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Abstract— The researchmethodof dry ice blastingof ship steel It is shown thain spite

of the advantages of this technologywer conventionalabrasive blastingthere aresocioc
economic factorghat limit its widespread use.

Keywords:blasting dry ice; ship fittings socioceconomic benefits.

MpouUETPpY MHUILTKMN CVYIXpMIMB HEHUSA .M KOPPO3UMU
N A ECWCYN oo yesrTIcpia 4 U H MO MccnepoBarHpasig M L MW O HH O 1A
HQAa NS ypaneHWAa pa3ld3AVMYHLXTBHIWEO BT EXIEOBIOI MUK C b Ha
KM C MeTannunuuecmKmaax- N OMBELPXMHTIOCTEW CY LOPESMOHTHOT C

HW3 MOB. Mocne yganeHWwsmMsac ADK KKTK@ WM WM a1 @B CKOW O
NbAOM Ha MNOBEPRPXHIACKEN MHeHao cffteaHuMmHa 3aBopg» (OAO
ocTaToOyYHOWNOBREPNKMET N VMloMnegoBaHMA BbinOnHANa

wawTiwhgealbHO pfaxe B Yipaoy®seasoekroBvenHanHauaa OO0 « HMO
MprMeH S BN e3CTSH0 A a HMBE U «AJTbBATPOCS».

TOAPBIYUYH O MEXaWNYBEERMAY TpagpnuyumoHHO, Ha Ccypaope
C KA 4 OCKIra H MMMHEA/M HOT O OGO mMbpEees npuaT numn OAO «KMON3»,
B pvVEE H U . Mpouecc oUYMCTKWPGOYXWAMCHFRBERAAGMOCYyWecTBNAE
onpaBpablBaeT cebsa Kak nNno |IBpem@&HMY gpreaXKnHIA MNY €CKa
no 3aTpaTam. QK CnNnee-pu MEHIW@TIkb A bIEGT noctcplactaHua u T
AoBaMMpenensdarwT M3IMeHeHMWAallkanmem xBBBMNYEeCKa aHt pPyu4Ha
COC/1 npu pas3/IUUYHBLIX BUAANKCIWMABPHASEHIREHHIMHILIX 9 ¥ MacC N
NMOBEPXHOCTMW. HblX 3ar psas3sHeHWNR.

PaccmMoTpum otfemoB-e HHOCTIW aTamr abpas3unuBOCTpPYyMWnHa
NOTrMM OYMCTKA KRRPRMHYCHOBMXM CR&HKC TOPTY KOPPO3I MM U N0
OT ©OGurnoobBpacTaHUA,a-XNpPBaEKOMPATTSOHMHIOT 03 NOKPbLITMUSA.
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Htsyd Ot sagts B yj MS Ow LYWW jClkde desfls: 1t

Hdzv Cstef k& fdg Hjdd?2 It

d d3j daj ded v 3
dL
Mepep UNCTKON  rapmamngpade KEaecTOA
CTOHHbBE AWUWKKW N J/HoNmnacHu20cpeOBHBLX BMU
TOB KOHCepBUpPpYywTCA. Ha OnoiBepyZXaoeEeHdBs MAT K |

HaHOCMWUTCH4 cneygnmanbHOEB BLEAICTCIBIAK M, X , 3 aK &K rpas

Hue—nans

nponMs3BOAUTCA r'MApooyYyuncergrasd HO en AT @M 3 H e&KHU e
o we in OYUMCTKOI MAT KW MMUN BUYESTAK aymuno 1 B O 3 g6l c T B
CKkpebkamu. Mocne oyncmE&[WE@BOBEQXWMHOLE3WY.-A WC
NOBTOpPHaAsd MUHCNeKLUMWHA. KON HaAaKNOH, MOXXH-KOH

B KauyencptmBeeeopdb be K TOM OK Yy ga/ifaeMblX BeLUse-CTB
ouncowmBbLIOPAH KOpBRIy-C CHEeHMLA Ty XXe OoO4YUMWeHHON no
noxxmMBalbopr ckmnini». MpunmMe H AECBWBHIOA BIERABJ/TE€HO ,Yy-4TO
npeagnpunaTunn MeTOoA. OUYMTITX UM b ig@p IYB@CEAMA TOCTA KBO H:
cCyaoHaunagpoAWvaeH@KWMIA JaBNewmenmr, NMO3TOMY ne # 0

35-40MTla. MpounmsBoam-TenK®POCTRY KANN Cylueawmr-Bye
HoOro wMeTopga (B 33aBWUCKINW@AT MY aOCTT nyarypmgansge Mol
HEHHOCTMW MU CTeneHW O0OPBOA A HIVPSO BKegaperHyac a P L € H K ¢
-5-10m¥ yac. PaecX20i—- Bomypoypecca OYUCTKU MeTO)/
1800n /aw . rpaHysn Ccyxoro nbpga, B |
Mpn paHHOM MeTOOge HAWWHMEKWMY ©TOo3 MbET NWpWm O-
n He npoM3IBOANTCSA nNBpwm3 A pHAOGCODBRE XBPAATE/IbH
OFTOC/NTONHYIBNOBRPEBDOH DY WWH MWK U .

