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PA3JIEJI 1. CBIPBEBAS BA3A ITPAJTEHUA XJIOIIKA U XUMHUYECKHUX

B w

BOJIOKOH

IIpakTnyeckoe 3anstue 1

BausiHue cBOMCTB BOJIOKOH HA CBOMCTBA NPSKH
U napaMeTpsbl padoThbl NPAAUIBLHOTO 000PY/10BAHNS

KakuMu mnokasarensiMu XapaKTepU3YIOTCSl TEKCTWIBHBIE BOJIOKHA? YKaXuTe
JVAIa3oHbl ~ U3MEHEHUs  CBOMCTB  XJIONKA M XMMHYECKMX  BOJIOKOH,
nepepadbaTbIBaeMBbIX Ha XJIONKOIPSIMILHOM 000pyI10BaHUH.

Ha xakue cBoiicTBa MpshKM OKa3bIBa€T BIUSHUE JJIMHA BOJIOKHA? OObBsCHHUTE
BJIMSHUE JJIMHBI BOJIOKHA Ha pa3pbIBHYIO Harpy3ky (opmupyemMoil M3 HEro
MIPSIKH.

Kaxk BnusieT nuHeHas IIOTHOCTh BOJIOKHA HA MTPOYHOCTh NPSHKH?

Uto 03HAYaeT BBIPAXKEHHUE «TUIOTETHYECKAs] HEPOBHOTA WICATIBHOM NPSKHU IO
auHenHoN mnoTHocTW»?  OT  Kakux (PaKkTOpoB 3aBUCUT THUIIOTETHYECKas
HEpPOBHOTA?

Kak 3aBuCHT pa3pblBHAs Harpys3ka XJOM4aTOOYMa)KHOM MPsKA OT pa3pbIBHOM
Harpy3kH BOJIOKHA?

Ot kakux (hakTOpOB 3aBUCHUT pa3pbiBHAas Harpy3ka cMecoBoil mnpsbku? Kak
U3MEHSETCS  MPOYHOCTh  XJIONKOMONMMAI(DUPHOM TMpPSHKU € YBEITUYEHUEM
IPOLEHTHOrO CcojepXaHusi B HeW mnonuddupHOoro BojiokHA? OObICHUTE
OIIMCAHHBIN XapaKkTep 3aBUCUMOCTH.

Yrto Takoe K0o3(p(HULMEHT UCIOJIB30BaHUs IPOUYHOCTH BOJIOKOH B Mpsike? OT vero
OH 3aBHCHUT M B KakMX AMANa30HAX MOYKET M3MEHATHCA Ui IPSKU Pa3sHOTO
cocrasa?

Ot yero 3aBUCHUT KOA(Q(ULIUEHT TAHTECHIIMAILHOTO CONPOTUBIIEHUs BojJokoH? Ha
KaKHe CBOMCTBA MPSKA OH OKA3bIBAET BIUSIHUE?

Kak BimsieT THUIrpOCKONMYHOCTh BOJIOKHA HAa MPOTEKaHUWE MPOLIECCOB €ro
nepepaboOTKh B OpsAWIBHOM — mpou3BojacTtBe?  Kakue  Mepbl  JOIHKHBI
MPEANPUHAMATBCS U CTAOWIM3AlMU TEXHOJOTMYECKOro MpoLecca C y4eToM
BJIQYKHOCTH NepepadaTbIBa€MOro BOJIOKHA?

10. Kak BiusieT BIaKHOCTD HaTypaJIbHbIX 1 XUMHUYCCKHX BOJIOKOH Pa3HOIr0 BH/a HA

MPOYHOCTh NPSKUA U3 HUX?

11. Kakue cBOMCTBAa TEKCTHJILHBIX BOJIOKOH OKa3bIBAIOT BIIMSIHUE Ha:

— KOJIMYECTBO OTXOJIOB, BBIJICIIAEMBIX B MPOIECce MEePepadOTKu;

— OOPBIBHOCTH NPSDKU MU €€ HGOPMHUPOBAHUY;

— HEPOBHOTY MPSHKU 10 TUHEWHOM TJIOTHOCTH;

— KOJIMYECTBO MMOPOKOB MPSIKU, MPUXOIAIINXCS HA €AUHUILY €€ JINHBI;

— BOPCUCTOCTb MPSIKHU;

— Pa3pbIBHYIO HATPY3KY U Pa3pbIBHOE YIJIMHEHUE MPSIKU;

— BHEIIHUM BUJ] W OKPAIIMBAEMOCTh MMOJIOTHA U3 BBIPA0ATHIBAEMOU MPSIKHU;
— Pa3pbIBHYIO HArPY3Ky U Pa3pbIBHOE YJIMHEHUE MOJIOTHA?
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3agaum

PaccunTaTh JMHENHYIO MIOTHOCTh BUCKO3HOTO BOJIOKHA, €CJIM €r0 JJIMHA pPaBHA
38 MM, a Macca — 6,4*10'3 MT.

Paccuurtarhs quameTp BUCKO3HOM MPSKU JIMHEWHOW MIIOTHOCTH 25 TEKC.
PaccuntaTh cpenHee KOJHMYECTBO MPOCKAIB3BIBAOIINX BOJOKOH B CEYEHUU
noud(pUPHON MpsKU JTUHEHMHOM MIIOTHOCTH 18,5 Tekc B mpoliecce ee pas3pbiBa,
€CJIM JIMHEWHAasi MIOTHOCTh BOJOKHA paBHa 0,17 Tekc, IauHa BOJOKHA — 38 MM,
JUTMHA CKOJIEKEHUS — 6 MM.

Yemy paBeH K03(PHUIUESHT UCTOIb30BAaHUS MPOYHOCTHA BOJIOKOH B TIPSDKE, €CIIA
OHa MOJIyY€Ha U3 BOJIOKOH, pa3pbiBHAs Harpy3ka KOTOphIX cocrtaBisieT 4,2 cH,
JMHEWHAas IIOTHOCTh — 152 MTEKC, a OTHOCUTEIIbHAS pa3pblBHAs HArpy3Ka MpsHKU
paBHa 14,6 cH/Tekc?

PaccunTaTh cpegHee KOJIMYECTBO BOJIOKOH B CEUEHUU MPSKU, €CIIA €€ JIMHEHAs
IJIOTHOCTh COCTaBIsAeT 29 TEKC, a CpeHssl JIMHEHHas TIOTHOCTh BOJIOKHA — 162
MTEKC.

