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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 29.03.01 TexHONOr NS N3gesnin 1erkom NPOMbILLIEHHOCTHN

CocTaBuTesnib pabouyer nporpamMMmsi:

CTapLwwuin npenogasaTesb MoanncaHo npocton 30 KunpakoeBa HadumceT 3aypoBHa
Kahe[pbl CTaHgapTu3aumnm, 04.10.2026
MeTpPOSIOrnmM 1 TOBapHOM
3KCMepTuUssbl,
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyan nporpaMmMma yTBep>XAeHa Ha 3acegaHum Kacdenpbl:
CTtaHpapTusauummn, MeTpoornmm n ToBapHOM 3KCNepTn3bl

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

06.10.2026 MoanwucaHo npocton 3l Ta3oBa 3apeTa TanbbueBHa
06.10.2026
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
06.10.2026 MoanncaHo npocTton 3 Ta3oBa 3apeTa TanbbueBHa
06.10.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
06.10.2026 MoanncaHo npocton 3 N. b. bepbepbsaH
06.10.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenbio 0CBOEHUSA ANCLUMINHBI ABNSETCA (DOPMMPOBaHME Y 00y4aOLWNXCA CUCTEMbI 3HAHUI B
BOMpOCax MaTepuasioBefleHUs B NPON3BOACTBE U3OEe/NA NIerKo NPOMBbILLIEHHOCTU, N3yYyeHne
TEKCTUNbHbIX MaTepnasioB, UX MOJIyYEeHUs, CTPOEHMS U CBOMCTB, aCCOPTUMEHTA TKaHEN,
TPUKOTa>XHbIX, HETKaHbIX MOJIOTEH U APYrUX MaTepuanoB AJs OLeXAbl.

3apayn:

- PaCKpbITb OCHOBHbIE MOHATNA MaTepunasioBegeHnda B nponssoncTtee n3nesanin nerkowm
MPOMbILWLINEHHOCTN,

- paCcCMOTpPEeTb BOMPOChlI O MeCTeE N posin MaTepnanoBeneHnsa B Ppa3BUTUN TEXHONOTNN N TEXHUKU
npon3BoacCTBa N34ennin nerkom MPOMbILLNEHHOCTN,

- BblAENNTb NPUHLUMNMLI KNAacCUPUKaLMm NCXOOHbIX TEKCTUIbHbIX MaTepuasioB; U3YUUTb: NOJy4YeHue,
CcTpoeHne n CBOMNCTBA BOJIOKOH, HUTEN, Npsa>Xn; NPon3BoACTBO TEKCTUJIbHbBIX MaTepunaJioB,;
aCCOPTUMEHT MaTepunaJioB ONA oaexnbl,

- U3YYNTb MEXaHMNYeckne n usnyeckre CBONCTBa MaTepuasnos, Npmbopbl U METOAbI NX
ornpeneneHns; reoMeTpmuyeckre CBOCTBa MaTepunanos; COPObLIMOHHbIE CBONCTBA N MPOHNLAEMOCTb
MaTepuasioB; N3HOC N N3HOCOCTOMKOCTb MaTepPMasos.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OuncumnnnHa BXoouUT B NepeyYeHb KypCcoB BapuaTuBHOM YacTun Ol u npoBOANTCA Ha YEeTBEPTOM U
naTom cemecTtpax obydyeHus. OHa NMeeT NpeaLeCcTBYOLWME JIOFTNYECKMNE N COOEPXKATENbHO-
MeToAnYeckmne CBSA3N C ANCUMMINHAMU «XUMUs», «®u3nka» a TakXKe ConyTCTBYOLLME CBA3U C
ancumnanHamm 6a3oBon YacTu «TEeXHOI0rna N3esnnii IeErKo NPOMbILLJIEHHOCTW», BapuaTUBHOMN
YacTn «MaTepuanbl gna ogexxabl U KOHHPEKLNOHNPOBAHNE», ONCUUMNHBI MO BbIBOpY
«ToBapoBeOeHNE N SKCMEPTU3a WBEWHbIX N30eNnn», «YnpasieHne Ka4yeCcTBOM LLIBENHOIO
Mpon3BoOACTBa».

4/101



3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OrnkK-3.1

Mcrnosib3yeT XapakTepucTHKY NapaMeTpoB MaTeprasos,
NnpYMeHsieMblX B MPOU3BOACTBE U3AEeNNI Nerkomn
NMPOMBbILLINIEHHOCTU, TEXHUKO-3KOHOMMYECKME NoKasaTenu
N3nenuii n TeXHUYeckne CpeacTea 4js usmepeHus
OCHOBHbIX NMapaMeTPOB TEXHONOrMYECKNX NPOLIECCOB.

OlnK-3.2

MpoBOAMT N3MepeHMns napaMeTpoB MaTepuasos,
paccuUnTbIBAaET TEXHUKO-IKOHOMUYECKUE MOoKa3aTenun
N30enunin U NCrosb3yeT OCHOBHbIE 3HAHWA AN
naeHTUUKaLMM 1 Hay4yHo-o60CcHOBaHHOr o Beibopa
060pyL0BaHNS N OCHACTKN A5 NPOEKTUPYEMbIX U3AENUN C
YYETOM UX KOHCTPYKTMBHO-TEXHOJIOMTMYECKUX 1
3KOHOMUYECKMX NapaMeTpoB.

MNKyB-7.1

Micnonb3yeT 6a30Bble OCHOBLI METOA0B, NPUEMOB,
TEXHONOMUIA N SKCMEPTHbIX MPOLIeaypP OLEHKN 04eXAbl U ero
npoun3BoACTBa.

MNKyB-8.1

OI'Ipe,EI,EJ'IHET OCHOBHbIE NYTK CcoBepLUeHCTBOBaHNA
Ka4YeCTBEHHbIX NMOKa3aTesien oaexabl N ero npon3BoAcCTBa.

MNKYB-8.2

Mcnonb3yeT onbIT NpoBefeHNs N NPakTU4ecKoro
NMPpUMeHeHNA pe3ynbTaToB nccnenoBaHum no
coBepLleHCTBOBaHNIO Ka4eCTBEHHbIX rnokasaTesien ogexabl
n ero npon3soancTBa.
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konu4yecrTBo) 4yacoB
9K KoHTp Jlek Ja6 KPAT |KoHTpon CP
b
Kypc 2 CeMm. 4 1 17 17 0.35 35.65 38 108 3
Kypc 3 Cem. 5 1 1 34 34 0.35 35.65 40 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konu4yecrTBo) YyacoB
3K KoHTp Jlexk Nab KPAT KouTpon cP
b
Kypc 2 Cem. 4 1 6 8 0.35 8.65 85 108
Kypc 3 Cem. 5 1 1 6 10 0.35 8.65 119 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen aucuunamHbl Hepen Bupbl yuebHou paboThbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy m dopMbl TeKyLlero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMe>XyTO4YHON
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
TekcTunbHble MaTepuanbl. Knaccnpunkauma BOJIOKOH, 1-2 2 4
COCTaB BOJIOKOH. [ToniMMepHble BellecTBa
obpasyoLime TeKCTUbHble BOJIOKHA.
HaTypasbHble BOJIOKHa pacTUTESIbHOro 3-4 2 4 4
MPOUCXOXKAEHUS.
HaTypasibHble BOJIOKHA XXMBOTHOI0 MPOUCXOXKAEHUSA. 5-6 2 4 4
XyMun4yeckume BoJIOKHa. HeopraHnyeckme BOJIOKHa. 7-8 2 4 4
Buabl TEKCTUABbHbBIX HUTEN. OCHOBHblE CBONCTBA 9-10 2 2 4
TEKCTUJIbHbIX HUTEN.
TexHosiorn4yeckme CBONCTBa MaTepuasios. 11-12 2 2 4
OCHOBHbIE XapaKTepuUCTUKN CTPYKTYpbl MaTepuanos. | 13-14 2 1 4
Mpnbopbl 1 MeTOAbI UX ONpeaeseHns.
[eomeTpunyeckmne CBONCTBA, MOBEPXHOCTHas 15-16 2 4
NJIOTHOCTb TKaHEen.
OCHOBHble CBONCTBA TEKCTUJIbHbLIX HATEN U NPSAXN. 17 1 4
[edeKTbl Nps>Xu N HATEN.
npoMeXxKyTo4YyHasa aTTecTayums 0,35 31,3 5K3aMeH
O6bLwue cBefeHUs 0 TKaHU 1 TkavecTBe. OTOeNKa 4 2 8
TEKCTUJIbHbIX MaTepuranos. Tan KpalleHuns,
nevyaTaHWs N 3aKNOYNTESNIbHON OTAENKN
TEKCTWUJIbHbIX MaTepuasos.
CocTaB, CBONCTBA U CTPOEHME TKaHen. 4 4 6
Knaccugumkaumsa TKaukux nepenneTeHuni.
BOJIOKHUCTBIN COCTaB TKaHEMN.
CBOWNCTBa TEKCTUJIbHbIX MaTepnasos. 4 4 4
MN3HOCOCTOMKOCTb TEKCTUJIbHLIX MaTEpPNanos.
MexaHn4yeckne CBONCTBA TEKCTWUJIbHbIX MaTepuasos. 4 4 4
TaHreHunanbHoOE COMPOTUBJIEHNE TEKCTUIIbHbIX 4 4 4
MaTepuasos.
[MrneHnyeckne CBONCTBA TEKCTUJIbHbLIX MaTepuaios. 4 4 4
Cop6bLUKMOHHbIE CBONCTBA 1 NMPOHULLAEMOCTb
MaTepuasos.
FMrneHnyeckne CBONCTBa TEKCTUJIbHbIX MaTepuanos. 4 4 4
[MornowieHwue.
OnTnYeckme CBONCTBA TEKCTUJIbHbIX MaTEpPUaNoB. 4 4 4
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOME>XXYyTO4YHOMN
aTTecTauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
N3MeHeHne NMHeNHbIX pa3MepoB TEKCTUITbHbIX 2 4 4
MaTepunasos.
NPoOMeXXyTo4yHasa aTTecTaums 0,35 40,0 3K3ameH
UTOro: 51 51 0.7 71.3 78

5.2. CTpyKTypa OUCLUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoU paboThbl, BK/AIOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYyAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
TekcTunbHble MaTepuanbl. Knaccudbunkaumsa BoJIOKOH, COCTaB BOJIOKOH. MNMonvmepHble BewecTsa 2 10
obpasytoLlme TeKCTUIIbHbIe BOJIOKHA.
HaTypanbHble BOJIOKHa pacTUTENIbHOrO MPoucxXoXxaeHnsa. HaTypasibHble BOJIOKHa XXVUBOTHOIO 2 2 10
NMPONCXOXAEHNS.
XnMu4eckue BoJIOKHa. HeopraHnyeckne BOJIOKHa. 2 14
Buabl TEKCTUABHbBIX HUTEN. OCHOBHbIE CBONCTBA TEKCTU/bHBLIX HATEN. TEXHONOrM4eckne CBOMNCTBa 2 12
MaTepunasos.
OCHOBHblE XapaKTEPUCTUKN CTPYKTYpPbl MaTepraaoB. MNpnbopbl 1 MeToabl X onpenesieHus. 10
feomeTpunyeckmne CBONCTBA, MOBEPXHOCTHAsA MJOTHOCTb TKaHEN. 14
OCHOBHble CBONCTBaA TEKCTUJIbHbIX HATEN U NPsXKN. [ledheKTbl NPSAXN 1 HUTEN. 14
Obuwme cBefleHNs 0 TKaHM U TKavecTBe. OTAeNKa TEKCTU/IbHLIX MaTepurasioB. Tan KpalleHus, 14
neyaTaHMs N 3aKII04NTESIbHON OTAENKN TEKCTUbHLIX MaTepunasoB.
CocTaB, CBOWCTBA N CTpoeHmne TkaHen. Knaccndumkauma TKaukmnx nepenseTteHnin. BonoKHUCTbIN cocTas 2 2 14
TKaHewn.
CBOWNCTBa TEKCTUJIbHbIX MaTepnanoB. M3HOCOCTOMKOCTb TEKCTUJIbHLIX MaTEpMasoB. 2 14
MexaHn4yeckne CBONCTBA TEKCTWUJIbHbIX MaTepunasos. 2 2 14
TaHreHuvasbHOE COMPOTUBJIEHNE TEKCTUJIbHbLIX MaTepPUasIOoB. 2 2 14
FMrneHnyeckmne CBONCTBa TEKCTUbHBLIX MaTepnanos. CopbLMOHHbIE CBONCTBA U MPOHMLAEMOCTb 2 14
MaTepunasos.
MrmeHnyeckme CBONCTBA TEKCTUIbHbIX MaTepuanos. MornoweHve. 2 2 10
OnTnyYeckmne CBONCTBA TEKCTUJIbHbIX MaTepnanos. 10
N3MeHeHne NMHeNnHbIX pa3MepoB TEKCTUIIbHbIX MaTepurasoB. 2 14
MpomMexxyTo4yHaa aTTecTaums 0,7 17,3
UTOrro: 12 18 0.7 17.3 204
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5.4. Copep>xaHue pa3nenoB AUMCUMNIIMHBLI (Moaynsa) «MaTepuanoseneHue B NpOoU3BOACTBE

oﬁpasoBaTeanble TexHoJiormm

JIEKLIMOHHBIN KypC

U3nesium JIerKkom NPoOMbILLIJIEHHOCTU»,

CemMm HaumeHoBaHue TeMbl TpyaoeMKocTb (4achl) Copep>xaHue dopmMUpyeMble Pe3ynbTaTbl OCBOEHUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 30 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafeThb) TeXHOJIOruu
1 2 3 4 5 6 7 8 9
4 TekcTunbHble MaTepuanbl. |4 ObLive cBegeHns o ONnK-3.1; NKyB-7.1; 3HaTb: NPeanoChIIKN , Nexkuuns-6becena
Knaccngumnkaums BONOKOH, OncunnanHe, ee uenu, MKYB-8.1; NMKYB-8.2; nosisnieHns, GopMmUpoBaHmnsa
COCTaB BOJIOKOH. 3aga4un. Knaccndpukauma N pa3BUTME COBPEMEHHOMN
MonnmepHsble BeLwecTsa TEeKCTUJIbHbIX MaTepunasos JIerKow MPOMBbILLIEHHOCTN.
obpa3syoLune TeKCTUNbHbIe Nno Ha3HaveHuo, YMeTb: opraHn3oBaTb CBOIO
BOJIOKHA. BOJIOKHUCTOMY COCTaBy. camocToAaTeNbHY0 paboTy
CoBpeMeHHble Mo N3Y4YEeHUI0 OCHOBHOM ”
HanpaBJ/leHUsa B pa3BMTUMN OOMNONHNTENbHON
HayKu nnTepaTypbl. BnageTs:
«MaTepunanosegeHune HaBblkaMu cbopa n aHanm3a
LWBENHOro NpoM3BoACTBa» nHdopMauumn onpenensaTb
uesb 1 BbibMpaTb NyTU ee
LOCTVXeHUs
HaTypanbHble BOJIOKHa 4 XJI0MKOBOE U NIbHSAHOE OlK-3.1; MKYB-7.1; 3HaTb: CTpoeHne n coctaB |, Jlekunsa-becena
pacTuTesibHOro BOJIOKHA: CTPOEHMe, OlK-3.2; MKYB-8.1; OCHOBHbIX BUA0B BOJIOKOH.
NMPONCXOXAEHNS. XVMUYECKNiA COCTas, YMeTb: opraHn3oBaTb CBOIO
cBoncTBa. Obwue cBegeHus camMocCToATeNbHY0 paboTy
o cnocobe nosyyeHus, No U3y4eHU0 OCHOBHOW 1
obnacTtb NpuMeHeHns [OMOJSIHNTENbHOWN
nuTepaTypbl. BnageTb:
HaBblkamMun cbopa 1 aHann3a
WHgopmMaynn
HaTypanbHble BOJIOKHa 4 LLlepcTsaiHOE 1 WenkoBoe OMNK-3.1; ONK-3.2; 3HaTb: CTpoeHue n coctaB |, Jlekunsa-becena
>KWBOTHOIO BOJIOKHA: CTPOEeHwue, OCHOBHbIX BUAOB BOJIOKOH.
NMPONCXOXAEHNS. XVMUYECKNiA COCTas, YMeTb: opraHn3oBaTb CBOIO
cBoncTBa. Obwue cBepgeHus camMocCToATeNbHY0 paboTy
o cnocobe nonyyeHus, No U3y4eHMI0 OCHOBHOW 1
obnacTb NpuMeHeHns [OMOJIHNTENIbHOWN
nuTepaTypbl. BnageTb:
HaBblkamMun cbopa 1 aHann3a
WHgopmMaymn
XnMmnyeckme BoOKHa. 2 Knaccndgukaums OlnK-3.1; OMNK-3.2; 3HaTb: CTpoeHue n coctaB |, Jlekunsa-becena

HeopraHuyeckune BoNOKHa.

XUMUNYECKUX BOJIOKOH.
Obwue cBeneHns o
cnocobe nony4vyeHuns,
obnacTb NpyMeHeHus

OCHOBHbIX BUAOB BOJIOKOH.
YMeTb: opraHn3oBaTb CBOIO
camMocCToATeNbHY0 paboTy
No U3y4YeHM0 OCHOBHOW 1
LOMOJIHNTENIbHON
nuTepaTypbl. BnageTb:
HaBblkamMu cbopa 1 aHann3a
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
WHgopmaumn
Buabl TEKCTUNbHBLIX HUTEN. |4 [MoHATHE 0 Npsi>xke n OMNK-3.1; ONK-3.2; 3HaTb: OCHOBHbIE BUAbI , Nekuuns-6ecena
OCHOBHble CBOWCTBa npsgeHnn. OCHOBHbIE TEKCTUJIbHbIX HUTEN.
TEKCTUJIbHbIX HUTEN. onepauumn npouecca YMeTb: onpenensTb
npsaeHns. Cnocobbl OCHOBHbIE MapamMeTpbl
npsaeHns, CUCTeMbl TEKCTUJIbHbIX HUTEN.
npsgeHns xaonka, bHa, BnapeTtb: HaBbikaMu cbopa
LepcTu, HaTypaabHOro M aHanun3a uHgopMaumnm
weska, UCKYCCTBEHHbIX onpenenaTb Lesb n
BOJIOKOH. lNMpouecc BbIbMpaTb NyTU ee
obpa3oBaHMsA TKaHM Ha DOCTVKEHMNSA
TKALLKOM CTaHKe
TexHonorn4yeckue cBoncTBa |4 TexHonorunyeckune ceonctea | OMNK-3.1; OMNK-3.2; 3HaTb: OCHOBHbIE BUAbI , Nekuuns-becena
MaTepuanos. TKaHen. PaszgBuraemocTb n |MNKYB-8.1; MKYB-8.2; TEXHOJIOrNYEeCKNX CBONCTB
0OCbINaeMoCTb HATEN B TEKCTUJIbHbIX MaTepuasnos.
TKaHAX 1 WBax U34esnnin. YMeTb: NpakTU4YeCcKn
CnocobHOCTb TEKCTUJIbHbIX onpenenaTb
MaTepuanos K TexXHOoJIornyeckme CBonCTBa
Gopmoobpa3zoBaHuio. TEKCTUJIbHbIX MaTepunasnos.
ConpoTuBNEHME pe3aHuio, BnapeTb: HaBblkaMu cbopa
npopybaemocTsb. M aHanun3a uHgopmMaumnm
onpenenaTb Lesb n
BbIbUpaTh NyTH ee
LOCTUXXEeHNsA
OCHOBHbIe XapaKTepucTuku |3 OcHoBHble xapakTepuctukun | OMNK-3.1; OMNK-3.2; 3HaTb: OCHOBHbIE , Nlekumns-becena
CTPYKTYpPbl MaTepunanos. CTPYKTYpPbl MaTepnanos. MKYB-7.1; NMKYB-8.2; XapaKTepUCTUKU
Mpnbopbl 1 MeTOAbI NX Mpnbopbl 1 MeTOAbI NX TEKCTUJIbHbIX MaTepuasnos.
onpepenexHuns. onpepeneHus. YMeTb: onpenensTb
OCHOBHbIE MapamMeTpbl
TEKCTUJIbHbIX MaTepuasnos.
BnapeTtb: HaBbikaMu cbopa
M aHasn3a nHgopmMaumnm
onpenenaTb Lesb n
BbIbMpaTb NyTK ee
OOCTVOKEHMNSA
[eomeTpuyeckmne CBONCTBa, |2 XapakTepuctuku ctpoeHus | OMNK-3.1; OMNK-3.2; 3HaTb: OCHOBHbIE , Nlekumns-becepa
MOBEPXHOCTHAs NJOTHOCTb TKaHen. CTpyKTypa reoMeTpu4eckmne CBONCTBA
TKaHewn. NNLEBON 1 U3HAHOYHOWN TEeKCTUJIbHbIX MaTepunanos.
CTOPOH TKaHewn. YMeTb: onpenenaTb
OCHOBHblE NapaMeTpbl
TEKCTUJIbHbIX MaTepunasnos.
BnapeTb: HaBblkaMu cbopa
M aHan3a nHgopMaunm
onpenenaTb Uesb n
BbIbMpaTb NyTK ee
LOCTVOKEHUS
OCHOBHbIE CBOWCTBA 2 Buabl TeKCTUbHBLIX HUTen. |OlK-3.1; OMNK-3.2; 3HaTb: OCHOBHbIE cBOWCTBa |, Jlekuus-becena

TEKCTUSIbHbIX HUTEN n

CTpyKTypa 1 CBOWCTBA

MKYB-7.1; NKYB-8.1;

TEKCTUSIbHbIX HUTEN 1
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
npsXku. fedeKTbl NpsxXu n HuTen. NMopokn MKYB-8.2; npsiXku. YMeTb: onpeaensTb
HUTENn. TEKCTUSbHbBIX HUTER. OCHOBHble gedeKTbl
TEKCTWUJIbHbIX MaTepunasos.
BnapeTb: HaBblkaMu cbopa
M aHasn3a nHgopmMaumnm
onpenenaTb Lesb U
BbIbMpaTb NyTK ee
LOCTVXeHUA
O6ume cBeieHNst 0 TKaHU U YcTpowncTBo n paboTta OMK-3.1; ONK-3.2; 3HaTb: YCTPOWNCTBO U , Nlekumns-becepa
TKavecTBe. OToenka TKauKoro ctaHka. Nopoku paboTy NpOCTOro TKaLkoro
TEeKCTWUJIbHbIX MaTepunasnos. TKaLLKOro Npon3BoACTBa. CTaHKa, OCHOBHble
Mpoueccbl OTAENKN TKaHen. npouecchl OTAESKU,
NMoAroToBka MaTepmnasnos K KpaleHns N nevyaTaHns
KpalleHWo U nevyaTaHuio. TEKCTWUJIbHbIX MaTepunasnos.
KpalweHune n nevataHue. YMeTb: pacro3HaBaTb BUAbI
3akn4ynTenbHasa oTaesnka. TEKCTUSIbHbIX
CneunanbHble BUaObl nepenneteHun. BnageTb:
OTAENoK U NX BJINAHNE Ha HaBblkamu cbopa n aHanM3a
CBOWCTBa TKaHen. nHhopMaumn onpepensTb
uesb 1 BbibMpaTh NyTU ee
[OCTVXKEHUS.
CocTaB, CBONCTBa " 2 TKaukue nepenneTeHUs. OrlK-3.1; OMnK-3.2; 3HaTb: OCHOBHbIE BUAbI , Nlekuuns-becena
CTpoeHue Knaccndukaums Tkaukmnx MKYB-8.1; MKYB-8.2; TKaLKUX nepenneTeHunin
TkaHen.Knaccudukaums nepenneTeHnn. FnasHble, TEKCTWUJIbHbIX MaTepunasos.
TKaLKUX nepenneTeHunn. MesIKoy3opyaTble, C/IOXKHbIe YMeTb: opraHofenTuyeckmn
BOMIOKHNCTBIN CcOCTaB N KpyrnHoy3op4aTble onpenenaTb BOJIOKHUCTLIN
TKaHewn. nepenneTeHns TKaHen. COCTaB TEKCTUJIbHbIX
MaTepuanoB. Bnagets:
HaBblkamu cbopa v aHanmsa
nHdopMaumn onpepensaTb
uenb v BbibnpaTh NyTU ee
OOCTUXKEHUS.
CBOWCTBa TEKCTUJIbHbLIX Ma FeomeTpuyeckne ceoncTaa: | OMK-3.1; OMNK-3.2; 3HaTb: crnocobsbl , Nlekumns-becepa
Tepnanos.N3HococToMKOCT OJMHa, WwnpuHa, TonwmnHa. |MNKYB-7.1; NMKYB-8.1; onpeaeneHns INHENHON n
b TEKCTUIbHbIX NnHenHas n NOBEPXHOCTHOW MJIOTHOCTM
MaTepuasos. NOBEePXHOCTHasA NJIOTHOCTN TEKCTUJIbHbIX MaTepunasos.
MaTepunasos. YMeTb: aMAnpn4eckummn
MexaHn4eckune CBOMCTBa mMeToAamu onpenenaTb
TEKCTWUJIbHbIX MaTepunasos. OCHOBHble CBOMCTBa
MpoYHOCTb, yASIMHEHNE, TEKCTUJIbHbIX MaTepunasnos.
N3HOCOCTOMNKOCTb, BnapeTb: HaBblkaMu cbopa
MUIMHTYEMOCTb. W aHanu3sa nHpopmaunm
onpenenaTb Lesnb n
BbIbUpaTh NyTH ee
[OCTVXKEHUS.
MexaHn4eckune CBONCTBa 2 OCHOBHbIMU BUAaMu OMK-3.1; ONK-3.2; 3HaTb: OCHOBHbIE BUAbI , Nlekumns-becena
TEeKCTWJIbHbIX MaTeprnanos. pedopmaumn, KOTOpbIM MKYB-7.1; NMKYB-8.1; MeXaHU4YeCKUX pa3pbiBHbIX
nogeepratTcs MKYB-8.2; XapaKTepucTumk
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
TeKCTWJbHble MaTepuranbl TEeKCTWJIbHbIX MaTepuanos.
3TO pa3HoobpasHbie BUAbI YMeTb: aMNupnyecKknmmn
MeXaHN4ecKoro MeTogamu onpenensaTb
BO3ENCTBUS - OCHOBHble MeXxaHunyeckune
nedopmManmm pacTsxeHus, XapakKTepucTuku
n3rnba, cxKaTusa, KpyyveHus, TEKCTUJIbHbIX MaTepuasnos.
a TaK XKe TpeHus B Ciiy4vae BnapeTtb: HaBbikaMu cbopa
COMPUKOCHOBEHUSA C M aHasn3a nHpopmaumu
OPYrUMU NOBEPXHOCTAMMU. onpenenaTb Lesb n
Twunbl U KNaccsbl BbIbMpaTb NyTU ee
MeXaHU4eckKoro LOCTUXKEHUS.
BO30ENCTBUSA.
TaHreHunanbHoe Cwnbl TaHreHunanbHoOro OrlK-3.1; OMnK-3.2; 3HaTb: OCHOBHbIE , Nlekuuns-becena
COnpoTuBEHNE COMNpPOTUBNEHMSA, MKYB-7.1; NMKYB-8.1; XapaKTepUCTUKN cun

TEKCTUNBbHbIX MaTepnanos.

BO3HMKatloWwmne npu
3KCNAyaTaunnm ogexxgbl,
COMPUKOCHOBEHUN U3genna
c ApyrmMmm MmaTtepunanamm,
CKnaablBalOTCA U3 Ccun
TpeHUsa N LEeNKoOCTU.

MKyB-8.2;

TaHreHunaabLHoro
COMpoTUBJIEHNSA. YMETb:
onpenenaTb KO3PPULUNEHT
TaHreHunaabLHoro
CornpoTuBJIeHNSA
TEKCTUJIbHbIX MaTepuasnos.
BnageTb: HaBblkamu cbopa
W aHan3a uHgopmMaumnm
onpenenaTb Lesb n
BbIbBUpaTb NyTH ee
OOCTVKEHMS.

MrneHn4yeckne cBONCTBa

TEKCTUNBbHbIX MaTepnanos.

CopbLMOHHbIE CBONCTBA U
NMPOHNLIAEMOCTb
MaTepuasos.

MrpoCKOMMYHOCTD,
BOOOYMOPHOCTb,
BO34YXOMPOHULLAEMOCTb,
MapornpoHULLAEMOCTb,
HaMOKaeMOCTb,
NMblNeéMKOCTb,
TEensa03aWmnTHOCTb,
3NEeKTPU3yeMoCTb.

OlnK-3.1; OMNK-3.2;
MKYB-8.1; NMKYB-8.2;

3HaTb: OCHOBHbIE
usnyeckmne CBONCTBa
TEKCTUJSIbHbIX MaTepunasos:
CNocobHOCTb K
NMPOHULLAEMOCTH,
Tennodusnyeckue n ap.
CBOWNCTBaA. YMeTb:
onpenensaTb
rMrueHnYyeckmne CBONCTBa
TEKCTUJIbHbIX MaTepunasos.
BnapeTb: HaBblkaMu cbopa
W aHanu3sa nHgpopmaumnmn
onpenenaTb Uesnb n
BbIbMpaTb NyTK ee
LOCTUXKEHMNS.

, Jlekunn-smusyanumsaymm

MrneHn4yeckmne cBONCTBa

TEKCTUNBbHbIX MaTepnanos.

MornoweHne.

OCHOBHbIMW MOKa3aTensmMu
r’MrmeHnYecKnx CBoncTBe
TKaHen ABNATCA:
OTCYTCTBUE B TKAHSX
BpenOHbIX Ans
4enoBe4yeckoro opraHusMa
BeLLLecTB, COPOLIMOHHbIE
CBOWCTBa TKaHewm,

OlnK-3.1; OMNK-3.2;

3HaTb: OCHOBHbIE
hn3nyeckne cBoncTBa
TEKCTUJSIbHbIX MaTepunasos:
CNocobHOCTb K
norsoLeHmnto. YmeTsb:
onpenensaTb
rMrmeHn4yeckmne CBOMCTBa
TEeKCTWU/IbHbIX MaTeprasioB.

, Jlekunn-smusyanumsaymm
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MPOHNLLAEMOCTD, BnapeTb: HaBblkaMu cbopa
TenJo3awmnTHble CBONCTBA, M aHasn3a nHgopmMaumnm
Nbl1IEEMKOCTb. onpenenaTb Lesb U
BbIbMpaTb NyTK ee
LOCTVKEHMSA.
OnTnyeckne CBONCTBA OnTnyeckne CBONCTBA OMNK-3.1; ONK-3.2; 3HaTb: OCHOBHbIE , Nlekuunn-smn3syanusaunm
TEeKCTW/IbHbIX MaTepranos. TEKCTUNbHbIX MaTepuanos |MKYB-7.1; hunsnyeckmne CBONCTBa
(uBeT, bneck, TEKCTUJIbHbIX MaTepuasos:
npo3pay4yHocTb, 6ennsHa, CnocobHOCTb K
KONopuT). MOrNOLLEHNIO N
MPoHNLLaeMoCcTH,
Tennodusnyeckue n ap.
CBOWNCTBA. YMETb:
onpenenaTb
rMrmneHnYyecKne CBONCTBa
TEKCTUJIbHbIX MaTepuasnos.
BnapeTb: HaBblkaMu cbopa
N aHann3sa nHpopmaunm
onpenenaTs Lesb n
BbIbUpaTh NyTH ee
[OCTVXKEHUS.
N3MeHeHne NMHenHbIX N3MeHeHne NMHenHbIX OlK-3.1; MKYB-8.1; 3HaTb: OCHOBHbIE haKTopsbl, |, JleKunn-snsyanusaunm
pa3mMepoB TEKCTUIIbHbIX pa3mMepoB TEKCTUJIbHbIX BAMAIOLLNE Ha YCaaKy
MaTepuasos. MaTepurasos (ycagka). TEKCTWUJIbHbIX MaTepunasos.
®daKTopbl, BANAIOLWME Ha YMeTb: onpenensTb
yCafKy TEKCTWUIIbHbIX N3MeHeHune JINHEeNHbIX
MaTepuanos. MeToAbl pa3MepoB TEKCTUJIbHbIX
onpeneneHns n3MeHeHvne MaTepwanos BnageTb:
JINHENHbIX pa3MepoB HaBblkamMu cbopa u aHann3a
pa3J/INYHbIX TEKCTUJIbHbIX nHdopMaumn onpepensaTb
MaTepuanos. uenb v BbibnpaTh NyTU ee
LOCTVKEHMSA.
NTOrO: 51 12
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
o®0 3P0 0390
1 2 3 4 5 6
4 TeKCTUbHble MaTepuanbl. O6wme npaBuaa nposefeHns nabopaTopHbix paboT 2 2
Pacno3HaBaHWe TEeKCTU/IbHbIX BOJIOKOH. HaTypanbHble BOJIOKHA PaCTUTEIbHOIr0 MPONCX0XKAEHUS. 5 2
Pacrno3HaBaHWe TEeKCTWUJIbHbIX BOJIOKOH. HaTypajibHble BOJIOKHA )XMBOTHOIO MPOUCXOXXOEHWS. 5 2
Pacrno3sHaBaHne TEKCTUJIbHbIX BOJIOKOH. XUMmnyeckume BoJIOKHa. HeopraHmnyeckume BOJIOKHa. 5 2
5 OCHOBHbIE XapaKTEPUCTUKN CTPYKTYpPbI OnpeneneHne 04HOLUMKIIOBbLIX XapaKTEPUCTUK pacTsKeHna maTtepurana 4 2
MaTepuanos.Mpnbopbl  MeToAbI NX
onpegeneHuns.
MonyunknoBble HepaspbIiBHbIE XapakTepUCTukn | OnpeneneHne XXecTkocTu nNpu n3rnbe n ApanmpyeMocTn MaTepmnanos 4 2
MexaHU4yeCKMX CBONCTB Npu nsrmbe
TaHreHumanbLHOE CONPoOTUBIEHNE TEKCTUNbHLIX | ONpefeneHne TaHreHumasbHOro CONpoTUBIEHUS MaTepunasios 4 2
MaTepuasos.
Cop6buMOoHHbIe CBONCTBA M MPOHULIAEMOCTb OnpepeneHve BO34yXONPOHNL@EMOCTU MaTepmnanos U n3gennmn 4 2
MaTepuasos.
Cop6bunoHHbIe CBONCTBa M NPOHNLL@EMOCTb OnpepeneHve ycagku matepuasnos 6 2
MaTepuasios. [lornowleHue.
OnTn4eckme CBONCTBa TEKCTUJIbHbIX OnpegpeneHne nokasaTesiel ONTUYECKNX CBOWCTB MaTepnasios 6
MaTepuasos.
MN3HOC 1 N3HOCOCTOMKOCTb MaTepunasios. OnpepeneHne yCTONMYMBOCTUN OKPACKK TEKCTU/IbHbIX MaTepuasioB K PU3INKO-XUMNYECKUM 6
BO34ENCTBUSAM N K AEACTBUIO CBETOMOroabl.
NTOro: 51 18

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeayCcMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
4 HeTekcTunbHble MaTepuanbl.HaTypanbHbI COCTaBUTb KOJIIEKLINIO TEKCTUSIbHBIX MaTepmnanoB C y4eTOM aCCOPTUMEHTA TKaHeN 1-2 6 14
Mex. ICKyCCTBEHHbIN MexX. MO Ha3HAYE€HUIO N BOJIOKHUCTOMY COCTaBY. Hepens
[y6nnpoBaHHble (KOMMJIEKCHbIE) MaTepurabl. CoCTaBUTb KOJIEKLNIO TEKCTUJIbHBIX MaTeprnanos C y4eTOM aCcCOPTUMEHTa TKaHen 3-5 6 14
Mo Ha3Ha4Ye€HWIO N BOJIOKHUCTOMY COCTaBY. Hepenn
ACCOPTUMEHT XJIoN4YaTObyMa>KHbIX N NbHAHBIX | COCTaBUTb KOJIIEKLNIO TEKCTUIbHBIX MaTepmnanoB C y4eTOM aCCOPTUMEHTA TKaHeNn 6-8 8 14
TKaHewn. M0 Ha3Ha4Ye€HWIO N BOJIOKHUCTOMY COCTaBY. Hepenm
ACCOPTUMEHT LUENKOBbIX TKaHEMN. COCTaBUTb KOJIIEKLINIO TEKCTUSIbHBIX MaTepmnanoB C y4eTOM aCCOPTUMEHTA TKaHeN 9-11 6 14
MO Ha3HAYE€HWIO N BOJIOKHUCTOMY COCTaBY. Hepenm
ACCOPTUMEHT LUEPCTAHbIX TKaHeNn. CoCTaBUTb KOJIEKLNIO TEKCTUJIbHBIX MaTeprnanos C y4eTOM acCOPTUMEHTa TKaHen 12-14 6 14
Mo Ha3Ha4Ye€HWIO N BOJIOKHUCTOMY COCTaBY. Hepenn
OCHOBHbIE BUAblI TPMKOTa>KHbIX COCTaBUTb KOJEKLNIO TEKCTUSIbHBIX MaTepmnanoB C y4eTOM aCCOPTUMEHTa TKaHen 15-17 6 15
rnosoTeH.OCHOBHbIE BUAbl HETKAHbIX NOJIOTEH. | M0 Ha3Ha4YeHUIO 1 BOJIOKHUCTOMY COCTaBy. Hepenm
5 MneHo4Hble MaTepurabl. VickyccTBeHHas CoCTaBUTb KOJIIEKLMIO TEKCTU/IbHBIX MaTeprasioB C y4eTOM acCOPTUMEHTa TKaHewn 1-2 6 16
KoXa.PypHUTYpa. OTAeNnoYHble MaTepuraibl. MO Ha3HAYE€HWIO N BOJIOKHUCTOMY COCTaBY.
MpoknapoyHble n NoakNafoYHble MmaTepuasnbl. | CoCcTaBUTb KOIEKLMIO TEKCTUIbHBIX MaTeprasioB C y4eTOM acCOPTUMEHTa TKaHen 3-4 6 18
Mo Ha3Ha4Ye€HWIO N BOJIOKHUCTOMY COCTaBY.
Ckpennsiowme maTepumaibl. CocTaBJsieHMe njaHa-KoOHCNeKTa 5-7 6 18
TexHonorna npomsBoacTBa TKaHen.OcHoBHble | CocTaBsieHME NlaHa-KOHCNeKTa 8-10 6 17
npouecchl NpsageHns.
CoBpeMeHHble TeHAeHUUN NPonu3BOACTBa CocTaBsieHMe nJaaHa-KoHCNeKTa 11-12 6 16
TKaHen.CucTtembl NpsaeHns.
CtaHfapTulaumnsa TkaHen. HT[ TeKCTUAbHbIX CocTaBsieHne naaHa-KoOHCNeKTa 13-14 5 16
MaTepuanoB.lloHATHE copTa n
XapakKTepucTuKK, ycTaHaBanBaLime copT
TEKCTWUJIbHbIX MaTepuaJios.
COpPTHOCTb TPUKOTa»XHbIX N HETKaHbIX CocTaBfieHuMe naaHa-KoHCneKTa 15-17 5 16
MoJIOTEH.
NTOro: 78 204
5.9. KaneHpapHbin rpacduk BocnuTaTeNIbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 03.2028 MI'TY ayan.314 WcTopusa cospaHnsa ceMunHap Knpakoesa H.3. OlMK-3.1; ONK-3.2; NKYB-7.1;

nccnenoBaTesibCkaa U

NCKYCCTBEHHbIX BOJIOKOH

MKYB-8.1; MNMKYB-8.2;
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Moaynb

JaTa, MecTo npoBeneHus

Ha3BaHue MeponpuaTus

dopmMma npoBeneHUus
MEeponpuaTUs

OTBEeTCTBEHHbIW

JdocTU>XXeHus
obyualowmuxcs

Hay4HO-nccnegoBaTesibCKada
ANeAaATeNlbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

MeToaunyeckne ykasaHusa K BbINMOJHEHNIO 1abopaToOpHbIX http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052109
paboT no aucumnnmHe: «MaTepnanoseneHme B
NpPOn3BOACTBE N3N Nerko NPOMbILLIEHHOCTU»
[9neKTpOoHHLIN pecypc]: A obyyaloLwmnxca HanpasaeHns
noarotoBku 29.03.01 «TexHONOrnsa N3Oennin Nerkon
npoMblWwieHHoCcTn» / [cocTaBnTens Kngakoesa H.3.]. -
Mankon: MI'TY, 2019. - 41 c. - Pexxum gocTtyna:

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

By3os, b. A. LLIBeHble HATKN N KNeeBble MaTepurasbl 415 https://znanium.ru/catalog/document?id=431920
onexnabl : yd4ebHoe nocobue / B.A. bBy3os, H.A. CMyupHoBa. —
Mocksa : ®OPYM : UIHOPA-M, 2024. — 192 c. — (Bbicwwiee
obpa3oBaHue). - ISBN 978-5-8199-0950-8. - TekcT :
3/1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2044321

TekcTunbHOe MaTepuanoBeeHune: nabopaTopHbIn https://znanium.ru/catalog/document?id=477580
npakTuKym : y4yebHoe nocobue / 10.C. WycTos, C.M.
KuptoxuH, A.®. NaBbigos [ gp.]. — 4-e n3a., ucnp. n gon. —
MockBa : UHOPA-M, 2026. — 357 c. — (Bbicuee
obpasoBaHue). — DOI 10.12737/1172012. - ISBN
978-5-16-021798-7. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2188267

HeTKaHble TeKCTU/IbHbIE MaTepuabl [D1eKTPOHHbIN http://www.iprbookshop.ru/62207.html
pecypcl: y4yebHoe nocobue / M.B. AHTOHOBa, W.B. KpacuHa. -
KasaHb: Ka3aHCKWIA HauMOHabHbIN NCCNefoBaTeNbCKU
TexHosornyeckum yHunsepcuteT, 2016. - 80 c. - 3bC
«IPRbooks» - Pe)xum gocTtyna:
http://www.iprbookshop.ru/62207.html

BeccoHoBa, H. I'. MaTepuanbl 4ns oTANKN 0OeXAbl : https://znanium.ru/catalog/document?id=471900
yyebHoe nocobue / H.I'. beccoHoBa, b.A. By3oB. — MockBa :
DOPYM : UHOPA-M, 2026. — 144 c. — (Bbicluee
obpasoBaHue). - ISBN 978-5-16-021591-4. - TekcT :
3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2230911

TiomeHes, 0. 4. MaTepuanbl 4na NpoLEeCccoB cepBuca B https://znanium.ru/catalog/document?id=431637
VHAYCTPUN MOAbl U KPacoTkl : y4ebHoe nocobue ans
6akanaspos / lO. 4. TiomeHeB, B. . CtenbmaweHko, C. A.
Bunkosa. - 3-e n3a., ctep. - Mocksa : U3gaTenbLcKo-Toproeas
Kopnopauusa «dawkos n K°», 2023. - 398 c. - ISBN
978-5-394-05117-3. - TeKCT : 3N1€eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2083021

YyebHo-MeToAMYECKNE MaTepuasbl A1 CAMOCTOATENbHOM paboThl 06yYaloLNXCS U3 Ynucna
WHBAJINIOB W JINL, C OrPaHUYEHHBLIMM BO3MOXHOCTAMN 300p0Bbs (OB3) NpenocTaBnaoTCca B popMax,
aJlanTUPOBAHHbIX K OrPaHNYEHNSAM VX 300P0BbSA U BOCMPUATUSA MHPOPMaLUUn:

ONs nuu C HapyLWeHUaMM 3peHuns:

B NnevyaTHon hopMe yBEIMYEHHbLIM LPUGDTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.
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e B nevyaTHom opme,
e B (JOPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nvy C HapyLeHWSMUW ONMOPHO-ABUraTeNbLHOro annapaTa:
e B MevyaTHOW chopme,

e B ()OpMe SNEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-3.1 icnosib3yeT XxapakKTepUCTUKK NapaMeTpoB MaTepmnanos, NPUMEHseMbIX B MPON3BOACTBE U3LE/INA JIerKOon
NPOMBILLIIEHHOCTN, TEXHWKO-3KOHOMUYECKNE NoKasaTenn U3genmi n TeXHnYeckne cpeacTea A1 U3MepeHnst OCHOBHbIX
rnapamMeTpoB TEXHOJIOrMYECKMX NPOoLLeCcCoB.

