BPALWATb HE BPEOHO

NMPENMYLWECTBA N HEAOCTATKN PA3/IMYHbBIX TEXHOJIOTMYECKX CPEACTB MNMOBbILWEHNA
KAYECTBA PYJIOHA MNPV PA34YBHOW SKCTPY3UK

Tpe6oBaHus K Ka4ecTBY NJIEHKM pacTyT BMECTE C POCTOM CKOpPOCTEli NPOLIECCOB € U3rOTOB/IEHUSI U C
YXXECTOUEeHMEM KOHKYPEHLMM Ha pbIHKE MMBKMX NOSIMMEPHBLIX MaTepuasioB. B To xe BpeMsl, npu
NPOU3BOACTBE MN/IEHKM, JaXe Ha cCaMoM fydllem 060pyA0BaHNN He yaaeTcs 36aBUTLCS OT HEKOTOPbIX
BU/I0B AeDEKTOB, YXYALIALIMX ee KauecTBo.

Nio6GoWi TeXHO/Or, UMEIOLLMIA OTHOLLEHNE K MPOW3BOACTBY M/IEHKM, 3HAET, HACKO/bKO BaXKHO U
O[IHOBPEMEHHO TPYAHO A0GUTLCS NOJTYYEeHNs] KAUeCTBEHHOTO Py/ioHa niieHkn. OfMH U3 XapaKkTepHbIX
[ethekToB Py/IOHOB NOSBASETCS NPV HAMOTKE M/IEHKW, UMEIOLLIEH Pa3HOTO/ILLMHHOCTL B NMONepeYyHoM
HanpasneHun. CryydaliHble hakTopbl NPUBOASAT K NTOKa/IbHBIM OTK/TOHEHUSIM TOMLUHbI N/IEHKU, KOTOPbIE HE
0Ka3bIBAOT B/IMSIHWUA HA reoMeTputo py/oHa. (B AaHHO cTaTke 3Ta, No-CBOEMY BaXkHas Tema, He
paccmaTtpuBaeTcsi.) HanpoTue, perynsipHble HepaBHOMEPHOCTYM TOJLLMHBI NPOSIBASIIOTCS B BUAE KOJIbLIEBbIX
HEepOBHOCTEl NMOBEPXHOCTU, KOTOPbIE COMPOBOXAAITCS PbIXI0CTLIO UK, HA0BOPOT, YN/IOTHEHUAMU
oTAe/IbHbIX YacTell pynoHa.

Ecnu ToHKast iy anactTuyHas naéHka MMeeT Aaxe HE3HAUNTE bHYIO PEryssipHyH pasHOTO/ILLMHHOCTL B
nonepeyHoOM HanpaB/ieHWM, TO NPU €€ HaMOTKe B PY/IOH NMPOMCXOANT ee Aediopmalusi, Beayllas Kk notepe
N/IOCKOCTHOCTU. EC/M Takyto NAEHKY NOMIOXMTb Ha CTO/1, TO NOA0GHbIE AedheKTbl CTAHOBATCSA XOPOLLIO
3aMeTHbIMU. MoA0GHbIV TECT KAYECTBA, KCTaTK, LUMPOKO NPUMEHAETCS nepepaboTumkamim niaeHKu.
[JanbHeiillee NCNonb30BaHWe HENIOCKOI NAEHKM A1 NPOLLECCOB dhekcorpadickoli nevatu u
nocneayoLero KaWnpoBaHus, Méo NaMMHUPOBaHNS CTAHOBUTCS MPAKTUUYECKN HEBO3MOXHBIM.