JAOCTATOYHO KayecTBeHHOKOHMWeyaepg &E® D P € 0N me
OTHbBIX HAPOCTOB,C-0T OHYEWJTTTAKHMO rGObl 1A ND@& 3 O M a C H &
HOro 3auw papeéyeamca pgonfbpu pabdboTe MBOME@GiMKH'
TenNbHasa XMMMYeEeCKaAas BUAETKPAE.KOMeHAYET@s n (
OnAa npoiB e3gkecHIMe pyM Me HUIM&A/HY IO MacKy WU pecnup

ISa3IT =z c
SnNsSsozxT -

HOT O mccnepoBaHMa— HOBbMCWMEamnbBBbBKM CAyyadx 3
cCTpynHom OUYMNCTKOIL- CyXmMRACKIad)gom,nepyaToK [0
nonb30BanNca: MpomnmsBOAMTENBHOCTHDb
1)cTpyWWHGBN dARIBLASYa T @MnomMaccBUTD cN/aY alc o
T2 »V=@A4 5K T1 ) M/ 4ac, T. e. npumMepHO
2)ne nor e H ePeletzey PE3 G» yeM nNpunu TmnappoagmHamMmye
(Q=80«kr;/ yvac) BCeX cCnydyasax yaganeHue
3)4V3eNibHbli KOAllaspecG@OPPO®UN NPONU3BOEHIOC
Copco> Q¥ 2 F/mu @< ; 1 2:6ap) HUN .
A)KOHTeNnHepaHIeNHAn M - CcXXMxXe MNMocne ypaneHma Mac.
Hor o,(Me@45kr1 ) . 3arpsAasHeHN"” 6Gbla ul-poun:
Mpun ouymcTKe O6GbAKW UTCENIOb/HbA3A0KBAA P BB 2P NO 4T B € |

conna C pas3nunyHOoIi K OKHadavercyrpeaal, Voe4im ¢ mK U .
AnamMeTpPOM BbXOAHbBX- oTBeplipompiec CHA®BWNCTKMU C )
na O6bIIN MCNONb30OBAaHbL WEPOKNMEBOBANOA @A yAa
cpefHel CKOPOCTbLIW CTpBUMUADPaAaKWRIKN C MBI AN

Takunue conna OgeAn wmawbGemeenaaly o6 HblX Me X aH
PeKTMBHB A180ocyqpalceTHaiHa A6oun o p a ) . Mocne ypane
Hanbéonee SPPEeEKTUMBHBLIN NYHOM Hiaa ARHBEP X Hoa-T U
CTPpymM Ha o6pabarTbBaeMyeln aMDOMEMEOPVX HIDJTETHK N ,e - 4 a C
Ana nopobHawcoa®B@NKM aNbHO YMCTbBIMUM [Jaxe B
90 r palgpwn OOpaadnooTpK e CTHPMP U MEMMB WA paHee wC-pepoc
npob6bunBaeT OoOuUYMUEBOBIERB CH/DAIW, N MeXaHMYYeCKoOoer-o,
CTBYSHA Ha Kpasa cnofa, TnOEOMMHO ocdWMEa @K@WHB® anB u |
nogHMWMaeT cnounuc BB BEPX/HEBOEEM.E H LN . Mp o yye-cc
B bl B /NTeaHKO)XK €4 T O Hanwonee 3 e
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XUM N oD Pa@PLBAbiBaeT cedab6&makcboes, LONONHWUT ENE
nNo BpPpeMBHRMO 3JIakpaTaM.annapaTypb He npounmsaBoOAMUNO
MpoueCOLCMprmmancK- Ta JanepoBoW/cuceylom a
Xe TMmpHMMEeaKCTEeEMAPaAaBANK NA PdBe KT U B 14 @ CHECH/MO € B cTapol

cmctTeme T umagpaBAMKMU J1HOKKOPBEICXK U3. a K P bIT U A
Ina ObOHapyXeHa Teub MexByHamaoaesrRra®mer. BpemMsa [AN4
MecTe Teuynm O6bIIO0O OOAPmMOPACTAODMEM MK PACKM c n
ApaBAMYEeCKMUX WNaHT OKBQ p Nyic/anm HEypmHBa UNCAO Nb3yerT:
yr unXx MeXaHMWUe &IPIK X LenanenynmnnoxmmMmipuwe eqxime p a
I X OOM/NbHBIM cnoeM T loacme woepPpHM@X @K W.6p abdbaTbiBatlT
TA NpPpMUYMHA Teuynm 6 bl/paa30BOE NMMPIYTAVQHOLOEMT A4 NS L OB e [ €
HapyXeHWus4 ee MafTouyYMmIOBEPNIWTPERIDBORBO CECTOAHMNS
Cb Obl CHATWE HeKOTOPaUKNageTlAI@#ABNM Nea-0T MYy C
TOAG@CMecGwoouue HBOC €T O KWer o nocne o6pabeo-TKKM NoL
3a 5 vMpay@eawr obbix ycumeagamu, LOBOJ/ITbHO OAO0POT OC"
6blNO0 onNpepevieeWwB@ e vma-CcBOLECC UM €ro0 HewmcnidyNHeHNE
MEeHI K UIONaacrocTaBnMNo BUEBO elWe [JOPOXeE.
25 Hwwur . OunmcrTtKa CYyXuMm nnbpgom 0N
MeToagdWC/IinpoBogununayxpma nantifoding(o TcnomnBwygcAa Kpa
TaKE@UCTKAa fAgeTameal- Ma&lypea3 nNoBpeXOAEeHUA HUXHET O
MO B . HUXHEIN’ Kpackwu. Konnuecrts
TpaguuyuvnmeARBW@EbL OYMOTKMBHUNYMBANOCDHL MR-T epunano.
e i (MawwnH, MeXawWmwlMEGEB,C Eapwwicma, KOTOPp®bLNR
ToB-6oponEBASA a p mcaor o/ypaH n nepepab6boTaH ans
KpaHb W T.MEk. ) W@PEOI/IYHIO HBPHLMB.OADOEABGBOTKE U
N60pPKN N O0O6Gep-abomamsa NXoCMbM Y4 B O3 BpalwaeTcsa B
pacTBOpPUTENAMMN. HeYg@xnemmwmneo oK @EBIaT¢M i T akKmu
M nNpu UCNOoETb3 0B@MUMNB weT®TpaB®CccTaHaB/IUB a
BHOMW OYMNCTaK-U CCY/XOUM [VIObKOPOBMT U3MH B M®E T O U X
@AME@ABW CHBWXaeTHOBmMEAMNA (ecnim 3Tyw MNOKPH-HIT
Ha pas3bopKy, eTIKATKYL,ANG-/OBE® N pa K MHIa M) .
0 6OPy @OEBHRMN 1N A OcHOBHasa 3KOHOOMMA OT I
PEMOHTHOT O T PBOMHBIBD LTEMB BRQATOTOUT B CHMUX
OCTOMN CyppbH-a HKEC/REWY eccyTaBas NaTgXeol o0®- M CHUX
MI3agDMHROOXOAVMMAO@MTHAHECEHNA HOBbBX 3alLWni
aThb XUMNUYecKWaenn.BeUleonoBB3IOMBAHNE CYXOTQ
cpeagCcTBaAa Ha WKHMWUBOMEGEe YPHDBLW LU OTX0[0B |
B uenowm, MeToHma 66e53% 61 a3 MKBGHHOOAM Nar-b O 6 LWLe e
M CYXUM /bhOM MOOXETN , B bKTOE/ICMHYMETCLT B O€ - U C M O J1 b :
ecpco 04 MUCTKM XN@MNaaoBN MM, €K@ B ECTTCOTUBMO C T |
B
n
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amMmun. TMNpun pea-UVMOGRMDHE MT MCID.N

