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1. Llenn v 3agayumn y4ebHOM AUCUMNANHBI.

Llenbto OCBOEHWMA AUCLMNANHBI ABNSETCH (hOpMUMpPOBaHME Yy 06ydarloWwmxcsa CUCTEMbI
3HaHMN B BONpOCax MaTepuanoBefeHUs B NPOU3BOACTBE W3LENNIA NErkor MpOMbILLIEHHOCTH,
N3yyeHne TEKCTW/IbHbIX MaTepuanoB, WX MONYyYeHUs, CTPOEHUS WU CBOWCTB, acCOPTMMEHTA
TKaHel, TPUKOTAXHbIX, HETKaHbIX NOMOTEH W APYTUX MaTepuanos 418 OAeXAbl.

3agaun:

- PacKpblTb OCHOBHbIE MOHATUA MaTepuanoBeAeHNs B MPOWU3BOACTBE W3AENNIA NErKOM
MPOMBbILL/IEHHOCTH;

- paccmoTpeTb BOMPOCbI O MECTE U PONN MaTepuanoBefeHns B Pa3BUTUN TEXHOOTMMN 1
TEXHUKW NPON3BOACTBA U3LENNIA NErKOW MPOMbILLIEHHOCTU;

- BbIAENUTb MPUHLMMbI KNaCCUPUKALUN UCXOAHBIX TEKCTUbHBIX MaTepUanoB; U3y4YunThb:
nofyyeHne, CTPOEHWE W CBOWCTBA BOJIOKOH, HUTEW, NPSHKW; NPOU3BOACTBO TEKCTUAbHbIX
mMaTepuasioB; acCOPTUMEHT MaTePUaoB ANS OAeXUbl;

- M3YyYnUTb MexaHuW4eckme 1 (hr3nyeckne CBOWCTBA MaTepuanos, NpU6OPLI U METOAbLI MX
onpeaeneHnsi; reoMeTpuMyeckme CBOWCTBA  MaTepuanoB; COPOLMOHHbIE  CBOMCTBA MU
NMPOHML,AEMOCTb MaTepPUanoB; U3HOC Y U3HOCOCTOMKOCTb MaTepuanos.

2. MecTo AucuUMnAnHbl B CTpyKType Ol no HanpaBneHUo NoAroTOBKMU.

OucumnnnHa BXoAUT B MepeyveHb KypcoB BapuaTvBHOW 4acTh Ol u NpoBOAUTCA Ha
4yeTBepTOM U MATOM cemecTpax 06yyeHus. OHa MMeeT NpeALecTBYHOLLINE NOTUYECKMEe U
COfepXKaTe/lbHO-MeTOANYECKNE CBA3M C  AUCUUMIMHAMU  «XUMUA», «DPU3nMKa» a TakkKe
COMyTCTBYIOLME CBA3N C AUCUUNIMHAMKU 6a30BOM YacTU «TexXHONOrns W3LeNnii Nerkom
MPOMBILLI/IEHHOCTW», BapUaTUBHOW YacT NPOohecCMOHaIbHOIo Unkna «Matepuasnbl 4N OAeX bl
M KOH( aKLMOHUPOBaHMNE», AUCLUUNAUHBLI NO BbIGOPY «TOBapoBeAeHMe M 3KCNepTu3a LIBEMHbIX
n3nenniny, «YnpasfieHne Ka4eCTBOM LUBEHOI0 NMPOM3BOACTBAY.

3. MepeyeHb NMAHUPYEMbIX pPe3y/IbTaTOB 06y4YeHUs MO AUCUUNAUHE (MOAYSHO),
COOTHECEHHbIX C M1aHMPYEMbIMU pe3ynibTaTaMu 0CBOEHMS 06pasoBaTe/IbHOM NporpaMmbi.

B pesynbTate o0CBOeHWs 006pa3oBaTesibHOM NporpaMmbl, 06y4valoWmincs [O/MKeH
o6nagartb CreayoLWMm KOMMeTeHLMAMN:

-- MK-3. O6ocHOBaHO BbIOMpPaeT M 3PPEKTUBHO WUCMOML3YET METOAbI MPOEKTMPOBAHMUSA
TEXHONOrMYECKMX MPOLLECCOB MNPOWM3BOACTB M3AeNNiA NerkKoi MNPOMbILWIEHHOCTU C YYeTOM
KayecTBeHHOro npeobpa3oBaHNA CUCTEMbl «Cblpbe- MONydabpukar - TrOTOBOE W3Jenne»;
pa3pabaTbiBaeT KOHCTPYKTOPCKO-TEXHO-OMMYECKYIO OKYMEHTaLNIO

- [AEeMOHCTPMpOBaTb KOMIMIEKCHbIE 3HAHUSA W CUCTEMHOE MOHMMaHWe 6a30BblX OCHOB
METOZ0B, TMPWEMOB W TEXHOMOTWMIA  ONTUMU3ALUM  UH(OPMALMOHHO-aHANIMTUYECKUX 1
3KCMEPTHLIX MPOLEeAYpP OLEHKN ofexabl, 1 ero npomssoacTsaa (MK-9);

- MNPUHUMaTb Yy4yacTMe B WCC/EA0BAHUAX MO COBEPLUEHCTBOBAHUIO KayeCTBEHHbIX
rnokasartefiel ofieXzbl W ero Npov3BOACTBa C MOCNEAYHOWUM NPUMEHEHVEM Pe3y/bTaToB Ha
npaktuke (MK-10).