5 5 MaTepuanbl ons ogexabl u
KOH(PeKLMOHMpPOBaHne
45 45 MaTepuanosefneHve B

Nnpon3BOACTBE N3fenun
JIErKOW MPOMBbILLIAEHHOCTH

2 2 O3HakoMUTeJIbHas NpakTuKa

4 4 Hay4Ho-nccneposaTtenbcKas
paboTa (nonyyeHne
NepBUYHbLIX HAaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

8 9 MoaroToBKa K cAaye u cpava
rocyfapCTBEHHOI0 3K3aMeHa

8 9 BbinonHeHne n 3awuTa
BbIMYCKHOWN

KBaAnunKaunmoHHom paboTsl

OMNK-3.2 MNpoBOoANT U3MEpeHNs NapaMeTpPoB MaTepranosB, PacCHNTbIBAET TEXHUKO-OKOHOMMYECKME MoKa3aTenn n3gennm un
MNCMNOJb3yeT OCHOBHbIE 3HAHNSA AN NAEHTUPNKaUMM N Hay4HO-060CHOBaHHOIr o Bbibopa 060py0BaHMS N OCHACTKN ANs
MPOEKTUPYEMbIX N3OENUN C YHETOM X KOHCTPYKTUBHO-TEXHOJIOMTMYECKNX U IKOHOMUYECKNX MapaMeTpPOB.

34 34 MexaHunKa

4 4 DNeKTPOTEXHNKA, OCHOBBI
3/1€KTPOHUKN N aBTOMATUKMN

5 5 MaTepuanbl ons ogexabl u
KOH(EeKLMOHMPOBaHNe

45 45 MaTepuanosefneHve B

Nnpon3BOACTBE N3fenumn
JIErKOW MPOMbILLIAEHHOCTH

2 2 O3HakoMUTeJIbHas NpakTuKa

4 4 Hay4Ho-nccneposaTtenbcKas
paboTa (nonyyeHune
NepBUYHbLIX HaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)

6 6 TexHonorn4yeckas (NPoeKTHo-
TexHOJIornyeckas) npakTmka

8 9 MoaroToBKa K coaye n caava
rocyfapCTBEHHOI0 3K3aMeHa

8 9 BbinosHeHne 1 3awunTa
BbIMYCKHON

KBaannKaLMoHHoM paboTbl

MKYB-7.1 VUcnonb3yeT 6a30Bble OCHOBLI METOA0B, MPMEMOB, TEXHOJIOTMIA N SKCMEPTHLIX NPOLEAYpP OLLEHKN 0OeXObl N ero

NMpon3BOACTBA.

4 4 fvrneHa ogexnabl

45 45 MaTepuanosefneHve B
Nnpon3BOACTBE N3fenumn
JIErKOW MPOMbILLIAEHHOCTH

8 8 ToBapoBefeHune n
3KCNepTm3a LWBENHbIX
ns3gennn

8 8 NoeHTndukaumsa Koxxu, mexa
N TEKCTUJIbHbIX MaTepunaJsioB

8 9 YnpasneHne ka4ecTBoM
LLIBENHOIO NMPOX3BOACTBA

8 9 TexHonorn4yeckune npoueccel
Ha NpeanpuATUsaX cepeuca

8 9 MpeponnaomMHas rnpakTuka

8 9 MoAroToBKa K caaYe v caadva
rocyapCTBEHHOIro0 3K3aMeHa

8 9 BbinosiHeHWE 1 3aWnTa
BbIMYCKHOMN

19/101




Tanbl d)OpMMpOBaHIMI KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

KBaJIMUKALIMOHHON paboThl

NMKYB-8.1 OnpefensieT 0OCHOBHbIE MYTU COBEPLLUEHCTBOBAHUA KaYeCTBEHHbIX NMOKa3aTenen oaexXAbl U ero Npon3BoACTBa.

4 4 nrneHa ogexxabl

45 45 MaTepuanoBseneHuve B
NnPoOn3BOACTBE NU3nenunin
JIErKOW MPOMBbILLIAEHHOCTH

8 8 MepyeHaan3uHr WBENHbIX
n3gennn

8 8 KaTeropumHeli MeHegXMeHT

8 8 ToBapoBefneHue n
3KCMnepTM3a WBeNHbIX
n3pennn

8 8 NoeHTudunkaumsa Koxxm, mexa
N TEKCTWUJIbHbIX MaTepunasos

8 9 YnpasneHne ka4ecTsoM
LLIBENHOI0 NMPOM3BOACTBA

8 9 TexHonornyeckne npowuecchl
Ha NpeanpuaTUAX cepeuca

6 6 TexHonornyeckas (MpoeKkTHo-
TEeXHOoJI0rn4yeckKasn) NnpakTuKka

7 8 Hay4Ho- nccnenosaTesibCKas
paboTa

8 9 MpenannioMHas npakTuka

8 9 MoproToBka K caadve u caava
rocyapCTBEHHOIr0 3K3aMeHa

8 9 BbinonHeHWe 1 3awmTa
BbIMYCKHOWN

KBa/IMUKALIMOHHOM paboThl

MKYB-8.2 licnonb3yeT onbIT NPOBEAEHNSA U NPAKTUYECKOro MPUMEHEHNS pe3yibTaToOB UCCNeA0BaHUIA No
COBEpPLLUEHCTBOBaHUIO Ka4eCTBEHHbIX MOKasaTesien ogexabl 1 ero NnpoM3BoACcTBa.

4 4 nmrueHa ogexxabl

45 45 MaTepuanoseneHve B
NMPOn3BOACTBE N3Jennmn
JIErKOW MPOMBbILLJIEHHOCTH

8 8 MepyeHaan3uHr WBENHbIX
n3pennn

8 8 KaTeropumnHbli MEHEO)KMEHT

8 8 ToBapoBefeHue 1
3KCNepTm3a WBENHbIX
n3gennn

8 8 NoeHTudpunkaumsa Koxxm, mexa
M TEKCTWJIbHbIX MaTepunasos

8 9 YnpaBneHne Ka4ecTBOM
LUIBEHOrO MPOMN3BOACTBA

8 9 TexHoNnorn4yeckue nporecchl
Ha NpeanpuaTusaX cepuca

7 8 Hay4Ho- nccnegosaTesibCckas
paboTa

6 6 TexHonornyeckas (MpoeKkTHo-
TEeXHOJI0rn4yeckasn) NnpakTuKka

8 9 MpenannioMHas NnpakTuka

8 9 MoAroToBka K caaye v caadva
rocyfapCTBEHHOr0 3K3aMeHa

8 9 BbinonHeHne 1 3awinTa
BbIMYCKHON

KBanNuUKaLMoHHoM paboTbl

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOyyeHus HaummeHoBaHue
pesynbTaThbl HeyAnoBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

MKYB-8: MpuHUMaeT y4acTue B NCCIeJOBAaHNSX MO COBEPLUEHCTBOBAHMNIO KA4YeCTBEHHbIX NMoKa3aTenen oaexXabl U ero
Npoun3BOACTBA C MOCAeAYOLMM MPUMEHEHUEM Pe3y/IbTaTOB Ha NPaKTuKe

MKYB-8.1 OnpenenseTt 0OCHOBHbIE MYTWN COBEPLUEHCTBOBAHNS Ka4eCTBEHHbIX MOKa3aTesNlen ofexAbl 1 ero Npon3BoACTBa.
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE Pa3pgensl oTyeTa,
npUHLUWABLI, 3HaHWA HO copepxxalune cucTtemaTuyeckmne | 3aver
MeToAbl U oTAesbHble 3HaHWA
cpeacTsa npobenbl 3HaHUA
obecneyvyeHuns

6e3onacHbIX n/unm
KOMMOPTHbIX
YyCNOBUN XXN3Heaes
TeSIbHOCTN B
TexHocpepe.

YmMeTb: Co3aaBaTb

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

M nogaepXxmBaThb JonyckatoTcs yMeHUns
6e3onacHble HebosnbLne

YCJIOBUSA XN3He[es ownbkKmn

TeNbHOCTU B

bbiTOBON,

NpPoOn3BOACTBEHHOMN

1 NpupogHom

cpenax.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
cpencTeamm u B/lafeHmne e MpUMeHeHne cucTemMaTU4eCcKOM | cucTemaTunyeckoe
MeTogamum HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
obecneyeHns HaBbIKOB HaBbIKOB
6e3onacHbIX n ponyckarTcs

KOMMOPTHbIX npobensl

YCNOBUI XXN3Heaes
TeNbHOCTN B
6biTOBON,
NMPON3BOACTBEHHOM
1 NpupogHom
cpepnax.

MKYB-8: MpuHUMaeT y4acTue B UCCIeJOBAaHNSX MO COBEPLUEHCTBOBAHMIO KA4YeCTBEHHbIX NMoKa3aTenen oaexabl U ero
Npoun3BOACTBA C MOCAeAYOLMM MPUMEHEHUEM Pe3y/IbTaTOB Ha NPaKTuKe

MKYB-8.2 Ncnonb3yeT ONbIT NPOBEeAEHNS N NPAaKTUYECKOro NPUMeHeHNs pe3ynbTaToB NCCe40BaHWIA Mo

COBepLUIEeHCTBOBaHNIO Ka4eCTBEHHbIX rnokasaTtesien ofgexabl U ero npon3BoacCTBa.

3HaTb: METOAbI
NPOrHO3MpoBaHNA
Ype3Bbl4aMHbIX
cuTyauum n
pa3paboTku
Moaenemn nx
nocneancTBun;
MeToabl
nccnenoBaHns
YyCTONYMBOCTY (hyH
KLUMOHNPOBaHMSA
NMPON3BOACTBEHHb
X 06BbEKTOB 1
TEeXHNYeCKnxX
cucTem B
Ype3Bbl4aHbIX
CUTYyaumsax.

®parmeHTapHble
3HaHWA

HenonHble 3HaHuA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: ngeHTngun
unpoBaTb
onacHocTHn
passIn4yHoOro
MPOUNCXOXXAEHUNS;
BbISIBNATb U
YCTPaHATb
rnpobnemb|
CBfI3aHHbIE C
HapyweHnaMn
TEXHUKN
6e3onacHoCTK Ha
paboyem mecTe;
OuEeHVBaTb
BO3MOXXHbl€ PUCKMN
OT Ype3BblYalHbIX
cUTyauumn
passn4yHoro

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Pa3pensl oTyeTa,
3aveT
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
MPOUCXOXKAEHUNS.
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
opraHusaumu HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MeponpusaTun nNo HaBbIKOB HaBbIKOB
oXpaHe Tpyha u JonyckawTcs
TexHuke npobensl

6e3onacHoCTM Ha
paboyem mecTe;
HaBblkamMu
OKa3aHusa nepson
MOMOLLW 1 3aLlMThI
MpPoOn3BOACTBEHHOI
0 nepcoHana oT
BO3MOXXHbIX
nocnencTBui
Ype3Bbl4aMHbIX
cuTyauun.

MKYB-7: ,D,EMOHCTpI/IpyET KOMMMJIEKCHbIE 3HAHWS N CUCTEMHOE NOHMMaHKe 6a30BbIX OCHOB METOA0B, npnemMmos n TEexXHOoJI0rnmn
ONTUMU3ALNN NHPOPMALMOHHO-aHAJIMTUYECKNX N DKCMEPTHLIX NpoLenyp OLEHKU oAexAbl, U ero Nponu3BoACTBa

MKYB-7.1 Ucnonb3yeT 6a30Bble OCHOBbI METOA0B, MPUEMOB, TEXHOJIOMUIA N SKCNEPTHbIX NPoLeAyp OLEHKN o4eXAbl N ero

Mpovu3BOACTBA.

3HaTb: MeToAbl, |®PparMeHTapHbIe HenosnHble 3HaHuA | ChopmumpoBaHHble, | ChopMmpoBaHHbIe Paspensl oT4HeTa,
npuemsl, 3HaHUA HO coep>xaliume cucTtemMaTundeckme | 3a4eT
TexHosI0rum n oTAesibHble 3HaHUA

3KCMNepTHble
npoueaypsl

OLeHKN ofexabl 1
ee Nnpon3BoACTBa.

npobensbl 3HaHUA

YMmeThb:

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CdopMupoBaHHble

MPUMEHSATb 3HaHUA nornyckatoTcs yMeHus
6a30BbIX OCHOB HebonbLne

TexHosornm owmnbKM

Npon3BOACTBa

LUBENHbIX N30ennn

rnpu NpoBeneHNn

9KCMepTun3bl 3TON

TOBAPHOW rpynmsbl.

Bnapetsb: YacTu4Hoe HecunctemaTtuydecko | B YcnewHoe un
HaBblKaMu B/lafeHune e NpuMeHeHne cucTemMaTUYecKoM | cucteMaTuyeckoe
onTUMKU3aUMnN UHE | HaBblkamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
OpMaLMOHHO- HaBbIKOB HaBbIKOB
aHaINTUYECKUX 1 nornyckatoTcs

3KCMEepPTHbIX npob6ensbl

npoueayp OLEeHKM
ofexnabl 1 ee
npovn3BoACTBa.

OMNK-3: CnocobeH NpoBOANTbL N3MEPEHWNSA MapaMeTpPoOB MaTEPUAJIOB, N3AENNIA N TEXHOOI NYECKUX NMPOLLECCOB

OMK-3.1 Ncnonb3yeT XxapakTePUCTUKN MapaMeTPOB MaTepuasos, NPUMEHsSIEMbIX B MPOU3BOACTBE U3LENNI JIerKow
MPOMBbILLIMIEHHOCTU, TEXHUKO-3KOHOMMYECKME NOoKasaTenn N3fennn n TEXHUYeCKne CpeacTea A/ U3MEepPeHMs OCHOBHbIX
NnapamMeTpPOB TEXHOJI0r MYECKMX MPOLLECCOB.

3HaThb:
XapaKTepUCTuKn
rnapameTpoB
MaTepuasos,
NMPUMEHsIEMbIX B
rMpoun3BOACTBE
n3aennn nerkomn
MPOMBbILLIEHHOCTN
TEeXHUKO-
3KOHOMUMYecKune
rnokasaTtenm
n3nennm n
TexHun4yeckme
cpeacTBa ons
n3mepeHus
OCHOBHbIX
rnapameTpoB
TEXHOJIOrNYeCcKunx
npoueccos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

Pa3pgensl oTyeTa,
3a4eT
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

YMeTb: NpoBOANTbL
n3mepeHus
rnapamMeTpoB
MaTepnasos,
paccYnTbIBATh TEX
HUNKO-
3KOHOMUMYEcKue
rnokasaTtesnn
n3genun n
NCMoSb30BaTb
OCHOBHble 3HaHUSA
ans
NOeHTUUKaLnmM n
Hay4HoO-
o60CcHOBaHHOIoO
BbIbOpa
obopynoBaHus n
OCHACTKW Ons
NMpoeKTUPyeMbIX
n3genni c y4eTom
MNX KOHCTPYKTUBHO-
TEeXHOIOrNYeCKMX
1 3KOHOMUYECKUX
rnapamMeTpoB.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKamMu
n3mMepeHus
rnapamMeTpoB
MaTepunanos,
n3nennm n
TEeXHOJIOrn4yecKunx
rnpoLeccos
Mpon3BOACTBA
n3aennin nerkomn
MPOMbILLIEHHOCTN
C y4yeToM
TeXHUYeCKunx
BO3MOXKHOCTEN
npegnpuaTus.

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckatTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMK-3: CnocobeH NpoBOAUTL U3MEPEHVs MapaMeTPOB MAaTEPNaoB, U3LEeANA N TEXHONOrMYECKMX MPOLLeCCoB

OlK-3.2 MNpoBoanT n3MepeHnsa napaMeTpoB MaTepuasioB, pacCHNTbIBaeT TEXHNKO-IKOHOMUYECKNE MoKasaTenu N3oennnm n
MCNoJib3yeT OCHOBHbIE 3HaHNA 018 NAeHTUPUKauum n Hay‘-lHO—OﬁOCHOBaHHOFO Bbl60pa oﬁopynosava N OCHACTKW ons
NMPOEeKTUpyeMbIX n3gennn c YH4€TOM NX KOHCTPYKTUBHO-TEXHOJIOTMYECKUNX N SKOHOMUNYECKNX NMapaMeTPOB.

3HaTb: MeToAabl
rnpoeseneHns
n3MepeHunin
rnapameTpoB
MaTepuasos,
pacyeTa TeXHUKO-
3KOHOMUNYECKUX
rnokasaTtenen
n3gennn; meToab
naoeHTUUKaUnM n
Hay4Ho-
obocHoBaHHOIo
BblbOpa
obopynoBaHusa n
OCHaCTKu ans
MPOeKTUPYEMBbIX
n3pennn C y4eTom
NX KOHCTPYKTUBHO-
TEXHOJIOrnYecknx
1 3KOHOMUYECKUX
rnapamMeTpoB.

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: NpoBOAMNTL
n3MepeHus
napamMeTpoB
MaTepunasnos,
pacyeT TeXHUKOo-
3KOHOMUYECKUX

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Pa3pensl oTyeTa,
3aveT
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

rnokasaTtesnen
n3nennn;
1MCNosib30BaTb
MeToAbl
naeHTUUKaUnm n
Hay4Ho-
obocHoBaHHOIo
BblbOpa
obopynoBaHusa n
OCHaCTKu ans
MPOeKTUPYEMBbIX
N34eNNn C y4eTOM
NX KOHCTPYKTUBHO-
TEeXHOJIOrn4yecKunux
1 SKOHOMUYECKUX
rnapamMeTpoB.

Bnapetb:
HaBblKamMu
n3mepeHus
rnapameTpoB
MaTepuanos,
n3gennn n
TEXHOJIOrNYeCcKunx
rnpoLeccos
Npon3BOACTBa
n3nennn nerkomn
MPOMbILLIIEHHOCTU
C YH4€TOM UX KOHCT
PYKTUBHO-
TEXHOJIOrNYeCKUnX
1 3KOHOMUYECKUNX
rnapameTpoB;
HaBblKamMu
MCMOoNb30BaHUS
MeTo40B
naeHTudurKaumm n
Hay4Ho-
obocHoBaHHOIo
BblbOpa
obopynoBaHuAa 1
OCHacCTKu gns
MPOeKTUpPYyEeMbIX
n3pennn c y4eTom
MX KOHCTPYKTUBHO-
TEXHOJIOrNYeCKUnX
1 3KOHOMUYECKUNX
rnapameTpos.

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUWA, HaBbIKOB U (U1M) onbiTa AEATEeJIbLHOCTU, XapaKTepUu3yloLWwux dTanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

KOHTpPOJIbHbIe BONPOCHI N 3afiaHnA A9 NpoBefeHNsa TeKyLero KoHTpoaa 1. MNpoTsaxxeHHoe Teno,
FM6KO€L4ﬂquHOG,ClwaﬂHMM nonepeYvyHbiMun pa3MepaMm,orpaHquHHoﬁ,unMHu,npmronHoe,unﬂ
N3roToB1EHNA MPAXUN N TEKCTUJIbHBIX MaTepPnaJZiOB Ha3bliBaeTCA.

1) TeKCTnNbHOE BOJIOKHO

2) TEKCTUNBbHLIN MaTepuarn

3) TeKCTUNbHAA HUTb
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4) npsi>ka

2. HUTb, nony4yeHHas nyTem npsaeHnsi BOJIOKOH, Ha3biBaeTCs:

1) TekCcTUb

2) npsxa

3) maTepunan

4) BOJIOKHO

3. HaTypaJibHble BOJIOKHa:

1) KanpoH, JlaBCaH, CnaHaekc, HUTPOH, BUHOJI

2) BMCKO3a, XJI0MNOK, CTEKJIOBOJIOKHO, LepCTb, WenkK

3) XNI0NOK, NeH, WepCThb, Wesnk, acbect

4) KarnpoH, weJsiK, XJIONok, JilaBCaH

4. Pa3zgeneHne TEKCTUJIbHbIX BOJIOKOH B 3aBUCMMOCTU OT MPOUCXOXKOEHUS:

1) HaTypanbHbIE N XUMUYECKME

2) pacTuTesibHble N UCKYCCTBEHHbIE

3) XXMBOTHbIE N CUHTETNYECKNE

4) HaTypa/ibHble N XXMBOTHbIE

5. Mopgpa3sneneHne HaTypasibHbIX BOJIOKOH:

1) NCKYCCTBEHHble, CUHTETUYECKIME, HEOPTraHNYecKne

2) pacTtuTesibHble, XXNBOTHbIE, HEOPraHN4YeCKune

3) XXNBOTHbIE, pacTuTesibHble, NCKYCCTBEHHbIE
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4) NCKYCCTBEHHbIE 1 XXNBOTHbIE

6. MogpasneneHne XMMNYECKNUX BOJIOKOH:

1) pacTtuTesibHble, CUHTETUNYECKNE, HEOPIraHN4YeCKne

2) XXNBOTHbIE, NCKYCCTBEHHbIE, HEOPIraHMNn4eckKmne

3) UCKYCCTBEHHbIE, CMHTETUYECKNe, HeopraHn4eckmne

4) XKNBOTHbIE, pacTuTeNibHbie, WeJIKoBble

7. NokKa3aTesnb, Bblpa)Ka}OLLI,VIVI TOJILWNHY BOJIOKOH:

1) nnHenHasa NAoTHOCTL T

2) NpOYHOCTb

3) yOJINHEHME NPU PaCTXKEHUN

4) maccy

8. EAMHMLa namepeHns JTMHENHOW NMAOTHOCTHU:

4) kKr/m

9. Ynpyrum yoinHeHUeM Ha3blBaeTCS:

1) yanvHeHne, KOTOpoe Mnocje pasrpys3ke He ncyesaer

2) YONNHEHNE, ncyesarulee nocrterneHHo, B Te4eHne HEKOTOPOro BpeMeHU nocne CHATUA Harpy3ku

3) yYAOnnHeHne, MrHoBeHHO nc4yesatkoulee nocsie CHATUA Harpy3ku
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4) HyneBoe yaanHeHne

10. 2nacTUYHbIM YOJIMHEHNEM Ha3blBaETCSH:

1) yannHeHne, KOTOpoe MNoc/sie pasrpy3ku He ucyesaeTt

2) yYAONnHeHne, ncyesaruliee nocrterneHHo, B Te4eHne HEKOTOPOro BpemMeHUn nocysie CHATUA Harpy3ku

3) yAJIMHeHne, MFHOBEHHO McYe3atolee rnocjie CHATUSA Harpy3ku

4) yannHeHne B HECKOJIbKO pa3

11. NMnacTmnyecknm yanmHeHneM HasblBaeTCH:

1) yannHeHne, KOTOpoe Mocsie pasrpysku He ucyesaeTt

2) yOJINHeHne, ncyesatollee NocTeneHHo B TeYeHNEe HEKOTOPOro BPEMEHM MOC/e CHATUS Harpy3Ku

3) yOJIMHEeHMe, MTHOBEHHO McYe3atollee Mnocsie Harpyskun

4) yonnHeHne B HECKOJIbKO pas3

12. XeMOCTOMKOCTb BOJIOKOH XapaKTepusyeTcs:

1) CTOMKOCTbIO K AENCTBMUIO Pa3/INYHbIX XMUMNYECKUX peareHToB

2) CTONKOCTbIO K EeNCTBUIO COJTHEYHbIX JIyYen

3) CTOMKOCTbIO K Pa3/InyHbIM Harpyskam

4) CTONKOCTb K pa3pblBaHUIO

13. MpnYnHa CUIbHON CMUHAEMOCTU X/6 TKaHen:

1) cTeneHb 3pesioCTU BOJIOKOH

2) 6onbllag fona nnactTnyeckon gedopmaumm

3) pencTBua cBeTonoroasbl
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4) pencTBNE XMMUYECKNX peareHToB

14. XenTtoe nnams, cepblil Nenen, 3anax »>xeHo byMmarn xapakTepeH:

1) wenky

2) wepcTn

3) HaTypaJibHbIM BOJIOKHAM PacTUTENIbHOIrO NMPOMCX0XXAEHUNS

4) KanpoHy

15. CneKLWnNCcs YepHbIN LLIAPUK MOCAe FOPEeHNs, 3amnax XXXXeHOoro nepa XxapakTepeH:

1) HaTypaJibHbIM BOJIOKHaM XXUWUBOTHOIO NMPoONCxoXxaneHns

2) HaTypaJibHbIM BOJIOKHAM PacTUTENIbHOIrO NMPOMCX0XXAEHUNS

3) CUHTEeTUYECKNM BOJIOKHAM

4) NCKYCCTBEHHbLIM BOJIOKHaM

16. ickycCcTBEeHHble BOJIOKHa:

1) meTananyeckme, CTEKJI0BOJSIOKHO

2) BUCKO3Hble, TPMaLleTaTHbIe, aueTaTHble

3) KarnpoH, JlaBCaH, CnaHAeKC, HUTPOH, BUHOJI, XJ1IOPUH, noJsinnpornmnsieHoBble

4) WepCTh, WenK, XJI0MNoK

17. CUHTEeTUYeCcKmne BOJIOKHA:

1) meTananyeckne, CTEKJI0BOJSIOKHO

2) BUCKO3HbIe, TPpnaueTaTHble, alleTaTHbIE,

3) KanpoH, JlaBCaH, CnaHAeKCc, HUTPOH, BUHOJI, XJIOPUH, noJsinnponmnyjieHoBble
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4) WepCTb, WenkK, XJ0MnoK

18. XnMmnyeckme HeopraHn4eckme BoJIOKHa:

1) MeTannyeckme, CTEKJI0BOJIOKHO

2) BNCKO3HblE, TpunaueTaTHble, alleTaTHbIE,

3) KanpoH, JlaBCaH, CNaHAeKC, HATPOH, BMHOJ, XJIOPUH, NOJUMPONUIEHOBbIE

4) WepCThb, WeNK, XJ0MNoK

19. CblprM Oona npomssonctTBa BUCKO3HOIO BOJIOKHaA CITY>XKUT:

1) xnonkoBas LLenas03a

2) uennwonosa opeBeCuHbl enn, NNXTbl, COCHbI

3) KaMeHHbIN yronb

4) wepcTb

20. CblpbeM Ona npomnssoncTBa TpMaueTaTHbIX N alleTaTHbIX BOJIOKOH CIYXNT:

1) xnionkoBas LLents103a

2) uenano3a ApeBecuHbl en, MUXTbl, COCHbI

3) KaMeHHbI Yyrosb

4) wepcTb

21. 3anax ykKcyca npu ropeHun xapakTepeH:

1) xnonky

2) aueTuaLenniosI03HbIM BOJIOKHAM

3) wepcTn
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4) wenky

22. CblpbeM ONe NPON3BOACTBA KanpoHa CAYXUT:

1) xnonkKoBas LesnJ103a

2) uennwonosa opeBeCUHbI enn, NNXTbl, COCHbI

3) KaMeHHbIN yronb

4) xnonok

23. 3anax cypryda rnpu ropeHun XxapakTepeH:

1) KanpoHy

2) XN0opuHY

3) xnonky

4) wenky

24. CblpbeM AJ1s Npon3BOACTBA NONIPUPHBIX BOJIOKOH CIY>XXUT:

1) aTnneH n aueTuneH

2) NpoayKTbl NnepepaboTkn HedTn

3) xJIonKoBas LLeJIs1t0s103a

4) wepcTb

25. CoipbeM gna nponssoacTtea NBX BOJIOKOH CNYXUT:

1) aTnneH n aueTuneH

2) NpoayKTbl NnepepaboTkn HedTn

3) uennnosa ApeBecuHbl e, MUXTbI, COCHbI
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4) xnonok

26. BonloKHa, CTOMKME K AENCTBUNIO MUKPOOPIraHNU3MOB U MJ1eCEHN:

1) wepcCTb, Wenk

2) NBX, HATPOH, CNaHAeKc, slaBcaH, KanpoH

3) Xa0noK, WepcTb

4) xnonok, LwenkK

27. 3anax xsopa npu ropeHnmn xapakTepeH:

1) wepcTtun

2) KanpoHy

3) XN0puHYy

4) wenky

28. BonokHa, cnocobHble nponyckaTb yAbTpadroneToBble y4n:

1) aueTaTHbIe BOJIOKHA

2) CTeKJI0BOJIOKHa

3) acbecT

4) KanpoH

29. Hanbonee Ba)kHble XapaKTEPUCTUKN BOJIOKOH:

1) 6neck, onameTp, WNPUHA, Macca, rTMBKOCTb, MPOYHOCTb

2) TOAWMHA, OJIMHA, MPOYHOCTb, YOJIMHEHME NPU pacTaXKeHUN, TMOKOCTb, YyCTONYMBOCTb K
BO34eNCTBUAM BHELUHEN cpenbl

3) cnocob ropeHus cnocob Npon3eBoaCcTBa, OTAESKA, YCTONYNBOCTb K BO3AENCTBUAM BHELLUHEN
cpenbl
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4) pnvHa, WnpuHa, Macca

30. MocnenoBaTeNbHOCTb MPOU3BOACTBA XUMUYECKNX BOJIOKOH:

1) npeaBapuTenbHas o6paboTka Cbipbs > NPUrOTOBJIEHME NMPAANILHOIO pacniasa > (popMoBaHMe
HUTen > oTAeska > TeKCTUbHas nepepaboTka

2) TekcTunbHasa nepepaboTka > NPUroToBEHUE NPAANILHOIO pacnnaasa > opMOBaHNE HUTEN >
oTaenka > npegBapuTenbHas obpaboTka cbipbs

3) dhbopMoOBaHME HUTEN > NPUIrOTOBJIEHNE NPAANIIBHOIO pacrnjaBa > OTAeNIKa

4) TeKCTuNbHas nepepaGOTKa > npuroTosJieHNne NpaansibHOro pacrJjiaBa > oTaesiKa >
npeaBapumnTesibHasa o6pa60TKa CbipbA

MpuMepHbIA NepeyeHb BOMPOCOB K 3K3aMeHyy no aucuunnuHe «MaTtepuanosegeHue B
NPoOU3BOACTBE U3AEJIUM JIErKOU NPOMbILLUJIEHHOCTU>» (4 ceMecTp)

1.Knaccnduvkaumns TeKCTUNbHbIX BOJIOKOH. OCO6EeHHOCTN BbICOKOMOJIEKYIIPHbLIX COEANHEHWA,
COCTaB/IAOLLMX BOJIOKHA.

2. CBoncTBa BOJIOKOH (AJ1IMHA, NPOYHOCTb, YAJIMHEHNE, CBETOCTONKOCTbL, TEMNOCTONKOCTD,
XEeMOCTOMKOCTb).

3. HaTypanbHble BOJIOKHA PACTUTEJIbHOI0O U XXUBOTHOIO MPOUCXOXKOEHUS. XNMMNYECKNIN CoCTaB
BOJIOKOH 1 OCHOBHble CBONCTBA.

4. XapaKTepuCcTuKa N CBONCTBA MCKYCCTBEHHbIX BOJIOKOH. MIcxogHOE cbipbe AN UX NMOSyYEeHUS.

5. XapaKTepVICTI/IKa N CBOWNCTBA CUHTETUYECKNX BOJIOKOH. Bon0KHoo6pa3y+0Lu,|/|e nonumMmepbl ansa nx
nony4vyeHmA.

6. OCHOBHbIe 3Tanbl npageHus. MNMpoueccol NPALEHNSA N NX COOEPXKAaHUSA.

7. CucteMbl NpAageHNsa BOJIOKOH XJ10MKa U JibHa.

8. CncTteMbl NpsageHns BOJIOKOH LUEPCTH, WeKa N XUMUYECKMX BOJIOKOH.

9. Knaccngpmnkauma n BUAbl TEKCTUIbHbIX HUTeNn.

10. BAanaHMe BOIOKHUCTOr0 CoCTaBa Ha BUA TEKCTUJIbHbIX HUTEN.
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11.

Buabl Npsi>kn, nx 3aBUCMMOCTb OT cnocoba nNpsaeHnsa n CTpykTypbl. 12. OCHOBHble

XapaKTEePUCTUKN CTPYKTYPbl U CBOMCTB TEKCTUJ/IbHbIX HUTEN.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

OCHOBHble 3Tanbl BbIpaboTKM TKaHW. MoAr0TOBKa HATEN OCHOBbI U YTKa K TKa4yecTBy.

CxeMa 4esIHOYHOro TKaLKoro CTaHka.

BecyenHoYHbIe TKaLKMe CTaHKU. MHOro3eBHbIN TKaLKUM CTaHOK U cTaHkn CTB.

CTpoeHue TKaHU. Knaccnpukayms TKaukux nepensieTeHunn.

XapaKTepucTuKa KJlacca NpoCTbIX U MeJsIKoy30p4aTbiX nepenieTeHuni.

XapakTepucTmnka Kaacca NpocThbiX N KPYMNMHOY30pYaThbIX I'IepeI'IJ'IeTeHI/II7I.

MooroTtoBKa XJ'IOI'I‘-IaT06yMa)KHbIX MaTepnanoB K KpalleHUo N ne4YaTaHUto.

MoOroToBKa JIbHAHBIX MaTepMasioB K KpalleHUo U nevyaTaHuio.

