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IKCHHEPUMEHTAJBHOE ONPEJAEJEHUE COCTABA KOCTPbI
O JJUHE ITPAAN B TIPOUECCE TPEITAHUSA
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(KocTpoMmckoii rocyaapCTBEHHBIH TEXHOJIOTHYSCKHIH YHHBEPCUTET)

Jlns  pemieHus 3aJadyd U TOJATBEPXKICHHUS PE3YJIbTAaTOB  KOMIIBIOTEPHOTO
MOJICTUPOBAHUSI 00ECKOCTPUBAHUS TIPU TPEMAaHUM JhbHA HEOOXOAUMBI JAaHHBIE T10
M3MEHEHUIO KOJMYECTBEHHOTO PaclpeeieHUs U COCTaBY KOCTPHI 0 JUTMHE MPsIn
B mpouecce oopadotku. Ilpennaraercs MeTOAMKa HATYPHBIX 3KCIIEPUMEHTOB IO
BBISIBIICHUIO 3aKOHOMEPHOCTEH YyJaJdeHuss KOCTPhl W3 TMpsAJied MNpU TpermaHuwu.
[IpencraBieHbl pe3yabTaThl OMBITHBIX JaHHBIX W, CACJIIAHHBIC MO pe3yJibTaTaM HX
aHanM3a, 3aKJII0YCHUS.
(Tperanue JIbHA, 00ECKOCTPUBAHUE, IKCIIEPUMEHTAILHOE HCCIICI0BAHNUE)

OnHol U3 OCHOBHBIX TEXHOJIOTHYECKHX 3aJ1au MPOoIecca TpemaHus sIBIsSETCS
ynajieHue KocTphl. DG (PEKTUBHOCTH MpoIiecca TpEnaHus ONpeaeasieTCs] BETUUYNHON
BOJIOKHUCTBIX MOTEPh, JOJIEH OCTABIICHCS KOCTPHI, a TAK)KE CTEIEHBIO YUCTOTHI U
napasuiesu3aui BoJIOKHA.

BrisBieHUSAM TIPUYMH U 3aKOHOMEPHOCTEH yIalleHus] KOCTPHI MPU TPETIaHUuU
MOCBSAIICHBI PabOTHl MHOTHX HCCIeJ0BaTeNieil B 00JacTh MEePBUYHONU 00pabOTKH
apHa. B pabdote JI. H. [lanoBa [1] BbImensitoTcst aBa dTama ydaJeHUs CBSI3aHHON
KOCTpBI: Ha TIEPBOM 3Tare MPOUCXOIUT OTACICHUE CBI3aHHOW KOCTPHI OT BOJIOKHA,
Ha BTOPOM — Mepexoj] €€ Ha MOBEPXHOCTh clos. DPPeKT oTAeNeHus U nepexoia
CBA3aHHOW KOCTpPbl Ha MOBEPXHOCTh CIIOSl NMpPHU TPENAaHWU B MEPBYKO OUYEpeElb
3aBUCHUT OT CHJIbI HATSDKEHUS CIIOS, pajuyca paboudeid KpOMKH, TOJIIIUHBI CIIOS, OT
CMEIICHHS BOJIOKHUCTBIX CIIOEB IPYT OTHOCHUTEJBHO Jipyra. B cBoeii pabote [2] A.
b. Ky3bMUHCKHUI OTMEYAET: MPUCYIIUCTasA KOCTPA «CBSI3aHA C BOJOKHOM JKECTKO;
st €€ OTHEJNIEHHs OT BOJIOKHA HEO0OXOAMMO TMPEOA0JeTh CHILY CLEIJICHUS.
HaceimmHast kocTpa J1erko BbINAIAET, €CIAM BOJIOKHA HE MPErPaXIA0T el myTh». M3
ATOTO CIEAYeT, YTO JJIsl MCCIEOBAaHUA TpoIlecca TPermaHus HeOOXOAMMO 3HATh,
Kak BeIyT ce0sl yKa3aHHbIC BUJBI KOCTPHI MPU B3aUMOJICHCTBUHU ChIpIIA C KPOMKOM
OWIBHOM IUIAaHKW TpemnajibHOTO OapabaHa. J[pyrol W3BECTHBIH CHEHAINUCT I10
nepepaboTke nyosHBIX KynbTyp, WM. B. Kparenbckuii B cBoéM Tpyae oOTMeUaer,
YTO KOCTpPA, HAPSAY C APYTUMU NIPUUYUHAMMU, OTAEIISAETCS BCIEACTBUE CABUTA CIOEB
npsiaid  Apyr ortHocutenbHO apyra [3]. B pabore M. H. JleButckoro [4]
KOHCTaTHpyeTcs, 4To 3(PPEeKT BO3ACHCTBHUSA CKBO3ZHOTO CKOJB3SIICTO M3rnbda Ha
MpSIIU ChIPIIA B YACTU yIAJICHUS] KOCTPBI pa3inyeH. ABTOP YKa3bIBAET, YTO «OJHU
YaCTHIIBl APEBECHHBI, OKA3aBIIMCH MPU OTMOAHUH KPOMOK CHApY>KU, OTPHIBAIOTCS
OT JJIMHHOBOJIOKHUCTBIX KOMIUIEKCOB 32 CUET pa3IMuUsl KECTKOCTEH pa3feinsieMbIX
KOMIIOHEHTOB;  JpPYrM€ € 4YacTUIlbl, MpUXKaATble JEHTaMU-O0KIIaJIKaMu
HEIMOCPEJICTBEHHO K KPOMKE, COCKAOJIMBAIOTCS WIIH, JIOMasich, orubart eé€». B
nccienoBaTenbckoi padore A. M. MnatoBa [5] ycTaHOBIEHO, UTO BEJIWYHMHA
CABUTAIOIIETO KOCTPUHKY YCHIIMS HPSIMO MPOMOPLIMOHAIbHA TOJIIUHE KOCTPHI U
HATSHKEHUIO MPSAIA U 00paTHO MPONOPLIMOHATBHA PAANYCY KPOMKH.

