MHUHOBPHAYKU POCCHUH
denepajibHOE TOCYAAPCTBEHHOE OI0KeTHOE 00pa3oBaTe/IbHOE
yUYpe:KIeHue BbICIIero 00pa3oBaHus
«MalKONCKHUI rOCyIapCTBEHHbIN TEXHOJIOINYECKHUA YHUBEPCUTET

Kadeapa cranagaprusanuu, MeTpoJIOrui U TOBAPHOM IKCIEPTU3BI

Kunakxoena H.3.

MeTtoau4eckure YKa3aHMs K BbINOJHEHUIO
JIA0OPATOPHBIX PA0OT MO AUCHUILIHHE:
«MarepuajioBeaeHre B IPOU3BOACTBE U3AEJIUH JIETKOMN
MPOMBILIJICHHOCTH»

NJIA 00yYAIOUIUXCH HANIPABJICHUS NOATOTOBKHU

29.03.01 «TexHoJiorust M3e Ui JJerkoi MPOMbIIIJIEHHOCTH»

Maiikomn 2019



VIIK 687 (07)
BBK 37.24
M - 54

[leyaraercst IO peIIeHHI0 HAyYHO-METOTMYECKOTO COBETA HAIPABJICHHUS TIOATOTOBKH
29.03.01 TexHonorust U3AEINH JIETKON MPOMBIITUIEHHOCTH TEXHOJIOTHYECKOTO
¢axymnpreta DI'BOY BO «MI'TY»

PerieH3eHTHI: JIOLICHT, KaHJI. TEXH. HayK Y Kyxy A.3.
CocraBurenn: cT. npenogasarenb Kugakoera H.3.

Metoaudeckue yKka3aHus K BBITIOJHEHHUIO J1JA00OPATOPHBIX pabOT MO AUCITUILIINHE
«MarepuajioBe/iecHUE B TPOU3BOACTBE M3ACIUN JIETKOW MPOMBIILUICHHOCTHY ISt
st obydaroruxcst HanpasieHus: moarotoBku 29.03.01 «Texnonorus wuzgenuii
JIETKOW MPOMBINIJIEHHOCTH» OYHOW U 3a09HOU (popM oOydeHws.



Conepixanue

1. Meroandeckue yka3aHusl K BBITIOJHEHHIO JJA0OPATOPHBIX padoT

4
2. YcnoBus U npaBujia IpoBeieHust 1 0(hOpMIICHHS JIa0OpaTOPHBIX paboT 4
2.1. OcHOBHBIE IPaBUJIa TEXHUKU 0€30MaCHOCTH U MPOTUBOINOKAPHON TEXHUKH B
nabopaTopuu 4
2.2. Merononoruueckue peKOMeH 1alluu 10 COCTABIEHUIO OTYETOB 110 JJAOOPATOPHBIM
paboram 5
3. JIabopaTtopHbie pabOTHI 7

4. CriicoK JUTepaTyphl 38



1. Meronnyeckue yKa3aHusi K BbITOJHEHHIO JIA00PATOPHBIX padoT

MeToaudeckue yka3aHusl K BBIMOJTHCHHUIO JIA0OPATOPHBIX padOT TpeaHa3HAYCHBI IS
MPAKTUYECKOTO 3aKPEIUICHUSI TEOPETHYECKOro Kypca IM0 JUCIMIUIMHE «MaTepuaioBeeHUue B
MPOU3BOJICTBE UW3MENHMA JIETKOW TMPOMBIIUICHHOCTHY JUIsl OOydYaloIIUXCs HampaBlICHUs
noarotoBku 29.03.01 «TexHonorust mM3menuid JETKOW MPOMBIIUICHHOCTH» OYHOM W 3a0YHOU
dopm 0OyueHusl.

Kypc «MarepuanoBejeHue B MPOM3BOJACTBE H3JCIHA JICTKOW IPOMBIIIJICHHOCTHY
M3y4aeT OCHOBHBIC (PH3UKO-MEXaHUYECKUE CBOMCTBA MaTepuainoB. [IporpaMMa Kypca BKJIFOYAET
B ce0s CJICAYIONIME OCHOBHBIC pa3Jielibl: TCKCTHJIbHBIC BOJIOKHA M HHTH, HX IOJIyY€HHE WU
CTpOCHHE, TOJNyUYeHUE U CTPOCHUE TKAHEW, TPUKOTAXKHBIX W HETKAHBIX MAaTEPUajOB, COCTaB U
CTPOCHHE KOXKCBEHHBIX, MEXOBBIX, IUICHOYHBIX MATEPHAJIOB, OCHOBHBIC XapaKTCPUCTHKHU
CTPYKTYphl MaTepHajoB, NPHOOPHI W METOABl HMX ONpPEICICHHS, T€OMETPUUYCCKHUE CBOHCTBA
MaTepUaOB, MEXaHMYCCKHE CBOWCTBA MPH H3THOC, PACTDHKCHUH, CKATHH MaTepPHAlIOB,
peaKCallMOHHBIC TMPOIECCHl B MaTepuaiaxX; COpPOIMOHHBICE CBOHCTBA W MPOHHUIIAEMOCTH
MaTEPUaJOB, HM3HOC M H3HOCOCTOMKOCTh MAaTE€pPHAIOB; OCHOBHBIC XapaKTCPUCTHUKH CBOMCTB
MaTepUaIoB, MPUOOPEI M METOABI UX ONPEICICHUS; ONPEICIICHUE COPTHOCTH MATEPHUAJIOB IIO
CTaHIapTaM.

[enp mpakTHKyMa — OKa3aHUE METOJUYECCKON MTOMOIIY O0YYAIOIIMMCS B TEOPETHICCKOM
U MPAKTUYECKOM OCBOCHHHM OCHOBHBIX pa3/eiioB Kypca MaTepHUalOBEICHUS, Pa3BUTHE HX
CaMOCTOSITCILHOCTH W TBOPYECTBA TMPU PEIICHUM KOHKPETHBIX MAaTePUAIOBEIYCCKHX,
TEXHOJIOTUYECKUX U KOHCTPYKTOPCKUX 3a]1a4 MIBEWHOTO MPOU3BOICTBA. [IpHBOISATCS CBEICHUS O
COBPEMEHHBIX METOJaX W MPHUOOpax, UCIHOIB3YEMBIX NPH H3yYECHUU CTPYKTYphl M CBOWCTB
MaTepuaoB (TKaHEW, TPUKOTAKHBIX U HETKAHBIX MOJOTEH, IIBEHHBIX HUTOK, MYIIHO-MEXOBBIX
nonrypaObpuKkaToB, HATYpPaTbHOM W HMCKYCCTBEHHOM KOX, HCKYCCTBEHHOTO MeEXa, KJICCBBIX
MPOKIAIOYHBIX, YTEIUISIONIUX U OT/IETIOYHBIX MaTepHalioB, GypHUTYPHI).

2. YcioBus M IpaBUJIa NPoBeAeHUs U 0popMJICHHUs! J1A00PATOPHBIX padoT

2.1. OcHOBHBIE NPABUJIA TEXHUKHU 0€30MACHOCTH ¥ IPOTHBONOKAPHOI TeXHUKHU B
JabopaTopumn

TemnepaTypa MNOBEPXHOCTH OOOpPYJOBaHMS M TEXHOJIOTMUECKHUX TpPYyOONpPOBOIOB, K
KOTOPBIM BO3MOYKHBI INPUKOCHOBEHHUS JIOAEH INpH NPOBEIECHUHM J1a0OpaTOPHBIX paboT, He
noikHa mpeBblaTh 45°C. 3alUTHBIE CHUCTEMbl U MEPONPHSITHUS IO 3alllUTe OT MOpa’keHUus
AIIEKTPUYECKUM TOKOM B Y4eOHOH J1abopaTopuu JIOJKHBI O0ecleunBaTh HampsKeHUe
MIPUKOCHOBEHUS He Bbille 42 B B moMenieHusX 6e3 MOBBIIIEHHON OMACHOCTU U C MOBBIIIEHHON
omacHocThio, 12 B B 0cob0 onacHbIX mnoMmemeHusx. [luranume maGopaTopHOro
AIEKTPOOOOPYIOBAHMS JTIOJDKHO OCYIIECTBIBITHCS OT CETH HampsbkeHwem He Ooisee 380 B mpu
gacrote 50 ['m.

[Tnomane momemenus: yaeOHON J1abOpaTOPUU HA OJHOTO CTYyJIEHTa IOJDKHA OBITH HE
meHee 4,5 M2, Tlomelenne 1a6opaTopun cileayeT 060pyn0BaTh aBTOMATHIECKUM H3BellaTeNeM
CHUCTEMBbl NOKapHOW CcuTHanu3auuud. B momemienun yueOHOW nabopaTopuu JOJKHBI OBITH
CpeCTBa OKa3aHUs MEepPBON MEAMIIMHCKOM MOMOIIH (alTe€uKH, MUHBI, CPEACTBA Ae3UH(EKIUU U
7p.).

[InanupoBaHue MOMELIEHUS M pa3MelleHue oO0OpyJOoBaHUS B yueOHOH abopaTopuu
JIOJDKHBI  o0ecneyrBaTh yA0OCTBO W 0O€30MacCHOCTh BBITIOJHEHUS BCEX BHIOB pabouei
NESTEIIbHOCTH TPU TPOBEICHUU IAa0OPATOPHBIX padOT, a TakKe OCBEIICHHE pPadOYMX MecCT
CTYJIECHTOB €CTECTBEHHBIM cBeTOM. [IpemomaBarenbckuii cocTaB, MPOBOISIINIA J1abopaTOpPHBIE
paboTel, W y4eOHO-BCIIOMOTATENbHBI TEPCOHAN, OOCTYXHBAIOMIMK 00OpyIOBaHHE B
nabopaTtopuu, IOJDKHBI HPOXOJUTh OOydYeHHE, HMHCTPYKTaXX W MPOBEPKY 3HAHUN MpaBUI
0€301MacHOTO BHITIOJIHEHUS JTA0OPATOPHBIX padoT.



PaGora B yueOHOII abopaTopuu MOJDKHA OBITH OPraHU30BaHA C YYETOM TpPeOOBAHHIA
MHCTPYKIMU O TEeXHHKE Oe30MacHOCTH W MokapHOW Oe3omacHocTH. [Ipu o3HaKomiieHUU C
WHCTPYKIIMEH CTYACHTHI PACHUCHIBAIOTCS B KypHAIEC PETUCTPAMHU WHCTPYKTaxa. CTyIeHTHI
JIOITYCKAIOTCS K BBIMOJHEHHIO JTJAOOPATOPHBIX pabOT TOJIIBKO MOCTE MPOXOKICHUS UHCTPYKTaXa
10 0E30IaCHOCTH TPyJa M IOKapHOH 0€30IacCHOCTH B JIAOOPATOPHHU B IICJIOM M Ha KaKJIOM
pabouem mecte. Ilepen Hawyamom paboThl B 1abOpaTopuu CTYACHTHI JOJKHBI IOJI PACHHCKY
3HAKOMUTbCS ¢ MHCTpyKIuMend mo TeXHUKE Oe30MacHOCTH M MPOTHUBOIOXKAPHOW TEXHUKE B
naboparopuu. MHCTpyKUMsT 1O TEeXHUKE OE30IMaCHOCTH W MPOTHUBOMOKAPHOM TEXHUKE B
nabopaTopuu

1. Bo wus3bexxaHue HeCYaCTHBIX CcllydyaeB B J1a00OpaTOpuUU CTYAEHT [JOJDKEH 3HaTh
clenytolee:

a) BpalllaloIIuecs JAeTall UCIBITATeIbHBIX MAIIUH MOTYT HAHECTU YIIUOBI, EPEIOMBI U
JIPYTHE TPABMBIL;

0) AeicTBHE ANEKTPUUECKOTO TOKA MOKET BbI3BATH OKOT, JIEKTPUUECKHI MIOK;

B) HeOpexkHoe oOpamieHue C CYNIWIBHBIMH  IIKagamu,  3JICKTPOIUTUTKAMH,
71a00paTOPHBIMU YTIOTAMH MOXET MMPUBECTH K 0XKOTaM;

T') ICHCTBHE XUMUICCKUX BEIICCTB MOXKET BBI3BATh OTPABIICHUS M OYKOTH.

2. llpexnae dyeM NpUCTYNMUTh K paboTe Ha mnpubope, HEOOXOOUMO H3YUUTH €ro
YCTPOMCTBO, TMPHUHIMII Pa0OTHI M METOJUKY MPOBEICHUS HWCIBITAHWNA, a TaKKe IOJYYHTh
MHCTPYKTaX 0 paboTe Ha TaHHOM MPUOOpPE OT MPenoiaBaTesl.

3. JIIMHHBIE BOJIOCHI JOJKHBI OBITH 3aKOJIOTHI UJIM YOPaHBI 10T KOCBIHKY.

4. CTyaeHT MOXET BKIIIOUUTH IPUOOP TOIBKO C pa3pelieHus mpernoaaBaress.

5. Bo Bpemst paboTel Ha mpuOOpe, HAXOAAIIEMCS IO HAMPSHKESHUEM, CTYACHTY
3arpeniaercs:

a) MPOU3BOJIUTH YHCTKY U CMa3Ky IMpruoopa;

0) MeHATh OymMary Ha CaMOTIHCIIE;

B) CHUMATh OTPaKJICHUS C IIPUOOPOB U MEPECTABIISATH PEMHH Ha IIKUBAX;

T') IPOU3BOJIUTH PEMOHT MEXaHMYECKHX U DJIEKTPUUECKUX YacTeil mpubopa;

1) paboTaTh ¢ MOKPBIMHU pyKaMu;

€) OTXOUTh OT paboTaroliero npudopa

6. PaboThI ¢ XUMHUYECKUMH PEAKTHBAMU BBHITIOJIHATH B JIJAOOPATOPHUH 3aIrperiacTcs.

7. B cny4yae BO3HUKHOBEHHS TMOKapa HEOOXOJUMO OYar BO3TOPaHHUs HAKPHITH OJESIIOM
WJTH 3aCHITIaTh TIECKOM.

8. Ilpu TymeHuu mokapa B AJIEKTPOYCTAHOBKAX CIEAYeT MPUMEHATh OTHETYIIMTETh
TOJIBKO C YIJIEKUCIIOTOM.

9. OG0 Bcex 3aMEUYEHHBIX HEIMOIAIKaX HEOOXOAMMO COOOIIUTH MPEMOAABATEN0 WU
3aBeayroleMy jJabopaTopuei.

10. ITo oxkoHyanuu pabOTHI CTYIEHT OOs3aH MPUBECTH B MOPSAIOK mpubOop U pabouee
MECTO.

11. CryneHTsl, HE BBIMOJHAIOIINE WHCTPYKIMU, HE JMAOMYCKAIOTCS K 3aHATHUSAM B
1abopaTopuH.

2.2. MeTo1010rH4YecKre PeKOMEHIAIHH 110 COCTABJIEHUI0 0TYETOB 110
JadopaTopHbIM padoTam

Otuer mo maboparopHoil pabore (maiee — OTYET) SBIAETCS OJHUM M3 OCHOBHBIX
JIOKYMEHTOB, CBHUJCTEIBCTBYIOIINX 00 YypOBHE U TIIyOMHE MpPOpabOTKH CTYACHTOM €€
TEOPETUYECKOT0 M MPAKTHYECKOTO COJICPKAHUS.

B oTuere cTyneHT caMOCTOSTENHHO M TBOPUECKH H3JIAraeT COJAEPYKAHWE BBITOJHECHHON
UM PabOThl B COOTBETCTBUHM C OCHOBHBIMU TPEOOBAHUSAMHU MO O0OPAaOOTKE IKCIEPHUMEHTAIBHBIX
JIAHHBIX, UCIIOJIB3YS TPH 3TOM PEKOMEHJOBAaHHYIO JIUTEPATYPY.



IIpu  cocraBneHMH  OTYeTa  HEOOXOIUMO  PYKOBOJCTBOBATHCS  CIICAYIOIIMMHU
PEKOMEHIAlUSIMU TI0 €r0 COJIEP>KAHUIO.

1. Ha3Banue paboThbI.

2. OmpeneneHre OCHOBHBIX TE€PMHHOB, XapaKTEPUCTUK W TOHATUM, UCMIOJIb3YEMbIX B
pabore.

3. CxemMbl puOOpPOB U yCTPOUCTB, KPAaTKOE OMHUCAHWE METOJUK HCIBITAaHUH, (POpMYIbI,
pacyeTbl TMOKa3aresiel, TapupoBOUYHBIE I'paUKH, YYBCTBHUTEIHHOCTh MPUOOPOB, MOTPEIIHOCTD
HM3MEpPEHU.

4. Buagpl UCHBITBIBAEMBIX MAaTEPHUATOB, MX aPTUKYJbl, OCHOBHBIC XapaKTEPHUCTUKU
CTPYKTYpBI U CBOICTB.

5. Knumatudaeckue ycioBus B 71a00paTOpUX IPU BBITOTHEHUN PAOOTHI.

6. Bunel npo0, ux ¢opma u pazmepsl. OCHOBHBIE MapaMETpPbl, PEKUMBI U YCIOBHS
IPOBEJCHUS UCTIBITAHUM.

7. Pe3ynbTarhl MCHBITAHWIA: NAaHHbIE UCHBITAHUN (HAOMIONEHUMN), WX MaTeMaTU4yecKas
00paboTKa, TOYHOCTH pE3YJIbTATOB, CBOJHBIC BBIOOPOYHBIC XapPAKTEPUCTHKH, TrpaduKku,
quarpamMmbl U T.0. (OpMBI TIPEACTABICHUS PE3YyIbTATOB HCHBITAHUI MPHUBOIATCS B KaXKIOU
pabote). [Ipu BoinosnHeHun pabotsl Ha DBM ee pe3ynbTaThl NPEACTABISAIOT B BUJIE PaclieyaTKH C
MAaIIUHBI.

8. Anann3 1 000011eHNE TOTYYEHHbIX Pe3yJIbTaTOB. BhIBOABI M peKOMEHAAINH.

[Ipu BBINIONIHEHUHU Ta0OPATOPHBIX PAdOT, COCTaBIEHUU M O(QOPMIICHUN OTYETOB MO HUM
BaXHOE 3HAUYEHUE HMMEET YNOTpeOseHHE OOIICTIPUHATHIX TEPMHUHOB M MOHSATUHN, MPABHJIBHBIX
HA3BaHMUI XapaKTEpUCTUK M Toka3aTesneid. OCHOBHbIC TEPMHUHBI U TIOHATHUS, a TAKKe Ha3BaAHUS
XapaKTEepUCTUK CBOMCTB M KaydecTBa MPOJIYKLIUHU, UX OIpPENETICHUS NPUBOAATCA B KaXKIOU
naboparopHoit pabore. I[lpyn HeoOXOOUMOCTH HOMEHKIATypa XapaKTePUCTHK MOXKET ObITh
JIOTIOJIHEHA W3 COOTBETCTBYIOIIMX HOPMAaTHUBHO-TEXHMUYECKUX JOKYMEHTOB, CIIPAaBOYHUKOB,
CTaHJApTOB, y4eOHOW U HAYyYHO-TEXHUYECKOH JIUTEepaTypHl.

JIabopaTopHbIii NPAKTUKyM B OCHOBHOM COJEPXKUT OIMCAHME METOJOB M CPEJCTB
UCTIBITAHUN MaTepHalioB, & MHOTHE MPHUMEHsAEMble B HEM TEPMHHBI U MOHATUS UMEIOT OOIIMH
XapakTep.

Hcnvimanue — SKCIEPUMEHTAJIbHOE OMpEJeNieHHe KOJIMYECTBEHHBIX M (WIN)
KaYeCTBEHHBIX XapaKTEPUCTUK CBONCTB OOBEKTAa MCIBITAHWM KaK pe3yJabTaT BO3JEHCTBUS Ha
HEero, mpu ero (yHKIUMOHMPOBAHUM, IPH MOJEIUPOBaHUU oOBekTa. [laHHOe ompeneneHue
BKJIIOYAET B c€0s1 OLIEHKY U (M) KOHTPOJIb.

Obvexm ucnvimanus — NPOIYKINs, TOABEpraeMasi HCIIbITaHUIO.

Obpaszey 0n3a ucnvimanuii — TPOAYKIHS, €€ 4YacTh WJIM TMpo0a, HEMOCPEICTBEHHO
HOJBEpraeMble SKCIEPUMEHTY MPH UCIBITAHUSX.

Memoouka ucnvimanuii — OPraHU3aMMOHHO-METOIMYECKUI JOKYMEHT, 00s3aTEIbHBIA K
BBITOJIHEHHUIO, BKJIIOYAIOUIMA B ceOs METOJH HCHBITaHUSA, CPEJCTBA M YCJIOBUS HCIBITAaHHM,
npaBwia oTOOpa MpoO, AJTOPUTMBI BHIIOJHEHHS OIEpalil 1Mo ONpeAeNeHUI0 OJHON WIn
HECKOJIbKUX B3aMMOCBSI3aHHBIX XapaKTEPUCTUK CBOUCTB 00bekTa. DOpMBI NpEICTaBICHUS
JAHHBIX W OILEHKM TOYHOCTH, JIOCTOBEPHOCTH pE3yJIbTAaTOB, TpeOOBaHMs IO OXpaHE Tpylda U
OKPYXKAaroILEeH Cpebl.

Memoowl ucnvimanuii — TpaBUiia MPUMEHEHUs OIpPENeJICHHBIX IMPUHILMIIOB U CPEACTB
WCIIBITAHUM.

Cpeocmeo ucnvimanuii — TEXHUYECKOE YCTPOMCTBO, BEUIECTBO M (WJIM) MaTepuai Ajs
MPOBEIEHUS UCIIBITAaHHUH.

Tounocmov  pe3ynomamog uUchblmaHuti — CBOHWCTBO WCHBITAHUM, XapaKTEepHU3yeMOe
OMU30CTBIO PE3YNIbTATOB UCHBITAHUN K JIEHCTBUTENBHBIM 3HAYEHUSAM XapaKTEPUCTUK 00bEKTa B
OTIpe/IeNIEHHBIX YCIOBUAX UCIBITAHUH.

Jannvle ucnvimanuii — perucTpupyeMble NMpPH HCIBITAHUSAX 3HAUEHUS XapaKTEPUCTUK
CBOMCTB 00BEKTa W (WJIM) YCIOBHI HCIBITAaHWUH, HApaOOTOK, a Tak)Ke JPYruxX IapamMeTpoB,
SIBIISTFOIIIMX CSI HICXOIHBIMH ISl TIOCIIEYFOIIel 00paboTKH.



Pesynomamer ucneimanuti — OLEHKA XapaKTEPUCTUK CBOMCTB OOBEKTAa, YCTAHOBJIECHUE
COOTBETCTBHUS O0BEKTa 3a/laHHBIM TPEOOBAHMSAM IO JTAHHBIM HCIBITAHUH, PE3yJbTAaThl aHAIM3a
KadyecTBa (PYHKIIMOHUPOBAHUS O0BEKTA B MPOLIECCE UCTIBITAHHMA.

Paznuyaror ucnsITaHus:

nabopamopHubie — UCIIBITaHNSL 00BEKTa, IPOBOAUMBIE B JIAOOPATOPHBIX YCIOBUSX;

HamypHvie — WCHBITAHUS OOBEKTa B YCIOBHUSX, COOTBETCTBYIOIIMX YCIOBHSM €TO
UCTIOJIB30BAaHUS 110 MPSAMOMY Ha3HAYCHHIO C HEMOCPEACTBEHHON OIEHKOW WM KOHTPOJIEM
OIIpEeIeIISIEMBIX XapaKTEPHCTHK CBOMCTB O0BEKTA;

IKCNIyamayuoHHble — NCTIBITAaHUS 00BEKTa, IPOBOAUMBIE IIPH IKCILTyaTaIUH;

Hepaspyuiaiowjie — UCTIBITAaHKS C IPIMEHEHNEM Hepa3pyLIaioliX METOJ0B KOHTPOJIS;

mexrnoiocudecKkue — HUCHbITaHHA, MNPOBOAMUMBIC IPHU HU3TOTOBJICHHU MPOAYKIHU JIA
OLICHKH €€ TCXHOJIOTMYHOCTH,
mexHuyecKuu KOHmpojb — TIPOBEPKa COOTBCTCTBUA 00BeKTa YCTAaHOBJICHHBIM

TEXHUYECKUM TPeOOBaHUSIM;

KOHMpPOb Kauecmea npooyKyuu — KOHTPOJb Ka4eCTBEHHbIX U (MJIM) KOJUYECTBEHHBIX
XapaKTEPUCTUK CBOMCTB MPOIYKIUH;

oyeHusanue Kavecmea npooyKyuu — ONpeeNIeHNe 3HAaU€HUN XapaKTEePUCTHK MPOTYKIUU
C YKa3aHHEeM TOYHOCTH U (WJIH) JOCTOBEPHOCTH.

Memoo nepaspywaroweco KOHMpoisk — METOJ, KOHTPOJISl, IPU KOTOPOM HE JOJKHA OBITH
HapyllIeHa IPUTOJHOCTh 0OBEKTA K IPUMEHEHHIO.

Memoo paspywaloweco KoHmponsi — METOJ KOHTPOJS, NPU KOTOPOM MOKET OBITh
HapyIlIeHa IPUTOJTHOCTh OOBEKTA K MPUMEHEHHUIO.

3. JlabopaTopHbie padboThI

JlaGopaTopnas padora Ne 1
Pacno3naBaHHe TEKCTWILHBIX BOJIOKOH

Ilenv pabomer. OCBOCHHE METOJOB PACMO3HABAHUS TEKCTUJIBHBIX BOJIOKOH. M3ydeHwue
OTIIMYUTENHHBIX TPU3HAKOB M OCOOCHHOCTEH CTPOEHMSI OCHOBHBIX BHIOB TEKCTHIBHBIX
BOJIOKOH.

