu, 13,6 % — 3po3uoHHBIE TpoLecChl, 8,8 % MOAMBIB U Ha-
BoJHEHHUS, 6,7 % xamuenan, 4,7 % cyd@o3uoHHBIC MPOLIECCHI U KApCTOOO-
pazoBanue, 1,7 % — NOATOIUIEHUE U MOBBIIIEHUE YPOBHSA I'PYHTOBBIX BOJ,
1,5 % — naBunsl u 0,36 % — 3aconenue mmoys. Ilo mocieHUM JaHHBIM, I10
tepputopun Pecnyonuku Tamkukucran (1997-2014 rr.) 3adgukcupoBaHbl
210 ciyuyaeB cxoja OMNOJI3HEH, B pe3yibTaTe KOTOPBIX morudiu 97 ueno-
Bek. CyMMa SKOHOMHYECKOTO yiiepOa OMOJ3HEW C Ype3BbIYAMHBIMHA CH-
TyauusiMu 3a niepuon 1997-2014 rr. cocraBuiia CBbIIE OJHOTO MUJIIIMOHA
JIOJ11apOB.

[IpencraBineHHble MaTepraibl UMEIOT 3HAUYCHHUE JJIT Pa3pabOTKU MH-
KEHEPHO-TEXHUUYECKUX METOJOB YMEHBIICHUSI PUCKAa OMOJI3HEBBIX MPO-
1IECCOB Y MPUHSTHUSI IPEBEHTUBHBIX Mep. B ciaydae 3HaunTenbubix YC, xo-
raa JukBupanus nocieAcTBui UC CTaHOBUTCS 4YpPE3BBIYANHO TPYIAHOU,
SKOHOMHUYECKHA YIIEepd 3HAYUTEIHHO BO3PACTAET W OTO CYIIECTBEHHO
CHUYKAeT SKOHOMUYECKUHN U COLUATIbHBIN MOTEHIUA PECITYOJIHKHU.
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JIurteparypa

1. Ananutnueckue panabie MALL KUC u I'O npu IlpaButensctBe PecnyOnuku Tan-
JKUKUCTaH 3a nepuox 1997-2014 rr.

2. Cratuctuueckue oruetsl 0 YC 3a nepuog 1997-2014 rr.

3. [Ipecuyxun, B. . Onomsnu Tamxuxucrana / B. U. [lpecuyxun. — ymaun6e : [o-
Huii, 1976.

YK 618.84:614.841.2:614.842:614.84

NHKEHEPHO-TEXHUYECKOE PEIIEHUE
O OBECHEYEHHUIO YCTOMYUBOT' O
IMPOTUBOINO)KAPHOI'O BOJOCHABXEHUSA
CEJIbCKUX HACEJIEHHBIX IT'YHKTOB

A. B. Ceones, npogheccop xagedpul 3auumol Hacenenus u meppumopull,

0-p mexH. Hayk, npogeccop, A. B. Cmypos, cmapuwiuii npenooasamenv Kagheopul
epaxcoanckoll 3auumol, kano. mexw. Hayk;, H. B. Temepuna, cmapwuii HayuHwlli
COMpPYOHUK — HAYATIbHUK HAYYHO-UCCIIe008aMeNb KO 2pynnbl 6€30nacHOCmu
8 upessviualiHblx cumyayusx, couckamenv, ®I'bOY BO «Axademust
2ocyoapcmeenHot npomugonodcapHot cyxcovt MYC Poccuuy, 2. Mockesa

Co3nanue pe3epBOB BOJOCHAOXKEHUS Ha CIydail TYIICHHs MOKapoB
BEJIET K YJOPOXKaHUIO BOJIONPOBOAA, MOITOMY B CEIbLCKUX HACEICHHBIX
MyHKTaX YCTPAMBAETCS TOJIbKO XO35IMCTBEHHO-IIPOU3BOJICTBEHHBIN BOJIO-
IIPOBO/JI, a BOAY Ha MPOTHBOMOKAPHBIE HYKbl 3a0UPAIOT U3 MPOTHUBOIIO-
KapHBIX BOJOEMOB U pe3epByapoB (puc. 1).

HacocHaa craHipia /’>)
P, kBr
T A BTOHOMHBIIT
Janac BoJmI A 7 / HCTOYHMK
X 03AIIC TBCHHO - INEKTPOIHEPT b
TTHTHEBBIX HYAA
3anac BOJbI A HY NOMKAP OTYIICHHA
PesepeHbit sanac Bo b1 Ana
X 03A7IC TBE HHO-TIAT € BBIX HY3K/
N
ABTOHOMHBIT
HMCTOYHHK
INCKTPOIHEPTINE
-A BTOHOMHBI
MCTOUHHK
NEKTPOIHEPT I
HacocHaa craHuma §§
P, kBr TII J 3
PesepeHbii sanac BobI >>
ANA HYAJ MOKAPOTY ICHHMA >5‘____

Puc. 1. Cucrema BoJOCHa0XKEHHUS CEIBCKOTO HACETICHHOTO ITYHKTa
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[Tpu HapymieHn# 3JeKTpOCHAOKEHUS TTOTpeOuTeNnell BOJOHATIOPHBIX
OarieH (Hacoca-MOBBICUTEIIS]) BO3HUKAET Yrpo3a HapyIIEHUS HPOTUBOIO-
XKapHOTo oOecTeueHrsI ¥ BOJOCHAOKEHHSI CEIbCKUX HACEJIEHHBIX MMYHKTOB.
[ToTpebuTtenn ux obecreunBaroTCs daeKTpodHepruei (39) oT rocyaapcT-
BEHHOW HHEPrOCHUCTEMBI, KOTOpas [OJDKHA OOecredyrBaTh yCTOMYHUBOE
cHaOxxeHue DD motpedurteneid. Eciu moTpeOutens HE MOXKET JOMYCTUTH
JaXe KpaTKOBPEMEHHOTO MCUE3HOBEHHUS MUTAHUS DJIEKTPONPUEMHHUKOB
(BII), oH nomKeH 1M03a00TUTHCA O TPETbeM (COOCTBEHHOM) HCTOYHHUKE
anekTprudeckoit sHeprun (MD3). OreHka HaIEKHOCTH 3JICKTPOCHAOKCHUS
NOoTpeOuTENIe OCYIIECTBIISIETCS HA OCHOBE pekoMeHanui [IpaBun ycTpoii-
CTBa JIEKTPOYCTAHOBOK, KOTOPBIE HE COJIEP>KaT HOPMATUBOB HAJIC)KHOCTH, A
SBIISIFOTCS 00OOIIIEHUEM OTIbITa MPOSKTUPOBAHUS M IKCIUTyaTallUU dJIEKTPH-
YEeCKMX CHCTEM, ceTeil W yctaHoBOK. HeoOxonmmmasi creneHb HaJIeKHOCTH
AIIEKTPOCHAOXKEHHUS OTPEAEISETCSl XapaKTepoM MOTpeOUTeNneid, uX posblo,
BaKHOCTBIO, MAcIITa0OM yliepoa mpu nepepbiBax JIEKTPOCHAOKEHUS.

Jlist obecrieueHnsI ONTUMAIBHOTO YPOBHS HAJIC)KHOCTH YHEPTOCHA0-
KEHUS TOoTpeOuTeeli HeOOX0MMO CO3/IaHHE Pe3epBa MOIIHOCTH, a KPH-
TEepUEM BbIOOpA BETUYMHBI PE3€pBa SBIISETCS MUHUMYM CYMMAapHBIX MPH-
BEJICHHBIX 3aTpaT: B DJHEPreTUKE — HAa YCTAaHOBKY M JKCILTyaTaIUio
JOTIOJTHUTETILHON pe3epBHOM MOIIIHOCTH, y TTOTpeOuTeneil — Ha KOMIIEHCa-
MI0 yiiepda OT HeIoOoTIycka O3 U OTCYTCTBHS MPOTHUBOIOKAPHOIO BO-
JIOCHAOKEHUS.

[TorToMy 0OOCHOBaHa cxema JJIEKTPOCHAOKEHUsI MOTpeOuTeneil Bo-
JIOHATIOPHBIX OarreH, obecreunBaronias yCTOMYMBOE W TapaHTUPOBAHHOE
MIPOTHUBOIIOKAPHOE BOJIOCHAOKEHUE B YCIOBUSIX BO3JACUCTBUS MPUPOTHBIX
MO’KapOB Ha CEJIbCKME HACEJICHHBIE IMTyHKTHI, & TAK)KE MX BOJIOCHAOKEHHUE B
MOBCETHEBHOM JIEATEILHOCTH U MPU JIPYTUX YPE3BBIUAMHBIX CUTYAITHSIX.

VIK 618.84:614.841.2:614.842:614.84

MOIU®UKALMS 3MMHETO KOJIOAIA BOJOEMA Ne 2
TUIS TIOYKAPOTYIIEHUS U ABAPUITHOTO BOJJOCHABKEHMS

B. A. Ceones, npogeccop xagheopwi 3auumol HacenreHus u meppumoputi,
0-p mexH. Hayk, npogeccop, H. B. Temepuna, cmapuwiuii HayyHuwlil
COMPYOHUK — HAYANbHUK HAYYHO-UCCAE008AMENbCKOU 2PYNNbl 6€30nacHOCmU
8 upesgvluatinblx cumyayusx, couckamenv, @I'bOY BO «Axademus 2ocyoapcmeeHHOU
npomusonoxicapuoil cayaicovt MUC Poccuuy, e. Mockea

Moaudukamus 3umHero koioamna Bogoema Ne 2 (puc. 1) — ¢ repme-
TUYHOW KPBIIIKOW U 30JIOTHUKOM W BBIMOJHACTCS TAKOW JUTMHBI, KOTOpas
MO3BOJISIET 3arIyOJIsATh €ro B JHO BOJIOEMa KakK CBaro, a JIJIsl JIOCTYIIa BOJIbI
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B HIDKHEH YacTH KOpIyca BBIMOJIHSIOTCS 3a00pHBIC OKHA: Ha puc. 1, a —
oOmuii BUJT KOJIOJIIA BOAOEeMa Ha puc. 1, 6 — Komojen BogoemMa ¢ 3abop-
HBIMH OKHaMH B BEpXHEH 9acTH KOpITyca; Ha pHucC. 1, 6 — KOJIOIEl BoJoeMa
C 3a00pHBIMH OKHAaMH B HUKHEH 9acTH KOpITyca.

a) 0) 6)

Puc. 1. Moauduxkanus 3MuMHET0 Koyo/1a Bogoema Ne 2:
a — urypa I; 6 — purypa 2; ¢ — purypa 3

Pacuivpenue BO3MOXKHOCTEW KOHCTPYKIIMHM OCYIIECTBISICTCS MYTEM
BBIIIOJIHEHMS KOPITyCa U3 JIBYX COCIMHAEMBIX MEXAy co00il yactend. Hux-
HSISl 4acTh KopIiiyca 3a0MBaeTcs B JIHO PEKU, a BEPXHsISl KPEMUTCSA K HEW,
Py 3TOM 3a00pHBIC OKHA MOTYT BBITIOJHATHCS WM B BEPXHEH, WJIM B
HIKHEW 4acTH KopIlyca. 3UMHHUM KOJIOAEL BOJIOEMA COCTOMT M3 KOpIHyca,
3aKPBITOTO CBEPXY KPBIIKOW 2 C 30JIOTHUKOM. B KOpIyce BBINIOJIHEHBI 3a-
OopHbIe OKHa 3, yepe3 koTopble nocrynaeT Boja (B). Kopnyc kak cBas mo-
rpyxaetcs (3abuaercs) B rpyHT (I'P) nHa Bomoema. Paccrosnue Mexay
BEPXHUM TOPLIOM KOpHyca M 3a00pHBIMM OKHAMH IPEBBIIIAECT TOJUIUHY
apsa (JI) Bomoema.

Ha puc. 1, 6 u3zo0paxeH KOpIyc, COCTOSIIUN U3 BEPXHEN 4acTu 4, B
KOTOPOM BBITIOJTHEHBI 3a00pHBIC OKHA 3, M HUXKHEH 5 YacTH, KOTopas
npeaBapuTesbHO 3a0uBaetcs B rpyHT [P, a moTom 00e yacTu kopriyca 4 u
5 coeMHSA0TCS TEPMETUYHO.

Ha puc. 1, 6 uzo0paxeH KopIyc, TakKe€ COCTOSAIINN U3 BepxXHEU 4
4acTH M HWKHEHR 5 yacTu, koTopas 3abuBaercsa B rpyHT (I'P), HO umeeTt u
3a00pHBIE OTBEpCTHSA 3.

MoHTaX 3UMHET0 KOJIO/ILla BOJOEMA 3aKJIF0YAETCS B 3a0MBKE B TPYHT
(I'P) xopmyca 2 uiyM HUXKHETO KOpIyca J, TOJICOEIUHEHUU IOCJE 3TOrO
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BepxHero kopiyca 4. [Ipu moaroroBke kK pabote yepes 30J0THUK B KOPITYC
KOJIOJIIIa TIOAAETCs BO3yX, KOTOPBIH BBITECHSET BOAY, 00Opa3ys BO3IYIII-
HYIO TOJOCTh. [Ipy CHATOW KpBIIKE BOJIA 3aMOJHSAET KOPITYC KOJOAUA 10
YPOBHSI BEPXHEHW KPOMKH JibAa. [[JI1 TOBTOPHOrO JIOCTyNa K BOJE KOPILYC
KOJIOJIIIa JTOJDKEH OBITh TEPMETHUYHO 3aKPBIT KPBIIIIKONH M B HETO 4epe3 30-
JIOTHUK MOJIaH BO3yX.

Peanuzanys TEXHUYECKOTO pEMIEHUS TAK)KE COKPATUT 10 MUHUMAJIBHO
BO3MOKHOTO BPEMS JTO3AMPABKU TMOXKAPHBIX ABTOLIMCTEPH, MOBBICUT 3alllU-
IICHHOCTh HACEJICHHBIX ITYHKTOB OT MOXAapPOB, ONEPATUBHOCTh PEArNPOBAHUS
Ha 3UMHHE MTOXKaAPBI U 3PPEKTUBHOCTD ACUCTBUN TTOKAPHBIX PACUETOB.

YK 614.841.23

PABPABOTKA TPAOUYECKOI'O METOJA OIPEAEJEHUSA
30H 3AIUTHI O/IMHOYHbIX CTEPKHEBBIX
MOJIHUEOTBOJAOB

A. H. CKkpunko, 0-p mexu. Hayk, npogheccop, Hayuno-uccnedosamenvcruii
UHCMUMYM NOANCAPHOU 6E30NACHOCTU U NPOOIEM UPE38bIYAIHBIX
cumyayuti M4C Pecnyoauku benapycw, 2. Munck

JI. B. Mucyn, YO «benopycckuii 20cy0apcmeeHtblil azpapHblil
mexHuyecKkuu ynueepcumempy, 2. Mumnck

B mporecce mpoekTHpOBaHUS MOJTHHUEOTBOABI MPOCUMUTHIBAIOTCS Ha
BETPOBBIC HArpy3KH, BMECTE C ITHM IO HUMemImeics B [1] Meromguke
paccyuTaTh OTKJIOHEHUS MOJTHUEOTBOIOB B 3aBUCUMOCTH OT X BBICOTHI HE
MPEACTABIISIETCS BO3MOXKHBIM. 3HAUYEHUSI OTKJIOHEHUI HECOMHEHHO MPHO0-
peTaroT 0co0yl0 3HaYUMOCTh, €CJIM MPOEKT MOJHUE3AIUTHI 34aHus JIU00
COOPY)KEHHSI TPETyCMaTPUBAET YCTAHOBKY OTHOCUTEIBHO BBICOKHX
MOJIHUEOTBOJIOB. 3HAUMMOCTh OTKJIOHEHUU CBsI3aHA C YMEHBIIICHUEM YIJIa
3allUTBl  MOJIHMEOTBOJA TIPM €ro OTKJIOHEHHWH OT YCTaHOBJICHHOM
IIPOCKTOM OCH 30HBI 3aIUTHI.

B [2] oTMeudeHO, 4TO AJIsi OJMHOYHOTO CTEP>KHEBOTO MOJIHMEOTBOIA
XapakTepeH yroJl 3allUThl — MapaMeTp, MPU MOMOIIUA KOTOPOTo Mpearnoa-
rajiocb 000OIIUTH OMBIT HAOIIOJEHUS 32 TTOPAKCHUSIMU MOJTHUSAMH OOBEK-
ToB. MccnenoBanusi Mo KOPPEKTUPOBKE yIjla 3alllUThl 3a MOCIEAHUE He-
CKOJIBKO JIECSITKOB JIET MPOBOAWINCH [3], OJIHAKO METOJIMKA OMpeIeTICHUS
30H 3aIIUThl MOJIHUEOTBOIA IO HACTOSIIIETO BPEMEHU HE YUYUTHIBAST BIIHSI-
HUS Ha HETO BHENIHUX BO3JEHCTBHM, apXUTEKTYPHBIX OCOOCHHOCTEH 3a-
IIUIIAEMBIX 0OBEKTOB, B TIOJHON Mepe (PU3NUECKUX MPUHIIUIIOB BIUSHUS
JauAepa MOJTHUY Ha 3alUIIAeMbIi OOBEKT U T. 1.
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B 2014-2015 rr. mpoBeneHbl uccIeAOBaHUS MO OOOCHOBAHUIO
ONTUMAJIbHBIX TEXHUYECKUX CPEJICTB 3alUThI OT MPSIMBIX YAAPOB MOJITHUHU
3maHuil U coopyxeHuit [4]. B mporiece uccnenoBannii ObLTH OCYIIECTB-TICHBI
HAOJIO/ICHUS 32 MOJIHUEOTBOJAMH PA3JIUYHON BBICOTHI C LIETBI0 YTOYHEHUS
pa3MepoB 30H MOJIHUEOTBOAOB C YYETOM OIIbITa UX 3KCIutyaTanuu. Mccnemno-
BaHUs MOKA3aJld, YTO MOJHUEOTBOABI (PUKCUPYIOT CBOE YCTOMYMBOE IOJIO-
KEHHE B TEUEHHUE MEPBOro rojia HKCIUTyaTallud U B 3aBUCUMOCTU OT BBICOT
UMEIOT Pa3UYHbIA XapakTep U MPEJC/ibHbIC 3HAYEHUSI OTKJIOHEHUH.
Pe3ynbpTaThl  HMCCIEIOBAaHWIT TO3BOJIMJIM  OOOCHOBAaTh 30HY  3allUThI
MOJIHUE€OTBO/IA C YUYE€TOM OIIbITA €r0 3KCIUTyaTalliu, CKOPPEKTUPOBATh YIJIbI
3alUTHl U Pa3MEPBI 30HBI 3AIUTHI MOJHHEOTBOAA. Y CTAHOBIIEHO, YTO YEM
HaJIe)KHEee TpeOyeTCss MOJTHHUE3AIUTa 10 [S] ¥ BbIIIIE MOJIHUEOTBO/, TEM CY-
IIECTBEHHEE CKA3bIBAETCS €r0 OTKJIOHEHWE Ha YMEHBIIICHUH BEJIMUMHBI YIJia
3allUThI U, COOTBETCTBEHHO, pa3Mepax 30HbI 3aIIUTHI.

Cucrematuzauusi u  o0pabdoTKa  pe3yJbTaTOB  MCCIIEIOBAHMIA
MO3BOJIJIM pa3paboTaTh rpaduyecKuii METOJ HaXOXKIEHHUS 30H 3allUThI
MOJIHUEOTBOJIOB B 3aBUCHUMOCTH OT IPEACIIbHBIX OTKJIOHEHUI 30H, BBICOTHI
HaJ 3alUIIaeMON TTOBEPXHOCTHIO U YPOBHS MOJHHE3AUTHI. | padraeckmii
METOJ, MOXKET IMOCITY>KHTh QJIbTEPHATHBOM METONY, W3JI0XKEHHOMY B [5],
YUHUTBIBAET OMBIT IKCILUTYaTAal[Md MOJHHEOTBOJOB, SIBIISIETCS YHHBEPCAJb-
HBIM, HE TpeOyeT reOMETPUUECKUX TOCTPOCHUMN U BEIYUCIICHUM.

Jluteparypa
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YK 614.841.23

PABPABOTKA MATEMATHYECKOM MOJEJIH _
BEPOATHOCTHU PASTEPMETU3AIIUU EMKOCTEHN
C JIBX B TAPE IIPU KATEI'OPUPOBAHUU ITOMEIIEHUU

A. H. Ckpunko, kano. mexu. Hayk, B. A. Kooak, kano.mexH. HaykK;
/. H. Apecmoesuu, H. B. I'naokasa, Hayuno-uccnedosamenbckuii uHCmumym
noJACApHOU 6€30NACHOCIU U NPOOIeM YPEe3BbIUALIHBIX CUMYAYULL»
MYC Pecnybauxu benapycs, e. Munck

BaxHbIM HaIpaBIICHMEM HCCISIOBAHHMM B 00JACTH IPOTHBOIIOXKAP-
HOT'O HOPMUPOBAHUS U CTAaHAAPTU3ALMHU TO-TIPEKHEMY OCTAETCSI KaTero-
pUpOBaHUE TMOMEIICHUM, B KOTOPBIX OOpAIIalOTCsl JIETKOBOCILJIAMEHSIO-
nmecs xuakoctu (manee — JIBX). IlpakTukoil yCTaHOBIEHO, 4YTO
KOHKPETUKHU TI0 YCJIOBUSIM BbIXOJia B 00beM mnomenieHus JIBXK u3 crek-
JISTHHBIX €MKOCTEH, pa3MEIIEHHBIX B PAa3JIMYHOTO poja Tape, B JEHCTBYIO-
mux TpedoBanusx [ 1] He otoOpakeHo. CeroiHs Mpu ONpPeAeICHIN MacChl,
CIIOCOOHO# 00pa30BBIBATh MAPOBO3AYIIHBIE B3PHIBOOMACHBIE CMECH, TPH-
HUMAETCsl pa3repMeTu3alus BCEX CTEKIISIHHBIX €MKOCTEH B Tape, 4TO He
BCETJIa YKa3bIBACT HA PEATTMCTUYHBIN CITydai.

B cBsa3u ¢ atum HUAU T1IbnYC benapycu B 2015 r. npoBeneHsl uc-
CJICZIOBAHUSI BIUSIHUS YCIOBUN XpaHEHUS JIMKEPOBOJOYHOM MPOIYKIIMHU HA
0€30I1aCHOCTh TEXHOJIOTUUECKUX MPOoIieccoB. s perieHus 3a1a4u 1o BbI-
O00py HauXy[IIero cieHapus oOpa30BaHMs B3PHIBOOMACHBIX MAPOBO3IYIII-
HBIX CMECEU HCMOJIb30BAJIUCh SMIIMPUYECCKAN W PACUETHBIM METOHbI MC-
CI€OBAaHUM. OKCHEPUMEHT 3aKJIIoYayiCsi B OMNPEACIICHUH KOJUYeCTBa
Pa3OMBIINXCA CTEKJISIHHBIX €MKOCTeld oObemMoM 1o 0,5 J1, HamoJHEHHBIX
KUIKOCTBIO, TP cOpoce Tapbl CO CTEKISHHBIMU  E€MKOCTAMH
c omnpeneneHHon BeICOTHI (tmar 0,25 m). st oOpaboTKu CBENECHMM, MOIY-
YEHHBIX B PE3YJbTATE SKCIEPUMEHTA, MCIOJIB30BAJICA METO]l JOTHCTHUYE-
CKOM perpeccuu [2], MO3BOJIAIOMINN UCCIEA0BATh 3aBUCHUMOCTD IUXOTOMHU-
YECKUX MEPEMEHHBIX OT HE3aBUCUMBIX MEPEMEHHBIX, UMEIOIIUX JIH00O0M
BUJI IIKaJbl. B Hamiem ciiygae — 3TO BbICOTA MajJCHUs, MaTepuall Tapbl U
KOJIMYECTBO Pa30MBIINXCS €MKOCTEH.

B xoze npoBeIeHHBIX SKCIIEPUMEHTOB U 00pa0OTaHHBIX PE3YJIHTATOB
HKCIEPUMEHTOB YCTAHOBJICHA BEPOSITHOCTh HACTYIUIEHUS COOBITUSI pas-
repMeTU3alUU Tapbl JJIs HEKOTOPOI'0 KOHKPETHOTO CiTyvast:

_exp(by +bh)
1+ exp(b, + byh) ’
rae £ — BEPOSTHOCTh pa3repMeTu3alru Tapbl OTHOCUTEIBHO BBICOTHI €€

nagenus; by = Intercept = —4,032 + 0,26; b, = Height = 1,553 £ 0,092; h —
BBICOTA MaJCHUS Tapbl, M.
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B xonme uccnegoBanuii OBLIM 3KCIIEPUMEHTAIBLHO YCTAHOBJIEHBI IMO-
Ka3aTeJid, BIMSIONINE HA BEPOATHOCTh Pa3repMeTU3alMi CTEKIISTHHBIX €M-
KOCTEH B Pa3JMYHOrO poja Tape INpU NAJCHUU €€ C Pa3IMYHBIX BBICOT.
[IpennoxxeHa MaTeMaTHYeCKasi MOJICNb, OMMMCHIBAIOIIAS OMMMCHIBAIOIINE BE-
POSITHOCTh pasrepMeTH3allMu CTEKJISHHBIX €MKOCTEH B Tape MpU pasiihy-
HBIX (OTHOCHUTEJIBHO BBICOTHI U MaTepHaia Taphl) YCIOBUAX OOpaIICHUS.

Jluteparypa

1. KareropupoBaHue nomeIieHnii, 31aHUM U HapYKHbIX YCTAaHOBOK I10 B3pPBIBOIIOKAp-
HO 1 noxxapHoit onacHoctH : TKII 474-2013.

2. Logos, T. Simple logistic regression on qualitative dichotomic variables / T. Logos. —
Pexum JOCTYTIA! http://www.r-bloggers.com/simple-logistic-regression-on-
qualitative-dichotomic-variables.

YK 624.012

SKCHEPUMEHTAJIbBHO-PACUETHBIN METO/I
JIJIS OITPEJIEJIEHUSI OTHECTOMKOCTH
’KEJE30BETOHHOM KOJIOHHBI
HA OCHOBE OTHEBBIX UCIIBITAHUM

B. K. Cnosunckuii, Yepracckuii uHcmumym noxcapHou 6e30nachocmu
umenu I'epoes Yepnoowina HYI'3 Ykpaunwi

IIpakTnyeckoe odocHoBanme. [Ipyu peasm3anu UCTIBITAHUM JKEIIE30-
OETOHHBIX KOJIOH Ha OTHECTOMKOCTh BO3HUKAIOT OIPE/ICIICHHbIE TEXHUYE-
CKHUE CJIOKHOCTH, KOTOPBIE 3aKIIFOYAIOTCSI B HECOOTBETCTBUU YCIIOBHI 3aKpe-
IUICHUS U Harpy3KHd KOJIOHHBI, pEAIn3yeMOM B YCTAHOBKAaX ]ISl UCHIBITAHUMA
3aKpEIUICHUIO M Harpy3kaM B COOTBETCTBYIOLIEN KOHCTPYKIMH, HECOOTBET-
CTBHIO Ta0ApUTHBIX pa3MEpPOB KOJIOHHBI-0Opa3la Ijisl UCHBITAHUN TEM K€
napamMeTpaM peaJibHOM KOJOHHBI U T. A. [losTomMy cranpmapramMu Y KpanHbI
JUISl UCTIBITAHUMA KOJIOHH Ha OTHECTOMKOCTH [1], [2] He 3amperiaroTcst UcIbl-
TaHUs 0€3 NPUIIOKEHUSI MEXAHUYECKUX HArpy30K, HO B TO K€ BpeMs yKa3aH-
HBI CTaHIAPT HE JaeT 0OOCHOBAaHHOM METOAMKH OIpE/IeICHUs TIpe/iena or-
HECTOMKOCTH KeJIe300€TOHHBIX KOJIOHH HAa OCHOBE TAKUX MCITBITAHUM.

AHanu3 nmyonukaruii [4]-{6], kacaromuxcsi pacueTHbIX METOOB MpO-
eKTHPOBAHUS JKEIE€300€TOHHBIX KOJIOHH JIJIsl KX COOTBETCTBUSI TPEOOBAHUAM
IPOTUBOIIOKAPHBIX HOPM, NTOKA3bIBAET, UTO JAHHBIE METOJBI TAIOT BO3MOXK-
HOCTh KOMIUIEKCHO Y4Y€CTh BCE€ MEpPEUHMCICHHBbIE OCOOCHHOCTH, YTO AENAeT
NEPCIIEKTUBHBIM MX COYETAHUE C SKCIIEPUMEHTAIBHBIMU METOAAMH.

Llenp nccnenoBaHuil 3aKiIrO4YaeTcsi B pa3paboTke 3(PPEeKTUBHOMN KC-
NEPUMEHTAJIbHO-PACUETHON OLICHKA OTHECTOMKOCTH KeJIe300€TOHHBIX KO-
JIOHH Ha OCHOBE UX OTHEBBIX MCIBITAHUN 0€3 MPUIOKEHUS MEXaHUYECKOM
Harpy3KHu.
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OcHoBHOWl MaTepuaj ucciaegoBanmii. B pabore [4] npemioxeH
METOJI, KOTOPBII1 OCHOBAH Ha MaTEMAaTUYECKOW MHTEPIpPETALUU PE3yJibTa-
TOB OTHEBBIX UCHBITAHUMN KEJI€300€TOHHBIX KOJIOHH 0€3 MPUJIOKEHUS Me-
XaHUYECKON Harpy3kd. JlaHHBIMH, MOJIEKAIIUMUA WHTEPIPETALINU, SIBIIS-
I0TCSl 3HAUEHUSI TEMIEPATyp, U3MEPEHHBIE BO BHYTPEHHUX CJOSIX KOJIOHH,
MOJIBEPTHYTHIX OTHEBOMY BO3JICHCTBHUIO B COOTBETCTBUM CO CTAHIAPTHBIM
TEMIIEpaTypHBIM PEKUMOM Moxkapa. Peanuzamus MeTo/la IPOUCXOAUT IO
IrOpUTMY, OJIOK-CXE€Ma KOTOPOro MoKazaHa Ha puc. 1.

MposegeHue orHesbIx ucnbitanuiffl| || IHTepnonsums TemnepatypHoro (| (Il poseaeHne
C M3MEPEHNEM TeMnepaTyp NOMSi B CEYEHNM KOMOHHBI MPOYHOCTHOTO “:>

BO BHYTPEHHUX CIOAX KOJMOHHbI no 3MepeHHbIM TemnepaTypam pacyeTa

Puc 1. AJII‘OpI/ITM peain3aiu SKCIICPUMCHTAJIbHO-PACUCTHOI'O
METOJa OIICHKN OTHECTOMKOCTH KEJI€300€TOHHBIX KOJIOHH

Hamu uccnenoBanus [4] mokazanu, yto 3¢ (HEKTUBHBIMU METOIAMHU
WHTEPIOJSLUA TEMIEPATYPHOrO MOJISI SBJISIOTCS METOJbl, OCHOBAHHBIE HA
[IPEACTABICHUU TEMIEPATYPHBIX PACIPEICICHUIN MO LEHTPAIbHBIM TOpU-
30HTaJIM, BEPTUKAJIA U IMArOHAIM CEYEHUs MmapadosiaMu, KOTOPbIE MOTYT B
00111eM BU/IE ONTMCAHBI BBIPAXKEHUEM

. 9
. l
T(z)|xSO =Ty + (T, —Tp) o

rae Tp — MuHuManbHas temieparypa, °C; Ti.x — MaKCUMalbHas TEMIIepa-
Typa, °C; i — HOMEp KOHTPOJIbHOW TOYKH B IUIOCKOCTU CEUECHUS; 1 — KOJIU-
YECTBO KOHTPOJBHBIX TOUEK; ¢ — MTOKa3aTeJIb CTEIICHU MapadoJIbl.