Ha nwb6oM pgeilcTByBouelp 0BDENMI X mccnepmpo.
a HH b MeToa MOXeT C9@mHoOMUMTBHamMalngo ygensnoc
neTtT TpypAaa 3a o0AWH T@®E6HKGEKXOMNPLOIIGEBCEH MOSU. M C T KU C Y
EblNo nNnpegBapuMTeNnbHO MGAOWMATODBHIO MCADMAbL3M-BAaH A1

NBD W EI0WA3IF A< IWLWTOAEOL
o o
©E
Q @D

oTKa3 OT MCNONMNb30BAHMUWMOKAMMBEBWMIMXY OB CcwaHa. [Apy

wecTB UHaM HWBaBO A€ 3 KOHuWawncra WHKIYHBIM CcNnocob6oMm.

MUHUMYM $52, 000 B ropg. O6 blY H bl cnocob cocToO
Bo BpewMms mccnepoBRAHMOT K@ bITIOOBEPXHOCTEN CKDP

yCTaHOBAIKXEITO BNAXHbLEOPWBWUBHBLM KaMHeMa-uw ganbH
KM Kopnyca O4YMnmuwakT-ca @OoITKIPpeas,pyHemIioC OCHOBHBbIE
XneElpn sage&®MoO@BopypgpoaaHMgapaobDpDOo cnocoba B-TOM, Y
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Htsyd oWt s dgd Uj NS Ow 1 WWiCkdodasiis! §teddsj dzj dedv o
Hdzw Cttefkfdr 7 dLHj dzd?2 Iste

nn, 3a30pbl M OTBEPCT B NdA @M Bl Y™ UM [ O A N U
cCopom, 3ar pAa3HAKTOC-A NPHUAMISH W E€ N BUHRAMTOBbLIX NC
BpexXjgaeTcd NOBEPXHOCTBOBPEBXAEHNA BMUHMUIMNA-. K

OunMcrtTKa [YMMMOBBO/UHEEHTM A ObI1 ropas3fo HUX
36eratb BblWen3 NoakKeHHGBIEp AaPOOKIE MCT XY e nNneck:;
€eCTBEHHO oOoO4YMNMWaa PBUHTBURARGWDRBOI AWM ANWEK PHIHMHANT €
aAallbHOINIO COCTOAHMUSA. MMoBePMKYHIECCTTLB 0B.M HT a
ocne OYUCTKWU TPagUUUWOHHBIMIHCNOAEO E@PRACHIERNA a
atToBad W WepoxXxoBaTasaTHaAT & MGEBR®IL OHTIDO ACH N
TpebyeT JONONHWUTeNbHOATNOMEAPIOBKMANPEenEeNATHb

O@6Wana MNOJ/TYyYeHbH ble YpY4easCyTIKbMT aBE M B R P A H G @T .
MOXHO OTMEeTNTHb cwi-e ,y majg e HenooiowkMa e T B WHWUO
TenbHbe acne@GJ/bh mMmeTopaTaTOUYHBM cuUenNnNIeHUeEM

1.Ecnun oymnmnuwarTthb BWM-HTbIHO OYyIb&X®T KM CO cnabbm

zZ Ox £s

XUM nNbAJoMm, He WCIMoNb30/HAN UAepHYbr. U XMomeaxHy fe e
nor nn, coxXxpaHsaeTCH- [ EenpOBKOPHLATUMERT b IBIE Y C Y Ca P aHE
CTOSAHMNE NOKPbLTNA.O- BoB®erbHOIame@@aKWO ,N ApYyTrune
BEPXHOCTHSb CHUuUXaerT WYy BIWB@aN6eBOTab oNTOLK P bITAU-A [
BMHTOB, Y MeHb3uBaBRU X PTEpHeVBAM @ U UM C J1 O XX H bl .
3aTpygHsaert HapoCTy-BOSSOPO3CHREIM T B N1 pPHAKE npe
wek, MW ynpowaeT MUHCNeWHIpwmmW.eHeHMNA npouecca n
2TeXxXHoNnNormnma nos3esennaeepemeeieans 3060pyao0Ba
cCopeHMsAs NOAQWUMNHUKDB, BAGDPOBK WM, OBIB3EMO XHOCT |
CTUNW. Hao6oporT, Nopno 6Melmea NNe@AT TRA LUHKNKO T 3yark bl T bl X

oymwatTbCcd CYXWUM NbAOMHMAX C MUHUMANDbHBbBE KO.
MpoBefgeM OULEHKY 3 dEGEeKamBHOT THMIAIT KEGRIO @t a 0
TEXHONOIMNYECK@r O WHCalELMO CCTN OB @ED & MBETHOMPMA Y H O T
X UM nNbapdmMmKBpPBM™A TECTODBR@ADLIT NS, BODaMaKAenB H
OYMCTKWN CYXWUM NCbygppHva I CROPEHYOCBAHMUSA.
6blno yganeHo I'Ip7I/Q62ﬂl\m3VITeIOIqEI,H-ICVIM3VI3 OCHOBHBIX
Kpackwu. Mpouyecc 3 AHSHI/IX aopKaok/moe pHNB ywoum X 1T 3apde K -
pacxoagb®B®@Hr RK&Ocuyu®F CcTToonvmaao cmbpabdboTKnM, 04BN S
CTU ovomgcHTokfrop B e f®&H B UBBOAUT E€NbHOCTb .
nnuye 1. Mpwu cocCcn npouvusBOAaYV
onpepensdaeTcsa BpPeMEHEM,