3aoanus:

1. I3y4nTh METO/IBI pacrioO3HABAHUS TEKCTHIIBHBIX BOJIOKOH.

2. O3HaKOMHUTHCS C YCTPOHCTBOM CBETOBOTO MUKPOCKOIMA U U3YUUTh MpaBHiia pabOTHI C
HUM.

3. [IpurotoBUTH MpemapaTsl IPOAOIHLHOTO BH/IA U MIOMEPEYHBIX CPE30B BOJIOKOH.

4. OmpenenuTh W ONWCaTh OTIMYUATEIbHBIC TPHU3HAKH OCHOBHBIX BHJIOB BOJIOKOH
(BHEWIHUH BUI, XapaKTep TOPEHUsl, POJOIbHBIN BHU]I U MONEPEUHBIN Cpe3, BUABI PACTBOPHUTEINEH
U T.J.).

OcHoOBHBIE CBeIeHHS

TexkctmibHOe BONMOKHO B coorBerctBuM ¢ ['OCT 13784-94. «BojokHa W HHTH
TEeKCTUJIbHBIE. TEepMHHBI W OMNpENeNeHHs» TPEACTaBIsAeT COOOH MPOTSHKEHHOE —Telo,
oOyamaroniee THOKOCThIO W TOHWHOW W NPUTOMHOE JIJIST U3TOTOBJIICHUS HUTEH M TEKCTHIIBLHBIX
u3nenuii. B COBpeMEHHOM acCOPTUMEHTE TEKCTHIIBHBIX MATepUAOB, MPHUMEHSEMBIX TpH
W3TOTOBJICHUH OJIC)K]IbI, MCITOJIB3YIOTCS Pa3IUYHbIC BUIBI BOJOKOH M HX MOJHU(HUKAIMH. DTO
KJIACCHYECKHE BUJbI HATYPaJIbHBIX, WIH MPHPOJHBIX, BOJIOKOH (XJIOTOK, JIEH, IIEPCTh, IIEIK),
UCKYCCTBCHHBIC (BHCKO3HBIC, alleTaTHbIC, TPHAICTATHBIC, MEJIHOAMMHUAYHbIE H Jp.) W
CUHTETHYECKHE MOJIMaMHUIHbIE (xarpoH, aHun), o> GUpPHBIE (;aBcan),
MOJIMAKPHJIOHUTPUIIbHBIE (HUTPOH), TOJMBUHUIXJIOPUIHBIE (XJIOpUH) U T.J. KauecTBeHHBIH U
KOJIMYECTBEHHBI BOJOKHHCTBI COCTaB B 3HAUUTENBHOW CTEICHH OIpPEIENsieT IMOKa3aTelu
MEXaHUYECKUX U  (PU3MKO-XMMHUYECKMX CBOWCTB MaTepuajia, €ro M3HOCOCTOMKOCTb,



pa3mMepocTabUIBLHOCTh M (HOPMOYCTOMYMBOCTh. B CBA3M C 3THM BechbMa Ba)XKHBIM SIBJISICTCS
YMEHHE ONPEENIATh BOJTOKHUCTBII COCTaB TEKCTHIIBHBIX MAaTEPHUAJIOB.

Paznuuns Meay TeKCTHIbHBIMH BOJOKHAMH. TEKCTUIBLHBIC BOJIOKHA PA3THYAIOTCS
no pasMmepam, (Gopme, BHEIIHEMY BHAY, OJeCKy M Tylie (BIeyaT/ieHHWEe, BO3HHUKAIoILlee Mpu
U3y4EHHH BOJOKOH Ha OUIYIb), YTO MOXKHO 3aMETUTh M IPU MPOCTOM UX paccMarpuBaHuu. B
3aBHCUMOCTH OT JUIMHBI TEKCTHJIbHBIE BOJIOKHA MOJPA3JeNiAl0T HA IITANelbHbIE BOJIOKHA U
3JIEMEHTapHble HUTH, Wi (unaMeHTHl. LllTanensHple BOJIOKHA UMEIOT OTPAaHUYEHHYIO JJTHHY.
JlnuHa sreMeHTapHbIX HUTEH, UIH (PUIIaMEHTOB, MPAKTUYECKH HE OTpaHHuCHa.

XJI0TOK, JIEH M HIEPCTh MPEACTABIAIOT COOOM IITanenbHbIe BOJOKHA, IIPUYEM B Macce
BCTPEUAIOTCS BOJOKHA PA3MYHON [UIMHBI. B 4acTHOCTH, BOJIOKHA XJIOMKA IMOAPA3JCISIIOT IO
JUIMHE Ha KOPOTKOBOJOKHHUCTBIE (20-27 MM), CpeqHEBOJOKHUCTBIE (27-35 MM) u
JUTMHHOBOJIOKHHUCTBIE (35-50 Mwm). JIeH mpUMEHSIOT B MPOU3BOJICTBE MaTEPHAIOB B BHJIC
KOMILIEKCHBIX BOJIOKOH, COCTOSIINX M3 MPOIOJIEHO COSANHEHHBIX MEXKIY CO00M 3JIEMEHTapHBIX
BOJIOKOH, TOATOMY OHHU OTJIUYAIOTCS 3HAUYUTEIbHOU MHON (mo 250 mm). [[nuHa BOJOKOH
OBEYhEH HIEPCTU B 3aBUCUMOCTH OT €€ THUIA TaKXke Kojebiiercsa B MHMPOKUx mnpeaenax (mo 120
MM); BOJIOKHa aHTOPCKOW IIepCTH (aHropa, Moxep), BepOMIOKbeH IepcTH (aybliaka) u
KPOJIMYBETO ITyXa UMEIOT 3HAYUTENIbHYIO AIUHY (10 250 MMm).

HatypanbHblii menk yaiie BCero UCHOIb3YIOT B BII€ KOMITJIEKCHOM HUTH, COCTOSIICH U3
JBYX CKJICEHHBIX CEpPUIMHOM 3JIEMEHTAPHBIX HUTEH, peK€ — B BHUJE ILUTAIEIbHOI'O BOJOKHA.
AlleTaTHBIC U TpUAlLlETaTHbIC BOJIOKHA MPUMEHSIOT B BUJE (UIAMEHTHBIX HUTEH, BUCKO3HBIC U
CHHTETHUYECKHE BOJIOKHA — B BHUJE JJEMEHTApHBIX HUTEHW M INTANEIbHBIX BOJOKOH. Tak Kak
XUMHUYECKHE IITANeNbHbIE BOJIOKHA Yalle MOJIY4YaroT MyTeM PEe3KUTEKCTHIILHOTO KI'yTa, TO B
Macce B 00beMe 0JTHOro 00pasiia OHM MOTYT UMETh OJIMHAKOBYIO JUTUHY. TONIMHA TEKCTHIBHBIX
BOJIOKOH KOJIeOJIeTCS B IIMPOKUX MpeAenaX — OT HECKOJbKUX JI0 HECKOJbKUX COTE€H MHKPOH
(;leH, MoHOHMTH). [Ins1 HaTypalbHBIX BOJOKOH B Macce XapaKTepHa HEPaBHOMEPHOCTH IIO
TOJIIIMHE; KPOME TOTO0, 3aMETHOE pazNuiKe TOJIIMWHBI BOJb BOJIOKHA HAONIONAeTCs y JbHA U
HATypaJIbHOTO IIIEJIKA.
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Puc. 1.1 — IIpogonpHblii BUJ U IONEPEUYHBIN CPE3 XJIOMKOBBIX BOJIOKOH pa3HOM CTENIEHU
3penocTi

XnonkoBoe BosokHO (puc. 1.1) B mpoOAONBHOM BHIEC TPEACTABISIET COOOM
HOJIYIPO3paYyHyIO CIUTIOLUICHHYIO PAaCTUTENbHYIO KIETKY, CKPYUYEHHYIO BOKPYT MPOJOJIBHON OCH
HONepeMEHHO B 00OMX HampaBieHusX. Ha momepedHoM cpe3e XJIOMKOBOTO BOJIOKHA TOJ
MHUKPOCKOIIOM OTYETIMBO BUAEH KaHal. CTeneHb CIUTIOIMIEHHOCTH M CKPYYEHHOCTH BOJIOKHA,
pa3Mepsl 1 popMa MOTEPEYHOTO CEUCHHS M KaHAJIa 3aBHUCAT OT CTETICHH 3PEJIOCTH BOJOKHA.
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Puc. 1.2 — IIpononbHblil BUA U ONEPEUHBIN CPe3 3JIEMEHTAPHOTO JIbHSHOTO BOJIOKHA

JIpHSIHBIC BOJIOKHA WCIIOJNB3YIOT B TEKCTHJIBHOM IPOHM3BOJICTBE B BHJIEC KOMIUICKCHBIX
(TEXHUYECKHMX) BOJIOKOH, COCTOSIIIMX W3 IPOJOJBHO COCAMHEHHBIX AJIEMEHTAPHBIX BOJIOKOH.
DNieMEeHTapHOE BOJIOKHO JibHa (puc. 1.2) mpeactaBisieT co0o0il BEpeTeHOOOpa3Hyl0 KIETKY ¢
y3KUM KaHaJIOM U 3a0CTPEHHBIMH 3aKPBITBIMU KOHIIaMU. [Torepeunslii cpe3 umeer 5-6 rpaHei ¢
3aKpYTJICHHBIMH YTJIAMA MEXKIy HHMH UM KaHajioM B IeHTpe. Ha mpomonbHOM BHIE
2JIEMEHTAPHOTO BOJIOKHA XOPOIIO 3aMETHBI TEMHBIC TONEPEYHO PACIIOIOKECHHBIC IITPHXU-
«CITBUTHY», CIICABl M3JIOMOB M WU3THOOB BOJIOKOH IPH X POCTE M MEXAHHMYECKOM BO3JICHCTBUU
IIPH TIEPBUYHON 00paboTKe.
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Puc. 1.3 — IIpomosbHBINA BUI ¥ TIONEPEYHBIA CPe3 Pa3IMYHBIX THIIOB BOJIOKOH IIEPCTH:
a) myx, 0) MepexoAHbII BOJIOC, B) OCTh, T') MEPTBBII BOJIOC

[Iepctsinbie BojokHa (puc. 1.3) B 3aBHCHMOCTH OT OCOOEHHOCTH CTPOEHHS ICIAT Ha
YETBIPE TUIIA: TyX, IEPEXOTHBIN BOJIOC, OCTh M MEPTBBIM BOJIOC, KOTOPHIE JIETKO Pa3IMUUMBI TIPH
M3YYEHUH UX M0J MUKPOCKOIIOM.
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Puc. 1.4 — ITpononpHblii BUJ U IONEPEUYHBIN CPE3 HATypaIbHOIO LIEIKA:
a) KOKOHHAsI HUTh, 0) HUTh 0OeCcKiIeeHHas (IIIeIKOBHHA)

Koxonnast HuTh HartypanbHOro menka (puc. 1.4, a) nmpeacrasiseT cob0l KOMIUIEKCHYIO
HCPOBHYIO II0 TOJJIIMHC HUTHL, COCTOAINYIO U3 JBYX JJICMCHTAPHBIX HI/ITef/’I, CKIJICCHHBIX
CEpULIMHOM, KOTOPBI BECbMa HEPABHOMEPHO PACHIPEICIICH MO0 MOBEPXHOCTH HUTH. [lonepeunslii



cpe3 BOJIOKHA UMeeT GpopMy 100 HEMPaBUILHOTO OBaja, TM0O0 TPEYroJbHUKA CO CKPYTICHHBIMU
yrinamu. Ilocie yacTMYHOrO ypnaneHus CEepULIMHA HAaTypaJlbHBIM IIEJNK HpPeACTaBiseT coOoi
OTJIeNbHbBIC (UITaMEeHTHBIC HUTH (puc. 1.4, 0).
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Puc. 1.5 — IIpononbHbIil BUA U TONEPEUYHbINA UCKYCCTBEHHBIX BOJIOKOH: a) BUCKO3HOE, 0)

aleTaTHoe, B) KallpOHOBOE, ') TABCAHOBOE, /1) HUITPOHOBOE, €) HUTPOHOBOE, 3K) XJIOPUHOBOE

K

Bucko3nbie BonokHa (puc. 1.5, a) UMEIOT Ha TMOBEPXHOCTH MHOMXECTBO YacTO
PACIOJIOKEHHBIX MPOJOJIbHBIX IIOJOC U CHUJIBHO H3PE3aHHBIN CIIOMCTBIA MONEPEYHUK. ITO
CBS3aHO C OCOOEHHOCTAMU (OPMUPOBAHUS BOJOKOH B MIPSIMIBHOM pacTBope. AIETaTHbIE U
TpualeTraTHble BosIokHa (puc. 1.5, 0) o0iagaroT MonepeyHbIM CPE30M CIIOKHOI'0 KOHTypa ¢
MIyOOKMMH BIAJMHAMH, KOTOpbIE BO3HUKAIOT B pE3ysbTaTe HCIAPEHUs PACTBOPHUTENS IpU
¢dopmoBaHuM  BOJIOKOH. [lonmamuianele  (KampoH, aHui), mnonudGupHble  (J1aBcaH),
MOJIMIIPOIIMJIEHOBBIE BOJIOKHA MMEIOT OJHOPOAHYIO CTPYKTYPY M IVIAJKyH LHMIMHAPUYECKYIO
dopmy (puc. 1.5, B, r). HurpoHoBble M xXJIOpHHOBBIC BOJOKHa (puc. 1.5, n-x) obmamarot
CJIO)KHBIM TMONEPEYHBbIM CEUEHHEM C BHAJAWHAMM pa3IMYHOM TIyOMHBI M (OPMBI, 4YTO
OTpakaeTcs, B CBOIO OYEPE/Ib, HA IPOJOJIBLHOM BHJIE 3TUX BOJIOKOH.

B3anMmopeiicTBMe ¢ XMMHYECKMMHM PeaKTHBAMH. B 3aBHCHUMOCTH OT XMMHYECKOTO
cocTaBa M OCOOEHHOCTEH CTPOEHHUs TEKCTHJIbHBIE BOJIOKHA IO-Pa3HOMY B3aUMOJEHCTBYIOT C
pasIMYHBIMM XMMHUYECKUMHU peakTuBaMu. [Ipexnae Bcero, 3TO OTHOCHUTCS K CHOCOOHOCTH
BOJIOKOH DPAacTBOPSTHCS. Bce BUABI TMAPATIEIUIIOIO3HBIX BOJIOKOH JIETKO PAacTBOPSIIOTCS B
MEIHO-aMMHAYHOM KOMIUIEKCE B OTJIMYME OT OEJIKOBBIX (IIEPCTh, MIEJIK) U CHUHTETHYECKHX
BOJIOKOH. [10/1b3ysICh TaHHBIMH O PACTBOPUMOCTH BOJIOKOH, MO>KHO Pa3JINYUTh BOJIOKHA, CXOXKHE
0 Jpyr'MM Ipu3HakaM. Tak, Hampumep, aleTaTHOE BOJOKHO B OTJIMYHME OT TPHUALETATHOTO
pacTBOpsieTCS] B alleTOHE; MOJMaMH/IHbIE BOJOKHA OTJIMYAIOTCS OT MOJUI(PUPHBIX TEM, YTO OHHU
pacTBOpUMBI B MYpaBbUHOW M YKCYCHOHM KucioTax. KanmpoH pacTtBopsieTcst B ciaboM pacTBope
COJITHOM KHUCIIOTBI Ha XOJOJY, B TO BpeMs KaK aHUJ B 3TUX YCJIOBUAX DPACTBOpSIETCA MPHU
KUISYEHUH. XapakTepHbIM pacTBOPUTENIEM MpPU HArpEeBaHMM JJII HUTPOHA  SIBISIETCS
numeTriopmamMul. MUKpOXMMHUYECKHE UCTIBITAHUS IPOBOST HA XOJIOAY, IPYU HarpeBaHUU WU
KUIISTYCHUH.

B Tabnune 1.1 nmpuBeneHbl JaHHBIE O PACTBOPUMOCTH OTAEIBHBIX BHJIOB BOJIOKOH B
Pa3IMYHBIX XUMUYECKUX PEAKTUBAX.

Pacno3naBaTh BOJIOKHA MO>KHO MPY MOMOIIH IIBETHBIX peakiuil. B kadecTBe kpacuresnei
YaCcTO UCMOJB3YIOT XJOPIMHK WO M peakTuB AP (aHmn uncTo-roay0oit B cMeCH ¢ pOJaMHUHOM
b). XnopruHkiion okpanmBaeT XJIOMKOBbIe, BUCKO3HBIE M METHOAMMHAYHBIE BOJIOKHA B CHHUU
WIN KpacHO-(HUOJIETOBBIC L[BETA; JIEH — B TEMHO-()MOJICTOBBIN IIBET; BOJOKHA LIEPCTH, IIEINIKA,
KampoHa, aHWjaa, aleTaTHbie — B JKeNThl 1BeT. [Ipm oOpaboTke peaktTnBoM AP BHCKO3HBIE
BOJIOKHA OKPAIIMBAIOTCS B (PMOJIETOBBIH IIBET, MEIHOAMMHUAYHBIC - B CHHH, a alleTaTHbIE TOYTH
He OKpammBaroTcsa. Jlisi pacrio3HaBaHUsST MEPCEPU30BAHHOIO M HEMEPCEPHU30BAHHOI'O XJIOIKA
npoObl OKPAIIMBAIOT KPacUTENIEeM KOHTO KPAaCHBIM M IOCIE TINATENbHOW MPOMBIBKH BOJIOKHA
oOpabateiBatoT 10%-HBIM pacTBOPOM CEpHOW KHUCIOTHL. Mepcepu30BaHHBIE BOJIOKHA



nproOpeTaloT TEMHO-CUHUN LBET, KOTOPBIM Ha BO3AyX€ MEPEXOAUT B KPACHOBATO-(HOJIETOBBIN;
HEMEPCEPU30BaHHBIN XJIONIOK OKPAIIUBAECTCA B CUHUM LIBET.

Ta6JII/IHa 1.1- PaCTBOpI/IMOCTB BOJIOKOH B PA3JIMYHBIX XUMHUYCCKUX PCAKTUBAX

XHMMHYECKUE PEAKTUBBI
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XJI0moK P H Po,B | PO,B | PB — — H H —
Mepcepu3oBaHHBII P H | P6,B | P6,B| PB — — H | H —
XJIOIIOK
Jlen P H Po,r | PO, | PB - - H H -
[lepcTh H | Pa,x | I1I0,n | IIO H Ha Ha H H —
HarypanbHblii enk P Po,r | Ilo PB H Ha Ha H H —
BuckosHoe P |P6,8| P6,B| PsB Ps — — H H —
MenHo-aMMHAadYHOE P | Po,s | PO,B| PB Ps — — H H —
AnetatHoe I1 PO Po P Po Po Po6 P P I1
TpuaneratHoe H - Po6 P6 Po6 - P P H -
Kamnpon H H | P68 | Pas| Pr | P6,r| PO p H H
AHung H H Po,B | PO, 1 P Po,r | Po,r | Pr | H H
JIaBcan H | Pag | PO, n| P6,n| Pr H H Pr | H H
Hutpon H I[la | HO | H6 | P6,r | - — — — —
Xnopun H H H H H H — H | HO —

[Tpumeuanue. B mabruye npunsamul ciedyrowjue ycioenvle obosnauenus; H — ne pacmeopsemcs,
II — nnoxo pacmeopsemcsa; P— pacmeopsiemcs;, a — 6 crabom pacmeope; 6 — 6 Kpenkom
pacmeope; 8 — Ha X0100Y, 2 — NPU HA2PeBaHUuU; O — NpU KUNAYEHUU.

MeTtoauka BbINOJTHEHUS] PA0GOTHI

Jnst  pacrio3HaBaHHMS ~ TEKCTWJIBHBIX ~ BOJIOKOH — HCIOJB3YIOT  pSA METOJIOB:
OpPTraHOJENTUYECKUN, METOJ] TOPEHHsI, CBETOBYIO MUKPOCKOIIHIO, MUKPOXHUMHUYECKHUE UCTTBITAHUS.
Jlist BBITTOJTHEHUsT pabOTBI OepyT TPOOBI Pa3jIMYHBIX BHJIOB HATYPAJIbHBIX H XUMHUYCCKUX
BOJIOKOH B BHJIE BOJIOKHHUCTOW MAacChl, MydYKa 3JEMEHTAPHBIX HHUTEH, HUTU U3 TEKCTHIIBHBIX
MaTepHuaoB, OJHOPOAHBIX TIO BOJOKHHCTOMY cocTaBy. Ilepen HayamoMm aHain3a C BOJOKOH
YIAJSI0T BCe TOCTOPOHHUE BEIIECTBA, TAKUE KaK JKUP, 3aMaclIMBaTEeNH, OT/ICJI0YHbIC TIPemapaThl,
MOKPBITHS, 3arPsI3HEHHS U T.11. J[71s1 OTMBIBaHUS 3aMaciMBaTeNsl BOJIOKHA TOMEIIAIOT B AP WIH
95%-HBIi COUPT WM OCTparupyroT OenHzomoMm. Kpaxman yoamsioT KUIMSYCHHEM B
JUCTUIITMPOBAHHONW BojJie WM B 25%-HOM pacTBOpe HeWTpanbHOro Mbuia. [Ipu mposeneHuun
aHaJM3a, OCOOEHHO B cly4yae MPUMEHEHHUS METOJa IBETHBIX PEeakKlui, OKpalleHHbIe BOJIOKHA
00€CIIBEYMBAIOT BOJIHBIM PACTBOPOM THHOCYIb(dUTa KOHIEeHTpamuu 2-3 1/1. Ecimm a3toro
HEJOCTAaTOYHO, BOJIOKHAa 00pabaThiBaloT ciaabbIM pacTBOPOM a30THOM KHCIOTHI, a 3aTeM
IPOMBIBAIOT B TOpSYed M XOJIOAHOM BOJE 10 TOJHOTO YHAJIEHUS OCTATKOB KHCJIOTHI U
KpacHUTells.




IMocnenoBaTeIbHOCTh PACNO3HABAHUSA BOJOKOH TaKOBa: OPraHOJENTUYECKOE
W3y4Y€HUE; MWCOBITAHWE Ha TOpPEHUE; MHUKPOCKOIMYECKOE HCCIEHOBAaHUE CTPYKTYpHI;
MHUKPOXUMUYECKUE UCTIHITAHUS.

OpranosienTuyeckoe wusydyeHue. I[IpoObl BOJOKOH paccMaTpHUBAIOT, OIIYNBIBAIOT,
IPOBOJIS IPEABAPUTENBHYIO OIICHKY X pa3MepoB, (hOpMbI, N3BUTOCTH, PABHOMEPHOCTH B Macce,
Oyiecka U Tymie W jaenas NpUOIM3UTENbHbIE BBHIBOABI O MPUHAUICKHOCTH BOJIOKOH K TOM WU
uHOU rpynmne. /i 1eTaabHOro pacCMOTPEHUS MOXKHO HUCIIOJIb30BaTh JIYILY.

HUcnbiTanue Ha ropeHue. DTOT METOJ M3YYEHHS OCHOBAH Ha aHAJIU3€ XapaKTEPHBIX
IIPU3HAKOB IIPU FOPEHUU MPOOBI BOJOKOH, 8 UMEHHO: ITOBEJCHHUE [P BHECEHUU U BHIHECEHUU U3
orHs (3aropanue, oOyrivBaHue, MIABJICHHUE), CKOPOCTh FTOPEHUS, IIBET U (popma MmiiaMeHu, 3arax
TOPEHHUs, BUJA M LIBET OCTaTKa, €ro CnocoOHOCTh K pacTupaHuio. [Ipu mpoBeneHUH HMCIBITAaHUS
TEKCTUJIbHBIX BOJIOKOH Ha TOpEHHE HEOOXOAMMO HMMETh CHUPTOBYIO TOpENIKYy, HUHIET U
NOJJIOKKY B BHUJAE IUIACTUHKM U3 TepMOCTOiiKoro Marepuana. M3 mnpoObl BOJIOKOH,
MpeIHa3HAYeHHBIX U1 aHalu3a, U3TOTOBISIOT 3JEMEHTApHYI0 Npo0y B BUIE CKPYyYEHHOTO
xryta qmHoi 10 50 mMMm. OguH KOHel NpoObl 3aKMMAlOT HMUHIETOM, APYrod MOABOJAT Ha
KOPOTKOE BpeMs K IUIaMeHU cOOKY, mojkuras npoOy. Ecnu He ymaercs momxeub mpoly cpasy,
3TO JIEHCTBHE TIOBTOPSIIOT HECKOJIBKO pa3; MPOLECC TOPEHUs CenyeT HaOI01aTh BHE TNIAMEHH.
[lo OKOHUaHMM TOpPEHHUsI OCTATOK JIOJKEH OCTBITh, IIOCIE YEro €ro MOYKHO IONbITAThCA
pactepeTh nanbllaMM. Bech mpolecc HCHOBITaHHWS Ha TOPEHHE HEOOXOAMMO IPOBOAMTH Haj
TEPMOCTOMKOM TIJIACTUHOM.