JI71st Toro, 4ToOBI KPUBU3HA JTYOOBOJIOKHUCTBIX KOMILIEKCOB, MPUJIETalOUX
K KpOMKe Ouia, COOTBETCTBOBaIa KPUBU3HE KPOMKH, BOJIOKHHUCTBINA CJIIOU JOJIKEH
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ObITh TUIOTHO K Heil mpuxaT. Ilpukatue oOecreunmBaeTcs HATSKEHUEM MPSIH.
Takum o00pa3zom, HEOOXOAMMO CO3/4aTh YCIOBUS [Jii BO3HUKHOBEHHS CHUJIBI
HaTSKEHUS JTyOOBOJIOKHUCTBIX KOMIUIEKCOB, MPEBBIIIAIONIEH HEKOTOPOE 3HAUEHHE,
Ha3BaHHoe U. H. JleButckum «kputnueckum» [4]. Ha BenuuuHy cuin HaTsKeHUs
CYLIECTBEHHOE BIJIMSHHME OKa3bIBAlOT TaKWe KOHCTPYKTUBHBIE MapaMETpPhI
TpenajbHbIX OapabaHOB, Kak 4McCIIO OWJl, BbUIET paboyeill KPOMKH, MapaMeTphbl
NOoAOUIBHOM PEMIETKH, PACCTOSTHUE OT TOYKHM 3aKMMa O TOYKH yJapa, JJIMHA
o0OpabaTbIBaeMbIX MpsIeH U UX JUHEHHAs MIIOTHOCTh. [I03TOMY CHITy HATSXKEHHS
npsifieil BOJOKHA TMpU TpENaHUW HEOOXOJUMO ONpeAeNATh s  KaxKJoro
KOHKPETHOTO COYETaHUsl BCEX PEKUMHO-KOHCTPYKTHUBHBIX MapaMmeTpoB Mpolecca
U CBOICTB 00pabaThiBaeMbIX Ipsiieil. ITO CTaJo BOZMOXHBIM OCYIIECTBUTH MPHU
HAJIMYMM ~ MAaTEMaTUYECKOM MOJENM  B3aUMOJICUCTBHS  pabOuMX  OpraHoB
TpenajbHbIX OapabaHOB ¢ 00pabaThiBa€MbIMHU MPAISIMH M COOTBETCTBYIOUIETO
BBIUMCIUTENBHOTO anmnapara, CyTh KOTOPOH M3JI0KEeHa B JJOKTOPCKON JUCCepTALUU
C. B. boiiko [6].