PerynapHas pasHOTO/ILMHHOCTb NEHKU B NONEPEYHOM HanpaB/IeHUN BO3HMKAET B NPoLecce eé
M3rOTOB/IEHNS B pe3y/bTaTe JIOKasIbHO AeNCTBYIOLMX (DAaKTOPOB, B/USIOWMX HA €€ TONLUHY. TakuMm
thakTopamu, K nprMepy, MOryT GbiTb MOFYT PUCKM U Harap Ha aKCTPY3NOHHOW hunbepe, nioxoe
pacnpegeneHune nosiMMepHol Macchl B CNMpasibHOM pasaaTunke, HepaBHOMEPHbI 064YB M/IEHOYHOTO
pykaBa 1 ToMy NoAo6Hble ABNEHUS, PeUb O KOTOPbIX MOWAET HIdKe. MOSTHOCTBLI0 U36aBUTCA UK
KOMMEHCMPOoBaTb [eiiCTBME NePeUnCIEHHbIX (DAKTOPOB 3a CYET NPUMEHEHNS CUCTEM YrpPaB/IeHNs
TOJILLMHOM NMEHKM MOKa He yaaeTcsl. B CBA3M C 3TUM NPUMEHSIIOTCS CMOCOGbLI NOBbILIEHWS KaYecTBa pysioHa
3a cyeT pacnpefesieHunst perynspHbiX OTKIOHEHWI TOMLMHBI MAEHKM MO LUMPVHE PYy/IoHA.



Takoe pacnpefesneHie MOXHO peanin3oBaTb NyTem BPaLLEHUsi OTAe/bHbIX Y3/10B 1 arperatos
060pya0BaHUsA, MPUBOASALLENO K CMELLEHNIO PEry/siPHbIX HePaBHOMEPHOCTEN TO/LLMHbI N0 WMPUHE py/ioHa.
B pasHble rofibl MaLLYHOCTPOUTENAMM 6bIIN Peasin3oBaHbl CXEMbI BPALLEHNS NPAKTUYECKN BCEX OCHOBHbIX
Y3/10B: 3KCTPY31OHHOM ronioBkuM (3) UK BCEro aKCTPY3MOHHOTO Moayns (M) OTHOCUTE/IbHO HEMOABWKHO
pacmnosioXeHHOro NPUEMHO-TSAHYLLLEro yCTpoiicTea (MTY); HAMOTUMKA BOKPYT HEMO/BUXHO PaCMO/OXEHHOTO
9KCTPY3NOHHOTO MOAY/ISA; MPUEMHO-TAHYLLLETO YCTPONCTBA OTHOCUTE/TbHO HEMOABMKHO PaCMOIOKEHHbIX
9KCTPY3VOHHOI rOMN0BKM U HAMOTHKA. VIHOTAa NPUMEHSIIOTCS Takne MeTOo/ibl, KaK BpalleHue onibepHoro
[OpHa UMK UMKnYeckoe 60KOBOe nepemelleHne (OCLUIIMPOBaHNE) HAMOTUMKA.

PucyHok 1. O6wuin BUa, COBPEMEHHOI 3KCTPY3UOHHOM N/IEHOYHOW NMHUKN. CrieBa HaxoguTcs
3cTakaja C yCTaHOBJ/IEHHbIM HaBEpPXY BpalatolLMMCA NPUEMHO-BbITSXKHbIM YCTPOMCTBOM. HaMOTUmK
pacnosioxkeH crpasa.

Ceityac yXXe TPYAHO cKa3aTb, NoYyemy NoABMANCE U ncyesanu Te Uin nHble metoabl. BosmoxXHo, geno 1yt B
H606XOAI/IMOCTI/I o6ecneyeHnsi NaTEHTHOM YNCTOTbl. BO3MOXHO Takxe, 4To Ha onpepaeneHHbIX aTanax
pasBUTUA TEXHUKU ONTUMaIbHBIMW NPeACTaBNA/INCL pas/inyHble MeToabl. [laneko He Bce MeToAbl CeroaHs
MMERT npakTnyeckoe npumeHeHne, Ho Aa4a NoOHMMaHuA I'IpO6]'IeMbI npakTn4yeckmm cneymnanmctam 6y,£l,8T
Nos1e3H0 PacCMOTPETb HE TOJIbKO CaMble pacnpoCTpPpaHeHHbIe, HO U 60s1ee aK3oTnYeckKue peweHuna.