B pe3ynbTare 0CBOEHWA AUCLUNIVHBI 06YYaIOLWMIACA LOMKEH:

4 3HaTb MeTOAbl W OCOGEHHOCTW MNPOEKTUPOBAHWUSA TEXHOMOrMYECKMX MNpOLeccoB
NPOU3BOACTB  W3AENUIA  NIErKOW  NPOMbILIEHHOCTN;  BUAbI  HOPMATUBHO-TEXHUYECKON
[LOKyMeHTaLuy 6a30Bble OCHOBbl MeTO[OB, MPUEMOB, TEXHONOTWUIA W 3KCMEPTHbIX Npouesyp
OLEHKM OfexAbl W ero npou3BOACTBA; OCHOBHbIE MYTW COBEPLUEHCTBOBAHUSA KayeCTBEHHbIX
nokasarenein ofex/bl 1 ero Npon3BOLCTBa,;

- yMeTb 000CHOBaHHO BblOMpaTb MapameTpbl MPOEKTUPYEMbIX TEXHOOTMYECKUX
MpoLLeccoB MPOM3BOACTB M3AE/NIA Nerkoi MpPOMbILLNIEHHOCTM U NMPUMEHATL TUNOBbIE METO/bI
KOHTPO/IA KayecTBa BbIMyCKaemMoO NPOAYKLMW; MPOBOAMTL Ha MNpakTUKe aHann3 W OLEeHKY



(YHKUMOHANbHOW opraHu3auuy NpPOM3BOACTBEHHOr0 MNPOLECCa; WCMoMb30BaTh  3HAHWS
6a30BbIX OCHOB METO/]0B, NMPMEMOB, TEXHONOIUI AN MCCNEA0BAHMS U COBEPLUEHCTBOBAHMS
3KCMEPTHbIX NpoLesyp OLEHKM OfeXAbl M ero npov3BoACTBa; NPOBOAMTb MCCNEA0BaHUS MO
COBEPLUEHCTBOBAHUIO KaYeCTBEHHbIX MOKa3aTeneil 0fex bl U ero Npou3BOACTBa;

- BNafeTb COOTBETCTBYIOWMX anropuTMOB ¥ MporpaMM pacyeToB MNapaMeTpoB
TEXHOMOMMYECKOro MpoLecca U NPOEKTUPOBaHUS TEXHONMOFMYECKUX NPOLECCOB MPOU3BOACTB
“3aenuii Nerkoil NPOMbILWAEHHOCTM C YYeTOM aHanu3a, OLEHKMW, MnaHWpoBaHMs 3aTpaT W
3h(heKTUBHOTO MCMNO/Mb30BAHMS OCHOBHbIX, BCMOMOTaTE/lbHbIX MaTepuanoB U 060pyAoBaHMS;
HaBblKamMil COBEPLUEHCTBOBAHUS 3KCMEPTHBIX MPOLEAYP OLEHKM OAeXAbl U ero Npou3BOACTBA;
ONbITOM MPOBEAEHWUS U NPAKTUYECKOro MPUMEHEHUs pPe3ynbTaToB  MCCNeAoBaHWn Mo
COBEPLLUEHCTBOBAHMIO KauyeCTBEHHbIX MOKasaTeneli 0f4eX /bl U ero NpoM3BOACTBA.

4. O6beM AUCUUNAUHBI M BUAbl y4yebHOW paboTbl. O6uwas TPYAOEMKOCTb
ANCUMNINHBI

4.1. O6bEM ANCUUNNHBI U BUAbI y4ebHOM paboTbl N0 O4YHON hopme 00yUeHUS.
Ob6uLas TPYA0EMKOCTb AUCLUUMANHBI COCTaBASAET 7 3a4eTHbIX eAnHUL, (252 ).

o Bcero CemecTpbl
Bug yyebHon paboThl 4acoB 4 5
KoHTakKTHble Yachbl (BCero) 13635/3,8 85/2,4 51,35/1,4
B TOM yucne:
Nekunn (JT) 51/1,4 34/0,9 17/0,5
Mpaktnyeckune 3aHatus (M3)
CemuHapbl (C)
NabopatopHble paboThl (J1IP) 51/1,4 34/0,9
KoHTakTHas paboTa B nepuog atrectauum (KPAT) 0,7/0,02 0,35/0,01  0,35/0,01
CamocTosTenibHas pabota nog PYKOBO/ACTBOM
npenogasarens (CPIT)
CamocTtoaTenbHasa pabota (CP) (Bceto) 53/1,44 23/0,64 30/0,8
B TOM yucne:
KypcoBoii npoekT (paboTa)
PacueTHO-rpauyeckme paboTbl
Petepar
Opyrve  Bugbl  CP  (ecnv  npegycmaTpuBaloTCH,
npuBoanTCS nepeveHb Buaos CP)
1 N3y4eHne HOBOro y4ebHOro maTepuana 53/1,44 23/0,64 30/0,8
KoHTponb (Bcero) 63/1,75 36/1 27/0,75
®opma NPOMEXYTOUHOI aTTecTauum:
JK3aMeH, 3K3ameH 63/1,75 36/1 27/0,75
O6was TpyLoeMKOCTb 25217 144/4 108/3

4.2. O6beM AUCUMNANHBI U BUAbI y4ebHOM paboTbl N0 3a04HON opme 00yUeHUS.
Obuiast TPYA0EMKOCTb AUCUUMANHBI COCTaBISAET 7 3a4eTHbIX eAunHNL, (252 ).