PaccunTaTh runoTeTUYECKYI0 HEPOBHOTY XJIOMYATOOYMa)KHOW MPSHKU JTMHEHMHOU
IIOTHOCTH 15,4 TEKC, MOJYyYEHHOW M3 BOJIOKOH, CPEIHSs JIMHEHHAS TJIOTHOCTH
KoTopheIX coctaBisaeT 0,163 Tekc.

Uemy paBHa MUHUMQIbHO JOMYCTUMash JIMHEWHAs IUIOTHOCTh  MPSDKH,
BBIPAOOTAaHHOM W3 XJIOMKOBOTO BOJIOKHA JIMHEHHOW TJIOTHOCTH 145 mTekc, ecnu
OHAa ITPOU3BOJUTCS:

- KOJIBIIEBBIM CITIOCOOOM IO KapIHOW CUCTEME TIPSACHMUS;

- MHEBMOMEXAHUYECKUM CIIOCOOOM T10 KapJHOM CUCTEME MPSICHUS;

- KOJIBIIEBBIM CITIOCOOOM TI0 TPEOCHHOMN CUCTEME TIPS ICHHUS?

IIpakTuyeckoe 3ansiTue 2

Knaccn(l)mcauuﬂ XJOIIKOBOTI'0 BOJIOKHA M €Io (l)I/I3I/IKO-MeX3HI/I‘leCKI/Ie CBOMCTBA

1.

Kakue mokasarenu MCHOJB3YIOTCS IS OMPEACIICHHUs] COpTa W TUIA XJIOMTKOBOTO
BoJiokHa coriacHo 'OCT 3279-767

Kakne o0003Ha4YeHHWsSI WCHOJB30BAIACH [T OOO3HAYCHHWS] THIA M COpTa
xJjonkoBoro BojokHa mo 'OCT 3279-767

Kakum 00pa3zoM XJIOMKOBOE BOJOKHO IMOJPA3IEsoCh Ha TOHKOBOJOKHUCTBIN U
CpPEAHEBOJIOKHUCTHIN XJ10moK corjiacHo 'OCT 3279-76? Ykaxute O0TaHUYECKHE
BHUJIBl XJIOITYATHHKA, BOJIOKHA KOTOPBIX OTHOCSTCS K TOHKOBOJOKHHUCTBIM U
CPEIHEBOJIOKHUCTHIM copTam?

Kakum 00pa3oM yuuThIBajlaCh 3aCOPEHHOCTH XJIONIKOBOTO BOJIOKHA IpHU
onpeaeneHun croumoctu naptuu no 'OCT 3279-767

[lepeuniciuTe OCHOBHBIE W3MEHEHWsS, BHECEHHBIC B CTaHJAPT HA XJIOMKOBOE
BosiokHO ['OCT 3279-95 mo cpaBuenuto co ctangaprom ['OCT 3279-767

Kakue mokaszaTenu BOJOKHA OKa3bIBAIOT BIMSHUE HA OTMpEEICHUE THUIA U COpTa
xjomnkoBoro BojokHa 1mo 'OCT 3279-95?
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/. Ilepeuncnure TUNBI JJIMHHOBOJOKHUCTOTO (CPEIHEBOJOKHUCTOIO) XJIOIMKOBOIO
BOJIOKHA.

8. Ilepeuncnure kimaccel XJyomnkoBoro BosiokHa 1o ['OCT 3279-95? Ot kakux
(hakTOPOB 3aBUCHUT KJIACC XJIOMKOBOT'O BOJIOKHA?

9. Ha yTo BiMsieT COOTBETCTBME THUIIA, COPTa M Kjacca BOJOKHA OMNPeeICHHBIM
3HAYEHUSAM?

10. Kakum o0Opa3zoM onpeaensieTcsi CTOMMOCTb NAPTHH XJIOMKOBOTO BOJIOKHA?

11. Yto Takoe «KIaCCEePCKHUl METO ] OLICHKH XJIOMKOBOrO BOJIOKHA»? Kakue cBoiicTBa
BOJIOKHA MOTYT OBITh OMPEEICHBI KIIACCEPCKUM METO0M?

12. Kakue cBOWCTBa BOJIOKHA OMNpEAeNsioTcss ¢ momombio cuctembl HVI (wmm ee
ananoroB)? Kakue Moaynu BKiIto4aeT faHHas cuctema? Kakue u3 onpenensemMbix
BEJIMYUH SIBJISIIOTCS] PACUETHBIMU ?

13. Onpenenure AJIUMHY XJIOMKOBOTO BOJIOKHA, €CJIM OHA COOTBETCTBYET CJICIYIOIIUM
KkiaccaMm: 34, 37, 427

14. B 3aBUCHMOCTH OT Kakux (haKTOpPOB OINPEIEISIETCS COPT XJIOMKOBOI'O BOJOKHA B
MEKTYHAPOIHOM MPAKTUKE MPU KJIACCEPCKOU U MHCTPYMEHTAIBHOM OlICHKE?

15. Yto Takoe «ind-pakrop»? OT 4Yero OH 3aBUCUT U B KAKOM JUaNa3oHE
U3MEHSIETCS?

16. Uto Takoe «mukpoHedp»? C KakKMMH CBOWCTBAMH BOJIOKHA CBS3aH JTaHHBIN
nokazarenb? Kakum oOpazom oH ompenensercs? Ykaxute 0a30BbIM JuanazoH
M3MEHEHHS JaHHOTO MOKa3aTels.

17. O6bsicnuTe  3HaueHWe  BbIpakeHus:  «Pa3pbiBHAasg  Harpy3ka  BOJIOKHA
COOTBETCTBYET YPOBHIO KadecTBa 25 % mo Uster Statistics».