Mukpockonnyeckoe HCCJIeJ0BAHME CTPYKTYpPbI. [[1s OpPUrOTOBIEHMS] BPEMEHHBIX
IpenapaTroB MPOJ0JIBHOTO BHJIa HA MPEAMETHOE CTEKJIO MUIETKON MM CTEKJISIHHOW MalouyKou
HaHOCAT 1-2 KaliM JUCTHIIMPOBAHHOM BOJBI WM IIMIIEPHHA, HE BbI3bIBAIOIIETO HaOyXaHUE
BOJIOKOH (TIpY HMCCJICOBAHMM IIEPCTU U MIENKa). B KUAKOCTH MOMEIIal0T OTPE3KU BOJIOKOH,
PaBHOMEPHO pa3zeisis U pacipenensis UX MpenapoBalbHON UIIION. 3aTeM MOKPBIBAIOT Ipenapar
HOKPOBHBIM CTEKJIOM. [l 3TOro, nepka HpeaMeTHOE CTEKJIO B JIEBOM pyKe, OONbIIUM U
CpeIHUM NanbllaMu OepyT 3a pedpa MOKPOBHOE CTEKJIO, CTaBAT HUKHUM peOpOM Ha CMOYEHHBII
Y4aCTOK MPEAMETHOTO CTEKJa W, MPUAEPKMBas YKa3aTeIbHbIM MaJIbLIEM IMOKPOBHOE CTEKJIO,
MEJIEHHO OITYyCKaloT €ro Ha CMOYEHHbIE BOJIOKHA. [Ipy 3TOM HE0OX0IMMO CIIEUTh, YTOOBI MO
MOKPOBHBIM CTEKJIOM HEe 00pa30BBIBAIUCH MY3bIPHKH BO3/1yXa, KOTOPBIE MEIIAIOT PACCMOTPEHHIO
oObekTa. M3nuiek Biaru ynajisioT ¢ npenapara GuibTpoBaIbHONW OyMarou.

MuxkpoxuMu4ecKkue HCNBITAHUA. OTOT METOJ pACIO3HAHMUS BOJIOKOH BKJIKOYAET
UCIBITaHUS Ha pAaCTBOPUMOCTD U LIBETHBIE PEAKIIUU, MI03BOJISET CPABHUTEIBHO JIETKO PA3InyaTh
BOJIOKHA, HMMEIOIIME MPUMEPHO OJMHAKOBBIE MPU3HAKK MPU OPraHOJENTUYECKOM H3yYEHUU
BOJIOKOH, HCIBITAHUM UX TPU TOPEHUHM U MHUKPOCKONMMYECKOM uccienoBanuu. Iloatomy
MUKPOXUMUYECKUE HCHBITAHUS NPUMEHSIOT KaK KOHTPOJbHBIE, KOTJa HET YBEPEHHOCTH B
MPABHJIBHOCTH BBIBOJIOB IIPOBEJICHHOIO aHAIN3a PACCMOTPEHHBIMHU BBIILIE METOAMH.

Ha mnpenMerHoe cTekso C JIEBOM CTOPOHBI TOKPOBHOTO CTEKJIA IHIETKONH WM
CTEKJITHHOW MaJOYKON HAHOCST KaIlIl0 XUMUYECKOTO peakTuBa. CrpaBoi CTOPOHBI MOKPOBHOIO
CTeKJa pAaCMoJIaraloT TOJOCKY (UIBTPOBaIbHOW OyMaru, C TOMOIIBIO KOTOPOW peareHT
3acachIBaeTCs MO MPEIMETHOE CTeKII0. Janee HaOIoAar0T AeMCTBIE peareHTa Ha BOJOKHO. [Ipu
JIPYrOoM Croco0e XWMHUYECKHIl peareHT HAaHOCUTCS Ha MpoOy BOJOKOH MPU MPUTOTOBICHHUH
npernapaTra BMECTO JTUCTUIUIMPOBAHHOM BoAbl. [Ipr HE0OX0quMOCTH MOATOTOBICHHBIN MpenapaT
MpeABapUTENILHO HArPEBAIOT HEKOTOPOE BPEMSsI, 3aTEM PACCMATPUBAIOT MOl MUKPOCKOIIOM.

MUKpOXUMUYECKHE HCIIBITAaHUS TMPU JCHCTBUM KHUCIOT, IIEJIOYEH, pPAcTBOPUTEIEH BO
MHOTHX CIlydasx TpoIlle W yAoOHee MpPOBOJAUTH, MOMeIas MpPoObl BOJOKOH B MPOOUPKU U
oOpabaTheiBasi WX COOTBETCTBYIOIIMMHU peareHTamu. [Ipm 3TOM MOXHO HaOII0IaTh TOJIBKO
OKOHYATEJIbHbIN BAPUAHT.

Pesynbrarhl mabopaTopHOW paOOTHI MPEICTABIAIOT B BHJIE TaOJIWIIBI, COCTABICHHOM IO
dopme 1.1.



Bonokno | Ilpononshsiii | [lonepeunsrit OcoOeHHOCTH TOpeHusl PactBopuTens
BUT cpes npu B pu 3anax "
BHECEHUH | MJIAMEHH | yIAJICHUH | XapaKTep
B IJIaMsI u3 ocTaTKa
IUTaMEHH
1 2 3 4 5 6 7 8

JlaGoparopHasi paboTa COCTOUT U3 YEThIPEX YacTeil, 001Ieil MpOaOKUTENBHOCTD 9 4.

KoHTpoJibHBIE BOIPOCHI

1. KakoBbl OTAMYUTENbHBIC MPU3HAKH TOPEHUS THIPATLEIIIIOIO3HBIX BOJIOKOH?

2. KakoBbI xapakTepHbIe IPU3HAKKA TOPEHUS OCIKOBBIX BOJIOKOH?

3. Kakue BojOKHa ropsAT KONTSIIUM TUIaMEHEM ?

4. KakoBbl oTiMunTenbHbIE 0COOCHHOCTH CTPOSHUS Pa3IMYHBIX THIIOB IIEPCTSIHBIX
BOJIOKOH?

o. Uem oTnMyaroTcs BOJIOKHA XJIOTKA PAa3JIMYHON CTENIEHU 3peocTu?

6. Kakum cnoco0oM MOXKHO Pa3IMyUTh alleTaTHOE U TPUAlleTaTHOE BOJIOKHA?

7. Kakue BoJOKHa MpH MIIaBJICHUH TIABATCSA?

JlabopaTopHasi padora Ne 2
Tema: Buabl TEKCTHIBHBIX HUTEH M 0COOEHHOCTb UX CTPOEHUSA

ILlenv pabomer. VI3yueHne CTpyKTypbl OCHOBHBIX BHJIOB TEKCTHIIbHBIX HUTEM.

3aoanus:

1. N3yunth knaccuukanuio TEKCTUIbHBIX HUTEH, UCIOJIb3yEMbIX B MPOU3BOJCTBE
MaTEPUAJIOB OACHKIBI.

2. [IpoBectn ananmu3 mnpo0 TEKCTUIBHBIX HUTEH U BBIABUTH OCHOBHBIE
OTJIMYUTENbHbIE OCOOCHHOCTH UX CTPOCHUSI.

3. Onpenenuth MokasaTeud CTPYKTYPHBIX XapakTepucTHUK 1-3 BuAoB HHUTEH (110

3a/IaHuIO0 TIperoaBaTens).
OcHoBHbIE CBEIeHUS:

1. Buapl TeKCTHIIbHBIX HUTEH. B COBpEMEHHOM TEKCTHUJIBHOM MPOU3BOJACTBE HCIOIB3YIOT
IIUPOKUI aCCOPTUMEHT Pa3HOOOpA3HBIX IO CTPOCHUIO HUTEH: KJIACCMUECKHE BHJBI TPSKU,
KOMIUIEKCHBbIC, KOMOWHUpPOBAaHHbIE HUTH W MOHOHWUTH, IJICHOYHBbIE HUTH HHUTENOJO0OHbBIE
BSI3aHHBIEC, TKAHbBIE, MIJIETEHBIC TEKCTUIIBHBIE W3/IeNHUs (1IETIOYKH, IIHYPHI, JI€HThI, TECHMBI U T.]1.).
3Has WX CTPYKTYpHBIE OCOOCHHOCTH, MOKHO MPOTHO3MPOBATh CBOWCTBA MAaTEpPHAIIOB,
M3TOTOBJICHHBIX M3 DTUX HUTEH, U M3ICIUMH.
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2. CTpyKTypHBIE XapaKTEPUCTUKU TEKCTHWJIbHBIX HHUTEH. K OCHOBHBIM CTPYKTYypHBIM
XapaKTepPUCTHKAM TEKCTHIIBHBIX HUTEH OTHOCSATCS JIMHEWHas IUIOTHOCTh, HAIPaBJICHNUE KPYTKH,
KPYTKa, KOA(PUIMEHT KPYTKU U BETMUUHA YKPYTKH.

MeToauka BbINOJHEHUS] pad0ThI
AHanu3 CTpOEHUsI TEKCTUIIbHBIX HUTEH.
Ornpezenienre TMHEWHON TUIOTHOCTH HUTEH.
OnpeneneHre KPyTKH HUTEH.
OrnpezesieHre BOPCUCTOCTH MPSHKHU.
PeByJ'IBTaTI)I aHaJlM3a CTPYKTYpPbl HUTEH 3aHOCAT B TaOIHILY.

PobdE

Tonmuna Kpytka O6o3HaueHUe
CE u
Pucynox | JIuneiinas nameT Yucno rpauyeckoe
S | Hure yH A p .. | Koopduument pad
5 HUTHU IJIOTHOCTh HUTH KpYy4eHHI KOVIKIL L n300paxxeHne
= T, Texc dy, MM K, xp/m pyT CTPYKTYpBI
HUTHU
KoHTpoJibHbIE BOPOCHI
1. Kakue pa3HOBUIHOCTH NpS’KU BbI 3HAaeTE?
2. UeM 0TIIMYAIOTCS CTPYKTYpPbl MOHOHUTEHN, KOMIUIEKCHBIX HUTEH U Mpsiku?
3. UYro Ttakoe aconnast Huth? Kakue Buabl pacoHHBIX HUTEH BbI 3HaeTE?
4. KakoBbI CTpyKTypHBIE XapaKTEPUCTUKU TEKCTHIIBHBIX HUTEH?
S. Ha yem ocHoBaHa pabota kpyTkomepa?

JlaGopaTopnas pa6ora Ne 3
Tema: KayecTBeHHOe U KOJIMYeCTBEHHOeE ONpe/le/eHre BOJJOKHUCTOI0 COCTaBa
TeKCTHJIbHBIX MATEPHAJIOB.

Ilenv pabdomer. 3akperuieHWe W KOHTPOJIb 3HAHUN OTIUYUTEIBHBIX OCOOCHHOCTEH H
CTPOCHMSI TEKCTUJIBHBIX BOJIOKOH W HuUTeW. OCBOGHHE METOJIOB pacllO3HAaBaHUS U
KOJIMYECTBEHHOTO ONPE/IEICHHS BOJIOKHUCTOIO COCTaBa MAaTEPUAJIOB.

3aoanusa:

1. OnpenenuTh BUJ TEKCTUIBHBIX HUTEH 3aJJaHHBIX 00pa3lloB MaTEpUasoOB.

2. [Tpoananu3upoBaTh BOJOKHUCTBIN COCTaB TEKCTUIILHBIX MAaTEPUAIIOB.

3. Onpenenuth (MO yKa3aHUIO MPENOIAaBaTelIsA) KOJIMUYECTBEHHOE COJEP)KAHUE BOJIOKOH B
o0Opasiie maTepuaa.

MeToauka BbINOJHEHUS] PadOThI

Jns  aHanu3a OepyT MATh-IIECTb OOpPa3lOB TEKCTWJIBHBIX MaTepualioB (TKaHH,
TPUKOTaXKHBIE MOJOTHA). [lopsinok BhIMONHEHHUS pPaOOTHI CIEAYIOUIMN: BHAYaje MPOBOIAT
aHaJu3 CTPYKTYPHl BCEX TEKCTUJIBHBIX HUTEH, UCMOIB3YEMbIX B 00paslie, U ONPEAEISIOT UX BUJ
10 MPUHATON KiIaccu(UKaIMK; 3aTeM OCYILECTBISIOT aHAJU3 BOJIOKHUCTOTO COCTaBa HUTEH; MO
yKa3aHHUIO MpernojaBaTeNs Uis OJHOTO U3 00pas3IoB OIpPEENsIOT KOJIMYECTBEHHBIH COCTaB
BOJIOKOH.

1. OnpenesieHne CTPOCHUsSI HUTE.

Hutb u3BiekaroT U3 CTpyKTypsl Marepuasa: y TKaHU — I10 OCHOBE U YTKY, Y TPUKOTaxKa —
pociiyckoMm meperuieTeHusi. Ecnam  uccnenyercss TKaHb M3 Pa3iWYHBIX BHJIOB HHUTEH, TO
QHWIM3UPYIOT KaXAbll BUA. AHaIM3 IPOBOAIT IIYTEM pACKPyUMBAaHUS HUTH, OIpENEiss
HalpaBlieHUE KPYTKU U YHUCIO CIOKEHUH, M €€ BHU3yaJbHOIO M3y4YEHHS C IOMOILBIO




YBEJIMYUTEIBHON JIyIbl MM MHUKPOCKOIIA IIPU MAJIOM CTENEHU YyBenudyeHus. B pesynbrare
JIeNIA0T 3apPUCOBKY CTPYKTYPbI HUTH U COCTaBIIAIOT €€ MTOJIHOE Ha3BaHUE 110 Kiaccu(uKanuu.

2. OnpenesneHue BOJIOKHUCTOIO COCTABA HUTEIA.

JUia  pacrio3HaBaHHMd ~ KayeCTBEHHOI'O  BOJIOKHHCTOTO  COCTaBa  HCIOJIB3YIOT
OpPraHOJIEITUYECKUI METOJl, MCIBITAHUE HAa TOPEHHE, MHKPOCKONMMYECKUE HCCIEJOBAaHUSA HU
MUKPOXUMUYECKUE  UCMBITAaHUA. BOJOKHHUCTBI  COCTaB  BCEX  HW3BJICUYCHHBIX  HUTEH
yCTaHaBIMBAIOT pa3fenbHo. CocTaB KpyueHBIX M KOMOMHHUPOBAHHBIX HUTEH OIpenessioT
OTJIEIBHO IO COCTABJIAIOIIUM HUTSIM.

OcoOeHHOCTh aHajM3a CMEIIAHHOM TPSHKM COCTOMT B TOM, UTO TPAKTUYECKU
HEBO3MOKHO pa3JIeIUTh COCTABJSIOLIME €€ BOJIOKHA. IIpH MUKpPOCKONIMYECKOM HCCIIEI0BAaHUU
MO>XHO YCTaHOBHUTHh OJHOPOJHOCTh U HEOJHOPOAHOCTh MaTepHasa IO BOJOKHUCTOMY COCTAaBYy U
KOJIMYECTBO KOMIIOHEHTOB. OmpenenuTs BHA BOJOKOH MOXHO TOJBKO TpPU HAIUYUHU
XapaKTepHBIX ocoOeHHocTel cTpoeHus. [Ipu ucHbITaHUM HAa TOpPEHHE CMEIIAHHOW MPSDKU N
HEOJHOPOJHBIX HHUTEH MOTYT TMPOSIBISATHCA TMPU3HAKK, XapaKTepHbIE UIA  KaXIOTO
COCTABJISIFOLLErO BU/1a BOJIOKHA.

Hampumep, cxuranme CMEIIaHHOM IIEPCTOJIABCAHOBOM IPSDKM  COIPOBOXKAACTCS
KOIMOTHIO, 3aMaxoM MOKEHOTro Iepa U o0pa3oBaHMEM TEMHOIO HO3[PEBATOr0 KOMOYKA, MpHU
pacTHUpaHuU KOTOPOI'O OCTAETCs TBEPAbIH OCTATOK HAa KOHIE HUTHU. [Ipsika U3 BOJIOKOH XJIOIKA,
BHCKO3bl WIH JIbHA, CMEIIAHHBIX C MOJUI(UPHBIMU BOJIOKHAMU, IPU TOPEHUU BBIIEISET KOMOTH,
a Ha KOHYMKE O0Opa3yeTcsi TBEPIbI UYEPHBIM HE PACTUPAIOIIUICS OCTATOK C JIETKUM CEpPhIM
nerioM. Ilpu cxoxkecT NPHU3HAKOB OKOHYATEIbHO YCTAHABIMBAKOT BHJI BOJIOKHA IIyTEM
XUMUYECKHUX UCIIBITAaHUH.

OrnpenenieHHbIE TPYJHOCTH BO3HUKAIOT IPH AHAIM3€ OCHOBOBS3AHBIX TPUKOTAXKHBIX U
BSI3JIbHO-TIPOIIIMBHBIX HETKAHBIX TIOJIOTEH, TaK KaK OHU MPAKTHYECKH HE PaCIyCKalOTCA.
[ToaTomMy [UIsl MCTIBITAHUS HA TOPEHHE OT MPOOBI OTPE3ar0T TOHKHE JIEHTOYKM MONOTHA. J[is
MHKPOCKOIIMYECKOT0 aHajIu3a pekoMeHayercs u3Menbyath npoosl (TOCT P50721-94).

3. KomnyecTBeHHOE OnpeeieHHe BOJTOKHICTOrO COCTaBa.

KonuuecTBeHHbIN aHAMW3 HEOMHOPOJHBIX WJIM CMEIIAHHBIX TEKCTHJIBHBIX MAaTE€pUajioB
COCTOUT B OINpPEAECICHUH MaCCOBOM JI0JIM COCTaBIIAIONINX BOJIOKOH U HUTEH B MPOILIEHTaX K Macce
npoObl. Tak Kak TEKCTUIIBHBIE MaTepuaibl MOTYT COACPXKATh KUPBI, ANMpPEThI, OTACIOYHBIC
npenapaTsl, HEOOXOAUMO YIAIUTh ATH BEIIECTBa N0 MpOBeIeHUs aHanuza. s 3Toro mpoObl
acTparupyroT B anmapare Cokciera (puc. 1) ¢ moMornipio netposeitHoro a¢upa B Teuenue lu. C
MOCNEAYIOIUM TMpOoMbIBaHMEM B xonoaHoil u ropsuedr Boge (OCT MCO 18833-99). B
3aBUCHUMOCTH OT OCOOEHHOCTH CTPOEHMs MarepHuaja M BHJAa HUTEH NPUMEHSIOT pa3iIUyHbIE

MCTOABI KOJITMYCCTBCHHOI'O aHaJIn3a.
10
9
11
)

8

F

Pucynok 1. Annapar Cokciera



1. SIxopb MarHUTHOMN MEIIAJIKU

2. Konba 11t KumsiueHus SKCTpareHTa
3. TpyOka nj1st mapoB pacTBOPUTEIS

4. ITaTpoH U3 MOPUCTOrO0 MaTepuaia

5. Cyxas cMech

6. Cudon 7.

Cnus cugona

8. llnmudoBoii mepexoHuK

9. OOpaTHBII XOJOIUITHHHK

10, 11. [TaTpyOKwu 1J1s1 XOJIOTHOW BOIBI

Meton paszzpeneHus (pacmyckaHusi) MpoObl MPUMEHSIETCS B Clydyae HCIOJIb30BaHUS B
CTPYKTyp€ Marepuajla HEOJHOPOAHBIX HUTEH. [l npoBeneHUs aHanM3a UCHOJIB3YIOT
sneMeHTapHbsle mpoObsl  pazmMepoM100x100 MM (mamee mpoba). Ilpum  menkoyzopyatom
NEPEIJICTEHUH pa3Mepbl IPOOBI JOHKHBI ObITh KPATHBI PANoOpTy, IPU KPYIMHOY30p4aToM — IO
pazMepy pammopta. [IpoOGbl BBIpE3arOT CTPOro MO HUTHU OCHOBBI U YTKA, U3 TPUKOTAKHOTO
MOJIOTHA — MO meTenbHBIM psigam U cronbukam (OCT P 50721-94). TlpoOy MONMHOCTBIO
pa3nensoT (paclyCcKalT) Ha HUTH, OTAENsAS UX BOJOKHHCTOMY cocTaBy. [loigydeHHbIE My4KH
HUTEH BBLAEPKUBAIOT MPU HOPMaJbHBIX yclIoBHUSAX corynacHo TpeOoBanusiMm ['OCT 10681-75,
MocJie B3BEHIMBAIOT Pa3felibHO KAXKIbIA MYYOK, a 3aTeM BMecCTe. MacCOoBYIO JOII0 Ka)JI0TO
KOMITOHEHTa PACCUUTHIBAIOT 110 (hopMyIie

C1=100M1/Mo,

rae C1 — MmaccoBas 10t 1-ro kommnonenra, %;

M1 —macca 1-ro KOMIIOHEHTa;

Mo — macca ipoOBI.

MeTo KOJIMYECTBEHHOIO XHWMHUYECKOTO aHalu3a IPUMEHSETCS M ONpEIeNICHUs
MaccoBOM JIOJIM BOJIOKOH B MaTepHallaX, W3TOTOBJICHHBIX W3 CMEUIAaHHOW MpPSKU WU B
MaTepuanax, KOTOpble HeNlb3sl pa3[e/uTh Ha OTJENIbHbIE HUTH (OCHOBOBSI3aHBIE TPUKOTAXKHBIE,
HETKaHbIC MOJIOTHA U T. ]I.).

CymHOCT MeTOZa 3aKIIOYacTCsl B OINPEAEICHUU MAacCOBOW JOJIM BOJOKOH ITIyTEM
yJaJeHusl OJIHOTO U3 KOMIIOHEHTOB pacTBOpeHHeM. B mepByro ouepenp pacTBOPSIOT BOJIOKHO,
coCTaBJIsAolIee OOJBIIYIO YaCTh CMECH. B MHOIOKOMIIOHEHTHOM CMeCH BOJIOKHA PacTBOPSIOT B
TaKOM TOPSIIKE: MIEPCTAHOE, alleTaTHOE, MOJIMaMHIHOE, XJIOMKOBOE (BUCKO3HOE), MOIHI(PUPHOE
(MOMMaKpUIBEHUTPUIIBHOE).

IIpu moxbope pacTBopUTENsl peKOMEeHAyeTcsl Bocnoib3oBatbes ctanaapramu (I'OCT P
50721-04, TOCT UCO 1833-99, 'OCT P MCO 5088-99).

Jlyig mpoBeZieHHs aHAIKM3a U3 MPEIBapUTENbHO OUYMIICHHON TOYeYHOM MpoObl MaTepuala
BBIKPAUBAIOT 3JIEMEHTapHYI0 MPoOy Maccoil He MeHee | I M U3MEeTbYaloT ee.

3aTeM BBICYIIMBAIOT B OTKPBITOW CTEKJISHHON OIOKCE B TepMOITKady 0 MOCTOSHHOMN
MacChl, OXJIXK/JIAIOT B 9KCUKATOPE U B3BEIIMBAIOT B 3aKPHITOM CTaKaHYHMKE (CTAKaHYMK IO3/IHEE
B3BEIIMBAIOT OTAENbHO). Jlamee mpoOy o00pabaThIBAalOT COOTBETCTBYIONIUM XHMHYECKUM
peakTuBOM (MOAY/b BaHHBI 1:50), KOTOPBIN pacTBOPSIET OAMH M3 KOMIIOHEHTOB cMecH. PacTBop
GUIbTPYIOT, OCTATOK MPOMBIBAIOT, BBICYIIMBAIOT 1O MOCTOSHHOW MacCchl M B3BEIIMBAIOT.
MaccoByto 100 HEpaCTBOPUBIIMXCS BOJIOKOH ONPEAEISIOT 10 popMyIie:

C1 = 100xM1 d/Mo,

rae M1 — macca ocTaBImIMXCs BOJIOKOH;

d — mnonpaBouHbli KO3()UIMEHT, yYUTHIBAIONIMK BIUSHHUE PACTBOPUTENS Ha
HEpaCTBOPUMBIA KOMITOHEHT cMecH (yCTaHaBIMBaeTCs dKcnepuMenTanbao o P MCO 1833-99,
P UCO 5088-99);

Mo — Macca UCXOTHOM TTPOOBI TKAHHU.



Metox KOMOMHHMPOBAHHOTO KOJIMYECTBEHHOT'O aHAIM3a 3aKJIIOYaeTcs B ONPEACICHUU
MaccoBOM JI0JIM BOJIOKOH pa3JeJ€HHEM WM POCIYCKOM C MOCIEAYIOUIMM XHMHUYECKUM
aHIM30M. MeToa NmpHUMEHseTCs A aHaJlu3a MaTepuasoB, B COCTaBE KOTOPBIX HCIOJIb3YETCS
CMellIaHHas MpsKa B COUETAaHUM C PA3JIMYHBIMM BUAAMU OJAHOPOJIHBIX M HEOAHOPOAHBIX HUTEH.
Pe3ynpraThl aHanm3a CTPOGHUS HUTEH M BOJOKHHCTOIO COCTaBa 3aHOCAT B Tabuumy 1.

Pe3ynbTaThl KOJIMYECTBEHHOIO aHAIM3a BOJOKHHCTOIO COCTaBa MPEACTABIISIOT B BUC TaOJIHIl 2
u 3.

Pe3ynbrarhl aHamm3a CTPOSHUS HUTEH U BOJIOKHUCTOT'O COCTaBa 3aHOCST B Tabmuiry 1
Tabmuma 1

BonokHuCTHIN cocTaB
Marepuan Hurts Pucynok nutu | [lpusnaku [IpononpHbIit
TrOpeHUs BUJ

Bun Bosokua

Pe3ynbTaThl KOJMYECTBEHHOTO aHAM3a BOJIOKHHCTOTO COCTAaBa IMPEICTABIISIOT B BHJIE
Tabmuir 2 u 3.