[IpoBeneHne UHTEPHOJIAIIMU MOXKET OBITh OCYIIIECTBICHO TPEMSI CITO-
cobamu. HTEpHOMISIINIO TI0O TIEPBOMY CIOCOO0Y TpeAsiaraeTcs MPOBOINUTH
10 aMMmpOKCUMAIMU JIMHHHM, 00pa30BaHHBIX (POHTATBHBIMHA CCUYCHUSIMHU
MMOBEPXHOCTH TEMIIEPATyPHOTO IOJIs, MapadboIndyeCKuMU 3aBUCUMOCTH. 110
BTOPOMY CTIOCOOY MHTEPIOJISINS OCYIIECTBIISICTCS C MCMOJb30BAHUEM all-
MPOKCUMAIIMU 00pa3yrolUX MOBEPXHOCTH TEMIIEPATypHOrO pacrpesee-
HUS TapabOJIMYECKUMH 3aBUCHUMOCTSIMU. TpeTil Croco0 3akitodaceTcs B
anMpOKCUMAIIUK JIMHUN U30TepM aDUHHBIMU KPUBBIMU U UX TTOCTPOCHUU B
KaXJOM TOYKE JUCKPETU3UPOBAHHOIO CECUCHMS MO 3aBUCHUMOCTSAM, OIpE-
JIEJISIEMBIM BBIPAXKCHUEM:
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|
p/P
X

y(x):q 1-| — ’
q

rae p U ¢ — K03GUIMESHTHI, TTOJICKAIUE OMPEEICHUIO TTPU TIPUOITHKE-
HUU IOBEPXHOCTH PACHPEICIICHUS TEMIIEPATYP.

3amaya TpUOIMKEHUS TOBEPXHOCTU paCHpeesieHus TeMIepaTyp
permaercs IyTeEM MUHUMU3AlUUN CPETHEKBAIPATUYECKON HEBSIZKH.

Jlnst nzydenust 3pPEeKTUBHOCTH METOIOB MHTEPIOISAUMUA ObUIM MpO-
BEJICHbl ~ OTHEBBIC  MCIBITAHUS  JBYX  JKEJIE300€TOHHBIX  KOJOHH
500 x 500 x 3000 u3 TsKEIOr0o OETOHA HA TPAHUTHOM 3AIIOJIHUTENIE B OT-
HEBOM IICYH.

Ncnons3ys pazpaboTaHHbIE alrOPUTMbI, ObUIM TOTYYEHBI Mapadomye-
CKHUE PaCHPENCIIEHUS] TEMIIEPATYP B CEYEHNH B COOTBETCTBUM C TEOPETUUECKHU-
MU TPEJICTABJICHUSIMU O TEIUIONEPeIaue B 5KeI€300€TOHHBIX KOHCTPYKITUSIX.

[TonydeHHbIe pe3ysibTaThl UHTEPHOJAINU SBISIOTCS aICKBATHBIMU U
UX MOXXHO MCIIOJIb30BaTh ISl pacyeTa mpejieiia OrHeCTOMKOCTH COTJIACHO OJ1-
HOMY M3 METOJIOB aHAIM3a IMPOYHOCTHOM 3ajauu. B kayecTBe Takoro mMerona
npeIaracTcsi UCIojb30BaTh pekoMeHiamu eBpoHopM Eurocode 2 [5] myHkTa
B3 nononnenus B. Ncnonbk3ys gaHHBINA alropuT™ pacdera, ObLI MOCTPOEH
rpadvK KPUTHUECKON CHIIBI B KOKIBIM MOMEHT BPEMEHH HCTBbITaHusA. [1pu
€€ CPAaBHEHHM C JCHUCTBYIOIIEH CHJIOM, COTJIACHO PACYETHOM CXEME KOHCT-
PYKLHHU, OBLIO BBISIBIEHO, YTO MPEJIe] OTHECTOMKOCTH HE HACTYIaeT.

3akiouenue. Ha ocHOBaHUUM BBIIIEH3IOKEHHOTO MOYHO CJIEJaTh
CJIEYIOIIUE BBIBOIBI:

1. B pe3ynbrare npoBeAECHHBIX UCCIEIOBAaHUN ObLT pa3paboTaH dKC-
NEPUMEHTAJIbHO-PACUETHBIN METO/I OLIEHKH OTHECTOMKOCTH >KeJe300€TOH-
HBIX KOJIOHH Ha OCHOBE MX OTHEBBIX UCIBITAaHUN 0€3 MPUIOKEHHUS MeXa-
HUYECKOW HArPy3KH.

2. Paspabotanpl 3(pheKTUBHBIE CIOCOOBI HMHTSPHOJSIIIANA JJIsS MPH-
OJIMKEHUS TEMIIEPATYyPHBIX MOJIEH B CEUCHHSX KEJIC300€TOHHBIX KOJIOHH
IIPU UX OTHEBBIX MCIBITAHUSX IO JAHHBIM TEMIIEPATYPHBIX U3MEPEHUHN BO
BHYTPEHHUX CJIOSIX UCTIBITYEMbIX KOJIOHH.

3. UccmenoBaHa aieKBaTHOCTh PE3yJIbTATOB, MOJYUYEHHBIX MPHU pac-
4yeTe, MOKa3aHo, YTO OHU SBJISIFOTCS. aJICKBATHBIMU ISl ONPEACIICHUS Mpe-
Jieia OTHECTOMKOCTH KeJIe300€TOHHBIX KOJIOHH, ITPU 3TOM BbIJI€JIE€HBI HauU-
oosiee 3(pdhekTuBHBIE CLIOCOOBI HHTEPIOSAIIUH.

4. ITpoBeieHbl OTHEBBIE MCTBITAHUS JKEJIE300€TOHHBIX KOJIOHH U Ha
UX OCHOBE HCCJIEJOBAaHA YCTOMYMBOCTh METOJIOB HHTEPIOJISIIIUHU, B PE3YIIb-
TaTre 4ero BbIAeeH Hanbonee 3(P(EKTUBHBIN METOM WUTEPIIOSAINH, KOTO-
PbIil OCHOBaH Ha allIPOKCUMAIA U30TEPM ITOJS.
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5. Ha ocHOBe MHTepIIpeTaIKi MOJYyYeHHBIX JaHHBIX B XOJI€ OTHEBBIX
UCIIBITAaHUH OBLI OMpEJIETIEH IpeJiesl OTHECTOMKOCTH KEJIe300€TOHHOM KO-
JIOHHBI, TTOKa3bIBatOU A (PEKTUBHOCTH pa3pabOTaHHOTO METO/IA.

JIutepatypa

. 3axucr Bix moxexi. [loxxexna 6e3neka o6'ekriB OyaiBuuirea : JIbH B.1.1-7-2002.
.3axuct Big mnoxexi. Komonun. Metoxg BumpoOyBaHHS Ha BOTHECTIHKICTh
JCTY b B.1.1-14-98. — K. : YkpapxOyuaiadopm, 2005.

3. byniBenbH1 KOHCTPYKIIii. MeTomu BUNpoOyBaHb HAa BOTHECTIMKICTh. 3arajabHi BUMO-
ru. [Toxexna 6e3nieka : JICTY b B.1.1-4-98. — K. : Vkpapx0Oynindopm, 2005.

4. Merton iHTepripeTallii pe3yybTaTiB BOTHEBUX BUIPOOYBaHb 3a1i300€TOHHUX KOJIOH
muist otiHkM ix BorHectiiikocti / C. B. Ilo3neeB [Ta iumi.] / TexHnonorii 3axucrty :
Martepianu XII Mixknaponnoro BuctaBkoBoro gopymy 15 Beeykpaincbkoi Hayko-
BO-TIpakTH4YHO1 KoHbepeHiii, 24-25 Bepecus 2013 p. — K. : [HcTUTyT HepxaBHOTO
yIpaBiiHHA y cdepi nuBiLIbHOTO 3axucty. — 2013, — C. 25-26.

5. EN 1992-1-2:2004. Eurocode 2: Design of concrete structures Part 1-2: General
rules — Structural fire design, Brussels, 2004.

6. MunoBanoB, A. ®. OrHeCcTONKOCTD KeIe300eTOHHBIX KOHCTPYKIui / A. @. Muio-
BaHOB. — M. : Ctpoituznar, 1986. — 224 c.

7. UccnenoBanne >P¢HEKTUBHOCTH MATEeMATHMYECKUX MOJENeH Ui pellieHus Teruio-

TEXHUYECKOM 3a/layl MPHU OINpPEACIICHUH OTHECTOMKOCTH KeJIe300€TOHHBIX KOHCT-

pykuuii / C. B. [loznees [u ap.] / CTpouTenbCTBO, MaTepuaioBeieHne, MaITMHO-

cTtpoenue : ¢O0. Hayd. TpyaoB. — duenponerposck : I[II'ACA, 2010. — Beim. 52. —

C. 44-48. — Cep. be3onacHOCTb )KM3HEACATEIBHOCTH.

OCOBEHHOCTH BOSHUKHOBEHUSI U PASBUTHAA ITIOKAPOB
HA OBBEKTAX XUMHUYECKOU OTPACJIN

A. B. Cmupmnoes, ciywamens ghaxyibmema pykogoosauux Kaopos,
P. III. Xabubynun, nauanvnuk kageopwvr UT, kano. mexw. Hayx, 0oyenm,
@I'EOY BIIO «Axademust 20cy0apcmeerHOl npOmuBono*CaApHoll
cyocovr MYC Poccuuy, e. Mockea

N —

ITo cratuctuueckum nqanusiM BHUUIIO [1]-[5] O6b11 npoBejieH aHa-
JIM3 0COOEHHOCTEN BO3HMKHOBEHUS M PA3BUTHUS MOKAPOB HA OOBEKTAX XU-
MHYECKOW MpombinuieHHOCTH 3a 2011-2015 rr. Pe3ynprarsl aHanu3za mno-
Ka3bIBAIOT, YTO 32 UCCIEIYyEMbIH NEepuoa OOJBIIMHCTBO MOXapoB (95 %)
CBSI3aHO CO B3PbIBAMHU PA3JIMYHBIX XUMHUUYECKUX BEIIECTB, mpuyeM 54 % —
BHYTpPH amnmapatypsl, a 46 % — B NPOU3BOJICTBEHHBIX MOMEIICHHUIX U HA
Hapy>KHbIX YCTaHOBKax. Bo MHOruUX ciydasx aBapuiiHasl yT€UKa U B3PbIB-
HOE CTrOpaHue B3PHIBOOIMACHBIX BEIIECTB B aTrMoc(epe SBISIOTCS OCHOB-
HbIMUA TIPUYMHAMHU Pa3pyIICHUN, YOBITKOB, MOCJIEAYIOIIUX OOIIUPHBIX
MOXKapoOB. XMMHUUYECKHUE BEUIECTBA, UMEIOIINECS HAa OOBEKTE UM CUHTE3U-
PYIOITUECS B X0JIe HEKOHTPOJIUPYEMBIX XUMUYECKUX PEAKIINil, CIIOCOOHBI
Ipu aBapuu OOpa3OBBIBATh TOKCUUYECKHE BBIOPOCHI, MOpa)karomiue O00b-
1IME TEPPUTOPHH.
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AHaJIN3 MPUYMH MOXKAPOB Ha OOBEKTAX XUMHUYECKOW MPOMBIIICH-
HOCTHU (CM. TaOJMIly) MOKa3ajld, YTO K OCHOBHBIM MpPHUYMHAM BO3HUKHOBE-
HUS ¥ PA3BUTHS MOXKAPOB SIBISIFOTCSA HApYIICHUE YCTPOICTBA U AKCILTyaTa-
WA TEIUIOTCHEPUPYIOIINX arperaroB M YCTAHOBOK, HEYAOBJIETBOPU-
TEJIbHOE COCTOSIHUE TEXHUYECKHX YCTPOWCTB, 3IaHUKA U COOPYKEHHUM, a
TaKX€ HECOBEPILICHCTBO TEXHOJIOTUN WM KOHCTPYKTUBHBIE HEAOCTATKH.

IIpy4YnHBI MOKAPOB HA 00bEKTAX XUMHYECKOI
U HepTeXMMHUYeCKOH NPOMBIIIJIEHHOCTH

IIpuunnsl noxkapos | 2011 r. | 2012r. | 2013 r. | 2014 T. 2015 . Bcero

Hapyienue npasuin 14 6 9 4 3 36
YCTPOMCTBA U IKCILTya-
TalMH JIEKTPOOOOpY-
JOBaHUS

Hapymenue npasun 1 0 0 0 0 1
YCTPOMCTBA U IKCILTya-
Talluy neyen

Hapymenue ycrpoiic- 19 11 22 11 15 78

Ba U AKCIUTyaTaluu

TEIUIOT€HEPUPYIOLIUX

arperaTtoB U yCTaHOBOK

Heocropoxnoe obpa- 1 2 1 0 2 6

IIEHUE C OTHEM

Jpyrue npuumHbl 9 11 18 11 14 63
Bceco| 44 30 50 26 34

[Ipoananu3upoBaB 0COOCHHOCTH BO3HMKHOBEHUSI U PA3BUTHUS MOXKa-
POB Ha 00BEKTaAX XMMUUYECKON MPOMBIIIJIEHHOCTH, MOXKHO CJI€JIaTh BBIBOJI,
YTO ISl YMEHBIIIEHUS KOJUYECTBA MOXKAPOB U MOCIEICTBUN OT HUX, HEOO-
XOJIMMO COBEPIIEHCTBOBATH BOIPOCHI YIIPABICHUS TOKAPHON OE30IacHO-
CTBIO Ha JTAHHBIX O0BEKTAX.

JIurteparypa

1. Cratuctuka noxxapos // [Toxap. 6e3omacHocts. —2015. — Ne 4. — C. 199-207.
2. Cratuctuka noxapos // [Toxap. 6e3onacHocTh. — 2014. — Ne 4. — C. 113-132.
3. Cratuctuka nmoxapos // [Toxap. 6e3omacHocTh. — 2013. — Ne 4. — C. 121-140.
4. Cratuctuka noxapos // [Toxap. 6e3onmacHocts. — 2012. — No 4. — C. 124-143.
5. Cratuctuka noxapos // [Toxap. 6e3omacHocth. —2011. — Ne 4. — C. 134-153.
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YK 614.841

O HEKOTOPBIX PE3YJIbTATAX UCCJIEJOBAHUA
JABYXCEKIIMOHHBIX Y3J10B YIIPABJIEHUSA

A. B. Cypuxos, I'YO «HUncmumym nepenodeomogxu
u nosviwenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

TpaauiIMOHHO aBTOMATHYECKHE YCTAHOBKH BOSHOTO IMOXAapOTYIIe-
HUS TIPOCKTUPYIOTCS MO CEKIIMOHHOMY MpuHIUMY. CeKIus yCTaHOBKU TO-
XKAPOTYUIEHUSI — COCTaBHAas YacTh YCTAaHOBKH MOKapOTYILIEHHUS, ITPEICTaB-
Jstomas  coO0OM  COBOKYITHOCTh THUTAIOIMIUX M PaclpeAeTUTEIIbHBIX
TpyOOIIPOBOJIOB, y371a YIPABJICHHUS M PACIOI0KEHHBIX BBIIIE HETO TEXHU-
YECKHUX CPEJNICTB, MPEAHA3HAYCHHBIX IS MOJAa4Yd B 3aIIUIIAEMbId 00BEKT
orHerymamero Bemectsa. Kaxmas cekuust cnpunkinepHod AVYIIL nomxHa
UMETb CaMOCTOSITEIILHBIN y3€] YIIpaBICHU.

B pabote mpuBeneHbl pe3ysbTaThl MCCIACAOBAHUNW WHTEHCUBHOCTH
(manee — /) 1 paBHOMEPHOCTH OpOIlIeHHs (faee — S), a TakKe pacnpeierie-
HUs [ B 3aBUCUMOCTH OT PACCTOSTHUSI OT OPOCHUTENSI aBTOMAaTUYECKUX yCTaHO-
BOK BOJITHOTO TIOXKapOTYIICHHS C TPUMEHEHHEM JIBYXCEKIIMOHHOTO Yy3J1a
ynpasieHus. VccnenoBanusi MPOBOJWIMCH, Ha J1a0OpaTOpHOM ycTaHOBKE [1]
Ha 6aze UIIIIK MUC Pecnybnuku benapycs. McciaenoBanusi HHTEHCHBHO-
CTH ¥ PAaBHOMEPHOCTH OPOIICHUS MPOBOAMINCH B TPU CepUH: padoTa CeK-
nuu 1 (cpuHKIepHOi), paboTa cexuuu 2 (IpeHuYepHoi) U padboTa CEeKINH
I 1 2 OTHOBPEMEHHO.

Pe3ynbTarhl, NogydeHHbIE TIPU padOTE KaKIOW CEKIMH IO OTIEIb-
HOCTH U pU paboTe OAHOBPEMEHHO, MPUBEICHBI B Ta0. 1 1 2.

Tabauya 1
Pe3yabTaThl H13MepeHui
Cpennsis 1, S,
Pe:xxuM padoThI yCTAHOBKH noR0) | mdior o)
CrpuHKJIEpHAasi CEKIIMs 0,050 0,019
JpeHuepHas ceknus 0,027 0,018
CrnpuHKIEpHasi CEKLMsI COBMECTHO C JAPEHUYEPHOI OJHOBpE-
MEHHO 0,046 0,019
[penuepHas cexkuusi COBMECTHO CO CIPUHKIEPHON OJHO-
BPEMEHHO 0,032 0,030
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Tabnuya 2

Pacnpeneﬂenne HHTCHCUBHOCTH OPOUICHUA B 3ABHCUMOCTH
OT PACCTOSAHUSA U PEKUMA paﬁoTbl Y3Jia ynpaBJe€HHUA

NHTEeHCMBHOCTH OPOIIICHUS, }1M3/(M2 ©c)
Pexxum padortsl

R=035m | R=0,7m | R=1,15m

CrnpuHKIIepHasi CeKIUs 0,033 0,045 0,072
JpeHuepHas ceknus 0,013 0,019 0,039
CHpI/IHKHepHiM CEKIMS COBMECTHO 0,034 0,049 0.077
C IPEHYEPHOI OJITHOBPEMEHHO

[pendepHas ceKusi COBMECTHO 0,011 0.017 0,044

CO CIPUHKJICPHOH OJHOBPEMEHHO

[TonydyeHHble B J1a0OpPATOPHBIX YCJIOBUAX 3HAYCHUS I1apaMeTpOB
OpOIICHUS TMPU paboTe ABYX CEKIHWA OJHOBPEMEHHO COIOCTABHMBI TIO
3HAUYEHHIO C TapaMeTpaMu OpPOILICHUS IPU pabOTe CEKUUN pa3IeNbHO.

JIurteparypa

1. Cypuxkos, A. B. lccnenoBanue napameTpoB OpOLIEHUSI ABTOMAaTUYECKON YCTaHOB-
K{A BOJSTHOTO TIOYKApOTYLICHHUS C MPUMEHEHUEM JIBYXCEKIIMOHHOTO y37a yIpaBiie-
Hus / A. B. Cypukos, ®@. H. A6apaduxos, A. I1. KoctrokeBuu // Upe3BbrdaiiH. cu-
Tyauuu : oopazoBanue u Hayka. —2015. — T. 10, Ne 2. — C. 84-89.

V]IK 614.841

CHMKXEHUE MHEPIIMOHHOCTH BO31YIIHbIX
ABTOMATHYECKHUX YCTAHOBOK
BOJAHOI'O ITIOXKAPOTYILIEHUSA

A. B. Cypuxos, I'YO «Hncmumym nepenoocomosxu
u nogvluenus kearuguxayuuy MYC Pecnybnuxu benapyce, noc. Ceemnas Powa

B cymiecTByrolel mpakTuke NpUMEHEHUs BO3AYIIHBIX aBTOMaTHyYe-
CKUX YCTaHOBOK BOJSTHOTO MMOXKAPOTYLICHUS! YCTAaHOBJIICHa HOpMAaTHBHAs
MHEPIMOHHOCTh UX cpadaThiBaHus [1], mpunstas 180 ¢. OxHum U3 croco-
OOB CHIDKEHHUS JaHHOTO MapaMeTpa MOXKET CTaTh CO3/IaHUE BOJOBAKYYM-
HBIX YCTaHOBOK, C KOHTPOJIEM BaKyyMOM paboO4ero COCTOSIHUS CHPUHK-
JEPHBIX NUTATENbHO-PACIPENCTUTENIbHBIX CEKIUA U MOOYIUTENbHBIX
CEKILIMM IPEHYEPHBIX YCTAHOBOK aBTOMATUYECKOTO MOXKAPOTYIICHHUS.

B UIIK MYC Pecnybnuku benapych pazpaborana jgadopaTopHast
YCTaHOBKA, IO3BOJISIONIAS HMCCIE0BAaTh HWHEPIIMOHHOCTh CpabaThIBAHMS
YCTaHOBOK BOJSTHOTO TOXAPOTYIIIECHUSI.
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JlabopaTopHasi yCTaHOBKa BOJSIHOI'O MOKapOTYILIEHUS COCTOUT W3
CIIEAYIOIINX OCHOBHBIX JIEMEHTOB: EMKOCTH I XPaHEHUS BOJbI; aBTOMA-
TUYECKOI'0 BOAONUTATEINS, C Pa3MELIEHHBIMUA HAa HEM JJICKTPOKOHTAKTHBI-
Mu MaHoMmeTpamu (OKM) B koimuectBe 3 IIT. U yKa3aTelIeM YPOBHS
YKUJIKOCTH, KOMIIPECCOPa, OCHOBHOI'O ¥ PE3EPBHOI'0 HACOCOB, Y3JIOB yIIPaB-
JIEHUSI, OPOCUTENEN U CUCTEMBI TPYOOIIPOBOIOB.

Ha 00Bsi3ke y371a ynpaBieHUs yCTaHOBJIEH KJIallaH ITyCKOBOH BO3-
nymHo-BakyyMHbl KBB3II, nmpenna3sHayeHHbId U1 yIep)KUBAHUS 3a0aH-
HOT'O IIPOEKTOM YPOBHSI ITHEBMOJABIICHHS B BO3AYIIHBIX U BAKYYMHBIX ITH-
TaTeJIbHO-PACIIPEACIIUTEIBHBIX  CEKLUUAX  CHPUHKIEPHBIX CHUCTEM W
noOyAUTENbHON MarucTpaiu ApeH4YepHbIX. Pa3paboTaHHasi ycTaHOBKA IO-
3BOJIUT MPOBECTU UCCIIEIOBAHUE MHEPLIMOHHOCTH CpadaThIBaHUS BO3AYLI-
HO-BaKyyMHBIX YCTAHOBOK BOZSHOI'O IOXKapOTYILICHUS IIyTEM IIPOBEICHUS
MHOT0()aKTOPHOI'O SKCIIEPUMEHTA.

JIutepatypa

1. ITocxapHast aBTOMaTHKa 3JaHUM U COOpYKeHUH. CTPOUTEIbHBIE HOPMBI IPOECKTHUPO-
BaHus : TKII 45-2.02-190-2010. — Bexa. 01.01.11. — Munck : MuHCcTpOoilapXuTeK-
Typs! Pecn. benapycs, 2011. - 77 c.

VJIK 614.8

HOKAPHAS OMTACHOCTD
ITPU B3PBIBE METAHOBOI'O BAJIJIOHA

B. H. Cuipvix, A. B. Bacunvuenko, Hayuonanvnulil ynusepcumem
2paxrcoancKoll 3auumel Yxpaunul, 2. Xapokos

B nocnennee Bpemsi HaOm01aeTCS 3HAUUTEIIBHBIA POCT UCIOJIb30BA-
HUSI METAaHOBBIX Ta30BbIX OAJVIOHOB JIsl Ta30TOIUIMBHBIX CHCTEM TpaHC-
HNOPTHBIX CpeAcTB. OMNBIT 3KCIUTyaTallud Ta30BbIX OAJIOHOB CO CHXKAThIM
METaHOM Ha aBTOMOOWJIBHOM TPAHCIIOPTE IOKAa3bIBAE€T, 4TO Haubosee
olacHasi omepailusi — 3alpaBKa ra3oBbIX OAJUVIOHOB Ha ra303alpaBOYHOM
y3ne. VIMEHHO B 3TOT MOMEHT 3a(UWKCHPOBAHBI B3PBIBEI METaHO-
BO3JIYIITHOM CMECH C MOCIEAYIOUIUM MOBPEXKICHHEM I0KapoM 000pyIo-
BaHUSI U CTPOUTEIIbHBIX KOHCTPYKIIUNA. AKTyaJIbHOU MPOOJIEMON CTAHOBUT-
Csl OLICHKA OMACHOCTH MPH B3PHIBE METAHOBOI'O OasioHA T'a30TOILTMBHOU
CUCTEMBI TPAHCIIOPTHOIO CPEJICTBA B ACIEKTE BO3HUKHOBEHHS yAapHOU
BOJIHBI M CO3/JJaHHSI YCIIOBUM JJIsI BOBHUKHOBEHUS M10Kapa.

B3peiB OajsioHa, B KOTOPOM MOJ JaBJICHUEM HAaXOJWUTCS METaH, OT-
HOCUTCSI K KOMOWHHUPOBAHHBIM B3pbIBaM, KOT/a (PU3UYECKHUE MPOIECChI
paspyIieHus: Kopiryca 0ajjloHa U BBIJICJICHUE SHEPTHUU COMTPOBOXK/IAIOT BhI-
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Opoc B OKpyKarolllee IPOCTPAaHCTBO Ta3za C o0O0pa3oBaHUEM METAaHO-
BO3IYIITHOTO 00J1aKa (OTHEBOTO I1apa), KOTOpoe OBICTPO Cropaer.

Jlsis pacuera mapaMeTpoB TOPEHHS METAaHO-BO3YIITHOTO 00j1aka HeoO-
XOJUMO ONPEENIUTh KOJIMYECTBO METaHA, BBIIIEIIIETO HAPYXKY IMPU pa3py-
IICHUX OaJlJIOHA, MACCOBBIM HIDKHUM KOHIICHTPAIIMOHHBIM TIPEJIeN PacIpo-
CTpaHEHUsl TUIAMEHM, KOJMYECTBO SHEPrUH, BBIICIMBILIECHCS MpPU CrOpaHUU
METaHa BCJEICTBUE pPa3pylleHHs OaUIOHA, paiyC 30HBI, 0Opa30BaBILEHCS
IpY YTEYKE METaHa U3 pa3pylIeHHOro 0auioHa, painyc OTHEBOIO mapa [2].

Pe3ynbTaThl pacuera mapamMeTpoB MOPAXKEHUSI OTHEBBIM IIAPOM, KO-
TOPBIM 00pa3oBajics MPU CrOpPAHUU METAHO-BO3AYLIHOM CMECHU MpPH pPa3-
PYIICHUH OAJITIOHOB CO CXKaThiM MeTaHOM oO0beMoM 50 u 80 11 mpu paznuy-
HBIX TEMIIepaTypax, MOKa3bIBAIOT CIECAYIOIIEE: OTHEBOW IIAap Paguycom
5,32-6,80 m ¢ Temmneparypor g0 1957 °C (MakcuMmalibHasi TeMmreparypa
cropanus MetaHa) B Teuenue 1,75-2,20 ¢ oOpazyeTcsi 1 HEMOCPEACTBEHHO
KOHTAaKTUPYET CO CTPOUTEIbHBIMU KOHCTPYKIUAMH U OOOpPYJOBAaHUEM
(CKOpOCTB pacmpocTpaHeHus v ~ 3 M/C).

CpaBHuBasi MoOKa3aTesid IMOKAPHOW OMACHOCTH ra3a MeTaHa M Co-
CTaBJIAIOIIMX MOXXApPHOW HArpy3KHW TPAHCIIOPTHBIX CPEJICTB U CTPOUTEIIb-
HBIX KOHCTPYKIIMH MOKHO KOHCTaTHUPOBATh, UTO TEIJIOBON SHEPIUU, KOTO-
pasi BBIIAEISETCA MPU CTOPAHUM METaHO-BO3AYLIHOM CMECH JOCTaTOYHO
JUIsl BO3TOPAHUSI BEIIECTB M CTPOUTEILHBIX MAaTEpPUAIOB, KOTOPhIE HA MO-
MEHT B3pbIBa HAXOJIUJIMCh HA JAHHOM TPAHCIIOPTHOM CPEJICTBE.

Takum 00pa3oM, MOXKHO KOHCTATHPOBaTh, YTO MPU Pa3pyLICHUU
CTJILHOTO OAJIJIOHA CO CXKAaThIM METaHOM 00pa3yeTcsi METaHO-BO3IYIIIHOE
obsako paguycoMm a0 23,6 M W MCKPBI, BbI3bIBaIOIMNE Je]rarpaliiOHHBINA
B3pPbIB C BO3HUKHOBEHHUEM OTHEBOTO IIapa paguycom 110 6,8 M. B cBsizu ¢
OTHOCUTENLHO HEOOJBIION CKOPOCTHhIO PACIPOCTPAHEHHUSI OTHEBOIO Iapa
(o 3 m/c) ynapHas BOJIHA HE BO3HUKAET, HO TEIUIOBOM SHEPIHH, KOTOpas
BBIJICISICTCS] MPU CTOPAHUU METAHO-BO3AYILIHOW CMECH, JOCTATOYHO ISt
BO3TOPAHUsSI BEIIECTB U CTPOUTEIbHBIX MAaTEPUAIOB, KOTOPhIE HA MOMEHT
B3PbIBA HAXOJSTCS B 30HE €€ BIIMSIHUA.

BrisiBneHHbIE OCOOEHHOCTH JTMHAMUKU B3pbIBa OAJUIOHOB CO CHKATHIM
METaHOM JIOJKHBI YUUTBHIBATHCS B CUCTEME OOECIICUCHHMSI TIOXKAPHOU U TeX-
HOTE€HHOM 0€30MaCHOCTH OOBEKTOB, HA KOTOPBIX OHU IKCILTYaTUPYIOTCSL.

Jluteparypa

1. Tapaxuo, O. B. [IpoGieMHi nuTaHHS TOCITIIKEHHS BUOYXIB Ta30MOBITPSHUX CyMIIIei
npy TPOBEJCHHI NOKeXHO-TexHIUHNX ekcreptu3 / O. B. Tapaxno, B. M. Cupux,
P. B. Tapaxno // Ilpobnemsl moxapHoii 6e3omacHoctu. — X. : YI'3VY, 2009. —
Bpim. 25. - C. 175-180.
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VJIK 623.1

IHOXKAPHAA BE3OITIACHOCTD BOEBBIX CPEICTB
SEHUTHBIX KOMIVIEKCOB BJIMKHEI'O TIEUCTBUSA

A. H. @®eoopos, P. C. Onuwyk, B. C. lemewxo, C. O. I'opooyves,
YO «Boennas akademus Pecnyonuxku benapycoy, 2. Munck

Bomnpocel nmoxkapHOo# 0€30macHOCTH BCeraa ObUTM B IICHTPE BHHUMa-
HUS YEJIOBEUECTBA. JTO KACAETCA U €r0 MUPHOM JKH3HH, 3TO HE UCKIIFOYE-
HUE U IIPU BEJCHUU OOEBBIX ACHCTBUU.

[ToxapHast 0e30MacHOCTb B BOEHHOM cepe NesATeTbHOCTH Halpas-
JIEHa B TIEPBYIO Oovepe/ib Ha MPODUIAKTUKY MOKapOB, 00YUYECHHUE JIMYHOTO
COCTaBa MOPSJKY W MPaBUJIAM MOJIb30BAHUSI CPEACTBAMU MOKAPOTYIICHUS
B OKCTPEMAJIbHBIX CHUTYyallUsiX, pa3pabOTKE U MPUMEHEHUIO BBICOKO-
3G ()EKTUBHBIX CPENICTB MOKAPOTYIICHUS.

N3BeCcTHO, YTO OCHOBHBIM CPEACTBOM ISl MOKAPOTYIICHUSI B TOJbI
[TepBoii 1 BTopor MUPOBBIX BOMH, MOCIEAYIOUINUX JIOKAJIBHBIX BOMH U KOH-
(bauKkTOB Ha OpOHEOOBEKTaX M MaIIMHAX ObLT OOBIYHBIM OTHETYIIUTEIb.
Ha HexoTopbix OpOHEOOBEKTaxX, CTOSIIUX JO CHUX IOpP Ha BOOPYKCHUU
Boopyxennbix Cun Pecniyonuku benapych, B kauecTBe CpeACTB MOKapO-
TYUIEHUS IPOJI0JKAIOT UCHOJIb30BATHCS YTIIEKUCIOTHBIE OTHETYIIIUTEIIH.