3agaum

1. Omnpenenure copt u Tun xjonkoBoro BosokHa no 'OCT 3279-76 ¢ yuerom ero
noKa3aresie, MpUBEICHHBIX B Ta0muIe 1.

Tabmumna 1
HaumenoBanue mokasares Bapuant
1 2 3 4 5 6
JInHeiliHas MIOTHOCTH BOJIOKHA, TEKC 0,172 | 0,141 | 0,254 | 0,126 | 0,148 | 0,183
IlItanensHast AIMHA, MM 324 1396 344 |393 |315 |31,8

OtHocutenbHasi  pa3pbiBHas  Harpyska | 23,8 |284 (26,0 |349 |23,6 |24,0
BoJIOKHA, cH/Tekc

3penocThb 1,9 1,8 1,9 2,0 1,7 2,0

CopepxaHue IOPOKOB M COPHBIX npumeceit | 2,4 3,5 3,5 3,2 3,3 2,6

2. Onpenenute copT, THI M Kiacc XJyonkoBoro BosiokHa mo 'OCT 3279-95 Ha
OCHOBE €ro IokaszaTesei, MPUBEACHHBIX B Tabnuie 1, 6e3 ydera uHpopmaimu o
€ro LBETE U BHEIIIHEM BHUJIE.




=
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IIpakTH4yeckoe 3ansitue 3
OnTuMu3anms coOCTaBa COPTHPOBOK

UTto Takoe copTupoBKa?

Kakue orpaHmyeHus: HaKJIaJbIBAlOTCA Ha MPOIEHTHOE BIIOKEHUE Oa3UCHOTO
KOMIIOHEHTa B COPTUPOBKY?

C kaxoif 11e7p10 K 6a3uCHOMY KOMITOHEHTY J00aBIISIETCSI BOJIOKHO JPYTHX COPTOB
n tunoB? Kakue mnpaBuia JOJKHBI BBIIOJHSTHCS MPHU COCTABICHUH COPTHPOBKHU
13 BOJIOKOH HECKOJIbKUX KOMIIOHEHTOB?

Kaxkue dhakTopsl BIUSIOT Ha BEIOOP TUIIOBON COPTUPOBKHU?

Kakue dakTopbl y4YuTBHIBAIOTCS TPU COCTABICHUM pabodeil COPTUPOBKU B
MIPOU3BOJICTBEHHBIX YCIOBUSIX?

Kakue Buabl XMMHUYECKUX BOJIOKOH IMOJYYWIIM HAauOOJIbIIIEE PacCpOCTpaHEHUE B
XJONKONPSIAUILHOM Tpou3BoAcTBe? Yem oHm oTiamyarorcsa? Kak 3aBucAr
CBOMCTBA CMEIIAHHOM MPSHKU OT BUAA XMMHYECKOTO BOJIOKHA, BKJIAJIBIBAEMOTO B
COPTHPOBKY?

Kakum TpeboBaHMSIM HOJKHBI YAOBIETBOPATh XMMUYECKUE BOJIOKHA B CITydae UX
nepepadOTKU Ha XJIOMKOMPSIUILHOM 000pyA0BaHUN?

Kakue xkputepuu OLIEHKH Ka4yecTBa COPTUPOBKU MOTYT ObITh MCIOJIb30BaHbI MPU
ONTUMU3ALMHU €€ cocTaBa?

Kak BnusitoT cBOWCTBAa XJIONKOBOTO BOJIOKHA Ha KOX(M(UIIMEHT KpUTUYECKOU
KpyTku mOpsoku? OT Kakux (aKTOpOB 3aBUCUT BHIOOP 3alpaBOYHOTO 3HAYCHUS
koahdunrieHTa KpyTKu?

10. KakuM 00pa3oM YYUTBHIBAETCS BIUSHHE HEPOBHOTHI XJIOMYATOOYMAKHOM MPSIKU

M0 JIMHEWHOM TUIOTHOCTH Ha MPOTHO3UPYEMOE 3HAUCHHUE €€ Pa3phIBHON HArpy3Ku?

11. B 4em 3akitoyarOTCsl OCHOBHBIE OTIAMYMS (DOPMYS A MPOTHO3UPOBAHUS

pa3pbIBHON Harpy3ku npsixu, npeaioxennusie A.H. ConoBbeBbiM 1 B.A. Ycenko?

12. B kakux ciydasx Uisi TPOTHO3MPOBAHHS Pa3pbIBHOM HATrpy3KH TMPSKH MOKET

ObITh HcTIOB30BaHa Gopmyrna A.H. Banunkosa?

13. Uto Takoe mpsaauiIbHas CIOCOOHOCTh cMecu? OT KakuX (DaKTOPOB OHA 3aBUCUT?
14. C xako# 1eNIbI0 PU COCTABICHUH COPTUPOBKU MOXKET OBITh HCIIOJIB30BAH MHEKC

npsauibHol  ctabwibHocTH  SCI,  mpemnoxkennsli  upmoit  Uster
Technologies AG?

3agaum

Ha npenanpustiu HCHOIB30BANIACH  COPTHUPOBKA  CIEAYIOIIETO  COCTaBa:
XJIOIIKOBOE BOJIOKHO JHHeWHOW IuioTHOCcTH 0,154 Texc — 60 %, XIJIOIKOBOE
BOJIOKHO juHeHON moTHocTH 0,172 texc — 40 %. Kakum o6pazom cieayer
W3MEHUTh COCTaB COPTUPOBKU IJIi CHWUKEHHUS CPEIHEB3BELUICHHOM JIMHEMHOMU
INIOTHOCTH BOJIOKHA Ha 5 MTekc?

Paccuntath K03Q(PUIUMEHT KPUTUUECKOM KPYTKH XJIOMYATOOYMa)KHOU MPSIKHU
NpU  CIAEAYIOMMX YCIOBUSX: JIMHEWHAs IUJIOTHOCTh MpsbKU — 25 TeKC,
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HITanejapHas JyIMHA BoJIOKHA — 31,5 MM, pa3peiBHas Harpy3ka BosiokHa — 4,2 cH.
Kak u3MeHuTCs 3HaueHHE AAHHOTO KOA(P(UIMEHTa NpH YBEIUYEHUU IIUHBI
BOJIOKHA 710 34 MM?

Kak wu3meHuTCa paspbiBHasg Harpy3ka BHCKO3HOM NPSKM IPU YMEHBUICHUU
JUHEHHOW ToTHOCTH BoJiokHa ¢ 0,17 mo 0,13 tekc? OOBsICHUTE NPUUUHY
JAHHOTO U3MEHEHHUS.

Kak ornuuaercss pacueTHoe 3HaY€HUE OTHOCHUTEIBHON pa3pbIBHON HArpy3ku
rpeOCHHON MpsSXKU JUHEHHOM MIOTHOCTH 15,4 TeKC OT COOTBETCTBYIOIIETO
3HAYCHUS JUISl TIPSIKH, MOJYYEHHON TI0 KOPIHOU cucteme npsiaeHus? Jlnneinas
IIJIOTHOCTB UCIIOJIBb3yeEMOTO BoJIOKHA cocTasiigeT 0,15 Tekc.