N Bcero CemecTpsbl
Bug yuebHoli paboTsl 4aCOB/3.6. 4 5
KoHTaKTHble Yachkl (BCero) 60,75/1,7 32,35/0,9 28,4/0,8
B Tom uucne:
Nekunn (1) 26/0,7 14/0,4 12/0,3

MpakTunyeckune saHaTna (M3)
CemuHapsl (C)
Nab6opaTtopHble paboTbl (J1IP) 34/0,9 18/0,5 16/0,4



KoHTakTHas paboTa B nepuop atrectaumm (KPAT)
CamocTosTeNbHas paboTa nog PYKOBOACTBOM
npenopgasatens (CPIM)

CamocTosTenbHasa pabota (CP), (Bcero)

B ToM uucne:

KypcoBoii npoekT (paboTa)
PacueTHO-rpaduyeckme paboTbl
Pedhepat

Opyrve  Bugbl  CP  (ecim
npuBoAMTCA nepeyeHb Bngos CP)

npefycMaTpuBalTCs,

KoHTposnb (Bcero)

dopma NPOMEXYTOUHOW aTTecTaluuu:
JK3aMeH, 3K3aMeH

O6uLas TpYA0EMKOCTb

5. CTpyKTypa U cofiepXXaHne aANCLMnanHbI

0,7/0,02

174/4,8

174/4,8
17,35/0,4

17,35/0,4
252/7

5.1. CTpPYyKTypa ANCUMNINHbI 4719 O4HOWN (hOPMbl 06yUYeHMs

Bunabl yuebHO paboThl, BKKOYas

0,35/0,01 0,35/0,01
103/2,8 71/2
103/2,8 71/2

8,65/0,2 8,7/0,2
8,65/0,2 8,7/0,2
144/4 108/3

®opMbl TEKYLLETO

Ne
n/n

Pasgen gMcumninHbl

CaMOCTOSTENbHYIO PaboTy 1
TPYLA0EMKOCTb
(B vacax)

KOHTPONS
yCreBaemocTu
(no Hegenam
cemecTpa)

KPAT

r @

Hegena cemectpa

4 cemecTp
2 3

=
N

1 TekcTunbHbIE MaTepuasbl.
Knaccugpukauma BONOKOH,
COCTaB BOJIOKOH.
MonuMepHbIe BeLlecTBa
obpa3syloume TEKCTU/bHbIE
BOJIOKHa.

2 HatypanbHble BOJIOKHA
pacTUTeNIbHOrO.

3 Hartypa/bHble XMBOTHOIO
NMPOUCXOXAEHNS.

4 XMMUYECKUNE BONOKHA.
HeopraHunyeckue BOJIOKHA.

5 Bufbl TEKCTUNbHbBIX HUTEA.
OCHOBHble CBOWCTBa
TEKCTU/IbHbIX HUTEN.

6 TexHonornyeckme cBOCTBa
mMaTepuasos.

7  OCHOBHbIe XapaKTepUCTUKM
CTPYKTYpbl MaTepnasos.
Mpnbopbl 1 MeToAbl UX
onpegeneHus.

8 [eomMeTpuyecKune CBOICTBA,
MOBEPXHOCTHAaA MIOTHOCTb

7-8 4 6

9-10 4 6

11-12 4 6

13-14 4 6

15-16 4 6

CPM

KoHTposnb

dopma
NPOMEXYTOYHON
aTTecTauuu

(no cemecTpam)

=P

3 Jlekuyus
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TKaHeMn.

OCHOBHble CBOICTBA
TEKCTU/bHbIX HUTEN U
npsxu. edekTbl Npsxu v
HUTENA.

MpomexyToyHas
aTrecrtaymsa

MNToro 3a 4 cemecTp

O6LLKMe cBefeHNS O TKaHU U
TKayecTBe. OThenka
TEKCTU/IbHbIX MaTepuasnos.
JTan KpalwleHus, neyaTaHms
N 3aKN0YNTENBHON OTAENKN
TEKCTU/IbHbIX MaTepuanos.
Cocrtas, cBOICTBA U
CTPOEHWE TKaHeN.
Knaccugpmkayms Tkaukmx
nepenneTeHni.
BONOKHUCTLIN cocTaB
TKaHel.

CsoiicTBa TEKCTU/IbHbIX
maTepuanos.
3HOCOCTOMKOCTb
TEKCTU/bHbIX MaTepuanos.
MexaHuyeckune CBOWCTBA
TEKCTU/bHbIX MaTepuanos.
TaHreHymnanbHoe
COMpOTMBNEHNE
TEKCTU/IbHbIX MaTepranos.
FMrneHnyeckune cBolicTea
TEKCTU/bHbIX MaTepuaios.
Copb6LMOHHbIe CBOICTBA 1
NPOHMLLAEMOCTb MaTepranos.
CMrueHmyeckmne cBoicTea
TEKCTU/IbHbIX MaTepuaos.
MornoweHwe.

OnTnyeckune CBONCTBA
TEKCTU/bHbIX MaTepuasnos.
Vi3meHeHWe TMHeRHbIX
pasMepoB TEKCTU/bHbIX
martepuanos.
MpomexkyTouHas
atTectayumsa

MToro 3a 5 cemecTp:

NToro

17

1-2

3-4

7-8

10

11-
12

13-
14

15-
16
17

4 6
34/1 51/1,4 0,35/
0,01
5 cemecTp
2 2
2 8
2 2
2 60,8
2 4
2 4
2 4
2 2
1 2
17/ 34/1 0,35/
0,5 0,01
51/1,4 85/2,4 0,7/
0,02

2
36/
1
36/ 23/
1 0,64
4
6
2
4
2
4
4
2
2
27/
0,75
30/
0,8
63/ 53/1,4

1,75

JK3aMeH B
YCTHOW (hopme

OK3ameH B
YCTHOW hopme



n/n

5.2. CTPYKTypa ANCUUNANHBI ANt 3a04HON (hOPMbl 06yYeHMUs

5.2. CTpYKTypa ANCLUMNNHBI A5 3304HOI POPMbI 06yUeHMSs

Pasgen gucumnniamHebl

TeKCTUNbHbIE MaTepuansbl.
Knaccngukauma BOMOKOH,

COCTaB BOJIOKOH. NonnmepHble

BelllecTBa obpasyroLyme
TEKCTUJIbHbIE BOMOKHA.
HaTypanbHble BOJIOKHA

PaCTUTENIBHOTO NMPONCXOXXAEHNA.