B pabore B. A. Jlscuua nnst vccnegoBaHUsl CKOJB3SILEr0 U3rubda - uioma
ObuTa ucmosb3oBana Teopust Kupxroda [7]. Crebenb apHa pacCMOTPEH Kak THOKHiA
CTep>KEeHb MaJIoH KECTKOCTU. B pesynbTaTe M3ydyeHus: yCIOBUI paBHOBECHS YacTH
oOpabaTbiBaeMOro MaTepuaja, MPUIEralolero K KpOMKe, aBTOp MOJy4Yu
3aBUCUMOCTb, M0 KOTOPOW BO3MOXHO ONPENETUTh HHTEHCUBHOCThH CHUJI TPEHUS IO
nyre koHTakTa. Cuiibl TPEHHUs, JOCTUTAIONIME BEJIMYUHBI, IPU KOTOPOM HACTyMHaeT
paspylieHre KamMOHaJbHOTO CJOsi B CTeOJie, aBTOP HA3bIBAET KPUTHUYECKUMHU U
NPUBOJUT MX 3HAYEHHE B TEPBOM MPUONIKEHUU, a TaK K€ OPUEHTUPOBOUYHOE
3HAYEHUE YCWINS OTIUPAHUS BOJIOKHA OT IPEBECUHBI.

[Tocne mepexona CBA3aHHOW (MPUCYILIUCTON) KOCTPHI B HACBIITHOW BHU/I
HACTyHaeT CIEIYIOLIUM ATal — yAaJIeHHE KOCTPbI U3 BOJIOKHUCTOIO CIIOA. .
H. TlanoB mpemnaraer paccMaTpuBaTh YyAaJeHHE CBOOOJHOM KOCTpPBI TaKkKe
nostanto [1]. [TepBoHauaibHO CBOOOHAS KOCTpPa JA0JDKHA BBIUTH HA TIOBEPXHOCTh
cnosi. Beixom cBOOOAHOW KOCTPhI Ha TOBEPXHOCTH OOYCIOBIEH TEMH K€
OpPUYMHAMU, YTO U TIEPEXO]] MPUCYIIUCTON KOCTPBI B pa3ps]l HACBIITHOW, & UMEHHO
3a CYET pa3NMyuMsl KECTKOCTEH JIPEBECHHBI M BOJIOKHA MPHU U3rHOe Ha KpOMKe, a
TaK)K€ 33 CYET OTHOCUTEIBHOTO CKOJIBKEHHUS CI0EB BOJIOKHUCTOTO KOMILIEKCA.

BonbIIMHCTBO HCCiIeq0BaTeNIEe CXOAUTCS BO MHEHUH, YTO HACBIITHAS KOCTpa
YAAIAETCA C TOBEPXHOCTHBIX CJIOEB 3a CUET IMPEBBIIICHHUS CHWIAMU HHEPLUUH
BEJIMYMHBI yJepKuBaromux Koctpy cwi.  Opgnako, kak otmedaer A. b.
Ky3pMuHCKHI, «HaTWYUE Aake OONBIINX CUJI, CIIOCOOHBIX OTOPBAaTh U OTOPOCUTH
KOCTpY (Tak k€ Kak M KOMIUIEKCHI pa3pyIICHHBIX BOJIOKOH), €UI€ HEIOCTaTOYHO
Uil oOecmedeHusl TexXHoJorndeckoro s(dexra TpemaHws: s BO3MOXKHOCTU
paboTHI 3TUX CUJI HeoOXoauMa OyaronpusiTHas cuTyanus. Jlagee aBTop MosicHsET,
4TO MOJ ONaronpHUsITHOW CHUTyallMed mojpa3ymeBaeTcsd oOpa30BaHUE MEXITY
BOJIOKHaMM TpocTpaHcTBa. «HacbimHas KOCTpa Jerko BbINANaeT, €CIU BOJIOKHA
HE MperpaxkaarT eil myTb», — 3akimouaeT A. b. Ky3pmunckuii [2]. DTO ycinoBue
BBITIOJIHAETCS, €CJIM KOCTPA HAXOJUTCS Ha MOBEPXHOCTH MPSIIH.