B I'Ipl/lBG,Cl.EHHOVI HWXe Taﬁl’ll/ILl.e B /IEBOI1 KOJIOHKE NMOKa3aHbl OCHOBHbIE He6J'IaFOI'IpVIF|THbIe C*)aKTOpr,
BAnAKLWMe Ha Ka4eCTBO pPy/ioHa, U MeTOAbl, KOTOPbIE NO3BOIAKT YMEHbLLLUNTb UX BJIUAHNE. CumBon “+”
O3Ha4aerT, 4To lEl,aHHI:,IIZ MeTOo/ NO3BOJIAET CHU3UTb COOTBGTCTByPOLLWIVI H86I'IaFOI'IpI/IF|THbIVI (baKTOp.

dakTopbl, BAUAIOLLME HA PeBepc PeBepc PeBepc PeBepc PeBepc ABTOMaTUYeckas
KayecTBO MU3rotaB/IMBaemMoro oM ar HamoT4yMKa nTy AopHa KOppeKTupoBKa
pynoHa nnéHkn TONLWMHBbI B fO1EBOM U
norepeyHom
HanpasBneHnsax
HepasHoMepHOe pacnpefernexune + + + + + +

[laBneHyst uam TeMneparypbl
pacnnasa nosumepa B
CNUpasibHOM pasjatyvke

HepaBHoMepHoe pacnpegeneHve + + + + + +
[aBneHyst nan Temneparypbl
pacnnasa nosumMepa rno
nepumMeTpy chopmyloLLeli Lwenu B
CBSI31 C HepaBHOMEpPHbIM
HarpeBoM r0/I0BKM

HepaBHoMepHoe pacnpegeneHue + + + + - +
[aBneHyst nan Temneparypbl
pacnnasa nosumMepa rno
nepumeTpy chopmyoLLeli Wwenu B
CBSI31 C HEMPaBU/IbHO
perynv1poBKoii Lenm

HepaBHomMepHOoe (Mo nepumeTpy + + + + + +
3KCTPYANPOBAHHOMO 1
pasayBaemoro pykasa)
ox/laxaeHve

BnusiHve cyyaiiHbix BO3AyLLHO- - - + n _ "
KOHBEKTMBHbIX NOTOKOB Ha




Pa3HOTO/LLUMHHOCTb
pasfyBaemoro pykasa

[JedekTbl chopmyroLeli wenm + + + + N N
(pucku, Harap)

Haun6onee cylwecTBEHHOE BNMSHUE HA NOSIB/IEHNE AeDEKTOB Py/ioHa 06bIYHO OKA3bIBAET N10X0e
pacnpegesnieHve pacr/jiaBa nosiMmMepa B CNpasibHOM pasgaTuvke. VICKIIoUunMTb BAUsIHWE 3TOro dhakTopa Ha
TOJILLMHY MIEHKM UHOTAA MOXHO TO/IbKO 3aMEHOI 3KCTPY3UOHHOIO MOAY/Is, CTOMMOCTb KOTOPOro MHOTAA
[OCTUTaeT MNOJIOBUHLI LIEHbI BCEW 3KCTPY3NOHHO NIMHWK. [0 3TOW NpuUmHe /151 COXPaHeHNst
KOHKYPEHTOCNOCOBHOCTM NpeAnpusTVs B 60MbLIMHCTBE CrlydaeB 6yaeT NpoLLe KynuTb HOBYH JIMHUIO.

Hecko/lbko MeEHee CMOXHO UCK/YNTb BIUSIHWE N/I0XOro 06/yBa. YCTaHOBKa 60/1ee Ka4eCTBEHHOIO
BO3/yLLIHOTO 06/1yBOYHOIO KOJibLiA 1 MEPONPUATUS MO Kancynsuun pasayBaemoro pykasa no3posisitor
pewuTb 1 3Ty Npo6remy. pyrue aktopbl 06bIYHO NPEOLONEBAKOTCA C MEHLLUMMU 3aTpaTamMu.

PaCCMOTpI/IM nepedvyncneHHble Bbllle MEeTOAbl pacnpenesieHnA ,El.ecpeKTOB no wmnpmnHe noJsioTHa 6onee
npeamMeTHO.