HatypanbHble BO/IOKHA
YXMBOTHOTO NPOUCXOXAEHNS.
XUMUYecKne BOMTOKHA.
HeopraHnyeckne BOJIOKHa.
Buabl TEKCTUNbHBIX HUTEIA.
OCHOBHble CBOICTBA
TEKCTU/IbHbIX HUTEN.
TexHOoNornyeckne cBOMCTBa
mMaTepuasnos.

OCHOBHbIe XapaKTepucTuku
CTPYKTYpbl MaTepunasios.
Mpnbopbl 1 MeTOAbI UX
onpegeneHns.
FeomeTpuyecKme CBOICTBA,
NMOBEPXHOCTHAA MJOTHOCTb
TKaHei.

OCHOBHbIe CBOIiCTBaA

TEKCTU/bHbIX HUTEN © NPSXN.

LetheKTbl NPSHXKN N HUTEN.

MpomexyToyHasa aTTecTaunsab
9K3aMeH B YCTHOW thopme

NT1oro

O6Lue cBeileHNs 0 TKaHU U
Tkayectse. OTaenka
TEKCTU/IbHbIX MaTepuanos.

JTan KpalleHus, neyataHmsa u

3aKNHUNTENbHO OTAENTKN
TEKCTUNMbHbLIX MaTepuanos.

CocTaB, CBOICTBA U CTPOEHME

TKaHelA.

Bunabl yue6HOR paboThbl, BKNKOUAs CAMOCTOATENIbHYIO
paboTy 1 TPYA0EMKOCTb

(B yacax)
[
o < L
> O
4 cemecTp
2 2
2 4
2 4
2 4
2 4
2 2
2 2

14/0,4  18/05 0,35/
0,01

5 cemecTp

2

KoHTponb
=@

12

16

16

16

15

14

14

8,65/0,2 103/2,8

8,65/0,2 103/2,8



Knaccugpmkaumns TkaukKnx

nepenneTeHnii. BONOKHUCTBIA

COCTaB TKaHeil.

CaoiicTBa TEKCTUNbHbIX 2 8
maTepuanos.

I3HOCOCTOMKOCTb TEKCTUSTbHBIX

maTepuanos.

MexaHu4yecKune cBOCTBa 2 6 8
TEKCTU/bHbIX MaTepunanos.

TaHreHumnanbHoe ConpoTUBIIEHNE 2 2 8
TEKCTU/IbHbIX MaTepuaos.

MMrneHnyeckune cBoiicTea 2 6 8
TEKCTU/IbHbIX MaTepuanos.

Copb6LMOHHbIe CBONCTBA U

NPOHMLAEMOCTb MaTepuanos.

MrueHnyeckre cBOWCTBa 2 8
TEKCTUNbHbIX MaTepPuaoB.

MornoweHwne.

OnTunyeckne CBONCTBA 0
TEKCTU/IbHbIX MaTepuanos.

VI3MeHeHMe NMHeRHbIX pasMepoB 2
TEKCTU/IbHbIX MaTepuanos.

MNMpomexxyTouHasa aTtTecTauus: 8,7/0,2 71/2

3K3aMeH B YCTHOI hopme
WToro 3a 5 cemecTp 12/0,3 16/0,4 0,35/ 8,7/0,2 71/2

0,01



5.3. CofiepxaHue pasfenos AUCUUNINHLI «MaTepranoBeaeHne B NPOM3BOACTBE U3AENNIA NErkoii NPOMbILLINEHHOCTV», 06pa30BaTe/lbHble TEXHONOTNK
JIeKUMOHHBIN Kypc

Nen/ HaumeHoBaHve TEMbI TpyAoemkocTb ®opmmpyems! Pe3ynbTaTbl 0CBOEHNA Obpasosarert
0 AMCUMMAMHbI (vacol / 3au. en.) CogepxxaHue e (3HaTh, YMETb, BNAAETh) Hble
olofe) 390 KOMMeTeHL MM ’ ’ TeXHonoruu
1 2 3 4 5 6 7 8
1 TekcTuNbHble MaTepuanbl.  2/0,055 2/0.055 O6wme cBefeHUs o MNKYB-3 3HaTb: NpeanocbIIKK Nekuns
Knaccuukaums BONOKOH, ANCUMNNNHE, ee Luenu, NMKYB-9 nosiBfeHNa, POPMUPOBAHMA U
COCTaB BOJIOKOH. 3afgaun. Knaccugumkauus MKYB-10 pa3BMTUe COBPEMEHHOW NErKoii
MonvmepHbIe BellecTsa TEKCTUNbHBIX MaTepunanos NPOMbILLUIEHHOCTMU.
o6pasytoLine TeKCTU/bHbIE Mo HasHayeHwuto, YMeTb: O0praH13oBaTb CBOHO
BOJIOKHA. BOJIOKHMCTOMY COCTaBY. CamoCTOATeNIbHYIO paboTy Mo
CoBpeMeHHble N3YYEHNO OCHOBHOM K
Hanpas/ieHNA B pa3BUTUN AOMNONHUTENbHOM NUTepaTypbl.
Haykun «MaTepuanosefeHue Bnagetb: HaBblkamu cbopa un
LLIBEAHOr0 NPOM3BOACTBa» aHanusa nHdgopmauuu
onpeaenaTb Lenb n Bblonpatb
nyTu ee SOCTUXEHUSA
2 HaTypanbHble BO/IOKHA 4/0,11 2/0.055 XnonkoBoe U NbHSAHOE MKYB-3 3HaTb: CTPOEHME U COCTaB Nekuns
pacTUTeNbHOro BOJIOKHA: CTPOEHME, MKYB-9 OCHOBHbIX BM0B BO/IOKOH.
NPOUCXOXAEHUS. XUMUYECKUNIA COCTaB, MKYB-10 ¥MeTb: opraHn3oBarth CBOHO
cBoicTa. O6LMe cBeAEHUS CaMOCTOATENbHYIO paboTy no
0 cnoco6e nonyyeHuns, N3yYeHWo OCHOBHOM 1
06nacTb NMPUMEHEHNS [ONOSTHUTENIbHOW NUTepaTypbl.
Bnagetb: HaBblkamu cbopa u
aHanu3a Hgopmaymm
o HaTypanbHble BOIOKHA 4/0.11 2/0.055 LlepcTAHOE U LWENKOBOE MNKYB-3 3HaTb: CTPOEHME 1 COCTaB Nekuwns
YXUBOTHOTO MPOUCXOXKAEHUS. BOJIOKHA: CTPOEHMeE, NMKYB-9 OCHOBHbIX B10B BO/IOKOH.
XUMUYECKUIA COCTaB, MKYB-10 ¥YMeTb: OpraHusoBaTthb CBOKO