CpaBHHMTE pacyeTHble 3HAYEHUS KPUTUUYECKUX KOI(PPULUMUEHTOB KPYTKHU IS
XJIOMYAaTOOYMaXHOW M BHUCKO3HOW MPsDKM JMHEWHOW TUIOTHOCTH 14 Tekc,
IIOJYYEHHOM IO KapJHOW CUCTEME MPAJCHHUS XJIOIKA, C YYETOM CIEIYIOIINX
MCXOJHBIX JaHHBIX: IITanejlbHas JJUHAa BOJIOKOH 000OMX BHUIOB — 35 MM,
JIUHEWHAs TJIOTHOCTh BOJIOKOH — 0,17 Tekc, pa3pbiBHAs HArpy3ka XJOMKOBOTO
BOJIOKHA — 4 cH.

PaccuuralitTe u CcpaBHUTE NPOTHO3UPYEMbIE€ 3HAYEHHUS OTHOCUTEIBHOM
pPa3pbIBHOM HAarpy3Kd BApUAHTOB CMEIIAHHOM MPSKU, B COCTAB KOTOPBIX BXOJIUT
70 % xmonkoBoro BosiokHa U 30 % XMMUYECKUX BOJIOKOH Pa3HBIX BHJIOB:

- O3 (PUPHOE BOJOKHO;

- MIOJINAKPUIIOHUTPUIBHOE BOJIOKHO;

- BUCKO3HOE BOJIOKHO.

Jljist Bcex BapuaHTOB KO3((UIMEHT MCHOJb30BaHUS MPOYHOCTU XJIOMKOBBIX
BOJIOKOH B Ipspke cocTtasisgeT 0,6, JIMHENHHAs IIIOTHOCTh XJIONKOBOI'O BOJIOKHA —
0,16 Texc, xumuueckoro BoJiokHa — 0,17 Tekc, OTHOCUTEIbHAsA pa3pbIBHAS
Harpy3ka XJONKOBOro BoJiokHa — 24,8 cH/rexc. Pa3peiBHas Harpy3ka u
YAJIMHEHUE XUMUYECKOTO BOJIOKHA MPUHUMAETCS IO CIIPAaBOYHOM JIUTEpATYpE.
PaccunTtaTh NpsAWIBHYI0 CHOCOOHOCTH CMECH, €CIM MHUHHMMAJIbHAsl JIMHEHHas
IJIOTHOCTH BBIpaOaThIBaEMOW W3 Hee MPsDKU cocTaBisieT 13,5 Tekc, a BBIXO.I
NpsKU U3 cMecu paBeH 92 %.
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8.

9.

PA3JAEJI 2. ITPUT'OTOBJIEHHUE BOJIOKHUCTOI'O HACTUJIA
IIpakTuyeckoe 3ansarue 1
AHaJau3 padoTbl COBPEMEHHOTI'0 Pa3pbIXJIMTEILHOI0 000PY/10BAHMS

B ueM cocTouT 1eb ¥ CYITHOCTh MPOIEcca pa3pbIXJICHUS ?

Kakue crmocoObl pa3pbIXJIeHHS MPUMEHSIOTCS Ha MallMHaX pPa3phIXJIUTEIHHO-
OUYMCTUTEIBHBIX arperaToB M MOTOYHBIX JInHUi? [IpuBenuTe mpumepsl.

B uyeM 3akimroyaroTcs JOCTOMHCTBA M HENOCTATKU NUTATEIEH-CMECUTENICH C
UTOJIbYATBIMH PEIICTKaMU?

B kakux 30HaxX MalIMH C UTOJHYATHIMHU PEIICTKAMU OCYIIECTBIISIOTCS MPOIIECCHI
Pa3pBIXJICHUS U CMEITUBAHUS?

B kakux ciydasx peKOMEHIYEeTCsS HCIOJb30BaTh MUTATENd C UIroJIbYaThIMU
pemerkamu?

B dem 3akiodaroTcs TOCTOMHCTBA W HENOCTATKU KUITHBIX MUTATENEH ¢ HUKHUM
0TOOPOM KJIOYKOB?

[lepeuncnuTe OCHOBHBIE TEXHUYECKHE XapPAKTEPUCTUKN aBTOMATUYECKUX KUITHBIX
MUATATENIeH ¢ BEPXHUM OTOOPOM KJIOUKOB: MAaKCUMAJbHYIO JIJIMHY CTaBKHU KHII,
KOJIMYECTBO KHUII B CTaBKE, IPOU3BOIUTEILHOCTD, TTYOUHY MOTPY>KEHUS HOXEU B
BEPXHHUE CIION KHII?

B kakoMm ciydae ocyiiecTBisieTCS MOBOPOT KUITHOTO MUTATENSE OT OJHOM CTaBKU
KHII K JpYyrou?

[Tepeuncnure OCHOBHBIC OTIMYMSI KMITHBIX nuTatened Blendomat u UNIfloc?

10. Kakum o00pa3oM OCYIIECTBISIETCS I0Jada KIOYKOB BOJIOKOH OT KHITHBIX

MUTaTEIEH K IMOCJICAYIOIIUM MalIuHam?

11. Ha xakoM 0OOpyJOBaHUHM OCYIIECTBIIAETCS pPa3pbIXJEHUE KIOYKOB IOCIE HX

00pabOTKM Ha KUIMHBIX NUTaTeNAX? B ueM 3akiouaroTcst 0COOEHHOCTH MPOLECCOB
Pa3phIXJIEHUS KIIOUKOB XJIONKAa U XUMUYECKUX BOJOKOH?

12. Kakumu kputepusMu orieHuBaeTcs 3Q(HEeKTHBHOCTD pa3phIXICHUS?
13. Kak oIeHUTh MHTEHCHUBHOCTHh paspbixiieHna? OT KakuxX MapaMeTpoB OHa

3aBUCUT? KakuMu TMOJTOXKUTETFHBIMH W OTPHUIATEIBHBIMU  MTOCJICACTBUSIMU
COTIPOBOXK/TAETCSI  TTOBBIIICHHE WHTEHCUBHOCTH PalbOTHI  Pa3phIXJIUTEILHOTO
obopynoBanus?