B Hacrtosiee BpeMsi OCHOBY ITPOTHBOBO3YIIHONH 0OOPOHBI BOWCK H
OTJIETILHBIX OOBEKTOB COCTABIISIIOT 3€HUTHBIE pakeTHbIE KoMIUIeKCH (3PK)
«Oca» n «Crtpena-10M2», a umenHo OoeBbie MamuHbl 9A33BM3 u
9A35M2 COOTBETCTBEHHO, KOTOpBIE IMOKa3aM CBOK 3(PGHEKTUBHOCTH BO
MHOTHMX JIOKaJIbHBIX BOMHAX M KOH(IMKTax. BMecte ¢ TeM U OHU MOABEp-
YKEHBI yJlapaM BbICOKOTOUHBIX CPEJICTB MOPAXKEHHUS, MPU MONAJaHUN KOTO-
PBIX MPOUCXOAUT BBIXOJl UX U3 CTPOS, B HEKOTOPBIX Clydasix Tubesb 0oe-
BOI'O pacueTra, M, Kak MpaBWiIO, BO3HUKHOBEHHE MoOxapa. B kauectBe
CPEACTB MOXKAPOTYIICHUSI B HUX HCIOJIb3YIOTCSI OOBIYHBIE YTIIEKUCIOTHBIC
orHerymurenu OY-5 [1], [2].

OnbIT 60€BOT0 MPUMEHEHUS TUX KOMIUIEKCOB B JIOKAJIbHBIX BOMHAX
U KOH(QJIMKTAX MOKa3all, YTO BO MHOTHX CIIy4asx MpPU UX MOPaKeHUH Ooe-
BOMY pacyeTy MpocTo (PU3MUECKU HE XBaTaeT BPEMEHH, YTOObI MOTYIIUTh
BO3HUKIIIMI B 00€BOM MamumHe mnoxkap. B 3Tom ciydae mepBoouepenHas
3a/a4a — 3TO CIACEHHUe XKU3Hel 0oeBoro pacyera. Bmecre ¢ TeM 3ty 3ana-
4y MOXET PEIINTh aBTOMATUYECKAsl CUCTEMA MOKAPOTYIICHUS.

Takasi cucTeMa MOXKapOTYIIECHUSI TPUMEHEHA B 3€HUTHBIX CaMOXOJ-
HbIX ycraHoBkax (3CY) 3PK «byk» ¥ 36HUTHOM IyIIEYHO-PAKETHOM KOM-
miekce (3I1PK) «Tynrycka» Gonee mo3mHuX BbITyCKOB. OHA BKIIFOYAET B
ceOst MyNbT yOpaBJICHUS, TPU OaNIOHA ¢ OTHEracsiel cMechlo, TpyooIpo-
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BOJIbI U HECKOJILKO TEPMOJATUYMKOB. TepMOAaTUMKHU MOJABEICHBI K MOTOP-
HOTPAaHCMHUCCUOHHOMY OT/ICJICHUIO U K Oakam Il ToruiiBa [3].

CBo1o 3 (EeKTUBHOCTh aBTOMATUYECKasi CUCTEMA MOXKAPOTYILIEHHS T10-
Kazaja B IEPBYIO YEYEHCKYI0 KommaHuto, koraa mects 3CY 2C6 3IIPK
«TyHryckay ObUTH HAIPABJICHBI [T OICPYKKH TIEXOTHI OTHEM 3CHUTHBIX aB-
TOMAaTOB MpHY BEJACHUN OOEBBIX JICWCTBUN B FOPOJICKUX YCIOBUAX. Bee miectsb
3CY 2C6 obu noaduThl 00EBUKaMU U3 rpaHOTOMETOB. OIHAKO U3-3a cpada-
TBIBAaHUSI CUCTEMBI TTOXKAPOTYIIEHHS TTOXKap BO BCEX YCTAHOBKAX OBLIT JIOKAIH-
30BaH, YTO MO3BOJIMJIO CIACTH KM3HU 0OEBBIM pacyeTaM yCTaHOBOK [4].

B o510l CBSI3U aKTyaJIbHBIM BOIIPOCOM OCTA€TCS MOBBIIICHUE JKUBY-
yectu 00eBbix MmamuH 3PK «Oca» u «Ctpena-10M2» 3a cuer BBeICHHS
ABTOMATUYECKOM CUCTEMBI OKAPOTYIICHUS.

Juteparypa

1. U3nenne 9K33M3 : TexH. onmcanue, 1987.

2. U3nenue 9K35M2 : TexH. onmcanue, 1987.

3. U3nenue 2K22 : TexH. onucanue, 1991.

4. Vi'toru nepBoi 4YEUEHCKOW KOMITaHUU. Bukuneaus.

YK 614.842.4

CUCTEMA OBHAPY’KEHHSI 1 OTOBEINEHUSI
O INOKAPE UISI YACTHBIX TOMOBJIAJIEHUH
B CEJIBCKOU MECTHOCTH

C. M. Qununosuu, B. C. Pyoonwvgh, HIIL]Y «I poonenckoe oboracmuoe
ynpaenenue MYCy», Pecnyonuka berapyco

B uensx moBbimeHus: 3QpGHEKTUBHOCTH MPEIYyNPEKICHUS] UPE3BbI-
YalHbIX cuTyanuil HaydHO-pakTHYecKuM LEHTPOM yupexaeHus «I'pon-
HeHckoe obnactHoe ynpasienne MUCy nposoaunace HUOKP B nnuima-
TUBHOM mopsifike «Pa3paboTka cuctemMbl OOHAPYKEHUS U OMOBEIICHUS O
MOKape JJI YaCTHBIX JIOMOBJIAJICHUN B CEJIbCKOM MECTHOCTH.

B pamkax Beinonnenuss HUOKP u3roTtoiieH onbITHBIN 00paser] cuc-
TeMbl, noyyeH nareHT Ne 10974 na nonesnyto monenb «Cucrtema oOHa-
PYXKEHUSI U OMOBELICHUSA O IMOKApE I YACTHBIX JOMOBJIAJACHUU B CEJlb-
CKOU MECTHOCTI.

Cucrema 0OHapy>KEHUSI U OMOBEIICHUS O TIOXKape AJIs YaCTHBIX JIOMO-
BJIQJICHUH B CEJIbCKOM MECTHOCTHU MpeHa3HaueHa JIIsl aBTOMATUYECKOTo 00-
HapY>KEHUS U OTIOBEILICHUS O TI0’KAPE B KUJIbIX MOMEIICHUSIX JTOMOBJIAICHUAN
C npeObIBaHUEM JIIOJICH U KPYTJIOCYTOYHON HEMPEPHIBHOM pabOThI OT BHYT-
PEHHETO Tepe3apsKaeMoro 3JI€MEHTa MOCTOSHHOTO TOKa (aKKyMYJISITOPHOM
Oarapen) HOMUHAIBHBIM HanpsbkeHreM 9 B u (Wiv) BHEIIHET0 MCTOYHUKA
nuTaHus (CETU MEPEMEHHOr0 TOKa HOMUHAJIBHBIM HanpsbkeHreM 220 B).
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2

w

Puc. 1. Cxema onbITHOTO 00pasiia CUCTEMBI:
[ — u3BenaTeny NoKapHble JbIMOBBIE ABTOHOMHBIE TOUEYHBIE;
2 — COeIMHUTENbHBIE ITPOBO/IA; 3 — CBETO3BYKOBOE YCTPOKCTBO

[Ipu 3aABIMIEHHOCTH OKPYKAIOIIETO BO3yXa 0 3HAYCHUS ONTUYE-
CKOM IIJIOTHOCTH OKPYXKAKOUIEH CPEbl, IPEBBIIIAOIIECH ITOPOTOBOE 3HAYE-
HUE, U3BEILATENIN MMOXKAPHBIE ABIMOBBIE ABTOHOMHBIE TOYEUYHbIE / BBIJAIOT
CBETO3BYKOBOM curHan «lloxkap», KOTOpbI MO COEIUHUTENBHBIM MPOBO-
naM 2 MOJIaeTcsl Ha CBETO3BYKOBOE YCTPOMCTBO 3, KOTOPOE BBIJAET CBETO-
BOM M 3BYKOBOW CUTHaJIbl O MOXape Ha (acaj 4acTHOI'O JOMOBIIAJICHHUS.
[Ipu 5TOM cucTeMa paboTaeT KPyrjaoCyTOUHO U HEMPEPHIBHO OT aKKyMYJIsi-
TOPHOM OaTapeu U (MJIM) BHEIIHETO NCTOYHUKA ITUTAHMS.

OcHOBHOM 3ajadeil pu pa3pabOTKE CHUCTEMBI MPELYyCMATPUBAIOCH
CO3JaHHE CHCTEMBI, oOecmeunBarolleli oO0beaMHEHUE W3BElIATENCH
MOXKAPHBIX MEXTY COOOW B JIOKAJIbHYIO CETh C MOJKIIOYCHUEM BHEIIIHETO
MCTOYHHMKA TUTAHUS U CBETO3BYKOBOI'O YCTPOMCTBA C BBIBOJIOM AyO M-
PYIOLIEro CUrHajia O mokape Ha ¢acaj 4aCTHOTO JOMOBIJIAJICHUSI, HEOOXO-
JUMOTO ISl OTIOBEILIEHHUS O MOXKape COCENECH.

bnaromapst npuMeHEHUIO CUCTEMBI IPOUCXOAUT JOCTUKEHUE OCHOB-
HOM 3a7a4M 3a cueT 00beIMHEHMs M3BEIIATEIeH TOKAPHBIX MEXKIY COOOM
B JIOKAJIbHYIO CETh C MOMONIBIO COCIMHUTEIBHBIX MPOBOJIOB U MOJKIIIOYE-
HUSL K CBETO3BYKOBOMY YCTPOMCTBY, BBIIIOJIHEHHOMY C BO3MOHOCTBIO
MOAKITFOUEHUSI K HEMY BHEIIIHETO HCTOYHHMKA MUTAHUS BCEH CUCTEMBI.

YK 614.842

IHPOTUBOITIOKAPHOE OBECIIEYEHHUE U BE3OITACHOCTb
HA AJEPHBIX OBBEKTAX HA TEPPUTOPUHU YKPAUHDBI

A. b. Yepnuuenxo, P. I0. Cykau, aovionkm, JIb608cKuil 20cyoapcmeerHblll
VHUBepcumem 0e30nacHOCMU HCUSHE)esIMmeNbHOCmUY, YKpauna

SlnepHas SHEPreTHUKa SIBISETCS BaXXHOM COCTABIISIONICH TOIUIMBHO-
DHEPreTUYECKOr0 KOMIUIEKCA YKpauHbl W 3aHUMAET BEIYIIEE MECTO B
00ecCreueHn YHEPreTUYecKuX NMoTpeOHOCTel cTpaHbl. B ycnoBusx orpa-
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HUYEHHBIX (PUHAHCOBBIX PECYPCOB, 3HAYMTEIBLHOTO HCUEpPIaHUs pecypca
00Opy/ZOBaHUS TEIUIOBBIX SJIEKTPOCTAHLIUNA U AePUIUTa OPTaHUYECKOTO
TOIUIMBA HAJEKHOCTh PAOOThl ATOMHBIX 3JIEKTPOCTAHLUN MOJIOKHUTEIHHO
BIIMSIET HA JIMHAMUKY COLIMAIbHO-DKOHOMHYECKOTIO PAa3BUTHUSL Y KpPauHBI.
K paguanmonHo onmacHbIM 00bEKTaM, Ha KOTOPBIX MOTYT BO3HUKHYTH Ca-
MbI€ MacIlTa0HblEe YpE3BbIYAlHBIE CUTYallMH, CBSI3aHHBIE C BHIOPOCOM B
OKpY>KalOIIYI0 CPENY PAJUOAKTUBHBIX BEIIECTB, B Y KPaUHE OTHOCATCS:

— 4 aToOMHBIE AJEKTPOCTAaHUMU C 15 3HEprodiiokamMu, oJlHa U3 KOTO-
pbix, 3anopoxckas ADC c 6 sHeproOiokamMu OOIIEH MOIIHOCTHIO B
6000 MBT, siBnsiercs camoi moiHo B EBpone. O6mias momHocte ADC
Ykpaunsl coctaBuia 13835 MBT;

— 2 onbITHBIX peakTopa B ropojaax Kues u CeBacTonolib;

— 6 TOCYJapCTBEHHBIX MEXOOJACTHBIX CHEHHATU3UPOBAHHBIX KOM-
ouHaToB ['OCy/apCTBEHHOW KOpHOpalMK «YKPanHCKOE TOCYIapCTBEHHOE
oobenuHenue «Pamon», JlHemponerpoBckuii, Jlonenkuii, Kuepckuii,
JIeBOBCKMH, Onecckuii u Xapbkockuii I MCK.

Opranamu rocyapcTBEHHOTO HaJa30pa B cdepe noxapHoit Oe3omnac-
HOCTH OCYILIECTBIISIETCS NOCTOSIHHBIA KOHTPOJIb 32 COOTBETCTBHEM IIPO-
€KTHOW JTOKYMEHTAllMU Ha CTPOUTEIBCTBO, PEKOHCTPYKLIHIO, TEXHUYECKOE
NEpPEOCHAIICHHE, BHEAPEHNUE CPEJCTB MPOTHUBOIMOXKAPHOM 3alUThl 00bEK-
ToB ADC TpeboBaHUSIM HOPMATHUBHO-IIPABOBBIX AKTOB IO BOMpPOCaM IIO-
KapHOU 0E30MMaCHOCTH.

JInsi MOBBILIEHUST TPOTHUBOIMOXAPHOW 3ammThl HAa o0bekTax ADC
IPOBOJATCS MOJIEPHU3AIIMOHHBIE PA0OTHI MO OCHAILICHHUIO HAJAECKHBIMH U
COBPEMEHHBIMU CPEACTBAMH AKTHUBHOW M IMMACCUBHOM MPOTUBOIIOKAPHOMN
3alUThl, TpHUOOpaMu OOHAPYKEHUS W TYIIEHUS TMOXKapOB, MPUMEHEHHEM
10kapo0e30MacHbIX TEXHOJIOTH, B TOM YUCIIE:

— BHEJIPEHUE YCTAaHOBOK TIa30BOT0 IIOXKAPOTYLICHUS ITOMEIIEHUMN C
AJIEKTPUYECKOM anmaparypou;

— PEKOHCTPYKIMH CYIIECTBYIOIIUX CUCTEM aBTOMATUYECKOW MOKAPHOM
CUTHAJIM3AI[MH KAHAJIIOB CUCTEMbI 0€30IACHOCTH PEAKTOPHBIX OTACTICHHIA;

— BHEJIPEHUE CHUCTEM IMPOTUBOJIBIMHOW 3aIUATHI I10KAPOONACHBIX
MOMEIICHUN M MyTEW 3BaKyallnd, HE UMCIOIINX OTPAHUYEHUU IO CBSI3H C
OKPY’KaroIEH CPEION.

C nenpro onepaTuBHOIO pearupoBaHUs HA YPE3BbIYANHbIE CUTyallUN
Y MOKApbl HA aTOMHBIX JJIEKTPOCTAHUHUSAX U MPUIETAIOIIUX TEPPUTOPUSIX
¢bynkuronupyer 11 0OBEKTOBBIX  TOCYJAApCTBEHHBIX  MOXKapHO-
cnacarenbHbIX yacted ['CUC YkpauHbI, B KOTOPBIX €XKEIHEBHO AEKYPUT
120 gen. nuunoro cocrtaBa u 40 en. TexHuku. B ciryyae ocnoxHeHus one-
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paTUBHON OOCTAHOBKHU B OOBEKTOBBIX MOKAPHBIX YACTSIX HAXOJUTCS B TO-
TOBHOCTH K BBINIOJTHEHMIO 3aJ1a4 110 HAa3HAYCHHUIO PE3EPB CUJI U CPEACTB
oOmreit unciaeHHocThi0 600 derr. muaHoro coctasa v 70 €/1. TEXHUKH.

JIurteparypa

1. O6 yrBepxknenuu [IpaBmin mokapHOW O€30MACHOCTH MPHU KCILUTyaTaIl[id aTOMHBIX
cranuui : [Iprka3z M-Ba TornuBa u dHepreTuku Ykpaussl ot 17.05.2004 r. Ne 256.

2. Odpunmaneupii  caitr [Tl «HADK «3ueproatrom». — Pexum moctymna:
http://www.atom.gov.ua/ua/.

3. Odbunmaneusiii caiit ['K «YT'O Pagon». — Pexum noctyma: http://radon.net.ua/.

YK 614.842
HOAPA3AEJEHUA PXb 3AIIUTHI I'CYC YKPAUHBI

A. b. Yepnuuenko, P. I0. Cykau, aovionkm, JIb8osckuil 20cyoapcmeenHbiil
VHUBepcumem 6€30NACHOCMU HCU3HedesmelbHocmu, YKpauna

Jns pearupoBaHUsl HA YpE3BbIYANHBIC CUTYallMU, CBSI3aHHBIE C pa-
JTUAIMOHHBIM, XUMUYECKUM M OMOJIOTUYECKUM 3arpsi3HEHUEM U JIMKBUJA-
IMeH WX MOCIEICTBUN B cUcTeME ['oCcy1apCTBEHHOM CTy>XObl Y KpauHbI 110
ype3BblYaiiHbiM cutTyarusM (nanee — ['CUC), co3manbl ¥ JEHCTBYIOT
28 nojpasaesieHuil paaualuOHHON, XUMUYECKOW U OUOJIOTUYECKON 3allu-
ThI (nanee — PXb3) B cocraBe MeXperuoHaabHOIo IIEHTpa OBICTPOro pea-
rupoBanus (r. POMHBI), 2 cienuanbHbIX [IEHTpa OBICTPOrO pearupoBaHUS
(r. Kues, r. [Iporo6sr4), Yueonoro nenrpa Ciayx0sI (c. Batytuno), I'ocy-
JApPCTBEHHOTO Mpeanpusitus «MOOWIbHBIM CcHacaTedbHBIM UEHTP» W
23 ABapuiiHO-CIIacaTENbHBIX OTPA/Ia CHENUAIBHOTO HA3HAYEHUSI TEPPUTO-
puanibHbIx nogpazaeneaui 'CUC. IlItaTHas YUCI€HHOCTh JUYHOTO COCTa-
Ba U TeXHUKHU B mojapazneiieHusax PXb3 cocraBnger — 475 yen. IMYHOTO
coctaBa v 175 €. TEXHUKH.

[Tpukazom MUC Ne 413 ot 14.04.2011 r. «O peopranuzanuu nom-
pa3zeneHuil pagualiMOHHONM, XUMHUYECKON M OMOJIOTUYECKOM 3alllUThl Op-
TaHU3AIMOHHBIX CTPYKTYp UeHTpalibHOro noguuHenuss MUC YkpauHbDy
noapazaenenne PXb3 MIIIIP (r. Pomusl) onpeaeneHo kak 6a3zoBoe dop-
mupoBanue s noapasaenenuit PXb3, a 1 CHIIP (r. Kues) u 2 CL{IIP
(r. Iporo06siu) Kak crnenuanbHbie (GOpMUPOBAHUS ISl IPEIYIPEKICHUS U
JUKBUAAIIMU TIOCJIEACTBUI aBapuil Ha OOBEKTaX aTOMHOW SHEPreTHUKU U
XUMHUYECKHA ONACHbIX OoOBbekTax. Bce mojapasnieneHus YKOMILIEKTOBAHBI
JIUYHBIM COCTaBOM C COOTBETCTBYIOIIMM MPO(PECCHOHATEHBIM YPOBHEM U
OCHAIIIEHBI CIEIAATLHON TEXHUKOW M CpeACTBaMu. B TeueHue Tpex mo-
cleaHuX JeT Ha ocHameHue moapasaencauii PXb3 I'CUC 6pumn mpruoope-
TEHBI CJICIYIONIME COBPEMEHHBIE 00pa3iibl TEXHUKU: TEPEIBIKHBIC XUMU-
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KO-paIMOJIOTUYECKHe Jlabopatopuu Ha maccu aBromobmneit 1'A3-2705
«l"azenp» u «@opa-Tpan3ut» — 17 en., cienuaabHbIE MAIIMHBI Ta30]IbIMO-
samutHOU cmykO0b1 AI'JI3C Ha 0aze Mersedes-Benz Sprinter 515 CDI —
2 en. Ho B Hacrosiiee BpeMs OCTarOTCsl TPOOIEMBI IO TEXHUYECKOMY OC-
HalleHuto noapasaenenuii PXb3:

—o0onee 90 % Ttexuuku PXDB 3amurthl sKcrutyatupyrorcs Oomee
20 JeT ¥ MO TEXHUYECKOMY COCTOSIHUIO HYKIAIOTCSI B OOHOBJICHUU M 3a-
MEHE Ha COBPEMEHHYIO;

— MPAKTUYECKHU BCE UMEIOIIUECS CPEICTBA UHAUBUIYaTbHON 3aIATHI
JUYHOTO COCTaBa — C MPOCPOUYECHHBIM CPOKOM XPAHEHHUS, HUCIOJIb30BAHUE
MX 110 HA3HAYECHHUIO 3aMPENICHO TEXHUYECKOW JOKYMEHTALUEN;

— OTCYTCTBYIOT COBPEMEHHBIE CPEJICTBA XMMHUUYECKOU pa3Beaku Ooe-
BbIX OTpPaBJSIIOIIMX BEIIECTB M OMACHBIX OMOJOTMYECKUX MaTOTE€HHBIX
areHToB. ENMHCTBEHHBIM MPUOOPOM pa3BeaKku OOEBBIX OTPAaBISIOIIMX Be-
IIECTB HA CETOJHSIIHUMN JICHb SBJISIOTCS BOCHHBIE MPUOOPHI XUMUUYECKOMN
pa3Beaku pazpadoTku 60-X IT. IPOILIOro BEKA;

— OTCYTCTBYIOT COBPEMEHHBIE CPEACTBA W CIEHHAIbHBIE BEIIECTBA
JUTSI TIPOBEJICHUSI I€3aKTHBAIINH, JeTa3allid, Je3UHPEKIINN TEXHUKU (00h-
€KTOB), a TAKXKE CIEIUATbHON 00pa0OTKH JTMYHOTO COCTaBA.

Bce 310 HEeraTuBHO BIUSAET Ha YPOBEHb TOTOBHOCTH K JAEHCTBUSIM IO
HazHaueHuto nojapazaeneHuit ['CUC B cnydae ux mpUBICUYEHUS K JTUKBU-
AU TIOCJIEICTBUM Ype3BbIYAMHBIX CUTyallMid HAa XMMHYECKHU OIACHBIX
00BEKTaxX U 00bEKTAX AaTOMHOU SHEPTETUKHU.

JIutepatypa

1. Konekc I'paxxnanckoit 3amutsl Ykpaussl oT 02.10.2012 1. Ne 5403-VI.
2. O peopraHu3anuy MojpasieieHuid pagualioOHHON, XUMHUYECKON U OMOJIOTHYECKOM

3aIUThl OPTaHU3ALMOHHBIX CTPYKTYp LieHTpasbHOro nogunHennss MUC Ykpaunsl :
[Tpukaz MUC ot 14.04.2011 r. Ne 413.

YK 614.842.663

HEKOTOPBDIE IIEPCIIEKTUBHBIE HAITPABJIEHU A
COBEPIIEHCTBOBAHUS PEXKUMA ITPOTUBOITIOKAPHOUN
BE3OITACHOCTHU B CTAHMOHAPHbBIX COIIUAJIBHBIX
YYPEXKAEHUAX JJIA JIML ITPECTAPEJIOI'O BO3PACTA

C. B. Illowun, CapamogcKutl HayuoHAbHbII UCCIe008AMENbCKULL
2ocyoapcmeennviil yrusepcumem umenu H. I'. Yeprvluuescroeo, Poccutickas @edepayus

HayuHoe uiu/m npaktudyeckoe obocHoBanme. OOecrieueHue Haj-
JeXallero pekuma MPOTHUBOMOKAPHON OE€30MacHOCTH B COBPEMEHHBIX
POCCUNCKHUX YCIIOBUSIX B CTAIlMOHAPHBIX COLUAJIBHBIX YUPEKICHUSIX, T]I€ B

154



UpesBblyaliHble CUTYALMU: TEOPHUs], IPAKTUKA, NHHOBALIUU

CUJIy CaMbIX Pa3JIMYHBIX MPUYUH HAXOAATCS JIMIA MPECTAPEIIOrO BO3pACTa,
TpeOyeT MOCTOSIHHOTO Pa3BUTHUS U COBEPIICHCTBOBaHUA. HeoaHokpaTHbIE
CIIy4ad II0XapoB, NPOU3OLIEAIINX B pa3HbIX peruoHax PP B HenaBHee
BpEMs C HACTYIIMBIIMMH IIPA 3TOM YEIOBEYECKUMH JKEPTBAMU, CTABIINE
JIOCTOSTHUEM POCCUMCKMX M MHOCTPaHHBIX CPEICTB MaccOBOM HH(popma-
LU, HATJISIAHO 3TO MOATBEPKIAALOT.

Metoabl. B npoliecce paboThl NPUMEHSUIUCH pa3IuyHbIe AIMITUPUYE-
CKHE U TEOPETUUYECKUE METOBI MO3HAaHUSA. Vcronb30Banucy aHanus, CHH-
T€3, aHAJIOTHSI U MOACIUPOBAHUE.

PesyabTarbl. [lpy npoBeneHnn MCCIEIOBAHUMN BBISBIECHBI HECKOJIb-
KO HaIIPaBJICHUM NESITEIBHOCTH IO IOBBIIICHUIO NIOKA3aTels IIPOTUBOIIO-
YKapHOM 3aIMIICHHOCTH JIMI IIPECTAPEIIOr0 BO3PACTa, IMMOCTOSHHO MPOKHU-
BAIOLIMX B COLMAIIBHBIX YUPEXKACHUIX CTALMOHAPHOIO THUna. Bo-nepBbIX,
OTPAaHUYECHUE 3TAKHOCTH TAKUX CTPOCHUH. DTO CHENIAET PEajJbHOW BO3-
MOYHOCTb COXPAaHHUTh UM >KU3Hb IIPU IBAKyallM B CIIy4ae pEeaIbHOU yrpo-
3bl BO3JICUCTBUS (PAKTOPOB TOpPEHUA U T. 1. BO-BTOpBIX, aKTyaJlbHOU CTa-
HOBUTCSI pa3paboTKa MHHOBAIIMOHHBIX CIIOCOOOB AKCTPEHHOW 3BaKyalluu
MOJIOOHBIX JIUI] TP MOSIBJICHUHM YTPO3bl BO3JEHCTBUS (AaKTOPOB MOXKapa.
B-Tperbux, NpOEKTUPOBAHNE U CTPOUTENIBLCTBO, @ PABHO U HCIIOJIb30BAHUE
IpU MPOBEJIEHUU COOTBETCTBYIOIIMX PEMOHTHBIX pabOT Ha TEPPUTOPUU
AHAJIM3UPYEMBIX COLIMAJIBHBIX YUYPEKIACHUN HCKIIOUUTEIBHO HETOPHOYUX
MAaTEPHUAJIOB, IEJAIOMINX NOTEHIIMAIBbHO HEBEPOSITHOM CaMy BO3MOKHOCTh
BO3HMKHOBEHHS II0OKapa JaXe IMPU YMBIIUICHHOM HX IOJXKOre.
B-ueTBepThIX, BOCTPEOOBAHHBIM CTAHOBHUTCS, HAPANY C HMMEIOLIUMUCH
CPEACTBAMM ITPOTUBOIIOKAPHON CHTHAINA3ALNAH, KPYTJIOCYTOYHBIM IOCTO-
SHHBIA BHEIIHMM MOHHUTOPUHI KaK BHEIIHETO BUAA MOJOOHBIX COOpPYXkKe-
HUM, TAK U BHYTPEHHUW BHUJ TaKUX MOMELICHUN C LEIBI0 HUCKIKOYCHUS
BO3MO>KHOCTH BO3ropanusa. Hanmpumep, ¢ UCoIb30BaHUEM APOHOB U IIPO-
U3BOJIUMON UMH a3POPOTOCHEMKH.

3aki0oueHue. DTaXHOCTh 3JAaHUM CTAlMOHAPOB COLMAIBHOIO Xa-
pakTepa sl IPOXKUBAHUS MPECTapeibiX rpaxaad (ML) HE JOJHKHA Ipe-
BbIIATH 1—2 »3Taxkeil. I SKCTPEHHOM 3BAaKyallMM TAaKUX JIMIL BO3MOXHO
PEKOMEHJIOBATh MCIIOJIB30BAHUE W AaBHALMOHHBIX AaBAapUMHBIX TPAaIlOB,
aJlalITUPOBAHHBIX K 3KCTPEMAJIbHBIM YCIIOBUSAM 3KCIutyaTauuu. s nud-
TOB, MCHOJb3YEMBIX B TaKHX COOPY>KEHHUSX, O0S3aTE€IbHBIM YCJIOBHEM
JOJKHO CTaTh MCIBITAHUE HA BO3MOXKHOCTH JKCIUIyaTallUW B YCJIOBUSX
BO3/IeUCTBUSL (pakTOpoB ropeHus. [Ipu cTpouTENbCTBE U PEMOHTE TaKUX
3IaHUM HE CIEAYET PEKOMEHJIOBATh MCIIOJIb30BaTh TOPIOYME MATECPUAIIBI.
[lenecooOpa3HO pacHIMPUTh NEPEUYEHb U BO3MOKHOCTU CAMBIX Pa3HOO00-
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Pa3HBIX CPCACTB MOHUTOPHUHI'A, UCITIOJIB3YCMbIX JJISA AUAIrHOCTUKH HAJIUYHA
H XapaKTepa BO3ropaHusa, a TaK:KC — CpCACTB JIMKBUIAIIUH OI'H:.

Juteparypa

1. Uctpatos, P. H. HopmupoBanue TpeboBaHuil mokapHOH 0€30MacHOCTH K IBaKya-
IUOHHBIM MYyTSIM M BBIXOJIaM B CTallMOHApax COLMAIBHBIX YUPEXKICHUN MO 00CIy-
JKUBAHUIO TPakJIaH MOXKUJIOTO BO3pAcCTa : JHUC. ... KaHI. TexH. Hayk: 05.26.03. Ilo-
JKapHas W MPOMBILIUIEHHAasT 0e30MacHOCTh (0Tpacib CTPOUTEIHCTBO, TEXHUYECKHE
Hayku) / P. H. Uctparos. — M., 2014.

2. benos, C. B. be3onacHOCTb XKM3HEACATEIBHOCTH W 3aIlATA OKPYKAIOIICH CpeJbl
(rexnocdepnas 6e3omacuocts) / C. B. benos. — 5-e u3n., nepepad. u mon. — M. :
HOpaiir, 2016.

YK 614.841

OI'HE3AHIUTHBIE BEHIECTBA HA OCHOBE
HANOJIHEHHOT'O KPEMHUMOPTAHUYECKOI'O _
BAKYHEI'O JIA METAJVIMYECKUX KOHCTPYKIIMHU

P. C. Akoeuyk, kano. mexu. Hayk, JIbo6ckuil 20cy0apcmeenHulil yHugepcumem
be3zonacnocmu orcuznedesmenvHocmu I CHC Vrpaunvl

HayuHoe n npaktudeckoe odocHoBanme. Haubosee pacnpocrtpa-
HEHHBIM B IIPAKTUKE OTHE3AILUTHI METAITIOKOHCTPYKIUH SBISAETCS IPUME-
HEHUE OTrHE3allMTHBIX BEUIECTB, 00pPa3yIOIIMX TOHKOCIONHBIE MOKPBITUS
Ha NOBEPXHOCTH MeTajia. 3allUTHBIA MEXaHU3M TaKUX IMOKPBITHM 3aKIIIO-
YaeTcs B CO3JaHUM HA UX IOBEPXHOCTU BCIYYECHHOI'O TEIJIOU30JIALMOHHO-
ro CJIOs, KOTOPBIM MMEET HU3KHE ITOKA3aTEeNN TEIIONPOBOAHOCTH. JTOT
CJIOW HE IO3BOJISIET OTHIO MOBPEAUTH CTPOUTEIIbHBIE KOHCTPYKIIMH, & BBI-
COKOM TeMIepaType HarpeBaTb MX J0 KPUTUUYECKUX 3HAYECHUU, IPU KOTO-
PBIX OHH TEPSIIOT CBOK HECYIIYIO CHOCOOHOCTH U pa3pymiatorcs [1].