Taonhy@mydls Msd®ismisd peydmisgSodc Tur aeTtc A Tpeob
obpabaTbBaemMoil NoBepXt

Tpyaos3al| (35/60)$ 55/ $32 Ana KonNnuuyuecTBEH-HOMN
MaTepua| 100680, 48 $48 mspoagutTenbHoctTun UmOCIH
MToro 3 $80 Ha oOb6pabDT@HaDOW 3 a e[
CtonmvedrT| ($80/3.72) $21.51 BpeMeHMU.

M Mpu oOoNbITHOPOOE SIOILE

TenbwWDECA C Cc 1 e [ oBBIAUHOHCUBE
CToOoMMOCTb OUMCTKN ECaxXmaiPHielMa g ¢ 10 aap-X
3HaUYNTeNbHO HUXE OCGTOMMOLET M M CNONb 3
BaHMUSH XUMMUKATOB n py”HBOpﬁeMd?@pﬂand(TWKm
Apyrvne mMeToOofAb OYUCTKU HPEazCaPePpAHOBIEGRoro nb
no cToOMMOCTMU C [JasHaHbIM NPRAHELKHEPaM yM3 cyxor o 7
BBICOKOW CTOMMOCTMU BbLBO3&aBFokekBupyower o B
ﬂono.ﬂHMTeﬂbHHee-TeCTb.|yr§ﬂ'r)a,q(av/|f|;rpaHyn
Hnewm A[pyr unx NOKPBLITUN C.nfigETHPY € MbIX
naHenei panun ypaoeANeTBOPOBEEBRRHEM BmwmeitpaH
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4. vyvbktoddzddz, .1. [ Otddz

OTKE@ENYCTENA&BBIAOP OTpPac/eeBmnkp VMETLUSI/XKACXEB U

¢ .
T
CKWUWN». NMprnvepa e yi@AH HOK NTIOYEeRPAMN3BOACTBEHHOT O 6p
npeanpuatTun MeTo. OUYWE TKH clodpnoyiea na N3nNemMeHTa
cyapaHabpasuBocTpylhasin wmapmyruelHpM 4 e c K U X HOpPpM, a
MN3IBOAOUTENbLHOCTHb LaHHQ@rEeO bMeTOAAWAEH U A npaswnn
Kopnycy (B 3aBWEenmp@e®@TOkeOONacHOCTWU, B COOTBEeTCT
PO3NOHHD<IOM)uac. @acxPA3IPaBbOTAHHBLIM W YaT-BepxXjer
pasuBa npu Aunawes2pbe CcCHMEABO0E Peby TBpHE@TC-GY HNC
—~30Kr3Mmnpu o6paboTKe K@DB ENPPXOH/OCBTONL CTBEHHOT O 0 6«
O cTeneHS&® H.YMNCTKM CTaHKOB, Ma WK H, mM-eXHONOT
an s npoBeffgeHNSH N HU/NE I OECHHICST K 1 .
HOBBbBM MEeTCOTAPOYMA H O I ouncTkBin nogaBnawwemm 60NbWwn
CYXuMmM nNbpoOM, METUWBIALE (CBRIY/HGASEL B B nNpoueccece YUCTK.I
HblAbllWLE KOMMNNEeKT OOGOpPYLOBRBBYWRWTCHA Boga, WCUHTeTW
Mcnonb3oBanunceb [ p amywen bl C pCceyXooTr BOA |, XUMMUYEeCKMNEe

no pad2 ,-03,0 MMm. Mpun pabopraecTBOD pUTEeNGgOor Hepapy@sH,0 4T
CTPYMWMHOM annapaTec-MCNEO/NBPBOBAQCUEDbBMNMAaNPUMEHEHMNSH,

Ka, HaAaYWHWKW, NepyaTKMOKCWMUYHBIE nNapb OKa-3blBawT

MpoumsBoaAuTenNnbHEeECTbTKBOKO@BRAOALENCTBUTEe- HaA 34
12—-15m% yac, T.e. —2pamr-MepHIWK ®B 1lndpeanpuaTusb.- Mano T
3a 6onbuwe, Yye MpYmWHW MalbprasmeBWOWIKLT/TEe HHbEe TKaK Has3 blE
MeTopfe. TUBHBE NOMOWHMKNMU» B KOHEN

Mocne yganeHmns OKBMiLebl , KOMEM& N BUE SIKMH bCXT S 4 0
npomsBeneHa [AONOJ/IHWUTEBMOBH aniso N ApaOEpPBA MeX-THY O, a

ANA noapTBepXAeHUWSA KayedTBRAaOHWHYMKKAHAaANM3ayuuio.
Bcé obopypgpoBaHwue Ba XmmpenebHABAMEHTHO-I 4YMCTK
cb6boeB U [fONONHUTENbHbBERaAaHAMMPOEKKMNX nNnpenapaTosB
PaccMOTpPUM 3HKEOKAIOOTIO PalBYy Ha A X ObiBaeT a®McGONWTHO
ye cC K n e aveexga . C@lk B1 O C TEXHONOT MYECKNUNMMU TP
YyCNnOoOBMUAX 06O C/TOPUMYUBELCEKNOCIA P SK WA B N1 € MbIMUN  XBIJOCaMO MY
mMTyauumn BpaPvHeec G x o oM McaT BEHHOMY TN poLecCcpy-. Hanpyv
a3paboTKa TeXHONOrMimmaueBRTpaasaiee#d bixnnate o np
a OXpaHy OKpyXawuweic T XL bl, H a
MEHbBILWEeHNE notTpebneHma OHMHMILPIKMEAH bIXCY XMMT O/Tb 40 M>»
ecypcoB, Ha yTunuvmsaub@esormpgpeyYHasa anes-TepHaTwu
DTN npoHoanmeOvobll € 8 - a K DEAJ)y NpPpeyHbM C 9KONOr nyec
Hbl Jgpieir aBGaA-KeTepbuyprapeHunMa BCEBO3MOXHXetM abpas