Tabnuma 2
. BonokHucTelil cocras
Macca snemeHTapHON TPOOBI
Marepuan Macca nyuka [MaccoBas 10
Mo, mr Bun BonokHa o
Mji,mr BoJsiokHa C, %
Tabmuua 3
Maccosas nosssMaccoBast 10
., | Macca npo0sl Macca
BonokHucterit 1-ro 2-to
Marepuain Marepuana Mo,| ocTaBIIUXCS
COCTaB - BOLIOKOH My, | KOMIOHEHTA | KOMIOHEHTa
1
’ C1, % C1, %

KouTtpoJbHble BOnpochI:

1. KakoBbl oTIHUHUTEIBHBIC IPU3HAKU TOPEHUS THIPOALIETATIICIITIOIO03HBIX BOJIOKOH?
2. KakoBblI XapakTepHbIe TPU3HAKU TOPEHUS OCIIKOBBIX BOJIOKOH?

3. Kakue BoJOKHA TrOpsAT KONTALLMM IJIaMeHeM?

4. UTo 03HAUAIOT MOHATUS «IJIEMEHTapHast Mpooa»?

5. YTo 03HAUaeT MOHATHUS «TouedHas mpobay?

6. B uem 3akimrouaeTcss METOJ KOJIMYECTBEHHOI0 XUMHYSCKOT0 aHaan3a’?

7. B yem 3akirodaercs METOJl paciyCKaHus IpoObI?

JlaGopaTopHnas paGora Ne 4

Tema: Onpenesnenue JMHEHHBIX Pa3MePOB, CTPYKTYPHBIX XapaAKTePUCTHK H
MOBEPXHOCTHOI MJIOTHOCTH TKAHU.

Ileny padomer. V3yueHne METONOB ONpPENEIECHUs JIMHEWHBIX Pa3MepOB, CTPYKTYPHBIX
XapaKTEpUCTHK, TOBEPXHOCTHOMN IUIOTHOCTU TKAHU M aHAJIN3a TKAL[KUX MEPETUIETEHUH.

3aoanus:

1. OcBoUTh  METONIBI  OMpENENICHUS  JIMHEWHBIX  pPa3MepoOB, CTPYKTYPHBIX
XapaKTEPUCTHK U IIOBEPXHOCTHON TUIOTHOCTH TKaHHU.

2. WM3yunte  knaccuukamuioo — TKAKUX — MEPEIUIeTeHWH,  MPHUHIHUIBL  HUX
MaTEeMaTHYECKOT0 0003HAYCHHUS U METOIbI aHAJIN3A ITePETUICTCHUSI.

3. Onpenenuth JTHHEWHBIE pa3MeEpbl, MOKA3aTeIN CTPYKTYPHBIX XapaKTePUCTUK U

MOBEPXHOCTHOM IJIOTHOCTH TKAaHH.
4. IIpoBecTn aHaIU3 NEPETUICTEHUM Pa3JIMYHbIX BUIOB TKAHMU.



OcHoBHBIE CBe/IeHUsI

Tkanp — Marepuan, oOpa3oBaHHBIA B pe3yJabTaTe B3aMMHOIO IEPEIUIETEHUS CHUCTEM
MPOJIOJIBHBIX (OCHOBBI) W TOMNEpeyHbIX (yTKa) HUTEH. [lepennemenue ONpeAeNseT MOPSIOK
B3aMMHOI'O DPACIOJIOKEHHS] U CBA3M HUTU OCHOBBI U yTKa. [lepexkpvimue 0003HAYAET MECTO
BCTPEUM HUTHU OCHOBBI U yTKA. Pa3nuyaroT: OCHOBHOE MEPEKPBITHE, KOTJa Ha JINLIEBOM CTOPOHE
TKaHU HUTb OCHOBBI PACIOJIOKEHa MOBEPX HUTH YTKA, U YTOYHOE MEPEKPBITHE, KOT/1a HUTh YTKa
HAXOJUTCSl HaJl HUTHbIO OCHOBBL. Pannopm nepennemenusi — 3TO HAaUMEHbBIIEE YHUCIO HUTEH
ocHOBHI (Ro) u Hureit ytka (Ry), 00pa3zyroniux 3akOHYEHHbIN PUCYHOK MEperuieTeHus. Y 4acTok,
Ha KOTOPOM HHUTbH MEPEXOIUT C JHUIEBOM CTOPOHBI HA U3HAHOYHYIO WJIK C U3HAHOYHOW CTOPOHBI
Ha JIMLEBYIO, HAa3bIBAlOT nojiem ceasu. CHBUT (Z), MOKa3blBa€T HA KaKoe YMCIO HUTEH
CMEIIAIOTCA B TMEPEIUIETEHUH [0 BEPTHKAIU TNEPEKPBITUS OJHOM HHUTH OTHOCHUTEIIBHO
MEPEKPBITHI APYTOM.

PucyHnok meperuieTeHus MpencTaBisioT B Bue rpaduka (puc 4.1). Ha pucynke xaxasiid
TOPU30HTANIBHBIM  PSiI  COOTBETCTBYET YTOYHOMH
HUTH, KaXIbli BEPTUKAIbHBIA  CTOJOMK  —
OCHOBHOIl HUTH; HUTH OCHOBBI U YTKa YCIIOBHO

}.-

_:::Iﬁ IMPUHHUMAIOTCS OJMHAKOBOM TOJINIUHEI,
— .-.-.l.-.l IPOMEXYTKM ~ MEXKAY  HHMHM  OTCYTCTBYIOT.
Ry OcHoBHbIE MEPEKPBITHSL Ha rpaduke
3aIUTPUXOBBIBAIOT, YTOYHBIE OCTaBJIAIOT
Ro X HE3alITPUXOBAHHBIMHU.
a 6 TomuuHa HUTEH TKAHM XapaKTEPU3YETCs
Pucynok 4.1 — Cxema (a) u rpaux (6) /TMHEHHOH IUIOTHOCTBIO T, TEKC, MPENCTaBIAIOMICH
TKAIKOTO MepereTeH s co00l OTHOLIEHME MACCHl M, MI, HUTH K €€ JUIMHE

L, ™M, wu paccuuteiBaeTcsi 1o (dopmyiam
MIPUBEJECHHBIM HIXKE.

[11OTHOCTE pacnOJIOKEHUS] HUTEW B TKAHU OLIEHUBAIOT YUCIIOM HUTEW OCHOBHI [/, U yTKa
Il, na 100 mm. DTOT moOKa3aTelnb CTPYKTYpPbl SIBISETCS CTAHIAPTHBIM, U €ro 3HAYE€HHE IS
KOKJIOTO BHUAA TKAHKM HOPMHUpYETCS TexHu4YecKuMH ycnoBusMu (TY) wim TeXHHYECKUM
ormucanueM (TO). OmHako OH HE YYUTHIBAET TOJIIUHY HHUTEW M, CIIEOBATEIHHO, HE MOXKET
XapaKTepU30BaTh CTEMEHb 3arloJHEHUsS TKaHW HUTSIMH. J[Is 9TOro WCHOJB3YIOT Pl
XapaKTEPUCTHUK 3alI0JIHEHUS U HAIIOJIHEHMUS.

Jlunetinoe 3anonneHue TOKA3bIBAET, KaKyI0 YacTh JIMHEHHOTO y4acTKa TKaHU 3aHUMAIOT
MONEPEUYHUKN MapajuleNIbHO JIeXKAllUX HUTEH OCHOBbI WM yTKa. llokasatenu mmHEHHOTO
3aroJIHEeHUs 110 OCHOBE E, U YTKY E), %, pacCuuThIBaIOT 10 opMyJiam:

Eo=dol1,;
E,=d,11,

rne do u d,— pacueTHbIe AUAMETPBI HUTEH COOTBETCTBEHHO OCHOBBI M YTKA, MM.

Jluneunoe 3anonnenue mo ocHoBe H, wu ytky H,, %, TOKa3bIBaeT, KaKyl YacTh
JUHEHHOTO YydYacTKa TKaHW 3aHUMAIOT TONEPEYHUKH HHUTEH O0EHX CHCTEM C Y4eTOM HX
MeperUIeTeH s, HO 0e3 y4yeTa CIUTIOIIMBAHUSA W HAKJIOHHOTO PACIONOKEHHUs. DTOT TMOKa3aTelb
OTIpeNIeNAI0T 1o (hopMysam:

H, = (dono + dyCy)HO/no;
H, = (dyn, + cong)IT,/n,,

rze No U Ny — YUCII0 HUTEH panmnopTa COOTBETCTBEHHO OCHOBBI U YTKa,

Co ¥ Cy — YHCJIO TOJIEH CBSA3M HUTEW COOTBETCTBEHHO OCHOBBI U yTKa.

Ilosepxnocmuoe s3anonnenue Es, %, TOKa3bIBaeT, KaKyl 4YacTh IUIOMIATA TKAHH
3aKpBIBACT IIOMIAh IPOCKIIUI HUTEH OCHOBHI M YTKA M OMPEIEISIIOT 110 (hOpMYyIIaMm:

s=Eo+E,—0,01E,E,.

Obvemnoe 3anonnenue Ey, %, TOKa3bIBaeT, KaKyl0 9acTh 0ObeMa TKaHU COCTABISET
CyMMapHbI 00bEM HUTEH OCHOBHI M YTKA U ONIPEACIISIOT 0 (popmysiam:

Eyv = 1000m/04,



r2ie Om ¥ 0y — CPEAHSS IVIOTHOCTh TKAHU M HUTEH COOTBETCTBEHHO.

3anonnenue no macce Em, %, OKa3bIBaCT, KaKyl0 4aCTh Macca HUTEH TKaHU COCTaBIISET
OT MaKCHMAJIbHOM MacChl TKaHH TPH YCJIOBHUHU IOJIHOTO 3aIOJHEHUS ee 00bheMa BEleCTBOM
BOJIOKHA, U OIIPEJEIISAIOT 10 (GOpMyIaM:

Em - 1005}7[/}’,

IJie Y — IJIOTHOCTh BEILIECTBA BOJIOKHA.

llosepxnocmuas nopucmocms Rs, %, TOKa3bIBaeT, KaKyl0 4acTb OT IUIOIIAAU TKaHU
3aHUMaeT IUIOIAAb CKBO3HBIX I1OP U OIPEIEIAIOT 10 (opMyIaM:

Rs = 100 — Es.

Obwas nopucmocms Rogy, %, TOKa3bIBaeT, Kakyl 4acTb 00beMa TKAHU COCTaBIISET
CyMMapHbIii 00beM BCEX BUOB ITOP BHYTPU BOJIOKOH, HUTEH M MEX/Ty HUTSIMH U OIIPEIEIISIOT 10
dbopmynam:

Ro6y = 100 —Em.

Koagpduyuenmor  ceazannocmu mno ocuoBe K, m yrky K, XapakTepu3ylT CBA3b
AJIEMEHTOB TKAaHU MEXIY COOOH M ONpENeNsItoTCS OTHOLIEHHEM JIMHEHHOrOo HAaloJIHEHUS K
JUHEHHOMY 3aIl0JIHEHUIO:

Ko = Ho/Ey;
JIunelHple pa3Mepbl TKAHU XapaKTEPU3YIOTCs JUIMHHOM, IIUPUHON U TOIIIHHOM.
Jhuna Tkanu L, M, — paccTOSHUE MEXIy HAyaJlOM M KOHIIOM KYCKa, HW3MEPEHHOE

NapajuIeJIbHO HUTSAM OCHOBBI.

Hlupuna TkaHu B, cM, — pacCTOSHUE MEXAY ABYMs KpasMH KyCKa BMECTE C KPOMKAMH
i 06e3 HUX, U3MEPEHHOE B HAIIPABICHUH, TICPIICHIUKYISIPHOM HUTSIM OCHOBBI.

Tomyuna Tkanun D, MM, — paccTossHUE MEXIY JHMIIEBON M U3HAHOYHOM MOBEPXHOCTIMU
TKaHU, U3MEPEHHOE IIPU ONPEECIEHHOM JaBICHHH.

Ilepexoc puCyHKa NMECTPOTKAHON WJIM NE€YATHOM KJIETKH TKaHW BO3HMKAET B PE3yJIbTaTe
HapyIICHUs TapaMETPOB TEXHOJOTUYECKUX ONepaluil OTAEIKHU.

Benuuuna nepexoca N, %, onpenensiercss Kak OTHOLIEHHE MaKCUMAJIbHOIO OTKJIOHEHUS N
JIMHUM PUCYHKA (KJIETKH) OT JINHUU, NEPIIEHIUKYIIPHON KPOMKE IOJIOTHA, K IIMpUHE B Tkanu u
OTIpeNeNAoT Mo (hopMysam:

N =100 n/B.

Jlunevinaa ntromnocms Tkanu My, r/M, — Macca 1 M TKaHU 1O JUTMHE NPH €€ (PaKTUUECKOit
HIMPUHE MOXKET OBITh OMpeEJesieHa MyTeM IMepecuyera Maccel M, I, TOUeYHON MpoObl JIMHOM L,
MM, 110 popmyie:

M= m-10%/L.

Iosepxnocmuaa — nnommocms — mxany — (Macca  1M%)  sBusfercs  CTaHAAPTHOM
XapaKTepUCTUKOM, TMOKa3aTeNu KOTOPOM MO KaXIOMY BHUAY TKAaHU PErIaMEHTHUPYIOTCS
TEXHUUYECKON JOKYMEHTAIUE; OTKIOHEHUE OT HOPMBI JIOIYCKAETCS B CTPOrO YCTAaHOBJIEHHBIX
npenenax. I1oBepXHOCTHYIO MIOTHOCTh TKaHK Ms, T/M?, OTIpeNeNsoT yTeM HepepacueTa MacChl
TOYEYHOU TPOOBI ATMHHON JUIMHOM L, MM, 1 IUpUHON B, MM, Ha MJIOMIAb 1m? o bopmyre:

Ms = m-108/LB.

[IoBEpXHOCTHYIO IJIOTHOCTh MOYKHO PAacCcuUTaTh 10 CTPYKTYPHBIM MOKA3aTENIM TKaHU
o ¢opmye:

Msp = 0,0] (HOTO + HyTy) n,

rae 4 — KO3(pOUIUEHT, YYUTHIBAIOIIMNA HW3MEHEHHWE MacChl TKaHU B IIpollecce ee
BBIPAOOTKH U OTJEIIKH.

[To nanueM pod. H.A. Apxanrenbckoro, Ko3h(GUIUEHT 1 3aBUCUT OT BUJA TKaHU:

TkaHb K03 PumeHt N
XITOTTIATOOYMAKHAS .« v v veeenreenneeenaeenneannnnn 1,04
HlepcTsHAS TPEOCHHA . ..o .vueeeeeeeeeneeneaennen, 1,25
TOHKOCYKOHHA . .. e uutteeeninneeeieeeanneeennneenns 1,3

[ PYOOCYKOHHAM. .. .veetieenieiiiiineeeeieaieaien, 1,25



JIBHSTHAT . e 0,9

OTKIIOHEHNE 3HAYCHUH MMOBEPXHOCTHOW TUIOTHOCTH, MOJIYYCHHBIX dKCIEPHUMEHTAIBHBIM
U pacYeTHBIM METOAAMH, 10 GopMyIe:

AMS = 100(Ms — Msp)/Msp

HE JJOJKHO MpeBbIaTh 2%.

BcenencrtBue THTpOCKOMUYHOCTH TEKCTHIBHBIX BOJOKOH W HHUTEH IMOBEPXHOCTHAS
TUIOTHOCTh TKAaHU MOJKET CYIIECTBEHHO U3MEHSATHCS B 3aBHCHUMOCTH OT €€ BIaKHOCTH. [loaTOMy
IJIOTHOCTh TKAHH ONPEACIISIOT TP HOPMUPOBAHHON BIIAYKHOCTH.

OT4er M0MKEeH CoJiepKaTh rpaduueckoe n300paKeHHE MEePEIUICTEHUH Pa3IMYHbIX BHIOB
TKaHu (10 3aJaHUI0 TIPENojaaBaTelisd), PE3yJbTaThl HMX aHadu3a. OJKCIEPUMEHTAIbHBIC U
pacueTHbIC TOKa3aTelld JIMHEHHBIX Pa3MepoOB, CTPYKTYPHBIX XapaKTEPUCTHK U TOBEPXHOCTHOU
IJIOTHOCTH 3aHOCAT B TaOJIMIIbI, COCTaBJICHHBIC 11O (hopMam.

HI/IHGI/IHEIG pagMepH Macea Benuunaa Tommma
Howmep TOYEYHON TPOOBI, MM 5 repexoca a
U3MEPEHUS TOTCHHON TOYEUHOMU TOTCHHOn
P Jnuna L Mupuna B npoOsl M, T o po6sl D, MM
npo6st N, %
Jlunelinas Pacuernbiit
. Macca nyudka
UYucno nureit Ha 10 cm . IJIOTHOCTh JMaMeTp HUTH,
Howmep HUTEU, M N
HUTEH, TEKC MM
U3MEPEHUS
OCHOBBI yTKa OCHOBBI | YTKa | OCHOBBI | yTKa | OCHOBBI | YTKa
Hg Hy Hg Hy Hg Hy do dy
Jluneit Jlunent O6Bem
IToBepxHOCTHOE 3anonne | IloBepxnoct | OOmas Koaddu
HOE HOE HOE
3aroJiHe HHE TI0 Hast IOpHC LHCHT
3all0JIHE | HAIOJIHE 3aroJiHe
e % | wme. % HHE e macce HIOPUCTOCTh TOCTh | CBSI3AHHOCTH
bl bl
Es, % Em, % Rs, % Roéu, %0
E,| E, | H |H ) E.,% " ° oou K, | K
IToBepxHOCTHAs IIIOTHOCTh .
OTKJI0HEHNE TOBEPXHOCTHOM
OKCIEpUMEHTAILHOE PacuetHoe 3HaueHNE 0
5 5 motHocTd AMs, %
sgauenne Ms, r/m Msp, T/M

KoHnTposabHbIe BONpockI

1. Kakue xapakTepHUCTUKN UCIIOJIB3YIOT JJIs1 OLIEHKH TOJILMHBI HUTEN OCHOBBI M yTKa?

2. B yem pasnnune XapaKTEPUCTHK 3aII0JHEHUS U HAITOJIHEHUS TKaHEH?

3. I'te rpanunia MeXay KjlacCaMH MEJIKOY30p4aThIX U KPYIHOY30pYaThIX NEPENICTCHUN?
4. Ilo kakoMy NpU3HAKY TKALKHE MEPETUIETEHNs OTHOCAT K KIIACCy CIIOXKHBIX ?

Jladoparopnasi padora Ne 5
Tema: OnpenesieHue OTHONMUKIOBBIX XaAPAKTEPUCTUK PACTSKEHUS] MaTepuasa

Ilenv pabomwr. VI3yuenue MeTOAOB W TPUOOPOB ISl OMPEISICHUS OJIHOIMKIOBBIX
XapaKTePUCTHK PACTSIKCHHUS MaTepHaia.

3aoanusn:

1. V3y4nTh OCHOBHBIC XapaKTEPUCTHKH, HCIOJIb3YeMBbIC JJII OIMUCAHUS IPOIIECCOB
pacTsDKeHUsT MaTepuaa Mpu YCUIHSIX MEHBIIIE Pa3phIBHBIX.

2. [IpoBecTH OHOITUKIIOBBIC UCTIBITAHUS TIPOO MaTepHralia IPH PacTsHKEHUN B Pa3IMYHbIX
HaIMpaBJICHUAX OTHOCUTENBHO npozaoibHoro (0, 15, 30, 45, 60, 75 u 90°).




3. OnpenenuTh COCTaBHBIE YaCTH AedopMallMi MaTepuaa Mpyu pacTsLKEHUH, TOTH UX OT
HOJHOW AedopManuy MpHu MOCTOSHHOM Harpy3ke W MajeHue yCWIns B MpoOax marepuaia Mpu
MOCTOSIHHOM Jiepopmaru.

MeToasbl onpeeaeHus: OAHOUUKIOBBIX XapaKTePUCTHK.
3aKOHOMEPHOCTH M3MEHEHUs J1e(hOpMallMOHHO-HANPSX)KEHHOTO COCTOSIHUSI TEKCTHUIIbHBIX
MaTepHaJoB TPU YCHIUSX MEHBIIE Pa3pbhIBHBIX H3YYalOT IMPH MPOBEIECHUH OTHOLMKIOBBIX
UCIBITAHUN MaTepuasnoB, Korjaa aehOpMUPOBAHHME OCYLIECTBIACTCA IO ILUKIY Hazpy3Ka —
pazepyska — omovix. IlepeunciauM METOABI JJIS pealu3allid JAaHHBIX MCIBITAHUH, KOTOpHIE
HCIIOJIB3YIOT Yallle BCEro:

METOA, MPH KOTOPOM B 00EMX IMOJOBHHAX LHMKJIA B KauyeCTBE BXOJIHOTO BO30YKICHHS
(MOCTOSIHHOTO ~ TIapameTpa) CIYXUT naedopmaiius, BBIXOTHOW (yHKIMEH (U3MepseMoit
BEJIMYMHON ) SBIISICTCS yCUIIHE;

METOJl, IPU KOTOPOM B 00EWX IMOJOBHMHAX IIMKJIAa B KayecTBE MOCTOSHHOTO MapameTpa
CIIY’)KUT YCHIIUE, @ B KQUeCTBE U3MEPSIEMOI BETUUYHUHBI — 1e(OPMAIIHS;

METOJl, MpPH KOTOPOM Ha y4yacTKe | B KayecTBE MOCTOSHHOTO MapaMeTpa CIYKUT
neopmanusi, B KauecTBe HM3MEpseMOW BENUYMHBI — ycuiue, a Ha ydactke |l B kauectBe
MOCTOSIHHOTO TapaMeTpa — YCWJIHME, a B KauecTBE H3MepsieMOd BEIUYUHBI — JedopmManus
matepuana. Hmke mnpuBeneHbl ¢GopMydbsl IS pacueTa Hamboyiee YacTo YHOTPEeOIseMBbIX
JNEKPETHBIX XapaKTePUCTHK pelakcanuu aeopmannu:

noanas depopmayus, %, onpeaensercs mo Gopmyie:

e = 100(L1 — Lo)/Lo;

bvicmpoobpamumas (yenioeno-ynpyeas) oegpopmayus, %, onpenensiercs mno Gopmyie:

e1 = 100(L1 — L2)/Lo;

MeoneHHooopamumas  (yciosno-anacmuyeckas) oepopmayus, %, ONpenenseTcs Io
bopmye:

g2 = 100(L2 — L3)/Lo;

ocmamoyHas (yciosHo-naacmudeckas) oegpopmayus, %, onpenensercs no Gopmyie:

€3 = 100(L3 — Lo)/Lo;
0051 6bicmpoobpamumou deghopmayuu onpeaensercs no popmyse:
Ae1 = e1/g;

00151 MeOnienHoobpamumotl depopmayuu OTIpesieNnsercs o GopmyIe:
A&z = e2/g;

001151 ocmamouHou oegpopmayuu onpeaessercs no popmysie:
Ae3 = e3/e,

rne L1 — nmna pabodero ydactka mpoObl U MOCIeIHEM 3aMepe 01 Harpy3Koi;

Lo — mepBoHauanbHast JyIMHa pabovero ydyacTka (3aXuMHasi AJMHa) MpoOkI;

L2 — uimHa pabouero ydactka cpa3sy (depes 1-2 ¢) mocie CHATHS Harpy3KHu;

Ls — mmHa pabovero ydacTka MpH IMOCIIEAHEM 3aMepe TI0CIIe CHATHS Harpy3KH (B MTEPHO/
OT/IbIXA).

Jlnst ompenesieHus] pelaKCallMOHHBIX XapaKTePUCTUK TEKCTHIILHBIX MAaTepUalioB TIpU
pacTsHKEHUU MPUMEHSIOT ClielallbHbIe PUOOPHI (peslakcoMeTpsl). borbInoe pacnpocTpaHeHue
UMEIOT PETAKCOMETPHI THUTIA «CTOIKA», 9TO OOBSICHSIETCS HX TIPOCTOTOH U JIOCTYITHOCTBIO.

Penakcomerp Tuna «ctoiika» (puc. 5.1) nmpenHazHaueH A UCOIBITAHUNA MPH TOCTOSHHON
Harpy3ke. [IpoOy 3akperuisioT B BepXHEM 3axHMe 2, KOTOPBIA PACIIOIONKEH Ha MepeKiIaJnHe.
[TpoObI HarpyxaroT, MOJBEIINBAs TPY3 K 3aKPEIMJICHHOMY Ha HHXKHEM KOHIIE TPOOBI 3aKuMy 4.
Hedopmarust ipo0d perucTpupyeTcs Mo MOJI0KESHUIO HOHIYCA 3aKUMa 4 OTHOCHUTEIIFHO IIKAIIBI C
NOTPEeIHOCTHIO He Ooiee 0,1 MM, a mociie CHATHS Harpy3KHu — HaJTO)KEHUEM JTIMHEHKH.

Ha pemakcomerpe Tuma «CTOWKa» [JIs MCHBITAHUM TIPU TMOCTOSSHHOM 33JaHHOM
YIUIMHEHUW HarpykeHue MpoObl, 3aKpeIUICHHOW B pPAacIONIO)KEHHOM Ha IpeKJIaJuHe
HEMOJIBYKHOM 3a)KHMe 2, OCYIIECTBIISIETCS 10 JOCTHXKEHUS 3a/laHHON Aedopmaliuu BpalleHueM
IITYpBAJIBHOTO KOJIECA, CBA3aHHOTO C 3aKUMOM 4 depe3 BHUHTOBYIO Mapy U TpaBepcy.