Lens pa®oThl 3aKiIroyaeTcss B pa3pabOTKE COCTaBa U UCCIEI0BAHUU
CBOWCTB IIOJIYYEHHBIX OIHECTOMKMX 3aIUTHBIX MOKPBITUN. LI moiryye-
HUSL BBICOKOTEMIIEPATYPHBIX 3AIIUTHBIX MOKPBHITUNA ¢ HEOOXOJAUMBIMH JKC-
IUTyaTallMOHHBIMA CBOMCTBAMH MOKHO MCIOJIB30BATh METOJ HAIIPABIICH-
HOTO MOJU(UIIMPOBAHUS KPEMHHUHMOPTaHUYECKUX COCTUHEHUIN OKCUIaMU U
cwrkataMy. CyIieCTBEHHOE IPEUMYIIIECTBO TAKUX MAaT€pUaIOB B JaHHOM
cllydae 3aKiro4aercd B (POpMHUPOBAHUU HA MOBEPXHOCTH M3JEIUS IUICHKH,
KOTOpasi XapakTepU3yeTCs BBICOKOM KOPPO3MOHHOM CTOMKOCTBIO U OrHe-
CTOMKOCTBIO IIPY BBICOKUX TEMIIEpATypax.

Pe3yabTarbl. 3HAUUTENIBHYO YaCTh KOMIUIEKCA LIEHHBIX 3aIlUTHBIX
CBOMCTB TMOKPBITUN TMPEJIOCTABISIET KapOOpaH-CUIIOKCAHOBOE BSDKYIIIEE
BcieacTBre (a30BbIX M CTPYKTYPHBIX M3MEHEHUU mpu HarpeBaHuu. Kap-
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OOpaH-CUJIOKCAaHOBBIN J1ak mpenactanisier coboit 40—-50%-i pacTtBop Kap-
O0opaH-cuiokcaHoBoi cMoJjibl K-2104 B arieToHe.

Pentrenoa3oBsIM aHAJIM30M YCTAHOBJIEHO, YTO OCHOBOW KpHUCTAJ-
JMYECKON COCTAaBISAIONICH TP HArpeBaHWM KapOOpaH-CUJIOKCaHA [0
1200 °C sBasercs B-xBapu (d/n = 0,425; 0,334 um). Hanuuue Gosbiioro
B-kBapua B uHTepBasie 12—34 rpaaycoB yKa3bpIBaeT Ha OOJIBIIYIO JUCIIEPC-
HOCTh M CJIa0YI0 KPHUCTALIU3AIMIO MOJTYYEHHOTIO B pe3yJbTaTe AECTPYK-
MU KPEMHUSI TMOKCHU/IA.

KomriekcoM (U3MKO-XUMHUYECKUX METOJOB aHAIM3a W3YyYeHBI IPO-
LIECChI B3aUMOJICUCTBUS MEXK]Ty KOMIIOHEHTAMHU MTOKPBITUS IIPU HATPEBAHUU.

KpuBas muddepeHnmaibHO-TEPMUIECKOTO aHali3a HAMOJIHEHHOTO
KapOopaH-cunokcana umeeT d3H103¢dexT mpu 60—-160 °C, a Takxe ABa K-
303 dexra ¢ Makcumymamu 1ipu 460 u 745 °C.

B mpotiecce TepMOOKUCIUTENHHONU ASCTPYKIIMU KapOOpaH-CUIIOKCaHA
o0Opa3yeTcsi KpEMHUEBBIN KapKkac U OOPOCHIMKATHOE CTEKIIO, KOTOPOE MOXKET
BBITIOJIHAT POJIb MaTPULIbl NPy AehOpMaLIUU 3AIUTHOTO CJIOSI.

Pesynbratel peHTreHo(a30BOr0 HWCCICIOBAHUS TOITBEPIKIAIOTCS
NK-crnekTpoCKONMMYECKUMH JaHHBIMU. Y CTAHOBIIEHO, YTO ITPY HAIPEBAHUU
kommo3unuu Beime 400 °C 3a cdyeT ra3000pa3HbIX MPOJTYKTOB TEPMOOKHC-
JUTENBHOU JECTPYKIMHU KapOOpaH-CUIIOKCAaHa HAYMHAETCS MPOIIECC BCITY-
YUBaHUs MaTtepuaia, Koropoe 3akanuuBaercs rpu 780 °C.

3akiiouenue. IlonyyeHHble pe3ynbTaThl MOATBEPAKAAIOT BO3MOXK-
HOCTh MWCIIOJIb30BaHUSI HAIOJHEHHBIX aJTIOMUHUS OKCHJIOM KapOopaH-
CUJIOKCAHOBBIX COCJIMHEHUW B KAu€CTBE BBICOKOTEMIIEPATYPHBIX TEILIO-
W30JIALIMOHHBIX U OTHE3AIIUTHBIX MOKPBITUI KOHCTPYKIIMOHHBIX MaTepua-
70B 1ipu HarpeBanuu g0 1200 °C.

JIurteparypa

1. Po3kpuTTa 0COOIMBOCTEN 1HTYMECIIEHTHOI TEXHOJIOTIl aTMOC(epo-BOrHE3aXUCHUX
MOKPUTTIB J1J1s1 OyiBEIbHUX BUPOOIB Ha ocHOBI OeTony / P. C. SIkoBuyk [Ta 1HIL. ]
// TloxkexxHa OGe3neka : 30. Hayk. mpaiib. — 2013, — Ne 23, — C. 172-176.
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Cpenu 3a1a4, CBsI3aHHBIX C pa3pabOTKON M COBEPIIIEHCTBOBAHUEM CIIO-
COOOB M CPEJCTB MPOTUBOIIOKAPHON 3aIUTHI OOBEKTOB HAPOJHOTO XO3SAUCT-
Ba, a TAKXKE C MOBBIIEHUEM 3()(PEKTUBHOCTH PabOThI MOKAPHBIX, BOIIPOCHI
O0pbOBI C IHIMOM 3aHUMAIOT OJTHO U3 OCHOBHBIX MECT B CIHCKE 3a7ady Mu-
HUCTEPCTBA 10 Ype3BbIUaHBIM cUTyalusM PecriyOmmku AzepOaiimkaH.

3a7bIMIIEHHOCTh MOMEILEHUN U MyTeW 3BaKyallud MpH MoXapax 4yacTo
SIBTISICTCS] OCHOBHOM TIPUYMHON THOENH JIFO/IeH, TIOTEPH MaTepPUATBbHBIX TIEHHO-
CTEU, CEPbE3HO YCIIOKHSIET JICHUCTBUS IOXKAPHBIX IMOAPA3ICIICHUIN ITOKapHOU
OXpaHbl. 37aHuUs TOBBIIIEHHON 3TaXKHOCTH, TOCTHHUIIBI, OOJLHUIIBI 000PYIY-
IOTCSI CHCTEMaMHU TIPOTUBOBIMHON 3allTUTHI, UCIIOB3YIOIIUME Pa3IMIHbIC Ba-
pPHAHTBI PUTOYHO-BBITSDKHON BEeHTHW MK, OTHAKO ITOJIABIISIONIEE OOJBIIHH-
CTBO KWJIBIX U OOIIECTBEHHBIX 3/IaHUI TAaKOW 3aIlUTHI HE MIMEET.

B npaktuke 60psOBI ¢ MOKapaMy U3BECTHBI TaKHE PA3JTHYHbBIC CIIO-
cOoObI U CpEeACTBa YJaJCHUsI MPOIYKTOB TOPEHUS, KaK JTBIMOCOCHI, JIbIMO-
BbI€ KJIAMaHbl, KOHAUIIMOHEPHI, (PMIIBTPHI, aCITUPAMOHHBIE yCTpoiicTBa. Ho
OOJBIIMHCTBO ITUX CPEICTB UMEET OTPAHNICHHOE TIPUMEHEHHUE, TaK KaK OHH
HE Bcerja MOryT ObITh 3()(PEKTUBHO UCIOIL30BaHbI B CHIIy CBOUX TEXHHYE-
CKHX BO3MOKHOCTEH, OCOOCHHOCTEH IJIaHUPOBKA M HA3HAYEHHUS COOPYXKe-
HU, XapaKTepa pa3BUTHs TIOXkKapa U PaCIpOCTPAHEHUS POTYKTOB TOPEHHSL.

Oc00eHHO CI0KHO BeCTU OOpHOY € 3aIBIMIIEHUEM B 3AMKHYTBIX IO-
MEIIEHUAX, UMEIOIUX OTPAaHUYEHHBIE BO3MOKHOCTHU JJIs1 BEHTUJISIIUU, TH-
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1a MOABAJIBHBIX U MOJIYNOIBAIBHBIX MTOMEIIEHUH, IIaXT, TOHHENEH, TepMe-
TUYHBIX anmnapaToB U APYrMX BapUAHTOB TOMENICHUH M COOpYKEHUH.
Bonbiioe npakthueckoe 3HaUueHUE UMeeT Oopbba ¢ 3aJbIMJIICHUEM Ha Ha-
YaJbHOW CTaJUU MOXKapa B HEOOJBIINX MOMEIIEHUIX KUJIbIX U aJIMUHUCT-
PaTUBHBIX 3[IaHUN, MPOU3BOJCTBEHHBIX U CKIAJCKHX IMOMEIIEHUAX MPHU
HEpa3BUBIIEMCS MTOXKape.

AxTtyanbHOCTh 3TOr0 Bompoca B ['CIIb Asepbaiimkana cTaHOBUTCS
BCE 3HAYMTEJIBLHEE B CBSI3HM C PACUIMPEHUEM HCIOJIb30BAHUS MAaTEPUATIOB U
U3JIeTTMi Ha OCHOBE MOJMMEPOB, TOPEHUE U TIICHHE KOTOPBIX COMPOBOXKAA-
€TCsl BbIJIeJIEHUEM OO0JBIIOr0 KoJdudecTBa JbiMa. CropaHue HE3HAYUTENb-
HOT'O KOJIMYECTBA MOJOOHBIX MaTEPUAIOB MPUBOJUT K MOTEPE BUIUMOCTH
U CYILIECTBEHHO YCIIOXKHSET OOHapyKeHUe Moxkapa u ero nojaasieHue. Ot-
cyTcTBUE 3(DPEKTUBHBIX CPEACTB OOPHOBI C 3aIBIMIICHUEM B PsIJIE CIIy4acB
SIBJISIETCSI IPUYMHOM TIEpPEXo/ia oxkapa B pa3BuTyto ctaauto. [lostomy nms
paboThl B HEMPUTOTHOM NJIsl ABIXaHUS cpejie Oblla OpraHu30BaHa Ta301bl-
mozammuTHas cinyx0a (I'JI3C) 'ocynapcTBeHHOM CiTy»KOBI MOXKapHOH 6€30-
nacHoct MUC AzepOaitmkana.

B nocnennee BpeMs JapIXatelbHBIE amlliapaThl CO CXKATHIM BO3yXOM
(JIACB) 3aBoeBbIBaIOT Bce OoJIbIlee MPU3HAHUE Y PAOOTHUKOB TOXKApPHOU
oxpanbl. KHCIOpOAHBIE U30IUPYIOLIME MPOTUBOTA3bI, XOTS U OTIMYAKOTCS
HAJIC)KHOCThIO, OTHOCUTEIIBHO HEOOJIBIION Maccoll M 3HAYUTEIbHBIM YC-
JIOBHBIM BPEMEHEM 3alIUTHOIO JIEUCTBUS, UMEIOT CYILIECTBEHHbIE HEIOC-
TaTKU, KOTOPbIE UCKIIOYAIOT JaldbHEWIlee MPUMEHEHHE UX B KAYECTBE OC-
HoBHOTO CU30/] B moxkapHO# OXpaHe.

Ha3nauyeHue abIXaTeJbHBIX anmapatoB. J[pIxaTelbHBIM amnmnapa-
TOM CO CXaThIM BO3JyXOM HAa3bIBAE€TCSl M3OJUPYIOIINI pe3epByapHbIN ari-
napar, B KOTOPOM 3arac BO3/JyXa XpaHUTCS B OAJTOHAX MPU U30BITOYHOM
JABJICHUU B CXKaTOM COCTOSIHMHU. [[pIxaTenbHbIN anmapar paboTaeT mo OT-
KPBITOM CXEM€ JbIXaHUsl, IPU KOTOPOMl Ha BJIOX BO3AYX MOCTYIMAeT uU3 Oaj-
JIOHOB, a BBIJIOX MTPOU3BOJUTCS B aTMOcepy.

JIpIxaTeapHbIEe anmapaThl CO CKATHIM BO3yXOM MpEIHA3HAYECHBI IS
3aIlATHI OPTaHOB JILIXaHMs U 3PEHUSI TIO’KAPHBIX OT BPEIHOTO BO3ACHCTBUA
HEMPUTOHOMN ISl IbIXaHUsl, TOKCUYHOW U 3aJbIMJICHHOU T'a30BOM Cpe/ibl
IIpU TYIIEHUU MOXKAPOB U BBIMOJHEHUHN aBaApUMHO-CIIacaTeIbHBIX PadoT.

Bo3nyxomnonaromias cucrema odecreuynBaeT paboTarolieMy B amma-
pare MoKapHOMY MMITYJILCHYIO MoJady Bo3ayxa. O0beM KaxJa0il mopiuu
BO3/1yXa 3aBUCHUT OT YaCTOTHI AbIXaHUS U BEIIMUUHBI PA3PsKEHUS HA BJOXE.

Bo3znyxomnonaromniasi cuctema anmnapara COCTOMT UX JIEFOYHOTO aBTO-
MaTa ¥ PEeayKTOpa, MOXKET OBbITh OJHOCTYNEHYATON, OEe3peayKTOPHOH U
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JIBYXCTYNEHYaTON. JIByXCTyleH4yarass BO3LyXONOAA0as CUCTEMA MOXKET
OBITh BBIMOJIHEHA U3 OJHOTO KOHCTPYKIIMOHHOTO 3JIEMEHTA, 00bEIUHSIO-
HIEro PEeyKTOP U JIErOYHbIA aBTOMAT UJIU Pa3JieNIbHO.

JIpIxaTenbHble anmapaTbl B 3aBUCUMOCTH OT KJIMMAaTHYE€CKOrO0 MCHOJI-
HEHUS TIOJIPA3ACISIOTCS Ha JIbIXaTeNIbHbIE ammapaThl OOIIero Ha3HaueHUs,
paccuuTaHHbIE Ha MPUMEHEHHUE TIPU TeMIIepaType OKpYy>Karollen cpeabl OT —
40 mo +60 °C, OTHOCHUTEIBLHOMN BIIAXKHOCTH 110 95 % M crieuaibHOro Ha3Ha-
YEeHUSI, PACCUMTAHHBIC HA MPUMEHEHUE MPU TEMIIepaType OKPYKaIOIIeH cpe-
161 0T —50 10 +60 °C, oTHOCHTENIBHOM BIAXKHOCTH 70 95 %.

Bce npixarenbHble anmapaThbl, MPUMEHSIEMbIE B IMOXKapHOW OXpaHe
Poccuu, moKHBI COOTBETCTBOBATH TPEOOBAHMSM MPEABSIBISIEMBIM K HUM
HIIb 165-97 «Texnuka noxapHas. [[pIxaTenbHble anmapaThl CO CHKaThIM
BO3JIyXOM JJiA TOKapHbIX. OOIIMe TeXHUYECKHEe TPeOOBAHUS U METOIbI
VCTIBITAHUI.

JIpIXaTeapHbIi annapar J0JKeH ObITh pad0TOCIIOCOOHBIM B PEXKUMAX
JbIXaHUS, XapaKTEPU3YIOIINXCS BBIMOJHEHUEM HArpy30K: OT OTHOCUTEIb-
HOT'O0 MOKOS (JieroyHasi BeHTUsus 12,5 I[M3/MI/IH) JI0 OYEHb TSHKEIION pa-
GOTHI (JIerOYHas BEHTHILSIMA 85 AM/MHH), IPH TEMIEpPAType OKPYKaro-
mieit cpeast oT —40 g0 +60 °C, obecneunBaTh pabOTOCIOCOOHOCTH TOCIIE
npeobiBanus B cpene ¢ Temneparypoid 200 °C B Teuenue 60 c.

YCeTpoiicTBO ABIXAaTEJbHOr0 amnmapara. /[pIXaTelbHbIM anmnapar
(puc. 1) BBIMOJIHEH MO OTKPHITON CXeMe C BBIAOXOM B arMocdepy u pado-
TaeT CIEIYIOIMMUM 00pa3oMm:

[Ipu oTKpbITUM BEeHTWIA (BEHTUJIEH) [ BO3YyX MOJ BBICOKUM JIaBJie-
HUEM MOCTyMNaeT u3 OamnoHa (0amIoHOB) 2 B KOJUIEKTOp 3 (IIpU €ro Hajlu-
yun) U QUIBTP 4 peAaykTopa J, B MOJOCTh BBICOKOTO JaBICHUS A U MOCTe
peayUMpOBaHKs B OJIOCTh PEAYLIMPOBAHHOIO AaBiieHus b. PenykTop moj-
NEPKUBAET TOCTOSIHHOE PEAYIIMPOBAHHOE JIaBI€HUE B MOJOCTU b He3aBu-
CUMO OT MU3MEHEHUS JIaBJICHUS Ha BXOJIE.

B cnydae HapyuieHus: paboThl pelyKTOpa U MOBBIIIEHUS PEIyLIUPO-
BAHHOTO JIaBJICHUS cpabaThIBAET MPEIOXPAHUTEILHBIN KiIanaH 0.

N3 nonoctu b peaykropa BO3ayX MOCTYIAET IO LUIAHTY 7/ B JIETOY-
HBbII aBTOMAT § anmapaTa u nmo nuianry 9 depes aganrop /0 (nipu ero Ha-
JIMYUM) B JIETOYHBIA aBTOMAT CIIACATEIBHOIO YCTPOMCTBA.

Jlerounslii aBTOoMaT oOecreurnBaeT MOJJCPKAHUE 3aJaHHOTO H30bI-
To4HOro AaBjeHus B nojoctu M. [Ipu Baoxe Bo3ayx u3 nmojoctu I merou-
HOTO aBTOMara nojaercs B nojiocts B Macku /1. Bo3nyx, o0ayBasi CTEKI0
12, mpensTCTBYET €ro 3anoreBanuio. Jlanee yepes kiananel Broxa /3 BO3-
JyX TMOCTYIAET B MOJOCTh [ JJ1s1 IbIXaHUSI.
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TN TN

Puc. 1. IlpuHiunuaibHas cxema
neixatenbHoro anmnapara [ITC «bazucy

3akiarwuenue. [IpasrisHocTs npuMmenenust CU30/]] 3aBucut oT mo-
BEJICHUS OTJIETLHOTO paboyero, U Jaxke MpH MPaBUILHOM MPUMEHEHUH —
He ctabmibHa (cM. Pecniupatop). [loaTromy 3akoHOIATENHCTBO TPEeOYET OT
paboronatens, 4ToObl oH ucnosib3oBan CU30/] nis coxpaHeHus 310pOBbs
pabourx TOJLKO B TOM Clly4ae, KOTJla HeJb3sl 00eCleUnuTh MpUEeMIIEMbIE
yCJIOBUA TpyAa APYTrdMH, Oojiee HaJIeKHBIMH CIIOCOOAMU — M3MEHEHHUEM
TEXHOJIOTUYECKOTO TMpoliecca, TepMeTu3alued o0opy10BaHusl, aBTOMAaTH-
3alMeil MPOU3BOJICTBA, MCMOJIHB30BAHUEM MECTHOM M OOIICOOMEHHOU BEH-
TWISUU U T. . Kpome Toro, BpelHbIE BEIIECTBA, 3arpsI3HAIONINE BO3IYX,
MOTYT MONAacTh B OPraHU3M HE TOJBKO MPH AbIXaHUU, HO U MIPU HEJOCTATOU-
HO CTPOTOM COOJIIOJICHUU TIPABIJI IMYHOM TUTHEHBI (e/1a, UThe U T. 11.). [1o-
NaJlaHhe BPEIHBIX BelIeCTB B oprann3M TakuMu nytasmu CU30/1 npenot-
BPAaTUTh HE MOXET M O3TO TaKXe JIeJIaeT CHIKEHUE 3arpsi3HEHHOCTH
BO3/1yXxa 0oJiee MPeANOUYTUTEIHHBIM.

OOGecneuenue nuuHOro coctaBa u HaceneHuss CU3 u npakTuyeckoe
oOyuyeHHe MPaBUIIbHOMY MPUMEHEHUIO U TI0JIb30BAHUIO 3TUMHU CPEJICTBAMHU
SBJISIETCA BAYKHBIM 3TAlOM B KOMIUJIEKCE 3aIIMTHBIX MEPONPUITUN MPOBO-
JIAMBIX CO CTOPOHbI MUHHCTEPCTBA IO YpPE3BBIYANHBIM cUTyauusM Pec-
nyonuku AzepOaiimxaH. Bech KOMILUIEKC 3THX MEPOINPUATUN HampaBiieH
Ha TO, YTOOBIl MAKCHUMAaJIbHO CHU3UTHh BEPOSTHOCTH MOTEPh U MOPAKEHUS
pu BO3MOXKHBIX aBapusix 1 YC MupHOro u BoeHHOro BpeMeHu. Heznanue
OCHOB TPaXKJIaHCKON 00OPOHBI HE OCBOOOXKIAET OT MOCJIEACTBUN MPU aBa-
pUHU, a 3HAaHUWE — MOMOTAET €€ MPEJOTBPATUTH WU K€ MUHUMU3ZUPOBATH
HETPUSTHBIE TTOCJIEICTBUS TAKOBOM.

JIuteparypa
1. I'paues, B. A. I'azoapiMo3aniuTHas ciyxo0a : yaeOnuk / B. A. I'paues, . B. [Tomosckw.
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K OBE3BPE’KUBAHUIO BbIBPOCOB
MHUKPOBUOJOI'MYECKUX TPOU3BOJACTB

I'. III. Anaseposan, I'ocyoapcmeennas akademusi KpUsUCHO20 YnpasieHus
MTYu4C, Pecnyonuka Apmenus, e. Epesan

B nocneanue roapl ycrex B OMOTEXHOIOTUH MPUBEN K pa3paboTKe U
CO3JaHUI0 KPYMHOTOHHAXKHBIX MPOU3BOJICTB. Pa3pabaThiBalOTCS HOBBIC
MUKPOOHOJIOTMYECKHE MPOIIECCHl B MPOMBIIIIIEHHOM MaciiTade, MpoeKTH-
pyIrOTCsl BBICOKOA((DEKTUBHBIE aIapaThl.

Ecnu panee ¢pepmMeHTallMOHHBIE MPOIECCHl OCYIIECTBIISUIMCH B amma-
paTax BMECTUMOCTBIO JI0 JECATKOB JIUTPOB, TO B HACTOSIIIEE BPEMS MPOBO-
IATCs B epMEHTEPAX BMECTUMOCTBIO JJO COTEH KyOMYECKHX METPOB.

Kaxpnass cragus npouu3BOJACTBA M BCA TEXHOJOTMYECKas cXema
B3aMMOCBS3aHbl PEKUMOM paboOThl 000pynoBaHMsS. TeEXHOIOTUYECKHIA
IPOILIECC BKJIIOYAET CTAAMIO MOATOTOBKU CHIPHEBBIX MAaTEpUATIOB — 3TO YI-
JEpOJ, coliepKalInil cyOcTpaT, MUHEpaJIbHAs TUTATEbHAS Cpeia U CTaIus
NOJATOTOBKHU 3aceBHOM Onomacchl. ChIphe U 3ace€BHasi OMomacca MoCTyHaroT
Ha CTaJMI0 (pepMEHTAIMM B OMOXMMHUYECKUE PEAKTOPA, T/ MPHU a’paruu U
NEPEMEIIMBAHUM TPOUCXOAUT POCT M PA3MHOKEHUE MHUKPOOPTraHU3MOB.
CryiieHHas Ouomacca Jlajee CylIuTcsl U MOoTy4YaeTcsl TOTOBbIA MpoaykT. Ha
CTaJIMU MOATOTOBKU MUTATEIHHON CpeIbl, 3aCEBHON OMOMacchl U pepMeHTa-
IUU B TEXHOJIOIMYECKOM IPOLIECCE UCTIONB3YETCS CBEXKAsI BOAA.

YacTh MUKPOOPraHU3MOB YXOJUT U3 TEXHOJOTMUECKHUX aIapaToB C
BO3JIYIIHBIM TTOTOKOM, BBIXOJIsl U3 (PEPMEHTEPOB MIPHU adpalluu U3 CyIIUIb-
HOM YCTaHOBKH C CYIIMJIBHBIM areHTOM.

C BO3IYIIHBIM MOTOKOM B OKPYXAaIOIIYIO0 CPEy YBIIEKAETCs 3HAUYM-
TEJIbHOE KOJIMYECTBO MUKPOOPIaHU3MOB C KaIUISIMU KYJIbTYPaJIbHOU KU
KOCTH.

IIpakTuyeckoe odocHoBanue. Bornpocy 00e3BpeKUBaHUS 3TUX BbI-
OpOCOB U MOCBSIIEHA HACTOsIas paboTa.

Panee HaMu B IpOM3BOJICTBEHHBIX YCIOBUSIX Ha 3aBOAe AHTHUOUOTH-
koB (T. buiikek) ObuIM MPOBeNIeHBI pabOTHI MO 00E3BPEKUBAHUIO BHIOPO-
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COB M3 OMOPEAKTOPOB, COACPNKAIIMX KYJIbTYPAIbHYIO KUJIKOCTh C MUKPO-
opranu3Mamu. Ha BbIxojie ObUI YCTAHOBJIEH IIMKJIIOH W3 HEPXKABEIOIIEH
ctanu. OTpadaThlBAIMCh ONTUMAIbHBIE MAPAMETPHI IIUKIIOHA. Y TOBJICHHAS
IMKJIOHOM KYJbTypHasl *HUJKOCTh CTEKaia B MOAAOH. Mcnonbs3oBaHue OT-
pabOTaHHOU KYJbTYPaJIbHOU KUJIKOCTH Ha CTaauu (hepMEHTAINH 11eJIeCo-
o0pa3Ho, TaK KaK yMEHbIIAaeT noTpediieHne cBexeil Bojbl. B To ke Bpems
UCIIOJIb30BAHUE YJIOBJIEHHON KYJIBTYPHOM MXHIKOCTH YXyAIIaeT paldoTy
cTaauu (pepMEeHTaIu, TaK KaK B HEW cojepKaTcs MPOAYKThl METa00Iu3-
Mma. [losTomy 1enecooOpa3HO ObLIO OTHPABISTH COOPAHHYIO B MOJJIOH,
1O/ IUKJIOHOM, OTPa0OTaHHYIO KYJIbTYPHYIO KUIKOCTh Ha COKUTaHUE.

PesyabTaTrbl. OuncTka HukiIoHOM pgocturaiga jgo 60 %. ITostomy
HAMU HU3ydYajach JIOMOJHHUTENIbHAS OYUCTKA B JAOOPATOPHBIX YCIOBUSX,
nocJie HeOOJBIIIOTO MO pa3Mepy LMUKIOHA — TEPMOKATATUTHYECKAs OYUCT-
ka. KatanuTtuueckum peakTopoM CIyKuila KBaplieBas TpyOka, a Karaiu3a-
TOPOM JIBYOKHChH TUTaHa (TOHKHE IUIeHKHU) [1]. Peakius npoBoauiace mpu
temneparype 200-250 °C. 1Ipu HacbllTaHUU KaTaau3aTopa B PEaKTOpP CBEP-
Xy OCTaBJgeTcs 3a30p ~ 2 MM. /[0 BXOJla B KaTaJTUTUUECKUN PEAKTOP U TO-
CJi€ BbIXO/Ia MPOBOJIUJICSA aHAIN3 HA MUKPOOPTAHU3MBI.

[IpenBapuTenpHas OYUCTKA IUKIOHOM oObOecrednBaia Jy4dlIyl pa-
00Ty KaTamu3aropa.

3akmouenue. Hacrosmuii cricocO O4UCTKH COBMECTHO C IIUKIOHOM
MO3BOJISIET OYUCTUTD 3arpsI3HEHHBIM BO3YX MUKPOOUOIOTHYECKHUX MPOU3-
BOJICTB Oosiee yeM Ha 90 %.

B nacrosiiiee Bpemsi poBOAsATCS pabOTHI ¢ APYTUMH KaTajlu3aTopa-
MU, nojrydeHHbIMH MeTojioM CBC (camopacnpocTpaHsIOMEerocss BhICOKO-
TEeMIEPaTypPHOTO CUHTE3a).

JIurteparypa

1. Bauer R., G. Waldner, H. Fallman, S. Hager, M. Klare, T. Krutzler, S. Malato, and
P. Maletzky, 1999. The photo-fenton reaction and the TiO2/UV process for waste
water treatment-novel developments Catal. Today 53(1): 131-144.

VK 628.1:614.84
HPOTUBOITIO’KAPHOE BOJOCHABKEHHUE

K. /1. Anmazos, npenooasamens kageopuvl « Cneyuanvhbvle npeomemol NOHCAPHOU
besonacnocmuy, Axademus MYC Pecnybauxu Azepbaiiodncan, 2. baky

[IpoTrBOMOXKapHOE BOJOCHAOKEHHE — 3TO CHUCTEMA BOJOINPOBOJA,
KOTOpasi 00ecreurBaeT Mojadyy BOABI JJI NUTHEBBIX, XO3AWCTBEHHBIX U
IIPOU3BOACTBEHHBIX HYX]I, a TAKXKE IOCTATOYHOE KOJIMYECTBO BOJIBI, HEOO-
XOJIUMOE JUIsl TYLIEHHUS MOXKapa.
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[IpoTuBoOMOXKapHOE BOJOCHAOKEHUE — 3TO COBOKYITHOCTh MEPOMPHSI-
TN MO 00ECIIEUEHUIO BOJION PA3IUUYHBIX MOTPEeOUTENIeH NIl TYIIECHUS T0-
xapa. [Ipobiema mpoTUBOMOKAPHOTO BOJAOCHAOXKEHUS OJHA U3 OCHOBHBIX
B obnactu moxapHoro nena. CoBpeMEHHbIE CHUCTEMBI BOJOCHAOKEHUS
MIPEACTABIISIOT COOOM CIIOKHBIE MHKEHEPHBIE COOPYKEHUSI U YCTPOUCTBA,
obOecrnieunBaroIe HAICKHYIO MoJjauy BObI noTpedutensiMm. C pa3BUTHEM
BOJIOCHA0KEHMUSI HACEJEHHBIX MECT W IIPOMBIIUICHHBIX MPEANpUITHI
yIIydlliaeTcsl uX NpOTUBOTIOXKApHAs 3allUTa, TaK KaK IPU MPOCKTUPOBAHUH,
CTPOUTENBCTBE, PEKOHCTPYKIIMHA BOJOIMPOBOJOB YUHUTHIBAETCS oOecrede-
HUE HE TOJBKO XO3SIMCTBEHHBIX, MPOU3BOACTBEHHBIX, HO U MPOTUBOIIO-
XKapHBIX HYXI AsepOaimxanckoi PecrmyOnuku. OCHOBHBIE TPOTHUBOIIO-
»KapHble TpeOoBaHUs ['ocy1apCcTBEHHOM CTy>KOBI TIOKapHOM O€30IMacCHOCTH
MUC PecniyOiauku AzepOaiipkaH mpeaycMaTpUBalOT HEOOXOAUMOCTh I10-
CTYIUICHUSI HOPMAaTHUBHBIX 00bEMOB BO/IbI 110/ OMPEICIICHHBIM HAIlOPOM B
TEUEHHE PACUETHOTO BPEMEHU TYIICHUS MMOKapOB.