(¢

OT< T T

JleHMWHT papgcKk o limMmHOOOr/Iaec TN H O T QAren s M.
WAHOCTPOUGCEMBEHBIRBOUT ENbHBEODP U NUKBUABALEUSA OT XC
CYAOPEMOHTHDBE nNpeanpuUHRCTBEMAT cHa XlamMAaaT/Aee HB aXHbMHU
B uyuepTe ropogpaa. TaMumu B <cebBecToOMMOCTHNU TMNpPoO
3aTparTbl, CBSAA3aHHbBLEOY By WE@WMP ®HMIA pacxoclbl 6yayT
oKpyxXawwein cpepab om- cobmb@gremMLeMmMo BXHMNE TEeXHOMNOT V
NOTMYECKUX HOPM, H@C O GEOHIHBOO TFAE TP a3THbA U U T éWFb HO  C O K
KOHTbpDa@INHABCaAMMOCHEpPHL YecTBO -oGQXmMmmwBOoG6pPAaboTKke #”
YTUNU3 AT X @ I000BH, U n 3 calvaixseTCcsa UM BoO3BpalWwaeTcsa B
3HaYMTXe NMbPHVLI O W 10 @ T KEd OB IO TOXA bl OYMUCTKMW OF paA-HMYUBaALIW
noBepaMocT prnanom yagansawuWummMcm- C CYACc
M3BecTHO, UTO WY NCTIKOKOHRPDMPBIK LUK .
NeHHOTo oOo6o0pyAaoOBaHMA B NKrE/TECKAN CBIORHO B Ccer ga npwu
COCTABHOMN YacCcThblo ertob OB OB OT3EIXYHX0EN, O T KACHT O P bOM M bl [ bl |
CKOro npouecca. Ha Bcexagbhea mMTK NBOCGEHBUEAECTUTENb
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g4 syd OdA wazs 3d yj M Ow 1+ WWjCIlsdoe desfls: f tod d3d dad ded W 3
Haz" Costibkfmdr & dLHj dzd2 st

ne, MnNO3TOMY, MWCMNOOFb3YyG®O MU TKY C OMATMERLTBE
Wb yYyraekKkumcnorTbl, biMbl  HHaOXCOTabu MKCOgM NMea H@Bia HB1a® - UXC UM
M PLILHON CcUTyauunMoABaXKBRBiOB Mnslpyg MX cnocoo@
MbIWUNEeHHOCTHN U ANA okpyRhokdxKedee&gB 034y Xa,
B npouecce 6nacTtuHTRLBOLWC MaTcPB@ATDE BEHTNU
He nNpuMeHsTCS xXmmuuydOMLIUEHFHAT Bo X HUXKHUMX
TenNnun, CUHTEeTUYEeCcCKUue MO 4 Cpoea/:}eé"f'feé"'%"['/ﬁﬂoﬂbl

B3pbBOoonacHbe u neo-xapdbh&l B : 5
ctBa. B npouyecce pa6orTp "ME § %%%?%ﬁm? pabc
c BKE I O /D

o OAO0ON M MagdbcCA
BpeAHbEEewMIEMan TOKCUUHBXLCAN 9|B'K0Top'bu7| H Y Kb
JaHHaa TexHONOT nMA ABNAGTE A @q“’?p?/'j’m?l%%dV'oGpa6o
ANs mepcoHana u OKpPpYyXap H GP&&Boi moxeT B

Mpun ypape O CYXDAPXBOGTH s o BAMsOWUA He
negyoénunmnpyert (mcanapﬂgggﬂil Y BRSSP
waetrca B aTmMocdepy KaK-Koéﬁ%QUTbﬂﬁ'o%“o'ﬁ%ﬁ- MO >
(CPH. €O vnmeeT 3anaxa, xR¥YCOkPyH&OWMeEe pacrTert
T a, OHB HMENTN PN EK T PUYEC Toe B MWMY eHCEK N e cnocoo6bsbl
BocniamMeHgaeDCsT.aB/@OeT neMonb30BaHMWeM parc-TBO

MepHO 0, 03% aTtTmMoOoCTepbCc 3 EeEMOKCMUMYABNAE OHWNU CO
CA OLHMM N3 BaXHEHI-WMXOTAGAB, ®©OIDORE®E HKHEeOObXC
CTBEHHBIN MUCTOUYHMUKO-YyTnePOpBB NCAPABI®BAHNUN X

OUMBIX pacTeHUuaAMU. paCTBopMTeneﬁ paboyue
CQctummynupyert pOCTB[Qaé.ﬁftéﬁWlﬁVlﬁ Bpeﬂ.HbIX B ¢
cnoco6cTBYyEeT ecT®cTBEHHON @F)? M p 3K OH-W‘H”b'
BaHMUI TeMHepaTypblbl-3eM”HeocY”% (HﬁQKETa HEneEHAAOT U
AblXaeMbii YenoBeKOM W FloTHbIMKM T a3
pob6aBnaer B aTlvlocqaepI]\/II%VZI pMMME%aHv?EaBEV?V?ZiiV;T)
D pWindknanrer 25 G0Ny, HIE AT, geryanen
m 95% s3TOro KOnNMYyYecrTB lﬁlﬁ)om3qll§l'aoc,ﬂ,rVI0TC§K d®-Mu u e
NOGOUYHBIX NpPQAYONEBEB.OA é3HOCTb BhicCTynaeT B
MHXEeCTBO MNPOMbBIWAEHHbBX cBRAUHBABMHBachResacee TN
Takux Kak CNuUpTOBHO-e MNPOWBPEP ACT1BGq wes, a-3ar
3MHOBOE NPOM3BOACA-BO |y il -c TBPOOML3UBOME u Mke-/1 0 M
Mbli a3 cobupaetTcsd U cHPIOMEKTI aBARYMMXCA u:

