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MpeaucnoBue

EBpasuiickmuin coBeT No ctaHgapTusaumm, metponorum n ceptudpukauumn (EACC) npeacrasnset cobom
pernoHanbHoe obbeAnHEeHMEe HauMoHanbHbIX OpPraHoB MO CTaHAapTM3auuu rocyaapcTs, Bxoadwmx B Co-
apyxectBo HesaBucumbix [ocynapcTs. B aanbHerwem Bo3aMoxHO BeTynneHme B EACC HaumMoHanbHbIX opra-
HOB MO CTaHAapTM3aLMmM ApYrMx rocynapcTs.

Llenu, ocHoBHble NpUHLUMNLI 1 00LKMe NpaBuna nposefeHus paboT No MexXrocyaapCTBEHHOW CTaHaap-
Tn3aumm yctaHoBneHbl FOCT 1.0 «MexrocygapctBeHHas cuctema crtaHgaptudauun. OCHOBHble MOMoXe-
Hua» n FOCT 1.2 «MexrocygapcTBeHHas cuctema craHgaptudauuun. CTanHgapTbl MeXrocyaapCTBEHHbIE,
npaeuna uU pekomeHgauun No MEeXrocyaapCTBEHHOW cTaHaapTu3auuu. lMpaBuna paspaboTku, NPUHSTUS,
OOHOBNEHUSA U OTMEHbBIY.

CBepeHus o CcTaHpapTe

1 NOArOTOBJIEH Hay4YHO-NPOM3BOACTBEHHBLIM PECnyOMNMKAHCKUM YHUTapHbIM npegnpuatnem «berno-
PYCCKMIA roCcyAapCTBEHHbIN MHCTUTYT CcTaHgapTusauum u ceptudpmkavmmy» (benMCC) Ha ocHoBe coBCTBEH-
HOro NepeBoAa Ha PYCCKUIA A3bIK aHINOS3bIMHOW BEPCUM CTaHA4apTa, YKasaHHOro B NyHkTe 4

2 BHECEH lNocynapcTBeHHbIM KOMUTETOM MO cTaHAapTM3auumn Pecnyonukmn benapycb

3 MPUHAT EBpasuiickum coBeTOM N0 CTaHAapTu3auumu, MeTpornorum n ceptudurkanmm no pesynbraram
ronocosaHusa B AIC MI'C (npotokonom oT 19 mapta 2021 r. Ne138-IM)

3a npuHATMe cTaHZapTa NporosiocoBarni:

KpaTKoe HanMeHoBaHune CTpaHbl KOJJ, CTpaHbl COKanJ,eHHoe HanMmeHoBaHune
no MK (MCO 3166) 004—97 | no MK (MCO 3166) 004—97 HaLMoHaIbHOro opraHa no craHgaprtusauuu

ApmeHns AM 3A0 «HaumoHanbHbIA opraH nNo ctaHgapTM3aumm
n meTponornn» Pecnybnvkn ApmeHns

Bbenapycb BY [locctangapt

Kblprbi3ctaH KG KblprelacTaHgapT

TamKukncTaH TJ TapxukctaHgapT

TypKkMeHUcTaH ™ Mmasroccnyx6a "TypkmeHcTaHgapTnapbl”

Y36ekncTaH uz Y3cTaHgapt

4 HacTtoslwmmn cTaHgapT uaeHTUYeH MexagyHapogHomy ctangapty 1ISO 17751-2:2016 «Tekctunb. Konuye-
CTBEHHbI/ aHanu3 Kawemvpa, LIepCcTy, OPYruxX CrieuuanbHbIX BOIOKOH XMBOTHOIO MPOVCXOXOEHUSI N UX CMe-
cel. Yactb 2. MeToa pacTpoBOM 3MEKTPOHHOM MUKpockonum» («Textiles. Quantitative analysis of cashmere,
wool, other specialty animal fibres and their blends — Part 2: Scanning electron microscopy method», IDT).

MexayHapoaHbl cTaHgapT pa3paboTaH TEXHUYECKMM KOMUTETOM Mo ctaHgaptusauum ISO/TC 38 «Tek-
ctunb» MexayHapogHon opraHmsauum no ctaHgapTtusaumm (1ISO)

5 BBE[JIEH BINEPBbIE

UHbopmayusi 0 esedeHuu 8 delicmeue (npekpaweHuu delicmeusi) Hacmosuw,eao cmaHdapma u usme-
HeHul K HeMy Ha meppumopuu yKkalaHHbIX 8bllue 2ocydapcmea nybriukyemcsi 8 ykazamesisix HalUuoHaslbHbIX
cmaHOapmos, u3zdasaeMbix 8 amux 2ocydapcmeax, a makxe 8 cemu VMIHmepHem Ha calimax coomeem-
CmeylWUX HayUoHalbHbIX 0pa2aHo8 o cmaHdapmusauuu.

B cniyqae nepecmompa, U3MeHeHUsl Uniu OmMeHbl Hacmosuwie2o cmaHdapma coomeemcmeyowasl uH-
gopmauus 6ydem onybriukosaHa Ha oghuyuanbHOM UHmMepHem-calime MexaocydapcmeeHHO20 cogema o
cmaHOapmus3auuu, Memposioauu u cepmugbukayuu 8 kamarsnoee «MexaocydapcmeeHHble cmaHdapmbi»

WckntounTenbHoe npaBo oduumanbHOro onybrMkoBaHMS HACTOsILLEro cTaHZapTa Ha TeppuTopumn yka-
3aHHbIX Bblle rOCYAapCTB NPUHAANEXUT HaLMOHanNbHbIM (rocyaapCTBEHHbBIM) OpraHaM Mo cTaHZapTusaumm
3TUX rocyaapcTB
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BBepeHue

Kawemup aBnseTca BbICOKOKAYECTBEHHbIM CreunanbHbIM BOMIOKHOM JXXMBOTHOMO NpoucxoxaeHus. Ka-
LeMmMp 1 Apyrve WepcTsHble BOMOKHA XXMBOTHOMO MPOUCXOXOEHMUS, TakMe Kak OBeYbs LLIepCTb, LWepCTb SKa,
BEPOIIOXKbSA WEPCTb U Ap. MMEHT OYEHb CXOXME (DU3NYECKME N XMMUYECKME CBOWCTBA, NO3TOMY MX CMECU
CINOXHO OTNMYaThb ApYr OT ApYyra npu NPUMEeHEeHNN MexaHU4eckux n XMMmmnyeckux metogos. Kpome Toro, AaH-
Hble BOMIOKHa AEMOHCTPUPYIOT CXOXYI0 YellyhyaTyro CTPYKTYpY. B CBA3M C 3TMM O4YEHb CNOXHO TOYHO orpe-
OenuTb cogepXXaHne KOHKPETHLIX BOIOKOH B TaKMX CMECAX C MOMOLLbIO COBPEMEHHBIX CPeACTB KOHTPONS.

VMccnepoBaHug, kacarmowmecs TOYHOCTN MOEHTUdUKaLMM BONOKOH KalleMupa, NpoBOAUMUCE B TeYeHne
ONUTenbLHOro BpemeHn. B HacTosilee Bpems Hanbonee M3BECTHBIMU M HaZEXHbIMW MeTogamu naeHTndm-
Kaumm sBnsaTca meTon ontuyeckon mukpockonum (Light Microscopy, LM) n meTon pacTtpoBon (CKaHUpYHo-
Len) anekTpoHHon mMukpockonuu (Scanning Electron Microscopy, SEM). Metog SEM obnagaeT gononHu-
TenbHbLIMW MO OTHOLLEHUIO K MeToay LM xapakTepuctukamu.

MpenmywecTsom metoga LM aBnseTcsa To, 4TO NpU MPUMEHEHUN AaHHOTO MeToda MOXHO HabnogaTb
BHYTPEHHee pa3BuTUEe CepAueBUHbI U NUIMEHTALMIO BOSIOKOH, a HeJoCTaTOK 3TOro MeTofa 3aknivaeTcs
B OTCYTCTBMM BO3MOXHOCTU YETKOro BbISIBNEHUS Kakon-H1Byab Mx cnaboBbipa>keHHON CTPYKTYPbl NOBEPXHO-
ctn. [ins o6pa3yoB BOMOKOH TEMHbIX LIBETOB, NMOAMNEXALLMX UCNbITaHUO, TpebyeTcst NpoBeAeHUe npolecca
obecupeynBaHua. HeHagnexalee BbIMONMHEHME MnpoLecca obecuBeyrBaHNA MOXET OKasaTb BNUSIHME Ha
3aKknioyeHne ucnbITatens BONOKOH.

Metoa SEM nmeeT NpoTMBOMNOMNOXHbBIE NO OTHOLLEHUIO K MeToay LM xapakTepucTuku, no3ToMy naeH-
TUUKALNS HEKOTOPbIX TUMOB BOJTOKOH JOSMKHA NPOBOANTLCS C UCMNOSb30BaHUEM PacTPOBOrO SMEKTPOHHOro
MUKpoOcKona.

Metogbl LM n SEM TpebyeTca NpUMEHsiTb COBMECTHO AN OnpeAaeneHus noanvHHOCTW He nogpato-
LLUMXCH naeHTUdmKauum obpasuoB C Lenblo NpMMEHeHWs npenmyLlecTs obomx MeTogos.

BbIno 4oKasaHo Ha MpakTuKe, YTO TOYHOCTb aHanM3a BOMOKOH CYLLECTBEHHO 3aBMCUT OT OMbITa, MOJTHO-
ro MOHMMAaHWS N 3HAHMIM UCMbITaTeNs BOMOKOH B o6nactn Mopdonornm noBePXHOCTM Pas3fnNYHbIX TUMOB BO-
MIOKOH >KMBOTHOTO MPOMWCXOXAEHUS, NO3TOMY MOMMMO TEKCTOBbLIX OMMCaHUN B MpuroxeHun B npuBeaeHbl
HeKOoTopble MUKpOdoTOorpacum pasnUUHbIX TUMNOB BONTOKOH XMBOTHOMO MPOUCXOXOEHUS.
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MEXTIOCYADAPCTBEUH HH HT BN CTAHOAPT

MATEPUAIbl TEKCTUNbHBbIE
KonuyecTBeHHbIN aHanNMU3 Kawemupa, WepcTu, ApYrux cneymanbHbIX
BOJIOKOH XXMBOTHOIO NPOMUCXOXAEHUA U UX cMecen
Yactb 2
MeTop pacTpoBOM 3NEKTPOHHON MUKPOCKONUMU

Textiles
Quantitative analysis of cashmere, wool,
other specialty animal fibres and their blends
Part 2
Scanning electron microscopy method

[aTta BBeaeHus

1 O6bnactb npuMeHeHusi

HacToawmn craHgapT ycTaHaBnMBaeT MeTo[ WUAEHTUdMKALMKU, KA4YEeCTBEHHOTO M KONMYECTBEHHOrO
aHanusa Kalemupa, LepcTu, ApYrMx cnelmnarnbHbIX BOSIOKOH XMBOTHOMO MPOUCXOXAEHUS, a TaKKe UX CMe-
Celi NoCpPeACTBOM PacTPOBON (CKaHMPYHOLEN) 3NIEKTPOHHON MUKpockonuu (SEM).