Buabl BogonpoBoaoB. PaccmoTpum kitaccudukaiuo BOAOIPOBOIA
o AaBiieHUIO. [0 Ha3HAYEHUIO BOAOMPOBOABI PA3IACIAKOTCS HA XO3SIMCT-
BEHHO-NIUTHEBBIC, MPOU3BOJCTBEHHBIE U MTPOTUBOIOXKApHBIE. B 3aBHCUMO-
CTH OT Haropa pa3jIn4aroT MPOTUBOIIOXKAPHBIE BOJOMPOBOABI BHICOKOTO H
HU3KOr0 AaBJ€HUs. B mpOTUBOMOXKApPHOM BOJOMPOBOJIE BHICOKOIO JIaBJe-
HUS B TEUCHHE 5 MUH IMOCJI€ COOOIIEHUS O TIO’Kape CO3Aar0T HAmop, HE00X0-
JUMBIN TSl TYIISHHUsI TI0’Kapa B CaMOM BBICOKOM 3/IaHWW 0€3 MpUMEHEHUs
MOKAPHBIX MaIuH. JIJist 3TOro B 3/JaHUSX HACOCHBIX CTaHIUN WK B IPYTUX
OTJICIIHHBIX TIOMEIIIEHUAX YCTAHABJIMBAIOT CTAIIMOHAPHBIC MOXKAPHBIE HACO-
cbl. B BOZOMpPOBOaX HU3KOTO JABJICHHS BO BpEMs MOXapa Uil CO3AaHUS
TpeOyeMOro Haropa MCIOoJIb3yIOT MOKAPHBIE HACOCHI, KOTOPBIE MOAKIIOYAIOT
K MTO>KapHBIM THIPAHTAM C ITOMOIIBIO BCAChIBAIOIIUX PYKABOB.

B BogonpoBoaax BEICOKOTO AaBIECHHS BOJa K MECTY IOXKapa MoAaeT-
Csl TI0 PYKaBHBIM JIMHUSIM HEMOCPEACTBEHHO OT THMJPAHTOB MOJ HAOPOM
OT CTallMOHAPHBIX MOKAPHBIX HACOCOB, YCTAHOBJIEHHBIX B HACOCHOM CTaH-
nuu. Bee coopyxkeHusi BOJONMPOBOAA MPOEKTUPYIOT Tak, YTOOBI BO BpeMsi
HKCIUTYaTallii OHU MPOIYCKAJIN PAaCYETHBIN Pacxo]i BOJbBI JIJIsl MOKAPHBIX
HYXJ TPU MAaKCUMaJIbHOM PacXoji€ BOJbI Ha XO3SIIICTBEHHO-NMUTHEBBIC U
MPOU3BOJICTBEHHBIE HYXbl. KpoMe TOro, B pe3epByapax YMCTOM BOABI U
BOJIOHAMOPHBIX OAIIHIX MPeTyCMaTPUBAIOT HETPUKOCHOBEHHBIN 3arac BO-
JIbI 11 TYHIEHUS TI0KapOB, @ B HACOCHBIX CTaHIUAX BTOPOIO MOJbeMa yC-
TaHABJIMBAIOT MOKAPHBIC HACOCHI.

HacocHo-pykaBHbIE CHUCTEMBI, KOTOPbIE€ COOUPAIOT TPU TYIICHUU
MOKapOB, TAKXKE SBIISIOTCS 3JIEMEHTAPHBIMU MPOTUBOMOKAPHBIMU BOJIO-
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IIPOBOJIAaMH BBICOKOTO JIABJICHUS, COCTOSIINMH W3 WCTOYHHKA BOJOCHAO-
KEHUs, BOJOIMpPHUEMHUKA (BCACHIBAIOIICH CETKH), BCACHIBAIONICH JIMHUH,
00BEeIMHEHHON HACOCHOHW CTAHIIMH MEPBOTO W BTOPOTO TOIbeMa (IOXKap-
HOT'O HAacoca), BOJONPOBOAOB (MaruCTPaJIbHBIX PYKaBHBIX JIMHHI), BOJIO-
MPOBOAHON ceTh (pabounx pyKaBHBIX JNUHUN). BomoHamopHbie OamnrHu
MpeHa3HAYEHBI JIJIsl pETyJIMPOBAHUS HAIOpa M pacxoja B BOJIOMPOBOIHOM
cetu. VX ycTaHaBIMBalOT B Hayaje, CEpeAMHE U B KOHIIE BOJOMPOBOJTHOM
cetu. BojoHanopHas OalHs COCTOUT M3 OIOpPHI (CTBOJIA), Oaka M IaTpa-
YCTPOWCTBA, MPEAOXPAHSIONIETO 0aK OT OXJIAXKICHHS W 3aMEP3aHUs B HEM
BOBI. BrICOTY OamrHm onpeAessitoT THAPABIMIESCKUM PAacueTOM C YIETOM
penseda mectHOCTH. OOBIUHO BBIcOTaA OamtHu 1540 M.

BmectumocTh 0aka 3aBUCHUT OT pa3Mepa BOJOIPOBOJIA, €T0 Ha3Haye-
HUS ¥ MOXKET K0JIeOaThCsl B MIMPOKUX TpeJieyax: OT HECKOJBbKUX KyOOMeT-
POB Ha MaJIOMOIIHBIX BOJOMPOBOJIAX JI0 JIECSITKOB ThICSY KyOOMETPOB Ha
KPYIHBIX TOPOJICKUX W IPOMBINIUICHHBIX BOJOIPOBOAaX. Pasmep perymnu-
PYIOIEH eMKOCTH OIPEACIISIIOT B 3aBUCUMOCTH OT IpadMKOB BOJIOTIOTPEO-
JeHusT U pabOThl HACOCHBIX CTaHIMU. KpoMe Toro, BKITIOUAIOT HEMPHUKOC-
HOBEHHBIN MMOXapHBIA 3amac I TYIIEHUS OJHOTO HApY>XHOTO M OJHOTO
BHYTpPEHHETO MmoxapoB B TeueHue 10 muH. bak 00opyayrOT HarHeTaTeNb-
HOM, pa300pHOM, TIEpEIUBHOM M TpsA3eBOM TpyOamu. YacTo HarHeTaTesb-
HYIO U pa300pHYIO TPYObl 0ObETUHSIOT.

Pa3HOBUAHOCTBIO BOJOHANIOPHBIX OallleH SIBJISIIOTCS BOJOHAIMIOPHBIC
pe3epByaphl, KOTOpPhIE MPeIHA3HAYCHBI HE TOJBKO JIJIS peryJIUpOBaHUS Ha-
1opa U pacxojia B BOJOTPOBOTHON CETH, HO U JUIsl XpaHSHUS MPOTUBOIIO-
YKApHOTO 3araca BOJIbI JIs TYIICHUS TOKapoB B TeueHue 3 4. PesepByapsl
pacroJiaratoT Ha BO3BBITIICHHBIX MECTaX.

BononanopHssie pe3epByaphl U OalllHy BKIIOYAIOT B BOJAOMPOBOIHYIO
CETh TOCIIEIOBATENIRLHO U MapaluienbHo. [Ipu mocnenoBaTeTbHOM BKITIOYE-
HUU Ye€pe3 HUX MPOXOJUT BCS BOJIa OT HACOCHBIX CTaHIMNA. B 3TOM ciydae
HarHeTaTelbHYI0 U pa300pHYyI0 TPYObl HE OOBEAUHSAIOT, U OHU PabOTaIOT
paznenbHo. [Ipn MUHUMATEHOM BOJOIIOTPEOICHUH W3JIUIIKH BOJIBI HaKall-
JUBAIOT B pe3epByape Wik B Oake, a MpH MaKCHMaJIbHOM AITOT 3amac Ha-
MIPaBJISIOT B BOJOIIPOBOIHYIO CETh.

[Ipu mapamienbHOM BKIIOUYEHHH B BOJOIPOBOJHYIO CETh B pe3ep-
Byapbsl U Oak IMOCTYyMaeT M3JMIIEK BOJBI (IPU MHUHUMAJIHLHOM BOJIOIO-
TpeOJICHNHN), a TPU MAKCUMaJIbLHOM BOJOMOTPEOJEHUM €r0 HAIpaBIISIIOT B
ceTb. B maHHOM cilydae HarHeTaTelIbHBIH W Pa3BOMSIINN TPYOOIPOBOIBI
MOT'YT ObITh 00bEIMHEHHBIMU. J[J1s1 KOHTPOJISI YPOBHSI BOJIBI B Oakax U pe-
3epByapax MpeaycMaTpUBAIOT H3MEPUTEIbHBIC YCTPOMCTBRA.
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ITo nHopmatuBHbIM gokyMeHTam ['CIIb MUC A3zepOaiiikana no Bu-
1y 00CITy>KHBAa€MOT0 00BEKTa CUCTEMbI BOJOCHAOKEHUS TOAPa3ACIAIOTCS
Ha TOPOJICKUE, MOCEIKOBBIE, a TAKXKE MPOMBIILUICHHBIE, CEIbCKOXO3SIICT-
BEHHBIE, JKEJIE3HOAOPOKHBIE U .

ITo Buay MCHONMB3yEeMbIX MPUPOJIHBIX UCTOYHUKOB Pa3IMyaroT BOJO-
MIPOBO/IBI, 3a0MpArOIE BOIY U3 MTOBEPXHOCTHBIX UCTOYHUKOB (PEK, BOJIO-
XPaHWIUI, 03€p, MOpPE) W MOJ3EMHBIX (apTE3MAHCKUX, POJHUKOBBIX).
NmMeroTcest Takyke BOJIOMIPOBOABI cMelIaHHOro nutanus. [1lo cnocody moja-
YU BOJIbI BOJOMPOBO/IbI OBIBAIOT HAMOPHBIE C MEXAHUUYECKOM TMOjayeill BO-
JIbl HACOCAMU U CaMOTEYHbIE (FPaBUTAI[MOHHBIE), KOTOPHIE YCTPAaUBaIOT B
TOPHBIX pailoHaX MpH PacHoJIOKEHUU BOJOMCTOYHHKA Ha BBICOTE, OOecIe-
YUBAIOIICH €CTECTBEHHYIO MMOJa4y BOJIbI TOTPEOUTENSIM.

ITo Ha3HaYeHUIO CUCTEMBI BOJIOCHAOKEHHUS ST Ha XO35HCTBEHHO-
MUTHEBBIC, YAOBJICTBOPSIONIME HYXIbl HACEJIEHHUS; MPOU3BOACTBEHHBIE,
CHa0Xarole BOJAOW TEXHOJIOTHUUECKHE MPOIECChl MPOU3BOJICTBA; MPOTH-
BOIIOXapHbIE U 00beuHEeHHBIE. [locieqHue ycTpanBaroT, Kak MpaBuio, B
HACEJICHHBIX MyHKTax. M3 3TuX ke BOJONPOBOJOB BOJAA MOJACTCS U Ha
MPOMBIIUICHHBIE MNPEANPUITUS, €CIU OHU MOTPEONISIOT HE3HAUUTEIIHbHOE
KOJIMYECTBO BOJIBI MJIM IO YCIIOBUSIM T€XHOJOTHYECKOIO MpoIecca Mpou3-
BOJICTBa TpeOyeTcs BOJIa MUTHEBOTO KAYECTBA.

[Ipu GonbIux pacxojax BOALI MPEANPHUATHS MOTYT UMETh CaMo-
CTOSITEJIbHBIE CHUCTEMBbI BOJIOCHAOXKEHUS, 00ECIEUMBAIONINE HUX XO3SUCT-
BEHHO-TIUTHEBBIC, MPOU3BOJACTBEHHBIE M TMPOTUBOMOXKAPHBIE HYXKIIbI.
B 3ToM ciydae oOBIYHO COOPYKAIOT XO3SAUCTBEHHO-IIPOTHBONOKAPHBIA 1
MIPOU3BOJICTBEHHBIN BOAONPOBOAbL. COBMEIIEHUE MOKAPHOTO BOJOIPOBO-
Jla C XO3SIUCTBEHHBIM, a HE C MPOU3BOJCTBEHHBIM OOBSCHSETCS TEM, UTO
IPOU3BOJCTBEHHAS] BOJOIIPOBOIHASI CETh OOBIYHO OBIBA€T MEHEE Pa3BETB-
JICHHOM W HE OXBaThIBA€T BCEeX 00BbeMOB mpemanpustusi. Kpome Toro, mis
HEKOTOPBIX TEXHOJOTMYECKUX MPOIECCOB MPOU3BOACTBA BOJA JIOJKHA T0-
JaBaThCs MOJI CTPOrO OMPEACTICHHBIM HAMOpPOM, KOTOPBIA MpPHU TYIICHUU
noxkapa OyJeT U3MEHATHCSA. A I3TO MOXKET MPUBECTU JTUOO K YBEIUYECHUIO
pacxoja BOJIbI, YTO IKOHOMHUUYECKH HENEIECO000pa3Ho, TMO0 K aBapuu Mpo-
M3BOJICTBEHHBIX anmnapatoB. CaMOCTOATEIbHBIN MPOTUBONOXKAPHBINA BOJO-
MIPOBOJ] YCTPAMBAIOT OOBIYHO Ha HAMOOJIEEe MOKAPOOMACHBIX OOBEKTaX —
IPEANPUATHIX HEPTEXUMHUYECKOW U HedTernepepadaThIBAOMIECH MPOMBIIII-
JIEHHOCTH, CKJIaJilax HeTH U HePTEIPOIYKTOB, JIECOOUPKAX, XPAHUITUIIAX
CKVKEHHBIX Ta30B U 1.

CucrteMbl BOJAOCHAOXXEHUS MOTYT OOCIY>KUBaTh KaK OJIUH OOBEKT,
HalpyuMep TOpoJi WIH MPOMBIIIJIEHHOE MPEANPUATHE, TaK U HECKOJIbKO
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00BEKTOB. B mociegHeM ciaydae 3TU CHUCTEMbl HA3bIBAIOT TPYIIIOBBIMH.
Ecnu cucrtema BoJOCHAOXEHHUST OOCTYKHMBAET OJHO 3/JaHHE WIIM HEOOJIb-
Iy TPYNIy KOMIAKTHO PACHOJIOKEHHBIX 3JaHUN U3 OJIM3/IeKAIIEro uc-
TOYHHKA, TO €€ HA3bIBAIOT MECTHOM CUCTEMOM. [[JIs mMMTaHUS BOAOM MO
TpeOyeMbIM HAMOpPOM pA3JIMYHBIX YYaCTKOB TEPPUTOPUU HACEICHHOTO
MyHKTa, UMEIOIIEeH 3HAYUTEIbHYIO Pa3HUIlY B OTMETKAX, YCTPAUBAIOT 30H-
HOe BojiocHaOxkeHue. Cucrema BOJIOCHAOXKEHMS, OOCTy)XMBaroIas He-
CKOJIKO KPYITHBIX BOJONOTPEOUTEIICH, paCTIOIOKEHHBIX HA ONPEIeICHHOM
TEPPUTOPUH, HA3BIBAETCS PAOHHOM.

Ha tepputopuu OOJBIIMHCTBA HACEIEHHBIX MYHKTOB A3epOaiimkaH-
ckoit PecniyOnuku (TOpoJIOB, MOCENTKOB) CYIIECTBYIOT Pa3udyHbIE KaTero-
pUH BOJIONIOTPEOUTENIEH, IPEBABISAIONMNX, pa3HOOOpa3Hbie TPeOOBaHUS K
Ka4eCTBY U KOJUYECTBY MOTPeOIIsieMOl BO/Ibl. B COBpEMEHHBIX TOPOJICKUX
BOJIOIIPOBO/IaX PACXO/l BOJIBI HA TEXHOJIOTUUECKHE HY K]l IIPOMBIIIIIEHHO-
CTH cocCTaBisieT B cpeaHeM okoso 40 % Bcero oobema, 1moj1aBaeMoro B BO-
JTOTPOBOIHYIO ceTh. [IpuueM okoisio 84 % Boabl OepeTcsi U3 MOBEPXHOCT-
HBIX UCTOUYHHUKOB U 16 % — U3 1MO13€MHEBIX.

CucteMy BOAOCHA0XEHUS WU MPOCKTUPOBAHUSI OOBIYHO Pa3ICIISIIOT
Ha JIB€ YAaCTH: HAPYXKHYIO M BHYTPEHHIOK. K Hapy>KHOMY BOJIOIPOBOIY
OTHOCAT BCE COOPYKEHHS JJIA 3a00pa, OYMCTKH W PaCIpeesICHUs] BOMIbBI
BOJIOITPOBOTHOM CETHIO 70 BBOJOB B 3/1aHUS. BHYTpeHHHE BOJOMPOBO/IBI
MIPECTABIISIIOT COO0N COBOKYMHOCTh YCTPOMCTB, 0OECIICUUBAIOIINX MOJTY-
YeHHUE BOJIbl U3 HAPY>KHOM CETH U MoJ1auy €€ K BOJ0pa300pHBIM ITpudopam,
PacIOJI0KEHHBIM B 37JaHUU.

[Tomaua BoabI [ 1I€JI€H MOXKAPOTYIICHUSI B TOPOJaX 00eCrieunBaeT-
Csl IOXKapHBIMU aBTOMOOWJISIMA OT THUJIPAHTOB, YCTAHOBJICHHBIX Ha BOJO-
IPOBOJIHOM ceTH. B HeOOoNbIIMX ropoaax A MoJadd BOJBI HA TYIICHHE
M0KapoB BKJIIOYAIOT AONOJHUTENbHBIE Hacockl B HC-U, a B KpynHBIX ro-
pojJax TOXKapHBIM PACXOJl COCTABJSCT HE3HAYMTEIBHYIO YacTh BOJOIIO-
TpeOJICHUS, TOATOMY MPAKTUUYECKU HE OKa3bIBAIOT BIIMSHUS HA PEKUM pa-
0O0TBI BOAOIIPOBO/IA.

B cooTBeTcTBUU C COBpEMEHHBIMU HOpMaMu, moctaBiieHHbIMU MUC
AzepOali/pkaHa B HACEJIEHHBIX MyHKTaX ¢ YMCJIOM kuteneit 1o 500 yern., Ko-
TOPBIE PACIONIAralOTCsl B OCHOBHOM B CEJIBCKOM MECTHOCTH, TOJKEH YCTpau-
BaThCsl OOBEMHEHHBIN BOAOMPOBO BHICOKOTO JABJICHHUS, 00ECTICUNBAIOIIIHIA
X03SIUCTBEHHO-TIUTHEBBIC, TIPOU3BOJICTBEHHBIE U TIOXKapHbIE HYXIbI. OTHAKO
HEPENIKH CIIydad, KOT/ia COOPYXKAaeTCsS TOJIBKO XO035SHWCTBEHHO-TTMTHEBOM BO-
JIOTIPOBO/JI, a Ha MOXAPHbBIC HYXKIbI BOAY MOJAIOT NEPEIBUKHBIMU HACOCaMU
U3 BOJIOEMOB U PE3EPBYAPOB, MOIMOJHIEMbIX OT BOJIOIIPOBO/IA.
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B Manpix HacenaeHHBIX MyHKTaxX PecnyOnmku A3zepOaiipkan sl Xo-
3IMICTBEHHO-TTPOTUBOIIOKAPHBIX HYKJ Yallle BCEr0 yCTPAMBAIOTCS CHUCTE-
MBI MECTHOTO BOJOCHAOKEHHUS C 3a00pOM BOJBI M3 MOJA3EMHBIX UCTOYHH-
KOB (IIAXTHBIX KOJOMAIEB WM CKBaXXWH). B KadecTBe BOJOMNOIBEMHBIX
YCTPOMCTB MPHUMEHSIOT IEHTPOOEKHBIE W MOPIIHEBBIE HACOCHI, CHCTEMBI
«OpaudT», BETPOCUIOBBIC YCTaHOBKU U Jp. Hambonee HamexXHBI U y100-
HBI B DKCIUTyaTalluM IIEHTPOOEKHbIE HacoChl. UTO KacaeTcs IpyTrux BOJIO-
MOJITbEMHBIX YCTPOMCTB, TO BCJEICTBUE MAJIOW MPOU3BOIAUTEIBHOCTH OHMU
MOTYT MCIIOJIb30BATHCS JIWIIb JJI MOMOJHEHUS MOKAPHBIX 3a11aCOB BOJbI B
BOJIOEMax, pe3epByapax, BOJIOHATIOPHBIX OAITHSX.
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OCOBEHHOCTHU HPUMEHEHUA METOJ1OB ITOUCKA
HOCTPAJABIIUX B 3AABIMJIEHHBIX IOMEILIEHUAX

B. E. Baouu, I'YO «Hncmumym nepeno02omosKku
u nosviwenus keanuguxayuuy MYC Pecnyoruku benapyco, noc. Ceemnas Powa

CnacaHue JroJiel Ha ToXape — IepBooUepeIHasl 3a/1a9a cracareeu-
nokapHeiX. CriacaHue 3a4acTyio COMPSHKEHO € PsAIoM (paKTOpOB, MPETsT-
CTBYIOIIUX OBICTPOMY OOHApY)KCHHIO, SBaKyalldd M OKa3aHUIO IepBOU
JOBpadeOHON TIOMOIIY TIOCTPAJaBIINM, a HMEHHO: CIIOKHAs TUTAHHPOBKA
MMOMEIICHUI; CUJILHOE 3aJbIMJICHHE.

Kak mpaBuiio, B3pocible JIOIU B Caydae IMoxapa MpeaIpUuHAMAIOT
MOTIBITKH CAMOCTOSATENIFHO TIOKHHYTh OMACHOE MECTO, MO3TOMY MX OOHa-
PYKEHHE HE COCTaBIIIeT ocoboro Tpyma. Hambomee BeposTHBIE MecTa UX
HaxXO0XJICHUS — ATO ITyTH 3BaKyaIruu, 1100 OKHa (IBEepH), UMEIOIIUICS BbI-
X0/ Ha OankoH (JIokuro). Takke HE HaJO 3a0bIBaTh, YTO €CJIM UYEIIOBEK
HaXOJWJICA B COCTOSIHHM CHA, JUOO B COCTOSIHUHU OIBbSIHEHHS Ha MOMEHT
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BO3HUKHOBEHHUS TI0kKapa, TO BEJIMKa BEPOATHOCTh, YTO UX OOHApYXaT 100
Ha KpOBaTH, JIMOO PsAJIOM C HEW Ha TOIy.

CrnoxHee cutyalusi OOCTOUT C MOUCKOM M OOHApyKEHUEM JIETEH.
B crydyae BOSHMKHOBEHHS MOXKapa UX YOEKHUIIEM MOXKET CTaTh MECTO MO/
JTUBaHOM, B IKady, MoJabIle OT MecTa noxapa. Bo Bpems moucka HeoO-
XOJIMMO OKJIMKATh MX T'OJIOCOM, Ha TOT ClIy4ai, €Ciii peOCHOK B CO3HAHUU
U MOXKET IOKUHYTh CBOE YOeXKHIlle, TUOO0 MOJaTh TOJI0COM CUTHAI O CBOEM
MeCTE HaXOXJICHMUS.

[Ipy BBIOTHEHWHM TOMCKA MOCTPAJABIIMX CIACATEIIO-TI0KAPHOMY
MOCTOSIHHO CJIETyE€T YE€TKO OPUEHTUPOBATHCS B 3JaHUM C OTPAHUYCHHOU
BUJINMOCTBIO (KOHTPOJIMPOBATh CBOE€ MECTOMOJIOKEHHE) MOCPEICTBOM I1O-
CTOSTHHOT'O KOHTaKTa CO CTEHOM. B 3aBUCHMOCTH OT TOTO, C MOMOIIBIO Ka-
KOW PYKH IPOUCXOAUT OPUCHTHUPOBAHNUE, PA3ICIISIOT ABA BU1a OPUEHTHUPO-
BaHUA — TO JIEBOM W mpaBod pyke. Kak mpaBuio, 3BE€HO, MpHUIIEIIIEE
MEePBBIM HA MECTO, HAUMHAET MOUCK 10 JIEBOU PYKE, BTOPHIM — IO MPABOIA.
[Ipu 5TOM maHHBIN METOJ MOCTaTOYHO P(HPEKTUBEH MPU MPOBEICHUU TIO-
MCKa MOCTPaJaBIIMX B MOMEIICHUSX HE3HAYUTEIbHON IUTOIIAIH.

Ecnu BenuumHa KOMHaThl HEM3BECTHA, TO CTApIIUM TPYyMIbI HA TO-
pore NMoMemieHus Ha pacCTOAHUU 5—10 M IOKEH ONpeAeUTh, MOXHO U
3/1eCh MPUMEHATH JAHHYI0 TEXHHKY moucka. Komanaup 3Be€Ha Ha mopore
MOMEIIEHUS TIEPEIacT CIacaTeNI0-II0KapPHOMY OJIMH KOHEIl CracaTebHON
BepeBkU. KomaHMp 3BeHA OTMEPSAET JIMHY BEPEBKHU, PABHYIO PaINYCy
MOUCKa, U JeNaeT Ha ATOM MecTe y3ei. Cracarelib-MoKapHbId 10 Paguycy
00XOJUT KOMHATY OT CTE€HBI J10 CTeHbI. lIpu 3TOM rosocom oOo03Hauas
KOHTAKT CO CTEHOM. 3aTeéM KOMaHJUp 3BEHa CHOBA OTMEpPSET BEPEBKY Ha
JOTIOJIHUTENBHYIO JUIMHY W 3aBsi3biBaeT y3ed. llpu sToM cmacarenb-
MOKAPHBIN JBUKETCS TI0 HOBOMY OOJBIIEMY PaguycCy K MPOTHBOMOJIOXK-
HOU cTeHe. [lanHas mporieaypa MOBTOpsieTCs, MOKa KOMHAaTa He 00cieno-
BaHa MOJHOCTHIO. [lociie OKOHYaHMS MOMCKA MOMEIICHUE MapKHUPYETCH.
Ctout TakXe OTMETHUTh, YTO JIAHHBIM METO/I 10CTaTOYHO 3P(HEKTUBEH MPU
00cCJIeTIOBaHUHN TTIOMEIIEHNH, HE 00CTAaBJIEHHBIX MEOEIIBIO.

Taxke 1ocTaTo4HO A(DPEKTUBHBIM METOAOM IOHUCKA B OOJIBIIMX IIO-
MEIIEHUSIX SIBISIETCSI METOJ| «JIEPEBO». ITOT METOJ MCHOIB3YyEeTCs it 00-
CJIeTIOBaHUS OOJIBIITUX TIOMEIEHUH, TUIOMaah KOTOphIX mpesbimmaet 400 M.
[lepBoe 3BEHO, KOTOPOE BXOAUT B IMOMEIICHUE, JAOJDKHO MPOTSHYTH 0
MPOTHUBOMOJIOKHON CTEHBI OCHOBHYIO CIlacaTelIbHYIO0 BEpeBKy. [Ipu sTom
MEPBOE 3BEHO JOJDKHO PACHO3HATh CTPYKTYpPY MOMENICHUS U JaTh OTYET
PIIT. Cnenyromue rpynmnsl MPOBOIAT MOUCK, IPUKPEIUIAS OTBOJHBIE BeE-
PEBKH K OCHOBHOM.
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CucreMHo IMPpUMCHAA MPCAJIOKCHHBIC METOABLI ITOMCKAa B ITOMCIICHHU-
aX paBJII/I‘-IHOﬁ IuIomaan, 3HA4YUTCIbHO IIOBBIIIACTCA CKOPOCTb IIOHMCKaA
IOoCTpaAaBIINX B YCIOBHAX OI‘pElHH‘-IGHHOfI BHUJIHUMOCTH. HpH 3TOM 3Ha4Uu-
TCIBbHO ITOBBIIIACTCA KOOPpAWHAIINA pa60T1>1 3BCHA U YMCHBIIACTCA BCPOAT-
HOCTBb «IIOTCPH» 3BCHA.

YK 614.84

MEXAHHUYECKASA MO/JEJIb IIVNTIOCKUX BEPTUKAJIBHBIX
KOJIEBAHUM TPAHCIIOPTHOI'O CPEJICTBA
JJISA HEPEBO3KH B3PBIBOOIIACHBIX TIPEJMETOB

B. M. bawumoeou, Hayuonanonwiti ynugepcumem
2padcOancKoll 3auumeol Yxpaurul, 2. Xapokos

J{71s1 TpaHCTIOPTUPOBKH OMACHBIX, B YaCTHOCTH, B3PHIBOOTIACHBIX TPY-
30B OT MECTa HaxOXXJACHHUS /O IMYHKTa YTHJIHU3allUM pa3paboTaHa KOHCT-
PYKIHS CIEIUAIBLHOIO TPAHCHOPTHOTO cpeacTBa (Tenexku) [1], peccop-
HOE TOJIBEIIIMBAHUE KOTOPOT'O0 UMEET XapaKTEPUCTUKH, yAOBICTBOPSIOIINE
YCIOBUAM 0€30MacHON TPAaHCIOPTHUPOBKHU, a OTCYTCTBUE JBUTATENS U
TPAHCMHUCCUU OOYCJIOBIMBAET NPOCTYI0 W HAJAECKHYI KOHCTPYKIIUIO.
['maBHOM O0COOEHHOCTHIO KOHCTPYKITUU TEJICKKHU SIBJISIETCS MPUMEHEHHE, B
OTJIMYUE OT TPAJAUIIMOHHOTO JIJIi aBTOMOOMJIECTPOCHUSI OJJHOCTYIEHYATOIO
PECCOPHOTO TMOJIBEIIMBAHMS, JOTIOJHUTEIBHON BTOPOW CTEIEHHU C KOPPEK-
TOPOM KeCTKOCTH [2], [3], iMHaAMUYecKue XapaKTEPUCTUKH KOTOPOH obec-
MIEYNBAIOT YCI0BUS 0€30MacCHON TPAHCTIOPTUPOBKH.

Onpenenenne HEOOXOIUMBIX TMAPAMETPOB MPEIIOKEHHOTO PECCOP-
HOTO TIOABEIINBAHUS, OT KOTOPHIX CYIIECTBEHHO 3aBUCAT €ro JWHAMUYe-
CKHE CBOMCTBA, JJOJDKHO OBITh 00ECTIEUeHO pacueTaMy Ha MaTeMaTUYECKOM
MOJIEIN TJIOCKMX BEPTUKAIBHBIX KOJEOaHWM MpeIo)KeHHOM KOHCTPYK-
WU, YEMY JOJDKHO MPEJIIIECTBOBATh MOCTPOSHUE MEXAHUYECKON MOJIEIH.

Nwmest B BUTy, UTO BEPTUKAIbHBIE KOJIEOAHUS B TIPOJIOJILHOM MIIOCKOCTH
MMEIOT OCHOBHOE BJIMSIHUE HA JTMHAMUYECKHUE CBOMCTBA TPAHCIIOPTHOM CHC-
TEMBI, 11eJIECO00Pa3HO MTPOBECTU UX pacyeT Ha ABYXOCHOM Mozenu (puc. 1).
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M, — macca rpy30Boii mi1aT(opmbl;
C;’*"— H)KBHBAJICHTHASs JKECTKOCTh
YIPYIOro 3J1eMeHTa BTOPOii CTYIIeHH;
M; — Macca onOpHOH IJIAT(OPMBI;

(1 — KeCTKOCTh TOPCUOHOB NePBOil
CTYNEHH MOIBEIIMBAHUSA;

R; — BsI3KO€ TPEeHUE B NEPBOM
CTYIEHH MOABEIIMBAHUSA;

M, — macca Kosiec TeJIeKKH;

Cy — IKBHBAJICHTHAA KE€CTKOCTh LINH;
R, — Bsi3KO€ TPeHME B IIMHAX;

N — npouib 10poru

Puc. 1. IInockas BepTUKaIbHasi MEXaHUYECKasi MOJICIIb TEIEKKH

Jns mocTpoeHus COOTBETCTBYIOLIEH MATEMATHYECKOM MOJIENH Te-
JIE)KKA pacCMAaTPUBAETCS KaK CUCTEMa YETBIPEX YIIPYIrO CBS3AaHHBIX TBEP-
IbIX TEIL:

— Ipy30Bas miatrgopMa BMECTE C TPY30M M MPUBEACHHOM K HEW ya-
CTBIO MacChl BTOPOM CTENIEHH PECCOPHOIO MOJBEIINBAHMUS, MACCY KOTOPBIX
0003HaUYUM M>;

— onopHas mIaTopMa BMECTe ¢ IPUBEJCHHBIMU K HEW 4acTsIMU Mac-
Cbl BTOPOM U MEPBOM CTENEHH PECCOPHOTO IMOJABEIIMBAHUS, MACCY KOTO-
pBIX 0003HaUMM Mj;

— KoJieca TeJIe)KKH, IBOMHYIO MacCy KOTOPBIX 0003HauuM My, ut M.