CrneunanucraM-pakTUKaM HM3BECTHO, YTO IPH 3arpy3Ke TPaHCIOPTEPOB
TpeHaJIbHOM MAaIlIMHbl BOJOKHHUCTBIM CJIOEM C OOJBIION IUIOTHOCTBIO, CPEAMHHAS
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4acTh TOPCTH HA TEPBBIM B3MISA  Kaxkercss oOpaboTaHHOM, HO TpHU
pa3BOpauMBaHUU CJ0SI B HEM OOHAPYKMBAETCA 3HAYUTEIBHOE KOJIUYECTBO
HACBIITHOM KOCTpPBI. DTO SBJICHUE OOBSCHSETCS TEM, UTO MpU 00pabOTKE Clios
OOJIBIIION TUIOTHOCTU W TOJIIHMHBI KOCTpPA MUTPUPYET MPU KakKIAOM BO3JIEHCTBUU
OWJIbHOM TUTAaHKU OT LEHTpA K nepudepuu u oT nepudepun K UEHTPY, HE YAATAACH
u3 Hero. B srom ciyuae oOpaOoTaHHBIE TPSAW, YUCThIE CHAPYX U, BHYTPHU
cojiep>kaT OOJIBIIOE KOJIMYECTBO HEJOpaOOTAaHHOIO BOJIOKHA. YBEIUYCHHUE K€
4acTOThl 000pOTOB 0apabaHOB MPUBOJMUT JIMIIIb K CHUXKEHHUIO BBIXOJA M KauecTBa
BOJIOKHA.

OueBUIHO, UTO cO3/aHue OJArOMPUITHBIX YCIOBHUM JJIsl BBIXOJIa KOCTPUHKHU
U3 TOJIM MPSAX Ha TMOBEPXHOCTh U €€ MOCIEAYIONIEro yJajJeHUs CBSI3aHO C
TOJIIUHOW W TUIOTHOCTBIO cJosi. JIisg  yBeaudeHus BEpPOSTHOCTH BBIXOJIA
CBOOOJIHOW KOCTPBHI TPH TIOCTOSTHCTBE KOJMYECTBAa BO3JECHUCTBUI Ha MPSab
HEOOXOAUMO CTPEMUTHCS K Pa3psHKEHUIO, Pa3phIXJICHUIO, BCTPSIXHUBAHUIO
BOJIOKHUCTOTO CJiosi, Oojiee MHTEHCUBHOMY CMEIICHHIO B HEM Mpsiiedl apyr
OTHOCHUTEJIBHO JIpyra, YMEHBIICHUIO TOJIIWHBI CJIOS U TUIOTHOCTH 3arpy3Ku
TpenajabHOU MAIIIUHBI.

OOGI1en3BeCTHO, YTO BEJIWYMHA CHJIBI MHEPIMH MPOIOPIIMOHATIbLHA Macce U
YCKOPEHUIO paccMmaTpuBaeMoro Ttena. Haubonbime 3Ha4YeHUST YCKOPEHUMN
AJIEMEHTOB 00pabaThIBAEMOT0 JIBHSHOTO ChIPIIa TIPH TPEMAaHUU JOCTUTAIOTCS MPU
PE3KOM M3MEHEHWHU BEJIMYMHBI UX CKOPOCTH (HAmpuMmep, B clydae yjaapa) Wid
OpU PE3KOM H3MEHEHWU BEKTOpa HAIMpAaBICHUS CKOPOCTH (Hampumep, MpH
IBUKEHUM OOBEKTa MO NWJIMHIPUYECKOW TIOBEPXHOCTH MAJIOTO pajaunyca).
OtmeTtum, 4To 3TOT ke 3PdekT dhopMupyercs HpH BCTPAXMBAHMM Chipla. B
clly4ae €ro OOeCKOCTpUBaHUA peub HAET KOCTPUHKE U €€ TMOMepeyHoM,
OTHOCHUTEJIBHO BOJIOKHUCTBIX KOMIUIEKCOB, YCKOPEHHH.