HacTtoswun ctaHgapT NpMMEHUM O51s1 paspbIXIEHHbIX BOMOKOH, NonydabprkaToB U rOTOBbLIX M3Oenui
13 Kallemupa, WepcTu, ApYrmx cneumnanbHbIX BOSIOKOH XMBOTHOTO MPOUCXOXOEHUS U UX CMECEN.

2 TepMuHbI 1 onpeaeneHus

Ons uenen HacTosiLero cTaHaapTa NMPUMEHSIIOT criegyloLliMe TePMUHbI C COOTBETCTBYHOLWUMN onpeae-
NEHNAMU:

2.1 cneyunanbHOe BONOKHO XXUMBOTHOro NpoucxoxpeHus (specialty animal fibre): Jllobon tTnn kepatu-
HOBOrO BOJIOKHA, MOJTYYEHHOIO OT XMBOTHbIX (LUEPCTM), KPOME OBELL.

2.2 pacTpoBbIM 3NIEeKTPOHHbLIN MUKpockon (scanning electron microscope): MNpubop ans nsyveHus
MUWKPOCKOMWUYECKON CTPYKTYPbl MPOMEXYTOYHOrO TUMa MEXAY 3NEKTPOHHBLIMU MUKPOCKONaMU NMPOXOASALLETO
cBeTa M ONTUYECKUMIN MUKPOCKOMaMM, KOTOPbIA UCMOSb3yeT CHOKYCUPOBAHHLINA MYyHOK 3NIEKTPOHOB BbICOKOM
3HEPrNW Ansi NONy4YeHnst pasHoobpasHbIX PUINYECKNX MHPOPMALMOHHBIX CUTHAMOB.

MpnmevyaHune 1 — lNpnMHUMN OEACTBUS COCTOUT B CKAHUPOBAHUM NEPBUYHBIM CHOKYCUPOBAHHbBIM MYYKOM 31eK-
TPOHOB BCeW NoLWaamn MHTEPECYHOLLEN MOBEPXHOCTN TBEPAOro obpasLa, NPOCXOASILNA CUTrHaM OT KOTOPOW 3aTeM npu-
HUMaeTCd, ycunmeaeTcda n BOCnpomM3BoanTCA B Buae M306pa>|<eH|/|$| and I'IO,EI,p06HOFO n3y4yeHunsa TOﬂOFpa(bVIVI NoBEpPXHO-
cTu obpasua.

MpumevyaHune 2 — K curHanam, KOTopble reHepMpYKTCa Npu paboTe pacTpPOBOro 3NIEKTPOHHOro MUKpOCckona,
OTHOCATCSI BTOPUYHbIE 3MEKTPOHbI (2.3), 0XKe-3MNeKTPOHbIl, XapaKTepUCTUYECKME CNEKTPbI PEHTTEHOBCKOIO U3NyYeHus 1 ap.

2.3 BTOPUYHbIA 3NEKTPOH (secondary electron): BHesaaepHbIi 9NEKTPOH C HU3KOW 3Hepruemn, BblCBO-
©0OXAEeHHbIN Npy NN NOCPEACTBOM MOHM3aLMM aToMa MeTanna Ha ckaHupyemom yyacTtke oT 5 go 10 Mkm
cnos Metannmsaumu TonwmnHom meHee vyeMm 10 Mkm, Grivke BCEro HaxoAsLLEerocs B Hapy>KHOM MeTannuye-
CKOM MOKPbITUM NOBEPXHOCTM obpasua, nos BO34eNCTBUEM NEPBUYHOIO COOKYCUPOBAHHOIO My4yKa 3MeKTpo-
HoB 3Heprmen 10 kaB.

M pnMmedyaHune 1— nOCKOﬂbe NOBEPXHOCTb ABNAETCA ‘-IyBCTBVITeJ'IbHOVI no npuynHe He3Ha4nTesnbHOro cpeaHe-

ro ceoboaHoro npo6era ANEKTPOHa, BblcBOOOXOaeMoro U3HYTPU o6pa3u,a, CUrHan mcnonb3yeTca ana BocnponsseneHuns
C BbICOKMM paspeLlleHnemM CTPYKTypbl NOBEPXHOCTU C HAHECEHHbIM NOKPbITUEM.

2.4 yewymnka (scale): O6onoyka, NOKpbIBaOLLAA NOBEPXHOCTb BOMOKOH XNUBOTHOIO NMPOUCXOXAEHUS.

2.5 yacTtoTa 4ewyek (scale frequency): KonvyectBo yellyek (2.4) BOOSMb OCK BOJOKHA, NPUXOASLLMUXCH
Ha eavHULY ANWHBI.

2.6 BbicoTa 4Yelyurkm (scale height): BeicoTa 06onovku Ha nepudepmnHOM Kpae YeLlymnku (2.4).

2.7 mopcponornyeckas CTpyktypa noBepxHocTtu BonokHa (fibre surface morphology): CoBokynHocTb
HU3NYECKNX CBOMCTB/MPU3HAKOB, XapaKTepU3YOLLNX NOBEPXHOCTb BOSOKHA.

lMpumep — Mopghonozuyeckasi cmpykmypa noeepxHocmu 60JIOKHa 8KJlroYyaem 4Yacmomy 4dewyek (2.5),

ebicomy Yeuwyek (2.6), cmpykmypy Kpaee 4Yeuwlyek, 271a8Kkocmb Mo8epxHOCMuU YyeuwyeK, PO8HOMYy 80JI0KHa 800JIb
€20 ocu, npoceeyugaeMocms Mod ornmMu4ecKuM MUKPOCKOIOM U ap.

U3paHue ocpmumansHoe
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2.8 Bbibopka ot naptum (lot sample): KonnuectBo maTepmana, npencrtaBuTenbHOe Ansi MaTepuana
O[HOrO U TOrO e BuAaa v OOHOWM 1 TOW Xe NapTuu, BbibpaHHOe B COOTBETCTBMM C TpeboBaHMAMU, HA OCHO-
BaHUM KOTOPbIX OH AOIMKEH 0TOMpaTbcs

2.9 nabopatopHas npoba (laboratory sample): Mopuwns, otobpaHHaa 13 BbIGOpkM OT naptum (2.8)
B COOTBETCTBMM C TpeboBaHMAMU AN NOATOTOBKM 0Opas3uoB.

2.10 obpa3seu ana ucnbiTaHni (test specimen): Mopuus, oTobpaHHas U3 OTpe3aHHbIX B NPOM3BOSIbHOM
nopsiake doparMeHTOB BOJTOKOH M3 rlabopaTopHoi npobbl (2.9) ana aHanumaa.

3 CywHocTb MeToAa

MN306pakeHne B NpoaofibHOM HanpaBreHUn parMeHTOB BOMOKOH, COCTaBNsAoLWMX obpasel, Ans UCTbl-
TaHWI, NOKPbITBLIA TOHKUM CIIOEM 30510Ta, MOJy4atoT, UCMOMb3ys PacTPOBbIN 3NEKTPOHHbIA MUKPOCKOT, NyTeM
CKaHMpOBaHNsA GOKOBOW NMOBEPXHOCTU 06Gpasla chOKyCUPOBAHHBLIM, HAXOAALWMMCS MO YrTIOM My4YKOM SNeK-
TPOHOB C BbICOKOW 9Hepruen, OeTEeKTUPOBaHNA CUrHaNoB BTOPUYHBLIX SNEKTPOHOB, UCMYCKaeMbIX aToMamu
30M10Ta noj BO3OENCTBMEM HaxodsLlerocs rnog YrroM fy4vka 3feKTPOHOB, U COBMELLIEHMS NO3uLUM NydKa
C [eTeKTMPOBaHHbIMYM CUTHarNamm, KoTopble cogepkaTt UHdopmauuto o Tonorpadum obpasua ans UchbiTaHui.

BornokHa Bcex TMMOB, HaxoAswuecs B ob6pasLe Ans UCnbiTaHui, UAeHTUMULMPYIOTCS NyTeM CpaBHEHUS
¢ 00LLen3BecTHO MOPMOSIOrMYECKON CTPYKTYPO MOBEPXHOCTM BOJIOKHA, XapaKTepHOW ANs pasfnyHbIX TUNOB
BOJIOKOH XKMBOTHOTO MPOUCXOXAEHMS.

[ns KaXgoro Tuna BOJOKHA MOACYMTLIBAETCS KONMYECTBO M OMpedensieTcs cpegHuin auameTtp dpar-
MEHTOB BOJIOKOH. MaccoBasi JoNnsi BOJIOKOH BbIUUCIAETCSH UCXOAS U3 KONMYECTBa MoACcYMTaHHbIX doparmMeH-
TOB BOJIOKOH, CpeAHeapudMEeTUYECKOro 3HaYeHNa 1 CTaHOapTHOro OTKMOHEHMs AnameTpa parMeHToB, a
Takke UCTUHHOIO 3HAYeHUs NMNOTHOCTU KaXXAO0ro TUMa BOMOKHA.

4 ObopynoBaHue, NPUHAANEXHOCTU, peaKkTUBbI

4.1 O6opynoBaHue

4.1.1 PacTpoBbIil 3NEKTPOHHbIN MuKpockon (SEM), cocToswmii u3 BakyyMHOW CUCTEMbI, 3NTEKTPOHHOM
OMNTMYECKON CUCTEMbI, CUCTEMBbI COopa 1 hopMMPOBaHNS CUrHANOB, CUCTEMbI OTOBPaXeHNsT HopPMaL MmN 1
NporpaMmMHOro obecneyeHus.

4.1.2 YCTpPONCTBO ANSA MOHHOIO HamnbIfIEHUS C 30510TbIM KaTOL4OM.

4.2 MpuHaanexHocTun

4.2.1 MukpoToM.

4.2.2 CteknsaHHasg npobupka gnametpom 10-15 mm.

4.2.3 MNanoyka u3 HepxaseloLLen cTann gnameTpom NpuenuanTensHo 1 Mm.
4.2.4 CTeknsiHHasa NnacTuHka ¢ pasMmepamu npubnumautensHo 150 x 150 mm.
4.2.5 [IByXCTOPOHHSASA KNnenkas neHTa.