Hedopmarust KoHTpoaupyercs o mkaie. [lo ucredennu 1 9 mpoOy 0cBOOOKIAIOT U3 3aKuMa 4
U 3aMepSIOT €€ JUIMHY 10 JuHehKe. Kaxaplii M3 BEpXHUX 3KUMOB NMPHOOpa 3aKperuieH Ha
NPYKUHHOU Oalike ¢ HaKJIEEHHBIMU MTPOBOJIOYHBIMU TEH30pe3ucTopamu. JlJis 3amucu mpoiecca
pelaKcalMi yCWIHS HCIOJB3YIOT PETHCTPUPYIOIIUE AJIEKTPOHHBIC TMPHOOPHI, KOTOPHIC
HOJKJIIOUYEHBI K TEH30PE3UCTOPaM.

(A7 4 [ V/

Puc. 5.1. Cxema penakcoMeTpa THUIAa «CTOWKa» JUIsi HUCHBITAHUN MaTepHalioB MpH
MOCTOSTHHOM Harpy3ke: 1, 3 — 3akumsl, 2 — ipoda, 4 — mkana, 5 — mrypBajibHOE KoJieco, 6 — rpy3

Pe3ynbTarhl HCTIBITAaHHH 3aHOCAT B TAOIUIIBI, COCTaBJICHHBIE 110 (hopmam 5.1-5.3.

®opma 5.1
Martepuan Hanpasnenue Beipe3anus mpoObl
[TponomKUTENBHOCTD OtHocuTtenbHas nedopmanus, %
NEUCTBUS YCUITUSI Ha n1poOsl L, Mm
MH}}II ’ A p ’ dakTHueckas Pacuernas

Ipumeuanue. Hzmepenue OnuHbl NPobbI peKoMeHOyemcs npogooums neped Hazpydicenuem (1 =
0) u oanee uepes 0,08, 1; 5; 15; 30, 60 mun nocie npunoxcenusi yCuusi.
®opma 5.2

[TpomoIKUTENLHOCTD OtHocuTenbHas aepopmanms, %
Jnuna npo6s L, MM
OT/JbIXa, MMH dakTHuyeckas ‘ Pacuernas

Ipumeuanue. Hzmepenue Onunvl npodvl pekomeHOyemcsi nposooums nepeod pasepy3Koll (8
nocieOHutlt momenm oeticmsusi ycunus) u oanee uepes 0,08, 1, 5; 15; 30; 60; 120 mun nocne

CHAMUSL Y CUTUAL.

dopwma 5.3

ITonnas CocraBHas 4acThb Jlonst cocTaBHOM Penakcarus (mageHue)
nedopmarus nedhopmaruu, % 4acTH Je(opMaluu YCYUITHSI
& % &1 ‘ &2 ‘ &g | Aa ‘ A& ‘A83 AP ‘ AP ‘ APs ‘ AP
KoHTpoJibHBbIE BONIPOCHI

1. Kakue cymectByloT MeETOABI, pPEATU3YIOIIUE OJHOLMKIIOBBIE HMCHBITAHUS
TEKCTHJIBHBIX MaTEPHAJIOB TP PACTHKEHUN?

2. Kakue xapakTepuCTUKU UCTIONB3YIOT JJIsl OMMCAHUS PEIaKCallMOHHBIX MTPOLIECCOB
MIPU PACTSKEHUU TEKCTUIILHBIX MaTEepUaioB?

3. Kaxkue npubopbl MPUMEHSIFOT JUISL ONIPEACTICHHS XapaKTePUCTUK PellaKCallMOHHBIX
MPOIECCOB TEKCTUIIBHBIX MAaTEPHAIOB?

4, KakoBbl  mapamerpsl  UCHOBITAHUM  NpPU  ONPEACIICHUH  OJHOLMKIOBBIX

XapaKTEPUCTHUK PACTSKEHHS TEKCTUIILHBIX MaTepUanoB?




JlaGopaTopuas padora Ne 6
Tema: OnpenesieHne ;KeCTKOCTH NPHU U3rude U APANUPyeMOCTH MATEPUAJIOB

Ilenv padomer. VI3ydeHue METONOB M TPHOOPOB JUIS ONpPENCNCHUs ITOKa3aTesen
YKECTKOCTHU TP U3TUOE U JPAMUPYEMOCTH MAaTEPHAIIOB.

3aoanusa:

1. M3yunTh XapakTEpPUCTUKH YKECTKOCTH TpPU H3rube M IparnupyeMOCTH MaTepUaioB,
METO/IbI ¥ TPUOOPHI JIJIs1 UCTIBITAHMUS.

2. IIpoBecTu ucnbiTaHust MpoO MATEPUAIOB U OINPEACIUTh MOKA3aTeNId KECTKOCTH MPHU
u3rube MEeTOJOM KOHCOJH; YCHJIHS HEOOXOAMMbIE ISl M3ruba METOJIOM KOJjblla U METOAO0M
IPOJI0JIBHOTO U3rH0a.

3. [IpoBecTu UCHBITAHUS MATEPHAIIOB U OIIPEIEIUTh MOKAa3aTeIH UX APAUPYEMOCTH.

OcHOBHBIE CBeJeHHS

Kecmkocmuv npu uzeude — cnocoOHOCTh MaTepUalla CONPOTUBIIATHCS U3MEHEHUIO (POPMBbI
Y JICHCTBUY BHEIIHEH ¥ M3THOAIONICH CHJIBI.

Hpanupyemocms — ciocOOHOCTh TEKCTUJIBHBIX MAaT€pPHUajOB B IMOJBEIIEHHOM COCTOSHUU
00pa30BbIBATH MATKHE MOJBHKHBIEC CKIIAIKH.

JpanupyeMocTh 3aBUCUT OT THOKOCTH MaTepuasa M ero Macchl. UeM jkecTde CTpyKTypa
Marepuaia, 4eM OOJIbIINE yCHIIHS TPEOYIOTCS Ul €ro U3ruda, TeM Xyxe JpanupyeMocTtb. [lpu
YBEJIMYEHUU [OBEPXHOCTHOW IUIOTHOCTM MaTepualla €ro JIpalupyeMoCTb YIydIIaeTcs.
Oco0eHHO XOpONIO JPANmUpPYIOTCS TOHKHE THOKHE W TSDKENble MaTepualibl, OHU OOpa3yloT
MEJIKHE CKIIaJIKH.

[TpuGopsl, NCTIOIB3yeMBbIE TS OTIPEICIICHUS KECTKOCTH MaTepPHajoB MPH U3rHOE, MOTYT
OBITH IBYX THUIIOB:

1) mpubopsl, Ha KOTOpPHIX MaTepual H3rudaercs MoJ JeHCTBHEM paclpenerIeHHON
Harpy3ku (COOCTBEHHOH CHIIBI TSDKECTH MpoObl) — KOHCONBHBIM Meron Ha mpubope IIT-2.
CornacnHo 'OCT 10550-93 mMeTo10M KOHCOJIM MCHBITHIBAIOT JIETKO M3TrMOaroIIMecs MaTepuansbl,
uMerole adcomoTHeIN Tporud 6onee 10 mm (/> 10 MM), U METOAOM NEPEMEHHOM UIMHBI —
MaTepuaibl, UMEIIIHe a0COMOTHBIA mporud Oonee 60 mm (/> 60 mm). [Ipoba (puc. 6.1, a)
pacrioylaraeTcsi Ha ornope M NpMKUMaeTcs K Heil rpy30M, CO3/Ia0IIMM KOHTAKT HCIBIThIBAEMON
npoObl C TJIOCKOCThIO OMOpHOM Iuiomanku. Ilpu ucnbeiTaHun OOKOBBIE CTOPOHBI OIOPHOM
IUIOINAAKH ommyckaroTes (puc. 6.1, 6), a BMecTe ¢ HUMHU nporubaercs npoda. B 3aBucumocTu ot
JKECTKOCTU MPOOBI MPOrud MoKeT ObITh Oosiblne Wiau MeHblle. C MOMOIIbIO BUHTA yKa3aTellb
nporuba MOJHUMAIOT O KacaHWs ¢ KOHIIAMU MPOOBI M MO IIKaje ONpPEAESOT aOCOIIOTHYIO
BEJIMYMHY Nporuoda.

2) npubopbl, Ha KOTOPHIX Marepuan M3rudaercs Moja AECUCTBHEM COCPEIOTOUECHHOMN
Harpy3Ky — METOJ KOJIbla JJIsi MaTepuasIoB, UMEIOLIMX a0COMIOTHBIN mporud menee 10 mm (/<
10 Mm).
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Puc. 6.1.— Cxema mpubopa IIT-2 mis onpeneneHus: KECTKOCTH Marepuajia METOI0M
KOHCOJIHM: a) — MPH NOJHATON omnope: 0) — MpHU OMyILEHHOM omope; | — ykazaTenb nporuda; 2 —
mkana; 3 — omnopa; 4 — mpo6a; 5 — rpy3



MeToanka BbINOJHEHUsSI PAa00ThI

[Tpu ucnpITaHUM KOHCOJIBHBIM OECKOHTAaKTHBIM METOAOM BBIPE3aI0T 10 5 3JE€MEHTapHBIX
npo0 B TPOJIOJBPHOM M TIONEPEYHOM HampabieHUusx pasmepom 160x30 mm kaxnas. [lpu
UCTIBITAHUU METO/IOM IEPEMEHHON JJTMHBI BBIPE3AIOT 110 5 3JIEMEHTAPHBIX TPOO B MPOAOIBHOM U
MOINEepEeyHOM HampaBiieHusAX pazmepoM 260x30 mm kaxnas. [Ipu ucnbITaHUKM KOHCOJBbHBIM
GECKOHTAKTHBIM METOJIOM YCJIOBHOE 3HaueHue sxectkoctu El, MkH cM?, i 1po6 mpoaosisHOro
U TIOTIEPEYHOT0 HAMPaBJICHUSI BBIYUCISAIOT IO Gopmyie:

El=42046m/A

rae m — macca 5 npo6 (MOJ0COK), BEIPE3aHHBIX B COOTBETCTBYIOLIEM HAIPaBJICHUH, T; A
— (yrkuums otHOCcHTeNnbHOTO MIporuda fo, onpenensemas no tadiuue (COCT 10550-93).

OTHOCcHTENbHBIN MPOTU0 MPOOBI PACCUUTHIBAIOT MO (hopMyIie:

fo=fo/l=1/7

rae f — okoHuaTenbHbINA TPOrub MPoOsl; | — MTMHA CBEMIUBAIOMICHCS YAaCTH MPOOBI, CM,
paBHas 7 CM.

Jlis  XapakTepUCTUKHU JKECTKOCTH MaTepuana OINpeAeNsioT Takke KodpQuimeHt
KECTKOCTH KaK OTHOILIEHHUE MPOJIOJIIbHOM JKECTKOCTH MaTepHalla K ero MOolepeyHO KECTKOCTH,
KOTOPBI PACCUUTHIBAIOT 1O hopMyIie:

Kp= Elnpod /Elnonep

JpanupyeMocTh TEKCTUILHBIX MaTepUAIOB OMPECNIAIOT PA3TUYHBIMU MeTOAaMu. MeToa
[HHUWmenka 3akimouaercs B cieayromem. [Ipoba pazmepom 200x400 MM BIOJIb JJIMHHON
CTOPOHBI CKJIAJBIBAECTCS B TPU CKIJIAJKH, 3aTEM IPOKAJIbIBAeTCs UIJION ¢ ogHol CTOpOHBI U
noJBeIIMBaeTcs: Ha Bpems, paBHoe 30 MuHyT. [lpanupyemMocTb XapakTepu3yercs
OTHOCUTEIIbHBIM NOKa3aresneM /[, %, KOTOpBIi pacCUMTHIBAIOT 1O hopMyIie:

= 100—-A4/2,

rie A — pacCTOsSsHHE MEXKAYy YIJaMd HIDKHETO Kpas MpoObl, HaxonsIleics B
MOJIBELICHHOM COCTOSTHUH, MM.

UYeMm Gonble 3HaueHHe //, TeM Jydlle JpanupyeMocTb Matepuana. HemoctaTkoMm 3TOro
MeToJa SIBISETCS TO, YTO OH HE JaeT XapaKTEepPUCTUKHU JpanupyeMoCTb Marepuaia
OJIHOBPEMEHHO B JIBYX HANpPAaBIICHUSIX.

[IpencraBienure o ApanuMpyeMOCTH Marepuajia B JABYX HaIpaBJICHUSAX JaeT JMCKOBBIN
meroa. [Ipu ompeneneHun ApanvpyeMOCTH 3THM MeToJoM mpoba (puc. 6.2, a), BbIpe3aHHas B
BUJIEC Kpyra, pacroyiaraercs Ha JucKe 3 W IpXKUMaeTcst TuckoM 2. J[uck 3 mogHUMAroT, Kpas
npoObl MPU ITOM CBENIMBAIOTCS, MPUHUMAs Ty WM uHyr0 (opmy. OcBemias JUCK 2 CBEpPXY
MYYKOM MapasuIeNIbHBIX JIy4el, MOTy4YaloT Ha OyMare MpoeKIHIO POOHI.

Ocnona |

\R72222277

a o o '

Puc. 6.2 — a) cxema npubopa Juist onpeAeaeHus JpanupyeMOCTH JUCKOBBIM MeToZoM: 1 —
npoba, 2,3 — nucku; 0) — mpoekuusi nmpoObl TKaHW XOPOIIO JApanupyrouieics; B) — IUIOXO
Npanupyomeics; r) — ¢ pa3iIuyHOM JpamupyeMOCTbIO B MPOJOJIBHOM U TONEPEUYHOM
HaIpaBJICHUH.

Xoporo apanupyromecss marepuansl (puc. 6.2, 6) UMEIOT B MPOCKIUU CHIBHO
M3pE3aHHBIM KOHTYp € INIyOOKUMHU BIaJuHaMU. B 3TOM ciydae miomaas nojsydyaeMoi mpoeKun
3HAYUTEIHHO MEHBIIIE IUIOLIad UCXOAHOH mpoObl. [lnoxo npanupyronuecs: MaTepraibl HUMEIOT
MJIOMIAh TPOCKIIMU, MPUOIMKAIOIIYIOCS K TUIomaau npoosl (puc. 6.2, B). Ilpoba, mpoekius



KOTOpO# n300paxkeHa Ha puc. 6.2, r, 06Ja1aeT XOpOIIeH IpaupyeMOCThIO M0 YTKY H IUIOXOH 10
OCHOBE.

JlpanupyeMocTh MaTepuana, OImpeaesiseMas TUCKOBBIM METOAOM, XapaKTepU3yeTcs
JIBYMsI BEJIMYMHAMU: COOTHOILIEHHEM Pa3MepOB 4 M B OCEBBIX JIMHHIA, IPOBEICHHBIX Yepe3 IICHTP
npoekuu 1poObl (y TKaHu B HampaBieHWM HUTEH OCHOBBI M YTKa, y TPUKOTaXKa BIOJb
NETEIBHBIX PSJIOB U CTOJIOMKOB), M KOXPPHUIIMEHTOM JpanupyeMocTH Ky, paccuuThiBaeMbIM 110
dbopmyie:

Ky =100x (5-Sp)/ S,

re S — IIomans MPOEKIMH UCXOMHOH HeApanupoBaHHOM MpoOkl, MM%; S, — TIIOMmAb

TIPOEKIIMH MCXOIHOM APamMpOBAHHOMN TIPOOKI, MMZ,

KoHTpoJibHBIE BOIPOCHI
1. Kakue OCHOBHBIE MapaMeTphl CTPYKTYPbl TEKCTHUJIBHBIX MAaTE€pUAJIOB BIUSAIOT Ha
MOKAa3aTeNH KECTKOCTU U APATUPYEeMOCTH?
2. B 4eM CcoCTOSIT OCHOBHBIC MPUHIMITHATILHBIC PA3INYHs MPUOOPOB, MPUMEHSIEMBIX IS
orpezeneHus )KECTKOCTU MaTepHalioB?
3. KakoBbl TmOKa3aTeNM >KECTKOCTH JMJIS TEKCTUIBHBIX MAaTepUajoB pa3IudHOTO
Ha3HaYCHMs?

JlabopaTopnasi paGora Ne 7
Tema: OnpenesieHne TAHTEHIIHATBHOTO CONMPOTUBJIEHUS MAaTEPHAJIOB

I[eny pabomwi. OcBoeHHE METOAOB ompeneneHus Kod(h(dUIMeHTa TaHTeHIUATBHOTO
CONPOTHUBIICHUS TEKCTUIIBHBIX MaTEPHAJIOB.

3aoanus:

1. W3yunTh ycTpoHiCTBO M NpUHOMIIBI paboThl OpPUOOPOB I ONpeAeTeHUs
K03 pHIIMEeHTa TAaHTEHIIHATHFHOTO COMPOTHBIICHHS TEKCTHIIBHBIX MaTEPHUAIIOB.

2. VI3yuuTh METOIUKU ompeneneHuss KodQPUIUeHTa TaHTeHIIUAIbHOTO CONPOTUBICHUS
TEKCTHJIHBIX MaTEPUAJIOB.

3. Onpenenuth K03((HUIMEHT TAHTCHIIUAIBHOTO CONPOTUBIIEHUS] MaTEPUAIOB OJHUM M3
METO/IOB.

OcHoOBHBIC CBeICHUS

MHorue nokasaTeslnd CBOMCTB TEKCTHJIBHBIX MaTEpHUajOB, TaKHE, KaK COINPOTUBIICHHE
WUCTUPAHUIO, YCTOMYMBOCTh HUTEHW K Pa3BUTAHHUIO B IIBAX, OCBIIAEMOCTh HHUTEM M3 CPE30B
TKaHHM, NPOYHOCTb U PACTKUMOCTb, PACIyCKA€MOCTh TPUKOTAaXKa, W Jp. B 3HAUYUTEIbHOU
CTENEHH ONPENENAIOTCS CHUJIaMHM BHEUIHEr0 TPEHHs MpPH KOHTAKTHOM B3aUMOJIEHCTBUU
MaTepHaoB, HUTEH M BOJIOKOH, (POPMUPYIOMIKX ATU MaTepuayibl. OT TPEHUS 3aBUCAT YCIOBUS
BBIMIOJTHEHHUS] U TapaMeTpbl MHOTMX TEXHOJOTHYECKHX OINepaluid M3TOTOBJIEHUS HIBEHHBIX
u3Jenuil (HaCTWIaHMs MaTepHajoB M MX pa3pe3aHus, CTaYMBAHMS Ha LIBEHHBIX MallMHAX), a
Tak)ke BbIOOp KOHCTPYKIUI IIBOB, METOJIOB 0OPaOOTKHU OTKPBITHIX CPE30B MATEPHATIOB U T. .

B 3aBucumocTu oT TpeHMs onpeaenseTcs Ha3HaueHnue marepuana. Hanpumep, B kauecTse
MOJKJIAJKA HCHOJB3YIOT MaTepuaibl € MajlblM TaHT€HLHAJIbHBIM COMPOTHUBIIEHUEM. Takum
00pa3oM, TpeHHe TEKCTUJIbHBIX MAaTEpUaAlOB UIPAeT BaXKHYIO POJIb B TEXHOJOTHH IIBEHHOTO
MIPOM3BOJICTBA U OKAa3bIBAeT CYILIECTBEHHOE BIIMSHHE Ha JKCIUTyaTallHOHHBIE XapaKTEPUCTHKHU
ATUX MaTEpUAJIOB.

OCHOBHBIMU ~ XapaKTEPUCTUKAMHU TAHTE€HUUAIbHOTO COMNPOTHUBIEHUS M TPEHUSA
SIBJISIFOTCSI COOTBETCTBYIOIINE KOA(PPHUIIUEHTHI TAHTCHIIMATBHOTO COIIPOTUBIICHHS U TpeHus T |

fmAc. = To I'N
rac To — CHJIa TAHI'CUHUAJIbHOI'O COIIPOTUBJICHUS UJIN TPCHUS N — cua HOpMaJibHas.



MeToanka BbINOJIHEHUS] pa0oThI

PacueTsl cuITbl TAHTCHIIMATIBHOTO COTPOTHBIICHUS JUIS PEANBHBIX YCIOBUI MPEICTABISIOT
Oonpme  ciaoxHOCTH. IloaTOMy B mOpakTHKe MNPHUHATO 3Ha4YeHHe Koddduuumenra
TaHTCHIUAIBHOTO COMPOTUBIICHUS OIPEACIATh SKCIepUMeHTanbHO. CyIiecTBYyeT HECKOJIBKO
METO/IOB OIpeneieHuss 3Toro koadgduuuenta. Haubonee mpocTbiM M IIUPOKO NMPUMEHSEMBIM
JUISl TEKCTUIIBHBIX MAaTepHaJiOB SBISIETCS MemoO HAKIOHHOU NIOCKOCMU, TIPU KOTOPOM TPEHHE
IIOBEPXHOCTU MaTepHaja ONpeesoT CIEAYIOUIM 00pa3oM.

Ha naxmonHo# miockoctu (puc. 7.1) yKperuistoT ucnbIThIBaeMbIii MaTepuai. Komoaky
OOTATHBAIOT TAaKUM K€ MaTepuanoM. M3mMeHss yroia o, GUKCHPYIOT ero BeITHYnHY, IPpU KOTOPOU
KOJIOJIKA BECOM M HauyMHAET IepeMemarbcs. TaHreHc yrima o sBiseTcs Kodddumuentom
TaHTE€HI[MAJILHOTO COMPOTHUBIICHHS MaTepHaa.

Puc. 7.1. — Onpenenenne ko3pGUIMEHTa TAHTSHIIMATLHOTO COMPOTUBIICHUS MaTepuaja
METOZIOM HAaKJIOHHOM IUIOCKOCTH

OnpIT MOBTOPSAIOT MHOTOKpATHO (110 15 pa3), a pe3yabTaT MOJACUMTHIBAIOT KaK Cpe/Hee
apupMeTHuecKoe NATH MOCIeIHUX Uu3MepeHuil. JlaHHble NEepBBIX JECATH H3MEpEHUi
0TOpachIBaIOT, TaK KaK W3-3a IPUTUPAHUS TPYILIKUXCS IOBEPXHOCTEH 3HAUEHUE YIJIa 0. MEHSIETCS.

KonTposabHbIe BONPOCHI

1. B xakux ciydasx TEKCTUJIbHBIE MaTepuaibl UCHBITHIBAIOT TPEHUE U TAHT€HLHAIbHOE
CONpoTUBIIEHUE?

2. Kakue Buibl TpEeHUS BaM U3BECTHBI, U KaKH€ CIIOCOOBI X CHUKEHUS 3HaeTe?

3. KakoB npuHmun paGoTrel mnpubopa I ONpeNeNeHus TaHTCHIHAIbHOTO
COINPOTHUBIICHUS TEKCTUIIbHBIX MaTEpHUaJIOB

4. Ot yero 3aBUCHUT BeNWYHHA KOX(PUIIMEHTA TPEHUS U 3aBUCHUT JHM OHA OT IUIOMIAJIN
KOHTaKTa?

5. Kakyto Bbl Morim Obl emie NpeiokKUTh METOAMKY ONpeAeieHUs TaHTeHIMaIbHOIo
COTIPOTHUBIICHUS?

Jladoparopnasi padora Ne 8
Tema: OnpeneneHue BO3AyXONPOHUIIAEMOCTH MATEPUAJTIOB M H3/1eIHii

Ilenv padomer. VI3yuenue METOJ0B M TPUOOPOB OMpPEAETIEHUS BO3yXOMPOHUIIAEMOCTH
MAaTepUAJIOB U U3IECTTUI.

3aoanusn:

1. W3y4nTh OCHOBHBIE XapaKTEPUCTHKU BO3JYXONPOHHUIIAEMOCTH U (aKTOPHI,
BIIUSIONINE HA BO3TyXOMPOHHUIIAEMOCTh MaTEPHAIIOB U H3CIUH.

2. V3y4uTh METOJIBI M IPUOOPHI OITPEICIICHHS BO3TYXOIIPOHUIIAEMOCTH.

3. [IpoBecT WHCHBITAHUS BO3AYXOIMPOHUIIAEMOCTH MATEPHAIIOB U H3ACIUNA U

OTPENIETUTH ISl HUX KO3 (DHUIIMEHTHI BO3AYXOMPOHUIIAEMOCTH.
OcHoBHBIE CBeleHUSA
Bozoyxonponuyaemocms — cnocOOHOCTh MaTEPUAIOB M U3JICIUI MPOMYyCKaTh Yepe3 ceos

BO3AyX. Ee mpuHATO  XapakTepu3oBaTh  KOd((UIMEHTOM  BO3AYXONMPOHHUIIAEMOCTH,
MOKAa3bIBAIONUM, Kakoi 00BbEeM BO3Ayxa MPOXOAUT Yepe3 CAMHHILY IUIOMIAJAX MaTepuaja Wiu



U3JIeNUs B €JMHUILY BPEMEHHU MPH 33JaHHOM IOCTOSSHHOM pa3pexeHuu P B kamepe moz mpoOoid.
Pazpspkenne P = P1 — P (e P1 — maBnenue okpyskaromeit cpenbl; P2 — ocratouHoe paBieHue B
KaMmepe, co3aBaeMoe C MOMOIIBI0 Hacoca WM BeHTHIsATopa). OO0beM mpolenniero yepes npoody
BO3/lyXa U3MEPSETCS CYETUUKOM, a pa3psbkeHue P — MaHomeTpoMm.