MoproTtoBka LepCTAHbIX MaTepnaloB K KpalleHNo 1 neYaTaHUIo.

MooroToOBKa MaTepmanoB U3 HaTypPasibHOro WeJsiKa K KpalleHUIo 1 NeYyaTaHuio.

MoOoroToBKa MaTepManoB N3 XUMUYECKUNX HUTen K KpalweHNo n ne4aTaHuto.

KpalweHune TeKCTU/bHbIX MaTepnanoB. Knaccnpukayns Kkpacutenen.

Buabl ne4aTn TEKCTUbHbIX MaTepnanos.

3akn4ynTenbHasa oThesKa XJ']OI'I‘-IaTO6yMa)KHbIX N JIbHAHBIX MaTepnaoB. CneuwnanbHble BUAbI

OTOENOK.

28.

29.

30.

31.

3akn4unTeNnbHasa OTAENKa LepCTAHbIX MaTepnaJioB. CneumnanbHble BUObl OTAENOK.

3ak4dnTeNnbHasa oTAe/IKka MaTepuasnoB N3 HaTypanbHOro wesnka. CrneynasbHble BUObl OTOESOK.

3akn4ynTenbHasa oThesKa MaTepnasioB U3 XMMNYECKNX HUTen. CneynanbHble BUAbI OTOENOK.

Knaccngpunkaumsa TKaHen no BOJIOKHNUCTOMY CcOCTaBy. MeTofbl onpeneneHns BOJIOKHUCTOrO

COCTaBa.
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32. leoMmeTpunyeckmne CBONCTBa TEKCTUIIbHbIX MaTepunasios.

MpuMepHbIA NepeyeHb BONPOCOB K 3K3aMeHy no gucuuniavHe «MaTtepuanoseneHue B
NPoOUM3BOACTBE U3AEJIMM JIerKOn NPoMbiLLuJIeHHOCTU>» (5 cemecTp)

1. MexaHU4yeckne CBONCTBA TEKCTUJIbHBLIX MaTepurasioB. TUMbI B 3aBMCMMOCTU OT XapakTepa
nedopmaunn. Tpu Klacca MexaHM4eckoro Bo31encTBuS.

2. Dedopmaunsa pacTsxeHus. Monyunknosblie pa3pbiBHbIE XapaKTePUCTUKN (pa3pbiBHAs Harpyska,
OTHOCUTENbHAsA NPOYHOCTb, Pa3pbiBHOE HaMNpsXXeHune).

3. MonyumnknoBble pa3pbiBHbIE XapaKTEPUCTUKM (pa3pbiBHOE yaNMHeHWe, paboTa pa3pbiBa,
yhenbHaa paboTa pa3pbiBa).

4. MeTofbl onpeneneHns noyuUnKIoBbIX XapaKTepucTuk (0oo4HOOCHOE N MHOIr0OCHOE paCTﬂ)KeHVIe).

5. MonyunkKnoBble Hepa3pbIBHbIE XapaKTepUCTUKN. NMpnbopbl Ana onpefeneHns KXecTKOCTH
MaTepuana.

6. MoNyLUNKNOBbLIE HEPA3PbLIBHbLIE XapaKTEPUCTUKN. [ pannpyemMocTb, MeTobl onpeaesieHns
ApanMpyeMocT MaTepurasia. 3aKpyuMBaeMoCTb TEKCTU/IbHbIX MaTepuasos.

7. ONHOLIMKJIOBbIE XapaKTEePUCTUKN MEXaHNYECKNX CBONCTB. Mpurbopsbl, NpuMeHseMble s
onpeneneHns ynpyrom, 3JaCTUYHON 1 NaacTuyeckon gedopmaumu.

8. HecMmMHaemMoCTb U CMUHAEMOCTb TEKCTUJIbHbIX MaTepnrasnos.

9. MHOroUMKNOBLIE Pa3pbiBHbIE XapPaKTEPUCTUKIN NMpu n3rnde (BbIHOCAMBOCTb, A0JITOBEYHOCTD,
0CTaTO4YHas unknm4yeckas gedopmaumns). MNpnbopsi.

10. TaHreHunanbHoOe CONPOTUBIEHNE MaTEPMaioB (TpeHue).

11. ®akTOpbI, Bbi3biBalOLLME pa3aBUXKKY N OCbINAaeMOCTb TEKCTU/IbHbIX MaTepuanos. MeToabl
onpeneneHnda pasgBm>XKm 1 oCbinaeMoCTn MaTepnaios.

12. dunsnyeckme (rMrmneHnYeckmne) CBONCTBa TEKCTUJIbHbIX MaTepunasnos. Kakoe 3Ha4yeHmne oHK
MMEIOT B N3FOTOBJIEHUN N HOCKE LLUBENHbIX N34esNNA.

13. Tennogusnyeckne ceoncTea (KoahpnumeHT TeENIONPOBOGHOCTU, KO3hDULUMNEHT
Tensonepenayun, TensaoBblie cONpoTmaaeHne). MeToabl X CONPOTUBNEHUS.

14. T'mrpockonuyeckue CBOMNCTBA (B/1a>KHOCTb, BJ1IaronorjowaemMocTb, KaI'II/IJ'IJ'IﬂpHOCTb). MeToabl nx
conpoTmBineHUA.
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15. Noka3aTenn NPoHMLLAEMOCTN (BO3AYXOMPOHNLAEMOCTbL, MapoNpPoOHNLLAEMOCTb,
BOAOMNPOHNLLAEMOCTb 1 BOOOYMOPHOCTb, MNblJIENPOHNLaeMOCTh). MeToabl nx onpeneneHns.

16. OnTnyeckme CBONCTBaA TEKCTU/bHbLIX MaTepuanoB (uBeT, 61eck, Npo3pavyHOCTb, 6ennsHa).

17. 9nekTpun3yemMocTb. CNocobbl CHMXKEHWS 3N1EKTPU3YEMOCTM.

18. N3MeHeHne NMHEeNHbIX pa3MepoB MaTepmrasioB (ycaaka). Metoabl ux onpeneneHuns. Cnocobbl
CHUXXEHUNA yCaaKMm.

19. N3HOCOCTONKOCTb TEKCTUJIbHBIX MaTepuanos. Tpu rpynnbl PakTOPOB U3HOCA.

20. OCHOBHbIE BUAbI TEKCTUJIbHbIX MaTepnasos. ACCOpTI/IMeHT XJ'IOI'IHaTO6yMa)KHbIX TKaHen.

21. OCHOBHbIE BMAblI TEKCTUIIbHbIX MaTepuanoB. ACCOPTUMEHT JIbHAHbIX TKaHewn.

22. OCHOBHbIe BUAbl TEKCTUJIbHbLIX MaTepnanos. ACCOpTI/IMeHT nnaTbeBbIX, N KOCTHOMHbIX
LIEePCTSAHbIX TKaHeMN.

23. OCHOBHbIE BMAbl TEKCTUJIBHBIX MaTepuasioB. ACCOPTUMEHT MasibTOBbIX, APanoBbIX, CYKOHHbIX
LIEePCTAHbIX TKaHeN.

24. OCHOBHbIE BUAblI TEKCTUIIbHbIX MaTepuanoB. ACCOPTUMEHT LUESIKOBbIX TKaHewn.

25. ObLwasn xapakKTepucTuka TKaHel N3 NCKYCCTBEHHbIX N CUHTETUYECKUX HUTEN.

26. Obuasn xapaKTepucTmKa TKaHen U3 NCKYCCTBEHHbIX HUTEN C APYrMMM BOJIOKHaMK, 13
CUHTETUYECKMNX HUTEN C JPYrMMN BOJTIOKHaMU,

27. Obwme ceepeHns o TpukoTake. CTPyKTypa TPUKOTa)KHbIX NMOJIOTEH.

28. ACCOPTUMEHT TPUKOTa)KHbIX HenbeBbIX MOJOTEH.

29. Kakne nosioTHa NpUMEHSIIOT 41 U3rOTOBJIEHUS BEPXHUX TPUKOTaXKHbIX U3OeNNiA.

30. Knaccudpmkaums n cnocobbl Npon3BoACTBa HETKAHbIX MOJIOTEH.

31. OcHOBHbIe BUAbl HETKAHbIX MOJIOTEH.

32. HaTypaanbn?l Mex. OCHOBHbI@ TEXHOJIOrnyeckue onepaunnm npom3soacTBa NMNyLHOMEXOBbIX
I'IOJ'Iy(paGDVIKaTOB. PaKTOopbl, OT KOTOPbIX 3aBUCUT Ka4yeCTBO MYyLLIHOMEXOBbIX LLUKYP.
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33. HaTypanbHasa koxxa. OCHOBHble TEXHOJIOrNnYeckme onepaumm obpaboTKn WKyp. ACCOPTUMEHT
O4EeXHbIX KOX.

34. NckyccTBeHHaa KoxXa. MeToabl BbIpabOTKN NCKYCCTBEHHOM KOXWN. ACCOPTUMEHT MCKYCCTBEHHbIX
KOX.

35. lybnnpoBaHHble (KOMMAEKCHbIE) MaTepuabl.

36. ACCOPTUMEHT O0TAEeJI04HbIX MaTepuanos.

37. ACCOPTUMEHT O0OEXHbIX LUBENHbLIX HUTOK.

38. BcnomoraTenbHble nsgenna. dypHutypa.

39. lMpoknago4Hble N NoAKIaf04YHble MaTepuansbl.

40. CtaHpapTm3auns TkaHen. HT TeKCTUbHbIX MaTepunasos.

41. MoHATME CopTa N XapaKTEPUCTUKKN, YCTaHABANBAIOLLINE COPT TEKCTUJIbHLIX MaTEpPUasoB.

42. COPTHOCTb TPUKOTAXKHbIX N HETKAHbIX MOJIOTEH.

BapuaHTbl KOHTPOJILHbLIX PaboT ANnA obyyalLWNXCA HanpaBieHUsa NoAroToBku 29.03.01
«TexHONIOrusA usnesium Nerkon NPOMbILLJIEHHOCTU»

BapuaHT Ne 1

1. MexaHn4Yeckre CBONCTBA TEKCTUNIbHBLIX MaTepunasaoB. TuMnbl B 3aBUCMMOCTU OT XapakTepa
nedopmauunn. Tpn Knacca MexaHM4eCcKoro Bo3gencTBuS.

2. COpTHOCTb TPUKOTa>XHbIX N HETKAHbIX MOJZIOTEH.

3. OnpenennTb 06beM BO3ayXa HEOOXOOAMMbLIN ANS NPOXOXKXAEHUS Yepe3 TKaHb naowaabto 0,45 M2 n
BO34YyXOMpoHuLaeMocTbto 333 aM3/M2C. AnnTenbHOCTb NPOXOXXAEeHNa Bo3ayxa 55 c.

BapuaHT Ne 2

1. JedopmMaumsa pacTsxeHus. NMonyunkKnoBble pa3pbiBHbIE XapaKTEPUCTMKK (pa3pbiBHasA Harpyska,
OTHOCUTENbHAsA NPOYHOCTb, Pa3pbIBHOE HaMNps>XXeHue).

2. MNoHaTue COpTa N XapaKTepuncTtnmkn, yCtaHaBamBalowme COpPT TEKCTUJIbHbIX MaTepnasioB.
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3. Mpu ncnbiITaHMM MaTepmana No NPUHLUMY CTaUNOHAPHOro pexxmnma bbln paccHynTaH

KO3 PULUMNEHT TEMNONPOBOAHOCTM A, KOTOpbIN cocTasma 0,05 BT/MK. Onpenenntb MOWHOCTb
TEenJIoBOro NoToka, ec/qin TemnepaTypa HarpeeaTens boina paBHa 400C, a xonoaunbHnka 00C,
TonwmHa maTtepuana 0,0004 M, nnowanb NOBEPXHOCTM MaTepunana 87,5 M2.

BapuaHT Ne 3

1. MonyumknoBble paspbiBHblE XapakTEPUCTUKKN (pa3pbiBHOE yaMHeHWe, paboTa pa3pbiBa,
yaenbHas paboTa pa3pblBa) TEKCTUIbHLIX MaTepUaos.

2. lMpoknagoyHble N NoAKNaA0YHbIE MaTepuarsibl.

3. KoadhpnumeHT naponpoHULaeMoCTb TKaHN cocTaBnsdeT npnbamsutensHo 52%. OnpenennTb
Maccy BOASHbIX MapoBs, NpoLweawnx 4yepes npoby matepunana, ecnm Ana ncnoliTaHnsa bbina B3ATa
TKaHb naowaabio 0,25 M2, BpeMa ncnblTaHna 4 vaca.

BapuaHT Ne 4

1. MeToabl onpenesieHns MoNyLUNKIOBbIX XapaKTEPUCTUK TEKCTUIIbHBIX MaTeEpPUanoB (04AHOOCHOE 1
MHOIF0OCHOE pacTaAXKeHune).

2. BcnomoraTesibHble nsgennsa. ®ypHuTypa.

3. TMrpoCKOMNUYHOCTb OETCKMX U CNOPTUBHLIX TPUKOTa)KHbIX ngennn 7-10%. Onpenenntb m Npobbl
MaTepunana, BblAep>XaHHOW B 3KCMKaTope npn 98%-HOM OTHOCUTENIbHOW BNIa)XHOCTW BO34yXa, ec/u
08 ncnblTaHns 6binn B35Thl 06pa3ubl obLuien macconm okosio 19 r.

BapuaHT Ne 5

1. MonyumkioBble HePa3pbIBHbIE XapaKTEPUCTUKN TEKCTUIIbHBLIX MaTepuanos. Mpubopsl ons
ornpeneneHns XXeCcTKoCTU TEKCTUJIbHbIX MaTepunasos.

2. ACCOPTUMEHT 04 eXHbIX LUBENHbIX HATOK.

3. OnpenennTb NaoWaAb NPOEKLMN APanMpPoOBaHHON NMpobbl, eCin N3BECTHO, YTO KO DULUNEHT
OpannpyeMocTun TKaHn npubnmsntensHo 65%, a nnowaab MPOEKLUN NCXOOHOW HE ApannpoOBaHHON
npobbl 628 cM2. YKa3aTb OLEHKY ApannpyemMocCcTu.

BapuaHT Ne 6

1. NMonyuunkKnoBble Hepa3pbiBHbIE XapaKTEPUCTUKN TEKCTUJIbHbLIX MaTepunanos. lpannpyemMocTsb,
MeToAbl onpeneneHnda ApanmpyemMocTn. 3apr‘-II/IBaeMOCTb TEKCTUJIbHbIX MaTepunaJioB.

2. ACCOPTUMEHT OTAEN0YHbLIX MaTepunasos.
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3. [lns onpeneneHns )ecTkoro npu nsrnbe KocTioMHon TKaHm apT. C-1070 C yC/NIOBHOWM XKECTKOCTbIO
5645 MK H cM2, B3ga1 NATb NMPOAO0JIbHbIX U NSATb NOMNepeydHbIX NoJ0COK MoKosio 23 r. OnpenennTb
(YHKLUWIO OTHOCKMTeNbHOro nporuba f0.

BapuaHT Ne 7

1. HecMMHaeMoCTb ¥ CMUHAEMOCTb TEKCTUJIbHbLIX MaTepnasos.

2. NckyccTBeHHana Koxka. MeToabl BbIpaboTKN UCKYCCTBEHHOM KOXWN. ACCOPTUMEHT UCKYCCTBEHHbIX
KOX.

3. Mpwv onpegeneHnn ApannpyemMoCcT TKaHN METOAO0M «UTrJbl» Bbl yCTaHOBAEH KO3hdnumneHT
OpannpyemMocTun coctasnasowmn 85%. OnpenennTb pacCToaHME MeXXAy YraMn HUXKHEro Kpas
TKaHW.

BapuaHT N 8

1. MHOroUMKIOBbIE PAa3PbIBHbIE XapaKTEPUCTUKN TEKCTUJIbHBIX MaTepunanoB npun nsrnbe
(BLIHOC/IMBOCTb, A0JITOBEYHOCTb, OCTATOYHas LUukAnyeckasa gegopmaums). Mpnbopsbl.

2. OCHOBHbIe BUAObl HETKAHbIX NOJZIOTEH.

3. KoahpnumneHT naponpoHULLaeMoCcTb TKaHU cocTaBnsaeT npubnmsntensHo 52%. Onpenenntb
MacCy BOASHbIX MapoB, NpoLeaLlwnx 4epes npoby matepunana, ecnm Ana ncnbiTaHns bbina B3ATa
TKaHb naowaabio 0,75 M2, BpeMa ncnblTaHnsa 4 vaca.

BapuaHT Ne 9

1. TaHreHynasnbHoOe CONMPOTMBIIEHNE TEKCTU/IbHbIX MaTepuanos.

2. HaTypanbHas kKoxka. OCHOBHbIe TeXHOJIOrn4yeckune onepaumm obpaboTkm WKyp. ACCOPTUMEHT
OLEXHbIX KOX.

3. OnpenennTb NaoWaAb NPOEKLMN APanmMpoBaHHON NMPobbl, eCiv N3BECTHO, YTO KO ULUNEHT
ApannpyeMocTun TKaHn npubnmsntensHo 65%, a nnowaab NPOEeKLUN NCXOOHON HE ApannpoOBaHHON
npobbl 628 cM2. YKa3aTb OLEHKY ApannpyeMoCTu.

BapuaHT N2 10

1. CDaKTOpr, Bbi3blBalOWeE Pa3gBn>XXKY N OCbINMaeMOCTb TEKCTUJIbHbIX MaTeEpPMaoB. MeTonbl
onpeneneHna pasgoBm>XKm 1 oCbinaeMoCTn MaTepnaos.

2. HaTypanbHas ko)ka. OCHOBHble TeXHOJIOrn4yeckune onepaumm obpaboTkm WKyp. ACCOPTUMEHT
OLEXHbIX KOX.
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3. Onpepenntb 06beM BO3ayxa HEOHXOOUMBbIN ONS NPOXOXXAEHNA Yepe3 TKaHb nnowaabio 0,45 M2 n
BO34YyXOMNMpoHUUaeMocTbto 333 aM3/M2C. ANnNTeNbHOCTb NPOXOXXAEHNSA BO3a4yxa 55 C.

BapuaHT Ne 11

1. dmsnyeckme (rMrneHnYeckmne) CBONCTBa TEKCTUIbHbIX MaTepuanos. Kakoe 3Ha4yeHne OHU NMetoT
B M3rOTOBJIEHNN U HOCKE LLUBENHbLIX N3OENNN.

2. ACCOPTUMEHT TPUKOTa)KHbIX 6e/beBbIX MOOTEH.

3. TNrpoCKONMMUYHOCTb AETCKMX U CNOPTUBHBIX TPUKOTa)KHbIX ndgennn 7-10%. Onpenenntbs m Npoobkl
MaTepuasa, BblAEepXKaHHOW B 3KCMKaTope npn 98%-HOM OTHOCUTENIbHOW BNIAa)XHOCTW BO3AyXa, ec/n
058 ncnblTaHmsa 6binn B3aTbl 06pa3ubl obuien maccom okoso 19 r.

BapuaHT Ne 12

1.Tennogusmyeckne cBONCTBa (KOIMPULMEHT TEMIONMPOBOLHOCTU, KOIPPULMEHT Tenionepenayn,
TenJioBble CONPOTUBNEHME) TEKCTUIIbHbLIX MaTepuanos. MeToabl UX N3MepeHUs.

2. Kakme nonoTHa NMPUMeHSIoT OS5 U3roTOBJIEHUS BEPXHUX TPUKOTAXKHbIX n3nenunn.

3. Mpu ncnbiTaHM MaTepmana No NPUHLUMY CTauWOHApPHOro pexxuma bbln paccumTaH

KO3 (PULIMEHT TEenJoNpoBOAHOCTU A, KOTopbI cocTasua 0,05 BT/MK. OnpenennTb MOLWHOCTb
TensoBOro NOTOKa, ecniv TeMnepaTypa HarpesaTens 6ebina pasHa 400C, a xonogunsHuka 00C,
TonwmHa Mmatepumana 0,0004 m, nnowanb NOBEPXHOCTM MaTepunana 87,5 m2.

BapuaHT Ne 13

1. Turpockonuyeckne cBONCTBa (BNaXKHOCTb, BJIAronorjaoWaemMocTb, KanuiiapHOCTb) TEKCTUNbHbIX
MaTepuanos. MeToabl UX onpeaeneHuns.

2. Knaccngpumnkauma mn cnocobebl npon3BoacCTBa HETKaAHbIX MOJIOTEH.

3. OnpenennTb NaoWaAb NPOEKLMN APanmMpoBaHHON NMPobbl, eCiv N3BECTHO, YTO KO ULUNEHT
ApannpyeMocTun TKaHn npubnmsntensHo 65%, a nnowaab NPOEeKLUN NCXOOHON HE ApannpoOBaHHON
npobbl 628 cM2. YKa3aTb OLEHKY ApannpyeMoCTu.

BapuaHT Ne 14

1. NMoka3aTenn NPoHNLAEMOCTN (BO34YyXONPOHNLLGEMOCTb, MaPONPOHULIAEMOCTD,
BOJOMNPOHNLL@EMOCTb U BOAOYNOPHOCTb, MbIJIENPOHNLL@EMOCTb) TEKCTU/bHbLIX MaTepranoB. MeToabl
nx orpeaenieHuns.

2. ObLwune cBeneHUst o TpukoTaxke. CTPYKTYpa TPUKOTaXKHbIX MOJIOTEH.
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3. TNrpoCKONMMUYHOCTb OETCKMX U CNOPTUBHBIX TPUKOTa)KHbIX ndgennn 7-10%. Onpenenntbs m nNpobbl
MaTepuasa, BblAep>XaHHOW B 3KCMKaTope npn 98%-HOWN OTHOCUTENIbHOW BNIAX>KHOCTW BO3AyXa, ec/n
ONs ncnbliTaHns 6binn B3sThl 06pa3ubl obLien Macco okosio 19 r.

BapuaHT Ne 15

1. OnTuyeckne CBONCTBA TEKCTUI/IbHbLIX MaTepuranoB (UBeT, 651eck, Npo3pavyHoOCTb, bennsHa).

2. HaTypanbHbii Mex. OCHOBHbIe TEXHOJIOFMYECKME onepaumn NporM3BoACTBaA MyLIHOMEXO0BbIX
nonydabpukaToB. PakTopbl, OT KOTOPbIX 3aBUCUT KA4e€CTBO MYLLIHOMEXOBbIX LUKYP.

3. Mpwv onpegeneHnn ApannpyemMoCcT TKaHN METOAO0M «UTrJbl» Bbl yCTaHOBAEH KO3hdnumneHT
OpannpyemMocTun coctasnasowmn 85%. OnpenennTb pacCToaHME MeXXAy YraMn HUXKHEro Kpas
TKaHW.

BapuaHT Ne 16

1. DnekTpun3yemMocTb. CNocobbl CHMXKEHWS INEKTPU3YEMOCTU TEKCTUIIbHBIX MaTepnasos.

2. OCHOBHble BMObl TEKCTUJIbHBIX MaTepnasnioB. ACCOPTUMEHT LLESIKOBbIX TKaHen.

3. TUrpoCKONMYHOCTb AETCKMUX U CMOPTUBHbBIX TPUKOTaXxKHbIX n3gennn 7-10%. Onpenennts m npobsl
MaTepuana, BblAepXaHHON B 3KCMKaTope npu 98%-HoM OTHOCUTENIbHOM BNAXXHOCTW BO3yXa, eC/n
018 ncnblTaHns 6biny B3aTbl 06pa3ubl obuien macconm okosio 19 r.

BapuaHT Ne 17

1. N3mMeHeHne NMHEeNHbIX pa3MepoB MaTepuanoB (ycaaka). MeToabl nx onpeaeneHns. Cnocobol
CHMXKEHNA yCaaKN TEKCTUJIbHBbIX MaTepuaos.

2. OCHOBHble BUAbI TEKCTUIbHbIX MaTepPUanoB. ACCOPTUMEHT MJIAaTbeEBbIX, N KOCTIOMHbIX LUEPCTAHbIX
TKaHen.

3. Mpu ncnbiTaHMM MaTepmana No NPUHLUMY CTaUWOHAPHOro pexxmuma bbin paccHnTaH
KO3(ppnUMEHT TenaonpoBoAHOCTU A, KOTopbin cocTasun 0,05 BT/MK. OnpenenmTs MOWHOCTb
TEenJIoBOro NoToKa, ec/an TemnepaTypa HarperaTens boina paBHa 400C, a xonoaunbHmnka 00C,
ToNwmMHa MmaTepuana 0,0004 M, nnowanb NOBEPXHOCTM MaTepuana 87,5 M2.

BapuaHT N2 18

1. N3HOCOCTOMKOCTb TEKCTUJIbHbIX MaTepmanoB. Tpy rpynnbl akTOPOB U3HOCA.

2. OCHOBHbIe BUAbl TEKCTUSbHbIX MaTepuanoB. ACCOPTUMEHT NajibTOBbIX, OPaMO0BbIX, CYKOHHbIX
LepPCTAHbIX TKaHen.
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3. Onpepenntb 06beM BO3ayxa HEOHXOOUMBbIN ONS NPOXOXXAEHNA Yepe3 TKaHb nnowaabio 0,45 M2 n
BO34YyXOMNMpoHUUaeMocTbto 333 aM3/M2C. ANnNTeNbHOCTb NPOXOXXAEHNSA BO3a4yxa 55 C.

BapuaHT Ne 19

1. OCHOBHbIE BUAbI TEKCTUJIbHbIX MaTepuanos. ACCOPTUMEHT XJ'IOI'I‘-IaT06yMa)KHbIX TKaHewn.

2. MonyunknoBble pa3pbiBHbIE XapaKTEPUCTUKN (pa3pbiBHOE yaNnHeHne, paboTa pa3pbiBa,
yaenbHas paboTa pa3pbliBa) TEKCTUIbHLIX MaTepPUaos.

3. KoachpnumeHT naponpoHNULaeMoCTb TKaHW CoCTaBnasieT NpnbnnsuTensHo 52%. OnpenennTb
MaccCy BOASHbIX MapoB, Mpoweawmnx yepes npoby matepmnana, ecnm ansa ucnoitaHna boina B3aTa
TKaHb njowanabio 0,25 M2, BpeMs ncnolTaHMA 4 Haca.

BapuaHT Ne 20

1. JedopmMaumsa pacTsaxeHus. NMonyunkKnoBble pa3pbiBHbIE XapaKTEPUCTMKM (pa3pbliBHAA Harpyska,
OTHOCMTE/IbHAs NPOYHOCTb, Pa3pbiBHOE HaMNpsiXXeHNe) TEKCTUIbHbIX MaTeprasios.

2. MoHsATUE copTa U XapaKTEPUCTUKN, YCTaHaBMBalOLWME COPT TEKCTUIIbHLIX MaTEepXasoB.

3. MNpw onpeaeneHn ApanupyeMocT TKaHM METOAO0M «UTrfbl» Obll yCTAaHOBEH KOI(DMDULINEHT
ApannupyeMocTun cocTaBnsowmii 85%. OnpefennTb pacCcTosHUE MeXAY YrlaMun HUXKHEro Kpas
TKaHW.

7.4. MeToamnyYeckue MaTepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusyloLwux 3Tansl (popMupoBaHUus
KOMNeTeHUunn

TpeboBaHMA K KOHTPONLHOW paboTe

KoHTponbHas paboTa npeactaensieT cobon oanH N3 BUAOB CaMOCTOSATENbHON paboThl
o6yqarou_|,mxc;|. Mo CYyTWn - 3TO N3JIOXKEHNE OTBETOB Ha ornpeaesieHHble TeopeTnyeckmne Bornpochl no
y4ebHO AUCLMMNAMHE, @ TakXXe pelleHne npakTU4Yeckux 3agay. KoHTposibHble NPpoBOAATCA AN
TOro, 4Tobbl Ppas3BUTb Yy 00yYalOLMXCS CNOCOBHOCTU K aHAIM3Y Hay4YHOM 1 y4ebHOW nuTepaTypsl,
yMeHue 0606uiaTb, CUCTEMAaTU3NPOBATb M OUEHUBATbL NPAKTUYECKMIA U HAYYHbIN MaTepuan,
YKPEenasaTb HaBblKM OBMIAAEHNS MOHATUSAMN OnpeaesieHHONn HaykKn 1 T. 4.

Mpw oueHke KOHTpOJ’IbHOI7I npernogaBaTeJlb PyKOBOACTBYETCA CneayrownMm KpuTepmnamMmn:

- pa60Ta Oblna BbINOJIHEHA aBTOPOM CaMOCTOATEJIbHO,

- obyvatowmnca nogobpan 4OCTAaTOYHbIN CNUCOK NUTEpaTypbl, KOTOPLIA Heobxoaum ons
OCMbICJIEHUS TEMbI KOHTPOJIEHOW;

41/101



- aBTOp CyMeJs1 COCTaBUTb JIOrn4yeck 060CHOBAHHbIN MJ1aH, KOTOPbIA COOTBETCTBYET NOCTABJIEHHbLIM
3afla4aM 1 chopMyIMPOBAHHONM LEesN;

- oby4atowmncsa npoaHaansnposaa MaTepuan,

- KOHTpPOJIbHaA pa60Ta oTBeYaeT BCeEM Tpe6OBaHI/IﬂM HEeTKOCTW N3JTOXKEHUNA N
aprymeHTnpoBaHHOCTN, 06BEKTUBHOCTU N JIOTNYHOCTN, FPaMOTHOCTUN N KOPPEKTHOCTWN,

- obyvatowmncs cymen obocHOBaTb CBOKO TOYKY 3pPEHUS;

- KOHTpOJIbHasa paboTa oopMieHa B COOTBETCTBMU C TpeboBaHUSMN;

- aBTOp 3aWNTUNN KOHTPOJIbHYIO 1N YCNELWHO OTBETWJT Ha BCE BOMPOCHLI NpernoaaBaTesid.

KoHTponkHas paboTa, BbiNoSHEHHAs Hebpe)KHOo, He Mo cBoeMy BapuaHTy, 6e3 cobnioaeHns npasun,
npenbABNAeMbIX K ee 0hopMJIEHWIO, BO3BPaLLaeTca 6e3 NpoBepKM C yKa3aHneM NpPUYmH, KoTopble
nosoasaTcs Ao obyvatoulerocs. B 3ToM c/ly4ae KOHTPOJIbHAsA paboTa BbINOJIHAETCSA MOBTOPHO.

BapraHT KOHTPOJIbHOW PaboThbl BbIAAETCSA B COOTBETCTBUM C NOPSAAKOBLIM HOMEPOM B CMNCKE
CTYOEHTOB.

KpuTepumu oueHkKu 3HaHUK npun HanUCaHum KOHTpOJ’IbHOﬁ paBOTbI

OTMeTKa «OTJIM4HO» BbiCTaBAseTCA obyyatoemMycs, NoKa3aBLleMy BCECTOPOHHME,
cucTeMaTM3NpoBaHHbIe, rNybokMe 3HaHWA BONPOCOB KOHTPOJIbHOM paboTbl N yMeHne yBepPeHHO
NPUMEHSITb UX Ha MPaKTUKe Npu peLleHnn KOHKPETHbIX 3ada4, cBoboaHoe 1 npaBujibHoe
060CHOBaHMeE MPUHSATBIX PELLUEHWIA.

OTMeTKa «XOpPOoLUO>» BbiCTaBASETCS 0byyaloLeMycsi, eC/in OH TBEPAO 3HAEeT MaTepuas, rpaMoTHO U
Mo CyLLIEeCcTBY M3/araeT ero, ymeeT NPUMEHSTb NOJyYeHHbIE 3HAHUA Ha NPAaKTUKE, HO A0MyCcKaeT B
OTBETE UM B pelleHnn 3aa4 HEKOTOPbIE HETOYHOCTU, KOTOPbLIE MOXXET YCTPaHUTb C MOMOLLbIO
NOTMOJIHUTESIbHbIX BOMPOCOB NMpenofaBaTens.

OTMeTKa «y[oBJIeTBOPUTEJIbHO>» BbiCTaBAAeTCA obyyvalolwemycs, NoKa3aBlleMy parMeHTapHbIN,
pa3pO3HEHHbIN XapakKTep 3HaHUN, HEAOCTAaTOYHO NpaBU/ibHblIE HOPMYNNPOBKK 6a30BbIX MOHATUIA,
HapylweHns Jlorn4yeckomn nocnenoBaTesIbHOCTU B U3J10XKEH NPOrpaMMHOro MmaTtepumasia, HO npu
3TOM OH BNlafieeT OCHOBHbLIMU MOHATUAMUN BBIHOCUMbIX Ha KOHTPOJIbHYO paboTy Tem,
HeobxoauMbIMK ONa AanbHeNWwero obyyeHnUs u MOXKET NPUMEHATbL NoJlyHYeHHble 3HaHWA Mo obpasuy
B CTaHOapPTHOW CUTyauunn.

OTMeTKa «Heyno0BJIeTBOPUTENIbHO>» BbiCTaBsseTCca obyyatolemMycs, KOTopbli He 3HaeT bonbluen
4aCTN OCHOBHOIO COAEPXaHWSA BbIHOCUMbIX Ha KOHTPOIbHYO paboTy BONPOCOB TE€M AMNCLUMJINHBI,
jonyckaeT rpybbie ownbkn B hopMynmMpoBKax OCHOBHbLIX MOHATUA 1 HE YMeeT MCNO0JSIb30BaTb
NoJly4YeHHble 3HaHUS.

Tpe603a|-|m| K BbiMOJIHEHUIO TECTOBOIO 3anaHuA
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TecTupoBaHMe SBNASAETCSA OAHUM U3 OCHOBHbIX CPEACTB (DOPMasIbHOrO KOHTPOJIS KayecTBa 0byyeHus.
3TO MeTOo/l, OCHOBAHHbIN Ha CTaHOAAPTU3MPOBAHHbIX 3af@aHNsAX, KOTOPbIE MO3BOJIAIOT U3MEPUTH
NCUX0PU3N0NOrNYEeCKNEe N IMYHOCTHbBIE XapaKTEPUCTUKN, a TakXKe 3HaHUS, YMEHUSA U HaBbIKU
NCNbITYEMOro.

OCHOBHbIe npnHUMUnbl TeCTUpoBaHnA, cnegytowimne:

— CBA3b C UeNsMn 00yYeHuns - uesin TECTUPOBAHUA AO/KHbI OTBEYaTb KPUTEPUAM CoLManbHOM
NOJIE3HOCTM N 3HAYUMOCTU, HAYYHON KOPPEKTHOCTU M 0BLLLECTBEHHOW MOOOEPIKKMY;

— 06bEKTUBHOCTb - UCMOJIb30BaHME B MeAarormyecknx n3aMepeHnsx 3Toro NpuHLUMNa Npu3BaHo He
[ONYCTUTb CyOBEKTMBM3MA U NMPEeaB3ATOCTU B NMPOLIECCE 3TUX U3MEPEHU;

— CrnpaBea/IMBOCTb W MNAacHOCTb - 04MHAKOBO A06poXKenaTeibHOE OTHOLLIEHNE KO BCEM
06yYaloLMMCS, OTKPbITOCTb BCEX 3TAMNOB NpoLiecca U3MepeHnit, CBOeBPEMEHHOCTb 03HAKOMJ/IEHUS
obyyYalLnMXcsa ¢ pe3yabTaTaMn N3MEPEHUIA;

— CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHWUIA N CAMOMPOBEPOK KaXK4oro y4yebHoro
MOAYJIS, pa3fesa U KaXkaon TeMbl; BaXKHbIM acNeKkToM AaHHOro NpuHUuna siBnseTcs TpeboBaHue
penpe3eHTaTUBHOIO NpeACcTaB/eHNs cCoaep)XaHus y4ebHOoro Kypca B Cofep>XaHum TecTa;

- 'YMaHHOCTb U 3TUYHOCTb - TECTOBbIE 3a4aHNA U Npouefypa TECTUPOBAHMS LOJKHbI UCK/IOYATb
HaHeceHue Kakoro-nnbo Bpega obyyatowmmcs, He JOoNyCKaTb YLWEMIEHUS NX N0 HAaLMOHabHOMY,
3THMYECKOMY, MaTepuasibHOMY, PaCOBOMY, TEPPUTOPUANIBLHOMY, KYJIbTYPHOMY U APYrUM
npu3Hakam;

Ba)kHenwmm sBnseTca NpmMHLMN, B COOTBETCTBMU C KOTOPbLIM TECThl AO0JIXKHbI 6bITb MOCTPOEHbLI NO
MeToauke, obecneymBatowlen BbIMoJHeHe TpeboBaHMN COOTBETCTBYOLLEro hefepanbHOro
rocyfapcTBeHHoro obpasoBaTesibHOro CTaHAapTa.

B TecToBbIX 3a4aHNAX NCMOJIb3YIOTCA YeTbipe TUMNa BOMNPOCOB:

— 3aKpblTas hopMa - sBAsSeTCA Hanbonee pacnpoCcTpaHEeHHON N NpeanaraeT HECKOJIbKO
anbTepHaTMBHbIX OTBETOB Ha MOCTaBMEHHbIN Bonpoc. Hanpumep, obyyatowemycsa 3afaeTcs BOnpoc,
TpebyoLniA albTEPHATUBHOIO OTBETA «1a» UN «HET», «ABJIAETCA» UM «HE SBNAETCS»,
«OTHOCUTCS» UM «HE OTHOCUTCS» 1 T.M. TecToBoe 3afaHne, Colepxallee BOonpoc B 3aKPbITOM
hopme, BKJOYaeT B cebs 0ANH NN HECKOJIbKO NPaBUJIbHbIX OTBETOB U MHOMda Ha3biBaeTCH
BbIOOPOYHbLIM 3a4aHMEM. 3aKpbiTas popMa BOMPOCOB MCMOb3YyeTCs TakXXe B TeCTax-3aadvax ¢
BbIOOPOYHLIMU OTBETAaMWU. B TECTOBOM 3aZlaHUM B 3TOM CJly4ae CpOpMy/IMpOBaHbl YC/I0BUE 3a4a4um U
BCe HeobxoauMble UCXOZHbIE AAaHHbIE, @ B OTBETAx NpeacTaB/ieHbl HECKO/IbKO BaplMaHTOB
pe3yfibTaTa PeLleHNs B YNCIOBOM NN BykBeHHOM Buae. Obyyatlowminca 1o/HKEeH pewnTb 3aady 1
nokasaTb, Kakol 13 NpeacTaB/IeHHbIX OTBETOB OH MOJTy4uI.