3agaun

[Ipou3BOANTENBLHOCTh KUIIHOTO MUTATENsI MpU 00pabOTKE OJIHOW CTaBKH KHUII
coctapisier 800 Kr/d4, CKOpPOCTh TepeMelIeHusl Kumopazoopiuka — 8 M/MuH,
CpeHSS UIOTHOCTD IPECCOBAHMS BONOKHA B knmax — 500 kr/m®. J{iHa CTaBKH
kun — 35 M, anuMHa nyTd Kunopazoopmuka — 38 M. Paccuurars rayOuHy
MOTPY>KEHUSI HOKEW B BEPXHHUE CIIOW KHII NPHU IIUPUHE CTaBKU KUMN — 1565 mM.
Kak HeoOXoAMMO M3MEHUTH TITyOMHY MOTPYKEHUS NPHU YBEIUYEHUU IIUPUHBI



N

ctaBku 10 2160 MM C y4eTOM NOCTOSHCTBA OCTaJbHBIX MEPEUUCIEHHBIX
napameTpoB?

PaccunTtath HEOOXO0AMMOE KOJHUYECTBO pabOYMX XOJIOB KUIMOpa3OopuIuKa Mpu
npousBoauTeabHOCTH 1100 Kr/4, rimyOuHe MOrpyKeHUsI HOXKEH S5 MM, IMIMPUHE
cTaBkU Kum 1565 MM, gnuHe ctaBku Kull — 40 M, miI0THOCTH npeccoBanusa 480
kr/M°. Ilpu pacuere ydecTb, 4To MIMHA paboYero Xoma KHIOpa3GOpIIMKa
NPEBBIIIAET JJIMHY CTaBKU KUII HA 2 — 3 M.

PaccunTaTh CKOpPOCTH KUTIOPA300OPIINKA TIPHU MepepadOTKE CTABKU KHUII IJIWHOU
24 wm, npousBoautenbHoctu 900 kr/u, rmyOuHE MOTpyKeHUs HOXel 4 MM,
IIHPHHE CTABKH KK 1565 MM, mnoTHOCTH peccoBanus 480 kr/m°. ITpu pacuere
Y4ECTh, 4TO JJIMHA pab0ovyero xo/aa KUMOpa3z0opIIrKa MPEBHIIAET NJIUHY CTAaBKU
KUl Ha 2 — 3 M.

Paccuurarth cpenHee 4ucio BOJOKOH, TPUXOISAIIMUXCS HA OJIHY UIJIY UT0JIbYaTOMN
pElIeTKN MUTATEeNs-CMECUTENs, MNpH €ero mnpousBoguTenbHoct 150 Kr/4,
JUHEHHOW CKOPOCTH HIrOJbYaTOW pemeTKku 15 M/MHUH, PacCTOSHUU MEXIY
WTJaMH HA TONEPEYHOM IUIAaHKE 37 MM, pAacCTOSHUU MEXIY WUIJIaMU COCEIHUX
IUIAaHOK 64 MM, CpEIHEB3BELICHHOW /JIMHE BOJOKOH 26 MM U JIMHEHHOU
MIOTHOCTH BOJIOKOH 0,158 MMm.

OnpeaenuTh CTeNEeHb pa3pbixjacHus (Tpemanus) Ha 1 cM 0OPOJIKH BOJIOKHA, €CITH
JVHENHAs IUIOTHOCTh cyosi cocraBiageT 400 KTekc, YacToTa BpalleHUs
TpeXOMIBHOTO Huroap4daToro Ttpemaza — 900 MI/IH-l, 4acToTa BpallCHUs
e IaIbHOTO MIIHHAPA — 40 MUH ", AHAMETp MEAATBHOTO MIITHHAPA — 71 MM.
OnpenenuTh CTENEeHb pa3pbIxJieHus (Tpenanus) Ha 1 © OOPOJKH BOJIOKHA, €CITU
JUMHENHas IUIOTHOCTh cyosi coctaBigeT 400 KTekc, YacToTa BpalleHUs
TPeXOHUIBHOrO Hromp4aToro Tpemama — 800 MHH', 9acToTa BpAIICHHS
NeJaJbHOr0 HUInHIApa — 45 MuH ", IUaMETp MeJAIBHOIO nuianHapa — 71 mMm.

IIpakTuyeckoe 3ansTue 2
AHaJu3 padoThl COBPEMEHHOT0 OYUCTUTEILHOTO 000PY/10BaAHMS

Kakue copHble npuMecM W IIOPOKHM COAEPXKATCA B XJIONIKOBOM BOJIOKHE,
MOCTyHaloleM Ha MpsAuibHble (aOpUKH C XJIOMKOOYUCTHTEIbHBIX 3aBOJ0OB?
YKaXuTe BO3MOKHBIA NANA30H IPOLIEHTHOTO COAEP/KAHMS COPHBIX MPUMECEH U
IIOPOKOB B HCXOZHOM CBIPbE.

B ueM 3akir04aeTcs 1esb U CYIHOCTh MPOLiecca OYUCTKU?

Kakue crnocoObl OYMCTKH TEKCTUIIBHBIX BOJIOKOH OT MpUMECEH pealn30BaHbl Ha
COBPEMEHHOM 000PYOBAaHUU MOTOYHBIX JTUHHI?

[ToueMy 5@ @PEKTUBHOCTH OYMCTKH YBEIWYMBAECTCS MPU IOBBIIIEHUH CTEIEHU
Pa3pBIXJIEHHOCTH BOJOKHUCTOIO MaTepuaia’?

OxapakTepu3ylTe OYMCTUTENbHOE OOOpYJOBaHHWE, BXOJMBILIEE B COCTaB
OTEUYECTBEHHBIX Pa3PbIXJINTEIbHO-OYUCTUTEIIBHBIX ArPEraToB.

KakoBa (pyHKIIMS KOJOCHUKOBOM pELIETKH Ha OUNCTUTENIbHBIX MAlIMHAX ?
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/. B 4em 3akimio4aroTcsi KOHCTPYKTHBHBIC pasnuuusi ouuctureneir OH-6-1, OH-6-2,
OH-6-3, OH-6-4?

8. Omurmmre 0cCOOEHHOCTH KOHCTPYKIMU U pabotel ounctutencii UNIclean dbupmbr
Rieter.

9. lyna xakux Iemneil Ha OYMCTUTENBHBIX MAIIMHAX MCIOJIb3YETCS UTF030BOM 3aTBOP
(BanuK)?