CxemMa mMoau@UIIMPOBAHHOTO YIPYTOro 3JEMEHTa BTOPON CTENEHH
MTHEBMATUYECKOTO MOJIBEIMIMBAHUS C KOPPEKTOPOM KECTKOCTH B IOIEpEY-

HOM IIJIOCKOCTH NPUBEJEHA HA PHUC. 2.
1 — rpy3oBasi nargopma;
2 — pe3MHOKOpAHAaA 0AHOTO(ppoOBasi

I r’/J |—| Z 000J109Ka;

Gy C; z 3 — 1poccennHas maiioa;
3 4 — IONMOJHHTEILHBIH pe3epByap;
4 12, 5 — omopnasi niiargopma;
L L 6] 5 6 — NPYKHUHBI KOPPEKTOPA KECTKOCTH

Z

Puc. 1. Cxema Moau(uLIEPOBAaHHOTO YIPYTOro 3JIeMEHTa
BTOPO# CTYTIEHH MOJIBEIINBAHUS C KOPPEKTOPOM KECTKOCTH

[Ipu cocTaBiieHUH MaTeMaTHYECKOW MOJIEIH MCTOIb3yeM a0COIOT-
HYIO U JIOKJIbHBIE CUCTEMbI KOOpAUHAT (pucC. 3).
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¢
g 3

)

Puc. 3. AGcoroTHas | JIOKAJIbHBIE CUCTEMBI KOOpAuHaT

Jluteparypa

1. lo nutanHs BUOOPY KOHCTPYKIIII APYroi CTyNeHI PECOPHOTO MiJBIITYBaHHS Heca-
MOXIZTHOTO Bi3Ka IS TpaHCHOpPTyBaHHA HeOesmeuHux BauTaxiB / O. M. Jlapin
[Ta 1H11.] // Hayk. BICHUK YKpaiHCBKOI'O HAyKOBO-JOCIITHOTO IHCTUTYTY MOKEXKHOI
oesnexu / HaykoBuii xxypHan. — 2012, — Ne 1 (25). — C. 165-167.

2. BuOpo3aimuTHble CUCTEMbI ¢ KBa3UHYJIEBOM skecTkocThio / [1. M. Analy»keB [u np.]. —
JI. : Mammnoctpoenue, 1986. — 96 c.

3. 3aiiues, A. A. IlepcnexktuBHbiit amoptuzatop s ATC / A. A. 3aitnes, C. 1O. Pa-
muH, E. B. CnuBunckuii // ABToMOOWMI. TTpoM-cTh. MammHocTpoeHue. — 2007. —
Ne 9. - C. 26-28.

YK 621.43.068.4+614.84+389.14+658.16

ACHEKTBI TOKAPHOM U B3PLIBHOU BE3OHACHOCTH
IMPOLHECCA PE'EHEPAIIUU ®TY AU3EJIEN

C. A. Bambons, 0-p mexu. nayk, npogheccop,
3asedyrouuil kageopotl npuxiaonou mexanuxu, A. H. Konopamenko, kano. mexH.
HayK, 0oyeHm Kageopvl npuxkiaonol mexanuku, HayuonanvHulii ynusepcumem
2pandcoOancKoll 3auumsol Yxpaurul, 2. Xapokos

IIpakTuueckoe odocHoBanme. B moapaznenenusax ['ocymapcTBen-
HOM cITy»0bl 10 4pe3BblualiHbIM cuTyanusm Ykpaunbl ('CUCY) Ha Ooe-
BOM JI)KYPCTBE HaXOJAUTCS 3HAUUTEIIBHOE KOJUYECTBO aBTOTPAHCIIOPTHBIX
cpeactB u cnennaibHON TeXHUKU (ATC u CT), ocHaIIEHHBIX TU3ETbHBIMU
neuratensiMu BHyTpeHnHnero cropanus ([IBC). B orpaborasmmx razax (OI)
takux JIBC copepkarcs 3aKOHOJATEILHO HOPMHUPYEMbIE MOJUTFOTAHTHI,
BTOPOE MECTO IO MPUBEACHHON TOKCUYHOCTU CPEIM KOTOPBIX MpPHUHAIIE-
*UT TBepAbIM yactunaM (TH). CHUKeHHUs: ©X MacCOBOTO BbIOpOCA € MOTO-
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koM OI' 0OBIYHO NOCTUTAIOT MPUMEHEHHEM (UIBTPOB TBEPJBIX YACTHI]
(OTY). Camu xe OTY TpeOYIOT NMEPUOIUUECKON OYUCTKU OT HAKOILICH-
HbIX TY — IIpo1eccoB peresepanmm.

MeToaom ucc/ie10BaHMS SBIIICTCS JINTEPATYPHO-TIATCHTHBINA aHAJIN3.

Pe3yabTarhl Mcc/IeOBaHUA. ACIEKTHl TMOXAPHOW U B3PBIBHOU
6e3omnacHocTH Mporiecca pereHeparuu OTU nuzeneii 3akiroyaroTcs B ciie-
ayromieM [1]:

1. ®TY Bo3moxHO uppanroHansHo npuMeHsaTs st ATC u CT, Ha-
xopsamuxcs B akcmuryarauuu ['CHCY u He OCHAILIEHHBIX CPEICTBAMU CHHU-
eHHsI TOKCMYHOCTH X OI'c MOMEHTA BBIITyCKa.

2. OcobeHHO 11e51eco00pa3HbIM  MPEJCTABISACTCS HCIOIb30BAHHE
OTY mro60it korctpykuuu ais ounctku OIATC u CT, paborarommx B
YCJIOBHSIX OTPAHUYEHHOI'O BO3JyXOOOMEHAa M MECTaX CKOIUICHUS JIIOJei
WU JKUBOTHBIX. DTO CTPOMUTENBHBIE, CKIAJCKHUE, IAXTHHIE MAIWHbI, Ma-
HEBPOBBIEC TEMBOBO3bI, TOPOJACKON TPAHCIIOPT, Cy/la B aKBaTOPHUSIX MOPTOB,
ATC Ha npuUpoOJOOXpPAaHHBIX U PEKPEANMOHHBIX TEPPUTOPUSIX, BOCHHAS
TEXHUKA U TEXHUKA CIEIMATbHOIO HA3HAYCHHUS.

3. Paznoo6Opa3zue crnocob6oB u MeTo10B pereHepanuu OTY, o0ycnos-
JIEHHOE pa3HOOOpa3ueM X KOHCTPYKIIMU MOJENeN dKCIUTyaTalluy, Ipeo-
npenensier Bo3MoKHOCTh ux npumeHeHus: misi ATC u CT, k KOTOphIM
NPEABSBISAIOT 0COObIe TpeOOBaHUA K IMOXKApOo- U B3PHIBOOE30MACHOCTH.
910 ATC u CT, 3ansarpie Ha paboTax B MOMEIIEHUSIX, 3aIIOJTHEHHBIX Tpe-
MYYUMH cMecsIMU. [IpumepaMu Takux cMeceu ABIISIOTCS:

— CMECh BO3JlyXa C IapaMu roproue-cMa3zouHbix Matepuaion (I'CM);

— CMECh BO3]/lyXa C TOPIOYUMU razamu;

— a’p030JIb U3 BO3/IyXa U MUK TOPIOYUX BEIIECTB (caxapa, yIiisiu ap.).

To ectb 310 ATC u CT, paboTaroiiye B 1axrax, Ha adpoJpomMax, aB-
TO3aMpPaBOYHBIX CTaHUUIX, XpaHwmnmax ['CM, ckimamgax celilydyed mpo-
TYKIIHH.

4. CnocoOHoctsh ®PTY HEKOTOpPBIX KOHCTPYKLUH, HaIpumep,
OTYUIIMaiil, Kk UCKPOTAIICHUIO CIIOCOOCTBYET BO3MOKHOCTH €ro MpUMe-
HEHHUS JIJI1 CEJIbCKOXO3AMCTBEHHOW TEXHHKU B YCIOBHUSIX cOOpa, MepBUY-
HOU TepepabdOTKU U XPAHECHUS ypOXKas.

5. OO0t ¥ UEeHTPATM30BaHHBIN CITOCOO XpaHEHUSI U TEXHUYECKOTO
oOcnyxuBanus BoimenpuBeneHHbIX BUIoB ATC u CT crocoOcTByeT BO3-
MOKHOCTH NpuMeHeHUusd PTY HEKOTOpPBIX KOHCTPYKUHM, Takux kak OTY
NUIIMaii, ¢ mpucymuMu UM CIIOCO0AMU U CPEACTBAMU OCYIIECTBIICHUS
npoleccos perenepauuu I u 1l pona.
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3akiwdenue. TakuM oO0pa3om, MyTeM aHaIW3a HAyYHO-TEXHHU-
YECKOW JIMTEpATyphl ObUIM BBISIBICHBI M OMMCAHBI ACMEKThl MOXXapHOU U
B3pBIBHOM O€30macHOCTH dKcIuTyaTanuu OTY quzenei.

JIurteparypa

1. CyuacHi ciocoOu MiJIBUIIEHHSI €KOJOTIYHOI OE3MeKH eKCIuTyaTallii eHepreTHIHUX
yctanoBok: MoHorpadis / C. O. Bam6ons [Ta iHmL]. — X. : Ctune-U3zpar (OOII
bpogin O. B.), 2015. - 212 c.

YK 621.671.22:678.01:537.222.2

CHUKEHUE I'MAPABJIMYECKUX ITIOTEPDH
IIPU PABOTE NO’KAPHBIX HEHTPOBEKHBIX HACOCOB

HU. M. Bepmauux, A. 3. Ckopoxoo, B. H. /Kykanoe,
I'VO «l omenvckuil unsiceneprwiti uncmumymy MYC Pecnyonuxu benapyco

IIpakTyeckoe 000cHOBaHUe. BOJIBIIMHCTBO aBTOLIMCTEPH OCHAILIE-
HBI TICHTPOOSKHBIMH HACOCAMH, OCHOBHBIMH JKCILTyaTaIlMOHHBIMHU XapaKTe-
PUCTUKAMH KOTOPBIX sIBIsitoTCs: Hamop (H), momada (Q), momHocTh (P),
KITJI () u ko3¢ duiieHT 6pICTPOXOTHOCTH (7), XapaKTEPUCTHUKH, OT Tapa-
METPOB KOTOPBIX 3aBUCHUT yclienrHas OoprOa ¢ mokapamu. [loBepxHOoCTH
MPOTOYHBIX YACTEH MOKAPHBIX HACOCOB HEJIOCTATOYHO TJIAJKUE U3-3a JIUThS
ero geraneil B 3emiisinbie (opMbl. [1o 3ToM mpuumHe 3KCIUTyaTallMOHHbIE Xa-
PaKTEPUCTUKH J1a’K€ Y HOBOT'O IIEHTPOOEKHOI0 HAcOCa 3aHUKEHBI.

MeTtoabl. PaboTa 1ieHTpOoOEKHOr0 Hacoca COBEPILIAETCS, KaK IpaBu-
J10, TIPY TIOCTOSTHHBIX TEMITepaType W JaBieHUU. Eciu maBieHune mocTosH-
HO, TO POJIb SHEPTUM UTPAET dHTANBINS. PaboTy Mpu 3TUX YCIOBUSIX MOXK-
HO TpPEACTaBUTh B BHUAE mnoidHOTO AuddepeHnrana wumu GyHKIUHA
COCTOSIHMSI, KOTOpasi HOCUT Ha3BaHUE M300apHO-U30TEPMUUYECKOTO MOTEH-
nuana (aueprus ['m66ca). CroboHas sHeprust 'md60ca — 310 Ta 4acTh Ten-
JIOCOJIEP>KaHUS, KOTOPOE TEJI0 MOXKET MPEBPATUTh B padOTY IMPHU MOCTOSTH-
HbIX TeMmmeparype U JaBieHuu. Ilpu sToM coBepriaemas paboTa
CYIIIECTBEHHO 3aBUCHUT OT 3HAYCHUW SHTPONUU, KOTOpas SIBISETCS MEPOU
yobutn 3Hepruu ['mb0Oca ¢ yBeIMyYeHHEM TeMIlepaTyphl MPU MOCTOSHHOM
naBieHud. Poct 3HTpornuu o0yCIOBIICH MOSIBICHUEM JAUCCUIATUBHBIX CHUII,
CBSI3aHHBIX C MPOIIECCAaMU TPEHUS HA TPAHUIIE KUJKOCTh — TBEPAOE TETO.

C npyroit ctoponsl, onbiTamu M. Y. Hukypanze ycTaHOBJIEHO, 4TO
KO3 PUIIMEHT THAPABINYECKOTO TPEHUS B HEKOTOPBIX CIIy4asix 3aBUCUT OT
yucia PeliHonbACa U OT OTHOCUTENBHOM mepoxoBaTocTH. [Ipu stom du-
3MYECKUH CMBICT KO3 (UIMEHTa THAPABINIECKOTO TPEHUS MPEICTABIISCT
coOOl OTHOIICHUE HAMPSIKCHUS TPEHUS, CBSI3aHHOTO C SHTPOMHEH, K Be-
JUYUHE THUAPOAMHAMHUYECKOro Hamopa. O0acTh, B KOTOPOH JEKUT KOA(D-
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(UUHEHT TUAPABINYECKOTO TPEHHUS MpHU padoTe LEHTPOOEKHOro Hacoca,
HE 3aBHUCHUT OT 4Mcia PeliHOonbACa U onpenenseTcs MepoXoBaTOCThIO Or-
PAaHUYMBAIONINX TMOBEPXHOCTEM W KBAJpaTOM CKOPOCTH JIBHKYIIEICS
KUJIKOCTH. M3BECTHO, YTO yBEJIWYEHHE YHUCTOTHI MOBEPXHOCTU KaHAJIOB
pabouunx konec ¢ Ra 12,5 no Ra 8 6e3 kakux-amb0 KOHCTPYKTHBHBIX H3-
MeHeHui mpuBoauT K noBbienuto KIIJI nacocos Ha 3—5 %.

Pesyabrarbl. Oquum u3 myteil noBbiieHuss KIIJ[ moxapHbIX 1eH-
TPOOEXKHBIX HACOCOB SIBJISIETCS MPUMEHEHUE IMOJIUMEPHBIX MOKPBITHI
pabo4nx OpraHoB IEHTPOOEKHBIX MOKAPHBIX HACOCOB, B TOM UHCIIE MO/I-
BEPrHYTHIX JJIEKTPU3AIUUA. XAPAKTEPHOU OCOOCHHOCTBHIO MOJISPU3AIMOH-
HBIX MOKPBITUN SABJISIETCA YXYJIIEHHE CMAaYMBA€MOCTH U PACTEKaHUS KU/
KoCcTell 1o mnoBepxHocTH 3nekTtpera [2]. Kpome Toro, HaHeceHwue
3allUTHBIX MOKPBITUNA HA paboyKe YacTh HAacoca MPUBOJUT K CYIIECTBEH-
HOMY YBEJIIMYEHUIO a0pa3uBOCTONKOCTH, YCTOMUYMBOCTU K BO3JICUCTBUIO
arpeCCUBHBIX CPEJl M yIApPHOU MPOYHOCTH HACOCOB.

3akiaouenue. TakuM 00pa3zom, ymeHblIas KoO3(QQPUUHUEHT TpPEHUs
TPYIIUXCS TTOBEPXHOCTEH MOMXKHO YMEHBIIUTh SHTPOMUNHYIO COCTABIISIIO-
Y0 H“300apHO-U30TEPMHUUECKOTO MOTEHIMAIA U, COOTBETCTBEHHO, YBE-
JUYUTH TOJIE3HYIO MOIIHOCTh Hacoca. Ecinu mpeanoioxkuTh, 4TO yBeIude-
Hue KIIJ[ nacoca Ha 4—6 % npuBeneT K SKOHOMUU TOIUIMBA Ha 5—6 %, ipu
CpellHeM MOTPeOJIECHUHU TOIUIMBA MOKapHBIM aBTOMOOMIIEM ¢ paboTaroIuM
HacocoM 20 J1/4, TO SKOHOMUS TOIUTMBA COCTaBUT ~ 1 J1/4 Ha Kax bl pabo-
TaArOIIMNIT aBTOMOOWIIb.

JIutepatypa

1. Bniugnue 3apsiia HOJIMMEPHOro 3JIEKTpeTa Ha pacTtekanue »kxuakoctu / B. T'. [1nesa-
yyk [u ap.] // Beicokomonekyisip. coenunenus. — 1995. — Cep. A. — T. 37, Ne 10. —
C. 1728-1731.

YK 614.842.4

OIIBIT CO3JIAHUSA, BHEAPEHUSA B OBPA3OBATEJIbHBIN
MPOIIECC Y UCHIOJIb30BAHUSI B HAYYHOM PABOTE
NHTEPAKTUBHOI'O MAKETA
«CUCTEMA MOKAPHOM CUTHAJIN3AIIN»

0. A. Bonakoes, npenooasamens, I'VO I'omenvckuii uHdCeHepHbIL UHCIUMYIY
MHYC Pecnybauxu benapycs

B xone paboThl HaJl IUIIJIOMHBIM ITPOeKTOM 10 TeMe «IIpoekTrupona-
HUE MHTETPUPOBAHHON CUCTEMBI 0€30MaCHOCTU ISl MSATHAITAXKHOTO aJIMH-
HUCTPATUBHO-OBITOBOTO Kopiyca (ABK) npoMbIIIIEHHOTO MPEanpUsTHs
oOyuaronuMcs (paKyJIbTeTa 3a04HOTO OOYYEHUsI COBMECTHO C PYKOBOJM-

175



NuxenepHas 1 aBapuiiHO-CcrIacaTeIbHasl TEXHUKA

TeJIeM JUIJIOMHOIO MpoeKTa ObLI pazpaboTaH U BHEJAPEH B 00pa3oBaTEeb-
HBIN TpollecC MpenojaBaHusl AUCHUIUIUHBI «IHTETrpUpOBAHHBIE CUCTEMBI
0€30IMMacHOCTHY MHTEPAKTUBHBIM MakeT «CUCTEMbl MOKAPHOW CUTHAIU3A-
IIMY B aIMUHUCTPATUBHO-OBITOBOM Kopityce». Llensimu pazpaboTku makera
OBLITN OTIPE/ICITICHBI:

1) obGecrieuenne BHU3yanu3auu (PyHKIIMOHUPOBAHUS pa3padaThiBae-
MO B AUTUIOMHOM IMPOEKTE cucTeMbl oxkapHoi curHanuzanuu (CIIC);

2) BHeJpeHrE B 00pa3oBaTEbHbBINA MPOIIECC MHTEPAKTUBHOIO MaKeTa
JUIS TIPOBEJICHUS] MPAKTUYECKUX 3aHATHN 1o aucuuiuiuae «MHTerpupo-
BaHHBIE CHCTEMBI Oe3omacHoCcTU» Mo Teme «lIpuemMHo-KOHTpoBbHOE 000-
pPYIOBaHHE CHUCTEM IMOXAPHOM CHUTHAIMU3AIUMW»: 1) MpuOOpHl MPUEMHO-
koHTpoibHble noxapHble (IIIIKII): HazHaueHue, ycTpOHCTBO, TEXHUYE-
CKH€ XapaKTePUCTUKH, BBITIOHSIEMbIE (DYHKIIUH, TTOPSIIOK TPOBEPKHU pado-
tocriocooHocTu TITIKIT «A6-04»; 2) MmeToauka MPOBEPKU UCIPABHOCTU U
pabotocnocoonoctu CIIC.

3HaYeHHWE UHTEPAKTUBHOTO MAKeTa MO JAHHOW TeMaTUKE JJIS BBIMY-
CKHUKA ['OMenbCKOro MHAKEHEPHOT0 MHCTUTYTa — UHCIekTopa ['ocyaapct-
BeHHOTo noxkapHoro Hajzopa (I'TIH) 3akntouaercs B cieayronieM: oTpado-
TaTh JO aBTOMAaTu3Ma MOTOPHKY, cxemy aerctBuil nHcrekropa ['TIH mpu
PA3JIMYHBIX CUTYAIUSAX, CBSI3aHHBIX C MPOBEPKOM TEXHUUYECKOTO COCTOSIHUS
CIIC, noka3ath Bu3yasibHO uHcnekTopy I'TIH, 4To mpoucxoaurt B cucreme
MOKAPHOM CUTHAIM3ALUU MPU pa3NuyHbIX pexkumax padotsl CIIC. MnTe-
pPaKkTUBHBIM MaKeT MPEACTABISIET COOOW OCHOBY M3 IMOJIUKAPOOHATHOTO
mucta pasmepamu 115 x 150 cM, Ha KOTOpOM pa3menieHbl 0003HAYEHUS
MOMEIIEHUN  aJIMUHUCTPATUBHO-OBITOBOTO KOPIyca MPOMBIILIEHHOTO
MPEANPUSATUS, B KOTOPBIX pa3MENICHbl TEXHUUYECKUE CPEJICTBA CUCTEMBI T0-
KApHOM CUTHAJIM3ALUM, @ UMEHHO: 1) mpuOop MpHUEeMHO-KOHTPOJIbHBIN TMO-
*apHbId «A6-04» B MOMEILIEHNUHN MMOXKAPHOTO MOCTa MPEANPUSATHUS; 2) OXKap-
uele u3Bemarenu (I[1M) todeunsie onTtmueckue asiMoBbie UII 212-5MYVY;
3) nokapHsbie u3Bemiareau toueunsie Teriosie UIT 114-01-A2M; 4) nuneit-
HBbIN JbIMOBOM mokapHbld u3Bematens UITJJI-/I-11/4p; 5) onmosemarens
cBeto-3BykoBoit OIIP T3-12; 6) BeiHOCHast manensb ynpasieHus BITY-A.

3akioueHue

1. ITpn mpenomaBanum gucuuIUIiHbBl «MHTErpupOBaHHBIE CHCTEMBI
0€30MacHOCTH» TaKOe TEXHUYECKOE CPEACTBO OOyUCHHUsI, KaK MHTEPAKTHB-
HBIM MakeT siBisieTca HanoOosee 3(PEeKTUBHBIM CPEICTBOM OOYUEHHS, TaK
KaK IMO3BOJIAET OOyYaroUMMCs OBJIaJIETh HABbIKAMH BCEX JTallOB BHEIpE-
HUS TOXKApPHOW aBTOMATUKK HAa OOBEKTaX: MPOEKTHUPOBAHUEM, MOHTAXXOM,
HaJIaJKOU, TEXHUUYECKUM OOCTYKUBAHUEM, IKCIUTyaTal[ueH.
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2. DKCIIEpUMEHTOM YCTAHOBJICHO, YTO MOMEXH OT 3JIEKTPOMArHUTHBIX
MOJIEH HE MOTYT SIBIISITHCS. OCHOBHOM MPUYMHOMN JIOKHBIX Cpa0daThIBAHUNA CHC-
TEM TMOXKApHOW CUTHANIM3AIUK, €clii BhINONH0TCS TpeboBanus THITA npu
BHEJIPEHUH MOKAPHOW aBTOMATHUKHU Ha CTAJIMH MPOCKTUPOBAHHSI.

3. OIHUM W3 HaIpaBJICHUH, [0 KOTOPOMY JOJKHO HATH COBEPUIEH-
CTBOBAHUE MPENOJABAHUS B YUPEKICHUSAX BBICIIETO O0Opa30BaHUs, SBIIS-
€TCsl pa3BUTHE U YKPEIUICHUE MaTepUaIbHO-TEXHUUECKON 0a3bl yupexe-
HUS 00pa30BaHUA.

YK 621-192:621.81.192

HPOI'HO3UPOBAHHUE HAAEXKHOCTH
N JOJIIMOBEYHOCTU MAIIINMH 1 OBOPYJIOBAHMNAI,
IKCIVIYATUPYEMBIX B OQKCTPEMAJIBHBIX YCJIOBUAX

A. M. I'aghapoes, 3acnysicennsiii Oesmens HAYKU, O-p MeXH. HAYK,
npogeccop, 3a6edyouull HaAy4YHO-MEXHUYEeCKO20 Omoeld;
II. I'. Cyneiimanos, 0-p chunocoguu no mexuuxe, 0oyenm, Ha4arbHuK, Akaoemus
MYC Pecnyonuxu Azepbatiodrcan, 2. baxy
B. A. I'aghapos, xano. mexw. Hayk, 3amecmumend 3a6e0youe20 0moeiom
Aszepbatiddcanckasn 2ocyoapcmeeHHas He@pmanas komnanus, 2. baxy

BBenenne. YciaoBus paOOThl U AKCIUTyaTallMOHHAs HArpy>KEHHOCTb
MalIuH U 000pyJ0oBaHUs, PabOTAIOMIUX B YPE3BBIYANHBIX M 3KCTpPEMalb-
HBIX CUTYyallUsX, 3aCTABJISIET MPEIBABIATh K KQUECTBY U TOYHOCTH UX Y3-
JIOB U JieTajield MaKCUMaJIbHO BbICOKHE TpeboBanus. CieayeT 0cobo oTme-
TUTh, YTO OTH Yy3Jbl U JI€TAIM B OOJBIIUHCTBE CIIy4aeB SBJISIIOTCS
HEKECTKUMH, TOHKOCTEHHBIMU U UYBCTBUTEJIBHBIMU K KCILTYaTAIIMOHHBIM
Y TEXHOJIOTUYECKAM HEIOJIAIKaM.

B mporiecce skcrutyaTaiui MHOTHE JETaIHM U Y3JIbl MAIllMH U 000py-
JIOBaHMS MOJIBEPTAIOTCS W3HAIIMBAHUIO, IMOJOMKAaM W pa3pylieHusM. MH-
TEHCHUBHOCTb 3THUX IMPOIIECCOB CYIIECTBEHHO 3aBUCHUT OT COCTOSIHHS pabo-
YUX TOBEPXHOCTEHN U MOTrpeIIHOCTeN (OpPMBI AeTalICH.

Maimusasl 1 000py/I0BaHUE, SKCIUTyaTUPYEMbIE B UPE3BBIUANHBIX U
AKCTPEMAIbHBIX CUTyalUsIX, pabOTalOT B Pa3IUYHBIX AaTMOC(PEPHBIX U
KIIMMAaTUYECKUX YCIOBUAX. Ha MX OCHOBHBIC y3JIbl U JIETAIM OKAa3bIBAKOT
BJIMSIHUE BJIara, TEIUI0, XOJIOJI, CBET, MbUIb MECKA, IOHUKEHHOE U BBICOKOE
JaBleHue, paauanus u apyrue Qaktopsl. Pe3ynbraThl MHOTOUHMCIEHHBIX
UCCIIEIOBAHUI MOKA3bIBAIOT, YTO BJIara, MOCTOSIHHO COJEpIKaIlasics B aT-
Mocdepe, YCKOpSEeT KOPPO3UI0 METAIIOB, CIIOCOOCTBYET TMIPOJIU3Y, BbI-
3bIBACT Pa3finyHble (HPU3UKO-MEXaHUUYECKUE MOBPEKICHUS MalldH U 000-
pynoBanus [1].
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[{enb pabOTHI 3aKJIFOYAETCS B HAXOXKJICHUH METOJIOB MOBBIIICHUS Ha-
JIEKHOCTA MAIIMH U 00OpYJIOBaHUS, pabOTAOUIUX B IKCTPEMAIbHBIX YC-
JIOBUSX, MyTEM pa3pabOTKH HOBBIX M YCOBEPIIEHCTBOBAHUS CYILECTBYIO-
X CIIOCO00B 00pa0OTKHM WX OTBETCTBEHHBIX JETajiei, a TaKKe B BBIOOpE
ONTUMAJIbHBIX COYETAHWN TEXHOJOTHYECKUX ONEpPalUii UX U3TOTOBJICHUS.

B cnoHBIX MEXaHU3UPOBAHHBIX BHICOKOKOMIUIEKCHBIX HETIPEPHIBHBIX
NPOU3BOJCTBAX, a TaKXe IMpU padoTe B HKCTPEMAIbHBIX YCIOBHSIX, IMPU
00pb0O€e ¢ TEXHOTEHHBIMU M TIPUPOJIHBIMU SIBJICHUSIMH, HAIIPUMED, MPHU Oype-
HUU U DKCIUTyaTaluu HePTSIHBIX CKBAXXUH, NMPU TYHIEHUU TOXKApOB U T. 1.,
HAJIE)KHOCTD CJIEAYET OLIEHUBATh MO BCEMY KOMILJIEKCY MaIllUH U 000pyJ10-
BaHMsI, HEOOXOAMMBIX JIJIsl BHITIOJIHEHUS BBIIIIEYKA3aHHBIX MPOIECCOB. Tak,
JUTst OypeHUsl ¥ DKCIUTyaTalui He(PTSIHBIX CKBAXKUH WM ISl TYIICHUS Kac-
KAaJHBIX MOYKAPOB KOMIUIEKCHAS HAJIEKHOCTh BCEH CUCTEMBI 3aBHCUT HE
TOJIBKO OT HAJIEKHOCTH Ka)JOT0 U3 BXOIAIIMX B LIENb arperatoB, HO U OT
HAJIC)KHOCTU KOHTPOJIBHBIX YCTPOUCTB. B HacTosiiiee Bpemsi B COBpeMEH-
HbIII MEXaHW3UPOBAHHBIM KOMIUIEKC BXOAAT 25-35 MamiuH, ¢ OOJBIINM
KOJIMYECTBOM TPAHCHOPTHBIX YCTPOMCTB, arperaToB, HACOCOB, KOMITPECCO-
pPOB, HWHCTPYMEHTOB, JJEKTPOJIBUTATENCH, PETyJIUPYIOIIUX, KOHTPOJIHU-
PYIOIINX U YIPABISIIONIKX AIapaToB.

Jlns obecnieueHns HaJe)KHOW pabOTHI MAIllMH U arperaToB HE0OXO-
JUMO 00ecreyuTh NPUOTUZUTENIbHYIO PAaBHYIO H3HOCOCTOMKOCTH UX OT-
BETCTBEHHBIX JIeTalIeil. be3 onpenenennss N3HOCOCTOMKOCTHBIX XapaKTEpH-
CTUK OTBETCTBEHHBIX JIe€TAJel MaliuH U O00OpYJIOBaHUN TPYAHO
OTIPEJIEIUTh BpEMsi, B TEYEHUE KOTOPOrO JOJKHBI 3(PPEKTUBHO padOTaTh
OT/IeJIbHBbIE MAalIMHBI, 000PY/IOBAHUS, arperarbl, UHCTPYMEHTbI WU KOM-
IJIEKCHI B LIEJIOM.

Pe3ynbTaThl McclieIOBaHUN MOKAa3bIBAIOT, YTO YCTAHOBUTH CTEIEHb
OMACHOCTU TE€X WJIM MHBIX JIe(DEKTOB B YCIOBUAX DKCIUTyaTallud OY€Hb TPY/I-
HO M B ATOM HaNpaBJICHUH OYEHb MAJO CHCTEMATUYECKUX HMCCIIEIOBAHUM.
B Hacrosiiiee BpeMs pelIeHre 3TOW 3a7a4u MPEICTABISAET UCKIFOUNATEIIbHBIN
UHTEPEC, MOCKOJIBKY HEMOCPEACTBEHHO OT HETO 3aBUCAT TPeOOBaHUS, MPETb-
SIBJISIEMbIE K TOUHOCTH, KAYECTBY MOBEPXHOCTH U M3HOCOCTOMKOCTU MOBEPX-
HOCTEU OTBETCTBEHHBIX JETAJICH MAIIIMH U 000PYAOBAHUSI. ITO UMEET CYIIIE-
CTBEHHOE 3HAYCHHUE JJIsI 000pY0BaHUs, IKCILUTyaTUPYEMOro B Ype3BbIYaii-
HBIX CUTYyallsIX U SKCTPEMAJIbHBIX YCIOBUSX [2].