— OTKpbITasa popMa - BONPOC B OTKPbITON hopMe Npenctanset cobon yTBepxaeHune, Kotopoe
HeobxoauMo fOoNoNHUTL. [laHHasa chopMa MoXeT bbITb MpefcTaBsieHa B TECTOBOM 3a4aHuu,
HanpuMmep, B BUOe C/I0OBECHOIr0 TeKCTa, popMyibl (YypaBHEHUS), rpadmnka, B KOTOPbIX NPONyLLEHbI
CYWEeCTBEHHbIE COCTaBASAKOLWME - HAaCcTW CsiIoBa UM ByKBbI, YCJIOBHble 0603HAYEHNSA, IMHUN UK
n306parkeHnsa 3/IEMEHTOB CXeMbl U rpaduka. ObyyaoWwmnncsa OoJXKEH No NaMATN BCTaBUTb
COOTBETCTBYIOLLME NIEMEHTbI B YKa3aHHbIe MeCcTa («NponycKn»).
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— YCTaHOBJ/1IeHNe COOTBEeTCTBNA - B AaHHOM CJly4ae 06yqarou_LeMycs=| npeapnaratoT ABa CrNUCKa,
MexXny afieMeHTaMn KOTOopbIX clegyeT YCTaHOBUTb COOTBETCTBUE,

— yCTaHOBJ/1IEHNE nNocsieoBaTENIbHOCTW - nNpegnosaraeT HeobxoQnMoCTb YCTaHOBWUTb MPaBuJibHYIO
nocnenoBaTesIbHOCTb NpensiaraeMoro Crnmcka cnos nnu gpas.

KpuTepum oueHkKu 3HaHUK npun nposengeHuun TeCtTupoBaHusa

OTMeTKa «OTJZIMYHO>» BbICTaB/IAETCA NMPU YCJI0BUN NPaBUIbHONo oTBeTa He MeHee 4YeM 85%
TeCcTOBbIX 3af4aHUN;

OTMeTKa «XOpoLlo» BbICTaB/sgAeTCA NpU YCJIOBUU NMPaBuUIbHOro oTBeTa He MeHee 4yeM 70 %
TeCTOBbIX 3aaHUN;

OTMeTKa «y[,0BJIeTBOPUTENIbHO>» BbICTAaBAAETCA NPU YC0BMY NPaBUILHOMO OTBETa He MeHee 50
%;

OTMeTKa «HeyAO0BJIETBOPUTENIbHO>» BbLICTABAAETCS NPU YCJI0OBUM MPaBUJIbHOIO OTBETA MEHEe YeM
Ha 50 % TecToBbIX 3a4aHUN.

Pe3ynbTaTbl TEKYLLEro KOHTPOJISi MCMOJIb3YOTCS NMpU MPOBeAEeHUN MPOMEXXYTOYHON aTTecTaunu.

KpuTepumu oueHKM 3HAaHUHW CTyAeHTa Ha 3K3aMeHe

JK3aMeH nNpoBoanTCA B hopMe yCTHOro ornpoca no bunetam (Bonpocam), C NpenBapuTesIbHON
noaroToOBKOW.

OueHKa «OT/INYHO» - BbICTABJNIIETCS CTYAEHTY, NOKa3aBLUEMY BCECTOPOHHME,
CMCTEMATM3NPOBaHHbIE, FybokMe 3HaHMS y4ebHON NporpamMmbl AUCLUMINHBI U YMEHNE YBEPEHHO
NMPUMEHATb UX Ha MPaKTUKE MPY PeLleHNN KOHKPETHbIX 3a4a4, cBo6oaHOE 1 NpaBuibHoe
060CHOBaHME NPUHATLIX PeLUeHUN.

OueHka «XOpPOLIOo» - BbICTaBNdAeTCA CTYAEHTY, €C/Zin OH TBeEPAOO 3HaeT MaTepunasl, rpaMoTHO 1 NO
cywiecTBY M3slaraetT ero, ymeeT NnpnMMeHATb nojsy4d4eHHble 3HaHUA Ha NPakKTUKe, HO AO0MNYyCKaeT B
oTBeTe UIn B pelleHnn 3aga4 HeEKOTOpPble HETOYHOCTU, KOTOpPbIE MOXKET YCTPaHNTb C MOMOLLbIO
OOMOJIHNTENIbHbIX BOMPOCOB npenoaaBaTesid.

OueHKa «y[0BEeTBOPUTESIbHO» - BbICTABJIIETCS CTYAEHTY, NokKa3aBleMy parMeHTapHbIN,
pa3pO3HEHHbIV XapaKTep 3HAHW, HEOCTAaTOYHO NMpaBUJIbHblE DOPMYINPOBKIN BA30BbLIX MOHATUMN,
HapPYLLUEHUS OrMYECKOon NocrefoBaTe/IbHOCTU B U3JI0XKEHMW NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbLIMU pa3fenamMun y4ebHom nporpaMmbl, HEOOXOANUMBIMU ANA AafibHENLEero
oby4eHnss 1 MOXKET NPUMEHATb NOJIyYeHHble 3HaHUA No obpa3sLy B CTaHAAPTHOW CUTyauun.

OueHka «HeyOooBNeTBOPUTEJIbHO» - BbICTaBAE€TCA CTYAEHTY, KOTOprIh He 3HaeT 6osblleN YacTun
OCHOBHOI'O coaep>XXaHun4 yqe6H0|7| nporpamMmmbl ANCUUMJINHBLI, OOMNYCKaeT pr6ble ownbku B
CbOpMyJ'IVIpOBKaX OCHOBHbIX MOHATUA AUCLUUMJINHBI U He yMeeT MCnoJib30BaTb NoJly4eHHble 3HaHWUA
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npun peweHnn TUNOBbIX NPakKTU4HeCKnX 3aga-d.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

MeToaunyeckne ykasaHusa K BbINMOJHEHNIO 1abopaToOpHbIX
paboT no aucumnnmHe: «MaTepnanoseneHme B
NpPOn3BOACTBE N3N Nerko NPOMbILLIEHHOCTU»
[9neKTpOoHHLIN pecypc]: A obyyaloLwmnxca HanpasaeHns
noarotoBku 29.03.01 «TexHONOrnsa N3Oennin Nerkon
npoMblWwieHHoCcTn» / [cocTaBnTens Kngakoesa H.3.]. -
Mankon: MI'TY, 2019. - 41 c. - Pexxum gocTtyna:

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052109

BeccoHoBa, H. I'. MaTepuanbl 4ns oTANKN 04eXAbl :
yyebHoe nocobue / H.I'. beccoHoBa, b.A. by3oB. — MockBa :
OOPYM : UHOPA-M, 2026. — 144 c. — (Bbicwee
obpasoBaHue). - ISBN 978-5-16-021591-4. - TekcT :
3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2230911

https://znanium.ru/catalog/document?id=471900

TekcTunbHOE MaTepurasnoBeneHne: nabopaTopHbIn
npakTukKyM : y4yebHoe nocobue / O.C. LycTos, C.M.
KuptoxuH, A.®. laBbigoB [n ap.]. — 4-e n3ga., ucnp. v gon. —
Mocksa : UHOPA-M, 2026. — 357 c. — (Bbicluee
obpasoBaHue). — DOI 10.12737/1172012. - ISBN
978-5-16-021798-7. - TeKCT : 3N1€KTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2188267

https://znanium.ru/catalog/document?id=477580

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue

CcblsIKa

MeToAnyeckme ykasaHusa K BblNosHeHUO N1abopaTopHbIX
paboT no gucumnnanHe: «MaTepuanoseneHne B
MPOV3BOACTBE N3OENIA NErKON NPOMBbILLSIEHHOCTU»
[3neKkTpoHHbIN pecypc]: Ana obyyalowmnxca HanpasaeHns
noarotoBku 29.03.01 «TexHoNOrvs n3genuin nerkon
npoMbIlWNeHHOCTU» / [cocTaBuTenb Kupakoesa H.3.]. -
Mawnkon: MI'TY, 2019. - 41 c. - Pexxum gocTtyna:

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052109

TiomeHes, 0. 4. MaTepuanbl 4Na NpoLEeccoB cepBuca B
VHAYCTPUN MOAbl U KPacoThl : y4ebHoe nocobue ans
6akanaepos / tO. 4. TiomeHes, B. . CtenbMalueHko, C. A.
Bunkosa. - 3-e n3g., ctep. - Mocksa : U3gaTenbcko-Toprosas
Kopnopauusa «dawkoB n K°», 2023. - 398 c. - ISBN
978-5-394-05117-3. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/2083021

https://znanium.ru/catalog/document?id=431637

TekcTunbHOe MaTepuanoBeeHune: nabopaTopHbIn
npakTMKyMm : y4yebHoe nocobue / 10.C. WycTos, C.M.
KuptoxuH, A.®. NaBbigos [ gp.]l. — 4-e n3a., ucnp. n gon. —
MockBa : UHOPA-M, 2026. — 357 c. — (Bbicuee
obpa3oBaHue). — DOI 10.12737/1172012. - ISBN
978-5-16-021798-7. - TeKCT : 3N1eKTPOHHbLIN. - URL:
https://znanium.ru/catalog/product/2188267BaHue:
bakanaspwmaT). — DOI 10.12737/1172012. - ISBN
978-5-16-016514-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/1172012

https://znanium.ru/catalog/document?id=477580

8.3. N"HchopMaLMOHHO-TEIEKOMMYHUKaLUMOHHbIE pecypcbl cetn «MIHTepHeT»

10.1. NepeyeHb HeobXxO0QMMOro NPOrpamMMHOro obecneyeHmnsa HammeHoBaHMe NPOrpPaMMHOro
obecnevyeHuns, npomnssoanTenb PeKBU3UTLI MOATBEPXKAAOWEro ookyMeHTa (Ne imueH3nn, gaTta
npuobpeTeHuns, cpok aencteusa) Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1
MSO (14.0.6024.1000) 02260-018-0000106-48095 Y1 BO v22.4.73, oT 17.11.2017 Kaspersky Anti-
virus 6/0 Ne nnueH3snm 26FE-000451-5729CF81 Cpok nnueHsum 07.02.2020 Adobe Reader 9
BecnnaTtHo, 01.02.2019, K-Lite Codec Pack, Codec Guide becnnaTHo, 01.02.2019, 6eccpoyHbI
OCWindows7 MpogeccmoHanbHas, MicrosoftCorp. Ne 00371-838-5849405-85257, 23.01.2012,
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beccpoyHbIn Open Broadcaster Software 23.2.1 pycckas Bepcusa, OBS 01.02.2019, GNU General
Public License v2.0 OpenOffice 4.1.5, Apache 01.02.2019, nuueH3unio LGPL. R-keeper V6, UCS
01.05.2016, VLC Media Player, VideoLAN 01.02.2019, ceoboaHas nuueH3ns 7-zip.org GNU LGPL
10.2. NepeyeHb HeEOBXOANUMbBIX MHHOPMALIMOHHLIX CMPABOYHbIX CUCTEM: KaXkabii obyYatoLwmnines B
Te4yeHue Bcero nepmona obyyeHmnsa obecnevyeH NHAMBUAYANbHBIM HEOrPAHUYEHHbLIM OOCTYNOM K
3NEeKTPOHHO-6NbANoTEeYHBIM cuCTeMaM: 1. dnekTpoHHas bubnunotedyHasa cuctema «ZNANIUM.COM»
(www.znanium.com). 2. 3neKTpoHHasa bubnnortedyHasa cuctema IPRBooks. ba3zoBas Konnekyums
(http://www.iprbookshop.ru). Onsa oby4vatowmxca obecnevyeH AocTyn (yoaneHHbIM OCTYM) K
crefyloLUmMM COBPEMEHHBIM NpodeccnoHasbHbiM 6a3aM faHHbIX, NHPOPMAaLMOHHbLIM CMPaBOYHbIM U
MONCKOBbLIM cucTemaM: 1. KoHcynbTaHT lMntoc - cnpaBoYHas npaBoBas cuctema (http://consultant.ru)
2. Web of Science (WoS) (http://apps.webofknowledge.com) 3. Hay4yHas anekTpoHHasa bubanorteka
(H3B) (http://www.elibrary.ru) 4. 9nekTpoHHasa bubnunorteka Oucceptaunn (https://dvs.rsl.ru) 5.
KunbepJleHnHka (http://cyberleninka.ru) 6. HaunoHanbHasa anekTpoHHasa bubnnoTeka (http://H36.pd)
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

JlabopaTopHas pabota Ne 1

Pacno3HaBaHue TEKCTUJIbHbIX BOJIOKOH

Uenb pa6OTbl. OcBoeHue meTon0B pacno3HaBaHNA TEKCTUJSIbHbIX BOJIOKOH. I3y4eHue oTAnYnTesIbHbIX NPU3HaKOB U ocobeHHoOCTEN CTpoeHunsa
OCHOBHbIX BUOOB TEKCTUJIbHbLIX BOJIOKOH.

3agaHunAa:

1. |/|3y‘-IVITb MeTOoObl pacrio3HaBaHNA TEKCTUJIbHbIX BOJIOKOH.

2. O3HaKOMUTBCA C YCTpOI7ICTBOM CBE€TOBOINo MMKpPOCKOMNa 1 N3y4nTb MpaBuJia pa6OTbI C HUM.

3. MpuroToBnTb NpenapaTbl NPOAOJSILHOIO BUAA U NOMepeYHbIX CPe30B BOJIOKOH.

4. OnpenennTb U ONUCaTb OT/INYNTESNbHbIE MPU3HAaKN OCHOBHbIX BMAOB BOJIOKOH (BHELLHWA BUA, XapaKTep ropeHns, NpoaoJibHbIA BUA N MONepeYyHbIn
cpes, BuAbl pacTBOpUTEnen n 1.4.).

OcCHOBHbIe cBegeHus

TekCcTuUNbHOE BOJIOKHO B cooTBeTCTBMKN C TOCT 13784-94. «BONIOKHA N HATU TEKCTU/IbHbLIE. TEPMUHLI N ONpeaesieHns» npencTaBaseT cobon
NpoTs>XXeHHoe Tesno, obnagatoiee rMbKOCTbIO U TOHUHOW U MPUrOAHOE AN U3rOTOBJIEHNSA HUTEN N TEKCTUNbHbIX U34ennin. B coBpeMeHHOM
ACCOPTUMEHTE TEKCTUJIbHbIX MaTepuanos, MPMMEHAEMbIX MPU N3TOTOBIEHUN OAEXAbI, NCMOJIb3YITCA pa3iMdyHble BUAbI BOOKOH MU UX
MoanKaLnn. ITO KNacCuYeckme Buabl HaTypasibHbIX, AU MPUPOLHbLIX, BOJIOKOH (XJIOMOK, JIeH, LWePCTh, WesK), NCKYCCTBEHHbIE (BUCKO3HbIE,
aueTaTHble, TpMaueTaTHbie, MEAHOAMMMAYHbIE N AP.) U CUHTEeTUYECKMe noanammaHblie (KanpoH, aHng), nonmadunpHele (naBcaH),
MONAaKPUNOHNTPUNbHBLIE (HUTPOH), NOANBUHUNXIOPUAHbIE (XJTIOPUH) N T.A4. Ka4eCTBEHHbIN N KOJIMYECTBEHHbIN BOJIOKHUCTbIM COCTaB B 3HAYUTESIbHON
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cTeneHn onpepenseT rnokasatesn MexaHn4eCcknx n QPusnKo-XxMMmnyeckKmnx CBOWCTB MaTepwunana, ero N3HOCOCTOWKOCTb, pa3MepOCTa6I/IJ'IbHOCTb n
CbOpMOYCTOVI‘-IVIBOCTb. B cBSAA3M C 3TNM BeCbMa Ba)KHbIM SABJISETCA YMeHMe onpenenaTb BOJIOKHUCTbIN COCTaB TEKCTUNbHbIX MaTepnanos.

Pasnuumsa MeXxay TeKCTUJIbHbIMU BOJIOKHAMMU. TeKCTWU/IbHbIE BOJIOKHA Pa3/inyatoTcsa no pasmMepaM, hopMe, BHelWHeMyY Buay, 61ecky n Tyue

(BMevyaTneHne, BO3HMKaloLWee Npu N3y4eHUn BOJIOKOH Ha OLLYMb), 4TO MOXKHO 3aMEeTUTb 1 NPU NPOCTOM UX pacCMaTpMBaHMW. B 3aBMCUMOCTU OT
ONVHbI TEKCTWUIIbHbIE BOJIOKHA NOAPA3AENSI0T Ha WTanesbHble BOIOKHA M 3/1IeMEeHTapHble HUTKU, W dunaMeHTbl. LLITanenbHblie BOJIOKHa UMeloT
OrpaHMYEHHYO AJINHY. [NIMHA 3/1EMEHTaPHbIX HATEN, NN (PUNaMeHTOB, MPaKTUYECKN HE OrpaHUYeHa.

XJ0MoK, NEH 1 WepCTb NpeacTaBnatoT cobon wWTanenbHble BOMIOKHA, MPMYEM B MaCCe BCTPEYAOTCSA BOJIOKHA pPa3IMYHON ANMHbI. B YacTHoCTy,
BOJIOKHa XJIONKa noapasgenstoT rno AJMHe Ha KOPOTKOBOJIOKHUCTbIE (20-27 MM), CpeaHEBOIOKHNCTbIE (27-35 MM) U AIMHHOBOJIOKHUCTbIE (35-50
MM). JIeH NpMEHSAIOT B NPON3BOACTBE MaTeEPMaoB B BUAE KOMMJIEKCHBIX BOJIOKOH, COCTOSLLMX N3 NMPOAOJIbHO COEONHEHHbIX MeXay cobon
3/1IEMEHTAaPHbIX BOJIOKOH, MO3TOMY OHU OT/INYAKOTCH 3Ha4YuUTeNbHOM gnamHon (4o 250 mMm). [linHa BOJIOKOH OBEYbEeN LepPCTM B 3aBUCMMOCTU OT ee
TnnNa TakXxe KonebneTcs B LWUMPOKUX npenenax (4o 120 MM); BOJIOKHa aHIrOPCKOW LWepcTun (aHropa, Moxep), BepbtoXKbel WwepcTn (anbnaka) v
KPOJIMYbEro Nyxa MMET 3HAUYNTENbHYO ANNHY (00 250 MmMm).

HaTypaanb||7| Lesik Yalle BCcero ncrnoJib3yrT B Buge KOMMAEKCHOW HNTK, COCTOoALWLEN N3 OBYX CKJIeEHHbIX CEPULUNHOM 3JIEMEHTAPHbIX HUTEeRn, pexe -
B BUAe WTanesibHOro BOJIOKHa. AlleTaTHbIe U TpMaLLeTaTHbIe BOJIOKHA MPUMEHSAI0T B BUAe PuaMeHTHbIX HUTEN, BUCKO3HbIE N CUHTETUYECKne
BOJIOKHa - B BUAe 3JIiEMEHTApPHbIX HUTEN N WTaneNbHbIX BOJIOKOH. Tak Kak XMMUYECKNE LWITanesbHble BOJIOKHa Yalle nony4atroT NyTeM pe3kn
TEKCTUNBHOIO XryTta, TO B MaCCe B obbveme ogHoOro 06pa3u,a OHW MOTYyT UMEeTb OANHAKOBYIO OJINHY. TONLWNHA TEKCTUIIbHbBIX BOJIOKOH kKonebnerca B
LLNPOKUX nNpenenax - 0T HeECKOJIbKNX 00 HECKOJIbKNX COTeEH MUKPOH (neH, MOHOHUTHK). ONA HaTypaJibHbIX BOJIOKOH B MaCCe XapaKTepHa
HepaBHOMEPHOCTb MO TOJILLMNHE; KpOMe TOoro, 3aMeTHoe pa3inyme ToNlLnHbI BOOJIb BOJIOKHA HabnopaeTcs Y JibHa N HaTypaJibHOIro Lesika.

Puc. 1.1 - NMpoaonbHbIN BUA N NOMEPEYHbIA Cpe3 XJIOMKOBbIX BOJIOKOH Pa3HOWN CTEMeHn 3penocTun

XnonkoBoe BOJIOKHO (puc. 1.1) B NpoaosibHOM BUae npeacTaBsseT coboi noaynpo3payvyHyo CrUTIOLLEHHYO PacTUTENbHYIO KNETKY, CKPYYEeHHYIo
BOKPYF MpPoAoJibHOW OC/ rnornepeMeHHo B 0601X HamnpaB/ieHnsax. Ha nonepeyHoM cpese XJ/I0MKOBOro BOJIOKHA MOJ MUKPOCKOMOM OTYET/IMBO BUAEH
KaHasn. CTeneHb CMJIIOLLEHHOCTUN U CKPYYEHHOCTW BOJIOKHA, pa3Mepbl U hopMa NONEepeyHoro ceYeHnsl U KaHana 3aBUCSAT OT CTeMNeHn 3pesiocTu
BOJIOKHaA.

Puc. 1.2 - NpoAosbHbIN BUA U NOMepeYHbln Cpe3 3/IeMeHTapHOro JibHAHOMO BOJIOKHA

JIbHSIHbIE BOJIOKHA UCMOJIb3YIOT B TEKCTU/ILHOM MPOU3BOACTBE B BUAE KOMMIEKCHBIX (TEXHUYECKUNX) BOJIOKOH, COCTOSALLMX M3 NPOAO0JIbHO
COEIMHEHHbIX 3/IEMEHTAPHbIX BOJIOKOH. D/IeMeHTapHoe BOJIOKHO JibHa (puc. 1.2) npeacTtaBnseT coboli BepeTeHoobpasHyo KJeTKY C Y3KUM KaHaJioM
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N 320CTPEHHbIMYM 3aKPbITbIMA KOHL @M. MonepeyHblin cpe3 nmeeT 5-6 rpaHeit ¢ 3aKpyraeHHbIMU yriaMu Mexxay HUMK 1 KaHaloM B LeHTpe. Ha
NPOAOJZIbHOM BUAE 3/IEMEHTAPHOIr0 BOJIOKHA XOPOLUO 3aMEeTHbI TEMHbIE MOMNepPeYHO PAaCMoIOXKEHHbIE LWTPUXM-«CABUMN», Ciedbl N3/TOMOB U U3rnboB
BOJIOKOH MPU UX POCTE U MEXAHNYECKOM BO3ENCTBUN NMpU NepBu4Hon obpaboTke.

Puc. 1.3 - MpoJosibHbIA BUA U MONepeyHbiii Cpe3 pa3iMyHbIX TUMOB BOJIOKOH LUEPCTHU:

a) nyx, 6) NnepexogHbIN BONOC, B) OCThb, ') MEPTBLIA BOJIOC

LLIepcTsiHble BOIOKHa (puc. 1.3) B 3aBUCUMOCTU OT 0COBEHHOCTU CTPOEHUA OENAT Ha YeTbipe Tuna: Nyx, NepexonHbI BONOC, OCTb U MepTBbIN BOJIOC,
KOTOpble JIerko pa3inyMMbl NPU U3YyHYEeHUN NX NoL MUKPOCKOMOM.

Puc. 1.4 - NpoaonbHbIN BUA N NOMEPEYHbIN Cpe3 HaTypasibHOro LesKa:

a) KOKOHHAsA HUTb, 6) HNTb obeckneeHHas (LLeKOBUHA)

KOKOHHasi HNTb HaTypasibHOro wenka (puc. 1.4, a) npeactaBnseT cobol KOMMIEKCHYO HEPOBHYHO MO TOJILLUHE HUTb, COCTOSALLYIO U3 ABYX
3/IEMEHTAaPHbIX HUTEN, CKNIEEHHbIX CEPULIMHOM, KOTOPbLIA BECbMa HEpPaBHOMEPHO pacrnpenenieH no NoBepxXHOCTN HUTKU. MNMonepeyHbIn Cpe3 BOJIOKHA
nmeetT popmy nmbo HenpaBUbLHOIro oBana, 1Mbo TpeyronbHUKa CO CKPYrJ/IeHHbIMKU yriamMmin. MNocne YaCcTUYHOro yaaseHnsa cepuumHa HaTypasbHbI
wenk npeactasnseT coboh oTtaenbHble PUNaMEHTHbIE HUTK (puc. 1.4, 6).

Puc. 1.5 - NMpoaonbHbIN BUA 1 NOMEpPEYHbIN MCKYCCTBEHHbIX BOJIOKOH: @) BUCKO3HOeE, 6) aueTaTHOe, B) KanpOHOBOE, ') JJaBCaHOBOE, A) HUTPOHOBOE, €)
HUTPOHOBOE, X) XJIOPNHOBOE

Bucko3Hble BOMIOKHa (puc. 1.5, a) nMetoT Ha MOBEPXHOCTU MHOXXECTBO YaCTO PacnoNoXXeHHbIX NPOAO0JIbHbLIX NO/I0C U CUIbHO U3PE3aHHbIN CIOUCTLIN
nonepeYvyHnK. ITo CBSA3aHO C 0CoBeHHOCTAMU (hOPMUPOBAHNS BOJIOKOH B NPSAAUILHOM pacTBope. ALeTaTHbIE N TpMaleTaTHbIE BOJIOKHa (puc. 1.5, 6)
obnapatoT NnonepeyHbIM CPE30M CJIOXKHOI0 KOHTYpa € rnyboKnMn BnagnuHamMmm, KOTOpble BO3HUKAIOT B pe3ybTaTe nCnapeHns pacTBOpUTENS Npu
(hopMOBaHUM BOJIOKOH. MNMonnaMmugHble (KanpoH, aHna), nonmagupHsele (JlaBcaH), NoMNPOonNnIeHOoBble BOJIOKHA UMEKT OOHOPOLAHYI0 CTPYKTYPY U
rnagkyo unanHopuydeckyto opmy (puc. 1.5, B, r). HNTpoOHOBbIE 1 XNOPUHOBbLIE BOMIOKHa (puc. 1.5, a-K) 061agatoT CN0XKHLIM NonepeyHbiM Ce4yeHneM
C BNaAnHaMu pasnmyHon raybuHbl 1 opMbl, HTO OTParkaeTcs, B CBOK ovepelb, Ha NMPOAOJSIbHOM BUAE 3TUX BOJIOKOH.

BsanMmopencreBme ¢ XMMN4eCKUMHU peakTuBaMM. B 3aBNCMMOCTUN OT XMMNYECKOro cocTaBa n ocobeHHOCTEN CTpOoeHnda TeKCTUJ/IbHble BOJIOKHa Mo-
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pa3HOMY B3aMMOAENCTBYIOT C Pa3/IMYHbIMU XMMUYECKMMM peakTMBaMu. MNpex e BCero, 3To OTHOCUTCS K CMOCOBHOCTY BONOKOH pacTBOpPATLCSA. Bce
BMAbI TMAPATLENIOI03HbIX BOJIOKOH JIErKO PacTBOPSIOTCS B MEAHO-aMMUAYHOM KOMMJIEKCE B OTJINYME OT 6ENKOBbIX (LLUEepPCThb, WeK) 1
CYHTETUYECKUX BOSIOKOH. M0/1b3ysiCb AaHHBIMU O PACTBOPUMOCTM BOJIOKOH, MOXKHO Pa3JIninTb BOJIOKHA, CXOXKMWE MO APYrUM rMpu3HakaMm. Tak,
Hanpumep, aueTaTHOE BOJIOKHO B OT/IMYME OT TPMALLETAaTHOrO PacTBOPSETCS B aLETOHe; NoJinaMnaHble BOJIOKHA OT/IMYAOTCS OT NMOJNIPUPHBIX TEM,
4TO OHU PACTBOPUMbI B MYPaBbUHOW N YKCYCHOW KUcoTax. KanpoH pacTBopsieTcsl B c/1aboM pacTBOpe COMSIHOM KUCOThI Ha X004y, B TO BpeMs Kak
aHMA B 3TUX YCJIOBUSIX PACTBOPSETCA MPU KUNAYEHUN. XapaKTepHbIM pacTBOpUTENEM MPU HarpeBaHun s HATPOHA SiIBASeTCs guMeTuadopMmamma,.
MUKPOXMMMYECKNE NCTBITAHNA NPOBOAST Ha XO0A4Y, NMPX HarpeBaHUM NN KUNSYEHWN.

B Tabnnue 1.1 npmneedeHbl AaHHbIE O PaCTBOPUMMOCTUN OTAEJNIbHbIX BUOOB BOJIOKOH B Pa3/INYHbLIX XUMNYECKUX peaKTnBax.

Pacno3HaBaTb BOJIOKHA MOXXHO MpY MOMOLLN LIBETHbIX PEaKLUNA. B Ka4yecTBe KpacuTeniein 4acTo UCMOoJb3YIOT XJIOPUUHK oL 1 peakTus AP (aHun
yucTto-ronyboi B cMecn ¢ poaamMuHoM b). XNopuUMHKAOL OKpalLMBaET XJIOMKOBbIE, BUCKO3HbIE 1 MeHOAMMMaYHble BOJIOKHA B CUHUIA NN KPACHO-
¢hroneToBbIE LBETA; JIEH - B TEMHO-(NOETOBLIN LIBET; BOJIOKHA LLIEPCTW, LWeSKa, KarnpoHa, aHuaa, alueTaTHbIe - B XKeNTbii uBeT. MNpu obpaboTke
peakTMBOM AP BMCKO3HbIE BOJIOKHA OKPALLUNBAOTCA B (DMOJSIETOBLIM LiIBET, MEAHOAMMMAYHbIE - B CUHUIA, a aLleTaTHbIE MOYTU He oKpaluusBatoTcs. Ona
pacrno3HaBaHNs MepCepnu30BaHHOI0 1 HEMEPCEPM30BAHHOMO XJI0MKa Npobbl OKPALUNBAOT KPAaCUTEJIEM KOHIFO KPACHbLIA U Mocsie TulaTelbHOn
NMPOMbIBKM BOSIOKHa 06pabaTbiBatoT 10%-HbIM PacTBOPOM CEPHOMN KNCNO0Tbl. Mepcepn3oBaHHbIe BOJIOKHA MprobpeTatoT TEMHO-CUHUI LIBET, KOTOPbIN
Ha BO34yXe MepexoamnT B KpacHOBATO-PUONETOBLIN; HEMEPCEPM30BaHHbIA XJI0MOK OKpPaLLMBAeTCA B CUHUI LIBET.

Tabnuua 1.1 - PacTBOPMMOCTb BOJIOKOH B pPa3/INYHbIX XUMUYECKUX peaKTuBax

Bua BoNOKHa XuMmnyeckne peakTusbl
MepHo |LLlenoyb CepHas [ConaHasiA3oTHasAMypaBb [YKcycHas [@eHonAueTo Xaopmupos
EIWEE] KNC0Ta KNCNoTaKnucnoTapmHasa 8 [KucnoTa H @HHbIN yr
HbI KO KNcnoTa lnesonopo
MMeK Il
c
XJI0MoK P H P6,8  [P6,B P8 - - H H -
Mepcepr30BaHHbIA XJ10M0K |P H P6, B P6, B PB - - H H -
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UleH P H PO, r PO, 0 PB - - H H -
LLlepcTb H Pa,n Mneé,n M6 H Ha Ha H H -
HaTypanbHbI WenkK P P6, r Mo PB H Ha Ha H H -
BuckosHoe P P6, B P6, B PB PB - - H H -
MeanHo-aMMnavHoe P PO, B P6, B PB PB - - H H -
ALeTaTHOE Mn P6 P6 PB P6 P6 P6 P P Mn
TpunayeTaTHOE H - P6 P6 P6 - P P H -
KanpoH H H P6, B Pa,B Pr P6, r P6 P H H
AHNL, H H P6, B P6, n [P P6, r P6, r Pr H H
JlaBcaH H Pa,n P6,a [P6,n |Pr H H Pr H H
HWTpOH H Ma H6 H6 P6, r - - - - -
Xn0opuH H H H H H H - H H6 -

MpumedaHne. B TabauLe npuHATbI caeaylolme ycaoBHele obo3HavyeHus; H - He pacTBopseTcs; 1 - nioxo pacTBopsieTcs; P- pacTBopseTcs; a - B
cs1abom pacTBope; 6 - B KPENKOM pacTBOPE; B — Ha XOJ104y; I — NMPY HarPeBaHuu; A - Mpu KUMNs4eHnu.

MeToaukKa BbINOJIHEHUA paGOTbI

Ons pacno3HaBaHWs TEKCTUbHbBIX BOJIOKOH UCMOJIb3YIOT pAf METOMOB: OpraHoNenTUYeCKUn, MeTol ropeHuns, CBETOBYI0 MUKPOCKONMUIO,
MUKPOXUMMYECKME UCMbITaHUSA. [N15 BbiNOSHEHNS paboTbl 6epyT Npobbl pa3NyHbIX BUAOB HAaTypPasibHbIX U XUMUYECKMX BOJIOKOH B BUAE
BOJIOKHUCTOWM MacChl, My4YKa 3/1€MEeHTAPHbIX HUTEN, HATU N3 TEKCTUJIbHLIX MaTepunanoB, 0AHOPOOHbLIX MO BOJIOKHUCTOMY COCTaBy. MNepen Havyanom
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aHasIn3a C BOJIOKOH yaansT BCe NOCTOPOHHME BeleCcTBa, Takme Kak XXnUp, 3amacanesaTtenn, oTAesI04Hble NpenapaThbl, MOKPbITUSA, 3arpa3HeHnsa n T.0.
[Ons 0oTMbIBaHMSA 3aMac/MBaTesis BOJIOKHa NoMelatoT B 3up nnam 95%-Hollh cnupT nam scTparnpytoT 6eH3onom. Kpaxman yaoanatoT KUNsS4eHNnem B
OUCTUNINPOBAHHOM BoAe nan B 25%-HOM pacTBOpe HENTpaJsibHOro Meina. Mpu NnpoBeaeHNn aHann3a, ocobeHHO B Crly4yae NPUMEHEeHNS MeToa
LIBETHbIX peakL M, OKpalleHHble BOJIOKHa obecuBe4YnBatoT BOAHLIM PaCTBOPOM FMNoOCysbuTa KOHUEHTpauum 2-3 r/a. Ecan 3Toro HegocTtaTo4Ho,
BoJIOKHa obpabaTbiBatoT cnabbiM pacTBOPOM a30THOW KUC/IOThI, @ 3aTEM NMPOMbIBAIOT B ropsYen N Xxo0a04HOMN BoAE A0 NOJIHOMO yaaslleHUs OCTaTKOB
KWUCNOTbl N KpacuTens.

MocnepoBaTenbHOCTb pacno3HaBaHUSA BOJIOKOH TaKOBa: OpraHoJienTnyeckoe nsy4yeHumne; UCnbiTaHNe Ha ropeHne; MMKpoCcKonmnyeckoe
nccnengoBaHme CTPYKTYpPbl; MUKPOXUMNYECKUNE UCTMbITaHWA.

OpraHonenTuyeckoe usyvyeHue. Mpobbl BOJIOKOH pacCMaTPUBalOT, OLLYMbIBAOT, NPOBOAS NpeABapuTEsIbHYIO OLLEHKY X pPa3MepoB, (hOpPMbl,
N3BUTOCTU, PAaBHOMEPHOCTU B Macce, 6aecka n Tywe 1 genas npubansntenbHble BbIBOAbI O NMPUHAANEXHOCTN BOJIOKOH K TOW AN MHOW rpynne. Ons
[eTaJIbHOro PacCMOTPEHUS MOXKHO UCMOJIb30BaThb Jyny.

UcnbiTaHue Ha ropeHue. DTOT MeTOo N3YYEHNS OCHOBAH Ha aHaJIn3e XxapaKTEePHbIX NPMU3HAKOB MPU ropeHnn Npobbl BOJIOKOH, @ MMEHHO:
noBeZieHne Npu BHECEHUN U BLIHECEHWN W3 OrHA (3aropaHue, obyrnvMBaHue, NaaBneHne), CKOPOCTb FOPEeHns, UBET 1 (JopMa NJiaMeHu, 3anax
ropeHus, BUA 1 LBET 0CTaTKa, ero cnocobHoCTb K pacTupaHuio. Mpu NpoBeaeHnn UCMbITaHUS TEKCTUIIbHBLIX BOJIOKOH Ha ropeHne Heobxoanumo
MMeTb CMVPTOBYIO FOPEsKY, MUHLIET U MOAJIOXKKY B BULAE MNAACTUHKN U3 TEPMOCTONKOrO MaTepuana. M3 npobbl BOJIOKOH, NMpefgHa3HavYeHHbIX 418
aHasIn3a, N3roToBASAIOT 3JIeMeHTapHYIo NMpoby B BUAE CKPYYEHHOro XryTa AJnHon 1o 50 MM. OAnH KoHel, Npobbl 3a>XMMaloT NUHLUETOM, APYroin
NnonBOASAT Ha KOPOTKOE BpeMs K NiameHun cboky, noaxurasa npoby. Ecnm He yaaeTcs noaxkeyb Npoby cpasy, 3To AeNCTBME NOBTOPSAIOT HECKOJIbKO
pa3; npoLecc ropeHnsa cneagyeT HabnonaTek BHe naamMmeHn. 1o OKOHYaHUN FTOPEeHUs 0CTaTOK J0JIXKEH OCThITh, MOC/E YEro ero MOXKHO MNoMbITaTbCA
pacTepeTb nasbLaMn. Becb Npouecc ncnbiTaHns Ha ropeHne Heob6xoAMMo NPOBOAUTL Had TEPMOCTONKON NAAaCTUHON.

Mukpockonmyeckoe uccsiegaoBaHue CTPYKTYpbl. 118 NpUroToBAEHUS BPEMEHHbIX MpenapaToB NPOAO/IbLHOMO BUAa Ha NPpeaAMEeTHOe CTEKO
MMNETKON NN CTEKAAHHOW NaslIoYKON HAHOCAT 1-2 Kanan AUCTUAIMPOBAHHON BOAbI AN FANLEPUHA, He Bbi3biBatoLero HabyxaHne BONOKOH (npw
nccnenoBaHUM WEPCTU U weska). B XXMAKOCTb MoMeLwaloT OTPE3KM BOJIOKOH, PaBHOMEPHO pa3aesnssa n pacnpenensasa nx npenapoBajibHON UIJI0N.
3aTeM MoKpbIBalOT NpenapaT MOKPOBHbLIM CTEKIOM. [111 3TOro, Aep>ka npeaMeTHoe CTEKJI0 B 1IeBON pyKe, B0AbLLINM 1 CpegHMM NanbuaMu bepyT 3a
pebpa MOKPOBHOE CTEKJ0, CTAaBAT HMUXKHUM pebpoM Ha CMOYEHHbIN Y4aCTOK MPegMeTHOro CTeksa v, NpMAepXnBas ykasaTelbHbIM NajbLeM
MOKPOBHOE CTEKJ10, MeAJIEHHO OMYCKalOT ero Ha CMOYeHHble BOJIOKHa. MNpun 3ToM Heobxoammo cnegnTb, 4Tobbl NO4 MOKPOBHbLIM CTEKJIOM He
06pa30BLIBAaNMNCh NY3bIPbKN BO34YXa, KOTOPbIE MELLIAOT pacCMOTPEHMI0 06bekTa. N3nnwek Bnarv ygansaioT C npenapaTa puibTpoBasbHON Bymaron.