10. Onumute koHcTpykuuto W padotel ounmctureiaeit UNIflex ¢upmer Rieter.
Ykaxkute 0coOOCHHOCTH OyHKepa, KOJJOCHHUKOB, TAPHUTYPHI OapadaHa.

11. Kakum obpa3om ocymiectsisiercs: Hactpoiika ounctureneid UNIclean u UNIflex ¢
npuMeHeHneM cuctemMbl VarioSet? Yem ornmuaercs nepevyeHb YCTaHABIUBAECMBIX
napaMeTpoB pabOThl OYUCTUTENEH pa3HbIX Mapok? OT kakux (aKTOPOB 3aBHUCHUT
BBIOOD pekrMa paboThl OUNCTUTENA?

12. OxapakrepusyiiTe BiIHsIHHE TapamMeTpoB cuctembl VarioSet Ha 3¢ (dexkTuBHOCTH
paboThl OUMCTUTENEH TIPU TIepepadOTKE Pa3IMYHBIX BUIOB ChIPbs?

13. Ilepeunciute ocoOeHHOCTH ounctuTeneld ¢upmbl Trutzschler. Ot  kakux
(GakTOpOB 3aBUCUT BHIOOP KOJIMYECTBA U MApPOK OUMUCTHUTENIEH B COOTBETCTBHH C
pexkomeHaanusamMu Trutzschler?

14. Kakum 06pazom ocymiecTBIsIeTCs 00eCIbUTUBAHUE BOJIOKHUCTOTO MaTephasia Ha
OTEUYECTBEHHBIX Pa3pPhIXJIUTEIbHO-OUUCTUTENBHBIX arperaTax M 3apyO0eHBIX
MOTOYHBIX JIMHUAX? UeM OTIMYaeTcs MbUTh OT COPHBIX MPUMECEH, BBIICTISEMBIX
U3 BOJIOKHHCTOTO MaTepuasia Ha OYUCTUTENSX?

15. Kakum oOpa3zom crTeneHb OOECHbUIMBAHUSI OKAa3bIBAaeT BIMSHHE Ha KayeCTBO
noy(haOpuKaToB W TPSDKA, a TaKXKe Ha CTaOWIBHOCTh TEXHOJOTUYECKHUX
MPOLIECCOB MPSAAMIBHOTO MPOU3BOACTBA?

16. Kakue mpumecu B COCTaBE XJIONKOBOT'O BOJIOKHA CYHMTAIOTCS HHOPOIAHBIMU?
KakoBo ux nmpoucxoxjeHue?

17. Ha xakmx MamuHaxX HCIOJIb3YeTCsl WHEPIMOHHO-adPOAMHAMHUYECKAN CIIO0CO0
yIaJeHus] WHOPOAHBIX MpuMecei? ONUINUTEe TPUHIMI JCHCTBUS OXHOW U3
MaIlIHH.

18. Kakue mpumMecu MOryT OBITh yAaldeHbl M3 BOJOKHUCTOIO MaTepuana MpH €ro
nepepaboTke Ha oTaenurtene Securomat SP-F? Ha kakom ydacTke MOTOYHOM
JIMHUH 11eJIeCO00pa3HO YCTaHABIMBATH JAaHHYIO MaITUHY?

19. B 4em 3akiouaroTcs TOCTOMHCTBA W HEJOCTATKA TNPUMEHEHHS OTISIUTENS
Securomat SP-F? KoHcTpyKiMs KaKuxX MallldH MO3BOJIAET YCTPAHUTh YKa3aHHbBIC
HeAOCTaTKU? VYKaXuTe, KaKkue YCTPOIICTBA HCHOJB3YIOTCS Ji  MOBBIIICHUS
3¢ hexTUBHOCTH pabOTHI ITUX OTACIUTEIIECH.

20. Kakum oOpa3om ompeaensiercss 3(()EKTUBHOCTh OYHCTKH BOJIOKHA OJHOMU
MAaIlIMHOW U arperaTom?

21. Kakum 00pa3oM OLIEHHWBAETCS KaYECTBO OUUCTKH XJIOMKOBOTO BOJIOKHA (BBICOKOE,
CpeaHee WM HU3KOE) C TOUKH 3pEHUs CrenrannucToB Gupmser Rieter?
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3agaum

1. C yuerom pexkomenmanuii ¢pupmbl Rieter [1] u maHHBIX TaOaMIBI 2, ONPEACIUTE
napameTpsl padotsl mamuH UNIclean u UNIflex.

Tabmura 2
HanmenoBanue nokasarens Bapuant
1 | 2 | 3] 4]5] 6
Cucrema npsiieHus KapJHas rpeOeHHas
Crnioco0 nipsieHust ITHEBMOMEXaHUYECKUI KOJBIIEBOU
JIuHeitHas IIOTHOCTH MPSHKU, TEKC 30 25 251 20 [154 | 11,8
3aCOpPEHHOCTh UCXOAHOTO ChIPhs, % 4,0 2,5 3512515 | 2,3

2. Ha ocHOBaHWM NaHHBIX, TPUBEACHHBIX B TaOymile 3, onpeaenute 3pHEeKTUBHOCTh
OYMCTKM BOJIOKHA MAaIIMHAMH TIOTOYHOW muHUM (0€3 ydeTa BO3ICUCTBUS
YecaJbHOW MAITUHBI) U 3aCOPEHHOCTH BBIICTUBIITUXCS OTXO/IOB.

Tabmuma 3
HaumenoBaHue nokasartes Bapuant
1 2 3 4 5 6
3aCOPEHHOCTh UCXOHOTO ChIPhs, %o 3,0 3,5 2,5 4,5 5,0 4,0
Brixon nenTsr u3 uicxoanoro ceipbst, %o | 92,0 | 93,0 | 94,0 | 91,0 | 90,0 | 92,0
3acopeHHOCTh HacTHiA, %o 1,0 1,1 0,9 1,6 1,6 1,2

3. Uemy paBeH OYHMCTUTEIbHBIN A(DPEeKT MamMHBI, eciu npu nepepadorke 500 kr
BOJIOKHA € 3acopeHHOCThiO 4,2 % BhIIETWIOCh 7,5 % OTXOMOB C collepKaHUEM

COpHBIX TIpuMeceit 36 %7

Moxer nu mnpu mnepepabotke 1200 kxr BojiokHa C 3acopeHHOcThiO 3,3 %
BbIJIEIUTHCA S0 KT OTXOA0B € COJCPKAHUEM COPHBIX ITpumecein 60 %?