Kak BHIHO W3 BBIIIEU3IIOKEHHOTO, HAJIEKHOCTh U JOJTOBEYHOCTH
AKCILTyaTUPYyEeMOro oOOpYyJIOBaHMSI B OCHOBHOM 3aBUCAT OT TOYHOCTH U
KayeCTBA OTMEJBHBIX €r0 y3JIOB U AeTtaner. [103ToMy KOMILIEKCHOE pelie-
HUE€ BOIPOCA HKCIUTYaTAIlMOHHON HAJEKHOCTH MAaIlUH U 00OpYIOBaHUS
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JOJDKHO OBITh M3YyYE€HO B 3aBUCHUMOCTH OT TEXHOJIOTMYECKOU HaJCKHOCTHU
MPOIIECCOB U MX COCTABISIONIUX B OTHOIIEHUM TOYHOCTH, KauyeCTBa U U3-
HOCOCTOMKOCTH OTJICTbHBIX JeTaeH.

Pe3ynbTaThl HiccieA0BaHUN MMOKAa3bIBAIOT, YTO MApaMETPbl TOUHOCTH,
Ka4yeCcTBa MOBEPXHOCTH, N3HOCOCTOMKOCTH, HAJIEXKHOCTH, TIOJITOBEYHOCTH U
paboTOCIIOCOOHOCTH BO MHOTHX CITy4YasiX XapaKTepU3yOTCs HEUJICHTUYHO-
CThIO MOJYYEHHBIX 3aKOHOMepHOcTel. Ilpu 3TOM pe3ynbTaThl SKCHEpH-
MEHTAJIBHBIX UCCIEOBAHUI YaCcTO HE MO3BOJISIOT MOJIYUYHUTh IOCTOBEPHYIO
uH(pOpMaIMIO O MPUPOJE MOTYUECHHBIX 3aKOHOMEPHOCTEH. ITO OCOOEHHO
SIBHO TOKa3bIBa€T C€0sl MPHU OMNpEJIEICHUN KayeCcTBa, TOUHOCTH, U3HOCO-
CTOMKOCTH pabo4MX MOBEPXHOCTEH JeTajeii MalluH U 000py0BaHus, pa-
OOTaIOIINX B YPE3BBIYANHBIX CUTYAIIUAX U IKCTPEMATBHBIX YCIOBUSX.

B cBsi3u ¢ 3TUM BO3HHKAET BONPOC O MPUMEHEHUH COBPEMEHHBIX
CIIOCOOOB ONTUMU3ALMK C UCIIOJIB30BAHUEM Pa3IMYHBIX METOJ0B MaTema-
TUYECKON CTAaTHCTUKH, C LIEJIbIO OINpeeIeHUs] ONTUMAIIBHBIX MapamMeTpoB
U3HOCOCTOMKOCTH OTJAEIBHBIX OTBETCTBEHHBIX JI€TaJIe, HAJEKHOCTH U
JIOJITOBEYHOCTH MAIIUH U 000pYIOBaHUS B KOMIUIEKCE.

H3BecTHO, UTO HAIEKHOCTh M JOJITOBEYHOCTH ACTaJel MaIluH U
000OpYIOBaHUN XapaKTEPU3YIOTCS HE TOJIBKO MaTepHalioM, M3 KOTOPOTO
OHM W3TOTOBJICHBI, HO U COCTOSTHUEM UX pabouux moBepxHoctei. OcobeH-
HO aKTyaJleH BOIPOC PETyJIMpPOBAHMS 3TUX TOKa3zaTelield, UCXOJs U3 BO3-
MO>KHOCTEH OTIENbHBIX MPOILIECCOB U UX COUETAHUM B IIEJIOM.

B pesynbraTte npoBeAeHHBIX pabOT ONpe/ieNieHbl CIeAYIOIME OCHOB-
HbIE€ HAIPABJICHUS UCCIIENOBAHUM:

— pa3paboTKa TEOPETUUECKUX MPEANONOKEHUM H 0OIue 3aKOHO-
MEpPHOCTU M3HOCA pab0OYuX MOBEPXHOCTEW JieTaliel MaliMH U 000pya0Ba-
HUs, pabOTAIOIINX B TKETBIX IKCIUTYaTallMOHHBIX YCIOBHSX;

— pa3pabOTKa METOJMKHA OLUEHKHU BIIUSHUS PA3JIMYHBIX TEXHOJIOTHYE-
CKUX (haKTOPOB HA MHTEHCUBHOCTh U3HAIIMBAHUS TTIOBEPXHOCTEHN JeTaNe;

— OTIpe/ICJICHUE BIIUSIHUS KayecTBa MOBEPXHOCTH JETajel Ha UHTEH-
CUBHOCTh U3HAIIIMBAHMUS;

— UCCIIEJTOBAHUE HW3HOCOCTOMKOCTHBIX XapPaKTEPUCTUK TSKENIO 3a-
TPY>KEHHBIX JieTajael u 000pyA0BaHUs, BBHIMOJHAIONIUX PA3TUYHBIE TEXHO-
JIOTHYECKHUE MPOLIECCHI.

MeTtoauka mnpoBeaeHusi HccjaeA0BaHuil. B coorBercTBUM C MO-
CTaBJICHHBIMHU 3aJlayaMU BBINOJHEHBI KOMIUJIEKCHBIE HCCIEOBaHUs, MPO-
BEJICHHBIE B JIAOOPATOPHBIX M MPOU3BOACTBEHHBIX YCIOBUSX, C MPUMEHE-
HUEM Hay4YHBIX OCHOB TEXHOJIOTUM MAIIMHOCTPOCHUS, TEOPUU TPEHUS
METAJIJIOB U TEOPUU U3HOCA.
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IIpu onpeneneHUM BIUSHUSA TEXHOJIOTMUYECKHUX IapaMETPOB HA W3HOC
MOBEPXHOCTHOIO CJIOSI MCHOJIb30BaHbl MHOTO()aKTOPHOE IITAHMPOBAHUE DKC-
NEPUMEHTOB M CTATUCTHYECKUE METOIbI 0OPaOOTKH MOIYUYEHHBIX PE3YIIbTATOB
C IPUMEHEHUEM KOMITBIOTEPHOU TeXHOIOruu. [Ipu rmpoBeneHnn sxcnepruMeH-
TOB MCIIOJIb30BaHbl COBPEMEHHBIE IPUOOPHI, METObI U CPEICTBA U3MEPEHUSI.

IIpn wmccienoBaHMM M3HOCOCTOMKOCTHBIX XapaKTEPUCTUK JETalIeU
VICIIOJIb30BaHbl METOJBI CUCTEMHOI'O aHAIN3a C YYETOM TEXHOJIOTUYECKUX
BO3MOYKHOCTEN pacCMaTpPUBAEMBIX ITPOLIECCOB U ITOCIEI0BATEIBHOCTH BbI-
MOJIHSAEMBIX onepanuii [3], [4].

Pe3ynbTaThl BBINOJHEHHBIX TEOPETUYECKUX M IKCIIEPUMEHTAIBHBIX
VCCIIEIOBAHUM TTO3BOJISAOT:

— pa3paboTaTh TEXHOJIOIMYECKHE METOJbl MOBBIIIEHUS U3HOCOCTOM-
KOCTH TSDKEJI03arpy>KeHHBIX JeTajlled MalluH U 00OpYJIOBaHUS C YYETOM
HKCIUTYaTAl[UOHHBIX YCIOBUM:

— YCTaHOBUTH B3aWMOCBS3b MEXKIY TEXHOJOTMYECKUMHU MapaMeTpa-
MU M H3HOCOCTOMKOCTHBIMU XapAaKTEPUCTHUKAM IIOBEPXHOCTEU JeTaleu
MalluH U 000pYyJ0BaHUsA, FKCIUTYaTUPYEMbIX B UPE3BBIYAMHBIX CUTYALUSIX
Y DKCTPEMAJIbHBIX YCIOBUSAX;

— pa3paboTaTh HOBbIE TEXHOJIOIMUYECKHE CIIOCOOBI U yCOBEPIIEHCT-
BOBATh CYILECTBYIOIIUE TEXHOIOTUYECKHUE NIPOLIECCHI;

— pa3paboTarh KiIacCU(PUKALMIO OTBETCTBEHHBIX JI€Taleil OCHOBHBIX
BUJIOB MAIIMH U 00OpPYAOBAaHHUS, SKCIUIyaTUPYEMBIX B UPE3BbIYAMHBIX CH-
TyalusiX U SKCTPEMAIIBHBIX YCIOBUSX;

ITomyyeHHble pe3ynbTaThl pEaIU30BaHbl B KOMILIEKCE MEPOIIPUATH,
HAIIPABJICHHBIX HA IOBBIIICHHE M3HOCOCTOMKOCTH JIETAJIEW, B YAaCTHOCTH,
HAJEKHOCTH M JIOJITOBEYHOCTH MallMH U O00OpYJOBaHHUs, SKCIUTyaTHpye-
MBIX B UYPE3BBIYAWHBIX CUTYALUSIX U SKCTPEMAIBHBIX YCIOBUSAX.
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VJIK 614.8

IMYTU YMEHBIIEHUS JOPOKHONU ABAPUHHOCTH
C YYACTHEM NEHIEXOJ0B

A. A. I'onowanos; /I. 10. Maxayapus, ooyenm Kageopsbl makmuko-cneyuaibHoll
n0020MO6KU, KaHO. mexH. Hayk, ooyenm, YO «Mozunesckuti uncmumym
Munucmepcmea enympenuux oen Pecnyonuxu benapyco»

Ha coBpeMeHHOM ypOBHE OJHOU W3 LEJEH OPraHU3ALHUU JIOPOKHOTO
nwxenus (OJ[J]) sBisieTcss paszjefieHue TPaHCIOPTHBIX M IEIIEXOHBIX
IIOTOKOB B MPOCTPAHCTBE M BO BpeMEHU. B mpaBmiiax JOPOKHOTO JIBHKE-
Hus (ITJ1J1) yeTko ompeneneHo, rjae Ha JOpore JOJDKEH HAXOAUThCS Mele-
XO0J, @ B KAKHX CIIy4asiX €My pa3pelIaeTcs IBUTATHCS MO KPAK MPOE3KEU
yactu. [lemexon ABIsSETCS HAUMEHEE 3aIUILECHHBIM YYACTHUKOM JOPOK-
HOTO JIBMKEHUSI M C IIEJIbI0 ero Oe30MMacHOCTH CO3/IaHbl MEIIEXO0IHBIC J10-
POXKH, TPOTyaphl, KUJIbIE U TEIIEXOJHbIe 30HBI. Ha rpaHumax maHHBIX
AJIEMEHTOB JIOPOTH YCTPAMBAIOTCS 3allUTHBIC 3arpakKICHUS U TYPHUKETHI.
Jlns1 0603HaUCHHS HAa3€MHBIX TEMIEXOHBIX IMEPEX00B UCTIOIb3YIOT 3HAKH,
pa3MEIICHHBIC HA CHEHUAIbHBIX IIUTaX U HU3TOTOBJICHHBIE U3 CBETOBO3-
BpAIllAIOIIEr0 MaTepuaia, CHCHUAIbHYIO Pa3METKY MOJYYUIIM HEperyJsiu-
pyeMble TeexoaHbIe mepexoapl. OpraHnu30BaHbl OCTPOBKH 0€30MacHOCTH
Ha HanboJiee MPOTHKEHHBIX nepexoax. OaHako mpodieMa aBapuiHOCTH C
YYaCTHEM IEMIEX0A0B O CUX TIOP HE SIBISCTCS PEIICHHOM.

K coxanenuto, B 2015 r. Haubosnee pacrpocTpaHEHHBIMU BUJIAMH —
38 % nopoxxkHo-TpaHcnopTHbIX npouciuecTBuit (I TII) — ocTatoTrcst Hae3abl
TPAHCIIOPTHOT'O CPEJCTBA Ha MEMIEeX0J0B, YTO cocTaBiseT Oojee 1,5 Thic.
cinydaeB. KoHeuHo, BWHA BOJWTENsS aBTOMOOWIIS, KaK TPaHCIIOPTHOIO
CpEJICTBA TOBBIICHHOW OMACHOCTH, BeIMKa, HO U BO MHorux [[TII BuHO-
BAaThl CaMM Memexoapl. HacTo BOAUTENN UCHBITHIBAIOT 3aTPYIHEHUS U3-32
HEOIPEJICJICHHOI0 MOBEACHHUS MeIIeX0/ia Ha JOopore, 0COOCHHO KOorja OH
BBIXOJUT Ha MPOE3XKYI0 YaCTh U OCTAHABJIMBAETCA, HE 3HAsA, KaK JECUCTBO-
BaTh B BO3HUKILIEN CUTyaluu. BOOUTENIO TPYAHO NIPEIABUIETh, KAKUE JIEH-
CTBUSI OYJIyT MPEANPUHATHI MEMIeX00M. B Takux ciydasx memexomy He-
00X0IMMO OTOWTH Ha O0€30MacHOe MECTO, CHeNlaTh 3HaK PYKOW Wiu
NPEANPUHATh TaKoe JEHCTBUE, KOTOPOE OJHO3HAYHO OBLIO ObI MOHSITHO
BOJIUTEIO MPUOIHKAIOIIETOCS TPAHCIIOPTHOTO CPE/ICTRA.

Heteit HEOOXOAMMO MEPUOIUUYECKU 00ydaTh HaBbIKaM OE30MMacHOIO
noBeAcHUs Ha agopore. Takoe o0ydyeHHne HEOOXOAMMO MPOBOJAUTH C AETbMU
KaXIbIl pa3 IOCJE JUIUTEIBHOIO UX OTCYTCTBUSA B HACEJICHHOM ITYHKTE,

181



NuxenepHas 1 aBapuiiHO-CcrIacaTeIbHasl TEXHUKA

HaIrpuMep, Mocjae KaHWKy, 0osie3nu u T. 1. [Ipu 3ToM HEOOXOAUMO WH-
dbopmupoBaTh UX 0 HanbOJIEE OMACHBIX YUYaCTKaX Ha JIOPOrax U OObSICHUTb,
B UEM 3aKJIF0YAETCS OMACHOCTh MPU ABMXKEHUU IO 3TUM y4aCTKaM.

Jlns Toro 4ToObl PEOEHOK Jydllle YCBOWJ OE€30MacCHYI J0pOry
B IIIKOJIY, MOKHO Pa3pelIuTh €My BBICTYIIUTh B POJIU MPOBOXKATOTO, YTOOKI
OH CaM BbIOMpaJI MyTh U 0OOCHOBAJI CBOE MHEHUE. Takoi Mojaxo1 Kk o0y4e-
HUIO TTIOMOTaeT PEOEHKY CTaTh CAMOCTOATENIbHEE, CBOEBPEMEHHO BBISIBUTH
U YCTPAHUTh OMIMOKHU, KOTOPHIE OH MOKET JIOMYCTUTh MPU CAMOCTOSITEb-
HOM JIBU>KCHUU B IIKOJIY WJIU JPYTHUE MECTA.

[Tpu nHGOPMUPOBAHUH TOXKHUIIBIX TMEMIEXOJ0B U BOIUTEIEH HYKHO
oOpamaTh MX BHHUMaHWE HA TO, YTO C BO3PACTOM CHIKAETCS PEAKIIUA,
CIIyX, 3p€HHE, B CBSI3U C YeM OHHU JIOJDKHBI 00Jiee TIHIATENbHO MOIXOIUTh
K OIICHKE CHUTyallud Ha JOpore, 4ToObl cBeCTH K MUHUMyMY puck J[TTI.
Yacto mokuiible JIIOAH, MTPUHUMAIOIINE JIEKapCTBa, HE 3HAIOT MX MO00Y-
HbIE JEUCTBUS, KOTOPHIE MOTYT OTPHUIIATEIbHO BIUSTh HA UX COCTOSHHUE
Y TIPUBECTU K YPE3BBIYANHON CUTYallMH HAa JOPOTe.

Jluteparypa

1. O nopoxxnom nBuxkenuu : 3akoH Pecn. benapych ot 05.01.2008 Ne 313-3 (pen. ot
11.07.2014).

VJIK 502/504

ABTOMOBWIN3AIIUA U EE HEI'ATUBHBIE
HNOCJIIEACTBUA

I1O. B. I'onuapos, cmapwuii npenodagameins Kagheopsvt makmuKo-cneyuaibHoll
noozcomosxu YO «Moezunesckuti uncmumym Munucmepcmea 6HympeHHUx oei
Pecnybonuxu Benapyco»

ABTOMOOWJIBHBIN TPAHCIOPT HA CETOJHSIIHUN JIEHb MOJYy4YW1 Hau-
OoJIblliee PACPOCTPAHEHHUE MO CPABHEHUIO C TAKUMU BUJIaMHU TPAHCIIOPTA
KaK: JKeJIe3HOAOPOKHBIN, BO3AYIIHBIA, MOPCKOM, pEYHON U TPyOOIPOBO/I-
HBIN M0 MPUYHHE CBOEH JOCTYMHOCTH, YA0OCTBA, MOOMIBHOCTH | T. 1. Kak
CJIEICTBUE POCT aBApUMHOCTH M YEJIOBEUYECKHX KepTB. [lo craTtucrtrke Ha
aBTOMOOMJILHOM TPAHCIOPTE MOCTPaJaBIIMX OOJbIIE, YeM Ha BCEX BBIIIIE-
MIEPEUYUCIICHHBIX, K TOMY € BMECTE B3SThIX, BUJIaX TPAHCIIOPTA.

OOecneueHne 0€30MACHOCTH JOPOKHOIO JIBUKECHHUS HA CErOHSIII-
HUW JIeHb TpuoOpesio ollieHalnoHanbHoe 3HaueHue. [loBbienno 6e30-
MAaCHOCTH JBHMXKEHUS TMOCBSIIEH PAJl 3aKOHOMPOEKTOB W MOCTAHOBIICHUI
[IpaBuTenscTBa Halel cTpanbl. BMecte ¢ Tem, perieHue npoodieMsl 6€30-
MACHOCTH JIOPOKHOTO JIBHXKEHHS TPeOyeT KOMITJIEKCHOTO MOX0/1a.
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B 10poXHOM NBWKEHUH HEMOCPEACTBEHHO YYacCTBYET YEJIOBEK,
TPAHCIIOPTHOE CPEICTBO, IOPOra, TEXHUYECKHE CPEACTBA PETYIUPOBAHUA
U OKpy»Xaroiasi cpena. B mporiecce B3auMoAeicTBUSI OHU 00pa3yroT Ju-
HAMHYECKYIO CUCTEMY, KOTOPYIO YCIOBHO MOKHO Ha3BaTh — BAJIC: Boau-
TeJb — aBTOMOOWJIb — JIOpoTa — cpena. YcIemHoe (QYHKIIMOHUPOBAHHUE
3TOM CHUCTEMBI 3aBUCUT OT MPABHIBHOW paOOThI BCEX €€ DJIEMEHTOB U MOJ-
CUCTEM U B IIEPBYIO OYEPEb OT CAMOI'0 YEJIOBEKA, YIPABIAIOLIETO UCTOY-
HUKOM TMOBBIIIEHHON OMacHOCTHU. [Ipu4uHBI, CIOCOOCTBYIOIIME COBEpIIIE-
Huto J{TII, MOKHO Takxke pa3eanuTh HA HECKOJIBKO KaTEerOpruil: BOJUTEIH,
MENIEX0/Ibl, TPAHCTIOPTHBIE CPEJICTBA, TOPOKHBIE YCIOBHS U MPOYHE.

TpancnopTHbIe cpeCcTBa KOHCTPYUPYIOTCS TaK, YTOOBI MPU yMpaB-
JICHUM UMH W BO3HUKHOBEHHWH YPE3BBIYAWMHOM CUTyallMM Ha JIOPOTe IO-
MOYb BOJIUTEN0. ABTOMOOWJIbHBIE MPOU3BOJUTEIN OOOPYIAYIOT UX Cpei-
CTBaMHM TaCCHBHOM, aKTUBHOM W TMociieaBapuiiHon Oe3omacHocTH. [lo
CTaTHCTUKE, TOJIBKO HE3HAYUTEJIbHASI YaCTh aBAPUM MPOUCXOJUT IO MPHU-
YUHE TEXHUYECKON HEUCTIPABHOCTH aBTOMOOMIIS.

[Ipunsito cuurtars, uro 70 % JTII coBepmaercs u3-3a MOBEAECHUS
BOJIUTENS, OJTHAKO HE BCErJa MPUHHUMAIOTCS BO BHUMAHUE JOPOXKHBIE U
npupoanbie ycinoBus. COCTOSHHS AOPOTM WHOTAA CTAHOBUTCS COIYTCT-
Byrouen npuunHou copepiueHus I TII — ckoiib3koe U HEPOBHOE MTOKPBITUE
MPOE3KEeW 4YacTH, Haluuue BBIOOWH, HEYJOBJIETBOPUTEIHLHOE COCTOSHHUE
000YMH, OTCYTCTBHE TEXHHUYECKHUX CPEACTB OpTaHH3allUd JTOPOKHOTO
JIBUKEHHUS U T. II.

JlopokHbIE aBapuu JUIIbL B PEAKUX CIydasX OOBSICHSAIOTCS OIHOM
npuanHoi. Kak mpaBuio, 3To pe3ybTaT B3auMOICUCTBUS pssia PaKTOPOB,
OJIMH U3 KOTOPBIX BCE-TaKu sBISECTCS pemaronuM. OIHAKO MPHU aHATU3E
CTATUCTUYECKUX JAHHBIX OOBIYHO YKa3bIBAETCS JUIIL OJHA NMpuunHa. Ya-
€ BCEro 3TO BUHA BOJUTENS, KOTOPHIA HEMPABWIBHO BBIOpAT PEXKUM
NBIKEHUs. BMecTe ¢ Tem, 1Jist 11000ro MpOUCIIECTBUS BCETIa MOYKHO yKa-
3aTh CKOPOCTh JIBHDKCHHSI OJTHOTO M3 YYAaCTHUKOB, IPU KOTOPOU €ro Obl HE
MPOU30IILIO.

Ycnennoe QyHKIMOHUPOBAHUE BBIIICHA3BAHHOW CHUCTEMBI 3aBUCHUT
OT TIPABUJILHOM PabOTHI BCEX €€ PIEMEHTOB U mojcucteM. [1oaTomMy BbIsIB-
JIEeHUE TIPUYUH U YCIIOBUM, criocoOcTByromux coBepuienuto ATII, sBaser-
Csl CJIOKHBIM, HO BaKHEWUILIMM M HEOOXOJUMBIM 3JIEMEHTOM IpoIlecca yc-
TaHOBJICHHUSI 00OBEKTUBHON HCTUHBI, ITI0 KOTOPOM MPOU3O0IILIa aBapHsl.

JIuteparypa

1. UennokoB, A. A. OxpaHa OKpy»alolleil Cpelbl U dHEpProcOepexeHne : yueOHUK
/ A. A. Yemnoxkos, JI. ®. FOmenko. — Munck : PUITO, 2011. — 442 c.
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YK 621.891:620.22

N3MEHEHUE ®OU3NKO-MEXAHUYECKUX XAPAKTEPUCTHUK
HOPOLIKOBbBIX ®PUKIIMOHHBIX
KOMITIO3UIIMOHHBIX MATEPUAJIOB HA OCHOBE
"KEJIE3HOH MATPUILIBI C JOBABJIEHUEM YIJIEPOJJHOI'O
HAHOCTPYKTYPHOI'O HAITIOJIHUTEJIA

P. JI. I'opoauesuu, B. A. Koemyn, I'YO «l omenvckuti unsicenepHwii
uncmumymy MYC Pecnybruxu Benapyco

CoBpeMEHHBIM ~ MAIIMHOCTPOEHUEM  OCTAalOTCSl  BOCTPEOOBAHHBIMU
(PUKITMOHHBIE TTOPOIIKOBBIE KOMIIO3UTHl Ha OCHOBE METAJUIMUECKON MaTpu-
1bl, TaK KaK JIAHHbIE MaTepUaibl MO3BOJISIFOT YUYECTh BECh KOMILIEKC IKCILTya-
TAIMOHHBIX TPEOOBAHUH, IPEIBIBISIEMBIX K (PPUKIIMOHHBIM MaTepuaiam, UC-
MOJIb3YEMBIM B y3J1aX TpeHUs. Tak, MaTepralibl Ha OCHOBE JKEJIE3HON MaTPHIIbI
obecnieunBaroT kKoddduimeHT Tperus, papabiid 0,05—0,07, 1 ”HTEHCUBHOCTD
W3HAIIMBAHUs, PABHYIO 2—5 MKM/KM, MpU paboTe B cpelie CMa3KH, a TaKkKe
kod(pdunment tpenus, paBubiid 0,35-0,4, 1 HHTEHCUBHOCTH M3HAIIMBAHUSI,
paBHyt0 10-20 MKM/KM, TIpu paboTe 0e3 CMa3Ku, YTO MO3BOJISIET MOTYYUTh
pecypc paboThl neraneit y3noB Tpenust 6000-9000 MoTo4acoB mpH TEIIIO-
BOW Harpyske, JocTurarouien 4 - 10° MBt/M” [1]. BbIcokue 3HAYCHMUS pe-
cypca paboThl 00OECIEUMBAIOTCS BBICOKON TEIUIOMPOBOJHOCTBIO U XOPO-
meil mpupabaThHIBAEMOCTBI0 H3ACIUA  (PPUKIIMOHHOTO HAa3HAYEHUS Ha
METAJTIMYECKON MaTpulle. 3HaUYCHHS TEIJIONPOBOJAHOCTH JJIsI TAKMX MaTe-
puainos, coctapysitoniue 20-30 Bt/(m-K), Ha mopsiok mpeBoCXoAsAT TETUIO-
MIPOBOJIHOCTH U3BECTHBIX MOJTUMEPHBIX (PPUKIIMOHHBIX MaTEPHUAJIOB.

[Ipu sTOM 3a MOCHEAHUE IO/l KOJMYECTBO KMHETUYECKOW YHEPTHH,
a CJIeI0BaTeNIbHO, U TEIlIa, MPUXOAAIIErocs Ha eAUHUIlY pabodyero oobema
u3ienusl PPUKIIMOHHOTO Ha3HAYEHUs, BO3POCIIO, HAPUMED, JJIsi aBTOMO-
Owieil B TpU-4eThIpE pasza, CaMoJIETOB — JI0 JIecsiTU pa3. Bricokas Terio-
IIPOBOJIHOCTH TOPOIIKOBBIX (DPUKITMOHHBIX KOMIIO3UTOB Ha MeETaJlIUYe-
CKOM MaTpule crnocoOcTByeT 0ojiee PaBHOMEPHOMY paclpeeieHUI0
TEIJIOBBIX MOTOKOB MEXKIY MOBEPXHOCTAMH (PPUKIIMOHHOTO dSJIEMEHTa U
KOHTAKTUPYIOIIETO C HUM KOHTPTEJA, YTO OOECHEYMBAET XOPOIIYIO YC-
TOWYUBOCTh MPOTUB TEIUIOBOTO yJ/iapa, BOSHUKAIOIIETO B PE3yJbTaTe WH-
TEHCUBHOTO BBIJICJICHUS TEIUIA B Mpolecce TpeHus [2].

Ilens HaAcTOsIIEH pabOTHI COCTOsTIA B pa3pabOTKE M MCCIIEIOBAaHUM
TPUOOTEXHUYECKNX U (PUBUKO-MEXAHUUECKUX XapPaKTEPUCTUK MOPOIIKO-
BBIX KOMIIO3UIIMOHHBIX MaTepUajIoB (PPUKIIMOHHOTO HA3HAUYECHHS HA OCHO-
B€ YKEJIE3HOM MaTpUIIbI C I00aBICHUEM HAHOCTPYKTYPHOTO HAITOJTHUTES.
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UccnenoBanus mpoBOAMINCH, Ha OMBITHBIX OOpasliax, U3rOTOBJICH-
HBIX U3 MHOTOKOMIIOHEHTHBIX KOMIIO3UIIUH, METOJO0M 3JIEKTPOKOHTAKTHO-
rO CIIEKAHUS UCXOJHBIX KOMIIOHEHTOB [3]. B CBsA3M ¢ 3TUM 171 OTy4YEeHUS
OCHOBBI HCIIOJIb30BAJIMCh MTOPOIIKHA C TOPUCTOU IEHAPUTHOU CTPYKTYpPOH,
BBICOKOW MOBEPXHOCTHOW aKTUBHOCTBHIO U 36pHOM BeIUYMHON 100 MKM.

AHanu3 pe3ylIbTaTOB JKCIEPUMEHTOB IO HCCIEIOBAaHUIO (U3UKO-
MEXaHUYECKUX XapaKTEPUCTUK, pa3pabOTaHHbIX (PUKIIMOHHBIX KOMIIO3U-
TOB, MOKa3al cieayroniee. [Ipn BBeAEHUH HAHOCTPYKTYPHOTO HAIIOJIHUTE-
Jid B MOPOIIKOBBIM MaTepuan B koiaudectBe a0 0,03 mac. % mpoucxoaut
POCT TaKUX MapaMeTPOB, KaK MPEAET MPOYHOCTH MPHU CKATUU U TBEPIAOCTb.
Tak, y marepuana ¢ coaepxanuem 0,03 mac. % HaHOpa3MEpHOro HaIoJ-
HUTEI TpeAen MPOYHOCTH npu cxatuu coctaBisieT 418 Mlla, a TtBep-
nocth — 125 MIIa. [lanbHelliee MOBBIIEHUE KOHIEHTPAUM HAHOCTPYK-
Typ yrjiepoJa B IMOJYyYaeMbIX MOPOLIKOBBIX MaTe€pHaaX HPUBOIUT K
CHIDKCHUIO JAHHBIX MapaMeTpoB, MPUYEM 3HAYEHHUS Tpejesia MPOYHOCTH
IIPU C’)KATUHU U TBEPIAOCTH I Matepuaina ¢ cogepxkanuem 0,06 mac. % co-
MMOCTABAMBI CO 3HAYEHHSIMU TpeJeiaa MPOYHOCTH U TBEPIOCTHU I MaTe-
puana 0e3 HaHOHACTPYKTYPHOI'O HAMOJHUTENS U COOTBETCTBYIOT CIEIYIO-
UM 3HAYEHUAM: TIpeAen npoyHoctu npu cxatuu — 400 Mlla, TBepaocTsb
no bpunemto — 120 MIa.

Jluteparypa

1. Xpenos, O. B. Merannokepamuueckue ppukionnsie Marepuansl / O. B. XpeHos,
A. A. IlmutpoBuy, A. B. Jlemok. — MuHck, 2011.

2. ®enopuenko, . M. CoBpeMeHHble QppuKIMOHHbIE MaTepuaisl / Y. M. ®@enopueH-
ko, B. M. Kpsuek, U. W. [Tananotu. — Kues, 1975.

3. KoBTyH, B. A. TpuboTexnndeckue MOKpbITUS HA OCHOBE MOPOIIKOBBIX MEIHOTPA-
¢utoBsix cuctem / B. A. KoBryH. — ['omens, 1998.

YK 614.846.6

CPOKHU CJOYXKBbI IOXKAPHON ABAPUMHO-
CIIACATEJIbHON TEXHUKHU B PECIIYBJIUKE BEJIAPYChH

E. I'. Kazymun, I'VYO «KomaHOHO-UHIMCEHEPHBIU UHCTMUIMY I
MYC Pecnyonuxu benapycs, e. Munck

B nactosiimee Bpemsi opranbl u noapasaenenus MUC PecnyOnuku
benapycs oOnamaroT OONBIIMM KOJIUYECTBOM OCHOBHBIX, CIICIIMAIIbHBIX,
WHXEHEPHBIX M BCIIOMOTATENIbHBIX TEXHUYECKUX CPENICTB (Janee — aBTo-
TPaHCIIOPTHBIE CPE/ICTBA).