cBolictBa. Obuine ceeaeHus
0 crnocobe nonyyeHus,
06nacTb NPUMEHEHNS

CaMOCTOATEe/IbHYO paboTy Mo
M3YUYeHNI0 OCHOBHOWA 1
AOMONHNTENLHON NUTepaTypbl.
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XUMUYecKne BOMOKHa. 4/0.11 2/0.055
HeopraHnyeckune BONOKHa.
Buabl TEKCTUNBHBIX HUTEA.  4/0,11  2/0.055
OCHOBHbIe cBOlicTBa
TEKCTUNbHBLIX HUTEIA.
TexHonornyeckue ceovictea 4/0.11  2/0,055

MaTepuanos.

Knaccumkayms NMKYB-3
XUMWNYECKMX BOJIOKOH. NMKYB-9
O6uyme ceefeHUs o MKYB-10
cnocobe nNony4veHus,

061acTb NPUMEHEHUS

[MoHATME O NpsXKe U NMKYB-3
npageHnn. OCHOBHbIe NMKYB-9
onepauun npotecca NMKYB-10
npsageHuns. Cnocobbl

npsgeHns, cMcTembl

NPALEHNS XI0MKa, /IbHa,

LLIEPCTU, HATYpPa/IbHOrO

LUesIKa, NCKYCCTBEHHbIX

BO/IOKOH. Mpouecc

06pa3oBaHus TKaHN Ha

TKaLKOM CTaHKe

TexHoNnornyeckme cBOMCTBa MKYB-3
TKaHei. Pa3aBnraemocTb U MKYB-9
0CbINaemMoCTb HUTEN B NMKyB-10

TKaHAX W WBaxX U3LENNIA.
CnocobHOCTb TEKCTUMbHBIX
maTepumanos K
hopM0O06pa30BaHMIO.
ConpoTuB/EHME pPe3aHuio,
npopy6aemocTb.

Bnagetb: HaBblkamy cbopa u
aHanun3a nHpopmaunu

3HaTb: CTPOeHue 1 cocTas
OCHOBHbIX BU/0B BOJIOKOH.
YMeTb: opraHn3oBaTb CBOI
CaMoCTOATENbHYI0 paboTy no
M3YYEHUIO OCHOBHOM U
[OMONHUTENBHON NNTEpaTypbl.
Bnagetb: HaBblkamu c6opa un
aHanu3sa nHgpopmauuu

3HaTb: OCHOBHbIE BUAbI
TEKCTU/IbHbIX HUTEW.

YMeTb: onpeaenstb OCHOBHbIe
napameTpbl TEKCTU/IbHbIX
HUTEN.

Bnagetb: HaBbikamMy cbopa u
aHanmsa nHdgopmavuu
onpeaenstb Lenb U BbI6NpaTb
nyTn ee LOCTUXEHUSA

Nekuusa

Nekuusa

3HaTb: OCHOBHbIe BUbI
TEXHOOMMYECKNX CBOWCTB
TEKCTWU/IbHbIX MaTepunanos.
YMeTb: NPakTUYecKu
onpefensaTb TEXHOMOrNYecKune
CBOMCTBA TEKCTUNbHbIX
maTepuanos.

BnageTb: HaBblkamun cbopa u
aHanun3sa nHgpopmauunu
onpeaensaTb LUenb U BblGupatb
nyTu ee LOCTUXKEeHUA

Nekyuna



7  OCHOBHble XapaKTepucTmkn 4/0,11
CTPYKTYpbl MaTepuanos.
Mpun6opbl N METOAbI NX

onpegeneHus.

8 FeomeTpuyeckue cBoicTea, 4/0.11
MOBEPXHOCTHas MNOTHOCTb
TKaHer.
9 OCHOBHble CBOIiCTBaA 4/0.11

TEKCTUNbHBLIX HUTE U
npsku. JedeKTbl NPSXN 1
HUTEN.

2/0.055

2/0,055

2/0.055

10 OO6wwe cBefeHns o TkaHm 1 2/0,055 2/0.055

TKkavectBe. OTAenka
TEKCTU/IbHbIX MaTepunasos.
3Tan KpawleHuns, nevyaraHus
1 3aKNOUYNTENbHOW OTAENKN
TEKCTUNbHbIX MaTepuasnos.