5. Moxer nu npu mnepepabotke 1000 Kr BOJOKHAa € 3aCOpeHHOCTBHIO 2,5 %

BbIJIETUTHCS 80 KT OTXOJI0B € COAEpKaHUEM COpHBIX TpuMeceit 70 %?

IIpakTuyeckoe 3ansaTue 3

AHaJau3 padoTbl COBPEMEHHOT0 CMECOBOI0 000Py/10BAHUS

1. B 4em 3akirovaeTcs IeNb U CYITHOCTD MPOIecca CMEIINBaHMs?
2. Ha kakoMm 00OpyIOBaHWUH NPSIAAIHLHOIO IPOW3BOJACTBA  IPUMEHSICTCS
HEOPTaHW30BAHHBIN CIIOCO0 cMemmBaHuA? B uem 3akiIr09aroTcsi TOCTOMHCTBA
Y HEIOCTAaTKU JAaHHOTO CIocoba?
OCYIIIECTBIISATHCS

3. Kakum o0Opa3zom  Moxer

CMEIIMBaHMA? YKaXKUTE €To JOCTOMHCTBA N HECAOCTATKH.
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4. B kakux ciydas i OCYIIECTBIICHUS TPOIECCa CMENTUBAHUS PEKOMEHIYETCS
UCIOJIb30BaTh OJTHOKAMEPHBIE MAIIMHBI C HWrOJIbYaThHIMU  pElIeTKaMU?
O6ocHyliTe orpaHuyeHue O00JacTH NPUMEHEHUS JaHHOTO O0OpYyIOBAHMS.
[IpuBeguTe npuMep OAHOKAMEPHOU CMECOBOM MAILIMHBI.

5. B uyem 3akmrovaercs ocobeHHOCTh cMecoBoil MammuHbl MCII-8? 3a cuer yero
MPOUCXOIUT CMELIMBAHNUE BOJIOKOH B IAHHOW MaliuHe?

6. Onuimre MPUHIMI PadOThI MamuH (GUpMbl Trutzschler, pekoMeHI0BaHHBIX
JUTSl CMEIIIMBAHMS XJIOMKOBOTO BOJIOKHA. Kakmm 00pa3oM OCyIIecTBISETCS
TPAHCTIOPTUPOBKA BOJIOKHA K CMECOBOM MalllMHe W U3 Hee? JlJis Kakux 1eneit
ucnonpdyercss wMammHa MX-l,  KoHCTpykumst KOTOpol obecrneunBaeT
CMEILIMBaHUE HAa CMECOBOM pelieTke?

7. Kaxkoii cioco6 cmemmBanus peanu3oBad Ha mammae UNImix ¢dupmer Rieter?
YKakuTe 30HBI MAIIUHBI, TAE OCYIIECTBISIETCS CMEIIMBaHWE U (DAKTOPHI,
onpenenstomue 3pHEeKTUBHOCTh JaHHOTO mpolnecca. JJig cMelrBaHus Kakux
BOJIOKOH MOKET OBbITh UCIOJIb30BaHa JIaHHAs MalliHa?

8. B kakux ciyyasix peKOMEHAYeTCS HCIOJb30BaTh CMECOBOE 000OpYIOBaHUE,
OCHAILIEHHOE BECOBbIMHU MuUTaTeIsIMU? ONUIIUTE NEPUOJbI pabOThl BECOBOTO
UTATES.

9. Kakue 0coOEHHOCTH UMEIOT BECOBBIE TUTATENN PA3HBIX MapOK?

10. Ha kakux yyacTKax CMECOBOrO OOOpYIOBaHUSI C BECOBBIMH MHUTATEIISIMU
OCYIIECTBISIETCSI CMEIIMBAHNUE BOJIOKOH. YKaXXUTE POJb HEOPraHW30BAaHHOTO
CMEIIMBAHUA B pean3allii JAaHHOTO IpoIecca.

11. Onummre Ha3HaYyeHWe W MpUHIOUI paboThl cmecoBoit Mammubl UNIblend.
OxapakTepu3yiTe TOCTOMHCTBA TAaHHON MAITHBI.

12. Kakum 00pa3oM OCYIIECTBISETCS JO3UPOBAHUE KOMIIOHEHTOB B Ciydae
WCTIOJIB30BAaHUs  JaHHOW MamwmHbl? J[mg dYero u  KakuMmM  00pa3om
ocyiecTBisieTcs kKaaunOpoBka kamep Maruasl UNIblend?

13. Kakne mnokazaTeiad MOTYT MCHOJIb30BaThCS ISl OLCHKH 3(PHEKTUBHOCTH
CMELINBaHUsA?

14. Yto Takoe rpaJueHT MOJHOTHI cMelluBaHus? B kakoM nuamna3oHe OH MOXKET
u3MeHsThes? Kakum 00pa3oM MOXKHO ONpEAENUTh MOJHOTY cMeluBanus? B
KaKuX cllydasx 1eJaecoo0pa3Ho MPUMEHEHHUE JaHHOTO ToKazaTess?

15. Yto Takoe rpaJdeHT HEPOBHOTHI cMmemuBaHUsA? UTO OH XapakTepu3yer?
Kaxue ncxomupie 1aHHbIE HEOOXOAUMBI JJISI €0 ONpeneeHns?

3agaum
1. PaccuutaTh cpemgHee cojaepKaHUE MOMMI(PUPHOTO BOJOKHA B UYeCaTbHOU
XJIONKOMONMM3(PUPHON JICHTE, TMOJHOTY W HEPOBHOTY CMEIIWBAHHUS BOJOKOH

KOMIIOHCHTOB IIPpH HOMHHAJIBHOM COACPIKaHUH HOJ'II/IE)(bI/IpHOFO BOJIOKHA 25 % ¢
YUETOM PE3YJIbTATOB XUMHNYCCKOI'O aHaJIM3a Hp06, IMpEACTAaBJICHHBIX B Ta6J'II/IHC 4.
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Tabnuma 4 — Pe3ynpTaThl XUMHUYECKOTO aHAJIM3a 00PA3I0B XJIOMKOMOIUI(YUPHOU