MukKpoxmMuyecKue UCnbITaHUA. DTOT MeTo/[ pPacno3HaHUSA BOJIOKOH BKJIHOHAET UCMbITAaHNA Ha PaCcTBOPUMOCTbL U LIBETHbIE peaKLumnun, no3BonseT
CpaBHUTENIbHO J1Ierko pa3n4aTb BOJIOKHa, MMelLwmne npnmMmepHo ognHakKoBble NMPpU3HaKK Npn opraHonenTn4eckoMm mM3y4eHnMm BOJIOKOH, UCMbITaHNN NX
NPV ropeHN N MUKPOCKOMNMNYECKOM UccrieqoBaHnn. No3TOMYy MUKPOXUMUYECKUE UCMBbITAHNA NPUMEHSAIOT KaK KOHTPOJIbHbIE, KOrfla HET YBEPEHHOCTU
B MpPaBUJIbHOCTW BbIBOOOB NMpoBeaeHHOro aHasinda pacCMOTpPeHHbIMW BbiLLIe MeTO4aMN.
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Ha npeamMeTHOE CTEK0 C JIEBOW CTOPOHbLI MOKPOBHOIO CTEKJ1a MUMNETKOW UM CTEKNAHHON ManoyKoM HAHOCAT KarJlo XMMNYECKOro peakTuBa.
CnpaBoi CTOPOHbLI MOKPOBHOIO CTEKJ1a pacrojiaratoT MojocKy puabTpoBasibHON ByMaru, C MOMOLbIO KOTOPOM peareHT 3acacbiBaeTCA Mojg,
npeaMeTHoe cTeko. anee HabnwoaloT AeNCTBUE peareHTa Ha BOJIOKHO. [Mpu apyrom cnocobe XxMMn4ecknm peareHT HaHOCUTCS Ha Npoby BOJIOKOH
npwv NPUroToBJIEHMN NpenapaTa BMeCTo ANCTUIIMPOBaHHON BoAbl. [Mpn HeobxoaMMOCTK NOArOTOBJIEHHbIN NpenapaT NpeaBapuTebHO HarpesatoT
HeKoTopoe BpeMs, 3aTeM pacCMaTPUBAIOT NOL MUKPOCKOMOM.

MuKpoxmMuyeckme UcnbiTaHusa Npu OENCTBUN KNCNOT, WenoYven, paCTBOpI/ITeJ'IeI7I BO MHOInx cjaiydasax npowe n y,u,06Hee npoBoAnNTb, NoMeLllad ﬂp06bl
BOJIOKOH B I'IpO6I/|pKI/I n 06pa6aTb|Bas| MX COOTBETCTBYIOLNMIN peareHTamun. MNMpu 3ToM MOXXHO HabnOaTbh TO/IbKO OKOHYATENbHbIN BapunaHT.

Pe3ynbTaThl NabopaTopHon paboThl NpencTaBnsaioT B BuAe Tabnuubl, cocTaBsieHHon no ¢opme 1.1.

BosiokHO MponosbHbIN MonepeyHbIn OcobeHHOCTN ropeHus PacTBOpUTENDb
BUA cpes
npwn B NJjiamMeHun [npu Banax u
BHECeHWn B yAaneHun usxapakrep
nnams naamMeHun ocTaTKa
1 2 B 4 5 6 7 8

JNabopaTopHasa paboTa COCTOUT U3 YeTbIpex YacTen, obien Npoao/KNTENbHOCTb 9 u.

KOHTpOsIbHbIE BONPOCHI

1. KakoBbl OT/IN4UTENbHbIE MPU3HAKN FOPEHUSA TrMAPaTUENTIION03HbIX BOJIOKOH?

2. KaKoBbl XapakKTepHble NpU3HaKN ropeHns 6e1KoBbIX BOJIOKOH?

3. Kakne BoJNIOKHa ropaT KoNTAWwWnm niameHem?
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4. KakoBbl OTINYUTENbHbIE 0COBEHHOCTU CTPOEHMNSA pa3/INYHbIX TUMOB LLUEPCTAHbIX BOJIOKOH?

5. YeM oT/QM4aOTCA BOJIOKHA XJ10MKa pPa3J/InyHON CTENEHN 3pesnioCcTn?

6. Kakum crnocobom MO>KHO Pa3N4nNTb aleTaTHOE N TPUNalueTaTHOoe BOJIOKHa?

7. Kakue BONIOKHa Npw nsaasneHuun nnagatca?

JlabopaTopHas pabota Ne 2

TeMa: Buabl TEKCTUIbHBIX HUTEN U 0CODEHHOCTb UX CTPOEeHMA

Lenb pabotbl. /13yveHne CTPYKTYpPbl OCHOBHbIX BULOB TEKCTU/IbHbLIX HATEN.

3agaHunsa:

1. N3yunTb KnaccnuKkaumio TEKCTUIbHBIX HUTEN, MCMONb3YEMbIX B MPON3BOACTBE MaTepUaioB 04eXAbl.

2. MpoBecTn aHanu3 r|p06 TEKCTWJIbHbIX HUTEN 1N BbIABUTb OCHOBHbIE OT/IN4YNTEJIbHbIE 0COBEHHOCTU UX CTpoeHwus.

3. OnpenennTb NOKa3aTeN N CTPYKTYPHbIX XapaKTepuUCTuK 1-3 BUAoB HUTEN (Mo 3aAaHuio npernonaBaTens).

OCHOBHbIe cBegeHua:

1. Buabl TEKCTUNIbHBIX HATEN.B COBPEMEHHOM TEKCTU/IbHOM MPON3BOACTBE UCMOJIb3YIOT LUMPOKNIN aCCOPTMMEHT pa3Ho0bpa3HbIX MO CTPOEHUIO
HUTEN: Klaccnuyeckne BUAbl MPs>Xu, KOMMAEKCHblEe, KOMOUHMPOBAHHbLIE HATU U MOHOHUTM, MJEHOYHbIE HUTU HUTENonobHbIe BA3aHHbIE, TKaHbIE,
niaeTeHble TEKCTU/bHbIE N3aenns (Lenoykn, LWHYpPbl, TEeHTbI, TECbMbI U T.A4.). 3Has UX CTPYKTYpPHble 0COBEHHOCTW, MOXKHO NMPOrHO3MPOBaTh CBOMCTBA
MaTepuanoB, N3rOTOBAEHHbIX U3 3TUX HUTEN, N U3OeNuni.
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2. CTPYKTYpPHbI€ XapaKTEPUCTUKN TEKCTUIIbHBIX HATEN. K OCHOBHBLIM CTPYKTYPHbIM XapaKTEPUCTUKAM TEKCTUJIbHbIX HUTEN OTHOCATCS JINHEHas
MJOTHOCTb, HaNpaB/ieHNE KPYTKU, KPYTKa, KO3IMMDULNEHT KPYTKU 1 BEJINYMHA YKPYTKU.

MeToaukKa BbINOJIHEHUA paﬁoTbl

1. AHann3 CTPOEHNA TEKCTUNbHbIX HUTENn.

2. OnpepeneHne NMHENHOW MJIOTHOCTU HUTEN.

3. OnpepneneHne KPyTKU HUTEN.

4. OnpepeneHne BOPCUCTOCTU MPSXKN.

Pe3ynbTaTbl aHann3a CTPYKTYpPbl HATEN 3aHOCSAT B Tabauuy.

MaTepuan HuTb PUCYHOK HUTWK [TonwmnHa KpyTka O603Ha4eHne
n
rpaduyeckoe

NInHenHan OnameTp Hucno KoadphununeHTmsobpakeHne

NAOTHOCTb HUTN Kpy4eHuni KPYTKN a CTPYKTYpbI
HUTK

T, TeKc dH, MM K, kKp/M

KOHTpOIbHbIE BONPOChHI

1. Kakne pa3HOBMOHOCTU NPsS»KU Bbl 3HaeTe?

2. YeM oTAMYaAOTCA CTPYKTYPbl MOHOHUTEN, KOMMJIEKCHBIX HUTEN U MPSXN?
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3. Y710 Takoe hacoHHasa HUTL? Kakue Bnabl PaCoOHHbLIX HUTEN Bbl 3HaeTe?

4. KaKoBbl CTPYKTYPHbIE XapaKTEePUCTUKN TEKCTUIIbHbIX HUTEN?

5. Ha 4yeM ocHoBaHa paboTa KpyTKkoMepa?

JlabopaTopHana pabora Ne 3

Tema: KayecTBeHHOe U KOJIYeCTBEeHHOe onpeaesieHue BOJIOKHUCTOro CoCTaBa TEKCTUJIbHbIX MaTepuasioB

Lenb paboTtbl. 3akpenseHne n KOHTPOJIb 3HAHWI OTJIMYNTESbHBIX 0OCOBEHHOCTEN U CTPOEHUSI TEKCTUJTbHbBIX BOJIOKOH U HUTEW. OCBOEHE METOA0B
pacrno3HaBaHWs N KOJINYECTBEHHOI0 onpeaeneHns BOIOKHUCTOro cocTaBa MaTepmasios.

3agaHunsa:

1. OnpenennTb BUA TEKCTUJIbHbLIX HUTEN 3a4aHHbIX 06pa3L,0B MaTEPUASIOB.

2. MpoaHann3npoBaTb BOJIOKHUCTLIN COCTaB TEKCTUJIbHLIX MaTEpPXasoB.

3. OnpenennTb (MO yKasaHWIo NpenofasBaTesisa) KoIMYeCTBEHHOe codep KaHne BOJSIOKOH B obpa3sLe MaTepuana.

MeToaukKa BbINOJIHEHUA pa60Tb|

Ons aHanu3a 6epyT NATb-LIeCTb 06pa3y 0B TEKCTUJIbHLIX MAaTEPUANoB (TKaHU, TPUKOTaXKHble NO0THA). MopsaoK BbiNOSHEHMS paboTbl Cleay oL mii:
BHa4vane NpoBOAST aHa/IM3 CTPYKTYPbl BCEX TEKCTUJSIbHBIX HUTEN, NCMONb3yeMbIX B 0b6pa3Le, 1 onpegensoT NX BUA Mo NPUHATON Knaccudunkaumm;
3aTEM OCYLLEeCTBAAIOT aHaIn3 BOJIOKHUCTOro coCcTaBa HUTEN; MO yKasaHuWto npenojaBaTens Al oaHoro 13 obpasLos onpenenstoT KOJNYeCTBEHHbIN
COCTaB BOJIOKOH.
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1. OnpeneneHve CTPOEHUA HUTEMN.

HUTb M3BNEKAIOT N3 CTPYKTYPbl MaTepurasa: y TKaHW - MO OCHOBE U YTKY, Yy TPUKOTa)ka - POCAYyCKOM MnepenneTeHuns. Ecnv nccnepyeTcs TKaHb U3
Pa3fINYHbIX BULOB HUTEN, TO aHAIM3UPYIOT KaXK bl BUA. AHAIN3 NMPOBOASAT NMyTEM pacKpyYnmBaHUs HATW, ONpefenisa HanpaBJsieHNe KPYTKU U YNCIO
CJIOXKEHWI, N ee BU3yasibHOro U3y4eHUs C MOMOLLbIO YBENYUTENBHOM NyNbl UM MUKPOCKOMA NpY MaJlo CTeNeHn yBennyeHus. B pesynbtaTe
[enalT 3apUCOBKY CTPYKTYPbl HATU 1 COCTaBAIAIOT ee NoJIHOE Ha3BaHMe Mo KJaccupukaumm.

2. Onpep,eneHue BOJIOKHMUCTOIO COCTaBa HUTEM.

0na pacno3HaBaHUA Ka4eCTBEHHOro BOJIOKHUCTOrO CoCcTaBa UCMNOJb3YIOT OpFaHOJ'IeI'ITI/I‘-IeCKVIVI MeTod, UCMblTaHWe Ha ropeHne, MMKpockKonmnyeckmne
nccnenoBaHmMa U MMKpoxXmMnyeckme UCrnblTaHm4. BONOKHNCTBLIN COCTaB BCEX U3BJIEYEHHbIX HUTEN yCTaHaB/MBaOT pa3aesibHo. CoCTaB KpPyYeHbIX U
KOM6I/IHVIpOBaHHbIX HUTen onpeanendarT oTaesIbHO Mo COCTaBAANLWNM HUTAM.

OcobeHHOCTb aHaIM3a CMeLLaHHoN npa>Xnm COCTOUNT B TOM, HTO NMPaKTUNYECKN HEBO3MOXXHO pa3aneyinTb COCTaBnAOLWLNE €€ BOJIOKHA. I'Ipvl
MNKpPOCKonmn4yeckom nccnegoBaHMmM MOXXHO YCTaHOBUTb OAHOPOAHOCTb M HEOOHOPOAHOCTb MaTepPUaia Nno BOJIOKHNCTOMY COCTaBy U KOJINYECTBO
KOMIMOHEHTOB. Oﬂpe,ﬂ,eﬂI/ITb B[ BOJIOKOH MOXHO TOJIbKO MNP HaM4NN XapaKTEPHbIX ocobeHHoCTeN cTpoeHusa. MNpu ncnelTaHUU Ha ropeHne
CMeLllaHHoM’ NPaA>XU nin HeoaHOPOAHbIX HUTEN MOTYT NPOABNATLCA NPU3HaKWN, XapaKTepPHbIe A4 KaXXO0ro CoCtaBdollero snga BoJIOKHa.

Hanpumep, cXuUraHme cMellaHHON LWepCcTo/IaBCaHOBOW NPSAXKN COMPOBOXKAAETCA KOMOThIO, 3aMNaxoM XXXeHoro nepa n obpasoBaHneM TEMHOro
HO3[PEeBATOro0 KOMOYKa, NMpPU pacTUPaHMMN KOTOPOro OCTAaeTCsl TBEPAbIA OCTAaTOK Ha KOHLE HUTW. Mpsi>ka U3 BOJIOKOH XJ10MKa, BUCKO3bl UKW JIbHA,
CMeLLaHHbIX C NON3(UPHBLIMK BOJIOKHAMW, NPU FOPEHUN BbIAENSAET KOMOTb, @ Ha KOH4YMKe obpa3yeTcsa TBepablii YEPHbI HE pacTupatroLwmincs
OCTATOK C JIEFKNM CepbIM NMenioM. Mpn CXoXXeCcTu NPU3HaKOB OKOHYaTE/IbHO YCTaHaB/IMBAKOT B BOJIOKHA MYyTEM XUMUYECKUX UCMbITaHWNA.

OnpepfeneHHble TPYAHOCTM BO3HUKAKOT NPU aHan3e OCHOBOBSA3aHbIX TPMKOTaXHbIX U BA3aJIbHO-MPOLWMBHbLIX HETK@HbIX MOMOTEH, TaK Kak OHU
NpakTU4YeCKN He pacnyckaTcs. No3ToMy ANS UCNBITAaHUA Ha ropeHue oT Npobbl 0Tpe3aloT TOHKUE NeHTOYKN NOM0THA. NS MUKPOCKOMNYECKOro
aHanM3a pekoMeHayeTcs nsmensydaTb Npobel (FTOCT P50721-94).

3. KonuyecTtBeHHoe onpepesieHue BOJIOKHUCTOro coCctaBa.

Kofin4yecTBeHHbI aHaNn3 HEOAHOPOAHbLIX MM CMELUAHHbIX TEKCTUJIbHLIX MaTepuanoB COCTOUT B ONMpeneeHn MacCoBOW A0MN COCTaBAAIOLINX
BOJIOKOH 1 HUTEN B NPOLIEHTax K Macce npobbl. Tak Kak TEKCTUJIbHbIE MaTepuasbl MOTYT COAEepPXKaTb XKUPbl, annpeTbl, 0OTAENI04YHbIE NMpenapaThl,
Heob6xoOMMO yaannTb 3TV BelecTBa A0 NPoBeieHnsa aHanm3a. 018 3Toro npobbl acTparupytoT B annapaTte CokcneTa (puc. 1) ¢ nomoLlbto
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neTposaenHoro acgupa B TedeHme 14. C nocneaytowmm npombiBaHMeM B xonogHom n ropsden soge (FTOCT MCO 18833-99). B 3aBUCMMOCTHU OT
0COBEHHOCTUN CTPOEHMS MaTepuaia U BUAa HUTEN MPUMEHSAIOT Pa3/INYHbIE METOAbI KOJIMYECTBEHHOIO aHaIn3a.

PucyHok 1. Annapat CokcrieTa

1. 9kopb MarHUTHOM MeLLanKu

2. Konba ang kuns4vyeHms OKCTpPareHTa

3. Tpybka ans napoB pacTBOpUTENS

4. MNaTpOH 13 NOPUCTOro Mmatepuana

5. Cyxas cMmecb

6. CncpoH 7.

Cnune cudoHa

8. lnndoson nepexofHnK

9. O6bpaTHbIN XONOANBHUK

10, 11. NaTpybkn ona xononHom Boabl

MeTopn pa3peneHuns (pacnyckaHus) npobbl NpUMeEHSETCA B CJly4ae MCMOb30BaHMA B CTPYKTYype MaTepuraia HeogHOPOAHbIX HUTeN. [na npoBeaeHns
aHasIM3a NCNOb3YIOT 3/IeMeHTapHble Npobbl pa3mepom100x100 MM (manee npoba). Mpu Menkoy3opyaToM NepenneTeHnn pasMmepbl NPodbl 40IKHbI
ObITb KpaTHbI panmnopTy, NpPM KPYMNHOY30p4YaTOM - MO pa3Mepy pannopTa. [Mpobbl Bbipe3atloT CTPOro rno HATU OCHOBLI U yTKa, U3 TPUKOTa>XHOIro
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MONOTHA - Mo neTesibHbIM pagam n ctonbukam (FTOCT P 50721-94). NMpoby NoNHOCTbIO pa3aenstoT (pacnyCckatoT) Ha HATKU, OTAENAA NX BOJIOKHUCTOMY
cocTaBy. MNonyyeHHble NYYKN HUTEN BblAEP>XNBAOT NP HOPMaJlbHbIX YCOBUSX corniacHo TpeboBaHusam FOCT 10681-75, nocne B3BelwNBaOT
pasfaesibHO KaXKAbl NY4OK, a 3aTeM BMecTe. MaccoByto 0110 Ka)XA0r0 KOMMOHEHTa pacCcyYnTbiBaloT No hopmye

C1=100M1/M0,

roe C1 - maccoBast nonsa 1-ro komnoHeHTa, %;

M1 - macca 1-ro KOMNOHEHTa;

MO - macca npobsl.

MeTona KONMYECTBEHHOIO XMMNYECKOrr0 aHaIn3a NpuUMeHsieTca 015 onpeaesieHns MacCOBOWM A0/ BOJIOKOH B MaTepuaiax, N3roTOBJIEHHbIX U3
CMeLLUaHHOW NPSXXN UK B MaTepuaax, KoTopble HeNb3s pa3fe/inTb Ha OTAesibHble HUTU (OCHOBOBSI3aHble TPMKOTaXKHbI€, HETKaHbIe MOoM0THa U T.
a.).

CyLHOCTb MeTOAa 3aKJlIlo4YaeTcsa B onpeaesieHUn MacCoBOW A0/ BOJIOKOH MyTeM yaasieHns 04HOIro U3 KOMMOHEHTOB pacTBOpeHMeM. B nepsyto
ovyepenb pacTBOPSOT BOJIOKHO, COCTaBasAloLlee 60/blUYyO YaCTb CMeCcn. B MHOrOKOMMOHEHTHOW CMEeCK BOJIOKHA PacTBOPSAIOT B TaKOM NOpsaKe:
LIepCTSHOe, aueTaTHoe, NoaMaMmnaHoe, XJ10NKoBoe (BUCKO3HOE), NomnadupHoe (MoNnakKpuabHUTPUIBHOE).

Mpn nogbope pacTBOpUTENS PEKOMEHOYETCHA BOCMOAb30BaTbCA cTaHgapTamu (FTOCT P 50721-04, TOCT NCO 1833-99, T'OCT P NCO 5088-99).

[na npoBegeHUs aHanusa n3 NpeBapuTesibHO OYULLLEEHHOW To4YeYyHoW Npobbl MaTepmana BbIKpanBatoT 3/eMeHTapHYyo Npoby Maccol He MeHee 1 un
n3Menb4aloT ee.

3aTeM BbICYLUMBAIOT B OTKPbITOM CTEKIAHHON BloKCe B TepMoLUKady A0 NOCTOSSHHOW MacChl, OXJ1IaXKAatloT B SKCUKATOpPE 1 B3BELLUMBAIOT B 3aKPbITOM
CTaKaH4uMKe (CTakaH4YMK No3aHee B3BELWMBAOT 0TAeNbHO). [lanee npoby obpabaTbiBaloT COOTBETCTBYOLMM XUMUYECKUM peakTUBOM (Moaysb
BaHHbI 1:50), KOTOPLIN pacTBOPSAET OAMNH N3 KOMMOHEHTOB CMecun. PacTBop UAbTPYIOT, OCTAaTOK MPOMbIBAIOT, BbICYLLIMBAOT A0 MOCTOAHHON MacCChl U
B3BelIMBaloT. MaccoBylo 40110 HEPaCTBOPUBLLUXCS BOJIOKOH onpenensatoT no gopmyne:
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C1 = 100xM1 d/MO,

roe M1 - maccCa OCTaBLUUXCS BOJIOKOH;

d - NonpaBoOYHbIN KOIPPULNEHT, YHUTLIBAOLWNNA BANSHNE PAaCTBOPUTESS Ha HEPACTBOPUMbIN KOMMOHEHT cMecn (yCTaHaB/MBaeTCSH
3KcnepuMeHTanbHo no P MCO 1833-99, P NCO 5088-99);

MO - macca ncxonHowm Npobbl TKaHW.

MeTon KOMBMHMPOBAHHOIO KOJIMYECTBEHHOr0 aHa1M3a 3aKJlIlo4aeTCcs B onpeaesieHnn MacCoBOW 401N BOJIOKOH pa3aesieHneM Uin poCcnyckom C
nocaeaywmnmMm XMMNYeCKMM aHanm3om. MeTon NpuMeHsSeTCs AN aHa/n3a MaTepuasioB, B COCTaBe KOTOPbIX NCMNOJIb3YEeTCs CMELUaHHas nps><a B
CoYeTaHun C pasINYHbIMN BUOaMNU OOHOPOAHbIX 1 HEOAHOPOAHbLIX HUTEN. Pe3ysbTaTbl aHa/M3a CTPOEHUS HUTEN N BOIOKHUCTOrO0 COCTaBa 3aHOCAT B
Tabnanuy 1. Pe3ynbTaTbl KONMYECTBEHHOIMO aHaM3a BOJIOKHUCTOr0 cocTaBa NpeacTaBasatoT B Buae tabnanuy 2 u 3.

Pe3ynbTaTbl aHanmsa cTpoeHus HUTEN N BOJIOKHUCTOrO COCTaBa 3aHOCHAT B Ta6n|/|u,y 1

Tabnuua 1

MaTepuan HuTb PUCYHOK HUTHK BOJIOKHWCThIN COCTaB

Mpun3Haky ropeHns [IpofaoNbHbI BUL [Bupa BOJIOKHA

Pe3ynbTaTbl KONIMYECTBEHHOIO aHasM3a BOJIOKHUCTOr0 CcocTaBa npeacTaBnsaoT B BUae Tabnnuy 2 n 3.

Tabnuua 2

MaTepuan Macca anemeHTapHon npobel MO, Mr  [BOIOKHUCTbLIN COCTaB
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Bua BONOKHa

Macca ny4ka

M1,mr

MaccoBas gons
BONOKHa C, %

Tabnuua 3

MaTepuan

BO/IOKHUCTbIN
cocTaB

Macca npobbl
MaTepuana MO, r

Macca
OCTaBLUMXCSA

BOJIOKOH M1,

MaccoBas pons
1-ro KOMMNOHEHTa

Cl, %

MaccoBas [0S
2-ro KOMMOHEHTa

Cl, %

KOHTpOsIbHbI@ BONPOCHI:

1. KakoBbl OT/IN4UTENbHbIE MPU3HAKMN FOPeHUsa rngpoaueTaTLeNt0103HbIX BOJIOKOH?

2. KaKoBbl XapaKTepHble NpPU3HaKN ropeHns 6e1KoBbIX BOJIOKOH?

3. Kakune BOJIOKHa ropsaT KONTAWMUM rnaamMmeHem?

4. Y10 03HAYalT NOHATUSA «3/IeMeHTapHasa npobax»?

5. YTo 03HavYaeT NOoHATUA «To4Ye4yHas npoba»?

6. B 4eM 3ak/il04aeTCa MeTo ] KOJIMYECTBEHHONO0 XMMNYECKOro aHanmsa?

7. B 4yeM 3akntoyaeTCcss MeTOA pacnyckaHus npobbl?

JlabopaTopHas pabota Ne 4
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Tema: OnpepnesieHne JIMHEWHbIX Pa3MepoB, CTPYKTYPHbIX XapaKTePUCTUK U NOBEPXHOCTHOMW NJIOTHOCTU TKaHMU.

LUenb pabotsbl. 13y4eHne MeToL0B onpeneneHns TMHEeNHbIX Pa3MepoB, CTPYKTYPHbIX XapaKTEPUCTUK, MOBEPXHOCTHOW MIOTHOCTU TKaHW 1 aHasM3a
TKaUKUX nepenieTeHuni.

3agaHunsa:

1. OcBOUTb MeTOAbl ONPEeAEsIEHNA JINHENHbIX Pa3MepPoB, CTPYKTYPHbIX XapaKTEPUCTUK N MOBEPXHOCTHOM MJIOTHOCTU TKaHMW.

2. I3y4unTb Knaccmdpmkaumio TKaukmnx nepenneTeHMM, npnHUWUMNbI NX MaTeMaTn4eCKoro o603HayvYeHMNa N MeToabl aHannsa nepenneTeHunA.

3. OI'Ipe,EI,eJ'II/ITb JINHENHbIe pa3Mepsbl, MOKa3aTe/ N CTPYKTYPHbIX XapaKTEPUCTUK U I'IOBEpXHOCTHOI?I MJOTHOCTN TKaHMW.

4. lNMpoBecTn aHanm3 nepenneTeHVM Pa3/NYHbIX BUOOB TKaHW.

OCHOBHbIe cBegeHusa

TKaHb - MaTepunas, obpa3oBaHHbIN B pe3yJsibTaTe B3aMMHOI0 nepenieTeHns CUCTEM NPOAO0JIbHbIX (OCHOBLI) U MONEpPeYHbIX (YTKa) HUTEN.
lNepenneTeHne onpenenseT NOpPAaAoK B3aMMHOI0 PacroJIoXKEHUS N CBA3N HUTU OCHOBbLI U YTKa. lepekpbiTve o603HavYaeT MeCcTo BCTPEYUN HUTH
OCHOBbI 1 YTKa. Pa3nn4aloT: OCHOBHOE MepeKkpbiTMe, Korga Ha NMUeBON CTOPOHE TKaHW HUTb OCHOBLI PAacMoJiIoXXeHa NOBEPX HUTW YTKa, N YTOYHOE
nepekpbITMe, Korga HUTb YyTKa HaXoOUTCHA Haf HUTbIO OCHOBbLI. ParmopT nepernieTeHns — 3TO HaunMeHbLlee YNC0 HUTen ocHoBbI (RO) n HUTen yTKa
(Ry), obpa3ylowmx 3aKOHYEHHbIN PUCYHOK nepensieTeHns. Y4acToK, Ha KOTOPOM HUTb MepexoaunT C NLEBON CTOPOHbI Ha U3HAHOYHYIO NN C
W3HAHOYHOW CTOPOHbI Ha JINMLEBYO, Ha3bIBalOT rnosiemMm cBs3n. COBUT (z), NOKa3biBaeT Ha Kakoe YNC0 HATEN CMeLaloTCsa B NepensieTeHnn no
BEPTUKANN MEPEKPLITUA OAHON HUTU OTHOCUTEJIbHO MEPEKPLITUA APYrON.

PrucyHok 4.1 - Cxema (a) 1 rpacduk (6) TKaLukoro nepenjeTeHus

PucyHOK nepenneTeHnsa NnpeacTaBnsioT B Buae rpaguka (puc 4.1). Ha pucyHke Ka)kablll rOPN30HTaIbHbIN pag COOTBETCTBYET YTOYHON HUTHN,
Ka>X bl BEPTUKAJIbHbIA CTONBUK - OCHOBHOW HUTW; HUTW OCHOBbI U YTKa YCJIOBHO MPUHUMAOTCS OANHAKOBOW TOJILWMHBI, MPOMEXYTKN MeXay HUMK
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OTCYTCTBYIOT. OCHOBHblE NMEPEKPbITUS Ha Fpadnuke 3allTPUXOBLIBAIOT, YTOUYHbIE OCTABAAIOT HEe3alTPUXOBAHHbIMMU.

ToNWMHa HATEN TKaHW XapaKTepun3lyeTcs JIMHENHONW MJIOTHOCTbIO T, TEKC, NnpeAcTaBastowen cobon oTHOWEHWE MAacCbl M, MI, HATU K ee anunHe L, M,
N paccynTbIiBaeTCS No GOpMysiaM NPMBEAEHHbBIM HUXE.

MJ0THOCTb PACMOIOXKEHNS HATE B TKAHWN OLIEHMBAOT YMCJIOM HUTEN OCHOBLI 10, U yTKa 1y Ha 100 MM. 3TOT NMokasaTesib CTPYKTYphbl ABASETCA
CTaHAAPTHbLIM, N ero 3Ha4YeHne A1 KaXK40ro BuAa TKaHN HOPMUPYETCS TEXHUYECKUMU ycnoBusaMu (TY) nnm TexHnvyeckum onvcaHmem (TO). OgHako
OH HEe YYUTLIBAET TOJILLNHY HUTEN 1, ClefoBaTes/bHO, HE MOXKET XapakKTepn30BaTb CTEMNEeHb 3aMNo/IHEHUS TKaHU HUTSMWU. 19 3TOro Ucnonb3yT paj
XapPaKTEePUCTUK 3aMN0JHEHUS N HAMNOJIHEHUS.

JInHeviHoe 3ario/IHeHye NoKas3blBaeT, KaKyto YacTb JIMHENHOIrO y4acTKa TKaHW 3aHMUMaloT nonepeyHnKin napasaiesibHo exallnx HATEN OCHOBbI NN
yTKa. lNMNoka3aTenn JMHENHOro 3aMoJIHEHNS MO OCHOBE Eo n yTKy Ey, %, paccynTbiBalOT No hopmMynam:

Eo = doflo;

Ey = aylly,

rae doun dy - pacyeTHble ANaMeTpPbl HUTEN COOTBETCTBEHHO OCHOBLI U YTKa, MM.

JlnHeviHoe 3anosiHeHue Nno ocHoBe Ho 1 yTKy Hy, %, NoKa3biBaeT, KaKylo 4aCTb JIMHENHOI0 y4acTKa TKaHW 3aHMMatoT NonepevyHnkn HUTen obemx
CUCTEM C Y4ETOM MX NepenneTeHns, Ho 6e3 yyeTa CrJIOLWNBAHUA U HAKJIOHHOIO PacroJioXXeHWs. ITOT Noka3aTesb onpeaesnstoT rno GopMyaMm:

Ho = (dono + dycy)llo/no;

Hy = (dyny + cono)lly/ny,

roe Nno n ny - YAC/0 HUTEN pannopTa COOTBETCTBEHHO OCHOBbLI U YTKA;

CO N Cy - 4ncJsio rnoJsien CBA3MN HUTEN COOTBETCTBEHHO OCHOBLI U YTKa.
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lMoBepxHocTHoe 3arosiHeHue ES, %, NOKa3bliBaeT, KaKylo YacTb njowanmn TKaHW 3akpbliBaeT naowanb NpoeKkunin HUTEN OCHOBLI N YTKa U onpenenstoT
no popmynam:

Es =Eo + Ey - 0,01EoEy.

Ob6bemHoe 3anosiHeHne Ev, %, NoKa3blBaeT, Kakytlo 4acTb obbeMa TKaHu CoCTaBsAeT CyMMapHbIl 06bEeM HUTEN OCHOBLI U YTKa U ONpeaenstoT no
dopmMynam:

Ev = 10067/6H,

roe 6T v 6H - cpefHAS NNOTHOCTb TKAaHW U HUTE COOTBETCTBEHHO.

3anosiHeHne no macce Em, %, Noka3blBaeT, KaKyl YaCTb MacCa HUTEN TKaHWN COCTaBNISIeT OT MaKCUMaJslbHOW MacCbl TKaHW NpKW YCJI0BUM NOJIHOIO
3anosiHeHUs ee ob6beMa BeLeCcTBOM BOJIOKHA, U onpeaenstoT no hopMynam:

Em = 1006T1/Yy,

roey - nJaoTHOCTb BelweCTBa BOJIOKHA.

lMoBepxHOCTHasi MOpnUcToCTb RS, %, NOKa3biBaeT, KaKylo 4aCTb OT MJIOLWAAN TKaHM 3aHMMaeT MJollab CKBO3HbIX MOpP U onpeaensoT rno popmynam:

Rs =100 - Es.

Ob6Lyasi nopnctTocTb RobLy, %, NOKa3blBAaET, KaKylo YacTb 06beMa TKaHW COCTaBASET CyMMapHbIn 06beM BCcex BMOOB NOP BHYTPY BOJIOKOH, HUTEN 1
MeXay HUTAMU 1 onpeaenstoT rno gopmysam:

Robuy = 100 -Em.
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KoagppuumeHTbl CBS3aHHOCTM MO 0CHOBE KO 1 YTKY Ky XapaKTepU3yHoT CBS3b 3/IEMEHTOB TKaHW Mexay cobon n onpenensioTCcs OTHOLEHNEM
JINHENHOIr 0 HanoMHEHUS K IMHENHOMY 3aMnoJIHEHUIO:

Ko = Ho/Eo;

Ky = Hy/Ey.

JINHeNHble pa3Mepbl TKaHN XapakKTepusyTca 4JNHHOW, LWNPWUHOM N TOJILLNHOA.

LnnHa TKaHu L, M, - paCCTOosIHME MeXX Yy HaYyasIoM U KOHLOM KyCKa, U3MepeHHoe napassiesibHO HUTSAM OCHOBBI.

LLnpmnHa TKaHW B, CM, - pacCTosIHNE MeXAy ABYMS KPasMUn KyCcKa BMecTe C KpoMKaMu nan 6e3 H1UX, nsMepeHHoe B HarnpaBJieHuny,
nepneHanKynspHOM HATSM OCHOBBI.

TonwmHa TKaHn D, MM, - pacCTosHUE Mexay NMUEBOM U N3HAHOYHOWN NMOBEPXHOCTAMN TKaHWU, N3MeEPEHHOE MNpun ornpeaesieHHoOM OaBJ1IeEHUN.

Mepekoc pUCyHKa NMecTPOTKaHOM UK NeYaTHOW KJIETKN TKaHW BO3HUKAET B pe3y/ibTaTe HapyLLUeHUs NapaMeTpPoB TEXHONOMMYECKUX onepaLuii
oTOeNKMN.

BenunyuHa nepekoca N, %, onpenenseTcs Kak OTHOLIEHNE MaKCMMalbHOrO OTKJIOHEHUS N JIMHUN PUCYHKA (KNETKK) OT JIMHUK, NeprneHanKynspHoin
KPOMKe MOJIOTHA, K LUMPUHE B TKaHM 1 onpeaensitoT No opmynam:

N =100 n/B.

JlnHeviHasa naoTHOCTb TKaHn ML, r/m, - Macca 1 M TKaHu Mo ANMHEe Npu ee PaKTUYECKON LWMPUHE MOXKET BbITb onpenesieHa NyTeM nepecyeTa Macchl
m, r, To4e4yHon Npobbl gnAnHom L, MM, no popmyne:

ML= m-103/L.
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ToBEPXHOCTHas rnJo0THOCTb TKaHu (Macca 1M2) ABASeTCSA CTaHAAPTHON XapaKTePUCTUKON, MOKa3aTen KOTOPOW Mo Ka)kaoMy BUOy TKaHu
pernamMeHTUPYITCA TEXHNYECKON AOKYMEHTaLUnen; OTKIOHEHMEe OT HOPMbl A0MNYyCKaeTCsa B CTPOro yCTaHOBMIEHHbIX npefenax. [IoBepXHOCTHYI0
MJOTHOCTb TKaHW Ms, r/M2, onpenensatT NyTEM nepepacyeTa MacChl To4YeYHoW Npobbl ASIMHHOW ANMHOW L, MM, 1 lWWMpuHONM B, MM, Ha naowanb 1mM2
no cpopmyne:

Ms = m-106/LB.

MoBEPXHOCTHYIO NJIOTHOCTb MOXXHO pacCcynTaTh MO CTPYKTYPHbIM NOKa3aTensaM TKaHM No opMyne:

Msp = 0,01 (oTo + lyTy) n,

roe n - Ko3(MOUUNEHT, YYMTbIBAOLWMIA U3MEHEHNE MACChl TKaHW B NMpoLecce ee BbipaboTKN 1 OTAENKN.

Mo paHHbIM Npod. H.A. ApXxaHresibCKoro, KoaMUUUEHT N 3aBUCUT OT BUAA TKAHMW:

TKkaHb KO3(PULMEHT N
XNoN4aTOOYMarXKHAA . ....vviiinieiieeneeeenees 1,04
LepcTaHaa rpebeHHas . .....cocoeevvvveenieenanen, 1,25
TOHKOCYKOHHAA . ..ueniiininininieeeieeeee e 1,3
TPYOOCYKOHHASA . e eeietiiieiieeieie e, 1,25
JIBHAHAA oo 0,9

OTKJIOHEHWNE 3HAYEHWI A MOBEPXHOCTHOWM MJIOTHOCTM, MOJIyYEHHbIX 3KCMEPMMEHTaIbHbIM 1 pacYeTHbIM MeToZaMu, rno opmye:
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AMs = 100(Ms - Msp)/Msp

He 0OJDKHO npesbiwaTb 2%.

Bcnepcrteme rmrpoCKONMMYHOCTU TEKCTUSIbHbIX BOJIOKOH Y HUTENn NMOBEPXHOCTHAA NMOTHOCTb TKaHWN MOXET CyleCTBEHHO U3MEHATbLCA B 3aBUNCNMOCTU
OT ee BJIaXKHOCTW. [103TOMY MJIOTHOCTb TKaHW onpeaensaiT npu HOpMI/IpOBaHHOI7I BJ1aXXHOCTW.