MprMeHeHne Takux cnocoboB, Kak BpalleHne Uan OCLMNNALMSA HAMOTUYmMKa, 6blnn onpoboBaHbl B 60..70-x
rogax XX seka. BpaLiatoLwimecs HamoT4MKK, B YACTHOCTU, BbiMyCKanncb Ha HeMeLkom npeanpuatum Kiefel, a
ocUMNNALMI0 HaMOoTUUKa NpuMeHanmn Ha pupmax Kampf n Reifenhauser. Ocunnnsaums, To ectb
LUMKNNYECKOE NepemMeLleHne HamMmoTyMKa Un pykaea B NornepeyHom Hanpas/ieHuK, CBsA3aHa C POCTOM
OTXO[0B, BbI3BaHHbIM HEOOXOAMMOCTLIO 06PE3KM AOMONHUTESIBHON YacTW KPOMKU. K TOMY Xe B/IMsiHue
Janeko He Bcex Aed)eKkToB NoAaaeTcs YyCTPaHeHWo Nog06HbIM CNoco60oM. 0 aTUM NpryvHam OCLMNNALUA
Ha npaxkTuke AaBHO He NPUMEHSETCS.

BpaleHre HaMOTUMKOB Takke CEerofHs BbILLO U3 MOZbl, HO NO APYrMM npuyrHam. CoBpeMeHHbIe
HaMOTUMKMN [0/MKHbI 06ecneunBaTb 06paboTKy AKaMb0-pPyIOHOB BECOM [0 HECKO/IbKMX TOHH. B cBS3n
3TUM HaMOTUVKM NPEBPATU/IMCL B TPOMO3AKME U TSHXKENbIE YCTPONCTBA, YCTaHOBKA KOTOPbIX Ha
BpaLlatoLlytocsi nnaTopmy cTaHoBUTCA NpPobiemaTuyHbIM. ECTb onpegeneHHasn npobiema v B TOM, UTO
HaMOTUMK Haf0 OCTaHaB/MBaTL B ONpPeAeIeHHOM MNOSIOXEHUN A/18 CbeMa FOTOBOI NPOAYKLNM, a Takke U B
YAMHEHUN NYTU ABWKXEHMS NNEHKWA. BNpoYeM, HEMb3S UCKMHOYaTb BO3SMOXHOCTb NOSIB/IEHNS TaKMX
KOHCTPYKUMIA B ByayLLeM A9 MalUMH cpeaHeli NponM3BoANTEIbHOCTH.

Moxoxwue NPo6eMbl BOHUKAIOT M NPY PeLLUeH NPo6ieMbl BPALLLEHWS 3KCTPY3MOHHOIO Moaynst. Mpu aTom
Ha BpalyatoLLlytocs naaTopmy ycTaHaB/IMBAKOTCS LUHEKOBbIE MPECChl C CUCTEMOIA NoAaun Cbipbs U
3KCTPY3MOHHAs T0JI0BKa C CUCTEMOW BO3AYLLIHOTO OXNaXAEHUS. TeXHNYecKkne Npo6/ieMbl BO3HUKAKOT B
CBSI31 C HEOGXOAMMOCTbLIO NOABOAA BO3AYXa, BO/bI, & TAKKE 3NEKTPO3HEPIn. Heo6XxoaumMocTb BpalLeHust
BCei NNaTOPMbI C YCTAHOB/IEHHLIMW Ha HeW KpYNHOrabapuTHLIMMK U TSHXKEbIMU Y3/1aMy MPUBOAMT K
3aMeTHOMY POCTy HEOGXOAMMBIX MPOM3BOACTBEHHBIX Nowaaeii. Elle ogHa npobrema cBssaHa ¢
Heo6XxoANMOCTbI0 06ecneUnTb Nogady MHOTOKOMIMNOHEHTHOTO CbiPbs K ABWXYLLMMCS 3arpy30UHbIM
6yHkepaM. B MoamockoBbe MMEETCS Kak MUHMMYM ofHa NoAo6Hasi NHKA. B HacTosiLiee BpeMst
MPOV3BOAMTENN OTKA3A/IMCh OT AAHHOW TEXHO/IOTMYECKOW CXEeMbI, KakK C/TMLLKOM C/I0XKHOW U
HETEXHOJ/IOTMYHOIA B aKCMIyaTaLum.