4.2.6 TnHUETbI, HOXHULIbI.

4.2.7 3arnywka gnsa obpasua, antoMUHUEBas UM megHasi, guametTpom 13 mm.
4.2.8 Jle3Bne 6puTBbI.

4.3 PeakTtuBbl

4.3.1 AUeTOH (aHanUTU4eCcKon CTeNeHn YUCTOThI).
4.3.2 3tnnaueTart (aHanMTNYeCcKon CTENEHN YNCTOThI).

5 OT60p NPo6LI

OT60p BLIGOPKK 1 NabopaTopHO NPOBLI B COOTBETCTBUM C MeTOAaMU, NMPUBEAEHHLIMU B NMPUINOXEHUN A.

6 NMogroTroBka oOpas3LoB ANA UCNbITAHUN

6.1 KonuyectBO 06pa3LoB AN UCNbITaHUN

MoprotaBnuBatoT NsTb 3arnywek ans obpasua. Konnyectso parMeHTOB BOJIOKOH B 3arfyLuke AOMKHO
ObITb AOCTATOYHbIM, YTOObI 00ecneunTb aHanu3 He meHee 1 000 BOJIOKOH.
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6.2 CnocoGbl NOAroToBKU 06pa3LoB AN UCMNbITAaHUMA Pa3fNMYHbIX TUNOB NPO6
6.2.1 Pa3pbixneHHOe BOSTIOKHO

6.2.1.1 PaamellatoT nabopaTopHyto Npoby B O4HON NITOCKOCTM Ha UCMbITaTENIbHOM CToNe, 6epyT NuHUe-
TOM (cMm. 4.2.6) cny4dariHbiM o6pa3om npubnuantensHo 500 Mr BoNoKoH, HO He MeHee 20 HebGonbLIMX Nop-
LU ¢ cBepxy M CHM3y npobbl. MNMepemelumnBatoT ux o obpasoBaHnst OAHOPOAHON CMECK 1 OENAT Ha Tpy paB-
Hble YacTu. PacnpenensaoT oToOpaHHbIe BOMMOKHA TakMM 00pas3oM, 4Tobbl OHM NpeacTaBnsanm cobow nyykm
C NpaKkTU4ecKkn napannenbHbIMU BOMIOKHAMMU.

6.2.1.2 PaspesaloT ny4yok BOMIOKOH B CepeauHe, UCMonb3ys MUKPOTOM (cMm. 4.2.1), ANs nony4vyeHus
dparMeHTOB BOSIOKOH AnMHON npnubnuautenbHo 0,4 mM. OT Kaxgoro nyyka BOMOKOH dhparMeHTbl OTpe3atoT
TONbKO OAVH pas.

6.2.1.3 MNomeLlaoT Bce hparMeHTbl BOJIOKOH B CTEKIISAHHYIO NPOOUpPKY (CM. 4.2.2) 1 CyCneHAMPYT UX
B 1-2 mn aueTtoHa (cm. 4.3.1) unn atunauetaTta (cm. 4.3.2) nyTeM nepemeLLnBaHnusa CMEeCH Narovykon u3 He-
p>XaBewLen ctanu. BeinmBatoT CyCneH3nto Ha CTEKMSIHHYH NMacTUHKY (CM. 4.2.4), obGecneyvnBas npu 3ToMm,
4yTOObl (pparMeHTbl BOMOKOH ObinMv paBHOMEPHO pacnpedeneHbl B MATHE AMaMeTpoM NpubnmnsntenbHO
10 MM Ha CTeKNsHHOW NNacTUHKe, Kak Noka3aHo Ha pucyHke 1.

6.2.1.4 lMpwKumatoT ABYXCTOPOHHIOK KNEWKYH0 NEeHTY (CM. 4.2.5) K MOHTa)KHbIM 3arfyLukam 1, UCrornb-
3y ne3sue 6puTBbI, 0Ope3aroT NeHTy BOKPYr 3arnylek. [ocne Toro Kak Becb aueToH (cm. 4.3.1) nnm atuna-
uetat (cMm. 4.3.2) B CycneHsumn ¢ pparMeHTaMu BOJIOKOH UCMApPUTCS, MPWKMMAKT MOHTaXKHbIE 3arfyLUKu
KMenKoW CTOPOHOW MEHTbl K CTEKMNSIHHOW nnacTtuHke (cMm. 4.2.4), pacnonaras ux cornacHo pucyHky 2. MNepe-
HOCSIT paBHOMEPHO pacnpefeneHHble hparMeHTbl BOMIOKOH NOCPEACTBOM NUMKOW neHTol (cMm. 4.2.5) Ha 3a-
rnywkun ans obpasuos (cm. 4.2.7).

Ecnn coparmeHTbl BONOKOH nocne ncnapenys aueTtoHa (cm. 4.3.1) unn atnnauetaTta (cm. 4.3.2) ckonneHbl
B OTAENbHbIX MecTax (He pacnpeferneHbl paBHOMEPHO), UX YAANSAT CO CTEKMNSAHHOW nnacTuHku (cm. 4.2.4)
nyTem cockabnueaHus nessmem 6puTebl (cM. 4.2.8), npouenypbl no 6.2.1.3, 6.2.1.4 noBTOPSAIOT 3aHOBO.

1 — cTeknsHHas NnacTuHKa;
2 — cbparMeHTbl BONOKOH

PucyHok 1— CyCI'IeH3VI$I BOJIOKOH Ha CTEKIISAHHOW NacTUHKe
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1 — 3arnywka anst obpasua
PucyHok 2 — PacnonoxeHue 3arnywek ans obpasua

6.2.2 JleHTa

6.2.2.1 PaspesatoT nabopaTopHyto Npody NeHTbl Ha Tpy Yyactu. OTOMpaloT COOTBETCTBYHOLLEE KONMUYe-
CTBO NMy4YKOB BOJSIOKHA B NPOAOSbHOM HanpaBleHUN U3 KaXaow YacTyh NEHTHI.

6.2.2.2 Pa3pe3aloT Kaxabl Ny4OK BOMIOKOH B cepeauHe Ansi nonyyeHunst hparMeHTOB BOFOKOH AfIMHON
npubnuantensHo 0,4 MM, ncnonb3yss MUKpoToM (cM. 4.2.1). OT Kaxgoro ny4yka BOJIOKOH doparmMeHTbl OTpe-
3al0T TONbKO OAVMH pas.

6.2.2.3 JanbHenwasa nocnegoBaTenbHOCTb AENCTBUI — cornacHo 6.2.1.3, 6.2.1.4.

6.2.3 Mpsxa

6.2.3.1 PaspesatoT nabopaTtopHyto npoby Ha Tpu paBHble HYacTu.

6.2.3.2 Pa3pesatoT kaxaylo 4acTb B cepeaMHe, UCMNomnb3ysa MUKPOTOM (cM. 4.2.1), ona nonyyeHus dpar-
MEHTOB BOJIOKOH AnMHON npubnuautensHo 0,4 Mm. OT KaXgon YacTu nNpshku pparMeHTbl OTpe3aroT TONbKO
OOVH pas.

6.2.3.3 danbHeniasa nocneaoBaTenbHOCTb AENCTBUI — cornacHo 6.2.1.3, 6.2.1.4.

6.2.4 TKaHble MaTepuanbl

6.2.4.1 Ecnn gna oCHOBbI M yTKa MCNOMNb3yeTCH Npsbka OAMHAKOBOro cocTaBsa, Afsi nonyyYeHus Tpebye-
Moro obpasua Afis UCMbITaHUIM BCA MpsKa Mocre pasfeneHns MoXeT ObiTb nonyyYyeHa u3 Bblpe3aHHOro o6-
pasua KBagpaTHOW POpPMbl, BKITHOYAKOLLErO Lenbin pucyHoK. [nst o6pasLoB TKaHen, COCTOSALMX U3 pasnmy-
HOW MO COCTaBy MPSPKM yTKa M OCHOBbI, 3Ty NPSDKY YTKa M OCHOBbI pa3gensT M 3aTeM B3BELUMBAKOT pas-
aenbHo. (Ecnv TkaHn UMeloT onpeaeneHHoe NOBTOPEHNE B PUCYHKE, PachyCKaloT Mo MEHbLUEN Mepe Leroe
KpaTHOe BCEero pucyHka.)

6.2.4.2 Pa3pesaloT Kaxayt YacTb NPsHKku B cepeamnHe, NCNomnb3ys MUKPOTOM (CM. 4.2.1), Ans nonyvyeHns
hparMeHTOB BOJIOKOH ANMHOW NpubnuantensHo 0,4 MMm. OT KaxOon 4acTu Mpsbku oparMeHTbl oTpesatoT
TONbKO OAVH pas.

6.2.4.3 JanbHenwasa nocneaoBaTenbHOCTb AENCTBUM — cornacHo 6.2.1.3, 6.2.1.4.

6.2.5 TpuUKoTaXHble NOJSIOTHA

6.2.5.1 PacnyckaloT Ha npsiky He MeHee 25 psagoB nabopaTopHOW Npobbl LWEPCTAHOIO TPUKOTAXKHOMO
nonotHa. PacnyckatoT Ha npsixy He MeHee 50 psiAoB B criydyae TPUKOTaXHOMo NOfoTHa M3 LWEepCTu rpebeHHo-
ro npsigeHus. PaspesatoT Kaxayl YacTb NPsKu B cepeavHe Ons nonydeHust pparMeHTOB BOMOKOH OJIMHOW
npubnuantensHo 0,4 mm. OT KaXK4oW YacTu NpsKu oparMeHTbl OTpPe3atoT TONbKO OAWH pas.

6.2.5.2 [lanbHenwasa nocneaoBaTenbHOCTb AENCTBUM — cornacHo 6.2.1.3, 6.2.1.4.
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6.3 HaHeceHMe NOKpbLITUA Ha o6pa3sLbl ANA UCMILITaHUIA

Mcnonb3yst yCTPOMCTBO AN MOHHOMO HanbiieHus (cM. 4.1.2), HAHOCAT TOHKMIA Crov 30110Ta Ha obpasLbl,
pacnosnoXeHHble Ha 3arnywkax (cm. 4.2.7).