OTYeT O0/KEH CcolepXaTb rpadunyeckoe n3obpaxkeHne nepenneTeHnin pasnyHbiX BUAOB TKaHW (Mo 3aaHuio npenoaaBaTens), pe3ynbTaThbl UX
aHasIn3a. JKCnepMMeHTasibHble U pacyeTHble NoKa3aTesNn JMHENHbIX Pa3MEPOB, CTPYKTYPHbLIX XapaKTEPUCTUK M MOBEPXHOCTHOW MAOTHOCTM 3aHOCAT
B Tabnubl, COCTaBJIEHHbIE MO hopMaM.

Homep n3mepeHns JlMHelHble pa3Mepbl ToYe4HoW Npobel, Macca To4eyHon  [BennyuHa ToNLWNHA TOYEeYHON
MM npobbl m, r nepekoca npobbl D, MM
rodyeyvHon npobbl N,
%
OnnHa L LLinpnHa B
Homep Hucno HuTen Ha 10 cm Macca nyyka HuTen, JlMHenHasa NA0THOCTL [PacHeTHbIA AnamMeTp
3MepeHns M HUTEN, TeKC HUTW, MM
OCHOBbI yTKa OCHOBBI yTKa IOCHOBbI yTKa OCHOBBI yTKa
o Iy 1o My o Iy do dy
NnHen NnHen [MoBepXHOCTHOEe Obbem 3anosiHe MoBepXxHOCT O6bwasn Koadhpn
3anonHe nopmc
HOoe 3anosiHe Hoe Hoe Hue no Has NOPUCTOCTb LINeHT
HanonHe  [Hue BanonHe Macce TOCTb CBA3@HHOCTW
Hue, % Rs, %
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Hue, % Es, %

Eo [Ey Ho Hy

Hne m, %

v, %

obuy, %

Ko

Ky

nOBerHOCTHaH MJOTHOCTb

OTK/IOHEHVE MOBEPXHOCTHOMN

PKcrnepuMeHTaNbHOE 3HavyeHne Ms,
r/m2

PacyeTHoe 3Ha4yeHue

Msp, r/m2

NaoTHOCTU AMs, %

KOHTpObHbIE BONPOChHI

1. Kakne xapakTepUCTUKM UCMONb3YIOT A1 OLEHKUN TONLWNHLI HUTEN OCHOBbLI U yTKa?

2. B 4eM pa3nnyme xapakTePUCTUK 3anoSIHEHUS N HAaMOJIHEHNS TKaHen?

3. [Ae rpaHuLa Mexay KiaaccaMy Mesikoy3op4aTbiX U KPYMHOY30pYaTbiX NepenieTeHnin?

4. Mo KakoMy NpU3HaKy TKaLKKue nepensieTeHnsa OTHOCAT K Knaccy CJTIOXKHbIX?

JlabopaTopHan pabora Ne 5

Tema: OnpepneneHve OQHOLUKIIOBbIX XapaKTEePUCTUK pacTa>KeHUs MmaTepuana

Lensb pa6OTbl. I/I3y\1eH|/|e MEeTOoA0B I'IpVI60pOB ona onpeneneHna ogHOUUNKITOBbLIX XapPaKTEPUCTUK PaCTAXKEHUA MaTepPUaa.

3agaHunsa:
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1. I3y4nTb OCHOBHbIE XapaKTEPUCTUKM, NCMOJIb3yeMble AJ1S1 ONMMUCAHMNS MPOLECCOB PACTSXKEHUS MaTepmnana npm yCuamnax MeHblle paspbiBHbIX.

2. MpoBecTn 0QHOLMKIIOBbIE NCMbITaHNA NPob MaTepuana Npu pacTaIXEHNN B pa3SIMYHbIX HanpaB/IeHNAX OTHOCUTENbHO npogonbHoro (0, 15, 30, 45,
60, 75 n 90°).

3. OnpenennTb COCTaBHble YacTu gedopMaumm MaTepmana npu pacTsXKeHUW, JoNM UX OT MOJIHOW AecopMaL i Npy NOCTOSSHHON Harpyske u
nageHue ycunms B npobax matepunana npu NocTosiHHON aedopmaunu.

MeTopabl onpepeneHna OAHOLMUKIIOBbIX XapaKTepPUCTUK.

3aKOHOMEPHOCTM N3MEHEHNS AedOopPMaLMOHHO-HANPS>XEHHOI0 COCTOSHUSA TEKCTUJIbHLIX MaTepUasioB MPU YCUIMSX MEHbLLE Pa3pbiBHbIX N3y4atoT
npu NpPoBeAeHNN OQHOLMKIIOBbLIX NCMbITAaHWUA MaTepnanoB, Koraa AeopMUPOBaHME OCYLLECTBASETCA MO LUUKIY Harpy3Ka - pa3rpy3ka - OTAbIX.
Mepeyncnmm meToabl AN5 peannsaumm AaHHbIX UCNbITaHWUA, KOTOPble NCMOJb3YIOT Yallle BCero:

MeTon, Npy KOTOPOoM B 06enx NosoBUHAX LIMKIA B Ka4eCTBE BXOAHOro B30y XAeHUS (MOCTOSAHHOIrO NapamMeTpa) CAyXnuT gedopMaLnms, BbIXOAHON
PyHKUMEN (M3MepaeMOon BeNNYNHON) ABNAETCA yCuiue;

MeTon, Npu KOTOPOM B 06enx NosIoBUHAX LIMKJ1a B KA4eCTBE MOCTOAHHOIO napaMeTpa CAYyXXUT YCUJINE, @ B KAYeCTBE U3MEPSAEMON BEJINYNHbI -
nedgopmauyuns;

MeToA, NPV KOTOPOM Ha y4acTKe | B KayecTBe NMOCTOAHHOIO NapaMeTpa CAY)XUT AedopMaLus, B Ka4eCTBE M3MepseMoi BeJIMYUHbI - YCUIIME, a Ha
y4acTke Il B Ka4yecTBe NOCTOSIHHOrO NapamMeTpa - yCUane, a B Ka4yecTBe N3MepseMon BeNnymnHbl - gedopmMauns matepmana. Huxe npvseneHsol
opMynbl AnsA pacyeTa Hanbonee YacTo ynoTpebsisieMblX AEKPETHbLIX XapaKTepPUCTUK peakcauum gedopmaummn:

rnosiHas aegopmauus, %, onpenenseTcs no gopmyne:

€ =100(L1 - LO)/LO;

bbicTpoobpaTumas (ycioBHo-ynpyras) aecopmaims, %, onpenensietcs no opmyne:
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€l =100(L1 - L2)/L0;

meaneHHoobpaTumas (yCa0BHO-31acTUYeCKas) aegpopmauns, %, onpenensercsa no gopmyne:

€2 =100(L2 - L3)/LO;

ocTaToyHas (ycioBHo-naacTnyeckas) gegopmaums, %, onpenensetcs rno gopmye:

€3 =100(L3 - LO)/LO;

Hosiss 6eiIcTpoobpaTumon gegopmaummn onpenenaeTca no dopmyne:

Nel = el/e;

[0/ Meg/1leHHoobpaTuMov aeghopmMmaLimm onpenensieTca no gopmyne:

Ne2 = €2/¢;

H0J1 OCTaToOYHOV AeopMauymnm onpegenseTcsa no popmyne:

Ae3 = £3/¢,

roe L1 - pnnHa paboyero yyactka npobbl npu nocaegHeM 3aMepe rnoa Harpy3kom;

LO - nepBoHa4YasibHas AnavHa paboyero yvyacTka (3a>xMMHasa AJnHa) npobbl;
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L2- nnnHa paboyero ydacTka cpa3y (4epes 1-2 c) mocsie CHATUS Harpysku;

L3 - pnvHa paboyero yyYacTka npu rnocsegHeM 3amepe rnocsie CHATUS Harpysku (B nepuop oTabixa).

Ons onpeneneHns penakCauMoHHbIX XapaKTEePUCTUK TEKCTUJIbHbIX MaTePMNasoB NPU PACTSXKEHUN MPUMEHSIOT CreunanbHblie Nprubopbl
(penakcomeTpbl). BonbLIoe pacnpocTpaHeHUEe UMEDT PEeslaKCOMETPbl TUMa «CTOMKa», YTO 06bACHSAETCA UX MPOCTOTOMN U AOCTYMHOCTLIO.

PenakcomeTp Tuna «cTtonka» (puc. 5.1) npeaHa3Ha4vyeH ANs UCMbITaHUIA NMPU MOCTOAHHON Harpy3ke. MNpoby 3akpennsioT B BEPXHEM 3aXkKume 2,
KOTOpPbIN pacnosioXeH Ha nepeknaaunHe. Mpobbl Harpy>katoT, NoABeLUMBas rPy3 K 3aKpPenJeHHOMY Ha HUXXHEM KOHLUe npobbl 3akumy 4. ledbopmauuns
Npob perncTpnpyeTcs rno rnosIoXKEHU0 HOHUYCa 3a)KMMa 4 OTHOCUTENLHO LWKaJbl C MOrpeLwHoCcTbio He 6onee 0,1 MM, a NOC/IEe CHATUSA HAarpy3kKu -
HaJIOXKEHUEM JINHENKMN.

Ha penakcomeTpe Tuna «CTOMKa» OJ1s UCMbITaHWUA NPY NOCTOSSHHOM 3aZlaHHOM YIJIMHEHUN Harpy>XeHue npobbl, 3aKpenieHHON B Pacrosio)XXeHHOM
Ha NpekafnHe HeNOABUXXHOM 3a)KMMe 2, OCYLLLEeCTBSETCSA A0 AOCTUXKEHUSA 3afaHHON AedopMaLumn BpalleHMeM LWTYpBaJibHOro Koseca,
CBSA3aHHOI0 C 3a>XKMMOM 4 Yyepe3 BUHTOBYIO Napy 1 TpaBepcy. [lechopMaumsi KOHTPONMPYeTCcs no wkane. MNo ncrtedeHum 1 4 npoby ocsoboxkaatoT n3
3aXMMa 4 1 3aMepsoT ee ANNHY Mo INHenKe. KaXkablil U3 BEPXHMX 3a)KMMOB Npubopa 3akpensieH Ha Npy>XUHHOW Banke C HakeeHHbIMU
NMPOBOJIOYHLIMK TeH30pe3ncTopamMun. s 3annucy npoLecca pesakcaunum ycuams Ncnosib3yoT perncTpmpytowime 3n1eKTpoHHbIe Npubopbl, KoTopble
NOAKJIOYEHbl K TEH30pEe3MCTOopaM.

Puc. 5.1. Cxema penakcomeTpa Tuna «CTONKa» A1 UCNbITaHUA MaTEPUaIoB NMpu NMOCTOSHHON Harpy3ke: 1, 3 - 3aXKumsbl, 2 - npoba, 4 - wkana, 5 -
WTYypBasibHOE KoJs1eco, 6 - rpys

Pe3ynbTaTbl UCMbITAHW 3aHOCAT B Tabauubl, cOCTaBneHHble no oopmam 5.1-5.3.

dopma 5.1

MaTepunan HanpasieHne Bbipe3aHna Npobbl
MpoJo/HKNTENbHOCTb \0nnHa npobbl L, MM OTHOoCcuTenbHas gedopmauns, %
NencTBms yCUnms, MuH
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| | lvakTuyeckas [PacueTHas |

MpumeyaHne. UamepeHne AnnHbI npobbl PEKOMEHAYETCS NMPOBOANTL rnepen Harpy>xeHmem (t = 0) n ganee 4yepes 0,08; 1; 5; 15; 30; 60 muH nocrne
MPUIIOXKEHMNS YCUIINS.

®dopma 5.2

Mpoao/HKNTENbHOCTL OTAbIXa, [dnanHa npobbl L, MM OTHOCKMTeNbHasa gedopmauns, %
MUH

DbakTmnyeckas PacyeTHas

lNpumeyaHve. i3amepeHune AanHbl Npobbl PEKOMEHAYETCS NMPOBOANTL repes pa3rpy3Kov (B nocaeaHUri MOMEHT AEVICTBUS YCUINS) 1 Aallee Yepes
0,08; 1; 5; 15; 30; 60; 120 MuH rocsie CHATUS YCUIINA.

dopma 5.3
MonHas CocTaBHas 4acTb [lons cocTaBHOW YacTn Penakcauuns (nageHue) ycunus
inedopmauvs €, % |[nedpopmaunun, % \nedopmaumm

el €2 €3 A €1 A g2 A €3 AP1 AP2 AP3 AP

KOHTpObHbIE BONPOChHI

1. Kakue cyLlecTBYOT METOAbI, peann3sytolmne ogHOLMKII0BbIE NCMbITAaHUA TEKCTUJIbHBIX MaTepUasioB NpU pacTsXXeHnmn?

2. Kakne xapakTepucTuKM NCMOJb3YIOT AJ1S ONMUCAHUSA PeslaKCaLNOHHbIX NMPOLIECCOB NMPUW PAaCTSXKEHUN TEKCTUIIbHbLIX MaTeprasioB?
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3. Kakune npnbopbl NpUMEHAIOT AN onpeaesieHNs XapakTepUCTUK pelakCauMOHHbIX NPOLLECCOB TEKCTUIbHbIX MaTeprasioB?

4. KakoBbl MapaMeTpbl UCMbITaHWIA NpX onpeaesieHNN OAHOLMKIIOBbIX XapaKTEPUCTUK PaCTSIXKEHNS TEKCTUbHBLIX MaTepurasioB?

JlabopaTopHan pabora Ne 6

Tema: Onpe.qeneHue XKeCTKOCTHU npm n3runde un ApanupyeMoCcT MmatTepuaszioB

Lenb pabotsi. 13yyeHre MeToL0OB 1 NpUbOPOB A5 onpeneneHns nokasaTenen )XecTKocTy npu n3rnbe n apanmpyeMmocT MaTeprasios.

3agaHnAa:

1. N3y4nTb XapaKTEepPUCTUKN XKECTKOCTU Npu nsrmnbe un apannpyemMmoCcTn MaTepmnanos, MeTOObl U ﬂpl/l60pb| Ona NCnbliTaHUA.

2. MpoBecTu ncnbliTaHmA I'Ip06 MaTepnazoB N onpenennTb NoKa3aTes N XKXeCTKOCTU Npn n3rnbe MeToaoM KOHCOMN; ycnnna Heobxoaumble gna nsrmnba
MeToanOoM KOJibua N MeToa0oM NpoaoJibHOIro n3rmnba.

3. MpoBecTu ncnbiTaHUS MaTepMasioB 1 oNpeaesinTb NokasaTenn ux ApannpyemMocTu.

OCHOBHbIe cBegeHun

XKeCcTkoCTb rpu n3rnbe - cnocobHoOCTb MaTepuana CONPOTUBNIATLCA N3MEHEHUIO POPMbI NpPKU OENCTBUN BHELLUHEN N n3rnbatowen cubl.

JpanupyemMocTsb - CrnocobHOCTb TEKCTUJIbHbIX MaTepunanos B noaBelLieHHOM COCTOAHNN 06pa3OBbIBaTb MArkmne noaBum>XHble CKJ1aaKn.

OpanupyemMocTb 3aBUCUT OT rMBKOCTM MaTepmrasa 1 ero Macchl. Yem XecTye CTPYKTypa MaTepuana, 4yem bonblume ycunua TpebytoTca ans ero
n3rmnba, TeM Xy>xe ApanmpyemMocTb. MNpun yBennyeHn noBepXHOCTHOM NMJIOTHOCTU MaTepuana ero ApannpyemMocTb yiy4liaeTcs. OcobeHHO XopoLLo
APanupyoTca TOHKNE TMbKue 1 Tsxxesble MaTepuasbl, OHM 06pa3yloT MenKue CKIaaku.
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Mpunbopbl, UCNob3yeMble A5 oNpeaesieEHNsl XKEeCTKOCTU MaTepuanos npu narmnbe, MoryT ObiTb ABYX TUMOB:

1) npmnbopsbl, Ha KOTOPbIX MaTepuan narnbaeTca non 4EeNCTBMEM pacrnpenesieHHON Harpy3ku (COBCTBEHHOM CUJlbl TAXXeCTU Npobbl) - KOHCOJIbHbIN
MeToA4 Ha npubope MNT-2. CornacHo NOCT 10550-93 MeTOAOM KOHCOM NUCMbITbIBAIOT N1erko narnbawwmecs matepuansl, umetrowme abCconoTHbIN
nporné 6onee 10 MM (/> 10 MM), 1 METOLOM MEPEMEHHON OJINHLI - MaTepuanbl, MMeoLwmne abcontoTHeIN Nporub 6onee 60 MM (/> 60 mm). Mpoba
(puc. 6.1, a) pacnonaraeTcsa Ha onope N NPUXMMaeTCa K HE rpy30M, CO3L4aI0LLNM KOHTaKT UCMNbITbiIBAaEMOW Npobbl C MNOCKOCTbLIO OMOPHOW
naowanku. NMpu ncneiTaHnm GOKOBbLIE CTOPOHbLI OMOPHON MIOLWAAKKM onycKalTca (puc. 6.1, 6), a BMecTe ¢ HUMK nporubaetca npoba. B 3aBncMMoCTU
OT XKeCTKOCTU Npobbl Npornd MoxeT ObiTb 6onbLle nnm MmeHble. C NOMOLLLIO BUHTA YKa3aTenb npornba nogHMMalT A0 KacaHUsa C KOHLaMn npobbl
M No WwKane onpenensatoT abconoTHYO BeNNYMHY nporuba.

2) Nnpnbopbl, Ha KOTOPbLIX MaTepuan n3rnbaeTca nog AENCTBMEM COCPEfOTOHEHHON HAarpy3kn - MeTo KojbLa AJ1s MaTepuasos, nMewmx abcontoTHbI Npornb meHee 10 Mm (/< 10 mm).

Puc. 6.1.- Cxema npubopa MNT-2 gna onpegeneHns XeCcTkoCcTu MaTepmasia MeTogoM KOHCOIN: a) - Npu NMoaHATOW onope: 6) - Npu oONyLEHHOW OMOpE;
1 - yka3zaTenb npormnba; 2 - wkana; 3 - onopa; 4 - npoba; 5 - rpys

MeToauka BbiNOJIHEHUA p360Tbl

Mpn ncnblITaHUN KOHCOJIbHbIM BE@CKOHTaKTHbIM METOA0M Bblpe3atoT No 5 3/1leMeHTapHbIX NMPo6 B NPOA0J/IbLHOM 1 MNOMepeYHOM HanpaBJ/IEHNAX
pa3Mepom 160x30 MM Kaxgas. MNpu ncnbiTaHNM MEeTOA0M NEPEMEHHOWN AJIMHbI BbIPe3atoT Mo 5 aneMeHTapHbIX Npob B MpoaosibHOM U MOMNepeYHOM
HanpaBseHusx pasmepom 260x30 MM Kaxgas. Mpn NCNbITaHNN KOHCONbHBIM BECKOHTAKTHLIM METOA0M YCJIOBHOE 3Ha4YeHne XecTtkocTu El, MkH cm2,
ans npob NpoAosIbHOro 1 NOMepeyYHOro HarnpaBAEHUS BbIYNCAAOT No popmyne:

El= 42046T1/A

roe m - macca 5 npo6 (Mos0CcoK), Bbipe3aHHbIX B COOTBETCTBYIOLLLEM HaMpas/ieHnn, I; A - PyHKUNA OTHOCUTeNbHOro nporunba f0, onpepensemasn no
Tabnnue (TOCT 10550-93).

OTHOCUTENbHbIN Npornb Npobbl paccynTbIBaOT NO hopmye:
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fo=f0/1=f|7

roef - okoH4YaTenbHbIN Npornd Npobsl; | - ANMHa cBelIrBatoWencs 4YacTu npobol, CM, paBHas 7 CM.

Ona xapakTepUCTUKN XXECTKOCTU MaTepunasia onpenensoT TakKe KOIPPULNEHT XKeCTKOCTU KakK OTHOLLeHune I'IpO}J,OJ'IbHOIZ XKeCTKOCT MaTepunalia K
ero I'IOI'Iepe‘-IHOIZ XKeCTKOCTH, KOTOprIZ paccyMTbIBalOT Mo popmyne:

K El = Elnpoa / Elnonep

OpannpyeMocTb TEKCTU/IbHbIX MaTEPUAIOB ONpenensatoT pa3inyHbiMu meTogamu. Meton LUHNWwenka 3akntoyaeTtcs B cnepytouwem. MNMpoba
pa3mepom 200x400 MM BOOJIb AJIMHHOW CTOPOHbI CKNaAbiBaeTCH B TPU CKAaOKW, 3aTEM MPOKasibiBaeTcs Uraom ¢ ogHon CTOPOHbI 1 MoABELUMBaETCS
Ha Bpems, paBHoe 30 MUHYT. OpanMpyeMoCcTb XapaKTepusyeTCcss OTHOCUTENbHBLIM NOoKa3aTesieM [, %, KOTOPbIN pacCYNTLIBAIOT Mo opMyne:

=100 -A/2,

roe A - paccTtosiHMe Mexkay yriamMmm HUXKHero Kpas I'Ip06bl, Haxo4sLWencsa B NnogBelweHHOM COCTOSAHNN, MM,

Yem 6onblue 3HaYeHMe [, TeM nyylle ApanmpyeMocTb MaTepunana. HeloCcTaTKOM 3TOro MeToa SIBISETCA TO, YTO OH HE JaeT XapaKTepPUCTUKN
ApanMpyeMocTb MaTepuana 0AHOBPEMEHHO B ABYX HamnpaB/ieHUAX.

MpencTaBneHne o ApanvpyemMocT MaTepuana B ABYX HanpaBieHUsX faeT AMCKOBbIN MeTon. MNpu onpeaeneHnm ApannupyeMocTu STUM MeTOLOM
npoba (puc. 6.2, a), Bbipe3aHHas B BUAE Kpyra, pacrnosiaraetcs Ha AUCKe 3 1 NpuKuMaeTcsa AUckom 2. Anck 3 nogHMMaloT, Kpasi npobbl Npu 3ToM
CBELUNBAOTCS, NMPUHMMAs Ty UK UHY popMy. OcBellas AUCK 2 CBePXY MYyYKOM MapasieNibHblX Ny4Yei, noayyatoT Ha bymare npoekumio npobbl.

Puc. 6.2 - a) cxema npubopa ons onpeneneHns opanupyeMocT ANCKOBbIM MeTofoM: 1 - npoba, 2,3 - anucku; 6) - npoekums Npobbl TKaHN XOPOLLO
Apanupylowencs; B) - NJ0OX0 ApanupyroLwencs; r) - C pa3inyHon ApanMpyeMoCcTbio B MPOA0JIbHOM U NonepeYyHoM HarpaBieHun.

Xopowlo apanupyloLwmnecs Mmatepmansl (puc. 6.2, 6) MeT B MPOEKLUN CUJTBHO N3PEe3aHHbIA KOHTYP C rNyboknmMun BnagnHamm. B sTom cnydae
nJjowanb Nosiy4aeMon MpPoeKLnn 3HaYNTENIbHO MEHbLLIE Naowaan ncxogHom npobel. Mnoxo gpanupylowmecs MaTepmasnbl UMeT Maowanb
npoekuunmn, NnpnbavxatrLycs K naowaan npobsl (puc. 6.2, B). MNpoba, npoekumns KoTopon n3obpaxeHa Ha puc. 6.2, r, obnagaeT XopoLlen
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ApanMpyeMocCTbio Mo YTKY 1 MJI0XO0 MO OCHOBE.

JpannpyemMocTb MaTepurarsa, onpeaenseMas ANCKOBbIM METOAOM, XapaKTepu3yeTcsl ABYMS BEJIMYUHAMUN: COOTHOLLEHMNEM pa3MepoB A 1 B oceBbIX
JIVHWIA, NPOBELEHHbIX Yepe3 LeHTP Npoekunn npobbl (y TKaHM B HanpaBieHUN HUTER OCHOBbLI U YyTKa, Y TPMKOTa)ka BAO0JIb NMeTesbHbIX PSA0B U
CTON6MKOB), N KO3 MLUMEeHTOM ApanpyeMocTu KA, paccynTbiBaeMbiM No hopmyne:

Kn = 100x (5-Sn)/ S,

roe S - naowanb NPOEKUUM NCXOLHON HeapanupoBaHHoM Npobbl, MM2; SO - NiowWanb NPOEKLMN NCXOOHOW ApannpoBaHHON Npobbl, MM2.

KOHTpOIbHbIE BONPOChHI

1. Kakue OCHOBHble NMnapaMeTpbl CTPYKTYpPbl TEKCTUJIbHbIX MaTEPUNaOB BJINAKOT Ha NMOKa3aTesln XECTKOCTU 1 ,D,paI'II/IDYEMOCTVI?

2. B 4eM coCTOAT OCHOBHbIE npmnHUumnnmalJibHble pa3inyuns FlpI/I60pOB, npnMmeHdaeMsblX Os4a onpeneneHna XECTKOCTN MaTeleanos?

3. KakoBbI MoKa3aTenn XXeCTKOCTUN ANS TEKCTUIbHbIX MaTepnraszioB pa3JiInd4HOro Ha3HavyeHunsa?

JlabopaTopHas pabota Ne 7

Tema: Onpep,eneHue TAaHreHuMasibHOro ConpoTuBJieHna MmatTepuasios

Uenn paﬁorbl. OcBoeHue MeTon0B onpegpeneHns Koa(puumneHTa TaHreHLasbHOro CONPoOTUBNIEHNSA TEKCTUJIbHbIX MaTepunasios.

3agaHunsa:

1. N3y4ynTb yCTPOMCTBO 1 NpUHLUMNbI paboTbl NpubopoB Asia onpeneneHns KoagpuUMeHTa TaHreHUMalbHOro CONPOTUBIIEHNS TEKCTUITbHbIX
MaTepuasos.
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2. 13y4nTb MeTOAUKN onpeneneHns KoagpuumneHTa TaHreHUMaJbHOro CONPoOTUBJIEHNS TEKCTUJIbHLIX MaTepnasos.

3. OnpenennTb KO3PPUUUEHT TaHMeHLNaIbHOro CONMPOTUBEHNSA MaTepmnasoB OOHUM N3 METOLOB.

OCHOBHbIe cBegeHus

MHOrune nokasaTesnin CBONCTB TEKCTUJIbHbIX MaTEPUanoB, Taknue, Kak CONnpoTUBJIEHE NCTUPAHWIO, YCTONYMBOCTb HUTEN K pa3aBUraHuio B LLBAX,
0CbINaeMoCTb HUTEN N3 CPe30B TKaHWU, MPOYHOCTb U PACTAXKUMOCTb, PACNyCKAaeMOCTb TPUKOTa)Xa, U AP. B 3HAYUTENbLHOW CTeneHn onpeaensoTcs
CUlaMUN BHELUHEro TPeHUs Npu KOHTAaKTHOM B3auMOOEeNCTBUN MaTepuasioB, HATEN 1 BOJIOKOH, (POPMUPYIOLLNX 3TU MaTepuasnbl. OT TPeHUs 3aBUCAT
YCJI0BUS BbIMOJIHEHUSA 1M MapaMeTpPbl MHOMMX TEXHOIOMMYECKUX ONMepaLnii N3roTOBNEHUS LUBENHBIX N34 (HAaCTUNaHNs MaTepuasioB 1 NX
pa3pe3aHuns, CTaYMBaHUA Ha LUBENHbIX MallMHaX), @ Tak>Xe BblI6Op KOHCTPYKLMA LUBOB, METOA0B 06paboTKM OTKPbLITLIX CPE30B MaTEPMasioB U T. A.

B 3aBucumocTu oT TPEHUA onpeanendeTcda Ha3Ha4eHne MaTepnmalia. Hanpleep, B Ka4eCcTBe rnoaksagkum NCrosib3yroT MaTepUabl C MajlbiM
TaHreHumaabHbIM CONPOTUBIEHNEM. Takum 06pa30M, TPeHNE TEKCTUJIbHbIX MaTepnaJZioB UT'PaET Ba>XXHYO POJib B TEXHOJIOI NI LUBENHOI 0
npon3BoacCTBa N OKa3blBaeT CylweCTBEHHOE BJ/IMAHNE Ha 3KCIMJlyaTaUlMNOHHbIE XapPaKTEPUCTUKN 3TUX MaTeEPUanoB.

OCHOBHbIMU XapaKTepPUCTUKAMN TaHIeHLUMaIbHOr0 CONPOTUBJIEHNS U TPEHUSA ABNAIOTCHA COOTBETCTBYIOWME KOIPPULNEHTBI TaHreHUnaibHOro
conpoTmBneHma n TpeHnd f,

fr.c.=To/N

roe To - cuna TaHreuuasabHOro conpoTmeBneHMA NJanm TpeEHNA; N - cuna HOPpMaJibHaA.

MeToaukKa BbINOJIHEHUA paﬁoTbl

PacyeTbl CUJIbl TAHFEHLMANIbHOO CONMPOTUBIEHUA A5 pPeasibHbIX YCI0BUN NPeacTaBAsaoT 60/bLINe CIOXKHOCTU. [T03TOMY B NMPaKTUKE NPUHSATO
3HaYeHne Ko3hPULUMEHTA TaHFeHLMAIbHOr0 CONPOTMBJIEHNS ONpeaeNsiTb 3KCNepMeHTalbHO. CyllecTByeT HECKOIbKO MeTOI0B onpeaesieHns
3Toro KoaddurumeHTa. Hanbonee NPoOCTbIM U LWNPOKO NPUMEHSEMbIM OJ1S1 TEKCTU/IbHbIX MaTepUanoB SABNSETCA METOA HaK/IOHHOV M/I0OCKOCTH, Npn
KOTOPOM TPEeHMEe NOBEPXHOCTU MaTepuasia onpenensioT cjenylolmm obpasom.
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Ha HaknoHHOM nnockocTu (puc. 7.1) yKpennatoT UcnbiTbiBaeMbin MaTepuan. Konoaky ob6TarnealoT TakuM e MaTepuasioM. i3meHsas yron a,
PUKCUPYIOT €ero BesINYuHY, MNpu KOTOPOM KOJI0gKa BECOM M HaYMHaeT nepemMewaTbCs. TaHreHC yrna a sABnaseTcs KoappuneHTOM TaHreHUnanbHoro
conpoTuBieHNs MmaTepuana.

Puc. 7.1. - Onpep,eneHme KO3q)CbI/ILI,VIeHTa TaHreHymaabHOro ConpoTmuBJIEHNA MaTephnala MeTogomMm HaKJ/IOHHOIM MAOCKOCTU

OonbIT MOBTOPAKT MHOIMOKpPaTHO (oo 15 pa3), a pe3ynbTaT NOACHUTLIBAIOT KakK cpefHee apupmMeTmnyeckoe naTm nocaegHmx |/|3MepeH|/||7|. DaHHble
nepBbiX OECATN |/|3MepeH|/||7| OT6paCbIBaIOT, TaK KaK 13-3a NPpUTnpaHna TpyLnxcs I'IOBerHOCTeI7I 3Ha4eHune yrja o MeHAeTCH.

KOHTpOsIbHbIE BONPOCHI

1. B Kakux cnydasax TeKCTUJIbHbIE MaTepuasibl UCMbITbIBAIOT TPEHUE U TaHMreHUMabHOE CONPoTUBJIEHNE?

2. Kakne Bnabl TPEHWNA BaM N3BECTHbI, N KakKne cnocobbl NX CHMXXEHNSA 3HaeTe?

3. Kakos npmnHUMN pa6OTbI np|/|6opa ona onpeneneHnda TaHreHumnaabHOro ConpoTuBIieHNA TEKCTUJIbHbBIX MaTepnaJioB

4. OT 4ero 3aBUCUT BeJINYNHA KO3 PULMNEHTA TPEHNSA N 3aBUCUT JIN OHA OT MJIOLLLAAN KOHTaKTa?

5. Kakyto Bbl Mornu 6bl eLle npensioXXnTb MeToAMKy onpeaeneHna TaHreHUMaabHOro ConpoTUBIEHNA?

JlabopaTopHan pabora Ne 8

Tema: OnpepnenieHnMe BO3AYyXONPOHULAEMOCTM MaTepuasioB U U3penvuiu

Lenb pabotbl. N13yvyeHne metonos 1 npnbopoB onpeneneHns BO3AyXOoNnpoHULAEMOCT MaTepMasioB 1 N34ennii.

3agaHunAa:
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1. 13y4nTb OCHOBHblE XapaKTEePUCTUKM BO3AYXOMPOHNLAEMOCTM 1 DaKTOPbI, BAUSIOLINE Ha BO3AYXONMPOHULAEMOCTb MAaTeEPUaIoB N N3OeNni.

2. N3yunTb MeToAbl 1 Npubopbl onpeaeneHns Bo34yXOonpPOHNULAEMOCTH.

3. MpoBecTu NcnbiTaHMA BO3OYXOMPOHULLAEMOCTN MaTepuanoB " n3genuin n onpenennuTb OS89 HUX KO3(P(PUUMEHTbI BO34YXONPOHNLLQEMOCTN.

OCHOBHbIe cBegeHuna

Bo3gyxonpoHuyaeMocTb - CNOCOOHOCTb MaTepranoB 1 U3LENNA NPONyCcKaTb Yepe3 cebs Bo3ayx. Ee NpnHATO xapakTepnsoBaTb KOI(PHULNEHTOM
BO34YXOMPOHNLLIAEMOCTM, MOKa3bIBalOLLMM, Kakon 06beM BO3AyXa MPOXOAUT Yepe3 egnHMLY nJowagn Matepurana uin u3genms B eOMHNLY BpeMEHM
npv 3agaHHOM MOCTOSSHHOM pa3pexeHun P B kamepe nopg npobon. PaspsixeHne P = P1 - P2 (roe P1 - naBneHne okpyxatouwien cpeabl; P2 -
0CTaToO4YHOEe AaBJlIeHNEe B KaMepe, Co3aBaeMoe C NMOMOLLbI0O Hacoca uan BeHTunsaTopa). O6beM npoweglero Yepes npoby Bo3ayxa namepseTcs
CYETYMKOM, a pa3psxeHue P - MaHOMETPOM.

Bo3ayXxonpoHMLaeMocCTb ABASETCH OAHUM N3 OCHOBHbIX MOKa3aTenen rmrmeHNYHOCTN N TEMJI03aLMTHbIX CBONCTB MaTEPUANOB N NTPaET Ba>kKHYIO
posib Npwn nx Bbibope ang oaexabl. MaTepuanbl AN NEeTHEN O0AeXAbl AO/KHbI XapaKTepn30BaTbCSA BbICOKON BO34YXOMNPOHNLLGEMOCTbIO U
obecnevynmBaTb XOPOLUY BEHTUAALMIO MOAOAENKHOIO BO3AYLLHOIO CNOS; A1 3UMMHEN oAexAbl, Kak nNpaBunao, noabupatoT MaTepunasbl C HU3KOMN
BO34YXOMPOHNLLAEMOCTbIO. BO3,£I,yXOI'IpOHI/ILI,aeMOCTb ObITOBbIX TKaHeIZ, TPUKOTa>XXHbIX N HETKaHbIX MOJIOTEH, TKaHen TeXHNYeCcKnx un ana cneuyonexnobl,
BOWMJIOKA, NCKYCCTBEHHOrO0 Mexa, KOMMJIeKCHbIX (Ay6nMpoBaHHbLIX) MaTepManoB N U3AESNN N3 HUX XapaKTEPU3YIOT KOIMPULUNEHTOM
BO34YXOMPOHNLAEMOCTMN, AM3/(M2:C), KOTOPbIN paccHnuTbiBaeTCcHa nNo opmyne

BP = V/(St),

roeV- ob6bem Bo3ayxa, Npoluenllero yepes npoby, AM3; S - niowanb Npobsl, Yepes KOTOPYH NPOXOANS BO3AyX, M2; t - MPOAOJIKUTENBLHOCTb
NPOXOXXAEeHMs BO3ayxa Yepes npoby, c.

Onsa ncnblTaHMa BO34YXOMNPOHMULAEMOCTUN YKa3aHHbIX MaTepuanoB 1 U3LAENNA N3 HUX NpUMeHA0T npubopsl BATM-2, ATL-2 (FF-12) nan YMNB-2 (TOCT
12088-77). NMpn BO3HNKHOBEHWW Pa3HOracuin UCNbITaHWUS NMPoBoAAT Ha Npubope BMNTM-2. TKaHM TeXHUYECKNe U3 HaTypasibHOro LWenkKa,
XUMNYECKNX HATEN, KarpoOHOBbLIX HUTEN C CUJIOBLIMU 3/IEMEHTAMM, KaJlaHOPUPOBAHHbIE U C MNEHOYHBLIM MOKPbLITUEM, XJIoNYaToOyMa kHble nepKasu,
xJionyaTobyMarkHble ANA aBNALLMOHHOW NPOMBbILLIIEHHOCTW, LWEJIKOBblE KapKacCHble, TKaHM 1 MOJIOTHa CNeunasibHOro HasHa4YeHMs UCMbITLIBAKOT Ha
npunbopax BMNTM-2 nnmn YMNB-2.
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MeTopauka BbinosiHeHus paboTsbl

NcnbiTaHna Ha npubopax NpoBOAAT Npu pasps>kKeHun P noa To4evyHon npobown, pasHoMm 49 MNa (5 MM BoA. CT.), 1 MPK YCUAUN NPUXXKMMA TOHEYHON
npobbl, paBHoMm 147 H (15 gaH). YcTponcTeo npnbopoB No3BOsSET NPOBOANTbL U3MEPEHMS BO3AYXOMNPOHMNLLAEMOCTY B AMana3oHe oT 2,5 go 10750
am3/(M2-c).

Mpunbop BIMNTM-2 (pnc.8.1) cocToUT 13 MHOMKATOPa pa3psxeHnsa Ha 49 Ma, ouddepeHumanbHOro MaHoMeTpa | Knacca TOYHOCTU C NpeaesioM
n3mepeHunsa ot 0 go 150 MM pT.CT., pacxogomepoB (Tpybkn BeHTypun) Bo3ayxa C NepeksoYyaTesieM, Apoccens, BeHTUAaTopa. Tovye4yHas npoba
MaTepuana pacnosaraeTcs HaL KaMepoun pa3psiKeHus.

Pe3ynbTaTbl UCMbLITAHUIA NPeACTaBASAOT B BUAe Tabanubl.

Bug Homep Pacxofn Bo3ayxa npu UcnbiTaHum Ha npubope KoadhpuumneHT
NnpoObbl NpoObbl BO34YyXONPOHMLaeMocTn BP,
inM3/(cM2:-c)
BMNTM-2, vYMB-2, om3 ALT-2 (FF-2), am3/4
aM3-c
\Vcp Vmin Vmax  [Qcp Qmin  Omax

KOHTpOsIbHbIE BONPOChHI

1. Kakoe 3Ha4yeHVe UMeloT NnokKasaTes M BO34AYXOMNPOHNLLaeMOCTN MaTeprasioB MNpu OLLEeHKe UX TMrmeHn4YeckKux N Tenno3alnTHbIX CDYHKLI,VIIZ?