o6bpas3om, BO pemMsa NCNOPAKEBABAHWMACM®T 0odnda Cc H O
6es3zabpa3unuBHO OYNCTKMUp &G/ KMaMT b/l.b ATDMO MHIEB O AU T € .
nponM3BOAUTCA HOBOT O [TaXa,n nMNvaoucutHoe YyoéKyeae T B
NMPOM3BEefEHHBIN T a3 OBLINYIEKMOT (A1 B B & T BI & 10 HED- T M 3
chepy. CKoOWn” HecoOBMEeCTMUWMOCTMN

Kpowme YNCTOTHL U 6lEBHMIA C MAIKNT nn o npunynHe

B
7

MCNONb3O0OBAaHMS BaxHo nyolheHpuobTas,, CyBTAG ad¢l H O rso- C
XO0W nep ABnNsAeTcs BTOPWM HRbIAVO On4pBoBaRy Yk MT SOBMI, D 10 B .
APYT WX NpoOoMU3IBOACTBEeHHbBX FdpoaueacTtpwBNY K@K - CBH
ecrThb, OH chpenadt n3 BObYBEAHOYBYEPHH ON /DU N - Hac
CO,. B 3TOM CnywWa&eonrpoBa/HbIL O3 Pdhek T Cc pawlboTo.
M3BIMTCA U He A06aBNsaeMOc/Hm® B MOrBudHHED Yy MPHINH €
nNo3aToOMy He <cnocoé&cTBYye@MU BlosHUkMDdMN | SOG np
HURMapPHUWKOBOLO 3d@dekTapaxartThb 9 PpPr oMamnH H O CUT/b
Mpun 3amMelwWeHUNN 4o 4 1 CTT&XMH OTNOK AWM Yy pOBHEM KOI

HblMW MaTepuanamMm Ha BpacawynreagxmumasamyboT a
NbAOM CHUXaeTCHa Kp-nunybdkapad HApPpayMTAMOroaa-BpeE
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o. 4. yvybkteddzdds, t.1. [ Oteddz
HMA 4YenoBeKa B [ WCK O MUTOTPBTOHPBY XA OB GA/HMHEA C OynyuyuweH:

A Xg,. bopToOoMmM):
Mo X H O HM@ISTNNY 10 M3 aB U C Co=0 -r,-8)9,, (6)
MOCTHSb Me Xay napaMeTpamid -BipEwWEa@m 6V nun UYNCMEeHHC(
CTOMMOCTHDbIO BpeMEHMWU e HuEIa Hoosk p Blle HU IO NOTeEepb
ycnosunsax AV'CK00|00P3T'HOF@pd@yﬂM)cﬁB?;ﬂy%y%,eanble
BeCTHa Be/qTndumHa I'IOLIa@@ﬁ@ﬂan%aqnﬂrbﬂaBT{]tfb)mepH_Mg1 pye¢
paboyer o Ha fJaHHOoW® Oﬂl\/ﬁapTaMU.BRHlomep@ﬁﬂMehﬂT Pk ynmaemo (
NycTUT®, NpPN  ynydWwWeHNWr § fdadGPulel npoumsBOoOagCTBaA
TpyypoBeHb fAuckomdpaxpTa CHpBUGRpegeneHmwr NpPUPOC
L. Ao L, (3dppexT AVNCKOMIPPWA[acoKkpalweHne 3toTepb |
AL,=L,-L, ), T@okpawatTc s r.ﬂ.cETper?vK AocTtunraerca 3a cCH
M N3 gepxkKwu I'IpOI/I3BO,£I,CTg)8H sapnnath pabodux B
einvyeHnsa pgonycTom-MOor o BYp

y B
AM =M, (L) -M,(L,). (1) Tbl B YCNOBUAX AUTKOGOPTaA
AHanor mM4Ho MOXHO u-pefETRBMTE 3 &P KBCAHGHKIBIP PIEPK T N P
MOCTb NpW COKpPpalWeHNN pBopcerMentom 6O onpepgenserTcs
BAaHNA B YCNOBMUAX [ANCKOMDPOPIHRAr NP Y A7)

AM =M,(1g,) = My(1,)  (2) rA8rM-cpepHevysaacponBiaasiB a NP o U

Taknm ob6pas3oM,e-umMmegdyoK@AdIYHOr o pabouer o, y
pexopaMekaggr TloTepwn N NXDEPPOUW 0 y Ny WHK O men-B , py®o.
YyC/NTOBHDO cyumrtTtatrwTCHA P @ BCHTbRM@ 6 OHUYWIXIO AOHReW/jn N6 € 0 4 Y ;
HoOpMaTWBHOIM( ByjpeOMBEHHEM € HoOCp & 604 er 0 AfmH B p eHMa C ;
npeBblWalWemM HOPMY: HOW noKkasaTenb O{MPEeKTUBH
M(L)=0npwn L. <L, M(z,)=0; HusauMw,;KkonunmyecTtTB@- NPOMN3B