Han6onee yacTo npy Npon3BoACTBE OAHOC/IOMHBIX MEHOK CErofHs NPUMEHAETCH METO/, BpalleHUs
3KCTPY3MOHHOI ro/10BKW. EAMHCTBEHHBINA, NO CYTW, HEAOCTATOK TAaKOro MeToa 3ak/io4aeTcs B
Heo6XxoAVMOCTM NPUMEHEHMSI AONOSTHATESBbHLIX MEpP MO KancynnpoBaHuo 30HbI (hHOPMUPOBaHKS pykasa Ans
WCK/IOYEHNS BIMSIHUA ClyYaiiHbIX BO3AYLUHbIX MOTOKOB Ha Pa3HOTOWMHHOCTL (DOPMUPYEMOTO pyKaBa
nocse BbIXo4a 13 BpallatoLLeics rofoBKu.



PucyHok 2. OgHocoliHas rosioBKa ¢ y3/10M BpaleHuns

N5 BpalleHUs roNoBKU NPUMEHSIETCA CrelMasibHbIil BpallaloLlmiics aganTtep, Has3bliBaeMblil y3/10M
BpaLleHus. Mpu co3aaHnmn Taknx y3/10B BO3HMKAET C/IOXHElLas TeXHoiormuyeckas npobnema
npeoTBpaLLeHUst yTeuek No1MMepHoro pacniaea Yepes nogsmkHoe coegnHeHne. CoBpeMeHHble
3KCTPYAEPbI Pa3BMBAIOT AaB/IEHVE B COTHM aTMOcdiep, a TemMnepartypa pacrnsiasa MoxeT gocturats 300
rpagycoB Llenbcusi. Mpu Takmx AaBfeHusix maneiiwas HensoTHOCTb NPUBOANT K HEYCTPAHUMbIM yTeukam
XXMAKOro pacnnaea.



3afiaya ynaoTHEHNS COEAMHEHMIA NPY TaKOM CoYeTaHnn TeMNepaTypbl U AaBMIEHNS B TEXHUKE BCTpeYaeTcs
KpaliHe pefaKo 1 Ao CUX Nop pellaeTcs ¢ TPyAOM. 1S YNAOTHEHUS Y3/10B BpaLLeHNs 04HOCNOMHbIX r0/10BOK
6e3 CUCTEMbI BHYTPEHHETO OX/1IXKAEHUS MOTYT NPUMEHATLCS HEGObLLME N0 pa3Mepy TOpLEBbIE
ynaoTHeHWs. B criyyae HEOGXOAMMOCTY YNIOTHEHUS Y3/10B BPALLLEHNS CO3KCTPY3MOHHbIX FO/IOBOK C
BHYTPEHHUM OX/TaXKAEeHMEM 3aja4a NPUHLMNUAbHBIM 06pa3oM YCoXHSIETCS. 3 3apyBeXxHbIX
npon3BoanTeneli Takyto rofoBKy npeasaraeT, K npumepy, doupma PalicdeHxoiisep.

PucyHok 3. MHorocioiiHas 3KCTPY3MOHHasi BpallaroLascs rofnoeka oupmbl PaligpeHxolizep. XopoLo
BUOEH KO/bLEBOW COUYSIEHEHHBIN KOPO6 C BO34yX0OBOAaMM, Yepe3 KOTOPbI MoJaeTcsl BO3AYX K
CcUCTEME BHYTPEHHENO OXJ/1aXAEHMS N/IEHOUYHOTO pyKaBa.