O630p paboT wucciemoBarenel  mpoliecca  TpEMaHHs  MO3BOJSET
KOHCTaTHpPOBaTh, YTO Macca KOCTpUHKHU Kosebnercs ot 0,25 mo 1,6 mr. Ha
3aKJIIOYMTENBHBIX 3Tamnax TPENaHus Macca U pa3Mepbl KOCTPUHKUA B CPEIHEM
MEHbIIIE, YEM B HavaJie Mpouecca.

3aMeTHM, YTO pa3jIMyYHbIE YYaCTKU CJIOs B Mpoliecce 00padOTKH TpernaHueM
MOJy4yaT pa3jIM4HOE KOJIUYECTBO BO3JACUCTBUUA W 3THU BO3IACUCTBUS PA3JIMYHBI 110
WHTEHCUBHOCTU. [loaToMy cymecTByeT paziauune B 00OpabOTKE KOHIIEBBIX
YY4aCTKOB CJIOS W cpeaHeld ero yactu. Kak mpaBuiio, cpedHsis 4acTh IJIOXO
oOpabatbiBaeTcs. [[1s1 3TOro mpeaycMOTpPEeHO YBEIUYECHHE BPEMEHU MPOpPabOTKU
CPEANMHHON YacTH, pealu30BaHHOE B KAYECTBE «JABONHOTO MPOTPEMay.

Ha ocHoBe 0000mieHus1 OmblTa W aHaIM3a MNPEAbIAYIIUX HCCIEeI0BaHUN
HaMU pa3paboTaHa BEPOSATHOCTHYIO MOJENh IMpoiecca O0ECKOCTPUBAHUSA TIPH
TpeNaHWU, YYUTHIBAIONIYIO pa3Mepbl KOCTPhL, €€ MECTOIOJOKEHHE MO JJIMHE
Npsid, WHTEHCUBHOCTH TPEMAaJbHBIX BO3JCUCTBUI, CHIIBI CBSA3U KOCTPBI C
BOJIOKHOM, IJIOTHOCTH 00padaThiBAEMOT0 CJI0. DTa MOJENb U MPEAJIOKEHHBIN Ha
€€ OCHOBE AJITOPUTM U PACUYETHBIN METOJ BEPOSTHOCTU 00ECKOCTPUBAHUS SIBUITUCH
nmpojobkeHueM  paspaboranHoro panee C. B. boiiko Meroma MoaenupoBaHUS
mpoiiecca TpemaHusi U pacu€ra €ro OCHOBHBIX CHJIOBBIX M KHUHEMATHYECKUX
napameTpos [6].



4

Jlist penieHus 3aaud MOJEIUPOBAaHUA U Pa3pabOTKH pacuyeTHOTO METoAa
BEPOSITHOCTH OOECKOCTPUBAaHUS MpU TPENAaHUU JIbHA B KauyeCTBE MCXOIHBIX
JAHHBIX JIOJKHO OBITh H3BECTHO KOJMYECTBEHHOE pACIpEEIeHUEe M COCTaB
KOCTpbl 1O JJuHEe npsau. Takxke 118 TNOATBEPXKACHHUS  PE3yJbTaToOB
KOMITBIOTEPHOTO  MOJIEJIMPOBaHUS O0OECKOCTpUBAHUS HEOOXOJUMO MPOBECTH
HATypHbIE SKCIEPUMEHTHI 110 BBISIBICHUIO 3aKOHOMEPHOCTEN ylaJeHusi KOCTPhI U3
npsael B mpouecce TpemaHus. MeToauKka, pe3ysbTaTbl ONBITHBIX JaHHBIX H,
C/IeJIaHHbIE HAMU MO pe3yibTaTaM MX aHaJIu3a, 3aKJII0YEHUS MPEICTABICHbI HIXKE.