7 NpoBeageHne ncnbiTaHUA

7.1 AHanu3 o6pa3ua Ha Kaxaoun 3arnyLuke

7.1.1 MNMomeLyatoT 3arnyLKy ¢ 00pasyomM B UcnbiTatenbHyto kamepy SEM. CHayana n3yyarT BOSIOKHaA Ha
BbIOpaHHON 3arnyLike Npy MeHbLleM yBenuyeHun (Hanpumep, npu x10). 3atem, BbiOpaB y4acTok BONuM3m ot
BEpPXHero Kpasg 3arnyLKky Ha MOHUTOpe, ycTaHaBnvBawT yBenudeHune X1 000, ckaHMpPYyOT BOJMOKHA Ha 3a-
rAywkKke 1u n3yyarT ux nytem HabmogeHun. OnpegensoT TUN BONTOKHA, PYKOBOACTBYSACH XapaKTepucTUKamMm
MOPPONOrMYecKor CTPYKTYpbl BOMOKHA Kallemupa, OBeYbeln LIEepPCTU U OPYTMX BOJTOKOH >XUBOTHOFO MpPOMC-
XoXaeHus (cM. npunoxexuve B).

7.1.2 Bo3sBpalLaloTCcsa K MEeHbLUEMY YBENMYEHUIO NOCHe UaeHTUdMKaunM Bcex BOMOKOH Ha BbIOpaHHOM
yyacTke. BbibupatoT gpyrve ydactku onsg HabniogeHuii B BEPTUKaANbHOM U FTOPM3OHTANbHOM HanpaBreHun.
|-|OBTOp$|IOT YKa3aHHble Bbllle onepauun Ha BCeX y4yacCTKaX, CKaHMPYKT BCE BOJIOKHA Ha 3arnylike nepen
npoBefeHMeM aHanm3a )parMeHTOB BOSIOKOH Ha CrieaytoLLen 3arnyLuke.

7.2 KayecTBeHHbIN aHanu3 (aHanu3 Ha YMCTOTY) U onpegeneHne cogepKkaHUA BOJTOKOH

7.2.1 N3yyaroT 150 BONOKOH Ha nepBoW 3arnyuike ans obpasua (cm. 4.2.7). MoryT BcTpeyaTbcs crneay-
oLme Tpy CUTyaunu:

- cuTyaums 1: ecnv obHapy>xeHbl BOMIOKHA TOMNbKO OAHOro Tuna, udydatoT cnegyowme 300 pparmeHToB
BOITOKOH Ha BTOpOW 3arnyLuke. Ecnv He oBHapyXeHbl BONTOKHA ApYyroro Tuna, obpasew, cHMTalT YNCTbIM;

- cuUTyauus 2: ecnu oBGHapyXXeHbl BOFIOKHA BYX TUMOB U KONMMYECTBO BOSIOKOH OOHOro Tuna meHee 3 %
(MeHee yeM 5 BOMOKOH BTOPOro Tuna), BOMIOKHA AaHHOrO Tuna NPUMHMMAlOT 32 MUKPOKOMMOHEHT. /3yyaloT
nocrnegyowme 300 oparMeHTOB Ha BTOPOK 3arnyLuke Ans obpasua v BblYUCNAT MAacCOBYH OO BOMOKOH
Kakgoro tvna;

- cuTyaums 3: ecnu obHapyXeHbl BOMOKHA ABYX TUMOB M COAEPXaHUEe BONOKHA Kaxpgoro Ttuna Gonee
3 %, CMeCb BOMIOKOH CYMTAKOT CMECKOW. BbINOMHAIOT KONMMYECTBEHHLIN aHanNn3 cornacHo 7.2.2.

7.2.2 KonnyecTBeHHbIN aHanNn3 BOJIOKOH B CMecKe

Ecnu yctaHoBneHo, 4To obpasel, ABNseTca CMECKON, udyyatoT nocnegytowmne 220 BONOKOH U U3MepsioT
OnameTp nepBbix 25 BOMOKOH KaXKA0ro MAEHTUPULMPOBAHHOIO KOMMOHEHTA (MMM BCEX BOJIOKOH 3TOr0 KOM-
NMOHEHTa, ecnn nx MeHblule Yyem 20) Ha Kaxaon u3 octasLumxcd 3arnywiek. He meHee 1 030 BOMOKOH AOMKHO
ObITb OEHTMdMUMPOBaAHO B 0bpasue v BbinonHeHo 100 namepeHuin gnameTpa BOMOKHA Kaaoro KOMMOHEHTa.
CpeaHuii anaMeTp BOMOKHA KaXKOoro KOMMOHEHTA BbIYMUCSOT, UCXOAA M3 U3MepeHHbIX anameTtpoB 100 Bono-
KOH. Ecnu obLiee KonnyecTBO BOMOKOH KaXgoro komrnoHeHTa meHee 100, cpegHun anameTp BOMOKHA Bbl-
YNCTIAKOT, UCXOASA M3 PaKTUYECKOro KONTMYECTBA BOJTOKOH 3TUX KOMMOHEHTOB.

[aHHbIN anameTp M3MepsieTCs B YCNOBUSAX BakyyMa M He MOXET CpaBHMBATbCS C OUamMeTpoMm, U3Me-
PEHHBIM MPU MOMOLLM ApYrnx nNpubopoB. Mo3ToMy 3HavyeHMe guameTpa OOIPKHO UCMONb30BaTbCHA TOMbKO
0111 BBIYUCTIEHUSA COOEPXKaHUSA BONTOKOH KaXKA0ro KOMMOHEHTA CornacHo pasgeny 8.

8 O6paboTka pe3ynbTaToB UCTbITAHUN

8.1 BbluMCnsI0T MaccoBy O KaXaoro KOMnoHeHTa no gopmyne (1):

N, (Di2 + Siz)pi
W, = =100, @)
Z[Ni (Di2 + SiZ)Pi ]
roe Wi — maccoBasi oSl KOMNOHEHTA, %,
Ni — KOnM4ecTBO BOSIOKOH, NOACHUTAHHbIX A5 KOMMOHEHTA;
Si — CTaHOapTHOE OTKIIOHEeHWe cpeaHero anameTpa KOMMNOHEeHTa, MKM;
Di — cpeaHuin AuameTp KOMMOHEHTa, MKM;
Pi — MJIOTHOCTb KOMIMOHEHTAa, r/mn.

n punMmeyvyaHne — [MNOTHOCTL BOMOKOH XNMBOTHOIO NponucxoXxaeHua pasnnu4Horo Tina npueeaeHa B npuinoXxXeHnmn C.
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8.2 MaccoByto fonto onpeaerneHHoro BOrokHa KOMMOHeEHTa B Npobax TkaHbIX MaTepuanoB BblYUCNSIOT
no dopmyne (2):

w, = Wir XM W XM 909, ey

m; +m,
roe W,  — maccoBas 4onsi KOMNOHeHTa B Npobe TkaHoro matepuana, %;
Wir — maccoBas Jonsl KOMMOHEHTa B MPSXXe OCHOBbI MPobbl TKAHOTO Matepuana, %;
m, — Macca npsiku OCHOBbI NMPobbI TkaHOro Matepwana, %;
Wiw — maccoBas Jonsi KOMNOHEHTa B NPsKe yTka Npobbl TkaHoro MmaTtepuana, %;

Mw — Macca npsbku yTka B npobe TkaHoro matepuana, %.
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MpunoxeHue A
(cnpaBo4HOE)

OT60p BLIGOPKKU OT NApPTUM U NNTabopaTOPHOWN NPOOLI

A.1 Pa3pbixneHHOoe BONTOKHO

MpoObl fomkHbI 6bITb 0TOGpPaHbl M3 50 % OT obLuero KonnyecTBa ynakoBok. OTOMpaKT My4Ykn BOJTOKOH
He MeHee YeM U3 Tpex YacTen Kakaow ynakoBku. [locne paBHOMEPHOro Ux nepemellnBaHust 4ensT npoby
Ha OBe paBHble YacTu, OOHY M3 KOTOPbIX, BbIOPAHHYHO CryYyanHbiM 00pa3oMm, UCMOMb3YT AN UCMbITaHUR, a
BTOpYIO OTOpackiBatoT.

lMocne nepemellnBaHMA OCTaBMEHHOW 4YacTu Npobbl C Lenbko obecrnedeHuss ee OOHOPOAHOCTU 3Ty
4YacTb CHOBA [EeNnAT Ha [ABE paBHble 4YacTu aHanornyHoiM obpasom. OTOpackiBalOT OAHY YacTb (BblGpaHHYO
cny4variHblM 06pasom).

lMpogomkatoT npoueaypy geneHvs go Tex nop, noka He octaHeTcs okorno 20 r BOMOKOH, KOTOopble npea-
cTaBnstoT cobor BeIGOPKY OT NapTun.

Henat atn 20 r BONOKOH, ABAsOWMECA BbIOOPKOW OT NapTum, Ha ABE 4YacTu, OOHY M3 KOTOPbIX MCMOSb-
3yl0T B KayecTBe nabopaTopHoON Npobbl, a OPYryl0 — B KAYECTBE pe3epBHOMN NpobbI.

A.2 JleHTa

BepyTt ogHy neHTy anuHon 30 CM M3 HaMOTaHHOro Krybka MM Tasa NEeHTOYHOW MawwuHbl. B obien
CMNOXHOCTWN OTBUPAalOT YeTbipe Takue NeHTbl. Pa3pesaloT kaxayro U3 YeTbipeX NeHT B NPoAOofIbHOM Hanpas-
neHun Ansa nonyvyeHus ewe oagHoOW NeHTbl, KoTopas sBnsaeTcs nabopatopHon npobon. CoxpaHstoT ocTas-
LUMecs YacTu B Ka4ecTBe pe3epBHON Npobbl.

A.3 lMpsaxa

OTOupatoT ABagLaTb KYCKOB LLUEPCTSHOM Mpsku AnnHon 20 CM OT KaXKabIX NATU pas3fINYHbIX KOHUYECKMX
©00uH unm moTkoB Ang nony4veHus 100 KyCKOB LLEPCTSHON NPSHKU.

OTOupatoT ABaAuUaTh KYCKOB LUEPCTAHOM Npsbkn rpebeHHoro npsageHus anvHon 20 cMm OT KaxablX gecs-
TW Pa3NMYHbIX KOHUYECKMX 606MH 1M MmoTkoB Ans nonyveHns 200 KyCKOB LUEPCTAHOM NPSHKN.

Pa3pesaloT ny4ok npsbkyu No cepeauHe Ha OBe 4YacTu, OOHY M3 KOTOPbIX UCMOMb3YHT B kavyecTBe nabo-
paTopHOol Npobbl, a BTOPYHO COXPaHSOT B Ka4eCcTBe pe3epBHON Npoobi.