3T0 CNOXHbIE 1 Joporve n3genus. Mo Halm OLeHKaM, TO/IbKO Ce6eCTOMMOCTb TPEXC/TOMHBIX
3KCTPY3MOHHBIX F0/I0BOK C Y3/10M BpaLLEeHUs1 Y eBPONECKNX Npou3BoanTeneil NexuT B gnanasoHe ot 100 o
200 TbicaY EBpO. K TOMY Xe Takne rofioBKu CMOXHbI M AOPOrK B aKkcnyataummn. Tak, K npumepy, CTOMMOCTb
KOMM/IEKTA CMEHHbIX YN/IOTHSIOLMX NPOKIAA0K y3na BpaleHus gocturaeT cyMmmbl 7000 EBpo.

Cnepnyet fo06aBuTb, YTO 3anafHble NPOU3BOANTESNIN HE CMOI/IN PELUNTL NPO6/IEMY N3rOTOB/IEHUS KObLIEBbIX
YNJI0THEHWI 6O/bLIOTO ANAMETPA, B CBSI3M C YEM B KOHCTPYKLIMM FOMIOBKU NPUMEHSIETCA HETEXHOOTMYHAS U
[lOpOrocTosLas cxeMa nojauyn Bosayxa yepes pafnasibHble KaHasbl.

BpalleHne AopHa, kKak MeTog, yyUlleHns He TO/IbKO Py/ioHa, HO 1 aflbTepHaTMBA CNpasibHOMY pa3aaTumky,
NPUMEHSIETCS PE/IKO, MOCKOSIbKY HE UCKMoYaeT BANSHUS GO/bLUMHCTBA HEG1aronpusiTHbIX hakTopPoB.
OpHaKo A1 HEKOTOPbIX BUAOB MEHOK, HANPUMeEp NIEHOK 13 M3H/, 3TOT MeTo MOXHO cunTaTb
[lOCTaTOYHO NMepcrnekTUBHbIM. Mogo6HYI0 MaLlVHY, HaNpPUMep, BbiMyCKaeT OfHa U3 BEHTEPCKUX (OMPM.



CerofHsl Ha COBpeMEHHOM BbICOKONPOU3BOANTEIbHOM 060pYA0BaHMMN 4151 MOSTYYEHUS MHOTOCI0MHbIX
NnAeHOK Hanbosiee LMPOKO NPUMEHSIETCS ABNSETCA MEeTOL PEBEPCMBHOTO BpaLLeHNs NPUEMHO-TSAHYLLEro
ycTpoiicTBa. B cocTaB Takoro ycTpoicTBa BXoAAT: cMCTEMA CKNaablBaHWs LWINHAPUYECKOTO pyKaBa B pykaB
NAoCcKon hopMbl; cucTema hanbLyowmx NPUCNOCo61EHNIA; CUCTEMA BbITSXXHOrO KanaHgpa; cuctema

np|e06 a30BaHus NPO/A0/IbHO-BPALLATE/ILHOTO ABWKEHUS PYKABHON NIEHKMA B MPOAO/ILHOE.

PucyHok 4. Bpauwatoujascs "6awHsa"