Hcnonvsyemviti mamepuan u Memoouka npo8eoeHUst uccie008aHus

B kadectBe uCXOQHOro Marepuajia ObUIM MCIOJIb30BaHA JILHOTPECTA,
nosiyueHHass B ycinoBusx IlleroxoBckoro nbHO3aBoja Koctpomckoit obnactu.
OKCHEepUMEHT MNPOBOAWIM B cleAyolieM nopsjake. M3 mpomsaToill JIbHOTPECTHI
ceipiia otOupanu Tpu ropctu mo 75+0,2 r. Kaxayro ropctb Oeauiv Ha JECSITh
IIpsiIE paBHOU MacCCHI.

[Ipsanu 1mepBoM TOPCTHM  MPOMSITOM  JIBHOTPECTHI  TPENAHUEM  HE
obOpabateiBanu. [lpsau BTOpOil ropctr oOpabaThiBaiM HAa TpENalbHOW MAaIllUHE
MpHU YCJIOBHUH, 4TO coBepinanoch 50% TtexHonornueckux osaeictsuil. [lpu srom
BHayasie oOpabaThiBaJIi KOMJIEBYIO 4acTh TOPCTH, a 3aTe€M IIOCie NepexBara —
BepiInHHY0. [Ipsanu TpeTheil TOPCTH BOJIOKHA 00pabaThiBadu MPU HAHECEHUH 110
HuM 100% TexHomornueckux BosnencTsuil. [locie ykazanHol 00pabOTKH KakayIo
MpsJb BOJOKHA aHAJIU3UPOBAJIU C LIEJIBIO OLIEHKN COJEPKaHUS U COCTaBa KOCTPHI B
MPSIN.

[Ipy mnocnexyroomemM aHaau3€e OLEHHUBAJIM COCTaB KOCTPHl MO JJIMHE
BOJIOKHUCTBIX mpsaned. C 3ToM LEeIpl0 OT CepeauHbl TOpcTH B 00€ CTOPOHBI
BBIJICTISIA ydacTKu JiauHHOM 1o 80 mMm (B ctopony komia Kl; K2; K3; K4; B
cpenune CO u B cropony Bepiiunsl B1l; B2; B3; B4).

OObeckocTpuBaHHe ChIplIa TpPEMAaHUEM MPOU3BOAMIN, HCIOIB3YS HOBYIO
OJTHOTIPOIICCCHYIO MAIlIMHY U OJTYyYeHHs JIbHSIHOTO TPEMaHOro BoJiokHa [2] (pwuc.
1).

Puc. 1. OgromnporieccHas MamuHa it 00pabOTKH JIbHA




5

Koctpy W3 kaxaoro ywacTka BbIOMpand BPYYHYIO, HMCIOJIB3Yys IHHIIET.

[Tocinie BoieneHns €€ COPTUPOBAIIA HA MEIKYIO KOCTPY: AJIMHA KOCTPUHOK MEHee 7

MM; KpYIHYIO KOCTpY: JJIMHA KOCTPUHOK Ooiiee 14 MM; ocTaBIIMECS KOCTPUHKU

COCTaBJISIM TPYIILY cpeAaHeil KocTphl. Onpenensan B3BEIIMBAHUEM MacCy Kaxaou

Ipynnbel  KOCTpbl M; (mOrpemHocTh B3BemmuBaHus He Oomee  0,01mr).
[loncunThIBaIM KOJIMYECTBO KOCTPUHOK N; B KaXKI0i rpyImrie.

CpenHiolo Maccy KOCTPUHKM (B MWUIMTpaMMax) KaxJIou

IPYIIIBI
BBIYUCIISUIN IO hopMyJie:

B pesynbrare npoBeeHHOT0 IKCIIEPUMEHTA YCTAHOBUIIU:

Macca MEJKOW KOCTPUHKHM (10 7 MM JJIMHBI) COCTaBUJIa B CpPEIHEM
0,13+0,36 mr;

macca cpeaneit koctpunku (7+14 mm uabl) — 0,37+1,10 mr;

Macca KpynHoi koctpuHku (6omnee 14 mm) — 1,11+1,62 mr.