BoziyxonpoHUIIaeMOCTh SIBJISETCS. OAHUM U3 OCHOBHBIX IOKa3aTeslell TUTMEHUYHOCTH U
TEIUIO3AILUTHBIX CBOWCTB MAaTEpUAOB M UIPAeT BAXXHYIO POJb IPH UX BbIOOpE [UIA OJEXKIBI.
Marepuainst U1t JeTHEN OJCHKBI JIOJKHBI XapaKTepu30BaThbCs BBICOKOM
BO31YXOIMPOHULIAEMOCTbIO M 00ECIeUHNBATh XOPOIIYI0 BEHTUIISLIUIO MOJI0JICKHOTO BO3YLIHOIO
clos; AN 3UMHEH  OAEXAbl, Kak MpaBWiIO, TMOAOMPAIOT MaTepuallbl C  HU3KOU
BO3YXONPOHULIAEMOCTbI0. B03ayXonpoHHuaeMocTh OBITOBBIX TKaHEW, TPUKOTAXHBIX U
HETKaHBIX IOJIOTEH, TKAaHEW TEXHUYECKHUX U JUIsl CIIELIO/EKbl, BOMIOKA, UCKYCCTBEHHOIO MeXa,
KOMIUIEKCHBIX ~ (AyOJIMpOBAHHBIX) MaTepUAIOB U  U3ICIUMM U3 HHUX  XapaKTepU3YIOT
K09 PHUITMEHTOM BO3IYXOMPOHUIIAEMOCTH, AM>/(M>*C), KOTOPBIH PACCUMTHIBAETCS IO (OpMyIIE

Bp = VI/(St),

rie V — 06beM BO3/yXa, MPOLIENIEro depe3 mpoby, aM°; S — miuomans mpobsl, depes
KOTOPYIO IIPOXOMIT BO3IYX, M2, t — IIPOJOIIKUTENLHOCTD TIPOXO0KIEHHS BO3IyXa Yepes Mpody, C.

JUig ucHbITaHUS BO3JYXONPOHUIIAEMOCTH YKa3aHHBIX MaTepUaloOB M H3JEIMM U3 HUX
npuMensoT npubopsr BIITM-2, ATL-2 (FF-12) wimum VIIB-2 (I'OCT 12088-77). Ilpwu
BO3HUKHOBEHUH pa3HOTIacuil UcnbITaHUs poBoAsiT Ha npubope BIITM-2. Tkanu TexHuueckue
U3 HaTypaJIbHOTO IIEJIKA, XMMHUYECKUX HHUTEH, KallPOHOBBIX HUTEH C CHJIOBBIMH 3JIEMEHTaMH,
KaJaHAPUPOBAHHbIE U €  IUIGHOYHBIM  TIOKPBITHEM,  XJIONYaTOOyMakKHblE  IEpKajy,
XJIOMYaTOOYMa)KHbIE€ Ui AaBUALIMOHHOW NPOMBIIIJICHHOCTH, LIEJIKOBBIE KapKacHble, TKaHU U
MOJIOTHA CIIEIHATIbHOTO Ha3HAYCHHSI UCIBITHIBAIOT Ha ipubopax BIITM-2 nim YIIB-2.

MeToanka BbINOJHEHUsS] Pa00ThI

WcnpiTannsa Ha npubopax MpoBOJAT NP pa3psKeHUH P 1moj ToueyHol NmpoOoi, paBHOM
49 Tla (5 MM BOA. CT.), M IPU YCUIIMM IPUXKUMa TOYEYHOH MpoObl, paBHoM 147 H (15 maH).
VYerpoiicTBO MprOOPOB MO3BOJISET MIPOBOAUTH U3MEPEHUS BO3AYXOIPOHUIIAEMOCTH B JIMAIIa30HE
ot 2,5 10 10750 mv®/(m%-¢).

Ilpubop BIITM-2 (puc.8.1) coctouT wu3 HHAUKaTOpa paspsokenns Ha 49 Ila,
muddepeHMaIbHOro MaHomerpa | kimacca To4HOCTH ¢ mpeaenoM uzMepenus ot 0 go 150 mm
pT.CT., pacxogoMepoB (TpyOku BeHTypu) Bo3ayxa ¢ mepekiroyaTesieM, Ipoccelsi, BEHTUISITOpA.
Toveunast mpoba MaTepuala pacroiaraeTcsi HaJl KaMepou pa3psKeHHUs.



Mpubop sapen BITTM.2

& [/

7 & 8w
/1

|

e
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PGSYJ'IBTEITBI HUCIIBITAaHHUI IpeaACTaBJIAOT B BUAC Ta6J'II/II_IbI.

Pacxon BO3yXa IIPpU UCIIBITAHUHW Ha an6ope

Koaddunuent
Bun | Homep BIITM- VIIB-2, nm® ALT 2§FF 2), BO3/1yXOIPOHUIIAEMOCTH
poOkI | IIPOGHI > e am°/q Br, mv¥/(cv-c)
i ch ‘ Vmin ‘ Vimax Qcp ‘ Qmin ‘ Qmax i

KOHTpOJIbHI)Ie BOIIPOCHI

1. Kakxoe 3HaueHHMe MMEIOT MOKa3aTelu BO3TyXONPOHHUIIAEMOCTH MaTepUaloB INpHU
OLIEHKE UX TUTMEHNYECKUX U TeTIO3ALUTHBIX (QYHKIUN?

2. Kax BnusiroT mapameTpsl CTpYKTYpbl MaTepuaia Ha €ro BO3AyXOIPOHHUIIaeMOCTh?

3. 3aBUCUT JIM BO3JyXONPOHHUIAEMOCTh MAaTEPHUAJIOB OT JABJICHMS, CKOpPOCTH

BO3/yXa U IpYrux (akTopoB OKpYyKarolien cpenpl?

JlaGopaTopnasi pa6ora Ne 9
Tema: Onpenenenue ycaaku MaTepuaioB

Ilens pabomwr. V3yuyenue npubOpoB U METOAMK ONPEAETCHUS YCAJKH TEKCTHIIbHBIX
MaTepuasoB MOCJie CTUPKH, 3aMauyuBaHuUsl, MOKPOTO IJIaKE€Hbs, BIAXKHO-TEINIOBOW 00pabOTKH.

3aoanua: 1. WV3yuuTb OCHOBHBIE IIPUYMHBI YCAAKH TEKCTUJIBHBIX MAaTEpHAJIOB,
XapaKTepUCTUKHU yCATKU, TPUOOPHI U METOUKHU €€ ONpe/IeICHHUS.

2. OnpenenuTh ycaaky MaTepuana Hocjie BO3ACUCTBUS (aKTOPOB, ONpPEIENCHHBIX IS
JAHHOTO MaTepuaja CTaHJapTaMu, COITIOCTaBUTh MOJIyY€HHbIE JaHHbIE C HOPMAaTHUBaMH.

OcHoOBHBIE CBelIeHU S

Ycaoka TexkcTUIBHBIX MaTepUaloB — U3MEHEHHE JIMHEHHBIX pa3MepoB TOCIe
BO3JACHCTBUS Biark W  TemwloTbl. (OHa  OKa3plBa€T CYIIECTBEHHOE  BIMSHUE Ha
(GOpPMOYCTOMYUBOCTh W Pa3MEpPOCTAOMIILHOCTh IIBEHHBIX HW3JENH B MPOIECCe HOCKU W
BBI3BIBACT DpsIi TPYAHOCTEH B TEXHOJOTMYECKOM Ipouecce uX npousBoacTtBa. [lpum
KOHCTPYMPOBAaHUU  IIBEHHBIX  W3JIEIMA  HEOOXOAMMO  MpeAyCMaTpUBaTh  IPUITYCKH,
YUUTHIBAIONIME yCaAKy MaTepHaja B TOTOBOM H3JENIHUU M IPU BIAKHO-TEIIOBOW 00padoTKE B
Ipolrecce MpoOU3BOJCTBA.




[MpuunHoil uMCKaxkeHWs: (OPMBI M YXYIAIICHWS BHEIIHETO BHUAA W3JCTHUS SBISCTCS
Pa3HOYCaJ0YHOCTh OCHOBHBIX, MPOKJIAJ0YHBIX M MOJIKIAAOYHBIX MaTepUanoB, OCOOEHHO MpHU
GbpoHTATBHOM yOIMPOBAaHUU OCHOBHBIX MaTepuaioB. [IpakThka W HCCICIOBAHUS IMOKA3allH,
YTO JIJIs1 U3TOTOBJICHUSI U3/ENIUi BHICOKOTO Ka4eCTBa, PU KOTOPOM MOTYT ObITh FapaHTHUPOBAHBI
uX (OPMOYCTOMYUBOCTH W Pa3MEPOCTAOMILHOCTH B YCIOBHUSX OJKCIUTyaTallMH, YCaaka
MaTepuasoB B MaKkeTe JOJHKHA COCTaBIATh He Oonee 1-1,5 % umm, no kpaifHeit Mepe, MaTepuarbl,
BXOJISIINE B MTAKET U3JICTIHS, TOJKHBI OBITH PABHOYCAIOUYHBIMH.

[IpeBrpileHre ycajku OTHOCHTENBHO Ipejesa, MPeAyCMOTPEHHOTO ToCyAapCTBEHHBIMU
CTaHJapTaMH, PACIICHUBACTCS KaK OTKJIOHEHHWE OT HOPM (U3MKO-MEXaHMUYECKUX TOKa3aTeleil
IIPU OIPEEIICHUN COpTa MaTepHara.

B coorBerctBun ¢ 'OCT 11207-65 no Hopmam M3MEHEHUs pa3MEpOB IOCIE MOKPOM
00pabOTKK TKAHH MTOAPa3AesAOT Ha 3 rpymisl (Tadu. 9.1).

Kpome Toro, HOpMbl M3MEHEHUs! JIMHEUHBIX Pa3MEPOB OTACIBHBIX TPYII MaTepUajoB
MIPElyCMOTPEHBI COOTBETCTBYIOLIUMU CTaHJAPTAMHU.

Tabmuma 9.1 — Kiaccudukanuss TKaHedl MO HOpPMaM HM3MEHEHHsI Pa3MEpOB IOCIE MOKpOi
00paboTKH

N3menenue pazmepos, %, He Ooee, 71 TKaHEeH E
=
’§ XJIOITYaTOOyMax IIEPCTSIHBIX U IEIKOBBIX U o 2
O
S HBIX, JTbHSHBIX U U3 | MMOJYIICPCTSIHBIX TOJTYIIETKOBBIX E >
S XAMHYECKUX o =
E BOJIOKOH 5L g
2 -
= 10 OCHOBE 1o 10 1o YTKy | 1o IO YTKY R
=
K OCHOBE OCHOBE < pe
yrey ==
I -1,5 +1,5 -15 -1,5 +1,5 +1,5 [IpakTruecku
0e3ycaqouHbIe
1 -3,5-5,0 [£2,0+£2,0(-3,5-5,0(-3,5-3,5| +3,5 +2.0 Masnoycaaounbie
i +5.0 +2,0 YcamouHble

HopMbl u3MeHeHus JMHEHHBIX pa3MEpoB IOCIE€ MOKpPOl 00pabOTKHM TPUKOTAKHBIX
MOJIOTEH Ui OeNbeBhIX U3Jenuil JoKHBI cooTBeTcTBOBaTh ['OCT 26289-84, mist BepXHHX —
I'OCT 26667-85.

MeToanka BbINOJHEHUsS] Pa00ThI

CylHoCTh METOJIOB OMPEIEICHUS YCAIKH M NPUTSHKKU 3aKI0YaeTcs B HU3MEPEHHH
JUHEHWHBIX pa3MEPOB B J0JEBOM U MOMEPEYHOM HAMPABICHUSX (BIOJIb OCHOBHI U YTKA Y TKAHEH )
Ha TpoOax KBAJIpPaTHON HIIM MPSIMOYTOJBHOH (GOPMBI 10 M TOCJIE MOKPBIX O0pabOTOK WU
XUMHUYECKON YHNCTKH.

VYcanka TEKCTUIBHBIX MaTEpPHAIOB MOXKET MPOUCXOJUTHh KAaK B YCIOBHSX IIBEHHOTO
MIPOU3BOICTBA (OIEpaIiy TJIaXXEHbs, TPecCoBaHus, (POPMOBaHHUS, TyOJIUPOBAHUS, OTIIAPUBAHUS
U T.OL.), TaK U MPU SKCIUTyaTalluy U3AEJIUA U3 3TUX MaTEepHaloB (CTUpPKA, XUMHUUYECKas YUCTKA,
IJTaKEHbE, IEUCTBUE aTMOCPEPHBIX OCAJKOB U T.J.). METObI NCTIBITAHUS TKAaHEH, TPUKOTAKHBIX
M HETKAHBIX TOJOTEH JIOJUKHBI KaK MOJKHO JIy4YIlle BOCIPOHM3BOJIUTH YCIOBUS, B KOTOPBIX
MPOUCXOANT UX ycanka. CTaHTapTHBIC METOABl UMUTHUPYIOT YCIOBHUS IKCIUTyaTaI|H.

Cornacho I'OCT 30157.0-95 u 30157.1-95 onpenenenue H3MEHEHHs] pPa3MEPOB
TEKCTWJIBHBIX MaTEPHAIOB IIOCJIE€ MOKPBIX 0O0paOOTOK JJOHKHO TPOBOAUTHCS TIPU CTHUPKE
(x7IomyaToOyMaxkHble, JIbHSHBIC, WICNKOBBIE TKAHW, TPUKOTAXHBIE TIOJOTHA, BSI3aJIbHO-
MPOIIIMBHBIC HETKAHBIC MOJIOTHA), 3aMauuBaHUM (IIEPCTSHBIC, IEIKOBBIE BOPCOBBIE, OOPTOBBIC
TKaHH, BS3aJIbHO-TIPOIIMBHBIE W WUIJIONPOOMBHBIC HETKAHBIE TMOJIOTHA) U XUMHUYECKOW YHCTKE
(menkoBBIE TKaHM). B psizie METOIOB Ha 3aKIIIOYUTEIILHOM dTalrle MPeyCMaTPUBAIOTCS TIaKCHBE
M TIPEeCCOBAaHWE MAaTEPHAIOB C YYE€TOM IapaMEeTPOB  BIAKHO-TEIIOBOW  00paboTKu




TEXHOJOTUYECKOT0 TpOoIecca MIBEHHOT0 MPOU3BOACTBA. Pa3Mephl, KOMMUYECTBO IPOO U PEKUMBI
00paboOTKM YCTaHABJIMBAIOTCS CTaHAApTaMH B 3aBHUCHUMOCTH OT BHJAa MaTepuaga U €ero
BOJIOKHHCTOTO COCTaBa.

HcnpiTanus pekoMeHIyeTCs HPOBOAUTH HA PA3IUYHBIX MPHOOpax B 3aBUCUMOCTU OT
BUJa 00paboTku. JIJiss CTHPKH HCHOJB3YIOT OBITOBBIE CTUPAIBHBIC MAIIUHBI C TOPU30HTAIBHO
PacIoJIOKEHHBIM OapabaHOM MJIM aKTHBATOPHOTO THMa, mpubopsl YT-1 (mis TpukoTaxa) u ¥YT-
2 (s menKOBBIX TKaHel); s 3amauuBanust — npuoop YTII-1; mis rinaxkenss — yTiOr WK
npu6bop [TOYT; nst mpeccoBaHus — yTIOT WIIK TIPECC.

Beruncnsior cpeiHeapuMeTHIeckoe 3HaUCHUE PACCTOSHUS MEXKITY METKaMH JI0 MOKPOH
o0paboTku Lo m mocnme Hee Li, oTAenbHO B HampaBieHUU OCHOBHI Vo, %, u ytka V), %,
BBIUUCIISIIOT TI0 (hopMyIie:

¥V =100(L1—Lo)
Lo

Pe3ynbTathl OKpYIJISIOT 0 MEPBOTO JAECITUYHOro 3Haka. I[locrme BIakKHO-TETUIOBOM
00pabOTKH TIPH HCIIOIB30BAHUH YTIOKHIIEHOTO 00OpPYIOBAaHUS BBIUMCICHHOS 3HAYCHHUE YCAJIKHU
HEO0OXOMMO YMHOXHUTH Ha MOMPaBOYHbIN K03 uireHT, paBubIii 1,1.

KoHTpoJibHBbIE BOPOCHI
1. KaxoBbl pa3mepsl 1po0 IpH ONPEIEICHUN YCa KU Pa3IMuHbIX MaTepuanoB?
2. KakoBbl peXHMbl HCHBITAHUM W NpUMEHseMoe OOOpYJOBaHUE [yl OINpe/eIeHus
yCaJIKi pa3Iu4HbIX TEKCTUIbHBIX MAaTEPUAIIOB?

JladopaTopnasi pa6ora Ne 10
Tema: Onpenenenue noxkasaresneil ONTHYECCKUX CBOICTB MaTePHAIOB

Ileny pabomei. V3ydeHue METONOB OINpENENCHUs Pa3sHOOTTEHOYHOCTH, OENU3HBI U
0Jiecka TEKCTUIIbHBIX MATEPHAJIOB.

3aoanun: 1. V3yuuTh yCTpOHCTBO M MPUHIMII JEHCTBUS 3JIEKTPOHHOTO KOMIapaTopa
nsera JKII-1 u poroanexkrpuueckoro dmeckomerpa Ob-2.

2. I3yuuTh MeTO/bl OTIpe/ieeHus MoKa3zaTesiell pa3HOOTTEHOUYHOCTH, OETTM3HBI U Oyiecka
TEKCTHJILHBIX MaTEPUAJIOB.

3. OrmpenenuTe MOKa3aTeNd pPa3sHOOTTEHOYHOCT, OeIM3Hbl M OJecka pa3IUYHBIX
MaTepHaJioB U TPOBECTH CPAaBHUTEIIHHBIN aHAIH3.

OcHoBHBbIE CBeleHUS

TexkcTuibHbBIM MaTepuan CocOOeH KaueCTBEHHO M KOJIWYECTBEHHO M3MEHSTh CBETOBOM
MOTOK, TMAaJaloNMi Ha €ro MNOBEPXHOCTh WJIM NPOXOIsAIIuid dYepe3 Hero. B pesynbrare
IPOSIBIIAIOTCS ONTHYECKUE CBOMCTBAa MaTepHala: LBET, Ojeck, Oenu3Ha, Mpo3pavyHoOCTh U T.1.,
KOTOpBIE UMEIOT OO0JIbIIIOE 3HAYCHHE MPEXkAE BCErO MPH OLIEHKE BHEIIHErO BHJA, 3CTETUYECKOTO
BOCIPUATHS MaTepHaja U U3rOTOBJIEHHOIO U3 HEro u3aenus. Kpome Toro, onTuueckue cBOMCTBA
MaTepHuala MOT'yT CIY>)KMTh ITOKa3aTeJIIMHA €r0 Ka4yeCTBa; 3TO MPEkK/E BCET0 pa3HOOTTEHOYHOCTb,
Oenu3Ha 1 OJeck.

Pa3HOOTTEHOYHOCTh, WM Majoe IBETOBOE pa3lInuue, XapakTepU3yeT pasiinuue B
IIBETOBOM TOHE, HACBHIIIEHHOCTH M CBETJIOTE XpoMarudeckoro Isera. IIpm mnpomsBoacTtse
TEKCTUJIBHBIX MaTepUaioB M IIBEMHBIX M3AENUN OIEHKa pa3HOOTTeHOYyHoe™  mnmeer
CYIIECTBEHHOE 3Ha4yeHHUE: Il BOCIPOU3BEACHUS I[BETa CTaHIAPTHOrO oOpasla B Ipolecce
KpalleHus, IpU MoJ00pe MOJOTEH B HACTUI U JIeTale Kposi B LIBEHHOM IMPOU3BOJCTBE, IS
OLIEHKH YCTOWYMBOCTH OKPACKU K PA3JIIMYHBIM BUIAM (PU3UKO-XUMHUYECKUX BO3JCHCTBUI.

Ha TexkcTunbHBIX M IIBEMHBIX NPEINPUATUAX NPU OLIEHKE KayecTBa MATEpPHAIOB 4aCTO
UCIIOJIb3YIOT BHU3YyaJbHBIM METOJ OLIEHKM PAa3HOOTTEHOYHOCTH IIYyTEM CpPAaBHEHUS KYCKOB WJIU



YYaCTKOB Kycka wmarepuana. OgHaKo MOMOOHBI METOH OIpeneicHHs] Pa3sHOOTTEHOYHOCTU
BecbMa CyOBeKTHBHBIM. KosnyecTBeHHass OIlEHKa pPa3HOOTTEHOYHOCTH OCHOBaHa Ha
OTIpEe/ICIICHUH Pa3INIMii KOOPIUHAT YPAaBHEHHI [[BETA COMOCTABIIIEMbIX 00pa3IloB MaTepuaa.

benusna oreHuBaeTcs comocTaBieHUEM KOA(DPHUIIMEHTOB OTPAKECHHSI CPaBHHUBAEMBIX
MOBEPXHOCTEN U SIBJIACTCS OJHOM M3 XapaKTEPUCTUK KauyeCTBAa HEOKPAIICHHBIX MAaTEPHAIIOB.

breck — cnenuduyeckoe BOCIPUATHE YEIOBEKOM CBETOBOTO TOTOKA, COCTOSIIETO W3
3epKabHO U AUPPY3HO OTPAKEHHBIX W3NTydeHUH. UeM OOJbIe COCTaBISIONIAS 3€PKATBHOTO
OTpaKEHHUS, TEeM CHJIbHee OJIeCK. biieck TeKCTHIIBHBIX MaTEPHAIIOB MOXKET OBITh KeIaTeIbHBIM
WIK HEXENaTeNbHBIM B 3aBUCUMOCTH OT Ha3HAUEHHUs MaTepHualia, MOJEIbHBIX OCOOECHHOCTEH
uznenus. [losBineHne MecTHOro OJiecka B pe3yJsibTaTe ONEpaluii BIAKHO-TETUIOBON 00paboTKH
(Jlackl) WM UCTUpaHus (JOCK) 3HAYMTENIbHO YXYyJIIAeT BHEITHUM BuJ wu3fenus. bieck
TEKCTHJIBHBIX MAaTEpPHAJIOB OLICHHBAIOT CPABHEHHEM OTPAXKAIOMIEH CIIOCOOHOCTH MOBEPXHOCTH
MaTepuaia v MOBEPXHOCTH 3TaJIOHA.

MeTtoauka BbINOJTHEHUs] Pa00ThI

OnTuyeckne CBOMCTBA TEKCTHIIBHBIX MAaT€PUAIOB OLIEHUBAIOT C MTOMOILBIO CIIEHHUATIBHBIX
KOJIOPUMETPUYECKUX PUOOPOB: OJIECKOMETPOB, KOMIIAPATOPOB LIBETA U T. II.

Jlis OUEHKH ompadsicamenvbHol CROCOOHOCMU NOB8EPXHOCU MAMepUdios HUCIONb3YyI0T
dorosnexTpuueckuit 6meckomerp @b-2 (puc. 10.1), mpuHIMI AEHCTBUS KOTOPOTO COCTOWUT B
ciaenyromeM. CBETOBOM MOTOK OT MCTOYHMKA CBETA 4epe3 JIMH3bl NapajljiebHO NaJaeT Ha
UCCIIEAYEMYIO MOBEPXHOCTh. OTpakKeHHBIM CBETOBOM IMOTOK CHUCTEMOU JIMH3 HAMpaBIIIETCS HA
(boTORIEMEHT, B KOTOPOM BO3HHMKAET AIEKTPUUYECKUI TOK, MPOMOPIHOHATBHBI HHTEHCUBHOCTH
CBETOBOI'0 NOTOKAa. M3MepuTenbHbIM HPUOOPOM CIIY’)KMT MHUKPOAMIIEPMETP, ILIKajJa KOTOPOIO
umeeT 100 geneHuil v MO3BOJISIET OMPEENIUTh 3HaUeHHE KO (ULIMEHTa OTPAKEHUS.

Onpeoenenue pazHOOMMEHOUHOCMU C NOMOWbIO INEKMPOHHO20 KOMNApamopa yeema
OKI-1 (puc. 5.21) mpoBoasat B coorBerctBuu ¢ ['OCT 18055-72. OH cocTtouT U3 OBYX
OCHOBHBIX OJIOKOB: CpaBHEHHS U (OTORJIEKTPUUECKOro Kosiopumerpa. CBETOBOM MOTOK OT
UCTOYHHKA CBeTa uepe3 OOBEKTHBBI M MPU3MbI IOJHOTO OTPAKEHUS HAIpPAaBISAETCA JABYMS
My4yKaMy Ha MOJAEIUPYIOIINN TUCK, KOTOPBIN BpallaeTcs ¢ MOMOILBIO 3JeKTpoBurarens. Jlanee
CBETOBOM MOTOK MPOXOJUT Yepe3 CeTKy, MpeJAHAa3HAYeHHYI0 JJIS PaBHOMEPHOrO OCIalJIeHus
MOTOKA, ¥ JINH30M HalpaBJseTCs] HA CPaBHUBAEMBbIE MTPOOHI.