OCHOBHbIe XapaKTepucTukn NMKYB-3
CTPYKTYpbl MaTepnasnos. MKYB-9
Mpn6opbl 1 METOAbI NX NMKYB-10
onpegeneHuns.

XapakTepuCTUKK CTPOEHNSA NMKYB-3
TKaHeil. CTpyKTypa MKYB-9
NNUEBOM U N3HAHOYHON MKYB-10
CTOPOH TKaHe.

Burabl TEKCTUNbHbLIX HUTENA. NMKYB-3
CTpyKTypa v cBolicTBa NMKYB-9
HUTel. Mopoku NKyB-10
TEKCTUNIbHbIX HUTENA.

YCTPOWCTBO 1 paboTa MKYB-3
TKaLKoro ctaHka. lMopoku MKYB-9
TKaLKoro npon3soACTBa. NMKYB-10

Mpouecchbl OTAENKN TKaHEN.
MogrotoBka MaTepuanos K
KpaLleHWUIO 1 neyvaTaHuto.
KpalueHue n neyaraHue.
3aknouuTenbHaa oTaenka.
CneunanbHble BUAbI

3HaTb: OCHOBHblE
XapaKTepUCTUKN TEKCTUMbHbIX
marepunasnos.

YMeTb: onpefendtb OCHOBHbIE
napameTpbl TEKCTUMBbHbIX
marepunasnos.

Bnagetb: HaBblkamu cbopa u
aHanusa uHgopmaluu
onpefensTb Lenb 1 BbIGUpaTh
nyTn ee AOCTUXKEeHUSA

3HaTb: OCHOBHbIE CBOWCTBA
TEKCTUNbHbIX HATEW U MPSXN.
YMeTb: onpeaensTs OCHOBHbIE
fedeKTbl TEKCTU/bHbIX
maTepuasnos.

BnageTb: HaBbikamu cbopa u
aHasv3a nHgopmaymm
onpefensTb Lefb 1 BblOMpaTh
nyTn ee JOCTUXEHUA

3HaTb: YCTpPOMCTBO W paboTy
MPOCTOro  TKaUKOro  CTaHKa,
OCHOBHble MpoLeccbl OTAeNKH,
KpaLleHuns n neyaraHms
TEKCTU/IbHbIX MaTepuanos.
YMeTb: pacno3HaBaTb  BUAbl
TEKCTU/bHbIX NepensieTeHni.
BnapeTb: HaBblkaMu cb6opa v
aHanusa nHgopmaymm

Nekunsa

Nekyus

Nekuyma

Nekuyma



1 CocTaB, CBOICTBA U
CTPOeHME TKaHeMN.
Knaccuukaumsa Tkaukmx
nepensieTeHN.
BOnoOKHUCTbLIN cocTaB
TKaHeMm.

12 CBolicTBa TEKCTUJIbHBIX
maTepuanos.
M3HOCOCTOMKOCTb

TEKCTUNbHbIX MaTePMNanos.

13 MexaHnyeckne CBOMCTBA

TEKCTUNIbHbIX MaTeEpPKNasioB.

2/0.055 2/0.055

2/0.055 2/0.055

2/0,055 2/0,055

OTAENOK U UX BAWSHME Ha
CBOWCTBA TKaHeMw.

Tkaukue nepenneTeHuns.
Knaccugukaums Tkaukux
nepenneTeHunin. MnaBHble,
MeJfIKoy30pyaTble, CIOXHbIe
W KpynHoy3opyaTble
nepenfieTeHNs TKaHeN.

eomeTpmyecKkme CBOMCTBA:
ANWHA, WMPUHA, TONLWMHA.
NnHeinHas n
MOBEPXHOCTHAsA MIOTHOCTH
mMaTepunanos.
MexaHun4yeckune cBoiicTBa
TEKCTU/IbHbIX MaTepunasnos.
IMpoyHOCTb, YANNMHEHNE,
N3HOCOCTOMKOCTb,
NUANHIYEMOCTb.

OCHOBHbIMW BUAAMMN
JeopmMaunm, KoTopbim
nojsepratTcs
TEKCTUNbHblE MaTepuassl
3TO pa3Hoo6pasHble BUAbI
MEeXaHNYeCcKoro
BO3/eliCTBUSA -

NMKYB-3
NMKYB-9
NMKYB-10

MKYB-3
MKYB-9
NMKYB-10

NMKYB-3
MKYB-9
NKYB-10

onpefensaTb Lesb 1 BbIOUpaTh
nyTN ee LOCTVKEHWS.

3HaTb: OCHOBHbIE BUfbI
TKaLKUX nepenneTeHuni
TEKCTUMbHbIX MaTepnanos.
YMeTb: OpraHosienTUYecku
onpeaenaTb BOJIOKHUCTbIN
COCTaB TEKCTUMbHbIX
maTepuasos.

Bnagetb: HaBbikamy cbopa u
aHanmnsa uHgpopmawun
onpepensTs Lenb 1 BblbUpaTthb
nyTn ee LOCTUXEHUS.

3HaTb: cnocobbl onpejeneHns
NNHENHOW N NOBEPXHOCTHO
NMIOTHOCTU TEKCTUMbHbIX
mMaTepmanos.

YMeTb: 3MNUPUYECKUMU
MeTofaMun onpeLensiTb
OCHOBHbIe CBOWCTBa
TEKCTU/IbHbIX MaTepnasnos.
BnageTtb: HaBbikaMu cbopa u
aHanusa nHgopmaunu
onpefensaTb Uesb 1 BbIbupathb
nyTn ee LOCTUXEHUS.

3HaTb: OCHOBHble BUAbI
MeXaHWYeCKNX paspbiBHbIX
XapaKTepucTUK TEKCTUNbHbIX
maTepuasnos.