A.4 TkaHble MaTepuansl

OtbupatoT Tpu TpaneuengansHbix obpasua, kaxablin pasmepoM 5 x 10 cM (OCHOBa X YTOK), C y4aCTKOB,
koTopble HaxoaaTca B 10 cm oT kpaeB TkaHW. [Insa kaxaoro obpasua oTMeyaloT HanpaBrneHne OCHOBbI U yTKa.
(BbipesatoT No MeHbLUEN Mepe Liernoe KpaTHOe BCEero pucyHka, B cnyvyae ecrnv TKkaHu UMetoT onpeaeneHHoe
NoBTOpeHNe B puUcyHke.) PaspesaloT kaxabln obpaseL, TkaHu Mo cepeanHe No HamnpaBfeHUo yTka u oenat
€ero ABe 4acTu, OOUH M3 KOTOPbIX MCMOMbL3YHT B KayecTBe nlabopaTopHom nNpobbl, @ BTOPOW COXPaHSAT B
KayecTBe pe3epBHOWM MpoobI.

A.5 TpukoTaXXHble NosiIoTHa

OtOupatoT Tpu obpasua, kaxabin pasmepamn 5 x 10 cm (nonepeyHoe HanpaBfieHWe X MPOAOSIbHOE
HanpasneHue). VIcknoyaloT yToNWEHHbIE YYaCTKM, TakMe Kak MaHXeTbl UK HKHMe YacTu. PaspesaroT kax-
ObI obpaseL, NonoTHa nocepeauHe B NPOAOSNILHOM HaNpaBneHUU U AenaT ero ABe YacTu, OAWNH U3 KOTOPbIX
NUCNonb3yloT B Ka4yecTBe nabopaTopHOM Npobbl, a BTOPOWN COXPaHAIOT B KAYeCTBe pe3epBHOMN NPobbI.
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MpunoxeHue B
(cnpaBoy4HoOe)

MOp(bO.ﬂOFVI‘-IeCKaiI CTPYKTYypa NOBEpPXHOCTU Hanbonee pacnpoCcTpaHeHHbIX BOJTOKOH
XUBOTHOIO NpoucxoxpneHusa

B.1 Kawemup us Kurtasn

B.1.1 Tunu4yHas KonbLeBMAHasa CTPYKTypa

Cwm. pucyHkn B.1-B.10.

[aHHbIN KalleMup xapakTepmnsyeTcs BbICOKON PaBHOMEPHOCTbLIO AnameTpa BOMOKOH B UX MPOAOSIbHOM
HarnpasneHun u xopowmnm Gneckom. PacnonoxeHve yellyek NoBTOPSAOLLEECH, OCHOBHOE KOMNUYECTBO YeLlyek
UMeET KOJbLIEBMAHOE PaCnoSIOKEHNE, a HEe3HAYMTESTbHOE KOMMYECTBO YeLlyek UMeET pacnosioxXeHune, oTIu-
yaroLeecst OT KOSbLEBUOHOIO; MOXHO YBUAETb HECKOSbKO BapMaHTOB. YeLlyliku NoKpbIBaOT CTBOS BOMOKHA
C NErkumM n3rnbom 1M NOCTOSIHHOWM NITOTHOCTbBIO; YELLYNKN TOHKMUE, C rNagKkon NoBepXxXHocTbio. CpefHsas BbicoTa
yewyek meHee 0,4 mkm. CpeaHsia YacToTa Yellyek HaxoauTCsl B gnanasoHe oT 54 o 64 yelyek/mMmm.

1&8aky

PucyHok B.1 — M306paeHre BOMOKOH, Ha KOTOPbIX YeLlyKu C NOBTOPSIIOLLMMCS PaCroNOXEHUEM U rMaaKuMu
NOBEPXHOCTSIMU MOKPLIBAIOT CTBOM C METKUM U3rnbom
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18 e

PucyHok B.2 — MN306pareHre BOMOKOH, Ha KOTOPbIX HEKOTOPbIE YeLlyNkU UMEIOT He3HaUUTENbHO
U3MeHEHHOE pacrnonoxeHue

{8um B88AE 19 3232 SEI1

PucyHok B.3 — N306paxxeHne BONOKOH C YaCcTOTOM YeLlyek OT HU3KOM A0 BbICOKOM
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19um BROR 19 3Z SEI

PucyHok B.4 — VI306pa>KeHV|e BOJIOKOH, YaCTOTa KOTOPbIX HE3HAa4YNTENIbHO NOBbILLIEHa

g=] 40 1. 806 =1

PucyHok B.5 — N3o6pakeHne BOMOKOH, YeLLYKU KOTOPbIX UMEtOT 3yGuaTbie kpasi

10
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PVIC)/HOK B.6 — I/I306pa>KeH|/|e BOJIOKOH, ‘-IeLIJyVIKI/I KOTOPbIX HE3HAYUTEJIbHO OTKIOHEHbI N YTOJILWEHbI

18kuU 1, 8882 1 80amn

PucyHok B.7 — 306parkeHne BONOKOH C BbICOKOW YaCTOTOW YeLlyek, MMEeLUX HenpaBunbHyto hopMy Kpaes

11
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laku »1,00880 1 8 sam

PucyHok B.8 — VI306pa>KeHV|e BOJIOKOH, YeLUYNKN KOTOPbIX HE3HAYMTENbHO OTKIMOHEHBI OT CTBOJIA K Kpasim

1k X1, 10 Mm

PucyHok B.9 — M306parkeHre BOMOKOH C HeNpaBUmbHbLIM PacnonoXeHUeM Yelllyek, Kpasi KOTOPbIX YTOMLLEHbI

12
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1BkW

PucyHok B.10 — N306pakeHne BONOKOH, YeLLYKN KOTOPbIX UMEIOT YTOSLLEHHbIE Kpasi U BbICOKYHO YacToTy

B.1.2 HenoBTopsoLwascsa KkonbueBMaHasas Mopdonornyeckasa CTpyktTypa

Cwm. pucyHkun B.11-B.14.

HenosTopsioLasncs konbLeBuaHas CTPYKTypa BOMOKOH Kallemupa: Yellyndaras cTpykTypa AaHHOro tuna
BOJTOKOH B HE3Ha4MTENbHOW CTENneHn OTnu4aeTcs OT TUMUYHOMW KOMbLEBUAHOW CTPYKTYpbl. POpMa HEKOTO-
pbIX YellyeK He NOBTOPSETCH, Kpas Yellyek He UMET YETKOW JIMHUWN UNn YTOMLWEHbl, MOBbILLEHHas YyacToTa
Yellyek; TeM He MeHee YeLLynKM NOKPbIBalOT CTBOJ C Nerkum n3rnbom u ynopsaoveHHo, obecneunsas rnag-
Kyt0 NOBEPXHOCTb U BbICOKYIO POBHOCTb BOSIOKHA B €ro NPOAONbHOM HanpaBneHun.

13
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18y %1, BB8 1Bxm BBEBEBR 19 3IZ SEI

PucyHok B.11 — N306pakeHne BOMOKOH C BbICOKOW YacTOTON YeLlyeK, KOTOPblE HE3HAYUTENBHO OTKITOHEHbI

18 papn

PucyHok B.12 — N306pakeHne BOSNIOKOH C yBENMYEHHOW TOMLMUHOM M NOBbLILLEHHON YacTOTOM Yellyek

14
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1aku

PucyHok B.13 — W306paxeHne BONOKOH C HEMOBTOPSIIOLLIMMCS PACMONOXEHUEM YELLYEK,
Kpasi KOTOPbIX OTKMOHEHbI OT CTBOMA

18kU 1. BBE 18m B8B8BB 19 32 SEI

PucyHok B.14 — 1306paxkeHune BOINOKOH, YeLLyK/ KOTOPbLIX UMEIOT 3a3yGpeHHble Kpasi 1 yriyGrneHus Ha NoBepXHOCTU

15
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B.1.3 Mopdonornyeckas cTpyktypa pa3HOBMAHOCTEN BOJSIOKOH Kallemupa

Cwm. pucyHkmn B.15-B.18.

MoHATne «Mopchonormyeckas CTpyKTypa pasHOBUOHOCTEN BOJIOKOH KalleMmpay OTHOCUTCS K Mopdono-
rMYECKOMY CTPOEHMIO BOJSIOKOH, KOTOpble OTNMYAKTCHA OT MPOYMX BOFIOKOH W MMEKT CTPYKTYPY, KOTOPYIO
CMNOXHO pacno3HaTb WUIn NEerko NPUHATL 3a CTPYKTYPY BOSNOKHA LLEPCTU.

Ecnu npun npoBegeHun aHanusa BCTPeYatoTCs BONIOKHA Kallemupa ¢ Takoh Mopdonormyeckon CTpykTy-
pou, cneayoLwme NonoXeHns AOMKHbI MPUHUMATLCH BO BHUMAHKE.

a) MNMpu aHanu3e obpasLOB «YNCTOrO» Kallemupa: He3aBMCMMO OT TOro, BOMOKHA C Takow mopdonoru-
YeCKOWM CTPYKTYPOW SBNSAIOTCA Pa3HOBMAHOCTLIO KalleMmpa Unm WepcTbio, CMECU AOMKHbI paccMaTpuBaTbCs
Kak cMecKa BOJIOKOH LLepcTy B obpasuax.

1) Ecnv wepcTb NpegHamMmepeHHO He UCMOoNb3yeTcs B CMECKe, BOSTIOKHA C HEMOCTOSAHHOW CTPYKTYPOW MO-
ryT 6bITb MAEHTUDULMPOBAHBI KaK PasHOBUAHOCTb Kallemupa.

2) Ecnu wepcTb NpegHamMmepeHHO UCMOoNb3yeTcs B CMeCcKe BOMOKOH obpasua, BONOKHa ¢ pa3Hoobpas-
HOWN CTPYKTYPOW OOMKHbl ObiTb MAEHTU(MUNPOBaHbLI C NPUMEHEHNEM COOTBETCTBYIOLLMX XapakTepUCTUK Ka-
Lemupa v WepcTu, BKIYasa CTPYKTYPY Yellyek (HacToTy YeLlyek, BbICOTY Yelllyek, pacronoXeHne Yyeluyek),
POBHOTY BOMOKOH B MPOOOSIbHOM HamnpasneHumn, 6neck BONOKOH 1 Ap. B HekoTopon TexHnyeckon nutepary-
pe BbicoTa yelwymnkn 6onee 0,5 MKM Yalle OTHOCUTCS K LUEPCTU, B TO BPEMS KaK BbICOTa YELLYNKN MeHee
0,5 MKM — K Kawemupy.

b) Mpu aHannse o6pa3LoB N3 CMEeCK BOMOKOH KalleMup/lwepcTb MAEHTUMUKaLMI0 NPOBOAAT COrnacHo
npuBeEeHHOMY Bbllle NpaBwuny npegHamepeHHoro NoAMELLMBaHUS OBEYbEN LUEPCTU AN NPUHATUA peLle-
HWs1, BOMOKHA SBMSIOTCH KalleMUPOM UMW OBEYbEeN LLEPCThIO.