CTBEHHbBX pabouwnx.
npw <71,. ©) HeraTuBHBLIW 3ddPekKT JKUCK

MepecuerT npeBblUEHKWR NbBEMOBHASCCcCMaTpPUBYyaTb B 0]
AncKoM@popa Ha pamMouyeM ywecCHTeeo nYar BaAW M A T HaFX 3 K 0 10
H bl , yuepes3 MNoKas3aTee-Nb plaOMEeYTCPTBMOT @ H N R P10 1O K X K O HK
MeHNW paboTesbl, NPOM3IBOANT EHWE W pPROPMYIIENOCOBHOCT b
npneefeHnNa HOPpMaTONBHOT @x HYA/PBrHAKL Kc K uyueTw-M 4Yenos
NycTNWMOMY: Topa wuwnu, BepHee,p-BCcell CO

nglgo.OS(Le—Lmog), (4) rOHOMMYECKUNUX MNapameTpos,

Mpw MoAepHMU3IaAUUMN TR G MBY Y, -

MO XeT 6blITb nNonNyuJyeH TexH 4% c Qﬂﬁyqu”H Ho-mepartWns

MmO _BCEeM OCHOBHBLM 3prC
e KAL.. Bpema pab6orTubl aneonkquBaeT

N 2558 %% Ta% MoxeTte-mcnons:
Ha At v nokasatelb +GRAVNETBBRYockonnuecknux wmc
9KOHOMMUYECKOT O 3queKTlgor0ﬁlé(l1)Ka1HmcﬂquMl(l@cewmm

KomMgpopTa cTaHeT: CYy6beKTUBHbBE MHeHaMs pabGoT

Arg=10_0'05(Le_|‘4'“‘5)1-[100'05“6—1]. pamMeTpax MalWWH CcA-YyYyeToM
(5) CTBEHHOTIO cCcTaxa, onbTa, E
B oToM dopuyne- c ﬁ%ﬁé’ﬂ”B"V‘So”nfmageaﬁ”ocr o onpoc

- >L —L.
BUA ALSLgoaf Pk 2Ly, HEHUWSA MUL EVMALBO 6 CNepneBaHNA:
LAaHHwignTepnn XxX@8POUWRoGREdckmne napamedr-pbl Ma LWy

cyetrca c 3axbderomeqBe0epPle Hackonbko BamM yno6HO
cneposaHunamn . Cenbeyg pnaHHOM MHEe XWANAWu n

L p W
Mcnonb3ysa TpajgwuunoHHMBPEr 3K 0O H me Heob-naronp
T 0

M a
, 9 Pk ak n
MUYecCKMEe 3aBUCUMECTYN HMOKAR REBLBT Kkomapop T H H
ANTb TOROBOW IKOHOMUUELKMNHI 3 ddeKkT 0T
MoAepHusalunn kak npn  NPHBUAEBREEARRA L noagBepr a
NPOAYKLUMUM NOBHLIWEHHOT Oy ek elyTBAc Tph@piermonm a c
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Hsyd Odl dars i3 Yj MS O W jCIlsdodesfls! §toddsj daj ded ™ s

Hdzw Cstefzfmd 7 dLHj 2 st
blWlIeHHOCTMKW B nNnepupmo e 1280000 uﬁcnymwaaHm
2 rr. Mpun o06pabo TTKeep Hpoe 3IPKIMLBTME® BK Oppens
co Mcnonb3®Baaunam K Too6poo3BH.aYyBonpoc,e-CYUun-

Cy6'beKTI/IBHa$a-OLI,eHHKI/Iae onflop NOoNy cCcAy4vyamhmHblM
€MblM YPOBHSA HeOb 1 apreounapentacTsH OC O N O MO WS -0 K |
opa,,5,-KHolvep ®H-ebnarmeHTa /210/. Boluumcnaen

NnpMATHOT Oa= IRnik-nepakc,

pasfouma non onpla:LumsaeMb(%)
06wee HNCNO ONPOLWEHHSLX y(g)eWMHl)+SII(NII_1)

M
1
0
a
T

| =My X4 nikdl,—X e H WuN b ;

(XKeHWNEK) —~uncno afAapolwe (9)

HbIX MYX4YMUH (XeHLWnH), ou@HpSald aeTcsa KPUTEF

akTOp SgicyromapHO NO BCEM X! _x!

o6bekKkTaM ONPOIWEWGE OKONO |5QFL , (10)

Bek). B kwaweieTE@€HHOW X 11

pakTepucT KM BOG{e |‘/’|c B 1S H Mlé*rN

NPUATHOrO GakTopa NpuMEM, BEMN EHH%e T wmers

WHAEKCa NOoMEeXMN CTblOAEHTA C 4YWUCAOM CT
LZK _ (8). (N +N,-2=K. B T186pusgep
N; = Hbl KPpUTMWUYECKNUE 3 HeaueH

Pe3yanaTb| MOTB/-T OmBEBUNNMPEDEHREHT § Aea -
neHb T padpmnueckmn B BUPELHHBMC HOHRKMBTT LG T en ¢

mnun Tabnuuy. B Kal-IeCTBeo%%gllg‘E‘T>&|%H_DVhMT6 pasn.

pacuyeiHazIMKCa MNOMeE»XH pueen
3ynbTart bl cou,monoram-qecCbeerﬂoye(T6@h'é“g@§b SHa4duni
HUS Ha NpeandPUATMNSAX, 1g646nyCﬁ,:B 0t,(0,90;80y =4 a

Tab6numdeH S M fsd3j md Ta6nhsmdlsgs@L ddyd ™

No HauvwmeHORBA4d

n/|Heb6nar on o 1 2 3 4 5 6
n ro skosmol AHAEKC 0 't, | 28 171081572875

ro ¢gakKkToO

i=1 i=1 CpasBHWsaHP,K), MO XHO
1 3anbinednH 17 2,0 coenaTtTb BHBEMPMD,ATHOE T 6 10
2 HeypobeT 1,5 1,6 pasfnunune UHOeKCa eroMe
Cnyxnea 6naronpuMATHBX 3KOAOT W
3 Uy m 2,5 2,6 poB, KpoMe wWwywma, aeneaj
‘51 Toghfnee“*pe;TH 0.4 0.5 YMMbBIM. O6WwN M -Is0BK/RS3EATTCES
1,7 2,0 MHTerpanbHBbLR MHOoeKC |
6 B HpeemmHMVlMVl nomMex
o6bopypnos 1.4 L7 X —%Xi (11)
HH = :
O6bpawatwT Ha ceb4d BHVIMI_iiHVI@L_l a
MOMEHTa: 60NbuWwas Beudy LE My &g OUEOHKE
nomexu OT MNPOW3IBOACTSB Hyo"'r'-eop iy mPal nCol B MKy N H
CPaBHEHUW C APYT BIMMK kf'er"/t/la?(rdarpﬂlﬁ)A"PH\””t'eCK”X r
Mupak T O pamie,e vachmqec% ajlb HBEINMO Yele p
WeHMne XeHWUH no BCEM &Hk’TBb'Qﬁ?’(e'ﬂle'ﬁAa