JICHTBI
Howmep Macca | Macca xnonkoBout | Homep Macca Macca XJIOnKOBOM
obOpasia | oOpasiia | cocTaBsItOIICH, I' | 0Opa3ia | obpaslia | COCTaBJISIFOILIEH, T
JIEHTBI, T JIEHTBI, T
1 4,93 3,9 11 4,69 3,69
2 4,86 3,4 12 4,78 3,63
3 5,03 3,51 13 4,91 3,45
4 4,59 3,68 14 5,03 3,45
5 4,68 3,81 15 5,09 3,59
6 5,13 3,49 16 5,37 3,69
7 5,27 3,89 17 4,59 3,58
8 4,89 3,45 18 4,92 3,41
9 512 3,68 19 50 3,55
10 5,48 3,61 20 5,2 3,80

2. Paccuurath cpemHee cojep)KaHuWE MOAMI(PUPHOTO BOJOKHA B  YeCaJbHOU
XJIONKOMONMUAI(PUPHON JI€HTE, MOJHOTY MU HEPOBHOTY CMEIIMBAHUS BOJOKOH
KOMITOHEHTOB TPU HOMHHAJIBHOM CO/IepKaHUU nosnddupHoro BosokHa 30 % c
YYE€TOM PE3YJIbTATOB XUMUYECKOTO aHaJIN3a MPpo0, IPEICTABICHHBIX B TAOIHIE 5.

TabGnuma 5 — Pe3ynpTaThl XUMHUYECKOTO aHAJIM3a 00PA3I0B XJIOMKOMOIUI(YUPHOU
JICHTBI

Howmep daxkTH4eCcKOe MPOLEHTHOE COJEPKaHUE MOINIPUPHOTO BOJIOKHA
POOKI 10 BapHaAHTaAM
1 2 3 4 d) 6
1 29,5 28,0 21,7 27,0 29,5 29,1
2 27,0 27,2 31,3 31,5 31,5 35,0
3 35,0 24,8 30,1 24,8 30,4 24,8
4 33,0 30,0 29,3 31,0 33,0 29,3
3) 32,2 34,6 28,6 28,6 29,1 30,4
6 27,3 36,2 32,0 30,4 32,1 21,2
7 27,9 29,1 30,2 35,0 30,0 32,0
8 29,9 31,5 29,6 31,3 32,0 21,7
9 30,4 32,0 31,0 32,0 30,1 31,3
10 34,0 28,5 32,1 21,7 31,3 34,6
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IIpakTH4yeckoe 3ansitue 4
IToTo4yHbIe JINHUY B NPSIACHUH, COCTOSIHME M NEPCIIEKTUBBI

Yro Takoe MOTO4Has JIUHUSA?

Kakue npenmymiecTBa gaetT npuMEHEHUE TTOTOYHBIX JIMHUN B XJIONMKOMIPSICHUN?
Ot kakux ¢pakTopoB 3aBUCUT 3(PPEKTUBHOCTD UCTIOIH30BAHUS TOTOYHBIX JTUHHIA?
Kakue mnpoGieMbl HEOOXOAUMO OBUIO PEIIUTh S CO3JaHHsI BO3MOXKHOCTH
[IMPOKOTO BHEAPEHUS MOTOYHBIX JIMHUN B XJIOMKOMPSACHUH?

B uem 3akimouaroTcs 0COOEHHOCTH TpeNajibHBIX MAlllMH, BKIOUYEHHBIX B COCTaB
OTE€YECTBEHHBIX MOTOYHBIX JIMHUH?

OxapakTepu3yiiTe TOTOYHYIO JTMHHUIO «KHIIa — YecabHas JieHTa» (upmbl Rieter
IUIA TIepepabOTKU XJIOMKOBOTO BOJIOKHA. YKa)KUTE MOCIEI0BATEIbHOCTh MAILUH,
UX (YHKINY, MAKCUMAaJIbHO BO3MOXKHYIO IPOU3BOIUTEIHHOCTD.

B uem 3aximouaroTcsi 0cOOEHHOCTH Pa3IMYHbIX BapUAHTOB MOTOYHBIX JIMHUM IS
nepepabOTKU HEOJHOPOAHBIX cMeceil BoIOKOH. Kakue (akTopel HE0OXOAUMO
YUUTBIBATh NPH BEIOOPE COCTaBa M KOJIMYECTBA 000PYTOBAHUS JAHHBIX JIMHUI?

3agaum

OnpenenuTs MPOU3BOAUTEIHHOCTh OECXOJICTOBOM TpEMaJbHONW MAITUHBI, KI/d,
ecnu OHa O0ecreYrBaeT BOJIOKHOM 6 YeCalbHBIX MaIllWH, pPaOOTAIOMUX C
MIPOU3BOAUTEILHOCTRIO 35 kr/4, a orxompl Ha [IPY wm dyecampHBIX MammHax
cocTaBisioT 5 %.

OnpenenuTs MPOU3BOIUTEILHOCTh KUMHOTO nuTatenss Blendomat, kr/4, ecnmu oH
obecrieunBaeT  BOJIOKHOM 8  dYeCaJdbHBIX  MAallWH,  paloTarommMx ¢
MPOU3BOIUTENIBHOCTHIO 80 KI/4, @ OTXO0/1bI HAa MOTOYHOM JIMHUH COCTABIISIOT 6 %.
Kakoe xommuectBo ounctureneii UNIflex B60 HE0OX0aUMO BKJIIOYUTH B COCTAB
MOTOYHOU JIMHUU «KUIA — YecalbHas JEHTa», €CIU MPOU3BOIUTEIBHOCTh KaXI0M
U3 8 decaJbHBIX MAIlMH JIaHHOW JHMHUM paBHa 94 Kr/4, BBIXOJ OTXOJOB,
BBIJICTISIIOIIMXCSI B TIpOIIecce YecaHus, cocTaBiisieT 4 % OoT MacChl HACTHUIIA.
PazpaboTaiiTe cocTaB MOTOYHON JIMHUU JJiA TPOU3BOJICTBA CMECOBOM MPSIKHU C
npeobJialaHieM XJIOMKOBOTO BOJIOKHA W BioxkeHHeM 10 10 % BOJIOKHUCTBIX
OTXOJIOB C HCIIOJIb30BaHKEeM 00opynoBanus pupmer Rieter. [Tpon3BoIuTeIEHOCTD
moToyHou auHuA 950 Kr/4.

Pemmre 3amauy 4 ¢ npumeHeHneM obopyaoBanus pupmsr Trutzschler,
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