[nanasoH pesepca NpUEMHO-TAHYLLLEr0 YCTPOICTBA 06bIYHO COCTaBNAET OT +45° 0 +177°. HepocTartok
MEeTo/la COCTOUT B C/IOXHOCTU U3rOTOBJIEHUS U 06C/TYXMBaHMA MexaHu3mMa npeobpaszoBaHns NPoA0sIbHO-
BpaLLaTesIbHOro ABWMKEHUS PyKaBHOI NAEHKN B MPOAObHOE. DTO YCTPOMCTBO AOPOro B N3rOTOB/IEHNN 1
akcnnyaTaumu. Bec MTY ¢ BpaweHneM, Ha3biBaEMOM Ha XXaproHe «BpallalLleiics 6allHe», gocturaeT
HEeCKOJIbKUX TOHH. [1N19 MOHTaxKa nofo6HOro KpynHorabapuTHOro y3na Ha BbicoTe 10 nnun gaxe 6onee
METPOB OT YPOBHS N0J1a HEOOX0AMMO U3rOTOBUTL M CMOHTUPOBATbL KPYNHOrabapuTHYIO AOPOroCTOALLYIO
3CTakaay. Bce aT0 yBenimunBaeT cToMMoCcTb 060pyaoBaHus Ha 70..100 Teicsu gonnapos CLUA. Cnegyet
[06aBUTb K 3TOMY HEOOXOAMMOCTb AONONHUTENBHOIO YBE/IMYEHUS BbICOTbI NOMELLEHNS NPUMEPHO Ha 1
METP B CBA3M C TEM, YTO HaJ, BbITAXHbLIMU BaslKamMu yCTaHaBMBAETCHA CUCTEMA FTOPU3OHTA/TbHBIX UN
BEPTUKa/bHbIX MOBOPOTHbLIX Ba/10B. OTMETUM, UTO NPUMEHEHKE CXEMbI C BEPTUKA/IbHLIM PACMO/IOXEHNEM
BaJ10B NPUBOAUT K LUKNNYECKOMY N3MEHEHUIO CKOPOCTM HAMOTKK, YTO He BCerga Aonyctumo. Bnpoyem,
€CTb, KaKk MUHUMYM, eLle 04HO POAUMOE NATHO NOAOGHOM CxeMbl. BpaleHne 6alliHn NpuBOAMT K
3HaAYUTE/IbHOMY PbICKAHMIO M/IEHOYHOrO NOJIOTHA, HE [0 KOHUA YCTPaHAeMOoro faxe npumMmeHeHnem
crneynasnbHbIX YCTPONCTB BblpaBHUBaHUSA Kpasi.

PucyHoK 5. Py/noH, NOsly4eHHbIN ¢ NpuMmeHeHnem Bpauwarowerocs MNMTY v ycTpoicTBa BbipaBHMBaHUS
Kpas nonoTHa. lNepuoanyeckre OTK/IOHEHMA KDOMKN B BUAE BOJIH Ha TOPLE PYy/1I0HA Bbi3BaHbI
LUKINYECKNM NOBOPOTOM MNTY B NPOTUBOMNOJ/I0XKHbIE CTOPOHbI.

K TOMY Xe CJ/10XXHad CUCTeMa Bpallalolmxca sasioB 4aCcTo npunBognT K O6pa3OBaHI/I}O CKNnagokK Ha
N/IEHOYHOM MNOJIOTHE, KOTOPbl€ CTaAHOBATCA NMPaKTUYeCKN HEN36EXHbIMN HA TOHKUX NN XECTKNX NeHKax.



Kak BuauMm, [0 NocneHero BpeMEHN He CyLLIECTBOBAsIO NAEa/IbHOrO PeLleHns Npo6iemMbl. Bnpoyem, no
NpUYYHAM KONMPOBAHWS PELLEHUA, Ha MOWUCK KOTOPbIX BEAYLLME NPOU3BOANUTENN 3aTpaAUMBAIOT

3HAUMTE bHbIE PECYPChI, MPOrpecc 3a nocneaHve 15 net B 06/1aCT COBEPLLIEHCTBOBAHMSA MIEHOYHbIX
3KCTPY/AEPOB HECKOLKO 3aMennncs. Mo aTol NpuymHe 3a 3TOT Nepuo/, He NosiBUIOCH NPaKTUYECKN HIA
0/1HOrO HOBOTO YCTPOWCTBA A/151 PELLEeHNs 3aaun pacrnpeaenieHns PerynsipHbIX 4edekTos no WwnprHe
pynoHa.