YMeTb: 3MNUPUYECKUMU
MeToZaMun onpeaenstb
OCHOBHble MeXaHN4eckKune

Nekuyma

Nekuyns

Nekuusa



14 TaHreHymanbHoe 2/0,055
COMpPOTMBNEHNE

TEKCTU/IbHbIX MaTepnasioB.

15 MrmneHnyeckme ceolictea  2/0,055
TEKCTW/IbHbIX MaTepuasos.
Copb6UuUMOHHbIE CBOICTBA M

NPOHNLAeMOCTb MaTepuasos.

aehopMaunn pacTsdxKeHus,
n3rnba, cxaTns, KpyyeHus,
a TaK XXe TPeHUA B C/yyae
COMPUKOCHOBEHNSA C
APYTUMW MOBEPXHOCTAMM.
Twunbl U Knacchbl
MeXaHN4ecKoro
BO3A4ENCTBYA.

Cwunbl TaHreHYUMansHoro
COMpPOTMB/IEHNS,
BO3HMKalOLLME MpK
aKcnayaTaummn ofexasl,
COMPUKOCHOBEHUW M3aenns
C Apyrumun matepuanamu,
CKNagblBatOTCA M3 CUN
TPEHUA 1 LENKOCTH.

[TMrpOCKOMUYHOCTb,
BOA0YMOPHOCTb,
BO34YyXOMNPOHMNLaeMOCTb,
naponpoHNL,aemMoCTb,
HaMOKaeMoCTb,
Nbl1IeEMKOCTb,
Tenno3awmTHOCTb,
3NEeKTPU3yeMOCTb.

MKYB-3
MKYB-9
MKYB-10

NMKYB-3
MKYB-9
MKYB-10

XapaKTePUCTUKN TEKCTUNbHbIX
martepuanos.

Bnapgetb: HaBbikamy cbopa u
aHanusa nHpopmalmm
onpegenaTb Lenb 1 BbiGupatb
nyTn ee AOCTUXKEHNUS.

3HaTb: OCHOBHbIe
XapaKTepuCTUKK cun
TaHreHLUManbLHOro
CONPOTUBIEHUSA.

YMeTb: onpegenstb

KO3 MLMEHT TaHTeHLNabHOI0
COMPOTMBNEHNA TEKCTUNbHbIX
maTepuanos.

BnageTb: HaBbikamu c6opa 1
aHasim3a nHpopmMavmm
onpeaensatb Lenb U BblbMpaTb
MnyTu ee LOCTUXKEHWS.

3HaTb: OCHOBHble (h13nyecKune
CBOMCTBA TEKCTU/bHbIX
maTepuanoB: CNOCOOHOCTb K
MPOHUL,AEMOCTH,
TennoMuU3nYeckne n ap.
CBOMWCTBA.

YMeTb: onpegenstb
rMrueHnyeckKune cBolcTea
TEKCTU/IbHbIX MaTepnasnos.
Bnagetb: HaBblkamy cbopa u
aHanunsa nHpopmauuu
onpeaensTb Lefb U BblGUpaTthb

Nekuusa

Nekuyusa



16 MrneHnyeckue cBONCTBA 2/0.055
TEKCTU/bHbIX MaTepnanos.

lMornoiieHue.

17 OnTuyeckue cBOWCTBa 2/0.055

TEKCTU/IbHbIX MaTeEPUanoB.

18 W3MeHeHWe NnHenHbIX 1/0.3
pasMepoB TEKCTUNbHbIX
mMaTepuanos.

OCHOBHbIMU NMOKa3aTeNsiMu NKYB-3
TMrMeHNYECKNX CBOMNCTB NKYB-9
TKaHel aBnatoTCS: NMKYB-10
OTCYTCTBUE B TKaHAX

BpeaHbIX Ans

Ye/I0BEYECKOro opraHusmMa

BELLeCTB, COPOUMOHHbIE

CBOWCTBA TKaHeM,

MPOHMLIaeMOCTb,

Tenno3alWmnTHbIe CBOICTBA,

Mbl/IEEMKOCTb.

OnTuyeckKne CBONCTBA NKYB-3
TEKCTU/IbHbLIX MaTepuanos NMKYB-9
(uBeT, 6neck, NKYB-10
Nnpo3pavyHoCTb, 6eNn3Ha,

KONopUT).

3MeHeHne NnuHeHbIX NKYB-3
pa3mMepoB TEKCTUNbHbIX NMKYB-9
martepuanos (ycagka). MKYB-10

®dakTopsbl, BANAOLWME Ha
yCaaKy TEKCTUJIbHbIX
maTepuanoB. MeTofbl

nyTW ee 4OCTMXKEHMS.
3HaTb: OCHOBHblE (h13nYecKue
CBOMCTBA TEKCTU/bHbIX
mMaTepuasioB: CnocobHOCTb K
NOrnoLWEeHNIO.

YMeTb: onpefenstb
rMrmeHNYecKne CBOMCTBA
TEKCTU/IbHbIX MaTepunanos.
Bnagetb: HaBblkaMu cbopa u
aHanunsa nHpopmauunu
onpefensTb Lenb U BblbupaTb
nyTW ee JOCTMXKEHMS.

3HaTb: OCHOBHblE (U3nyeckme
CBOINCTBA TEKCTUMbHbIX
maTepuasnoB: CnoCOBHOCTb K
MOrNOLEeHUIo K
NPOHMLLaeMOCTH,
TennoMuU3nYeckne n ap.
CBOWCTBa.

YMeTb: onpefensitb
rMrMeHnYecKme CBOICTBa
TEKCTWU/IbHbIX MaTepunasnos.
BnageTb: HaBblKaMu cbopa un
aHanunsa nHpopmauunu
onpeaensaTb LUenb 1 BbIOMpaTh
nyTW ee LOCTUXEHUS.