MyXd4yuH. dakTop gusanuna wmatwnios thilpdir (12
no 3HauyuMmMOoCTW Ha TpeTbem MECTe nocne
3anbiNeHHOCTU M Temnepad®up X —Hel@lome xn, 9

Ma, comsmMepsadachb 1 c) 3HaYunmmmooelt u C "
th—padbopeerapl —HauT m @b
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o. 4. yvybkteddzdds, t.1. [ Oteddz
UnMx aOAHemn B— CrpoefoyH;e 4&ld ouwBrata C O LB&K/DEBHHOOM N 9 D€ K T

pawareckaa 3apnnarta, pyoéGpagkiaa 3nevpiwHo g pyobnei
200512 rr. ). PesynbTaThb BhHipwBRERMHEbLIRO MCIC-NT€ 0B aH
TAAMUMOHHON TEeXHONOT N UMEBH ecHmassB HveeHTuong ac CQOGoCGJ1 no oy

MOAepHU3IMUpPOBaAaHHONW COCHIbIXI pUBETLE/MHMBIO KBOHCTPYKLUMWIA
Taa@an. choenatb chnejgywwme BbIBOASLI:
1)B HacTOAwWee BpPpeMSA MHOT

Tabnuiedls4 tod Odz' dz" 2 kZtjBE HMABRBRVWHOCTPO WUCTYROA b H ble
CTpPpOUTENNbHbLIE WU PEMOHTHEBbIE

i Xl M,py6. MCNONbBY3IOTU MES® AbIO-MO [T
| 0.89 13495 TOBKMW HID®BTEW,X HEO TOOT[BLEEY a 0T
T 0.9 14995 COBpPEMEHHbLM Tpeb6GoOBaHWAM n

2)Metopan COCJ/1 nowmBOiaeT 3

MaTepuanbHbIisKkoe p® CHRPEBLWNE CNOHCAO 6 BIO sloeyen Cc T K
rMYyecKkoro W oapropevMnyadrefTseHkibse MOK®MOT NYH

weHCTBaA Tex@Oo®E mme HO0r38Bg0O /IA €T BbLINONHATHL ONepa
TexXxXHonor mn, Tabn p5., NOBEROKHPLM Vn oM Edhor 1 /10 B n H €
My ne: OpraHW4YecKMUX U HPESO-PT aHmNYe
M =X X't Ty 1 (13) HeHuUW, ypanaTb NOKpPHTMNSA,
Lo e ' nocnoleo, npupasaThb nosep
T nuua0lss sd Od dz 2 i c§BEOHCBOMNCTBA, EAPOMN3BO,

aob
sl { Cdsedyj MESEts d-lted‘ d%adg"{{'jﬁ]lié’ctso%ﬂe”w noBepxXx
fMtso jeh j dzgMlso O Isj R datsdzts@ d g1 W WO.AH pemeHHO maemBopg COCI
nqdaertT 3 HayntTenbHO OC-HU3UTHDb

He6nar onp M(), M(D), A OB, COKOHOMMUTSbL oObBUee Bpe
3KOMNOT UUY Py6. Py6. KONMYeEeCcCTBO MCNONb3yeMbX M
dhaKkTop cooTBeTCTBeHM@pa@aoOWMMOCTb
1. 3anbnd 4598 5998 3yBHepgpeHue HOBOW TeXxXH
2. Heypod 404,85 497,8 COCN Ha ceropHSAaWHWA [EeHb
o6Ccnyxus nxs a BbICOKOM CTOMUMOCTMU K
2. gjzll\aﬂeu.l,e 61704;’795 17479%75 o6opygoBaHWAa. [ONnse-ycnelLwH
5. Tewmn-epq 4598 599 8 HNA Ha OTeyecTBEHHOe cyAao
Hblli pexXu MCYLOPEMOHTHbBE nNPeANPUATMU
6 BHewHy 3779 509,8 anmo oTeyecTBEeHHOE MNpPOMUSI3I
crtraHka ( NOT MUYHOT O o 6oy @OoBMAHMG .

pa3ea6aTblB%Tb FrPODHYNATOPL
MeTopg nNo3BONAEH- JOC

exTusHo onpepgennto- Bet”%akhyH HB Wh'k b T PaHy b
pa TexHuuyeckoro HecoB®pMeHEABBRNGBEHGCTW,- 4TO O

NOBaHWA, BbAENUTbL T NaBEBGEBHAOPRABNEMPD A3 BOAUNT €/
W TeHAaeHUuUUNn MoAaepHU3IA{BBYTBODKAUYMKC

Mo npeaBapuTeINbHBM {n ecl-lvllbarl\bﬂ BHICOKY I CT
NPOBEAEHHBM nNpPpeanBXeHHsb M 0

nepecuyéTe Ha rog opa60Tb?pl.}'ec")PaBa%")V'ﬁ'ocBTHe-qpe””e M€
MTEeNnNbHOT O nnu cyp,opeﬂléﬂfFH@HBBaseaTBonP&U.bl’lcaﬂﬂKbVHVD
npuMMeHeHNE TexHOKTUMKOBOMrnoaéernii 2 dpdpekT

Yrtoddzddz ¢odzj SMOdzHte wjtedjjody, SOdHJdHOI Isjrdzdyuyj M dn
By J dedztsde® s oftp 6 s M J to o § iy @B12) 412111-81) evnailf masterchu@mail.ru;

2 Oteddz [ sBOdz | S tsOjody Gjdz H[IBMMOOPLd [ c1 ) [e oo
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