OpHako 2 rofa Ha3af, Npou3oLLsIo cobbiTe, KOTOPOE MOXET HECKO/IbKO M3MEHUTb PACCTAHOBKY CWJ/T HA
pblHKE 060pYyA0BaHNA [J151 NPOU3BOACTBA TPEXC/IONHBIX MIEHOK. Pewwasn npobsiemMy n3rotossieHns
KauyeCTBEHHbIX PY/IOHOB 3-XC/I0MHBIX NIEHOK HA TEXHOI0TMYECKOWN MHUM ApceHan 3M, cneuunanucTbl
POCCUIACKOro Hay4yHO-MPON3BOACTBEHHOrO 06beanHeHnsa ApceHan NHAycTpun paspaboTasniv OpurnHanbHyo
KOHCTPYKLMIO 3-XCNOWHOW KO/bLLEBOM FO/I0BKM C MEXaHM3MOM BpaLlleHus. MNepsas cepuiiHas ronoska bbina
ycTaHoBneHa B 2004 rofy v paboTaeT HenpepbIBHO 6e3 pa3bopky 1 NoNoMoK 6onee 12 mecaues. IToMy
JOCTVXEHWI0 NpejLlecTBoBasia MHOTO/IeTHASA paboTa No COBEPLLUEHCTBOBAHUIO O4HOC/IONHBIX Y3/10B
BpaLlLeHus, a Takke U3roToB/IEHNE OKOJI0 AecATKa NPOTOTUMOB TPEXC/IOMHbIX Y3/10B BpalleHus. Ha nyTu K
CO3aHuo HOBOTO y3na cneuyanuctel HINO ApceHan MHAyCcTpumn nosyvyanu KOHCY/IbTauumn B BEAYLLMX
HayuHbIX LieHTpax CTpaHbl Y NPOBOANIN 6ECKOHEUHbIE UCTIbITAHNA HOBbIX KOHCTPYKLMIA U MaTepuasios.
MpopbiBHOE pelleHne 6110 NoAckasaHo, Hanpumep, paspaboTyunkamm YNaoTHEHWIA NS NPUBOA0B
pPagnonoKauMoOHHbIX CTaHL Ml CUCTEMbI paHHEro ONoBeLLeHMs (aHasora 3anagHbix cuctem ABAKC),
ycTaHaB/BaeMbIX Ha dhro3ensxke camoneta Mn-60. Cnefyet OTMETUTL, YTO OTEYECTBEHHAA pa3paboTka He
3aMeHsIeT 1 He KONUpyeT peLLeHns Apyrix npoussoauteneli. B oTanyvne aHanornyHbix rosioBoK € y3/10M
BpaLlLeHns, Ha OTeYeCTBEHHOM Y3/1e yAa/0Cb PeLlnTb NPobeMy 0CEeBOI Nofayun OXnaxjaroLwero Bo3ayxa 1
psaa Apyrux, He MeHee BaxkHbIX NpobeM. Tak, K NpuMepy, 3HaUnTe/IbHO YMeHbLLEHbI rabapuTtbl Y3/10B NO
CpaBHEHMIO C I0ObIMKU aHasioramu, YTo cokpallaeT BpeMs npebbiBaHWs NoIMMEPHOro MaTepuana B
KaHanax aKCTPY3UOHHO FO/I0BKN.

CerogHsi MOXHO cuMTaTtb 3agadvy Co34aHusi HeJopPOroro, KOMMAaKTHOTO Y HAAEXHOTO y3/1a BpaleHuns
TPEXC/I0NHON FONOBKN PELLIEHHON. DTO 3HAYUTE/TbHO MOBbIWAET KOHKYPEHTOCNOCOBHOCTb OTEYECTBEHHOIO
0060pya0BaHUS 1 OTKPbIBAET HOBblE NEPCMNEKTUBLI A/151 NPOU3BOAMTENEN MHOTOC/IOMHON NAeHKN. Ecnu
YYeCTb, YTO Ha IMHUM ApceHan 3M ¢ UCnosib30BaHNEM Takol KOMbLEBORN r0/10BKM U3roTaB/IMBa/IMBAIOTCA
NOSIN3TUIEHOBLIE NMIEHKM C aBCOOTHON Pa3HOTOJIWNHHOCTLIO HE NpeBbIlWatoLWwen +5% aaxe 6e3
NCMNO/Ib30BaHNA CUCTEMbI YNPaB/IEHUS TOLLMHON, TO MOXHO C ONpeaesieHHbIMU OCHOBaHUSAMU 0XNAAaTb
ycnexa obopyaosaHus npoussoacTtea HIMO ApceHan MIHAYCTpUKM He TOSIbKO B POccun, HO 1 3a pyGexom.
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