T T
I oo 30 O S o A LA O S > 0

PucyHok B.15 — M306paxeHre BONOKOH C pacronoXeHWeM Yellyek B (hopMe «LIBETOYHOTO ropLKay C BbICOKOM
4acTOTOW, MMEILLMX XapaKTePUCTUKN TOHKOM LLEePCTU MEPUHOCOBOW OBLibl
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PucyHok B.16 — N306paxeHre BONIOKOH C O4EHb TOHKUMM YeLlyikaMu, HO BbICOKOW YaCTOTON YeLlyex,
KOTOpble COOTBETCTBYIOT KallemMupy U3 NepexogHoro Bonoca

PucyHok B.17— N306paxkeHne BONOKOH C OTAENMBLUMMMUCS B PA3HOW CTEMNEHM YeLlynKamu,
pacnonoXeHne Yellyek HeoTYETNINBOE
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PucyHok B.18 — N300pakeHne BOMIOKOH, Ha KOTOPbIX YTOJILLEHHbIE YELLYIKN
HEpPOBHO MOKPbLIBAKOT CTBOM BOMOKHA C YriybneHnsiMum Ha ero noBepxHOCTH, o6naaatoT nnoxmmM 6reckom,
YTO HaNOMMHAET XapaKTEPUCTMKN OBEYbEN LLEPCTN NponcxoxaeHnem ns Kutasa

B.2 Kawemup us MoHronuu

Cwm. pucyHkmn B.19-B.28.

MpakTnyeckn Becb Kawemup n3 MoHronuu siBNsieTcs NpPUpPOAHOOKPALLEHHBIM KalleMUpOM, C Npeumy-
LLIeCTBEHHO HEYETKO BbIPaXXEHHbIM pacroriokeHneM vellyek. Ero BonokHa He obragaloT Takum Gneckom,
Kak BOMOKHa KuTamckoro kalwemupa. [ns o6pasuoB 13 Bcex napTui, Anst KOTopbix 6binM caenaHbl AaHHble
MukpodoTorpacpmm, G6biN0 OTMEYEHO, YTO YeLLyMKM ObinyM YacTUYHO OTAENEHbl OT CTBOMA U M3OrHYThbl MO
HanpaBneHuto k kpasM. Tem He MeHee kawemup n3 MoHronum obnagaeTt ynopsigoueHHow mMopdponormye-
CKOW CTPYKTYPOW BOSIOKHA.

CpenHss BbicoTa Yellyek kawemupa ud MoHronum coctaBnsieT 0,46 MKM, a CpefHsis yactoTa paBHa
59,4 yewyek/mm.

Pa3HOBMAHOCTU BOMOKOH Kallemupa no Mopdonornyeckon CTpyKType OTCYTCTBYIOT, B CBA3W C TEM YTO
YyelwlynyaTasi CTPyKTypa SIBNSI€TCA OTHOCUTENBHO NOCTOSAHHON. MukpodoTorpadum CTpyKTypbl BOMOKHa Mpu-
BeLEeHbl B MOPSAAKE OT XOPOLLO BUAMMOM CTPYKTYPbI K «Pas3MbITON» CTPYKTYpe.
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PucyHok B.19 — N306pakeHne BOSIOKOH C MpaBUibHBIMU KOMbLEBUAHLIMU YeLlyikamu,
Y KOTOPbIX TOHKME U POBHbIE Kpasi, YacToTa Yellyek HU3Kas

PucyHok B.20 — MN306pakeHne BOSIOKOH C YeLlyikamu,
Kpasi KOTOPbIX B HEKOTOPOW CTEMNEHWN HEPOBHbIE
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PuvcyHok B.21 — N306paeHne BONMOKOH C BbICOKOWM YaCTOTOM YeLLyek, Kpasi KOTOPbIX HE UMET YETKON NMHUM

1BkY

PucyHok B.22 — N306paxeHne BONIOKOH C HEPOBHOW NMOBEPXHOCTbIO,
BbICOKOWN YaCTOTOW Yellyek, Kpasi KOTOPbIX HE MMEIOT YeTKOW NINHUN
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PucyHok B.24 — N306pakeHne BOSIOKOH C HEPOBHOW NMOBEPXHOCTbIO,
«PasmbITbIMUY YeLLynKkamu, Kpast KOTOPbIX HE UMEDT YETKOW NTUHUK
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PucyHok B.25 — N300pakeHne BOSIOKOH C « pa3MbITbIMUY YeLlyKkamu,
Kpasi KOTOPbIX YTOMLEHbI U HE UMEIDT YETKOM NUHUK

190m QOO0 19

PuvicyHok B.26 — M306paxeHne BOMOKOH C MOBLILUEHHON YacTOTON YeLlyekK, Kpasi KOTOPbIX NMOBPeXAeHbl 1 UCKPUBIIEHbI
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PucyHok B.27 — W306paxeHne BOMOKOH C NOBPEXAEHHbIMU, 0604paHHBIMU U UCKPUBEHHBIMU KpasiMu

18k [ 18am BB 19 32 SEI

PucyHok B.28 — N306paxeHne BONIOKOH, YeLLYNKM KOTOPbIX MMET HEPOBHYHO MOBEPXHOCTb U HEXaPaKTEPHYHO
KonbLEeBUAHY0 hopMy C MOBPEXAEHNEM MO KOHTYPY, YELLYNKKN B LienioM umetoT hopmy B Buae 6oka
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B.3 Kawemup us UpaHa n AdraHmcraHa

Cwm. pucyHkun B.29-B.40.

Kawemwnp n3 VMpaHa n AdraHucraHa siBNgeTcs B OCHOBHOM NPUPOOHOOKPALUEHHbIM KalleMUpoM C LUK-
POKOW LIBETOBOM raMMon. YeluyiiyaTtas CTpyKTypa Kallemmpa JaHHOro NpouCXoXxaeHus 6ornee coBeplUeHHas
Mo CpPaBHEHMIO CO CTPYKTypoh kawemupa u3 MoHronuu. Kawemunp us VpaHa n AdraHuctaHa MoxeT ObiTb
onpederneH no nokasaTento CpefgHero guvameTtpa BOJIOKHa MpW UCMbITaHMAX BCer BbIOOpkM Mmartepuana.
CpeaHun gnameTp BOJIOKHA Kallemmpa KOPUYHEBOIO N CEPOro LBETOB NpoucxoxaeHnem ns Kntas meHblue,
YyeM Kawemupa 6enoro uBeTa Takoro e NPoUCXOoXAeHus, oH coctaBnseT <15 mkm. CpegHuin guameTp Bo-
NOKHa Kawemupa us MipaHa n AdgpraHmncraHa 6onee 16 mkm. Tem He MeHee ecrnv AaHHbIA KaleMup UCnorib-
3yeTcsi B CMeCu ¢ KallemMmpoMm 13 Kutas, To pasnmuntb Ux He NpocTo.

CpefHsas BbicOoTa Yellyek kawemupa n3 MpaHa n AdraHuctaHa coctaensieT 0,43 MKM, a cpeaHsas ux
yacToTa paBHa 62,6 yewyek/mMm. Tak Xxe, kak 1 ona kawemmpa u3 MoHronumn, pasHOBUOHOCTU BOMOKOH MO
MOPAOSIOrMYECKON CTPYKTYpPE OTCYTCTBYIOT, B CBA3U C TEM YTO MOPOSIOrMYeCcKoe CTPOEHME YeLlyek AaHHO-
ro TMna sABNAETCA OTHOCUTENbHO MOCTOsIHHbIM. MukpodoTorpadmm CTPyKTYpbl BONOKHA NpuMBELEHbI B MO-
psgKe OT XOpPOLUO BUAMMOW CTPYKTYPbI K «pa3MbITON» CTPYKTYpe.

s BE88

PucyHok B.29 — N306paxeHre BONOKOH C YellyiikaMmu ¢ NOBTOPSIIOLLMMCS KOJNbLEBUOHBIM PACNONOXeHNEM,
TOHKMMW M POBHBIMW KpasiMu, 4acToTa Yellyek HU3Kas
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PucyHok B.30 — MN306pakeHne BOSIOKOH C YeLlyikamu ¢ NOBTOPSHOLLMMCS
KOMNbLIEBUAHBIM PACMOSIOXKEHNEM N POBHBIMU KpasiMu

18ky 18 PEBE 22 SEI1

PucyHok B.31 — N306pakeHne BONOKOH, Ha KOTOPLIX YELLYNKM UMEKT HE3HAYMTENBLHO N3MEHEHHOE
pacnonoXeHne N HECKOMbKO YMEHbLUEHHYIO YacToTy
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PucyHok B.32 — 306paxeHne BOMOKOH, YeLLYKM KOTOPbIX MMEIOT B HEKOTOPOW CTemneHu
HEPOBHYO NOBEPXHOCTb M OTHOCUTENBbHO BbLICOKYIO YacToTy

X1, BB8 1 8rmm

PucyHok B.33 — N300pakeHne BOSIOKOH C YellyiKkamu, Kpasi KOTOPbIX MMET
HenpaBusbHY OPMY Y HE3HAYUTENBHO OTKIOHEHbI
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PucyHok B.35 — N306paxkeHne BOSIOKOH, YELLYIKN KOTOPbIX UMEIOT MOBbILLEHHYH YacToTy
N B HEKOTOPOWN CTENEHU HEPOBHYHO NMOBEPXHOCTb
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PucyHok B.36 — N306paxkeHne BOMOKOH, YELLYNKN KOTOPbLIX B HEKOTOPOW
CTeneHn pacnonoXeHbl HENPaBUbLHO

18k

PucyHok B.37 — N306paxkeHne BONOKOH C «pas3MbITbIMU» U HEOTHETNIMBLIMMY YeLlynKkaMm
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PucyHok B.39 — N3o06pakeHne BONMOKOH, YELLYKN KOTOPbIX «Pa3mbIThbly,
a TaKkKe MMeIT HEPOBHbIE 1 HEMpPaBUIbHOW POPMbI Kpast
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PucyHok B.40 — N306paxkeHne BOMOKOH C MOBPEXAEHHBIMU YeLlynKamm

B.4 OBeubs wepctb n moagucuuMpoBaHHas OBeYbA LWEepPCTb

B.4.1 ToHKOpYHHas oBe4bs WepCTb NpoucxoxaeHnem us Kutas

OBeubs LIepCTb, MONy4eHHas OT oBeL, npoucxoxaeHvem n3 Kutas 6e3 MexnopogHoro CKpeLmBaHus,
CYLLIECTBEHHO OTNMYaeTCs Mo guameTpy BonokHa. [pybas v ToHkasi WwepcTb MOryT ObiTb pa3geneHbl nyTem
NCNonb30BaHUSA COOTBETCTBYHLLEro 06opyaoBaHMsa AN BblYeCbIBAHUA, CPEOHU AMaMeTP BONOKHA TOHKOW
LepcTn, OTCOPTUPOBaAHHON Takum obpasom, coctaBngeT oT 19 oo 15 MKM; JONONHUTENBHOE BblYeChbiBaHUE
CNOCOBCTBYET YMEHbLUEHUIO CpedHero AMameTpa BOMOKHA AaHHOro BuAa TOHKOPYHHOW OBEYbEW LUepCTu.
OTOT BUA WEPCTM YacTo MCMonb3yeTcs Ans NogMeHbl Kallemupa BCrneacTBuMe ee cBOOOAHOro gocTtyna u
CXOXECTN MOPONOrMYECKON CTPYKTYPbI BOMIOKHA C KalLEeMUPOM.