2. Kak BAMSIIOT NapaMeTpbl CTPYKTYPbl MaTepmasia Ha ero Bo34yXOnpoOHNLLAeMOCTb?

3. 3aBUCUT NI BO3AYXOMNPOHULLAEMOCTb MaTeprasioB OT AABIEHUS, CKOPOCTM BO3AyXa U APYrux hakTOPOB OKpYy>KatoLen cpeabl?

JlabopaTopHas pabota Ne 9
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Tema: OnpeneneHuve ycaakum Mmatepuasos

Llenb pabortsbl. V13y4yeHne npmbopoB n METOANK onpeneneHns ycaakm TEKCTUJIbHbIX MaTepuasnoB Nocie CTUPKKN, 3aMavynMBaHNA, MOKPOrO ra>keHbs,
BJla>KHO-TensioBon 06paboTku.

3apaHuna: 1. N3y4nTb OCHOBHbIE MPUYUHBLI YCAOKN TEKCTUIbHbIX MaTepuasioB, XapakKTEPUCTUKU YCaKu, I'Ipl/|60pbl n MeToounkm ee onpepgeneHmns.

2. OnpenennTb ycallKy MaTepurana nocne BO3AeNCTBUS (haKTOPOB, onpeaeneHHbIX AJ1s AaHHOro MaTepuasa cTaHaapTaMu, CONOCTaBUTb
MnoJly4eHHble OaHHble C HOpMaTUBaMW.

OcCHOBHbIe cBepeHun

Ycagka TeKCTU/IbHbIX MaTepuasioB - U3MeHeHue JINHENHBbIX pa3mMepoB rnocise BO34eNCTBMA BNarn n ternsoTbl. OHa OKa3biBaeT cyuwiecrtBeHHoOE
BJINAHWNE Ha Q)OpMoyCTOIZ‘-IVIBOCTb n paBMep0CTa6I/IJ'IbHOCTb LUBEWNHbIX N30ennn B npouecce HOCKUM U Bbi3biBaeT pAan prﬂ,HOCTGI?I B TEXHOJ/IOIN4HECKOM
npouecce nx npomnssoacTsea. [Npn KOHCTpPyUpoBaHUN LUBEWNHbIX n30enmin Heobxognmo npeaycMaTpmBaTb MPUMNyCcKn, y4nTbiBaloLWne yCagKy
MaTepuaJia B roTOBOM msagenann n npn BJIA>XHO-TEnJ/0BOMN O6p860TKe B npouecce nponssoancTBea.

MPUYNHOM NCKaXKEHNA DOPMbI U YXYOLIEHNS BHELIHEro Buaa n3aenns sBnaseTcs pa3sHoyCcago04HOCTb OCHOBHbIX, MPOKAaA0uYHbIX Y NOAKIAA04YHbIX
MaTepuanoB, 0COBEHHO Npu PPOHTaNIbHOM Ay6/IMPOBAHMN OCHOBHbLIX MaTepuanoB. MpakTuka u nccneoBaHUs NokKasaau, 4To As U3roTOBJIEHUS
N34ennii BbICOKOr0 KayecTBa, Npu KOTOPOM MOryT BbiTb rapaHTUPOBaHbl NX (hOPMOYCTONYMBOCTb N Pa3MepoCcTabuibHOCTb B YC/IOBUAX
3KCnyaTauuu, ycajlka MaTepuasioB B NMakeTe O0/IXKHA COCTaBNATb He bonee 1-1,5 % wnau, no KpanHen Mepe, MaTepuasbl, BXoASLWME B NaKeT
n3aenuns, 0oJ/KHbl 6bITb PAaBHOYCAA04YHbLIMMU.

lMpeBbileHne yCcalKn OTHOCUTENIbHO npefena, NpeayCcMOTPEHHOro rocygapCTBeHHbIMU CTaHOapTaMN, pacLeHMBaeTCa KakK OTKJIOHEeHUe OT HOpM
PU3NKO-MexaHNYeCcKnx rnokasaTesnen npun onpeanesieHnn cCopta MaTepmnana.

B cootBeTcTBMM ¢ TOCT 11207-65 No HOpMaM U3MEHEHUS pa3MepPOB NOCAe MOKPO 06paboTkn TKaHM Noapa3fensaoT Ha 3 rpynnel (Tabn. 9.1).

Kpome Toro, HOpMbl U3MEHEHUS JIMHEHbIX PAa3MepPOB OTAE/IbHbLIX FPYNMn MaTepuanoB NpeayCcMoTPeHbl COOTBETCTBYOLWMMU CTaHOAAPTaMM.
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Tabnunua 9.1 - Knaccndukaums TKaHen no HOpMaM N3MEHEHUSA pPa3MepoB Nocae Mokpon obpaboTku

Cpynna MN3meHeHne pa3mepos, %, He 6onee, 01 TKAHEN XapakTepucTumka TKaHemn
TKaHen MO N3MEHEeHMNI0 pa3MepoB
xnon4yaTobymMark LIePCTSAHbIX 1 LLIeNIKOBbIX U
NoNyLLEepPCTAHbIX MoJ1yLLIENKOBbIX

HbIX, TIbHAHbLIX N N3
XNMNYECKNX BOJIOKOH

Mo ocHose o Mo OCHOBE [0 YTKY  [N0 OCHOBe |0 YTKY
TKY
| +1,5 +1,5 +1,5 +1,5 +1,5 +1,5 MpakTnyeckmn

be3ycapoyHble
1l +3,5-5,0 +2,0 2,0 }3,5-50 }[3,5-3,5 [+3,5%5,0(*2,0
Manoycafo4Hble
ml +2,0

YcafoyHble

HopMbl N3MeHEHNS JINHENHbIX Pa3MepOoB Mocsie MOKPOo 06paboTKM TPUKOTa)KHbIX MON0TeH ANns 6enbeBbiX N30ennin 0o/HKHbI cooTBeTCcTBOBaTL [OCT
26289-84, npnsa BepxHux - FOCT 26667-85.

MeToauKa BbINOJIHEHUA paﬁoTbl

CyLLHOCTb METOLOB onpeaeneHns ycaakn n NpUTSXXKW 3aKJ1l04aeTCs B U3MePEeHMn JIMHENHbIX pa3MepoB B 40JIEBOM 1 NoNepeyHoOM HanpaBsieHUAX
(BOOMIb OCHOBLI M YyTKa Yy TKaHel) Ha npobax KBaApaTHON MM NPAMOYrofibHON (pOPMbI [0 U MOC/ie MOKPbIX 06paboToK NN XUMUYECKON YNCTKN.

YcaaKa TEKCTUIbHbIX MaTEPMNAIOB MOXKXET NMPOMCXOANTb KakK B YC/IOBMSIX LUBENHOIrO MPOM3BOACTBA (ONepaunm ria)keHbs, NpeccoBaHuns,
¢opmoBaHus, oyb6AmMpoBaHus, OTNapUBaHMA 1 T.M.), TaK U MPU dKCNyaTaumum U3aennin n3 3Tux MmaTepmnanoB (CTUPKA, XMMUYECKaa YNCTKaA,
rnakeHobe, 0encTBne aTMocepHbIX 0CaAKOB U T.4.). MeToAbl UCMbITaHUSA TKAHEN, TPMKOTaXKHbIX U HETKAHbIX MNOJIOTEH AO/KHbI Kak MOXXHO Jlyylle
BOCMPOU3BOANTb YC/IOBUS, B KOTOPbIX MPOUCXOANT UX ycalka. CTaHAapTHbIe METOAbl MMUTUPYIOT YCJIOBUA 3KCMyaTaLuun.

CornacHo N'OCT 30157.0-95 n 30157.1-95 onpefeneHne n3sMeHeHUs pa3MepoB TEKCTUJIbHbIX MaTepuasnoB Nocae MoKpbix 06paboToK A0KHO

83/101



NPOBOAMTbLCS NPU CTUPKE (X/10M4aTobyMarkHbIe, NIbHSAHbIE, LLIEJIKOBbIE TKaHW, TPUKOTa>KHble MOJIOTHA, BA3aJIbHO-MPOLUMBHbIE HETKaHbIE MOJIOTHA),
3aMayunBaHUM (LUEPCTSHbIE, LLEIKOBbIE BOPCOBbIE, 6OPTOBbLIE TKAHW, BA3a/IbHO-MPOLUMBHbLIE U UFONPOOUBHBIE HETKAHbIE MOJIOTHA) U XUMUYECKO
4YUCTKe (LenKoBble TKaHW). B psine MeToaoB Ha 3aKI0YUTENIbHOM 3Tane NpeaycMaTpUBaOTCS M1aXeHbe U MPeccoBaHne MaTepuanos C yHETOM
napamMeTpoB BJIAXKHO-TEMJI0BON 06paboTKM TEXHONOrMYECKOoro npoLiecca LWBENHOro Npon3BoACTBa. Pa3Mepsbl, KONMYECTBO NPob N peXxnmel
06paboTKM yCTaHaBAMBAIOTCA CTaHAapTaMu B 3aBUCMMOCTM OT BMAA MaTepuana U ero BOJIOKHUCTOro cocTaBa.

NcnbiTaHUs peKkoMeHAyeTCs MPOBOANTb Ha pa3nydHbIX NMpmnbopax B 3aBUCUMOCTU OT BUAa 06paboTkun. Ond CTUPKM NCNosb3ytoT 6biToBLIE
CTUpasibHble MalWNHbI C TOPU3OHTaJIbHO PacnosioXXeHHbIM 6apabaHoM MM akTuBaTOpHOro Tuna, nNpmbopbl YT-1 (ansa TpukoTaxka) n YT-2 (ans
LUENIKOBLIX TKaHen); onsa 3aMadmBaHmnsa - npubop YTLU-1; onda rnakeHbs - yTior uam npmnbop MOYT; onsa npeccoBaHWs - yTOr UAK npecc.

BbluncnsawoT cpeaHeapuMeTUyeckoe 3Ha4YeHne pacCToaHUSA MexXxay MeTKaMn 0o MoKpon obpaboTkn LO v nocne Hee L1, oTAENbHO B HarnpaBieHUun
OCHOBbI Y0, %, n yTKa Yy, %, Bbl4UCNAI0T No hopmMyne:

Yy =100(L1-L0)

LO

Pe3ynbTaThbl OKPYrAS0T 40 NEepBOro AecaTUYHOro 3Haka. locse Bna)kHo-TenaoBon 06paboTKM Npu NCNOJSIb30BaHUM YTIOXKMIbHOMO 060pyAoBaHMSA
BbIYNCIEHHOE 3HAYeHMe yCaaKN HeoBX0AMMO YMHOXNTbL Ha MOMNPaBOYHbIN KO3IPULUNEHT, paBHbIn 1,1.

KOHTpOIbHbIE BONPOChHI

1. KakoBbl pa3mepbl Npob npu onpeaeneHnn ycaaky pasanyHbix MaTeprnanos?

2. Kakosbl PeEXNMbI NCNbITaHUA 1 npnmMmeHsaemoe oﬁopyp,osaHl/le ona onpepeneHna yCaakm pa3indHbiX TEKCTUJIbHbIX MaTeleanos?

JlabopaTopHan pabora Ne 10

Tema: OnpepnesieHMe noKasaTesiel ONTUYECKUX CBOUCTB MaTepuasioB
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Lenb pabotsi. I3y4eHe MeTOLOB onpeneneHnst pasHoOOTTEHOYHOCTN, 6enunsHbl 1 6ecka TEKCTUJIbHLIX MaTeprasioB.

3agaHmna: 1. 13y4nTb yCTPOWCTBO U MPUHLNM OENCTBUS 3JIEKTPOHHOI0 KoMnapaTtopa uBeTta 3KLU-1 n doToanekTpudeckoro bneckomertpa ®b-2.

2. N3y4nTb MeToabl onpenesieHuns rnokasaTesien Pa3HOOTTEHOYHOCTN, 6enn3Hbl n bnecka TEKCTUNbHbIX MaTepnanos.

3. Onpeﬂ,efll/lTb NMnoKa3aTesin Ppa3HOOTTEHOYHOCT, 6ennsHbl n bnecka Pa3sIN4HbIX MaTepnaJZioB U NMPOBECTU CpaBHI/ITe}'IbeIIZ aHaJIn3.

OcCHOBHbIe cBepeHun

TeKCTUNbHbIA MaTepuan cnocobeH Ka4eCTBEHHO U KONMYECTBEHHO U3MEHSATb CBETOBOW MOTOK, NafatoWMii Ha ero NOBEPXHOCTb UM NPOXOOALLNIA
yepes Hero. B pe3ysibTaTe NposIBNAIOTCA ONTUYECKNE CBOMNCTBA MaTepurasa: uBeT, 6neck, 6ennsHa, Npo3pavyHoCcTb U T.4., KOTOpble UMetoT Honblioe
3HaYeHMe Npexxae BCEero nNpu oUeHKe BHELIHEro Buaa, 3CTETUYECKOro BOCMPpUsATUS MaTepuaia U N3roToBAeHHOro 13 Hero nsaenus. Kpome Toro,
onTUYECKME CBOMCTBA MaTepuasia MOryT CAY>XXUTb NoKa3aTensaMn ero Ka4ecTBa; 3TO Npexxe BCero pasHoOOTTEHOYHOCTb, 6enun3sHa n bneck.

Pa3HOOTTEHOYHOCTb, UM MaJIOe LiBETOBOE pa3/inyme, XapakTepusyeT pasinyme B LUBETOBOM TOHE, HAChILLEHHOCTM U CBETJIOTE XPOMAaTUYECKOro
useTa. Mpu NPon3BOACTBE TEKCTUJIbHLIX MAaTEPUAJIOB U LLUBENHbLIX 34NN OUEeHKa Pa3HoOTTeHoYHoe™ MMeeT CyLleCTBEHHOEe 3HaYeHne: as
BOCMpPOu3BeZleHns LBeTa CTaHAapTHOro obpasua B NpoLecce KpalleHus, npu noabope NosoTeH B HaCTUA U AeTalieil Kpos B LUBENHOM
NPOW3BOACTBE, A OLEHKM YCTONYMBOCTUN OKPACKMN K Pa3/IMYHbIM BUAAM (PU3NKO-XUMUNYECKMX BO3AENCTBUN.

Ha TeKCTWU/IbHbIX U LUBEMHbLIX NPEeANPUaTUSX MPU OLLEHKE KayecTBa MaTeprasioB YacTo MCMOJIb3YOT BU3YasibHbI METOA OLLEHKM PA3HOOTTEHOYHOCTH
nyTeMm CpaBHEHUS KYCKOB UM Y4aCTKOB KyCKa MaTepuana. OfHako nofobHbin MeTon onpenesieHns pa3HOOTTEHOYHOCTU BECbMa CyObeKTUBHbIN.
Konn4yecTBeHHas oLleHKa pa3HOOTTEHOYHOCTU OCHOBaHa Ha onpeAesieHNN pas3iniynini KOoOpAMHAT YpaBHEHWI LBeTa CONocTaBsieMbix 06pa3uos
MaTepuana.

bennsHa oueHmMBaeTCA conocTaBsieHNeM KOIPPNLMNEHTOB OTPa)>KEeHNA CpaBHNBaEMbIX I'IOBerHOCTeIZ N ABNSAETCHA OOHOWN U3 XapaKTepUCTMK Ka4decCTBa
HeOKpalleHHbIX MaTepnaJioB.

Bneck - cneynduryeckoe BoCcnpmnaTMe YeN0BEKOM CBETOBOIO NOTOKA, COCTOSILLEro U3 3epKajibHO N AN Y3HO OTparKeHHbIX U3yvyeHUin. Yem 6onblue
COCTaB/IsAOWAsA 3ePKaNbHOro 0OTPakeHus, TeM cusibHee bneck. bneck TeKCTUbHBIX MaTEPUAJIOB MOXKET BbITb XKeNaTesIbHbIM UM HeXKeNlaTeNbHbIM B
3aBUCUMMOCTM OT Ha3Ha4YeHnsa MmaTepuasna, mogesnbHbiXx ocobeHHoCTen nspgenns. NogasneHmne mectHoro 61ecka B pesyJsibTaTe onepaunii BAa>KHO-
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TennoBon 06paboTky (nackl) MK UCTUPAHUSA (TOCK) 3HAYNTENbHO YXYALIAeT BHELWHWA BUO n3gennsa. bneck TeKCTUbHbIX MaTepuasioB OLEHNBAIOT
CpaBHEeHMEM OTparkatoLen cnocobHOCTY NOBEPXHOCTN MaTepmrana N NOBEPXHOCTM 3TaJIOHa.

MeToauka BbinoJsiHeHUs paboTsbl

OnTuYeckne CBONCTBA TEKCTUJIbHbIX MaTepnaszioB OUEHUBAOT C NMOMOLLBLIO CrieunalJibHbIX KOJIOPUMETPUHECKUX I'IpI/I60pOBI 6ﬂeCKOMeTDOB,
KOMMapaTopoB UBETa N T. M.

[Ns oueHKN oTpaxaTesIbHOV COCOBHOCTY NMOBEPXHOCTU MaTepmnasioB NCNONb3YIOT hoToaeKTpruieckmin bneckomeTp ®b-2 (puc. 10.1), npuHumn
OeNCcTBUSA KOTOPOro cocTouT B criegytowem. CBeTOBOM MNOTOK OT UCTOYHMKA CBETa Yepes JINH3bI NapanfieNlbHo nagaeT Ha Uccyefyemyto
NOBEpPXHOCTb. OTpa>KeHHbI CBETOBOWN MOTOK CUCTEMOM JINH3 Hanpas/seTca Ha (hOTO3IeMEHT, B KOTOPOM BO3HUKAET 3NEKTPUYECKUI TOK,
NMPOMNOPLNOHAJIbHbIA MHTEHCMBHOCTW CBETOBOrO NMOTOKa. M3mMepuTenbHbIM MPUBopoM CNIY>XUT MUKpOaMnepMeTp, WKajia KoToporo nmeet 100
JeneHnn n no3sosseT onpeaesnTb 3Ha4YeHne KoshuumeHTa oTparKeHus.

OnpegesieHne pa3HOOTTEHOYHOCTU C MOMOLLUbIO IJIEKTPOHHOro KoMrnapaTtopa useta IKU-1 (puc. 5.21) nposogat B cootBeTcTBUM ¢ FTOCT 18055-72.
OH COCTOUT U3 ABYX OCHOBHbIX BJIOKOB: CpaBHEHUA N (DOTOINTIEKTPUYHECKOr0 KosopumeTpa. CBETOBOW NOTOK OT MCTOYHNKA CBETa Yepe3 06beKTUBbLI U
MPW3Mbl MOJIHOFO OTPaXKEHUSA HaNpaBASeTCs ABYMS MyYKaMn Ha MOAESNPYIOLWNA OUCK, KOTOPbIN BpallaeTcs C MOMOLLbIO d5iekTpoaBuratens. Oanee
CBETOBOW NOTOK MPOXOANT Yepes CETKY, NMpefHa3HavYeHHY 018 paBHOMepHOro ocnabseHna NoToka, N JIMH30M HanpaBsSeTCd Ha CpaBHMBAEMbIE
npobb.l.

B nHTerpupytoLlen chepe boToMeTpa yCTaHOBJIEHbI JIOBYLLKA AJ19 YBEJIMYEHNSA 3epKasibHON COCTaB/IAOLLEN OTPa>KEHHOI0 MOTOKa U CBETOBOA,
CoefiINHEHHbIN C hpoToyMHOXUTEeNnemMm ®3Y-27. Ha hoToyMHOXUTEb NONEPEMEHHO NONaAatloT CBETOBbIE MOTOKM, OTPa>KeHHbIE OT CpaBHMBaEMbIX
MaTepunasioB N NpeaBapuTesibHO NMpoLLeaLllne Yepes KOPPeKTUpYoLWmMe N KOppUrnpyrwme cBeToPuabTpbl. TOK POTOYMHOXUTENS MMeeT
MPAMOYroJibHbIE MMMYJbCbl, KOTOPbLIe NMpeobpasyoTCca 3IeKTPOHHON CXeMOK B Jlorapudmmyeckme. B 610K-cxeMy KoMmnapaTopa BXOAAT YCUANTENb,
(hOTOYYBCTBUTEJIbHbLIN OETEKTOP, FEHEePaTOpP ONOPHOIr0 HaNPSAXXEeHUA, nMmepuTenbHbin Npubop. Mpu pasanydnm B LuBeTe Npob NepemeHHas
cocCTasnifoLWan NponopumoHaabHa pa3sHOCTN (POTOTOKOB OT CpaBHMBaeMbIX nMpob.

Puc. 10.1. Cxema cdoToanekTpuyeckoro bneckomertpa ®b-2: 1 - MMKpoamMnepMeTp; 2 - POTO3NEMEHT; |, 5 - NNH3bI; 4 - nccnenyemas NoBeEPXHOCTb; 6
- NCTOYHUK CBeTa
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Puc. 10.2. OnTnyeckas cxema (a) n 6nok-cxema (6) anekTpoHHOro komnapatopa IKLU-1: 1 - CTOYHUK cBeTa; 2 - 06BEKTUB; 3 - MOOYJINPYIOLLMIA
Onck; 4 - ceTka; 5 - NMH3a; 6 - hpoTomeTp; 7 - Npobbl; 8 - cBeTOBOA; 9 - NNOBYLWIKA; 10 - anekTpoaBuraTesb; 11 - npn3Ma NONHOIro oTpakeHus; 12 -
cBeTOPUNbLTPLI; 13 - POoTOyMHOXUTENb; 14 - 31eKTPOHHAs cxema; 75 - ycunutens; 16 - petekTop; 17 - reHepaTop;18 - nsmeputenbHbin Nnpubop.

OT4yeT Oo/KEeH cogep)kaTb onpeaesieHne OCHOBHbLIX TEPMUHOB, CXeMbl MPMBOPOB N METOONKN N3MEPEHNS, pe3YysibTaTbl UCMbITAaHU N pac4eToB
rnokasaTenienm onNnTU4YeCcKnx CBONCTB.

KOHTpOIbHbIE BONPOChHI

1. Mo KakoMy MPUHLUMNY OEACTBYOT KOMMNapaTop uBeTa n bneckomeTp?

2. Kakue nokasaTenn xapakTepusyrT TOXKAECTBEHHOCTb MaTepunanoB no 6enmsHe?

JlabopaTopHan pabora Ne 11

Tema: OnpepnesieHMe YCTOMYUBOCTU OKPACKMU TEKCTUJIbHBIX MaTepuasnoB K (PU3MKO-XMMUYECKUM BO3OEUCTBUAM

Lenb pabotbl. OCBOEHNE METOA0B ONpefie/sIeHns NokKasaTesiel yCTOMYMBOCTY OKPACKM MaTeprasioB K (PU3NKO-XUMUYECKMM BO3OENCTBUSM.

3agaHunAa:

1. N3y4nTb MeToabl UCNbITAHNA N OLEHKN yCTOIZ‘-WIBOCTI/I OKpPACKU TEKCTUJIbHbIX MaTepunasioB K PU3NKO-XUMNYECKUM BO34ENCTBUAM.

2. BbibpaTb MO COOTBETCTBYIOLWMM CTaHAAPTaM KOMMEKC (PU3MKO-XMMUYECKUX BO3OENCTBUN B 3aBUCMMOCTM OT BUAA UCMbITLIBAEMOro MaTepuasna u
€ro Ha3Ha4YeHus.
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3. MpoBecTu ncnbiTaHMe N OLEHKY YCTONYMBOCTM OKPACKM K BbiBpaHHbIM BUAaM BO3AEACTBUIA, CPAaBHUTb C HOPMATUBHBLIMU 3HAYEHUSIMA U
YCTaHOBUTb YCTOMYMBOCTb OKPACKMU.

OCHOBHbIe cBeaeHus

B ycnoBusax akcnayaTaunum ogexabl TEKCTUIIbHbIE MaTepuasibl UCMbITbIBAOT BO3AENCTBME CBETOBLIX Jly4en, Bfaru, TeMnepaTypbl, MEXaHNYECKNX
YCUANA N pa3NnNYHbIX XMUMNYECKUX peareHToB B pe3ysibTaTe OENCTBUSA CBETOMOroAbl, CTUPKW, FNa)KeHbs, NoTa, XMMUYECKOW YNCTKN, TPEHUS U T.4.
Mon BANAHMEM NepevYUCNeHHbIX PaKTOPOB NPONCXOOAT PUINKO-XUMUNYECKNE N3MEHEHUS B CTPYKTYpPE KpacuTenenm n HapyLleHme npovYHoOCTn nux
CBSA3M C BOJIOKHAMU U HATAMW, YTO NPUBOANT K HEOBPATMMbIM N3MEHEHUSAM LiBETa MaTepurasa U 3aKpallUBaHMIO CONMPUKACAOLWLNXCS C HAM
MOBEPXHOCTEN.

NcnblTaHne yCTOMYMBOCTM OKPACKM TEKCTUJIbHBIX MaTepMasioB NMPOBOASAT MO KOMMJIEKCY (PU3NKO-XMMNYECKNX BO3OENCTBUIA: CBETA, CBETOMOroabl,
OUCTUIIMPOBAHHOW BOAbI, MbIJIbHOMO UM MbIJIbHO-COAOBOIO PAaCcTBOPOB, CYXOr0 U MOKPOIr0 TPEHUS, M1aXKeHbs, NOTa, XMMNYECKON YNCTKK U T.4. Ana
Ka>k[oro Bua MaTepuanoB COCTaB KOMMAEKCa PU3NKO-XUMNYECKUX BO3AENCTBUN onpeaenseTcsa B 3aBUCMMOCTU OT Ha3HAYE€HUS N YCNOBUIA
3KcnayaTaumm matepmana. CywHOCTb MeToAa 3aK/lo4aeTCca B TOM, YTO 3/IeMeHTapHyo npoby UCnbiTbiIBAEMOro MaTepuana BMeCcTe CO CMEXHOMN
TKaHbO NOABeEpPraloT BO34ENCTBUIO COOTBETCTBYIOLWEro PU3NKO-MexaHN4Yeckoro akTopa. [lanee npoBoANTCA OLEHKa U3MEeHeHNa NepBoHa4YaIbHON
OKpacKn MaTepuana 1 3aKpalmBaHnsa cmexxHon TkaHu (TOCT 9733.0-83, FOCT P NCO 105-A01-99).

Tkanu pnsa ucnoeitaiui (FOCT P UCO 105-F01-F10). CMexxHble TKaHU - creumnasnbHo BbipaboTaHHble HEOKpPaLLeHHble TKaHN. OHU MOryT BbITb
OA4HOPOAHBLIMU MO BOJIOKHUCTOMY COCTaBy (04HOKOMMOHEHTHbIE) WU HEOOHOPOAHBIMU (MHOMOKOMMOHEHTHbIE).

OOHOKOMMOHEHTHbIE CMEXHbIE TKaHU B 3aBUCMMOCTU OT COCTaBa MOTYT ObiThb LUEPCTSAHLIMU, XJIOMNYATOOYMa>KHbIMU, BUCKO3HbLIMU, MOJIMAMUAHBIMYA,
NoOAN3MUPHBIMU, aKPUIOBBLIMU, AMALLETATHLIMU, TPMALLETATHLIMU, U3 HaTypaJibHOrO Wweska. OHW BbipabaTbiBalOTCS MOJIOTHSHBLIM NepenieTeHneM
CpefiHei MOBEPXHOCTHOM MJIOTHOCTY 63 0CTaTKOB OTAENIOYHbIX MPernapaTos, KpacuTens UM onTuyeckoro otbenmeaTtens.

MHOIrOKOMMOHEHTHbIE CMEXHbI€ TKaHW U3roTOBASOT U3 HUTEN, COCTOSLLNX U3 BOJIOKOH OAHOMO BMAA, TakuM 06pa3oMm, YToObl KaXKAbli KOMMNOHEHT
obpa3oBbiBan B TKaHM NOMOCKY WNPUHOM He MeHee 1,5 cM. Mpu 3TOM TONIWLMHA TKaHW A0JKHa OblTb oAnHakoBo. CTaHAapTaMn NpeaycMoTPEeHo
[ABa TUMa MHOrTOKOMMNOHEHTHOM CMEXHOWN TKaHu:

DW, cocToawmni n3 gnayeTaTHbIX + 0oTOENEeHHbIX XJIONKOBbIX + + NoanaMuaHbIx + MoJIM3(UPHBIX + aKPUNOBbIX + LLEPCTAHbIX NO0C;

TV, cocToawmnn n3 TpraueTaTHbIX + oTbeneHHbIX X/I0MNKOBbIX + + NOANaAMNOHbIX + NONM3IPUPHBIX + BUCKO3HbIX MOJ10C.
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NHOnKaTop BbiLBEeTaHUA NpeacTasniseT cobon TEKCTUbHbLIA MaTepuraJl, UMeL i Ty XKe OKPacKy, [0 KOTOPOW «BbiLBeTaeT» npoba B npouecce ee
NCNbliTaHUsa. MHOMKATOPbI BbiLBETAHUSA NPOU3BOAST LLEHTPAIM30BAaHHO NOJ KOHTPOJIEM OPraHOB CTaHAapTU3aUNN.

Buabl npob u nogroroeka ux K ucneitaHuio (FOCT 9733.6-83, NIOCT P MCO 105-A01-99). B 3aBncMmMoCTM OT BMAa MaTepuasaa n MeTola
WCMbITaHNA NCMOJNb3YIOT:

TecTupyemyo nnu paboyyto npoby 13 UCMbITLIBAEMOro MaTepuana;

CcoCcTaBHYto Npoby n3 Tectupyemon npodbl 1 0AHOW UK ABYX NP0O6 CMEXHbIX TKAHEN;

KOHTPOJIbHYO Npoby, yCTONYMBOCTb OKPACKU WK CTEMNeHb 3aKpalluBaHNs KOTOPOW 3apaHee n3secTHa. OHa MCnob3yeTcsa ANs KOHTPOS
MpPaBWJIbHOCTW NMpoBefeHNa ncnbiTaHna n obpabaTbiBaeTCcs NapassiensHO TecTupyemon npobe.

dnemeHTapHble NPobbl N3 UCMbITLIBAEMOro MaTepmrasia N CMEeXHbIX TKaHel Ana 60NblMHCTBA BUAOB UCTbITaHUI Bbipe3atoT pa3mMepoM 100x40 MM,
Mpwn onpepeneHnn yCToM4YMBOCTM OKPACKM HabUBHbLIX TKaHen ¢ 60/1bLUIMM PannopToOM NevYaTHOro PUCYHKa 31eMeHTapHble Npobbl Bbipe3atoT u3
Pa3HbIX yYaCTKOB TOYE€YHOW NpoObbl, MMELWMNX Pa3HbIA LBET U Pa3/INYHY0 NHTEHCMBHOCTb OKPACKW.

CocTaBHyto Npoby Npu NCnbITaHUN OAHOPOAHbBIX MO BOJIOKHUCTOMY COCTaBy MaTepuasioB NOAFOTOB/SAIOT, MOMeLLas TecTupyemyto npoby mexnay
OBYMS OAHOKOMMOHEHTHbIMK NpobaMu, 04Ha N3 KOTOPbIX U3 TO K& BOJIOKHA, YTO N UCMbITbiIBAaeMbI MaTepuan. CocTaB APYron CMEXHOW TKaHM
MOXXeT 6bITb 3a4aH 3apaHee uan onpefesieH B pesysbTaTe cheumnasbHOro NcnbiTaHna (Yawe Bcero xjonyatobymMarkHas UK BUCKO3Has TKaHb).
CocTaBHyto Nnpoby HabuBHOM TKaHM NOJy4aloT, Ppa3MeLLlas Ha IMLEBON CTOPOHE NMPOCTON Npobbl ABE CMEXHbIE TKaHW, MPU 3TOM Ka)Kaas U3 3TUX
npob Ao/KHa 3aHMMaTb NOJI0BUHY NPobbl HABMBHOM TKaHW. B 3aBMCMMOCTN OT BUAA U CJIOXKHOCTU PUCYHKa MOXKeT noTpeboBaTbCA HECKO/IbKO NMpob.

Ona onpepneneHuns CTOMKOCTH OKpPaCKn HeOOAHOPOAHbLIX N CMELUaHHbIX MaTepnaJioB UCIMOJIb3YIOT MHOFOKOMIMOHEHTHYIO CMEXXHY0 TKaHb, KOTOPYIO
pacnonaratoT Ha nnueBon CTOpOHe MaTepuana. 19 MHOrouBeTHbIX NN HabuMBHbIX MaTepnanoB BCe LBETa PUCYHKa UCMbITbIBAlOT B KOHTaKTe CO
BCEMU KOMMOHEHTAMMN CMEXHOW TKaHN.

CocTaBHyto Npoby CLUMBAIOT MO KOPOTKOM CTOPOHE UK MO YEeTbIPEM CTOPOHaM, ecniv npoba noaBepraeTca MexXaHN4Yeckomy BO34eNCTBUIO.

OueHkKa ycTonumBoctu okpacku (FOCT 9733.0-83 n TOCT P UCO 105-A01-99). YCTONYNBOCTb OKPACKN OLEHMNBAIOT BM3YyasibHbIM METOA0M
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nyTem CONOCTaB/IEHNSA CTEMEHN N3MEHEeHNs NepBoHa4YasibHON OKPaCcKU NCMbITbIBAEMOro MaTepmnana n cTeneHn 3akpawmsaHmsa benoro matepmnana,
noABeprmnxca coBMecTHon o6paboTke, Co WKanaMm cepbix U CUHUX 3TasIoHOoB. Mepen oueHkon Npobbl AOMKHbBI BbITh OX/1aXKAEHbl MOCE CYLUKN U
UMeTb KOHOVNLMOHHYI BAaXXHOCTb. [Tpy HEKOTOPBIX UCMLITAHUAX HAPAAY C USMEHEHUSAMUN OKPaCKN MPOUCXOAAT U3MEHEHUS BHELIHero Buaa paboyen
npobbl (M3MeHeHWs HanpaBJ/ieHNs Bopca, CTPYKTYpbl, 6necka un T.Mm.). B Takux cay4asx Heobxo4MMo Mo BO3MOXXHOCTWU BOCCTaHOBUTbL MOBEPXHOCTb
npobbl 40 NepBoOHavYasIbHOro COCTOAHMA. Mpobbl NCXOAHOIr0 N NCMbITAHHOrO MaTepuana Uan NCXogHOM NN 3aKpPaLlEeHHON CMEXHON TKaHu
pacnonaratT pagoM B 0AHOW MIOCKOCTU U OPUEHTUPOBAHHO B OAHOM HanpasaeHUu. Ana NCKIIYEHUS BAUSHUSA NOAJI0XKKN NPo6bl MOXHO
CknajbiBaTb B ABa 1 bonee cnoes. Pagom pacnosaraloT COOTBETCTBYIOLLYIO Cepylo WKany. OcBelleHne CpaBHNBAEMbIX MOBEPXHOCTEN MOXKET ObITb
€CTeCTBEeHHbIM CBETOM C CEBEPHOWN CTOPOHbI NN KBUBANIEHTHBLIM NCTOYHUKOM CBeTa C MHTEHCUBHOCTbIO OCBeLleHns He MeHee 600 nk. CeeT
JO0JKeH NnajaTb Ha NOBEpPXHOCTb Npob nopa yraom 45°. HabnwogeHrwe npoBoANTCSA NEPNEHANKYAPHO MOBEPXHOCTU Npob.

,D,J'IFI oueHKNn yCTOI7I‘-IVIBOCTVI OKpPaCKM UCNonb3yroT CTaHAapPTHbIE WKaJlbl CePbIX 3TaJIOHOB. O,EI,Ha N3 WKaJ1 CepbiX 3TaJZIOHHbIX OKPACOK npeaHa3Ha4eHa
ONs onpeaeneHns cteneHn n3MeHeHUs nepBoHaYasibHOM oKpackmu. OHa COCTOUT U3 NATU UKW OEBATU Nap axpoMaTUYeckux (Cepbix) Noa0C TKaHU
WM KapTOHa C Pa3HOWN CTEMNeHbIo KOHTPACTHOCTM MeXXAy TeMHbIM 06pa3LoM, NOCTOAHHBIM A1 BCeX nap, n obpasuamun 6osee CBETI0N OKpPacKu
(FTOCT P CO 105-A02-99). BTopas WwKajla OKpacok npeaHa3HavyeHa Ans onpenesieHnsa cTeneHn 3akpalmnmsaHmsa 6enoro matepurasna U COCTOUT U3
NATU WK AeBATK nap obpasLoB C pa3HOM KOHTPACTHOCTbIO Mexay 6enbiMm 06pa3uoM, NOCTOAHHBIM 418 BCeX nap, u obpasuamu ceporo LBeTa
pasnyHOM MHTEHCUBHOCTK oKkpacku (TOCT P MCO 105-A03-99). Kaxgon nape 3TasIoOHHbIX 06pa3L0B COOTBETCTBYET onpeaesieHHOe KONM4eCcTBO
6annos (0T 1 0o 5), 3 KoTopbix 5 6GanN0B 03HAYAIOT BLICLUYIO CTEMNEeHb YCTONYMBOCTM OKPaCcKM A1 napbl C KOHTPACTHOCTbLIO, PaBHOM HYJIIO.

OueHKy NpoBOASAT MO BUAMMOMY KOHTPACTY MeX Ay OKpackoi npob Ao 1 nocse UcnbiTaHU U BU3yasibHbIM CPaBHEHWEM C COOTBETCTBYIOLLEN CEPON
lWKanon. Ecnn npumeHaeTcs paclunpeHHasn (oeBaTu-cTyneH4YaTas) natubannbHana WKana, To NpuU OLEHKe onpeaensiioT HoMep NosoChkl, KOHTPACT
KOTOPOM COOTBETCTBYET KOHTPACTY OLEHMBaeMbIX NPob6. B cnyvyae npuMeHeHUs NATUCTYNEHYATON LWKaJibl MOXXHO OaBaTb MPOMEXKYTOYHYHO OLIEHKY C
OPOBHOCTbIO HE MeHee NoJsIoBUHLI Banna.