HuxHue 3HavYeHHs yKa3aHHBIX HHTEPBAJIOB COOTBETCTBYIOT BEPIIMHHBIM
yuactkam npsanu (B), Bepxuue — komieBbiM (K).

Ha pHuc. 2 MMPpUBCACHA OUAarpaMMa paclpCACICHUA KOCTPbI B IIPpAAU B
3aBUCHUMOCTH OT KOJINYCCTBA BOSHGﬁCTBHﬁ.

coaepXxXaHue
KOCTpPbI, %/ —
20 T
18 I =
16
14 e
12 N
. KoJinyecCcTBO
10 4 4
0 . . BO3AenNcTBumn
e E1n
4 = 0%
' P INIE e l M 50%
:
0 100%
)
8 7

010] B1 pgo 83
y4acToK Npsiou B4

Puc. 2. I3meHnenune coaepxaHus U cOCTaBa KOCTPHI B IIPSJIA B 3aBUCUMOCTH
OT KOJIMYECTBA TPENAJIbHBIX BO3JCUCTBUI

Ha puc. 3 npuBenensl rpadudyeckre 3aBUCUMOCTH paclpeaeaeHUs] KOCTPhI B
npsaad mo e€ JUIMHE JUIS KoJIMdecTBa Bo3zekhcTBHiA coorBeTcTBeHHO 0%); 50%);

100%.



cogepxaHune KocTpbl, %

[ . U —
N
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cogeprkaHue Koctpsbl, %

- A
N

cogepxxaHue KocTpbl, %
SO N A OO O O DN

A A A
O 0 O N

o N A

CopepxaHue KpynHom KOCTpblI

—
I — T N0 N—
K4 K3 K2 K1 CO B1 B2 B3 B4

y4yacToK nNpsigm

CopepxxaHue Menkou KocTpbl

o SUNRNEERE S N
K4 K3 K2 K1 Cco B1 B2 B3 B4

y4yacTok npsau

CopepxxaHue cpegHen KOCTPbI

K1

y4qacToK npsaau

CoO B1 B2 B3 B4

KonunuecTBo BO31€iicTBUI HA IPSb:
0% -+=50% -—100%
Puc. 3. 3aBucumocTy comepxaHusi KOCTPHI B MPSIAIX
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[To pe3ynbraTam aHanm3a MOTYUYEHHBIX dKCHEPUMEHTANBHBIX JaHHBIX OBLIO
CZEJIaHO CJIEIYIOIEeE 3aKIII0UEHHUE.

[Ipu TpemaHuMm UMEET MECTO HHTEHCHBHOE O0ECKOCTPHUBAHHME KOHIIEBBIX
YY4aCTKOB MNpaad (K MOMEHTY CpeAuHbl LUKIa OOpadOTKU JIBHSHOTO CJOs
KOHIICBBIC YYaCTKH TPSACH yKe MPaKTUYECKH OOCCKOCTPEHBI, B TO K€ BpeMs
CpeIWHHBIE YYaCTKH TpAIeH coAepkKaT HEKOTOPOEe KOJIMYECTBO KOCTPHI IO
OKOHYaHHUIO 00pabOTKU TperaHUEM.

B mpormecce TpemaHus TMPOLEHTHOE COJEPKaHUE MEITKOM KOCTpPHI II0
OTHOIIIGHUIO K o0O0ImeMy e€ KOJIMYECTBY BO3pacTaeT (KOCTpa HU3MEIbYaeTcs).
Haunbonee MHTEHCHBHO B MPOIECCE TPEMAHUsI YMEHBIIACTCS KOIUYECTBO KPYITHOM
koctpsel. Ilpu coBepmennu 50% Bo3AeicTBHII ee MakCHMaJIbHOE COACpKAHHUE HE
npeBbIimaet 1%.

BrisiBieHHOE pacnpeenieHne KOCTPBI Mo JUTHHE 00padaThIBA€MbIX JTbHSHBIX
npsieil MOXKET OBITh HCIIOB30BAHO TIPU MOACITUPOBAHUHU B3aUMOICHCTBUS MPSACH
C paboYnMH OpraHaMu TpenabHbIX 0apaOaHOB B MPOIECCE TPETIAHMS.
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