CpefHas BbicoTa yellyek Hauboree pacnpocTpaHEHHOW TOHKOPYHHOW OBeYbelr LUepCTU Haxoautcs
mexay 0,6 n 0,7 MKM, a UX CpedHsisi YacToTa — B AnanasoHe oT 59 go 65 yelnyek/mm.

lMpenmylLecTBOM OBeYbEN LLIEPCTU NpoucxXoxaeHnem n3 Kntas sBnseTcs BbiICOKad POBHOTA BOMOKHA
B €ro NpoAoSfIbHOM HamnpaBfieHMn 1 Gonee HM3Kas YacToTa Yellyek Mo CPaBHEHMIO C aBCTPanvnCKOW Luep-
CTblO, KOTOpasi UMEEeT XxapaKTepucTuku, NogobHble KaleMupy, HO BMECTE C TeM uageHTudumumpyeTcsa onbiT-
HbIM WCMbITaTeNnem BOSMOKOH. [pexae BCero paccMaTpvBaloT B COBOKYMHOCTW, HaxOA4MTCSA NU KUTaWcKas
TOHKas LwepcTb B obpa3ue B cmecu. Bo-BTOpbIX, ecnu nognexawune ngeHtugmrkaumm BoOrIokHa TOHKON Liep-
CTV obnagatoT YeLlynyaTor CTPYKTYPOW, XapakTepHOW Ans rpynnbl |, pacno3HalT ux no nokasarensm énec-
Ka BOJTIOKOH U BbICOTbI YellyeK Npu UCMNOMb30BaHUM ONTUYECKOTO MUKPOCKOMNA MM No nokasatensiMm rnagko-
CTW MOBEPXHOCTM Yellyek M BbICOTbI YeLlyeK Mpu UCNonb30BaHWM PacTPOBOro 3MEKTPOHHOIo MUKpOCKoNa.
[ns BOMOKOH TOHKOW LUEPCTM C onpegeneHHON YellynyaTon CTPYKTYPOW, XapakTepHOW AN NpuBeOeHHbIX
HWXe rpynn, BEPOSATHOCTb OLWMOKN Npu ngeHTudmrkauum oTHOCUTENBHO Mana BCreAcTBMe Hanuums Gonee
OTNIMYNTENBHBIX OLEHUBAEMbIX MPU3HAKOB.

BblgeneHo nATb rpynn BOSIOKOH B 3aBUCMMOCTM OT UX YELLYNYaTON CTPYKTYPbI.

pynna |: cM. pucyHkn B.41-B.43. CTpyKTypa BONOKHa TOHKOPYHHOW OBEeYbEN LLepCTUn rpynnbl | sBnseTtcs
B OCHOBHOM TaKOW €, KaK U CTPYKTypa BOJIOKOH Kallemupa, T. €. BOTOKHA XapaKTEPU3YTCS BbICOKOW PaBHO-
MEPHOCTbIO AnamMeTpa B NPoAofibHOM HanpaBieHWMU, C NOCTOAHHO MOBTOPSIOLLMMCS KONbLEBUOHBIM pacnoso-
YKEHMEM YelLLYeK, YELLYNKN NMOKPbIBaOT CTBOJST BOMTOKHA paBHOMEPHO, HO BG1eCK BOFTOKOH HECKOMBKO XYXKe U Bbl-
coTa 4ewyek Gonblle, 4YeM y Kawemupa. [uameTp LUEPCTSHbIX BOJIOKOH C TakoW YeLlyiyaTowm CTPYKTYpOW
00bI4HO MeHee 15 MKM.
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PucyHok B.41 — N306paxkeHne BOSMOKOH C YeLlyikamMu C KOMbLEBUAHbLIM PaCrnoNOXeHNeEM,
MOKPbLIBAOLLUMW CTBOS BOMOKHA

- --l’ ll--ﬂ—'-.:-.-_..!—..__, e
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PucyHok B.42 — N306paxkeHne BONIOKOH C HEPOBHOM NMOBEPXHOCTbLIO
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PucyHok B.43 — N306paxkeHne BOSIOKOH C Mi0OXMM 6reckomM

pynna 1l: cm. pucyHkn B.44-B.46. Yewymkm nmeloT HENOCTOSIHHOE KOMbLEBMOHOE pPacronoXeHue.
[nameTp BONOKHa SBMAETCS OTHOCUTENIbHO PAaBHOMEPHBLIM B €70 NPOAOSIbHOM HanpasneHun. BonokHa wep-
CcTn obnapatT SBHLIMU OTNINMYMSIMU MO OTHOLLEHUIO K BOSIOKHaM Kallemupa, TakuMmu kak 6onee HepoBHas
MOBEPXHOCTb, BOMbLUAs BbICOTa, MOBbILLEHHAA YacToTa YellyeKk 1 BONbLUMIA Yron OTKIIOHEHWS KpaeB Yellyek.
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PucyHok B.44 — N306pakeHne BOSIOKOH C Yellykamu, yTOSLWEHHbIE Kpasi KOTOPbIX OTKIMOHEHb! OT CTBOMA

— .
1B BRAEBE

PucyHok B.45 — N306paxeHre BONOKOH C HEPOBHOM 1 HEMOBTOPSIIOLLIENCS MOBEPXHOCTbLIO
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PucyHok B.46 — N306paxeHre BONMOKOH C MOBbILLEHHOW YacTOTOW YellyeK C YTOMLWEHHbIMU Kpasimu

Mpynna lll: cm. pucyHkn B.47-B.49. BonokHa obnagatoT Gonblien paBHOMEPHOCTLIO AunameTpa B MX
NPOAONbHOM HanpasfeHuun, Yem LepcTb U3 ABCTpanuu Takoro xe AuameTpa. BorokHa umeroT xyawni
Breck, yron oTKIMOHeHMs KX Yellyek bonblie. BonokHa MMEIOT Yellyinku MeHbLUER BbICOThI, HO YacToTa Ye-
LUIyeK BbllLle, YeM Yy BOMNOKOH rpynnsi |1l
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PucyHok B.47 — N306paeHne BONOKOH C BbICOKOWM YaCTOTOM YeLlyek C YTONLWEHHbIMU KpasiMm

18 kU »1: 288 180w BB

PucyHok B.48 — N306paeHne BONMOKOH C BbICOKOWM YacTOTON YeLlyek HenpaBuibHOW hopMbl
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18ky

PucyHok B.49 — MN306paeHne BONOKOH C rpy6oi MOBEPXHOCTHIO Yellyek

Mpynna IV: cm. pucyHkn B.50-B.53. BonokHa o6nagaoT Gonblueli paBHOMEPHOCTbIO AMamMeTpa B MX
NPOAONLHOM HarnpaBfeHnn, YeMm BOSIOKHA LWepcTu n3 ABcTpanuu Takoro xe avameTpa. Camasa TOHkas
LepcTb (C AuameTpoM BOSIOKOH MeHee 13 MKM) UMeeT HU3KYH0 YacTOTy Yellyek HenpasunbHon dopmebl. ns
Bornee rpybon LepCcTu XapakTepHbl MO3au4yHoOe UMM ceTEeBUOHOE PacnonoXeHne Yellyek ¢ rpyborn nosepx-
HOCTbIO U NMAOXMM 6reckom, BOMbLLON Yromn OTKIOHEHMS Yellyek OT CTBONa, YaCTUYHOE OTAENeHne Yellyek
OT CTBOJIa BOSOKHA.
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PucyHok B.50 — N306pakeHne BOSMIOKOH C HU3KOW YaCTOTON YellyeK, HO HEMOBTOPSIIOLLMMCS PacnosioXeHUeM

10KV X1,088 18mm OOO8 19

PucyHok B.51 — N306paxkeHne BOMOKOH C Yellykamu, UMELLUMUN HEYETKYHO JIMHUIO KpaeB
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PucyHok B.52 — N306paeHne BOMOKOH C YellyikaMu HenpaBubHON opMmbl

18kY QG e 18 BB

PucyHok B.53 — MN306paxeHne BONOKOH C TONCTbIMY YeLLyKaMu U BbICOKOW YacTOTON Yeluyek
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Mpynna V: cm. pucyHkn B.54-B.60. BonokHa obnapatoT Gonbluert paBHOMEPHOCTbIO AnameTpa B MX
NPOAONbHOM HanmpaereHuKn, Yem BOSMOKHA LIepcTu u3 ABCTpanuy Takoro e AnameTpa. Yelyikun xapakTe-
pusytoTca 6onbnMM pasHooOpasMeM MO3au4HOro WM CEeTEBMAHOIO PAacnorfioXeHusi, 6ONbLION BLICOTOMN.
[MoBepxHOCTb BONOKOH rpybas, ¢ nroxmm 6rneckoM. OuyeBnaHbI pybyaTtoe CTpoeHne BOMOKHA U yriybreHus,
YacTU4HOe OTAeNieHne Yellyek OT CTBOMa BOJTOKHA.

iBku x1l, 888 188

PucyHok B.54 — N306pakeHne BOSIOKOH C rpyboii NOBEPXHOCTLIO 1 HENPABUITbHOW (hOPMON YeLlyek
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PucyHok B.56 — 306paeHne BOMOKOH C O4YeHb TOMCTbIMU Yeluyikamu, rpyboi MoBEePXHOCTbIO C yrnybneHusmm
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PucyHok B.57 — N306paxeHre BONOKOH C Heynops4oYeHHbIM pacronoXeHneM YeLlyek,
rpy6or NnoBEpPXHOCTBLIO C yrnybneHnsmMm

10KV

PucyHok B.58 — N306paxeHne BONOKOH C HeynopsgoyYeHHbIM PacrionoXeHneM Yellyek, rpyboi NoBepXHOCTbI0
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PucyHok B.59 — N306paxeHne BONOKOH C «pasmbITbIMUY YeLLyiKkamum

18 kY o W ) 18w BB

PucyHok B.60 — 306paxeHre BOMOKOH C TONCTbIMM YeLlylikamu, BbICOKO YacTOTOM Yellyek, rpyboi NoBepXHOCTLIO
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B.4.2 lllepcTb MepuHOCOBbIX OBeL, U3 ABCTpanuu

Cwm. pucyHkn B.61-B.63. LepcTb mMepnHOCOBLIX OBeL, M3 ABCTpanum C AMamMeTpoM BOJIOKHA MeHee
18,5 MKM XxapakTepu3yeTcs OTHOCMTENBbHO BbICOKMM BbIXOOOM. [JaHHas wWepcTb YacTo CMeLUMBaeTcs C Ka-
LIEMMPOM PN U3rOTOBIIEHNW NMPOAYKLMU N3 KAMBOJIbHOW LLIEPCTU, NMOCKOMbKY NPENMYLLIECTBAMU 3TON Liep-
CTn gaBnaoTCa 6onbluas AnNuHa U Manbld AnameTp BOMOKHA, HU3KOe CTaHgapTHoe oTknoHeHue (CV, %)
cpeaHero anameTpa BOMNOKHA. TUNUYHBIMU XapakTepUCTMKaMu AaHHON LLepPCTU SBNSIOTCSA BbICOKas YyactoTa
YellyeK U HU3Kas pOBHOTA BOJSIOKOH B MPOAONbHOM HanpaBfeHuu, YTO yrnpoLlaeT pacrno3HaBaHWe BOMOKOH
[AaHHOW LLIepCT B CMECU C APYrMMU LLIEPCTAHLIMW BOSIOKHAMM.