B wunterpupyromeit cdepe ¢doromerpa YCTaHOBJECHbI JIOBYIIKA JJIsi YBETUYEHUS
3€pKAJIbHOM  COCTaBIISIIOIIEH  OTPa)kKEHHOTO TOTOKA W CBETOBOJl, COEIUHEHHBIH C
doroymHoxurenem ®IVY-27. Ha GpoTOyMHOXKHUTETH TONEPEMEHHO MOIAAAI0T CBETOBbIE MTOTOKH,
OTpaXEHHbIE OT CPABHUBAaEMbIX MaTEpHAIOB U MPEABAPUTEIBHO MPOILEIIINE Yepe3
KOPPEKTHPYIOLIE U KOpPPUTHpYIOUIHEe CBETOGUIBTPH. TOK (POTOYMHOXHUTENS HMEET
NPSIMOYTOJIbHBIE ~ HMITYJIbCHI,  KOTOpblE  NIPeoOpa3zyloTcs  BJEKTPOHHOM  cxemMoW B
ngorapupmuueckue. B Oiok-cxemy Kommaparopa BXOAAT YCHJINTENb, (OTOUYBCTBUTEIbHBIN
JIETEKTOp, TEHEPAaTOp OMOPHOI0 HANpsKEHUs, U3MEPUTENbHbIN pubdop. Ilpu paznuunu B 1Bete
npo0® mepeMeHHas COCTaBIISAIOLIasl MPONOPIMOHANIbHA Pa3HOCTH (POTOTOKOB OT CpaBHHBAEMBIX
poo.
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Puc. 10.1. Cxema ¢otosnexrpuueckoro d6meckomerpa @b-2: 1 — mukpoammepmerp; 2 —
dotorneMenT; J, 5 — nuH3bI; 4 — UccienyeMas IOBEPXHOCTh; 6 — ICTOUHUK CBETa
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Puc. 10.2. Ontndeckas cxema (a) W OJOK-cXxema (6 ) BJICKTPOHHOTO KOMIIaparopa
OKII-1: 1 - uctovyHuK cBeTa; 2 — 0OBEKTHUB; 3 — MOAYIUPYIOMIHNH AUCK; 4 — ceTka; 5 — nuH3a; 6 —
dorometp; 7 — mpoOsr; 8 — cBeroBoxa; 9 — moymka; 10 — amekrpomBurarens; 11 — mpusma
MOJIHOTO oTpaxeHus; 12 — ceetopunbTpsl; 13 — horoymHOKHTEND; 14 — 37€KTpOHHAs cxema; 75 —
yeumutenb; 16 — nerexrop; 17— reneparop;18 — m3mepuTenbHbIH prbop.

OTyeT MODKEH COAEpX aTh OMPEEICHHUE OCHOBHBIX TEPMHUHOB, CXEMBl NPHOOPOB H
METOJMKHU U3MEPEHHUS], pE3YyIbTaThl UCTIBITAHUN U PACUETOB MOKa3aTelield ONTUYECKUX CBOMCTB.

KoHnTposabHbIe BONpockI
1. [To xakoMy IPUHILIUITY IEHCTBYIOT KOMITapaTop LBeTa U OjeckoMeTp?
2. Kakue moka3zaTenu XxapakTepu3yrOT TOKIECTBEHHOCTh MaTEPUAIOB 10 Oenu3He?



JlabopaTopnas paGora Ne 11
Tema: OnpeneneHue yCTOMYMBOCTH OKPACKH TEKCTHJILHBIX MATEPUAJIOB K PU3MKO-
XHMHUYeCKUM BO31eiiCTBUIM

Ilenv pabomer. OCBOCHHE METOJIOB OINPEACICHUS MMOKa3aTeNIei yCTOMUYNBOCTH OKPACKU
MaTepUaIOB K PU3NKO-XUMHUYCCKUM BO3JICHCTBHSIM.

3aoanus:

1. M3y4nTh METOJbI HWCIBITAHHS M OICHKHA YCTOMYMBOCTH OKPACKH TEKCTHIBHBIX
MaTepUaIoB K PU3NKO-XUMHUUYECKUM BO3ICHCTBHSIM.

2. BpiOpaTh 10 COOTBETCTBYIOIIMM CTAaHJIAPTaM KOMILIEKC (DHU3UKO-XUMHUYCCKHX
BOS[[GI\/'ICTBI/II\/JI B 3aBHUCHUMOCTH OT BHJIA UCIIBIThIBACMOI'O MaTepI/IaJIa 1 €0 HAa3HAUYCHUSI.

3. TlpoBecTH WCHBITAaHWE M OLEHKY YCTOHYMBOCTH OKPAacKd K BBIOPAHHBIM BHJAM
BOB[[GfICTBI/Iﬁ, CpaBHI/ITI) C HOpMaTI/IBHI)IMI/I 3HAYCHUSIMU U yCTaHOBI/ITI) YCTOI\/JI‘-II/IBOCTL OKpaCKI/I.

OcHOBHBbIE CBe/leHHSI

B  ycnoBusix sKkcIulyaTallud  OJEKIbl TEKCTUJIbHBIE MaTepuajbl  HCHBITHIBAIOT
BO3JECHCTBUE CBETOBBIX JIy4Y€H, BJIard, TEMIEPATypbl, MEXAHUYECKUX YCUJIMHA U PA3JIUYHBIX
XMMUYECKUX PEareHTOB B pe3yjbTaTe ACHCTBUSA CBETONOIOJbl, CTUPKH, TJAXEHbs, IOTAa,
XUMHUYECKOW YUCTKU, TpeHHsS W T.1. [log BIMSIHHEM TEpEeYHCICHHBIX (AKTOPOB MPOUCXOJISAT
(bU3UKO-XMMHUYECKHE U3MEHEHUS B CTPYKTYPE KpacuTeseil U HapylIeHHe MPOYHOCTH UX CBSI3U C
BOJIOKHAMH W HHUTSIMH, YTO MPUBOAUT K HEOOpPATHMBIM HM3MEHECHHSIM I[BETa MaTepuaia u
3aKpallMBaHUIO COMPUKACAIOIINUXCS C HUM ITOBEPXHOCTEN.

HcnpiTanue ycTOMYMBOCTH OKPACKU TEKCTHJIBHBIX MAaT€PUAJIOB MPOBOIAT MO KOMILIEKCY
(bU3UKO-XMMHUYECKUX BO3JCUCTBUIA: CBETA, CBETOIMOTO/bI, TUCTUILTUPOBAHHON BOJBI, MBLIEHOTO
WM MBUIBHO-COJOBOTO PAaCTBOPOB, CYXOTO MU MOKPOTO TPEHHs, TJIAKE€HbS, MOTA, XUMUYECKOMN
YUCTKM M T.A. JIs Kaxaoro BUAa MaTepHUaToB COCTaB KOMILIEKCa (U3MKO-XUMHUYECKHX
BO3JECHCTBUN OINpEIETACTCS B 3aBUCUMOCTM OT HA3HAYEHUsS W YCIOBHM 3KCIUTyaTaluu
MaTepuaina. CylmHOCTh METO/Ia 3aKJIFOUAETCS B TOM, YTO 3JIEMEHTAPHYI0 MPO0Y HCTIBITHIBAEMOTO
MaTepuaia BMECTE CO CMEKHOW TKaHBIO MOJABEPTalOT BO3ACHCTBUIO COOTBETCTBYIOMIETO (PU3UKO-
MexaHuueckoro dakropa. Jlamee mpoBOIUTCS OlEHKAa H3MEHEHHS MEepBOHAYAIbHOW OKPacKu
Marepuaiia u 3akpammBanus cmexxHoi Tkanu (TOCT 9733.0-83, TOCT P UCO 105-A01-99).

Txkauun pias ucneiTanuii (FOCT P HUCO 105-F01-F10). CwmexHble TKaHH —
CIIEIMATIbHO BBIpaOOTaHHBIE HEOKpallleHHble TKaHU. OHU MOTYT OBITH OJHOPOAHBIMHU TI0
BOJIOKHUCTOMY COCTaBY (OJHOKOMITOHEHTHBIE) WJIH HEOJAHOPOJHBIMU (MHOTOKOMITOHEHTHEIE).

OIHOKOMIIOHEHTHBIE CMEXHBIE TKAaHHM B 3aBUCUMOCTH OT COCTaBa MOTYT OBITh
HIEPCTSHBIMU,  XJIOMYAaTOOYMa)XHBIMU, BUCKO3HBIMH, MOJUAMUIHBIMH, TOJUI(OUPHBIMH,
aKpWIOBBIMHM,  JWALECTAaTHBIMM, TpHAUETAaTHbIMH, W3  HaTypajibHOro  Imenka. OHu
BBIPAa0ATHIBAIOTCA TIOJOTHSHBIM TIEPEIJICTCHUEM CpPEAHEH TOBEPXHOCTHOW TUIOTHOCTH 0Oe3
OCTAaTKOB OTJICJIOYHBIX MPENapaToB, KPACUTEIS WM ONTHYECKOTO OTOSTMBATENS.

MHOrOKOMIIOHEHTHBIE CMEKHBIE TKAHU MU3TOTOBJISIOT U3 HUTEU, COCTOSAIIUX U3 BOJIOKOH
OJIHOTO BHJa, TaKUM 0Opa3oM, YTOOBI KaXJbli KOMIIOHEHT OOpa30BBIBAI B TKaHU IOJIOCKY
mmpuHoii He MeHee 1,5 cm. Ilpu »TOM TONMMMHA TKAaHM JOKHA OBITH OJMHAKOBOM.
CrangapTaMu NMpeayCMOTPEHO JBa TUIIA MHOTOKOMITOHEHTHOW CMEXHOW TKaHU:

DW, cocrosmuii U3 QUaeTaTHBIX + OTOEJICHHBIX XJIONKOBBIX + + TOJMAMHUAHBIX +
noJM3(UPHBIX + aKPUJIOBBIX + MIEPCTAHBIX MOJIOC;

TV, cocrosimmii U3 TpHaleTaTHBIX + OTOENEHHBIX XJIOMKOBBIX + + TOJMAMHIHBIX +
noMI(PUPHBIX + BUCKO3HBIX MOJIOC.

WNuaukaTop BBIIIBETAHUS MPEICTABISIET COOON TEKCTHIILHBIM MaTepHall, UMEIOIIUHN Ty e
OKpAacKy, 0 KOTOPOil «BBII[BETaeT» Ipoda B Mpolecce ee ucnbiTanusa. HAMKaTOphl BHIIIBETAaHUS
MPOU3BOAAT UEHTPAIU30BAHHO 110 KOHTPOJIEM OPraHOB CTaHAAPTU3ALUU.

Buabl npo6 u noaroroBka ux Kk ucnpitTanuiw (I'OCT 9733.6-83, TOCT P UCO 105-
A01-99). B 3aBucHMMOCTH OT BHJa MaTepHalia i METO/Ia UCIIBITAaHHSI UCTIOJIb3YIOT:



TECTUPYEMYIO WM Pabouylo mpoOy U3 UCIBITHIBAEMOT0 MaTepHaa;

COCTaBHYIO IPOOy U3 TECTUPYEMON IPOObI ¥ OTHON MIIU IBYX IPOO CMEXKHBIX TKaHEH;

KOHTPOJIbHYIO TMPOO0Y, YCTOMYMBOCTH OKPACKM WIIM CTENEHb 3aKpaIlMBaHUS KOTOPOM
3apaHee u3BecTHa. OHa UcCnoNb3yeTcs Ui KOHTPOJIs MPaBUIIBHOCTU MPOBEIECHUS UCHBITAHUSA U
oOpabaTbIBaeTCsl MapajljieIbHO TECTUPYEMOi mpobe.

OneMeHTapHble MPOOBI M3 HCHBITBIBAEMOIO MaTepuana M CMEXHBIX TKaHeH JUIs
OOJBIIMHCTBA BUJOB HCIBITAaHUNM BbIpe3atoT pasmepoMm 100x40 mm. Ilpu onpenenenun
YCTOMUMBOCTU OKpPAacKW HAOMBHBIX TKaHEHl ¢ OOJIBIIMM pamnmopToM IE€YaTHOTO PUCYHKa
BJIEMEHTapHbIe MPOOBI BBHIPE3AIOT W3 PA3HBIX YYACTKOB TOUYEYHOH MPOOBI, MMEIOMINX pPa3HbINA
L[BET U PA3JIMYHYIO HHTEHCUBHOCTb OKPACKH.

CocraBHy0 Mpo0y NP UCTIBITAHUU OAHOPOIHBIX 110 BOJOKHUCTOMY COCTaBY MaTepHAaIOB
HOJTrOTOBJISIOT, TOMENIAsk TECTUPYEMYIO NPOO0Y MEXIY ABYMs OJHOKOMIIOHEHTHBIMH NpOOaMH,
0JIHa U3 KOTOPBIX U3 TO K€ BOJIOKHA, YTO U UCHBIThIBaeMbIii MaTepuain. CocTtaB Ipyroi cMexHON
TKaHU MOJKET OBbITh 3a/laH 3apaHee WIM OIpeJesieH B pe3yibTaTe CHEelMaIbHOI0 HCHBITAHUS
(vamie Bcero xJiom4aroOymMakHasi WJIM BUCKO3Has TKaHb). CocTaBHYIO 1poOy HAOMBHON TKaHU
[OJIy4aloT, pa3Mellas Ha JIMLEBOM CTOpOHE MPOCTOM MpoObl JABE CMEXHbIE TKAaHU, NPU 3TOM
Ka)K/1asi U3 3TUX Mpo0 JODKHA 3aHUMATh MOJIOBUHY MPOOBI HAOMBHOM TKaHH. B 3aBuCcMMOCTH OT
BUJIA U CJIO)KHOCTH PUCYHKA MOXKET MOTPEeOOBaTHCSI HECKOJIBKO MPoo.

JUisa ompeneneHus CTOMKOCTHM OKPAacKd HEOJHOPOAHBIX M CMEIIAHHBIX MaTepualioB
UCMOJIb3YIOT MHOTOKOMIIOHEHTHYIO CMEXHYIO TKaHb, KOTOPYIO pacHojaraloT Ha JIHMIEBOH
CTOpoHE Matepuaina. JlJii MHOTOLBETHBIX WJIM HAOMBHBIX MaTE€pHaOB BCE LBETA PUCYHKA
UCTIBITHIBAIOT B KOHTAKTE CO BCEMU KOMIIOHEHTaMU CMEKHON TKaHH.

CocraBHyt0 Npo0y CIIMBAIOT 110 KOPOTKOW CTOPOHE WJIM IO YETHIPEM CTOPOHAM, €CIIU
po0a NoJBepraeTcsi MEXaHM4eCKOMY BO3CHCTBUIO.

Ouenka ycroiiunBoctu okpacku (I'OCT 9733.0-83 u TOCT P UCO 105-A01-99).
YCTOMYMBOCTh OKpPAacKH OLIEHUBAIOT BU3YaJbHBIM METOAOM IIyTE€M COIOCTaBICHUS CTEHNEHU
M3MEHEHHS MEPBOHAYAIBHOW OKPACKH MCIBITHIBAEMOTO MaTephalia M CTENEHH 3aKpallnBaHUs
Oenmoro Marepuaina, MOJBEPIIIMXCS COBMECTHOM 00paboTKe, CO MIKaJaMH CEepbIX M CHHHUX
sTasioHoB. llepen omeHKoN mMpoOBl AOMKHBI OBITH OXJAXKACHBI TOCHE CYIIKM W UMETh
KOH/IMIIMOHHYIO BJIQXKHOCTb. [IpM HEKOTOPBIX HCHBITAHUAX HApALy ¢ U3MEHEHHUSMHU OKPACKU
IPOMCXOAT M3MEHEHHWs BHEIIHEro BuAa pabouell mpoObl (M3MEHEHHs HaIpaBlIEHHs BOpCa,
CTPYKTYpbI, Ojecka M T.I.). B Takux ciydasx HEOOXOIUMO IO BO3MOYKHOCTH BOCCTaHOBUTh
MOBEPXHOCTh MPOOBI O NEPBOHAYAIBLHOIO cOCTOSHUA. [IpoObl MCXOJHOrO M HCHBITAHHOIO
MaTepHuaja Wi MCXOJHOM WJIM 3aKpallleHHOM CMEXHOW TKaHH pacloyiaraioT psiioM B OAHOM
IUIOCKOCTH W OPUEHTHPOBAHHO B OJHOM HAmpaBJIeHUH. J{JIs1 MCKITFOUEHUs BIMSHUS TIOJIOKKA
npoObl MOXKHO CKJIaJbIBaTh B JiBa M Oojee cioeB. PanoM pacmojaraioT COOTBETCTBYIOIIYIO
cepyto mkany. OcBellieHue CpaBHUBAEMbIX TTOBEPXHOCTEN MOKET OBITh €CTECTBEHHBIM CBETOM C
CEBEpHON CTOPOHBI WM SKBUBAJICHTHBIM MCTOYHHKOM CBETA C MHTEHCUBHOCTBHIO OCBEILIEHHS HE
meHee 600 nk. CBeT NOJDKEH MajaTh Ha MOBEPXHOCTh mpold mon yriom 45°. Habmionenue
IPOBOJUTCS MEPIIEHAUKYISIPHO TOBEPXHOCTHU MPOO.

JJ1s OLIeHKH YCTOMYMBOCTH OKPACKH MCIOIB3YIOT CTAHIaPTHBIE IIKAJIbI CEPBhIX ITAJIOHOB.
OnHa W3 mIKan cepbIX STAJOHHBIX OKPAaCOK TIpeAHa3HadyeHa Ui OINpEeNeeHUsl CTEeleHU
U3MEHEeHHS TIepPBOHAYATBLHON OKpacku. OHa COCTOUT W3 TISITH WU JIEBSATH Tap aXpOMAaTHYECKUX
(cepbIX) MOJNOC TKAHW WJIM KapTOHAa C pa3HOW CTENEHbI0 KOHTPACTHOCTH MEXKIY TEMHBIM
00pa3romM, TOCTOSIHHBIM JIJIsI BCeX Map, U oOpasiamu Oomee cetnioit okpacku (TOCT P MCO
105-A02-99). Bropas mikana OKpacok NpeAHa3Ha4deHa /sl ONpeAeeHUs CTENeHH 3aKpalllv-
BaHus Oenoro marepuajla ¥ COCTOMT W3 MATH WIKM JEBATH Map o00pa3loB ¢ pa3HOU
KOHTPACTHOCTBIO MEXAy OenbiM 00pa3loM, MOCTOSIHHBIM JJISi BCEX Map, M o0pa3liaMu ceporo
nBera paznuuHord wHTeHCMBHOCTH okpacku (TOCT P MCO 105-A03-99). Kaxmoit mape
ATAJIOHHBIX 00pa3IOB COOTBETCTBYET OIpelesieHHOe KoiudyectBo OamnoB (ot 1 mo 5), u3
KOTOPbIX 5 OalyioB O3HAYalOT BBICHIYIO CTENEHb YCTOMYMBOCTH OKPACKM JJs Mapbl C
KOHTPACTHOCTBIO, PABHOW HYIIIO.



OneHKy OpOBOIAT MO BHAMMOMY KOHTPAcTy MEXIy OKpackod Mmpod a0 U Tmocie
WCTIBITAHUMA W BU3YaJbHbIM CpPAaBHEHHUEM C COOTBETCTBYIOLIEH cepoil mikanoil. Ecim
NPUMEHSETCS pacIlupeHHas (AeBATU-CTyNEeHYaTas) MATHOAIbHAs IIKajla, TO TMPH OLEHKE
OIpENeNIAI0OT HOMEP I0JIOCHI, KOHTPACT KOTOPOH COOTBETCTBYET KOHTPACTY OLICHHBAaEMbIX IPOO.
B ciywyae mpuMeHeHHs MATUCTYNEHYATOH INKajdbl MOXHO JaBaTh MPOMEXKYTOUHYIO OLEHKY C
JIPOOHOCTBIO HE MEHEE MOJIOBUHBI Oaia.

IIpy oueHke yCTOMYMBOCTH OKPACKU K JEHCTBHIO CBETAa M CBETOIOIOJBI TECTUPYEMBIE
poObl CPaBHUBAIOT C MHAMKATOpaMM BbILBETAaHMs (CHHAA IlIKaja) B BHJE HaOOpa U3 BOCBMHU
OKpAIIEHHBIX KOHTPOJIBHBIX TOJIOC MEPCTSAHONW TKAHU CUHETO IBETa, KOTOPHIE SKCIIOHUPOBAIIHIChH
OJTHOBPEMEHHO C TECTUpPYeMbIMU MpoOaMu. I OLIEHKM MCIOJIB3YIOT JONOJHUTEIbHYIO
aXpOMaTHUECKYIO (Cepylo) MIKaly. Y CTOWYMBOCTh OKPAacKu omeHuBaercs oT 1 mo 8 Gammos (8
0aJuUI0B — BBICIIASA CTENIEHb YCTOMYMBOCTH OKPACKU K BBILIBETAHUIO).

V3MeHeHne OKpacKu MOKET MPOSBUTHCS B U3MEHEHUH SIPKOCTH, OTTEHKA, YUCTOTHI HITH B
KOMOMHAIMM W3MEHEHMH 3THX ONTHUYECKUX CBOICTB. B ciydae ecim m3aMeHsieTcs OTTEHOK WIIU
YHCTOTa, TO PSAAOM C OauioM cTaBAT OyKBEHHOE 00O3HaueHWe xapakrepa m3MeHeHus: C —
OKpacka craia cuHee, 3 — 3enenee, K — kpacuee, XX — xenree, T — tynee, U — unine.

O1eHKy yCTOMYMBOCTH OKPAaCKH 3alMCHIBAIOT B BHJE JpOOW: B YHCIHMTENE — OLEHKA
U3MEHEHHs I[epPBOHAYAIbHOM OKpacku, B 3HAMEHaTele — OLIeHKa 3aKpalluBaHus Oenoro
Marepuaia. Eciy npu MCTIBITAHUU UCTIONB3YIOT JBE MPoOKI 0eIoro MaTepuaa, TO MIPHHUMAETCS
BO BHUMaHME OLIEHKa TOW MNpoObl, y KOTOpOHl 3akpamiuBaHue cuibHee. Jlamee, ecin ecTh
HEO0OXO0IMMOCTh, CTABUTCSI OyKBEeHHOE 0003HaueHHe, Hanpumep 4/3 K.

MeTtoauka BbINOJTHEHUs] Pa00ThI

HcnbiTanue ycTtoWuMBOCTH OKpacku K cBeTy M cBeronorone (I'OCT 9733.1-'OCT
9733.3, T'OCT28698-90, T'OCT P HCO 105-B01-105-B04-99). CymHoCcTh METOM0B
3aKJII0YAETC B OLIEHKE YCTOMYMBOCTH OKPACKM TEKCTWJIBHBIX MaTEpHajoB, IOABEPTHYTHIX
BO3/ICIICTBUIO CBETa WJIM CBETONOrOJbl B HATYPHBIX WM HMCKYCCTBEHHBIX YCIIOBHUSIX, IO
BOCBMHUOAJUIBHOM IIKae KOHTPOJIBHBIX MPOO, SKCIIOHHMPOBAHHBIX OJHOBPEMEHHO C pabounMu
npobamu. YCTOMUMBOCTh OKpPAcCKH OILIEHMBAETCS HOMEpPOM KOHTPOJBHOW MpoOBl (3TajoHA),
U3MEHEHHE OKpacku KOTOpoil Haubosjee OJIM3KO COOTBETCTBYET W3MEHEHHMIO OKpAcKU
TEeCTUpyeMOl NMpoObl TEKCTUIBHOIO Marepuana. Eciau mHconupyemas oKkpacka TECTHPYEMOIO
MaTepuaia He COBIAJAaeT HU C OJHUM U3 MH-COJIMPYEMBIX dTAJIOHOB, & HAXOJUTCS B IIPOMEXKYTKE
MEXJy JIBYMsI COCEJHMMHU 3TajJOHaMH, TO CTaBUTCS MPOMEXKYTOYHAas OlleHKa, Hampumep 3-4
6amta. Ilpu ompeneneHWH yCTOMYMBOCTH OKpacku OajllaMH OIIEHHMBAETCS KOHTPACT MEXITY
NepBOHAYAJILHOM UM M3MEHEHHOM OKpacKoil (M3MEHEHHEe WHTEHCHUBHOCTH, OTTEHKAa U SIPKOCTH
nBeTa). Ecnmu KoHTpacT BbI3BaH B OCHOBHOM M3MEHEHHMEM OTTEHKAa WJIM SIPKOCTH, TO Hapsay C
OayutamMu cTaBUTCS OyKBEHHOE 0003HadeHHe, uyTo okpacka crana: C — cunee, 3 — 3enenee, K —
kpacHee, K — xenree, T — tynee, I — spue. Ilpu mpoBeneHMM HCHBITAHUN HCHOJB3YIOT
JOTIONTHUTEIbHYIO IIKaJTy CEpPhIX ATAJOHOB JUISI ONpPENETeHHUs] U3MEHEHMsI MepBOHAdaIbHOU
OKpPAacKu KOHTPOJIBHBIX MPoO.

[Ipy wcnblTaHMKM  YCTOMYMBOCTH  OKpPAacKM K  JEHCTBHIO JTHEBHOIO CBETa W3
UCTIBITBIBAEMOI0 MaTepHualia BhIpe3atoT JBe padoune npoOsl pazmMepoM He Menee 10 x 100 mm.
PaGoune mpoObl M KOMIUIEKT CHHUX 3TAJOHOB IOCJIEIOBATENbHO M MapajlIeNIbHO APYr APYrYy
3aKpeIUIAIOT HA IUIAHOIETE B HATAHYTOM COCTOSHUU. [lnaHIIET MOKpBIBAlOT CTEKJIOM U
YCTaHABIMBAIOT JUISl IKCHO3UIUMH, OPHUEHTHPYS Ha IOr MOJ YIJIOM K TOPHU30HTY, PaBHBIM
OpUOJIM3UTENIBHO HIMPOTE MECTHOCTH, TJIe MPOBOAMTCA AKCro3uius. VcnblTaHue K ASHCTBUIO
CBETa MPOBOJIAT KPYIJIOCYTOUHO.