Cnoucanue ¢ yyera aBTOTPAHCIIOPTHBIX CPEACTB U ABTOTEXHUYECKOTO
UMYIIECTBA, MOTEPSIBIIUX MOTPEOUTENHCKIUE CBOMCTBA (IPUIIEAIINX B HE-
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TOJIHOE COCTOSIHHE B pEe3yJIbTaTe 3KCIUIyaTalli), a TaKXKe CHATBIX C 3KC-
IJIyaTald MO MCTEYEHHHM YCTAHOBJICHHBIX CPOKOB CIYXObl (BBIPAaOOTKHU
pecypca, TOJHOCTH), MPOU3ZBOAUTCA B COOTBETCTBUHU ¢ mpukazom MUC
Pecnybnuku benapyck ot 27.03.2006 1. Ne 43 «OO0 yTBEep>KIESHUH HHCT-
PYKIHH O MOPSIKE CIUCAaHMUS MMYIIECTBA, OTHOCSILEroCs K OCHOBHBIM
CpelcTBaM, aBUALIMOHHO-TEXHUYECKOTO U JIPYyroro umyiiecrsa B MuHuU-
CTEpCTBE MO 4Ype3BbIUANHBIM cuTyauusm PecnyOnuku benapyck, moguu-
HEHHBIX EMY OPTraHOB, MOJAPA3AECICHUAX U OpraHu3ausax» [1].

Cpoxu ciyx0b1 aBTOoTpancnopTHbiXx cpenctsB MUC PecniyOnuku be-
Japych yCTaHOBJIEHbI Ha OcHOBaHMM [locTtaHOBNEeHMsT MuHUCTEpCTBA KO-
Homuku Pecniyonmuku benapychk ot 30.09.2011 r. Ne 161 «O06 ycraHoBieHUU
HOPMAaTHUBHBIX CPOKOB CITY>KOBI OCHOBHBIX CpeacTB» [2]. HopmatuBHbIE cpo-
Ka cinyx0b1 a1 aBromoouneit MUC omnpeneneHsl: i1 aBTOMOOWIEH Ha
I1accy Tpy30BbIX — 6 JIET, Ha 0a3e JIErKOBbIX U aBTOOYCOB — 7 JIET.

HcreueHnre yCcTaHOBJIEHHBIX CPOKOB CITY>KObI (TOJHOCTH) WJIA BBIpa-
00TKa TEXHUYECKOT'O pecypca aBTOTPAHCIIOPTHBIX CPEJICTB HE MOXKET CIy-
KUTh OCHOBAHHMEM JUIsl COCTABJICHUS aKTOB Ha CIIMCAaHHE, €CJIM TPAHCIOPT-
Hbl€ CpEACTBA IO CBOEMY TEXHHYECKOMY COCTOSHUIO HPUTOAHBI IS
NAJbHEWIIIETO UCIIOIb30BaHUS MO MPEIHA3HAYCHHUIO.

Opranbl 1 noApa3fAeieHus MO0 YPE3BbIYANHBIM CUTyalusiM (OpraHu-
3allMi) CIUCAHHE aBTOTPAHCIIOPTHBIX CPENICTB HE3aBHCHUMO OT MCTOYHHKA
(uHaHCHpOBaHMS HA MX MpHOOpeTeHHe mpou3BoaAT ¢ pazpewmenuss MUC.
JIOKyMEHTBI HA CIIMCAHUE ABTOTPAHCIOPTHBIX CPEJICTB M ABTOTEXHUYECKOTO
UMyIllecTBa B IeHTpaibHylo Komuccuto MUYC PecnyOmuku bemapych 1o
CHMCAHNIO OCHOBHBIX CPEJICTB MPEACTABIISAIOTCS OJUH pa3 B o K 1 OKTAOp4.

[Tognexamue COUMCAaHUIO AaBTOTPAHCIOPTHBIE CPEACTBA HE MOTYT
OBITh YHUUYTOKEHBI, pa300paHbl HA 3aMaCHBIC YaCTHU JI0 MOJIYYEHUS BBIMHC-
KU U3 YTBEPKJIECHHOTrO 1eHTpanbHoi komuccued MUC Pecniyonuku bena-
pYyCh MPOTOKOJIA HA CTIMCAHUE aBTOTPAHCIIOPTHBIX CPEACTB.

Takum 06pa3zoM, MOKHO cJielaTh BHIBOJBL:

1. [Ipukazom MUC Pecnybnuku benapyce [1] onpeneneHn mopsmok
CIMCaHUs aBTOTPAHCHOPTHBIX CPEACTB W aBTOTEXHMUYECKOTO HWMYLIECTBA
opraHaMu Y MOJAPa3AeICHUSIMU IO YPE3BbIYANHBIM CUTYAIUSIM.

2. IlocranoBnenuem MunuctepcTBa 3KOoHOMUKH Pecnybnuku bena-
pych [2] ycTaHOBIIEHBI HOPMATHUBHBIE CPOKH CIY>KObI aBTOTPAHCIIOPTHBIX
cpenctB MUC PecniyOnuku benapyce.

3. OrcyTrcrByeT Mmetoauka pacuera pecypca [TACT MUC, onpeneine-
HUS €€ COCTOSIHHSI B IPOLIECCE IKCILTyaTallii, OCTaTOYHOIO pecypca Mociie
IPOBEACHUS PEMOHTA M NPOJOJLKATEIBHOIO XPaHEHUs, MIPOJICHUS CPOKa
JKCIUTyaTallMy MOCJIe BBIPAaOOTKHM OCHOBHOT'O pecypca.
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JIutepatypa

1. O6 yTBepXXACHUN MHCTPYKIIUUA O TIOPSIKE CIUCAHUS MUMYIIECTBA, OTHOCSIIETOCS K
OCHOBHBIM CPEJICTBaM, aBHAIIMOHHO-TEXHUYECKOTO U JPYroro UMyIiecTsa B MuHu-
CTEpPCTBE I10 Ype3BbIYaiHBIM cuTyaIrusaM Pecriybnuku benapych, moYnHEHHBIX €My
opraHoB, mojpasnaeneHusix u opranuzanusax : [Ipukaz MUC Pecn. benapyces ot
27.03.2006 r. Ne 43. — MuHnck, 2006.

2. O0 yCTaHOBIEHUU HOPMATHUBHBIX CPOKOB CIY>KObI OCHOBHBIX CPEJICTB : ITOCTAHOB-
neane M-Ba skoHomuku Pecr. bemapyce, 30 cenr. 2011 r., Ne 161 // Ham. peectp
npaBoBbIX akToB Pecn. benapyce. — 2011. — 8/24359.

YK 614.846.6

AHAJIN3 ITPEJIEJIBHBIX COCTOSIHUHM IIUCTEPH
MOKAPHBIX ABTOMOBWJIEN

E. I'. Kazymun, I'YO «KomaHOHO-UHMCEHEPHBIU UHCTIUIMY M)
MYC Pecnyonuxu benapycs, o. Munck

[IpoBeieHHBIN CTATUCTUUECKUN aHAU3 MPEACIIbHBIX COCTOSHUM
UCTEepH noxapHbix aBTomoOwmieil (I[A) yka3piBaeT, 4TO MpUYMHAMU HU3-
MEHEHUSI UX KOHCTPYKTHMBHBIX IMMAPAMETPOB U TEXHUYECKOTO COCTOSHHS
SBJISIFOTCSL:

— Harpy’>kKeHUe AJIEMEHTOB;

— B3aMMHOE MEPEMEIIECHUE IJIEMEHTOB;

— BO3JICHCTBHE XUMUYECKU AaKTUBHBIX KOMIIOHEHTOB;

— BO3JICUCTBUE BHEIITHEN CPEIBI;

— HEJIOCTATOYHBIN KOHTPOJIb CO CTOPOHBI YEJIOBEKA U JIp.

OueHka TEXHUYECKOTO COCTOSIHHUSI LUCTEPH OCHOBHBIX IMOMXAPHBIX
aBapuiiHo-criacatenbHbix aBToMoOwmiIe (ITACA) u ananu3 (axTopos,
NPUBOIAIIMX K UX OTKa3aM, MOKAa3aJIM, YTO CYLIECTBEHHOE 3HAYEHHUE Ha
LUACTEPHY OKAa3bIBAIOT: JICWCTBYIOIIME LMKINYECKUE HArpy3KH Kak IpHU
nekeHun ITA, Tak U npu CBOOOJHBIX KOJEOAHUSIX >KUJIKOCTH TOCIE €€
OCTaHOBKH; TOJABEPKEHHOCTh BHYTPEHHUX CTEHOK KOPPO3UM MPU B3aUMO-
JNEUCTBUU C aTMOC(Eepoil U TPAaHCIIOPTUPYEMOM arpeCCUBHOM KUJIKOCTHIO;
BO3J/ICIICTBHE HA HAPYKHBIE CTEHKU U DJIEMEHTHI KPEIUICHUS XUMUUYECKUX
peareHToB NpH JABWKEHUU IO JOPOraM; HECOBEPUIEHCTBO KOHCTPYKIIUU U
y37I0B KPETUICHHS; HEIOCTATOYHBIA KOHTPOJb MPU IKCILTyaTaIluu, 00CIiy-
YKWBaHWHU U MPOBEJACHUN PEMOHTA.

JIJist nMcTepH XapakTEepHBI MOCHEACTBUS U (POPMBI U3MEHEHUS KOH-
CTPYKTHBHBIX MMapaMeTPOB BO BPEMEHU: YCTAJIIOCTHBIC pa3pyIICHUS; KOP-
po3usi; TactTuueckue aedopMalnu U pa3pyllIeHUs; TEMIIEPATYPHbBIE pa3-
pYIIEHUS U U3MEHEHUS; CTApEHUE U JIp.
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Y CcTaHOBJICGHBI THIOBBIE OTKAa3bl ITUCTEPH (pe3epByapoB) JUIsS OTHE-
Tymamux Bemiects [TA.

Y yucmepuvr 3T0: T€UYb B MECTaX KPCIUICHUS CBApKOW IEpPEITHUX
OIIOp; TPELIMHBI OIOop; aedopManms CTEHOK M JHHUINA ¢ 00pa3oBaHUEM
TPEIINH; OcJIa0JIeHUEe KPEIICHUs CTPEMSHOK C aedopMaliiueii moJIoK JIOH-
’KEPOHOB; OCJA0JICHHE KPCIUICHUS BOJHOJOMOB M MX OOPBIB; ITOBPEXKIC-
HUE, U3HOC M CTapEHHE PE3MHOBBIX aMOPTHU3aTOPOB KPEIUICHHUS;, HEKOH-
TpoJIIpyeMasi KOppo3us ¢ 00pa30BaHHEM TPEIIYH.

Jlis nenobaxoe 3T0: MOBPEKICHUE KPEIICKHBIX CTSIKHBIX XOMYTOB;
YCTAJIOCTHBIC TPEIIWHBI JHMINA; ITOJIOMKH MaTpyOKa B MeCTax KpEIUICHHS
€ro ¢ TPyOONPOBOIOM, COSTUHSIONIUM MEHOOAK ¢ IIEHOCMECUTEIIEM.

[TomydeHHBIC JaHHBIC MTO3BOJISIOT B MEPCIICKTUBE Pa3padoTaTh JeTallu-
3UPOBAHHYIO MOJeIh [1A, Kak MHOTO3JIEMEHTHOW CHCTEMBI JIJISl TIPOTHO3HUPO-
BaHUS COCTOSIHHS €€ Pecypca B 3aBHCUMOCTH OT YCIIOBHH €€ DKCIUTyaTaIlHH.

JIutepatypa

1. SIxoBenko, 0. ®@. /lnarHocTHpoBaHHE TEXHUYECKOIO COCTOSIHMSI MOKAapHBIX aBTO-
moburei / FO. @. Sxosenko, FO. C. Ky3nenos. — M. : Crpoiinzaar, 1983. — 247 c.

2. UBanoB, A. @. [loxapusie aBromo0mmu / A. ®. UBanos, I1. I1. Anekcees, M. JI. bes-
6opoawko ; mox pea. A. @. Vranona // [loxxapHas TexHuka : yudeO. Juisi moxkap.-
TexH. yuwunl : B 2 4. Y. 2. — M. : Crpoitnzaat, 1988. — 286 c.
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BJIUAHUE MEXAHUYECKOI'O COITPOTUBJIEHUSA
HA BbIXOJE U3 BOAOIIEHHOI'O HACAJIKA
HA KPATHOCTD BO3YIHTHO-MEXAHUYECKOM! ITEHbI

A. H. Kamnwek, /. C. Makxcumosuu, Yan /[vixk Xoan, I'YO «Komarouo-undicenepHblil
uncmumymy» MYC Pecnyonuxu benapycs, e. Munck

KpatHOCTb NEeHBI Onpenesnsan Ha CTEHAE ISl ONPENEIeHUs] KpaTHO-
CTU M YCTOMYMBOCTH NIEHBI HU3KOW KpatHocTH [1]. Ans sTtoro mocie cra-
OWJIM3aIMy JaBIEHUS MEpe]l PYUYHbIM MOKapHBIM CTBOJIOM C YCTaHOBJICH-
HbIM BOJIONIEHHBIM HAacaJKOM 3allOJHSUIM MEpPHYI0 €MKOCTh CTEHJa
BO3YIITHO-MEXaHUYECKON MEHOW. 3aT€M Ha BECax OMNPEACNSAIn €€ Maccy.
ITocne onpeneneHuss Macchl MOJIYYEHHOM MEHBI KPATHOCTh NIEHBI PacCcdu-
THIBAJIM 110 (hopMyJie

"u Vnp p

K: =

9

o 3 o
rae Vo — o0beM MEepHOM €MKOCTH, AM ; m; — Macca MEpPHOW €MKOCTH, KT;
m, — Macca MEpPHOM €MKOCTH, 3alIOJTHEHHOW NIEHOM, KT.
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N3mepenne KpaTHOCTH BO3TYIIHO-MEXAHNYECKOW TTEHBI TIPOBOIWIIN IS
TPEX SKCICPUMEHTAIBHBIX HACAJIKOB C AuameTpoMm comia 9, 11 u 13 mm
(cMm. TabnuIy).

Buabl n pa3Mepbl COIJIa BOAOIICHHBIX HACAAKOB

Homep onbIT- JAunamerp
HOT0 o0pa3ua cormJjia JAunameTtp comia Ha-
Bua u pasmepsnl Hacaaka
BOJIOIIEHHOI' 0 HacaaKa caaka d,, MM
HacagKa dy, MM
1 <. 9 14 9
2 14 11
3 Y, 14 13

HccnenoBanus MpOBOAWIN JUIsl TPEX CIIy4aeB: MPU OTCYTCTBHM B
KOpIlyce HacaJka METaJUIMYE€CKOW CETKH; IPU YCTAHOBJIEHHON B KOpIyce
HACaJKa METAJUIMYECKON CETKU C MPSAMOYTOJIbHBIMU SYECHKaMU TUIOLIAbIO
4 MM’; TIpH YCTAHOBJIGHHOH B KOpITyCe HACAJKA METAIUINYECKOH CETKH C
TIPAMOYTONBHBIMH SYEHKAMH TLIOMAIBI0 1 MM,

Pe3ynbTarbl MPOBEAEHHBIX SKCIEPUMEHTAJIbHBIX HCCIEIOBAHMIA
IIPEACTABIICHBI HA puC. 1.

11.9
112
10.2

—e—Hacanox Nel

——Hacangox No2

275 3.06 i —Hacanox MNed
2z

Kparuoers nezu K

2 08

13
12
11
10
g
8
7
6
s
4
3
2
1 11ex
0

Hez ceTEm 5= 4 mm2 5= 1 mma2

Puc. 1. 3aBUCUMOCTb KPATHOCTH BO3YLIHO-MEXaHUYECKOUM MEHBI
OT JIOTIOJTHUTEJIbHOT'O0 MEXaHUYECKOI'0 COMPOTUBIICHUS

B xoae npoBeneHHBIX AKCIEPUMEHTAIBHBIX UCCIECTOBAHUN YCTAHOB-
JIEHO, YTO HamOoJiee ONTHUMaIbHOW SIBJIIETCS CETKa C IUIOLIAJbI0 SYEeK
1 MM, IpH YCTaHOBKE KOTOPOi B KOPITYC HACAAKA FEHEPHPYETCS BO3MYIII-
HO-MEXAHUYECKOU NMEeHOM HU3KoM KpaTtHocTtn K = 11,9.

Juteparypa

1. Crenn anst onpeneneHuss KpaTHOCTH M YCTOMYMBOCTU TMEHBI HU3KOW KPATHOCTH :
nat. 7605 Pecn. benapycs, MIIK A 62C 99/00 (2006.01), G 01F 3/00 (2006.01)
/ C. M. Manamenko, O. J[. HaBpoukuit ; 3asBurens HHWW IIb m UYC. -
Neu 20101018 ; 3asB1. 07.12.2010 ; omy6u1. 30.10.2011.
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YK 614.843 .4

BJIUSAHUE ADPAIIMOHHBIX OTBEPCTHUM
B BOTOHEHHOM HACAJKE HA KPATHOCTb
BO3YHIHO-MEXAHUYECKOM! ITEHbI

A. H. Kamnwk, /. C. Makxcumosuu, Yan /[vix Xoan, I'YO «Komanouo-umndicenepHwlil
uncmumymy» MYC Pecnyonuxu benapycs, o. Munck

DKCNEPUMEHTAIIbHBIE HCCIEAOBAHMS ONBITHOIO BOJOIIEHHOTO HAacaJlKa
Ha CTBOJI py4HOU moxapHbIii koMOnHUpoBaHHbI CPK-50 npoBoguuce st
ONPENIETICHN KPAaTHOCTH BO3AYIIHO-MEXaHUYECKOW IIE€HbI, T€HEPUPYEMOU
HACaJKOM, IIPYU HAJMYUU B KOPIIyCE HACAJKa a3pallMOHHBIX OTBEPCTUN IJIA
IIPEIBAPUTENBHOTO TA30HACKIILIEHNS OTHETYIIIAILETO BEIECTBA.

Bononennsiil Hacajok Ha CTBOJI pyYHOU MOKapHbIA KOMOWHUPOBaH-
bl CPK-50 cocTouTt U3 NMpOTOYHOrO KaBUTHUPYIOIIETO TPAKTa C JUAMET-
poMm coma 11 MM m Kopiyca ¢ OTBEpPCTHSIMM JJisl a’panuu. Ha BeIxone
KOpITyca BOAOIIEHHOI'O HACAJIKa YCTAHOBJIEHO JONOJHUTEIBHOE MEXaHNYE-
CKO€ CONIPOTHUBIICHUE B BUJIE METAIUIMYECKOU CETKHU.

KpaTtHOCTh TI€HBI ONpenensnym Ha CTEHAE U1l ONPEAECIEHUS KPaTHO-
CTU M YyCTOMYMBOCTU MEHBI HU3KOW KpaTtHOCTH [1]. {ns atoro mocie cra-
OWM3anuy JaBIEHUS MEepPel PYUYHBIM MOKapHBIM CTBOJIOM C yCTaHOBJICH-
HbIM BOJOINEHHBIM HACAJKOM 3allOJIHSIM MEPHYI0 €MKOCTh CTE€HJAa
BO3YIITHO-MEXaHUYECKON MEHOW. 3aT€M Ha BECax OMPEACNSIN €€ Maccy.
[Tocnie ompeneneHuss MacChl MOJYYEHHOU MEHbI KPATHOCTh MEHBI PACCYU-
THIBAJIM 1O popmyiie

v
K _ VH _ Hp p :

Vp m, —m

rae Vg — o0beM MepHOH €MKOCTH, ,Z[MS; m; — Macca MEPHOU €MKOCTH, KT;
m, — Macca MEPHOM €MKOCTH, 3aIIOJTHEHHOW NIEHOM, KT.

Pe3ynbraTel mpoBeneHUs 3KCHEPUMEHTAIBHBIX UCCICIOBAHUN TIPE-
CTaBJICHBI Ha puc. 1.

13

11.8
k4

1.6 — [ I1.7 11.6
/_____"__;_._.—-1 Pl 11,4 11,3 11,2

— 1.1

]

AN

Kparroote neau X
N N
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©

4] 1 2 3 4 5 6 7 8 ] 10
KommecTEO OTEEpCTIG

Puc. 1. 3aBUCUMOCTb KPaTHOCTH BO31yITHO-MEXaHUYECKOM MEHBI,
reHepupyeMOoi BOJOMIEHHBIM HACAJIKOM, OT KOJIMYECTBA OTBEPCTHI
JUISL IPEIBAPUTEIILHOTO Ta30HACKIILICHHS
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[IpoBeneHHbIE SKCIIEPUMEHTAIBHBIE HMCCICAOBAHUS TOKA3aJM, YTO
CTENEHb IPEIBAPUTEIIBHOIO Fa30HACKIIICHUS pacTBOpa EHO00pa30BaTeNs
CYIIECTBEHHO BJIMSIET Ha KPATHOCTh T'€HEPUPYEMOUW BOJONEHHBIM HacCaj-
KOM BO3YyIIHO-MEXAHUYECKOW IEHBI. Y CTAHOBJIEHO, YTO MaKCUMallbHas
KpPaTHOCTh TIE€HBI JOCTUTAETCA MPU padoTe BOJOMEHHOTO HacajKa C KOJIH-
YECTBOM OTKPBITBIX OTBEPCTUM OT 2 70 5.

Jluteparypa

1. Crena myist onpeAeneHus KPaTHOCTH M YCTOMYMBOCTH TE€HBbI HU3KOW KPATHOCTH :
nat. 7605 Pecn. benapycs, MIIK A 62C 99/00 (2006.01), G 01F 3/00 (2006.01)
/ C.M. Manamenko, O. /l. HaBpouxuii ; 3asBurens HUWUMW IIb u YC. —
Neuw 20101018 ; 3asB1. 07.12.2010 ; omy6u1. 30.10.2011.

HOBBIHIEHUE PABOTOCHHOCOBHOCTHU
¥Y3J10B TPEHUA ITIOI'PYKHBIX HACOCOB

E. I'. Knenua, T. M. Mapmoinenko, kano. ¢uz.-mam. HayK,
I'YO «Komanono-unocenepruiti uncmumymy» MYC Pecnyonuxku benapyco, e. Munck

[ToBeimienne 3¢HEeKTUBHOCTH HAPOJHOTO XO3sIMCTBA MPUBOAWT K BbI-
COKOM KOHIICHTpAIIMU MaTepUaIbHBIX IIEHHOCTEH. B 3THX yciaoBHsIX Oobliee
3HAYEHUE TPUOOPETAIOT BOMPOCKHI 00ECIIEUEHHUST BEICOKOM HAJIC)KHOCTHU U d(-
(EeKTUBHOCTU TIPOTUBOIOXKAPHOM 3aIUThI 00beKTOB. D(Pdek-TuBHas padoTa
TIO’KapHON OXpaHbl JOCTUTASTCS BBITOJHEHHEM OCHOBHBIX 3ajad — CHIDKE-
HUEM YHCiIa THOEH JIF0JIeH Ha Mmo)kKapax W KOJMYECTBA IMOKApOB, COKpaIlle-
HUeM yiepOa oT HuX. CHIDKEHHE YHciia TI0KapoB TOCTUTACTCS CO3aHHEeM
M0KapO0E30MACHBIX TEXHOJIOTMYECKUX MPOIIECCOB, OOeCTIeueHuEM TpeboBa-
HUI TIO’KapHO# 0E€30MaCHOCTU U MOBBIIICHUEM KauyecTBa MPOPUITAKTUYECKUX
pabot npu oOcnenoBaHn 00bEKTOB. CBOEBPEMEHHOE TYIIICHHUE TOXKapa To-
3BOJISICT MPEIOTBPATUTH KPYIHBIE MOXKAphl U 3HAUYUTEIILHO COKPATUTh MaTe-
pHAIbHBIC TIOTEPH, TIOITOMY OJHON M3 CaMbIX PaJUKAIBLHBIX MEp SBIISICTCS
BHEPEHUE CHUCTEM TIOYKapPHOH 3aIIUThI C UCTIOIB30BAaHUEM CHCTEM MPOTHUBO-
MI0’KapPHOTO BOJIOCHA0KCHUSI.

BOJBIIMHCTBO COBPEMEHHBIX TEXHUYECKUX CHUCTEM HMEIOT B CBOEM
COCTaBe TMOABMIKHBIC COCAMHEHHUS NeTalield, 00pa3yroniue y3JIbl TPEHUS
Pa3IMYHOTO THUMA. JTO OTHOCUTCA U K MOTPYKHBIM Hacocam, oOecIeyu-
BAIOIIMM MPOTUBOIIOKAPHOE BOJOCHAOKeHHE. Pa3BuTHEe TEXHUKHU CBS3aHO
C TIOBBIIIICHHUEM CKOPOCTEH M Harpy30K B y3JlaX TpeHHUs. DT0 00yClIaBlIiBa-
€T Bo3pacTaroniyie TpeOOBaHMUSI K TPUOOTEXHUICCKUM U TEXHOJIOTHIECCKUM
CBOMCTBaM IPUMEHsEMbIX MaTepuajioB. K Takum TpeOOBaHHUSIM MOXHO OT-
HECTHU: HU3KHE 3HaYeHUs KOd(DPUIIMEeHTa TPEHHS] U BBICOKYIO U3HOCOCTOM-
KOCTh, ONTUMAJIBHYIO OOBEMHYI0 U TOBEPXHOCTHYIO MPOYHOCTh, COYe-
TAIOIYI0 BBICOKYIO NMPOYHOCTH MOBEPXHOCTHOTO CJIOSI C BO3MOYKHOCTBIO
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b dexTuBHON MpUPabOTKU Maphl TpeHus. BrimomHeHne 3Tux TpeOOoBaHMIA
BO3MOYKHO ITyTEM HAHECEHUsI KOMITO3UIIMOHHBIX TOKPBITUIA.

OngnuM 3 MeToJ10B (OPMUPOBAHUS KOMIIO3ULIMOHHBIX MOKPBITHH C
JUCNIEPTUPOBAHHBIMA B HHUX YACTHUIAMHU SBISETCA 3JIEKTPOXUMHYECKOE
OCAXKJICHHUE U3 DJIEKTPOJIUTOB, COAECPIKAIUX COJIb OCAXIAEMOr0 MeTallia 1
mucniepcHyto dazy (AD). CoctaB 31eKTpoiUTa U CBOWCTBA JUCIEPCHOM
(da3bl B OOJBLION CTETEHU ONMPEACNAIOT (PU3NKO-MEXAHUUECKUE XapaKTe-
PUCTUKH M KadyecTBO MOKPbITUA. OQHAKO B psijie ClydaeB, OPU JOCTATOY-
HOM TBEPJOCTH, aAre3uu K OCHOBE U APYIHX MOJIOKHUTENbHBIX d(ddeKTax,
AIIEKTPOOCAKIACHHBIE MOKPHITUS HE 00ECIEYMBAIOT HEOOXOIUMBIE TPUOO-
TEXHUYECKUE XapAKTEPUCTUKU MOBEPXHOCTH. s cHmxkeHus koshduiu-
€HTa TPEHUS] MEXKIy ACTalsIMU Mapbl TPEHUS W TOBBIIMICHUS WX W3HOCO-
CTOMKOCTH TPHUMEHSIOT AOMOJHUTEIbHOEC aHTU(DPUKIIMOHHOE MOKPHITHE,
HAaHOCHMOE METOJIJaMU HU3KOTEMIIEpaTypHOU XUMUYECKOU 00pabOTKH.

dopMUpOBaHHE TOKPBITUS OCYIIECTBISIETCS METOJOM dJIEKTPOJIH-
TUYECKOT0 OCaXACHUS, IPU KOTOPOM CKOPOCTh POCTa KPUCTAIIOB BIIMSIET
Ha TaKue Ba)XKHbIE XapAKTEPUCTUKU MOKPBITHUS, KaK JUCIEPCHOCTh, TEKCTY-
pa u npoyHOCTh. COOTHOILIEHUE ATUX XapaKTEPUCTUK OINpeAeseT Tpuoo-
TEXHUYECKHUE CBOWCTBA MOKPBITHS.

XPpOMOBBIE KJIACTEPHBIE IOKPBITUS UMEKOT CBEPXMANBIA pa3sMep Kpu-
CTaJUIMTOB XpoMa (pa3mep 00JacTh KOTepEeHTHOro paccenBaHus 6,2-9,7 HM),
YTO MO3BOJISIET JOCTUTHYTh MOJHOTO KOMUPOBAHUS KJIACTEPHBIM IMOKPBITH-
€M MHUKpopenbeda MOKPHIBAEMON MOBEPXHOCTH, 3HAUYUTEIHHO YBEIUYH-
BAIOIIETO MpeJIeTbHbIE HAMPSIKEHUS] CIBUTOBOIO M HOPMAJIBHOTO OTPbHIBA
MOKPBITHSI OT OCHOBBI, IOBBICUTh KOPPO3UOHHYIO CTOMKOCTH MOKPBITUH 32
CUET YMEHBILIECHHS IOPUCTOCTH OKPBITHSL.

[IpemyioxkeHa cxeMa HaHECEHMS XpOMaJIMa3HOIO  JJIEKTPOXU-
MUYECKOTr0 TOKPBITUS Ha JAETaIH Map TPEHUs C UCIIOIb30BAHUEM B KayecCT-
Be MojuduKaropa yJIbTPaauCIEpPCHON anMa3orpapuToBON HIMXTHI JETO-
HanroHHoro cuHrtes3a (YAD') u xumuyecku ouuiieHHoro anmasa (Y IA),
noJ100paHbl AKCIIEPUMEHTAIBHBIE COCTaBbl AJIEKTPOJIUTA U OTpabOTaHbI
PEXKUMBI OTYYESHHS] KOMITO3UIIMOHHOT'O XPOMAJIMAa3HOTO TTOKPBITHSI.

JIuteparypa

1. Teopust U mpakTHKa HAHECEHMS 3aIUTHBIX TOKpeITHM / I1. A. Butsse [u ap.]. —
Munck : benapyc. HaByka, 1998. — 583 c.

2. CmunoBenko, O. O. [ToBepXHOCTHOE YNPOUYHEHUE MHCTPYMEHTAa METOJOM HU3KO-
TemnepaTypHoil xumuueckoir obpabotku / O. O. Cmunosenko, A. A. IllImaros,
B. K. Kaparynekun // Mamunoctpoenne u texnochepa XXI Beka : c6. Tp. Mex-
IyHap. Hay4.-TexH. kKoH., Joneuk, 2003. — C. 70-74.

3. Cycnos, A. A. Ckanupyrommue 30H10Bbie MUKpocKorbl / A. A. Cycnos, C. A. Yu-
KUK // MaTtepualbl, TEXHOJIOTUH, MHCTPYMEHTBL. — 1997, — Ne 3. — C. 78-89.

192



UpesBblyaliHble CUTYALMU: TEOPHUs], IPAKTUKA, NHHOBALIUU

VJIK 614.8

IHEPCHEKTHUBbI PASBUTUSI EJUHOM CUCTEMBbI
OPUKCALIMUN HAPYHIEHUU TPABUJ JOPOKHOI'O
ABUXEHUA

A. H. Kosaneeuu; /I. 10. Maxkayapus, ooyenm xagpeopvl maxmuKko-cneyuaibHoll
Nn0020MOBKU, KaHO. mexH. Hayk, doyenm, YO «Mozunesckuti uncmumym
Munucmepcmea enympenuux oen Pecnyonuxu benapyco»

NudopmaiiioHHble TEXHOJOTUM BCE TIIyOXe MPOHHKAIOT BO BCE
cdepsl 4eTTOBEYECKON IEATEILHOCTH. DTO CBS3aHO ¢ HEOOXOAMMOCTHIO 00-
paboTKu OOJBIIOr0 MOTOKa MHGOPMAIMU, KOTOpasi MOCTYNAeT U3 pasiiny-
HBIX MCTOYHMKOB. Cdepa opraHusanuv U KOHTPOJISI 3a O€