CpefHss BbicoTa Yellyek Hanbonee pacnpocTpaHeHHOW CamMON TOHKOW LLePCTU MEPUHOCOBbLIX OBEL, CO-
craenset ot 0,60 go 0,65 mkm. CpegHsAsa YacToTa yellyek BapbupyeT OT 72 o 79 yewyek/mm. B atom 3a-
KrnoyaeTcs HebomnbLIoe pa3nuyne B YelynvaTon CTPYKTYpe TOHKOM 1 rpyGon LwepcTu.

PucyHok B.61 — N306paxeHne BONOKOH TOHKOW LuepcTu 13 ABCTpanum
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PucyHok B.62 — N306paxeHre BONOKOH NONYTOHKOM LWepCcTH n3 ABCTpanuu

18k b & N - 13 supm =1

PucyHok B.63 — N306paxkeHne BONOKOH rpybori wepctu ns ABctpanum
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B.4.3 MoaudunumpoBaHHas wepcTb

Cwm. pucyHkmn B.64-B.66.

LLnpoko ucnonb3lyemas MoanduuMpoBaHHas LIEPCTb BKIOYaeT 6e3ycagouHyo LepCcTb, MEepcepuso-
BaHHYIO LLEPCTb U BbITSHYTYIO LLEPCTb.

MpoTtuBoycagoyHasa obpaboTka BknovaeT 06paboTKy BCcnomoraTensHbIMU (MONUMEPHLIMKU) cocTaBaMum
N okucnutensamu; Hanbonee 4acTo UCMNONb3yeMbIM SABRASETCA nocrefHun metod. Ha pucyHkax nokasaHa
TUNUYHaa dYellynyaTasd cTpykTypa Oe3ycagodHOM UM MepcepusoBaHHOW LWepcTu. [Ba Tuna yewyndaton
CTPYKTYPbl OLJHOBPEMEHHO MMEIOTCS B LieNbIX NapTusix kak 6e3ycagoyHon, Tak 1 Mepcepu3oBaHHON LWEPCTU.

BbITAHyTas wepcTb nMeeT nydimi Bneck, MOCKONbKY B NPOLIEeCCe BbITArMBaHWUS PacnonoXeHne YeLlyek
He U3MEHSETCH, HO CTAHOBUTCH POBHEE UX MOBEPXHOCTb, YTO SBMSIETCA NPUYMHON YMeHbLUeHUs anddysHo-
ro OTpaXXeHusl N yBeINIMYEHNsT OTPAXKEHUS B TOM XXe HanpaBreHuun. B Toxe BpeMs BbITAHYTas LUIEPCTb MOXET
obnagatb 6rneckoM, noaobHbIM Gnecky Lienka, BCneacTBMe U3MEHEHUIA MOMEpPEeYHOro CeYeHns BOSOKHa.
[laHHOe CBOWMCTBO SIBMSIETCS OYeHb BaXKHbIM AN OnpeaerieHus: BbITSHYTas LWepPCTb UCMONb3yeTcs B CMECH
C KalleMUpoM UIn HeT. BbITAHyTas WwepcTb Takke obnagaeT crneayrolmnMmn XxapakTepucTukaMm: HM3kas poB-
HOTa BOJIOKHA B €ro NpoAoSyiIbHOM HanpaBfeHuu, bornbluee pacxoXaeHne B PacCTOsSTHUM MexXxay ABYMS Npu-
nexaiiMmMmy Yyelymkamm, HEKOTOpble YeLlynkn oTaeneHbl OT CTBONa.

PucyHok B.64 — N3o6paxxeHne BONOKOH 6e3ycao4HOw LWepcTym
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PucyHok B.66 — N306pakeHne BONMOKOH BbITSIHYTON LWEePCTH
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B.5 [lpyrve cneunanbHble BOSIOKHA XKUBOTHOIO NPOUCXOXKAEHUA

B.5.1 Bep6ntoxba WepcTb

Cwm. pucyHkmn B.67-B.69.

Camas ToHKasi BepOmnoXbsl LIEePCTb MMEET pacnosioKeHWe Yellyek B BUOE HaKIOHHbIX MOMOCOK WUNnn
KONMbLEBUOHOE pacnonoxeHue. [N HEKOTOPbIX TOHKMX BOMOKOH XapakKTEPHO pacnofioKeHue Yellyek, mno-
[0BHOe pacnonoXeHUIo Yellyek Kallemupa, HO Npu 3TOM BOMOKHa rpybor BepbnioXben LWepcTn NMeT He-
YeTKoe U HeynopsaoYeHHOe pacronoXeHne yellyek. Yelynkn BepOnoXben WepcTn TOHKue, AnameTp BO-
NOKOH 6€e3 pe3knx N3MEHEHUN B X NPOAOCIBEHOM HanpasBrneHuu.

=

18kl 1, 1 Bum BEABE

PucyHok B.67 — 306paxeHne TMNUYHBbIX BONOKOH BEPONIOXKbEN LLIEPCTH
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PucyHok B.68 — 306paxeHne BONOKOH C «pasMbITbIMU» YeLLyKamm

1aku X1, 888 18mm BEEA

PucyHok B.69 — N306paxkeHne BONMOKOH C Yellykamu, NOA0GHBIMY YeLlyikam BOSTOKOH Kallemupa
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B.5.2 LllepcTb sika

Cwm. pucyHkmn B.70-B.72.

YUellyikn MOKpbIBAOT CTBOS BOMOKHA MSIOTHO, C HEMOBTOPSIHOLLMMCS KOMbLEBUAHLIM PACMONOXEHNEM,
YeLUYIKN TOHKME, Bonbluasi YacTb BOMOKOH LUEPCTU Sika MMEET BbICOKYIO YacTOTy Yellyek, BbICOKYH paBHO-
MEPHOCTb AnaMeTpa BOJIOKOH B UX NPOAONbHOM HanpaBreHuu.

PucyHok B.70 — 306paxeHne TMMUYHBIX BONOKOH LLEPCTH fka
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]. JEI ELP E‘ slsls

PucyHok B.71 — N306paxeHne BONOKOH C YeLlyiikaMmu, NogobHbIMY YellylikaM BOMOKOH Kallemupa

PucyHok B.72 — N306paxeHne BONOKOH C «PasmbITbIMUY YeLlyiKamum
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B.5.3 Moxep

Cwm. pucyHok B.73.

Yellyiikn BOMOKOH MOXepa MOKPbLIBAOT CTBOM BOJSIOKHA B HaXNeECTKy, C FIerkumM MU3rnbom 1 noBTOpsito-
LMMCS pacnonoXeHnem nogobHo yepenuue. Camble TOHKME BONIOKHA MOXepa MMET pacnofioKeHue YeLly-
€K, KaK y BOJIOKOH Kawlemupa. [nsi BONIOKOH MOXepa XapaKTepHbl Criefyrolne CBOWCTBA: PaBHOMEPHOCTb
anameTpa, NPSIMONMHENHBI CTBOJS BOSIOKHA, NOCTPOBLIN Breck, rMmaakocTb NOBEPXHOCTY.

PucyHok B.73 — N3o6paxkeHne BONIOKOH Moxepa

B.5.4 Kponuubs wepcTb

Cwm. pucyHok B.74.

BornokHa Kponuubei LepcT MMEKT OTNINYaloLLYOCs CTPYKTYPY BOSOKHA, MO3TOMY WUX Ferko pacmho-
3HaTb Cpeav ApYrnx BOSOKOH.
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PucyHok B.74 — N306paxeHre BONOKOH KPONNYbEN LLepcTH

C.5.5 LlepcTb anbnaku

Cwm. pucyHok B.75.
BonokHa anbnaku MMeKT BbICOKYH 4acTOTy Yellyek C MeHee YeTKUMW W BOJSIHUCTbIMU OKpYrio-
3ybyaTbiMy Kpasimu.
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18ky 1, 888 18wum BBEB6

PucyHok B.75 — N306paxkeHne BOMOKOH LLEPCTU anbnaku

C.5.6 'pyGas ko3bs wepcTb (AuameTp 230 MKM)

Cwm. pucyHok B.76.
YeLyinkn TOHKME U YeTKMe, X YacToTa BblCoKas. YeLlyinkn MerT OKpyrno-3yb4aTbie KOHTYPbI.
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PucyHok B.76 — M300pakeHne BOMIOKOH rpy0oi LWepCcTu KO3
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MnoTHocTbL HanGonee pacnpPoOCTPaHeHHbIX BOSIOKOH XXMBOTHOIO NPOMCXOXAEHUS

Ta6nuua C.1 — lNnoTtHocTb Hanbonee pacnpoCcTpaHeHHbIX BOJIOKOH XXMBOTHOIO NPOUCXOXOEHUA

MpunoxeHwne C
(ob6s3aTenbHOE)

FOCT ISO 17751-2—2021

Twun BONokHa

MnoTHOCTb, r/cm3

LWepctb 1,31
Kawemunp 1,31
Bepbnioxbsi LiepcTb 1,31
LepcTb sKka 1,31
Moxep 1,31
LepcTtb anbnaku 1,30
Kponnyb4 wepcTb 1,15
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HVYeM pacTpOBOro 3NIEKTPOHHOTO MUKPOCKOMaA)
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