Tectupyemble U KOHTPOJIbHBIE MPOOBI PAcIoOIararoT Ha IUIAHIIETE TaK, KaK MMOKa3aHO Ha
puc. 11.1, u 3akpeIBalOT ABYMsI CBETOHENpOHHIaeMbIMH TuiacTuHamu: Ab u A'B', xaxnas u3
KOTOPBIX 3akpbIBaeT 1/5 obmieil mumHBl npol. B Xome uchbITaHUS NMEPUOANYECKH CHUMAIOT
miactuHy AB W ocMmarpuBaroT KOHTpOJbHBIE TPoObl. Korga m3mMeHeHne OKpacku 3TajioHa 3
Oyzer cooTBeTcTBOBaTh 4-5 OajulaM Mo cepoil MIKalle, OCMaTPUBAIOT TECTUPYEMble MPOOBI U



OIICHUBAIOT CTEMEHb MX BBIIBETAaHUs, CPAaBHMUBAs W3MEHEHUE HUX IIBETa C M3MEHEHUEM IIBETa
sTajoHoB 7, 2 u 3 (mpenBapuTelibHAs OILIEHKA yCTOWYMBOCTH OKpacku). Jlamee mimactuny Ab
MIOMEIIAIOT HA TO YK€ MECTO U IMPOJOJIKAIOT AKCIO3UIUIO IO TOrO MOMEHTA, KOTJa U3MEHEHUE
okpacku 3taoHa C Oyzaer paBHO 4-5 Oamiam 1o cepoid mkaige. B 3TOT MOMEHT 3aKphIBaIOT
tacTuHO Ab erie X/5 coceqHIO YacTh AJIMHBI P00 ¥ MPOJI0IDKAIOT SKCIIO3UIIUIO IO TEX IOp,
MOKa OKpacka dTajoHa 6 He Oynmer paBHa 4-5 Oaimiam Mo cepol IIKasie; Torna rmactTuHod Ab
3aKpBIBAIOT €1le Y5 COCEAHIOI 4acTh Npo0. BhIIEpKKY MpOA0IDKAOT 10 M3MEHEHUSI OKPACKU
3TajoHa 7, COOTBETCTBYIONIETO 4 OayiaM 1o Cepoi IIKaje.
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Puc. 11.1. Cxema pacnoynoxeHus] TECTUPYEMbIX U KOHTPOJBHBIX MPOO MpPHU HCTIBITAHUH
YCTOMYMBOCTU OKPACKH K IHEBHOMY CBETY

Ilepen onenkoil mpoObl BBIAEPKUBAIOT B TEMHOTE NpPU KOMHATHOW TeMIEparype He
MeHee 24 4. YCTOMUMBOCTh OKPacKH TECTUPYEMBIX MPOO ONMpEAesstoT CPaBHEHUEM KaxJI0ro U3
TPEX HHCOJIMPOBAHHBIX B TEYEHHWE PA3HOIO BPEMEHU YYACTKOB C HEHMHCOJIMPOBAHHBIMU
ydacTkaMd. OLIEHKY CTEIIEHHU BBILBETAHMSI IPOBOJAT 110 CUHEH 1IKaje, KaK ONKUcaHo Bblie. Ecin
IIPU 3TOM IIOJIYHArOT Pa3Hble OLEHKH YCTOMYHMBOCTH OKPACKH, TO 32 OKOHYATEIbHBIN pe3ysbTaT
NPUHUMAIOT CpeiHee apu(PMETHIECKOe OLIEHOK ¢ TOYHOCTBIO JI0 MOJIOBUHBI Oaita. Eciu okpac-
Ka TECTUPYEMO MpoObl MEHEE MPOYHasi, YeM OKpacKa dTaJioHa 7, TO YCTOMUYHUBOCTh 3TOU MPOOBI
ouieHuBaercs 1 6amuiom no cuHer mkane. Eciu ycToMYMBOCTh OKpacKu olieHuBaeTcs 4 6auiaMu
u Oosee, TO PsiIOM B CKOOKaxX yKa3bIBarOT Oasul MpeBapUTeNbHOM olleHKH, HapuMmep 6 (3).

KoHTpoJibHbIE BONIPOCHI
1. JIns yero mpeqHa3HaueHa MIKaJIa CEPBIX STAIOHHBIX OKPAcoK?
2. KakoBa pa3mMepHOCTh XapaKTEPUCTUKN YCTOWIHBOCTH OKPACKH?
3. B 3aBucuMoOCTH OT KakuX (DakTOpOB BBIOMPAIOT KOMILJIEKC BO3JEHCTBHIA MPH OICHKE
YCTOMUYHUBOCTH OKpPACKH?
4. Kakue rpynmsl yCTOWYMBOCTH OKPACKH YCTAHOBJICHBI JUISI IETKOBBIX TKaHEH?

JlaGopaTopHas padora Ne 12
Tema: OnpenesieHne CTONKOCTH MATEPUHAJIOB K A1eHCTBUIO CBETONMOT0/IbI

Heans pabGorbl. M3ydenue npuOOpOB W METOAUK JUIsI ONPEAENEHUS CTOMKOCTH
MaTEpPUaoB K IEHCTBUIO CBETONOTObI.

3aganus: 1. M3yuyuTh OCHOBHBIE (DAaKTOPBI CBETOMOIOJIbI, BIUSIOLUIME HA HW3MEHEHHE
CBOWCTB MaTepuajoB, MX IMapaMeTpbl, METOAMKY HCIBITAHUS MAaTE€pHUajloB, CIIOCOOBI OLEHKH
YCTOMYMBOCTH MaTepHalioB K JEUCTBUIO CBETOIOTOJAbI U MPUMEHSIEMbIE Ul 3TOr0 MpUOOpPHI U
METO/JIBI.

2. OnpenenuTh CTOMKOCTh Marepuana K AeicTBUIO cBeromoroanl Ha mpuodope I1JIC u
WU3MEHEHHUE €0 Pa3phIBHOIO YCUIIUS.



OcHOBHbBIE CBeAeHHS

DHeprusi COJIHEUHBIX JIydel, ra3000pa3Hble COCTaBJISAIOMAE aTMOoc(hephl, TeMIeparypa,
BJlara, JIEUCTBHIO KOTOPBIX MOJABEPraloTCs MaTepHhalibl BO BpeMsl IKCIUTyaTalldd, OTHOCATCS K
YUCJTy OCHOBHBIX (PAKTOpOB, ONMpEAeSIOMMX H3HOC MarepuaioB. CTOHKOCTh MaTepuajoB K
JEHCTBUIO CBETOIMOTOBl OMPEACISIOT B €CTECTBEHHBIX JIMOO 1a00paTOPHBIX YCIOBHUSX C
MTOMOIIbIO TPHOOPOB, UMUTHPYIOITUX BO3JCHCTBHE KIIMMAaTUUECKHUX (DAKTOPOB.

CyI1ecTBEHHBIMU HEIOCTAaTKAMH €CTECTBEHHOW HWHCOJISALMM SIBIISIOTCS: JUTUTEIBHOCTD
AKCTO3UIUHU (HECKOJIIBKO MECAIICB); TPYAHOCTh CO3JIaHUs YCIOBUN WHCOJISIIUN TIPU TTPOBEACHUH
CPaBHHUTEIHHBIX JINOO MOBTOPHBIX MCIIHITAHHA.

ArmmapaTtbl UCKYCCTBEHHOM CBETOIOTObI IMO3BOJISIOT CO37aBaTh CTAOMIIBHBIC PEKUMBI
BOCTIPOM3BOJCTBA (DaKTOPOB CBETOIMOTOMABI, & JJIUTEILHOCTh HCHBITAHUN B AITHX alaparax
COCTaBJIsIET HECKOILKO YacOB.

Kinumarndeckoe ucnpiTaTeIbHOE O0OPYAOBaHHUE B 3aBUCMMOCTH OT BOCIPOHM3BOJICTBA
(bakTOpOB MOIPA3AEIAIOT CIAEAYIOIIMM 00pa3oM: KaMephl TeIlIa, X0J0/1a, TEPMOKAMEPHI, KaMepPbl
TepMoyJapa, TeIUla W BJIard, COJHEYHOTO H3IydeHus, Oapokamepbl u np. s ucnbTaHus
TEKCTUJILHBIX MaTepUasoB 1eeCO00pa3HO MPUMEHEHHE KaMep, UMUTUPYIOUINX OJHOBPEMEHHOE
BO3JICHCTBHE Ha MaTepual KIMMATHYECKUX (PaKTOPOB: OKUCIMTEIHLHOTO, CBETOBOTO U
TEIUIOBOTO.  JTO  JOCTHraercss  OOJyd4eHHEeM  JYTOBBIMH,  PTYTHO-KBAapIEBBIMU U
JIOMHHECIICHTHBIMH JIaMIIaMU, MIEPUOANYECKUM OPOILICHUEM PAaCTBOPOM MEPOKCHIA BOJAOPOIA U
noJJep>)KaHuEM B Kamepe 000pyAOBaHUS MOCTOSHHON BiakHOCTH. CTOWKOCTh MaTepuajoB K
JIEHCTBUIO (DAKTOPOB CBETOIOTOJBI OIICHUBAIOT, KaK IMPABWIIO, MO0 H3MEHEHHIO (CHIDKEHUIO)
MOKa3aTesiel MEXaHUYECKUX CBOMCTB MAaTE€pHalOB — PA3PbIBHOIO YCHIIMS, BBIHOCIMBOCTH MpPHU
uctupanud U ap. CTOHKOCTh TKaHEW K (OTOOKUCIUTENHHOW AECTPYKIMH TIOJ BO3ICHCTBHEM
uckyccTBeHHOU cBeronoroasl onpenenstoT o 'OCT 10793-64 na nmpubope AHEBHOTO CBETa
ITJC, pazpaborannom B THUXBU.

MeTtoauka BbINOJHEHUsS] Pa00ThI

ITpubop IIAC (puc. 12.1) cocrouT U3 CTaIbHOH BaHHBI, B KOTOPOH YCTAHOBJIEHBI
moMuHecieHTHbIe aMiibl JI/I-30 momHocThio 30 Bt kaxknas. Jlns cMauuBaHus npoO TKaHU B
npubope UMeeTcsl y3esl OpPOLICHHUs JT0KIAEBAJIbHOIO TUIA, COCTOALIMMA M3 cocynaa JUlsl 3aJMBKU
pacTBopa M YeThIpex CTalbHbIX TpyOOoK. KpaH 5 cimyXuT A moiayu pacTBopa o Tpyokam, KpaH
2 — nns cauBa pactBopa. CmaunBaromuii pactsop cogepxut 0,5 % mepokcuaa Bogopoaa u 0,3
% cmaumBarens OI1-10.

JUist MCTIBITaHUS. U3 TKAHU BBIPE3AIOT ILIECTh JIEMEHTApHBIX Mpod pazmepoM 35x220 mMm
10 OCHOBE U BOCEMb I10 YTKY U3 Ka)/JI0H MCIIBITHIBAEMOMN TOUe4YHOM 1poObl. Tpu sneMeHTapHbIe
poOBI 110 OCHOBE M YEThIPE M0 YTKY UCHOJB3YIOT B KaYeCTBE KOHTPOJIBbHBIX IPOO.

[Ipo6bl «3auuIaloT» 10 MHUPUHBL 25 MM, yJaisis NpOAOJbHbIE HUTH ¢ 00E€UX CTOPOH
npo6 Tak, yToObl 6axpoMa ¢ Ka)KI0i CTOPOHBI MPOOBI COCTABIISIA 5 MM.

1 2

Puc. 12.1. Cxema npubopa IIJIC nns ompeneneHuss CBETOCTOMKOCTH TEKCTHIIBHBIX
marepuanoB: 1 — cranbHble TpyOKHM; 2 — KpaH AJIs CIMBa pacTBOpa; 3 — cTajbHas BaHHA; 4 —
JIOMUHECIIEHTHBIE JIAMIIBL; 5 — KpaH AJIs I0JJa4uM pacTBopa; 6 — cocyn

Jlnst mpoBeZeHUST WCHBITAHHS OIBITHBIE TPOOBI IMOMEMIAIOT JIMIICBOM CTOPOHOW Ha



JTIOMUHECIICHTHBIE JIAMITBl TAKUM 00pa3oM, 4TOOBI MECTO Mepernda MmoJ0CKH, COPUKACAIOIIeecs
C IIEHTPaIbHON YaCThIO JIAMIIbI, HAXOIMWJIOCH Ha paccTossHUU 80 MM OT OJHOTO KOHIA MPOObI U
140 MM ot npyroro. Ha mpubope 0JTHOBPEMEHHO MOKHO UCIBITHIBATH 56 Mpo0.

Ucneiranue anutcs 4 4. [lepen ob6nydeHueM npoObl TpU pa3a CMayMBaIOT pacTBOPOM, a
3aTeM CMAauyMBalOT uepe3 KakIblid yac. Bo Bpems ncnpiTanus teMrepaTrypa BaHHBI 10JKHA OBITh
40-50 °C. Ilocne ucnbiTanus MpoObl B TEUCHUE 2 MUH MPOMBIBAIOT B CTAKAHYUKE I10J] KPaHOM,
OTXKHUMAIOT  MEXIy JByMsA CJHOAMH  (WIBTPOBAIbHOW  OymMarn wWid  OTOENIEHHOU
XJIOMYaTOOYyMa)XKHOM TKaHHW, CyIIaT MPU KOMHATHON TemIepaType W BbIACpKUBaAIOT 24 4 mpu
HOpPMAaJIbHBIX TEMIIEpPAType U BIaXKHOCTH BO3/1yXa.

CHmxenme npouHoctu Tkanu AP, %, onpenenstor mo gopmyse:

APZIOO(PK_PO)/,ZZ,
rae Pr, P, — pa3pblBHOE YCUJIME COOTBETCTBEHHO KOHTPOJBHBIX M IPOLIEAIINX
UCTIbITaHKE P00 TKaHU.
WcnpiTanne Ha pa3pbIBHOM MalllMHE MIPOBOAAT NpHU 3akUMHOM anuHe 50 mM. [Tokazarens
IPOYHOCTH /10 U NOCJIE€ MHCOJISILIMY TOACYUTHIBAIOT HA OJJHY IPOJIOJIbHYIO HUTh ITPOOBI.

KoHTpoJibHbIE BOPOCHI
1. Ha xakom o00OpyqOBaHMM IPOU3BOJAT OIPEAEICHUE CTOMKOCTH MAaTepuaioB K
JICHCTBUIO CBETOIIOTOIbI?
2. KakoBbI yCIIOBUS MCIIBITAHUS, Pa3MEPhl U KOJIMYECTBO P00, KOHIICHTPAIUS pacTBOpa
NEPOKCHJIa BOJOPO/IA, TPOJI0JDKUTEILHOCTh UCIIBITAHUS U Jp.?
3. Kakoii 06paboTke moaBepraroT mpoOsl OCIE HX WHCOISIUN?
4. Kak OIIeHUBAaIOT M3MCHEHUE CBOMCTB MaTepHaa mocie UCIbITaHU?

JlaGopaTopHas padora Ne 13
Tema: OnpenesieHue CTONKOCTH MATEPHATOB K CTHPKE U XUMHUYECKOH YN CTKe

Ilenv pabomer. VIzydenre npruOOPOB M METOIMK OIPEICICHHS CTOMKOCTH TEKCTUIBHBIX
MaTepuasoB K CTUPKE U XUMUYECKOM YUCTKE.

3aoanus:

1. U3yuuTh OCHOBHbIE (AKTOPHl CTUPKM U XUMHUYECKOW UHCTKH, BIUSIONIUME Ha
W3MEHEHHE CBOMCTB MaTEPHAJIOB, UX ITAPAMETPhI, METOIUKH UCITBITAHUS MATECPHUATIOB.

2. OnpenenuTh CTOMKOCTh MaTeprasa K CTUPKE U XUMUYECKON YUCTKE.

OcHOBHbBIE CBeIEeHUS

[Ipu cTupke M XMMHUYECKOW YHMCTKE TEKCTUJIbHBIX IIBEHHBIX M3/IEJIMA HA TEKCTUJIbHBIC
MaTepuaibl BO3JCUCTBYET psii PU3NYECKUX, PU3UKO-XUMUYECKUX U MEXaHMUYECKUX (HaKTOPOB,
KOTOpBbIE B KOMIUIEKCE Pa3pylIalOT CTPYKTYPY MATEPHANIOB, YXYIIIAIOT UX MEXAHUYECKHE U
dbuznyecKue CBOMCTBRA:

MpU CTUPKE — MOIOIIMI pacTBOp, MEXAHUYECKHE BO3JEHCTBUSA, IOBBIIICHHAS
TeMIeparypa;

MIpH CyIIKe — (DaKTOPBI CBETOTIOTO/IbI;

MIpY IJ1aKEHBE — MOBBILLIEHHAS TEMIIEPATYpPa INIAAWIBHON TOBEPXHOCTH;

Nph XUMHYECKOH YHUCTKE (DU3UKO-XMMUYECKOE BO3JICUCTBHE OPTraHUYECKOTO
pPacTBOPHUTEIISI HA MaTEepUAIL.

HcnbiTanus cocToSIT B BOCHPOM3BOJACTBE YCIOBHM CTUPKH WM XUMHUYECKOW UYHCTKH
TEKCTWJIBHOIO MAaTepHalia, MOCIEAYIOIIEM OIPEICICHUHN ITOKAa3aTelied CBOMCTB Marepuajia U
CpPaBHEHUH ATUX MOKa3aTeseH ¢ MoKa3aTeasiMu KOHTPOJIBHBIX TPO0.

MeToanka BbINOJHEHUsS] PA00ThI
OmnpeneneHre CTOWKOCTH TEKCTHIBHBIX MATepHAIOB K CTHpPKE. B 1abopaTOpHBIX



YCIOBUSAX MPOOBI CTHPAIOT CIEAYIOIIMMHU TPEeMs CIIOCOOAMU: KHUIISTYUCHHEM B MBUIBHO-COJIOBOM
pacTBope €  OJHOBPEMEHHBIM  JUOO  TOCICAYIOIIMM  TPEHHEM  MEXaHHYECKUMU
IpUCIOCOOICHUSAMH MM PYKaMHU; CTUPKOW B CTHPAJIBHBIX MAIIMHAX; CTHPKOH B CTHPAIBbHBIX
BUOPALIMOHHBIX YCTPOICTBAX.

CTOMKOCTb K CTUPKE OINpEAEsAeTCs] OOBIUHO JJI T€X MAaTepUalIOB, OJIEXkAA U3 KOTOPBIX
MOJIBEPraeTcsi B YCIOBUSAX IKCIUTyaTallMM 4acToil cTtupke. Pazmepsl TOUeuHOM MPOOBI TOJIKHBI
oOecnieunBaTh OIPEAEICHUE PA3PHIBHOIO YCUIIMS MaTepuana A0 U mocie CTUpku. M3 onHon
MOJIOBUHBI TOYEHYHON MPOOBI BBIPE3aIOT KOHTPOJIbHBIE MPOOBI CTaHIAPTHBIX PAa3MEPOB s
UCIBITAaHUS HA PA3pbIBHOM MAaIIMHE M OIpPENESIIOT MX pa3pblBHYIO HArpysKy, BTopas
MOJIBEPraeTcsi CTUPKE B CTUPAIbHON MaminHe. MBUIbHO-COJOBBI PacTBOp TOTOBSIT 3apaHee U3
pacueta Ha 0,5 1 Boas! 30 r xo3siicTBEHHOro MbuIa ¥ 20 T KalbIIMHUPOBAHHOU colbl uiau 40 r
CTHUPAJILHOTO MOPOIIKA.

B crupanphyro mammHy 3anuBatoT 12 51 Boabl mpu temmepatype 50-60 °C u 0,5 n
MPUTOTOBIEHHOTO pacTBopa. IIpo6sl ctuparoT B TeueHue 30 MUH M MPOMOJIACKUBAIOT 5 MUH,
II0CJIE YeTO OT)KUMAIOT B IIeHTpudyre. X BRICYIIMBAIOT B CYIIMIIBHOM IIKady U 3aTEM TIaIsT B
TEYeHHEe 2 MHUH YTIOTOM C TepMmoperynsaropoM. Ilpormaxennyio mnpoOy paspe3aoT Ha
3JIeMEHTapHbIE NMPOOBI ISl OIPEAEIICHUs Pa3pbIBHOIO ycuiind. M3MeHeHnue pa3pbeIBHOIO yCUIIUS
MOJICYUTHIBAIOT OT/IEJIHHO MO OCHOBE U IO YTKY:

P=100 (P« — Po)! P«

rae Pr — pa3pbIBHOE yCHIIME JO0 CTUPKHU (KOHTpOJbHAs mpobda); Po — pa3pbIBHOE ycUIIHE
pOoOBI TOCIIE CTUPKH.

OnpeneneHne CTOMKOCTH MarepuanoB K xumudeckod uuctke. IIpousBomsat mo I'OCT
21050-75, xoTOpBIi pacmpoCTpaHsISTCS HA TKAHU JUTSI CIICIIOICHKIbI, KPOME TKaHEH, CoOAepKaIIuX
XJIOPUHOBBIE W TOJUBHHUIXJIOPUIHBIE BOJIOKHA. XUMHUYECKYIO YHUCTKY IMPOU3BOMAAT JBYMS
crocob6amu: 1a00PATOPHBIM U MAITUHHBIM.

XuMHUecKass YUCTKa J1aOOpaTOpPHBIM CIIOCOOOM OCYILIECTBISETCS Ha Hpudope s
B30anTeIBaHus (Mojens 021), B koTopoM mpoObl MaTepHalia, MOMEIIEHHbBIE B CTEKIISTHHBIC OaHKH
BMECTUMOCTBIO 2 J1, 00pa0aThIBAIOTCSI OPraHUYECKUM PacTBOPUTEIIEM.

Jlis mpoBeneHUsl MCTbITaHUs Mpo0a TKaHW IOMeIIaeTcs B 0aHKy, B KOTOPYIO 3aTeM
3aJIMBAIOT TPUXJIOPITUJIEH WM MNEPXJOPITHIEH B KOJIMYECTBE, COOTBETCTBYIOLIEM MOAYIIO
BaHHbI, paBHOMY 10. Macca npo0sl He JomkHa npesbimaTh 60 r. B 3Ty ke OaHKy moMemiaroT
TPU MemIouka U3 Oenoi KampoHOBOH TkaHM pasmepoM 50x50 MM CO CTaJbHBIMU HIApUKAMU
Maccoi 8 T B KaKIOM Melouke. baHku 3akpbIBaloT MpoOKaMHM, 3alllMIIEHHBIMU C BHYTPEHHEH
CTOPOHBI MOJINATWICHOBOW IUIEHKOH, M 3aKpeIUIfOT MEKIYy IMOABMKHOM M HENOABH)KHON
gamkamu npudopa aist B30anteiBanus (puc. 13.1). Bpamennem cTormopHOro BUHTa (GUKCHUPYIOT
MOJIOKEHHUE CTEPIKHS, HA KOTOPOM 3aKperieHa MOBIKHAS Yalllka. 3aTeM BKII0Yal0T Ipudop u
00pabaThiBatoT IpoOkI B TeUeHHE 15 MUH.
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Puc. 13.1. Cxema nmpubopa isi XUMHYECKOM YMCTKH B J1abOpaTOpHBIX ycioBusx: 1 —
0aHKa; 2 — CTOMOPHBINA BUHT; 3 — KPECTOBUHA; 4 — MOABM)KHAS YaIllKa; 5 — HEMOIBIKHAS YaIlTKa

OOpabotanHyto TpoOy TKaHH MOMEUIAIOT MEXIy (UIBTPOBaIbHON Oymaroii
OT)KMMAIOT, 3aTE€M CYIIAT B CYIIHWILHOM mKady nmpu temreparype 60-65°C B Teuenue 60 MuH.
HcnbIThIBaeMBbIe MPOOBI TKAaHU MOJBEPraloT XMMUYECKOH YHCTKE MATH pa3, MOCIE Yero



NPOU3BOJAT OIICHKY CTOMKOCTM TKaHM K XHUMHYECKOW YHCTKE MO H3MEHEHHIO KaKHX-IH0O
IIOKa3aTeled CBOMCTB: Pa3pbIBHOTO YCWIIHS, Pa3phIBHOIO YAJIMHEHHS, CTOMKOCTU K UCTUPAHHUIO,
BOJOYIIOPHOCTH, CTOMKOCTH K JEHCTBHUIO KHUCIIOTBI, BO3JYXOIPOHULAEMOCTH, YCTOWYMBOCTHU
OKPACKH.

N3menenne CBOWCTB MaTepHANIOB MOCIE XUMHUYECKOM 4YHCTKUA (%) ONpeAensioT o
dbopmyre:

X=100(Q1C)/C1

rae C1 — HCXOIHBIN ITOKa3aTeNb TKaHH;

C2 — noka3zarenb TKaHU [10CIIE XUMUYECKON YUCTKHU.

Tkanp cuMTaeTcs YCTOMYMBOM K XMMHMYECKOM YHCTKE, €CJIH IIOCIIE IIPOBEICHUS
IATUKPATHOM YHUCTKHA 3HAYEHMs II0Ka3aTelled, XapaKTepU3YIIIHMX €€ HKCILIyaTallMOHHbIE U
3alUTHBIE CBOWCTBA, HE BBIXOAAT 3a IPEIENbl JOIYCTUMBIX OTKJIOHEHUH, YCTAHOBJICHHBIX
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAMEeN A1 JaHHOTO BUJ1a MaTepHaa.

KoHTpoJibHbIE BONPOCHI:

1. Kakoe oOopymoBaHuE HCIOJB3YyeTCS JUIS ONpEAENCHUS CTOMKOCTH MaTepHalloB K
CTUPKE U XUMUYECKON YNCTKE?

2. Kak roTroBUTCS CTUpANbHBIM PacTBOp ISl OMpEIENICHUsS CTOMKOCTH MaTepHalioB K
CTUpKE?

3. KakoBbl ycnoBus TpOBelNEHUS CTHPKHU (TemrepaTypa BOJbL, HPOAOIKUTEIHLHOCTH
CTUPKHU, TIOJIOCKAHUS U TJIAXKEHBS, TEMIIEpaTypa Ti1axeHbs)?

4. KakoBbl yCIIOBUS MPOBEACHUS XUMUYECKOW YUCTKHU (BUJ PACTBOPUTEIISI, Macca MPOOBI,
MIPOJIOJDKUTEIIHOCTE 00paOOTKHU U CYIITKH)?
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