Mpwn oueHKe YyCTONYMBOCTY OKPaCKN K AEeNCTBUIO CBETa U CBETOMOroAbl TecTMpyeMble Npobbl CpaBHMBAKT C MHAMKATOPaMM BbiLBeTaHUA (CUHAA
WkKana) B Buage Habopa 13 BOCbMU OKpaLLUeHHbIX KOHTPOJIbHbIX MOJ10C LLEPCTAHOM TKaHU CUHEro LBeTa, KOTopble SKCMOHNPOBaINCh OAHOBPEMEHHO C
TecTnpyembiMy npobamu. 515 OLEHKN UCNOJIb3YIOT AOMOJIHUTENIbHYI0 aXpoMaTUYeCcKyto (cepyto) WwKasy. YCTONYMBOCTb OKPACKK oLeHnBaeTcs oT 1
0o 8 6bannos (8 6ansoB - BbICLLIAA CTeNeHb YCTOMYMBOCTU OKPACKM K BbILLBETAHMIO).

N3MeHeHne OKpacKn MOXeT MPOoSABUTLCHA B USMEHEHUMN APKOCTU, OTTEHKA, YACTOTbl UM B KOMOUHAUUN U3MEHEHUI 3TUX ONTUYECKNX CBONCTB. B
CNyyae eCcsim U3MEHAETCHA OTTEHOK UM YNCTOoTa, TO pagoM ¢ 6anniom ctaBaT bykBeHHoe 0603HavyeHMe xapakTepa n3MeHeHmsa: C - okpacka cTana
CUHee, 3 - 3esieHee, K - KpacHee, X - xentee, T - Tynee, Y - ynule.

OueHKY YCTOMYMBOCTM OKPACKKM 3anucbiBaloT B BUAE Apobu: B YNCAUTENE - OLEHKA N3MEHEHNS NEPBOHaYasIbHOM OKPacKuW, B 3HaMeHaTe e - OUeHKa
3aKpalwmBaHma 6enoro matepuana. Ecnm npm ncnbiTaHMn ncnonb3yoT ABe Npobbl 6enoro Mmatepuana, To NPUHNUMAETCA BO BHUMaHNE OLEHKaA TOWN
npobbl, Y KOTOPOW 3aKpalunBaHue cuibHee. [lanee, ecqin eCTb HEOBXOAUMOCTb, CTaBUTCS BykBeHHoe 0b603HavYeHne, Hanpumep 4/3 K.
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MeTopauka BbinosiHeHus paboTsbl

NcnbiTaHne yCTONYMBOCTU OKPacKn K ceeTy 1 ceetonoroge (FOCT 9733.1-FOCT 9733.3, FOCT28698-90, FOCT P MCO 105-B01-105-B04-99).
CyLLHOCTb METOA0B 3aKJII04aeTCA B OL,eHKe YCTOMYUBOCTM OKPACKU TEKCTUJSIbHBIX MaTepManoB, MOABEPIrHYTbIX BO34ENCTBMIO CBETa UK
CBETONoroAbl B HaTYPHbIX UM UCKYCCTBEHHbLIX YCI0BMAX, MO BOCbMMOa/IbHON LWKasie KOHTPOJIbHbIX NP06, 3KCMOHNPOBaHHbLIX OAHOBPEMEHHO C
paboynmn npobamu. YCTONYMBOCTbL OKPACKN OLLEHNBAETCS HOMEPOM KOHTPOJIbHOM Npobbl (3TasioHa), N3MeHeHne oKpacku KoTopon Hanbonee 6n1n3sko
COOTBETCTBYET U3MEHEHUIO OKPaCcKM TeCcTupyemMon nNpobbl TEKCTUBLHOrO MaTepuana. Ecnm nHconmpyemas okpacka TeCTUpyemMoro Matepuana He
CoBMadaeT HN C O4HUM U3 NH-COJIMPYEMbIX 3TaJIOHOB, @ HAXOAUTCA B MPOMEXXYTKe MeXay ABYMS COCEAHMMMN 3TasloHaMn, TO CTaBUTCA
NnpoMeXXyTo4YHasa oueHKa, HanpuMmep 3-4 6anna. MNpun onpepeneHnn ycTon4nBoCcT OKpackyn BannaMmm oLeHMBaeTCAa KOHTPACT Mexay
rnepBoHaYyasibHOWM U N3MEHEHHOWN OKPAaCKOW (M3MEeHeHne MHTEHCUBHOCTU, OTTEHKa U APKOCTU uBeTa). ECnm KOHTpacT Bbi3BaH B OCHOBHOM
N3MEHEHNEM OTTEHKa UM SPKOCTK, TO Hapaay ¢ 6bannamu ctasutcsa 6ykBeHHoe 0603HavyeHme, 4TO OKpacka cTana: C - cnHee, 3 - 3eseHee, K -
KpacHee, X - xenTtee, T - Tynee, 4 - Ap4ye. MNpn npoBeaeHUN NCMbITaHUN UCMOJIb3YIOT AOMNOJIHUTE/bHYIO LKAy CepbiX 3TaJIOHOB OJ18 onpeaesieHns
N3MEHEHNA NepBOHaYasibHOM OKPACKW KOHTPOJIbHbLIX Npob.

Mpn UCNbITaHUN YCTONYMBOCTM OKPACKM K AENCTBUIO AHEBHOIrO CBETA M3 UCMbLITLIBAEMOrO MaTepurasa BbipesaloT ABe paboyne npobbl pasmepom He
MeHee 10 x IOO0 Mm. Paboune npobbl N KOMMAEKT CUMHUX 3TaJIOHOB MOC/IeloBaTE/IbHO U NapassiefibHO APYr ApYry 3aKpersaioT Ha nJaHLIeTe B
HATSHYTOM COCTOSIHMW. MNaHLWET MOKPbIBAOT CTEKJIOM W YCTAaHABANBAIOT A8 3KCMO3ULUN, OPUEHTUPYS Ha tOr NOJ Yr/IOM K FOPU30HTY, PaBHbIM
NPUBAN3NTENBHO LLMPOTE MECTHOCTU, FAe NPOBOANTCS IKCMO3ULNSA. MCMbITaHWe K JEeACTBUIO CBEeTa NPOBOASAT KPYr0CYyTOYHO.

TecTupyeMble N KOHTPOJIbHbIE MPOoObl pacnonaratoT Ha NJlaHLWeTe Tak, Kak NoKa3aHo Ha puc. 11.1, n 3akpbiBaloT ABYMS CBETOHEMPOHUL@EMbIMU
nnactuHamm: Ab n A'b', Ka)xaas U3 KoTopbix 3akpbiBaeT 1/5 obwen annHbl Npob. B xoaoe ncnbiTaHMA Nepnognyeckn CHUMaKT naacTuHy Ab n
OCMaTPUBAOT KOHTPOJbHbIE NPobbl. Korga nameHeHmne okpackm stanoHa 3 6yneT cooTBeTCTBOBaAThL 4-5 6asnnaM Mo Cepon WkKasne, oCMaTpMBaloT
TecTupyemblie Npobbl N OLEHMBAKOT CTEMNEHb UX BbILBETAHUA, CPAaBHMUBAasA U3MEHEHNE NX LIBETA C MU3MEHEHMEM LBETa 3TaJIOHOB 7,2 n 3
(NnpegBapuTenbHas OUeHKa yCTONMYMBOCTM OKpackun). anee nnactuHy Ab nomeLaoT Ha TO XKe MeCTO 1 NPOAO0/IKAOT 3KCNO3ULMIO 40 TOro
MOMEHTa, KOrga naMeHeHmne okpackm atanoHa C 6bypeT paBHo 4-5 6asiniam No ceponn WKase. B 3TOT MOMEHT 3aKpbiBaloT njaacTtuHom Ab ewe x/5
COCeHI0 YacTb OJIMHbI NPOo6 1 MPOoAO/IKAT IKCMO3ULMIO A0 TeX Nop, NOKa oKpacka 3TanoHa 6 He byaeT paBHa 4-5 6annam no cepon WwkKane;
TOoraa naacTmHonm Ab 3akpbiBaloT elle Y5 coceHIo HYacTb Npob. BeiAep>XKy NpoAo/KaloT A0 USMEHEHUS OKPAaCKWU 3TanoHa 7, COOTBETCTBYoLWero 4
6annam no cepon LWKane.

Puc. 11.1. CxeMa pacrnosioxKeHUss TeCTUPYEMbIX U KOHTPOJIbHbLIX MPo6 Npu UCMbITaHUM YCTOMYMBOCTN OKPACKN K IHEBHOMY CBETY

Mepen oueHKon Npobbl BbiAEPXKNBAKOT B TEMHOTE MNPU KOMHATHOW TeMrnepaType He MeHee 24 4. YCTONYMBOCTb OKPACKM TeCTUpyeMblx Npob
onpenensiT CPaBHEHMEM Ka)[0ro N3 TPEX MHCOIMPOBAHHbLIX B T€YEHNE Pa3HOro BPEMEHN YHACTKOB C HEMHCO/IMPOBAHHbLIMM yYacTKaMu. OLEeHKy
CTEeneHu BbILIBETAaHUSA MPOBOAST MO CUHEN LiKane, Kak ONMCaHo Bbile. ECan npy 3TOM Mosly4atoT pa3Hble OLLEHKN YCTOMYMBOCTM OKPACKM, TO 3a
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OKOHYaTesIbHbI pe3ysbTaT NPUHMMAIOT cpeaHee apnMeTMYECKOE OLLEHOK C TOYHOCTbLIO A0 NosoBUHbI 6anna. Ecim okpacka TecTupyemon npobbl
MeHee NpoyHas, YeM oKpacka 3TanoHa 7, TO YCTOMYMBOCTb 3TOM Npobbl oLeHnBaeTcs 1 6ansom no cMHen wkane. ECAm ycTOMYMBOCTL OKPACcKK
oueHnBaeTcsa 4 6annamun n 6onee, To pAAOM B CKobKax yka3biBatoT 6ann npeaBapuTesibHOM oLLeHKW, Hanpumep 6 (3).

KOHTpOﬂbeIe BOMPOCHI

1. inqa 4yero npefHa3Ha4yeHa WKana cepbliX 3TallOHHbIX OKpaCOK?

2. KakoBa pa3MepHOCTb XapaKTepPUCTUKK YCTONYNBOCTN OKPACKN?

3. B 3aBMCMMOCTUN OT KakKnx (hakTOPOB BbIOMPAOT KOMMJIEKC BO3AENCTBUIA NPU OLIEHKE YCTOMYMBOCTU OKPACKU?

4. Kakue rpynnbl yCTOIZHI/IBOCTI/I OKPaCKWM yCTaHOBJ1IEHbI ONA LWWEJNTKOBbIX TKaHen?

JlabopaTopHana pabora Ne 12

TemMma: OnpepeneHme CTOMKOCTU MaTepuasoB K AeMACTBUIO CBeTonoroabl

Uenb paboTtbl. 3yyeHne npnbopos 1 MeToaunk Ana onpeaeneHns CTOMKOCTM MaTepuasioB K AeACTBUIO CBETOMOrobl.

3apaHua: 1. |/|3y‘-IVITb OCHOBHbIE q)aKTOpr CBETOMNOroAbl, BAMSAIOLLME HAa N3MEHEHME CBONCTB MaTepnanoB, UX NapaMeTpPbl, METOAUNKY UCTbITaHUA
MaTepnanos, cnocobbl oL EeHKN yCTOI7I‘-II/IBOCTI/I MaTepnasioB K OENCTBUIO CBETOMNOroabl 1 npnMmeHsgaemble Ond 3Toro I'Ipl/l60pbl n MmeTobl.

2. OI'IpeJJ,eJ'II/ITb CTONKOCTb MaTepuana K OEencTBUIO cBeTonorogbl Ha np|/|6ope MNAOC n nameHeHue ero pPa3pbIBHOIro ycunnusa.

OcCHOBHbIe cBepeHun

DHeprus CoJIHeYHbIX Jlydei, razoobpasHble cocTaBasoLWMe aTMOCHepPbl, TeMnepaTypa, Bfara, AeACTBUIO KOTOPbIX NMOABEPraloTCs MaTepurasibl BO
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BpeMs 3KCnayaTaunm, OTHOCATCSA K YACSY OCHOBHbIX (DaKTOPOB, onpeaensaiowmnx N3HOC MmaTepmanos. CTONKOCTb MaTepunasioB K 4eNCTBUIO
CBETOMOroAbl onpeaesnsitoT B eCTeCTBEHHbIX IMb60 nabopaTOpHbIX YCOBMAX C MOMOLbIO MPUBOPOB, UMUTUPYIOLMX BO3AENCTBUE KIMMATUYECKMNX
¢haKkTOopOB.

CyLLl,eCTBEHHbIMI/I HeJoCTaTKaMu eCTECTBEHHOMN NHCONALMN ABASIOTCA: ANTENbHOCTb 3KCNO3ULMNKM (HECKOSIbKO MecsLEeB); TPYOHOCTb CO34aHUA
yCJ'IOBVIIZ nHconAaAuum npum npoeeneHNnN CPaBHUTEJIbHbIX nmbo MOBTOPHbIX NcnbiTaHUNA.

AnnapaTsbl I/ICKyCCTBeHHOIh CBETONoroAbl NO3BOASAT CO3AaBaTb CTabuibHbIE peXx1Mbl BOCNPON3BOACTBa (PakKTOPOB CBETONOroAabl, a A/INTENIbHOCTb
NCNbITaHUN B 3TUX afnapaTax CoCTaB/iAeT HeCKOJIbKO H4aCoOB.

KnnmaTun4yeckoe ucneltatesbHoe 06opynoBaHME B 3aBMCMMOCTM OT BOCMPON3BOACTBA (haKTOPOB NoApasfAensatoT cneayowmm obpasom: KaMepsbl
Tensna, Xxosoga, TepMoKaMepbl, KaMepbl TepMoyAapa, Tensa u Baaru, CoOJIHEYHOro nsny4deHns, 6apokamepsl n op. Ona NCNbiITaHUSA TEKCTUIbHbIX
MaTepuanoB Lesnecoobpa3Ho NPUMEHEHNE KaMep, UMUTUPYIOLLNX 0QHOBPEMEHHOE BO3AENCTBUE Ha MaTepuas KIMMaTU4eCcKuX akTOpPOB:
OKUC/INTESIbHOIr0, CBETOBOI0 1 TEMJIOBOro. 3TO AOCTUraeTcs obaydeHnem AyroBbiMn, PTYTHO-KBapLEBLIMW U JIIOMUHECLLEHTHbLIMMK JlaMNaMu,
nepmoanyeckmm opoLleHnemM pacTBOPOM MepoKcmaa BOLOPOAA U Nnoanep>XXaHmeM B Kamepe obopyaoBaHMsA NOCTOAHHOW BAa)XHOCTU. CTONKOCTb
MaTepunasioB K AENCTBUIO paKTOPOB CBETOMOrOAbl OLEHMBAIOT, KaK MPaBusio, No N3MEHEHMNIO (CHUXKEHWUIO) MoKa3aTeslen MeXaHNYeCKUxX CBONCTB
MaTepunasioB - Pa3pbiBHOrO yCUANSA, BIHOC/IMBOCTU NMPU UCTUpaHUM n gp. CTONKOCTb TKaHen K (hOTOOKUCINTENIbHON AeCTPYKLUMK Nof BO34ENCTBUEM
NCKYCCTBEHHOIN cBeTonoroabl onpeaensaoT no NOCT 10793-64 Ha npubope gHeBHoro ceeTa MNAC, paspaboTtaHHom B LLHUXBN.

MeToauka BbiNoJIHEHUA paboThl

Mpubop MNAC (puc. 12.1) cocTOUT N3 CTaNbHOW BaHHbI, B KOTOPOW YCTAHOBJIEHbI IIOMUHECLL,EHTHbIe namnbl J14-30 MmowHocTbio 30 BT Kaxkaas. Ans
cMa4dmBaHma Npob TkaHm B Nnpubope nmeeTcs y3en opoLleHna AOXKAEeBaIbHOro TuMna, COCTOAWMN U3 Ccocyaa A1 3a/IMBKM pacTBOpa N YeTbipex
CTaNbHbIX TPYOBOK. KpaH 5 cnyXunT a5 nogaym pacteopa no Tpybkam, KpaH 2 - gjs camsa pacteBopa. CMaymBatowmin pacteop coaep>xut 0,5 %
nepokcuga sogoposa u 0,3 % cmaudmsaTena Of1-10.

Ona ncnblTaHMa U3 TKaHW Bbipe3aloT WeCTb 3/1eMeHTapHbIX I'Ip06 pasmMmepom 35x220 MM Mo OoCHOBE N BOCEMb MO YTKY N3 Ka)XO4oWn UCnbliTbiBaeMom
To4Ye4yHoU I'Ip06bl. Tpwn anemMeHTapHbIE I'Ip06bl Mo OCHOBE N 4YeTbipe Mo YTKY UCMNOJIb3YIKOT B Ka4eCTBe KOHTPOJIbHbIX I'Ip06.

Mpobbl «3a4nLaoT» 00 WMPUHbI 25 MM, yaansasa NnpoaosibHble HUTK € 0benx cTopoH npob Tak, 4Tobbl GaxpoMa C Ka)K4oW CTOPOHbI NpobbI
cocTaBfisgna 5 MM.
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Puc. 12.1. Cxema npubopa NAOC ons onpeneneHns CBETOCTONMKOCTU TEKCTUJIbHbIX MaTepuanos: 1 - cTanbHble TPYOKU; 2 - KpaH ANa CMBa pacTBoOpa;
3 - CTaNbHasa BaHHA; 4 - IIOMUHECUEeHTHbIE JlaMMbl; 5 - KpaH a4na nogayum pacteopa; 6 - cocyn

018 npoBegeHns ncnbiTaHUSA OonbiTHbie MPO6bl MOMeLaloT NMLEBON CTOPOHOWM Ha JIIOMUHECL,EHTHbIE NaMmbl TaknMm obpasoM, 4Tobbl MecTo nepermba
MONOCKKN, CconpuKacatouweecs C LeEHTPaIbHOW YaCTbto SlaMnbl, HAX0A4M0Cb Ha paccToaHumM 80 MM OT 04HOro KoHua nNpobbl n 140 mm oT gpyroro. Ha
npubope 0fHOBPEMEHHO MOXKHO UCMLITLIBaTb 56 npob.

NcnbiTaHne onutca 4 4. MNepen obnyyeHrem npobbl Tpy pasa cCMayMBaloT PacTBOPOM, a 3aTEM CMayuMBalOT Yepe3 KaXkAblld Yac. Bo BpeMsi ncnblTaHUA
TemnepaTypa BaHHbl Jo/HKHa 6bITb 40-50 °C. Mocne ncnbiTaHus Npobbl B Te4eHNe 2 MUH NPOMbIBAOT B CTaKaH4YMKe Nojg KPaHOM, OTXKUMAIOT Mexay
ABYMs CI0SIMU PUNbTPOBasibHOM ByMarn unm otbeneHHom xon4aTobyMa>kHOM TKaHW, CyLAT Npyu KOMHATHOW TeMnepaType 1 BblAEP>XXMBAKOT 24 Y
npu HOPMasbHbIX TeMNepaType N BAaXHOCTM BO34yXa.

CHM>XXeHMne npoYHoCTU TKaHu AP, %, onpenensatoT rno popmyne:

AP=100(Pk-Po)/4,

roe Pk, Po - pa3pbliBHOE yCuUIMe COOTBETCTBEHHO KOHTPOJIbHbIX U NpoLlleallnX NncnblTaHmne I'Ip06 TKaHW.

NcnblTaHWe Ha pa3pbiBHOW MalUMHe NPOBOAAT NPU 3a>XMMHON AnnHe 50 MM. Moka3aTeslb NPOYHOCTU A0 U NOC/Ee MHCONALUN MOACYNTLIBAIOT Ha OA4HY
NPOAOJIbHY HUTb NPO6bI.

KOHTpONbHBbIE BONPOCHI

1.Ha Kakom OGOpy,D,OBaHVII/I npon3BoaAT onpeneneHne CTOMKOCTH MaTepunasioB K OEeNCTBUIO CBETOMOroAbI?

2. KakoBbl yCnoBuna UCnNbliTaHUA, pa3Mepbl N KOJTMHECTBO I'Ip06, KOHUEHTpPauna paCTtBopa NepokCcnaoa sogopona, Npoao/KNTEJIbHOCTb UCTbITaHUA N
Ap.?

3. Kakon obpaboTke noagepratoT Nnpobbl nocse nx MHCONALUNUnN?
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4. Kak oLueHnBalOT N3MEHEHMEe CBOWNCTB MaTepuana nocnae ncnblitaHna?

JlabopaTopHas pabota Ne 13

Tema: Onpep,eneHue CTOMKOCTH MaTepuaJioB K CTUPKe U XMUMUYECKOM YUCTKEe

Uenb pa6OTbl. N3y4yeHune I'IpI/I60pOB n MeTogunk onpeneneHnmsa CTOMKOCTUN TEKCTUJIbHbIX MaTepunanoB K CTUPKE N XUMUNYECKOW YNCTKeE.

3agaHunna:

1. 3y4ynTb OCHOBHbIE (DAKTOPbI CTUPKM N XUMUYECKON YNCTKN, BAUSAIOLIMNE Ha NU3MEHEHWE CBOWCTB MaTeprasioB, UX NapaMeTpbl, METOAMNKMN
NCNbITaHWUA MaTepuasnos.

2. Oﬂpeﬂ,eJ'IVITb CTOMKOCTb MaTepuala K CTUPKeE N XUMNYECKOWN YNCTKE.

OCHOBHbIe cBegeHuna

Mpn CTUPKE N XUMNYECKON YNCTKE TEKCTU/IbHbIX LUBEWHbIX N30/ Ha TEKCTU/IbHbIE MaTepuasibl BO3AENCTBYET pagd dunsndeckux, husmnko-
XUMNYECKNX N MEXaHNYECKUX haKTOpPOB, KOTOPbIE B KOMMJIEKCE pa3pyLUAOT CTPYKTYPY MaTEPUaoB, YXYALIAT UX MexaHn4Yeckme n pusmnvyeckmne
CBOWCTBA:

npm CTnpke - MOIOLLNIA PacTBOpP, MEXaHNYEeCKne BO34ENCTBUSA, NOBbILLUEHHASA TeMmnepaTypa,

npu cylKke - akTopbl CBETOMOroAbl;

Nnpu rna>keHbe - NoBbllleHHas TemrnepaTypa rnagnibHON NOBEPXHOCTY;

Npu XMMNUYECKON YNCTKE - PU3NKO-XUMUNYECKOE BO3AENCTBME OPraHNYECKOro pacTBoOpUTENS Ha MaTepuan.
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McnblTaHUA COCTOSAAT B BOCMPOM3BOACTBE YCJIOBUIA CTUPKN UJIN XMMUYECKON YNCTKN TEKCTUNIBHOrO MaTepurasia, Nociaeayouem onpeaeneHunm
nokasaTeJsieli CBOMCTB MaTepuaJsia U CPaBHEHWM 3TUX NoKa3aTenel C nokasaTensaMm KOHTPOJIbHbIX Npob.

MeToaukKa BbINOJIHEHUA pa60Tb|

OnpepeneHne CTOMKOCTU TEKCTUIIbHbIX MaTepuanos K CTUpKe. B nabopaTopHbIX yCNoBUAX Npobbl CTUPaOT cneayowmmm Tpemsa cnocobamu:
KUNA4YeHNeM B MblJIbHO-CO,0BOM pPacTBOpPE C 04HOBPEMEHHbIM NB0 nocnenyowmum TpeHNeM MexaHNYeCcKUMM NPUCNoCcobNeHNS MU U pyKaMu;
CTUPKOW B CTUPAJIbHbIX MalUWHAX; CTUPKON B CTUPAJIbHbIX BUOPALIMOHHbLIX YCTPOMCTBAX.

CTOMKOCTb K CTUpKe onpefenseTcsa obbl4HO AN TeX MaTepuasioB, O4eX4a U3 KOTOPbIX MOABEpraeTCs B YC/IOBUAX SKCMyaTaLum 4YacTon CTUMPKe.
Pa3smepbl Toye4HOM Npobbl Ao/KHBI 06ecneyrBaTbh onpenesieHne pa3pbIBHOrO yCUAMSA MaTepuana A0 1 nocae CTUpKU. 13 0AHOM NOSIOBMHBLI TOHEYHOW
Npobbl Bbipe3aloT KOHTPOJIbHbIE MPobbl CTaHAAPTHLIX pa3MepoB A8 UCMbITaHUS Ha pa3pbiBHOW MalUWHE N ONPefenaioT NX pa3pbiBHYKO Harpysky,
BTOpas NoABepraeTcs CTUpPKe B CTUpPaJsIbHOW MalunHe. Mbl/IbHO-COL40BbLIA PacTBOP FOTOBAT 3apaHee M3 pacdeTa Ha 0,5 i1 Boabl 30 r XO39NCTBEHHOI O
Mbina 1 20 r KanbUMHNPOBaHHOW coabl uan 40 r CTUPasbHOr0 MOPOLLKaA.

B cTupanbHyto MawmnHy 3anmBatoT 12 n Boabl Nnpu TemnepaTtype 50-60 °C n 0,5 n npurotoeneHHoro pacteopa. Mpobbl cTupatoT B TedeHmne 30 MUH 1
MPOMoOJIaCKMBAOT 5 MUH, NOCJE Yero OTXXMMAaOT B LeHTpudyre. X BbiICyLUMBAIOT B CYLLINJILHOM LUKady U 3aTEM rnagsaT B Te4EeHMe 2 MUH YTIOMOM C
TepMoperynatopoM. MNMpornaxeHHyto Npoby pa3pe3aloT Ha 3/1IeMeHTapHble Npobbl Ans onpeneneHns pa3pbiBHOro ycunans. ameHeHmne paspbiBHOIoO
YCUINS NOOCHNTLIBAKOT OTAE/IbHO MO OCHOBE U MO YTKY:

P=100 (Pk - PO)/ Pk

raoe Pk - pa3pblBHOE yCuUane 10 CTUPKU (KOHTposibHas npoba); PO - pa3pbiBHOE ycuamne npobbl Nocsie CTUPKK.

OnpegfeneHne CTOMKOCTU MaTepuanoB K XMMnyeckom Yynctke. Mponssoaat no NFOCT 21050-75, KOTOPbIA pacnpoCTPaHAETCSA Ha TKaHW 4N1s
cneyofexbl, KpOMe TKaHeln, cCoaepKallnx XJI0pUHOBbLIE N MONMBUHUAXIOPULHBIE BOTOKHA. XMMUYECKYI0 YACTKY NPON3BOAAT ABYMS criocobamu:
NabopaTOPHLIM U MALLMHHbLIM.

XnMmnyeckas 4nctka nabopaTopHbIM criocoboM ocyulecTBnsaeTcs Ha npubope ang B3banteiBaHusa (Mmogens 021), B KoTopoM npobbl MaTepuana,
NMoMeLLleHHble B CTEKJISIHHbIE BaHKU BMeCTUMOCTbIO 2 J1, 0bpabaTbiBalOTCS OpraHUYeCKUM pacTBOPUTESIEM.
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Onsa npoBefeHnsa ncnbiTaHns npoba TKaHW NoMelaeTcsa B 6aHKy, B KOTOPYIO 3aTEM 3a/MBalOT TPUXI0PITUSIEH UM NEPXJIOPITUNEH B KOJIMYECTBE,
COOTBETCTBYIOLLEM MOAYJO BaHHbI, paBHoMYy 10. Macca npobbl He Oo>XXHa npeBbiWwaTb 60 r. B 3Ty ke 6aHKy NnoMellatoT Tpy MeloYvka 13 6enon
KanpoHOBOW TKaHW pa3mMepoM 50x50 MM CO CTasibHbIMUK LLAPMKaAMKU MacCcoli 8 I B Ka)KOM MeLloYke. baHKK 3akpbiBatoT Npobkamu, 3alULLLEHHbIMUN C
BHYTPEHHEWN CTOPOHbI NOIN3TUNEHOBOW MNJIEHKOW, U 3aKPENNSIOT MeX Ay NOABMXKXHON U HENOABWXXHOM YallkaMu npubopa ans B3banTbiBaHUsA (puc.
13.1). BpalwieHneM CTONOPHOIro BUHTA QUKCUPYIOT MOJIOXKEHNE CTEP)KHSA, Ha KOTOPOM 3akpenJseHa NoABM>XHasa Yaluka. 3aTeM BK/4YatoT npubop un
obpabaTbiBatoT Npobbl B Te4eHne 15 MuH.

Puc. 13.1. Cxema npubopa ANt XMMUYECKOM YNCTKM B TabopaTOpHbIX yCoBuMsaX: 1 - 6aHKa; 2 - CTOMOPHbLIV BUHT; 3 - KPeCcToBUHA; 4 - NOABMXHas
Yyalka; 5 - HenoABM)XXHaA Yallka

O6paboTaHHy0 Npoby TKaHM NoMellanT Mexay hunbTpoBasbHOM ByMaron n oT)XMMarT, 3aTeM CyllaT B CYLUUIbHOM LWKadgy Npun TemnepaTtype
60-65°C B Te4yeHune 60 MuH.

McnbiTbiBaeMble I'Ip06bl TKaHW noaBepratoT XUMUNYECKOW YNCTKE MATb pa3, nocne 4ero Nnpom3BoaAT OLLEHKY CTOMKOCTU TKAHUN K XUMUYECKON YNCTKe
Mo U3MEHEeHUO Kakux-nnbo nokasaTtesien CBONCTB: Pa3pbIBHOIo ycuiamsa, pa3pbiBHOIro yaoJiIMnHeEHA, CTOMKOCTWN K NCTNPaHnMo, BOAOYMNOPHOCTMN,
CTOMKOCTU K AENCTBUIO KNCOTHI, BO3A4YyXOMNMpoHULUaeMOCTH, yCTOIZ‘-II/IBOCTVI OKpacKu.

N3MeHeHMne CBONCTB MaTepmnasioB Nocsie XMMNYeCcKom YNCTKN (%) onpenensatoT rno gopmye:

X=100 (Q1C2)/C1

roe C1 - ncxoOHbI NoKa3aTeslb TKAHWU;

C2 - noKa3aTesib TKaHu nocsle XMMNYeCKOM YUCTKN.

TKaHb cyMTaeTcs yCTOIh‘-WIBOI7| K XMMNYECKOW YNCTKE, ecnun nocse npoeeaneHmMA I'IﬂTI/IKpaTHOIh YNCTKM 3HAYEHNA NoKasaTesneun, XapaKTepunsyrwunx ee
3KCrJlyaTaunMOHHbIE N 3alUlNTHbIE CBOWCTBA, He BbIXOAAT 3a npeaesnbl 4oNyCTUMbIX OTKJIOHEHUNA, YCTaHOBJIEHHbIX HOpMaTMBHO-TeXHquCKOIZ
,D,OKyMeHTaLI,I/IeVI onga gaHHOro Buaa Mmatepuana.

KOHTpOIbHbIE BONPOCHI:
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1. Kakoe obopynoBaHue MCNoNb3yeTcs Ans onpefeneHns CTONKOCTU MaTepuanoB K CTUPKE N XUMUYECKON YNCTKe?

2. KaK roToBUTCS CTUPaJIbHbIA pacTBOp AJ1S oNpenesneHns CTOMKOCTM MaTepurasioB K CTUPKE?

3. Kakosbl yCcnoBua npoBeneHmMa CTUpPKn (TeMHepaTypa BOObl, MPOOO/IKUTEJIbHOCTb CTUPKWN, MOJIOCKaHNA U TNa>XeHbA, TEMMNEPaTypa rfla>keHbs)?

4. KaKoBbl YC/I0BUS NMPOBEAEHUS XMMUYECKON YACTKN (BUA pacTBOpUTENs, Macca Npobbl, MpoAo/HKUTENbHOCTb 06paboTKM 1 CyLwKn)?
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

HaumeHoBaHne nporpammHoro obecnevyeHuns, nponssognTesb PeKBU3NTLI NOATBEPXAatoLero AokyMeHTa (Ne inueHsnn,
naTta npnobpeTeHuns, cpok aencrteusa) Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO
(14.0.6024.1000) 02260-018-0000106-48095 YIN BO v22.4.73, o1 17.11.2017 Kaspersky Anti-virus 6/0 Ne nnueH3un
26FE-000451-5729CF81 Cpok nuueH3un 07.02.2020 Adobe Reader 9 becnnaTtHo, 01.02.2019, K-Lite Codec Pack, Codec
Guide becnnaTHo, 01.02.2019, 6eccpo4Hbin OCWindows7 MpodeccnoHanbHas, MicrosoftCorp. Ne
00371-838-5849405-85257, 23.01.2012, 6eccpoyHblini Open Broadcaster Software 23.2.1 pycckas Bepcus, OBS 01.02.2019,
GNU General Public License v2.0 OpenOffice 4.1.5, Apache 01.02.2019, nuueH3nio LGPL. R-keeper V6, UCS 01.05.2016,
VLC Media Player, VideoLAN 01.02.2019, cBobogHas nmueHsna 7-zip.org GNU LGPL

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenemn. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u n3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesei. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX M CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOAMOTOBKUN BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTemMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BeOAYLMMN POCCUMACKMMUN BubnnoTtekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N30aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUIACKNX BMBANOTEK N34aHNAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKASA HALMOHANbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenen. - TeKCT: 3NIeKTPOHHbIN. ‘... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaJlbHY10 NaMaTk, cnocobcTByeT
NpoCBeLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHUN NeYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E N Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry noJsib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UCTOPUYECKYIO NPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdopMaLoHHoe
yypexaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum goctyna:
015 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHUUnaTnee Poccnnckoro oHaa pyHAaMeHTaNbHbIX MCCNefoBaHui ansa obecnevyeHns POCCUNCKNUM yHeHbIM 3NE€KTPOHHOIO
[OCTyna K BeAyLUNM MHOCTPaHHbIM Hay4HbIM n3gaHnsam. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOA3bIYHBIMA
nyb6aMKaumsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbnnoTeKon Hay4yHOM NepUoanKn Ha PyCCKOM SA3blke B MUpE.
https://elibrary.ru/defaultx.asp

3aBoabl.pth = JIErkasa NnpomblLIeHHOCTb Poccum - https://3aBoabl.pd/publication/lyogkaya-promyshlennost-rossii TeHaepsbl
JNlerkon npombiwneHHOCTN = lepBas 1 camas NoJIHaA MONCKOBasa cMCTeMa TeHAEpPOoB U 3akynok Poccum n CHI -
https://www.bicotender.ru/catalog/by-field/legkaya-promyshlennost/ https://3aBoabl.pd/publication/lyogkaya-promyshlennost-
rossii
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAeQyoL M COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTpP
MHdppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3N1eKTPOHHbIN. ®oHA DBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, y4ebHele nocobus, YMK, moHorpadun, asTopedepaTsl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaTVBHbIE AOKYMEHThI, CneunasbHble
nepuoanyeckme n3gaHus n n3gaHus, Bollnyckaemble n3gatenbcTBamMmm By30B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuns : 3N1eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLEeCTBO C OrpaHUYeHHoM
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ans 3aperncTpup. nonb3oBaTesiel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCYpCoOM A5 BbICLLIMX U CPEeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHnin, Hay4yHo-uccaenoBaTebCknx
WHCTUTYTOB, NybnnyHbIx 6nbnnoTek, npuobpeTaomx KOpnopaTUBHLIA AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBaTenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHyl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEro U CPeAHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHass MHOOPMaLMOHHAA cUcTeMa : CanT /
MuHNUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. H3b - npoekT Poccuickom
rocypnapctBeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeOYLWMMN POCCUACKMMN BubnnoTekamm Npu nogaepxke MmHNCTepcTBa KyabTypbl Poccuickom
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM U KYNbTYpbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpemsa npoekT HIb BkaoyaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANbHAS BUBJTINOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIN. '... 0AHa U3 KPYMNHENLWNX B M1Upe 1 BTopas No BesamymHe (hoHO0B B
Poccuiickon ®epepaumm - CAY>XUT POCCUACKON KYbType N HayKe, XPaHUT HauMOoHalbHY10 NaMaTb, cnocobcTeyeT
NMPOCBELLEHUNIO HacenawLWwmx Poccuio HapoaoB U pacnNpoCTPaHeHNO aen ryMaHmsma. ... B doHpgax bnubnnorekn xpaHutcs
6onee 38,6 MIH 3K3. NPoON3BEAEHMI NEYaTU N UHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/IE N Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCA A0 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebille 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAaM,
3a/10keHHbIM eLle B MimnepaTopckon MybanyHon bubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexzAeHue, ocHalleHHoe HoBenwnM 0bopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnnoTteka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/- Pexxum gocTtyna:
ONS 3aperncTpup. Nnosb3oBaTesnen. - TeKCT: INeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
nHMumaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1€KTPOHHOIo
00CTyna K BeAYLLNUM NMHOCTPaHHbIM Hay4HbIM nsdgaHuam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bl4HbIMYA
ny6ankaumamMm n HelHe SIBNSETCA BeAyLen 3N1eKTPOHHOM BnbanoTekom Hay4HoM NEPUOANKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

3aBoabl.pd = JIErkas NpoMblLIeHHOCTb Poccum - https://3aBoabl.pd/publication/lyogkaya-promyshlennost-rossii TeHaepsbl
Jlerkon npombIlWNeHHOCTU = lepBas n camas NoJiHas NOMCKOBas cCUCTeMa TeHAepoB 1 3aKynok Poccum n CHI -
https://www.bicotender.ru/catalog/by-field/legkaya-promyshlennost/ https://3aBoabl.pd/publication/lyogkaya-promyshlennost-
rossii

Meproanyeckne nsgaHns OocTynHble obyyarowmmcs n coTpyaHmkam ®re0Y BO MITY no noAnmcke U Ha OCHOBaHUK
KOHTPAKTOB U IMLEH3NOHHbIX cornaweHnin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya
CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6rnbnnoTeka, MOCTPOEHHas Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SIBNSIETCS
nonynapm3aums Haykm n Hay4YHoum AeATesIbHOCTU, OBLLLeCTBEHHBIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauuni, passmtue
MEXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3uni, NoBbILLEeHNEe LUTUPYEMOCTH
POCCUINCKON HAayKK N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWA. https://cyberleninka.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNlabopaTopuns TEXHOOr MY LIBENHbIX
n3genunn (1-314) 385000, Pecnybnuka
Appbires, r. Mankon, yn. Nepsomanckas,
nom Ne 191, 3paHune y4yebHoro kopnyca

YHuBepcasbHble MaLUUHbI
TypicalGC6-5-2 - 2 wT.,
MpOMbILLAEHHbIN 4-X HATO4YHbIN
oBepJsioK ¢ nNpsambiM npnsogoM AURORA
A-700D-4 - 1 wT., NpomebilwneHHas
NPAMOCTPOYHAA MallnHa C NPSAMbIM
npusogom AURORA A-8600 - 1 wT.,
MaporeHepaTop Silter 3,5 n -1 wr,,
MopTHOBCKME MaHekeHbl p.44,46,48,
pa3nBUXXHOW, PacKpOWHbIN CTON
2,1x1,20 M., FnagunbHasa nocka — 1
WT.--
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