3HaTb: OCHOBHbIE (PaKTOpBI,
BANAIOLLME HA yCaaKy
TEKCTU/IbHbIX MaTepunanos.
YMeTb: onpefensiTb U3IMEHEHNe
NNHENHbIX pasMepoB
TEKCTU/IbHbIX MaTepnanos

Nekuusa

Nekuusa

Nekuus



Toro

51/1,4

34/0,9

onpegeneHns N3MeHeHune
NNHENHbIX pa3mepoB
Pa3NNYHbIX TEKCTUbHbIX
mMarepmasnos.

BnageTb: HaBbikaMu cbopa un
aHanusa nHgopmaymm
onpegenaTb Uenb U BbIGUpaThb
MyTW ee LOCTUXEHUA.



n/n

Ne
n/

5.4. lpaKTUYeCKNe 3aHATUA, UX HAMMEHOBaHWe, coaepXKaHue u 06beEM B yacax

MpaKTnyecKne 3aHATUS YHEOHbIM M1aHOM He NPeLyCMOTPEHbI.

Ne pasgena
AVNCUMNNHDI

5.5. JTabopaTOpHbIe 3aHATUSA, X HaUMeHOBaHMe 1 06bEM B Yacax

Ne pasgena
ANCLMNINHBI

TeKCcTUNbHbIE MaTepuansbl.

MonuMepHbIe BelllecTsa,
06pa3sytoLlne TEKCTUbHbIE
BOJIOKHA, MJIEHKU, KOXK, NX
CTPOEHMe N CBOWNCTBA.
HaTypanbHble BONIOKHA
pacTUTENLHOMO NPOUCXOXAEHNS.
HaTypasibHble BO/IOKHA XXMBOTHOIO
NPOUCXOXAEHNS.

XNUMUYECKNe BOJIOKHaA.
HeopraHunyeckue BOJIOKHA.

Buabl TEKCTUNbHBIX HUTENA.
OCHOBHblEe CBOMCTBA TEKCTU/IbHbIX
HUTEN.

OCHOBHble XapaKTePUCTUKN
CTPYKTYpPbl MaTepunasos.
Mpn6opbl 1 MeToabl NX
onpejeneHns.

CeoMeTpuyecKme CBOWCTBA,

MOBEPXHOCTHaA MJIOTHOCTb TKaHe.

WToro 3a 4 cemecTp

OCHOBHbIE XapaKTepuCTUKN
CTPYKTYPbl MaTepunanos.
Mpn6opbl 1 METOABI KX
onpejeneHuns.

MonyunKnoBble Hepa3pbiBHbIE
XapaKTepUCTUKN MeXaHUYecKnx
CBOWCTB Npu n3rnée
TaHreHumanbHOe CONPOTUB/IEHNE
TEKCTU/IbHbIX MaTepunanos.

Cop6LMOHHbIE CBOICTBA M

HanmeHoBaHue CEMUHAPCKNX 3aHATNIA

HanmeHoBaHue
nabopaTopHbIX pa6oT

4 cemecTp

O6wme npasuia npoeeseHUs
nabopatopHbIX paboT
Pacno3HaBaHWe TEKCTUbHbIX
BOJIOKOH.

Buabl TEKCTUNBHBIX HUTEN W
0COBGEHHOCTb UX CTPOEHUS

KauecTtBeHHOE 1
KO/IMYECTBEHHOE OmMpefeneHne
BO/IOKHMCTOrO cocTaBa
TEKCTWU/IbHbIX MaTepunasios
OnpepgenexHne NNHERHbIX
pasMepoB, CTPYKTYPHbIX
XapaKTepuCcTUK n
MOBEPXHOCTHOW NAOTHOCTK
TKaHu

5 cemecTp
OnpepeneHne OLHOLMKIIOBbIX
XapaKTepucTuK pacTadKeHUs
maTepuana

OnpepeneHne XecTKoCTH npu
n3rnbe N apanmpyemocTm
maTepuanos

OnpegeneHune TaHreHUnanbHoro
COMPOTWMBNEHWA MATEPMaIOB

OnpepenexHune

O6beMm B yacax /

TPYA0EMKOCTb B 3.€.

6]0]0) 390

O6beMm B Yyacax /
TPYAOEMKOCTb B

3.e.

O®O 390
2/0,055  2/0,055
2/0,055  4/0,11
10/0,28  4/0,11
10/0,28  4/0,11
10/0,28  4/0,11
6/0,17
6/0,17

5/1,4

51/1,4 18/0,5
4/0,11 4/0,11
4/0,11 4/0,11

3/0,08 4/0,11

3/0,08 4/0,11



MPOHNLaEMOCTb MaTepnanos.

BO34YXOMPOHMLLAeMOCTH
mMaTepuanioB n n3gennii

10. Cop6UuUMOHHbIE CBOICTBA U OnpegeneHune ycaaku 4/0,11
NMPOHMLAEMOCTb MaTepuasnos. mMaTepuanos
MornoweHwne.
11. OnTunyeckune cBoiicTBa OnpegeneHune nokasatenei 4/0,11
TEKCTU/IbHbIX MaTepranos. OMTUYECKMX CBOWCTB
maTepranos
12. I3HOC 1 M3HOCOCTOMKOCTb OnpepgeneHmne ycToN4YMBOCTM 4/0,11
MaTepuanos. OKPAaCKWN TEKCTU/bHbIX
maTepuanos K (OU3NKO-
XUMUYECKUM BO3JEeACTBUAM
13. 3HOC M M3HOCOCTOMKOCTb OnpepaeneHune CTOMNKOCTK 4/0,11
mMaTepmanos. mMaTepuasioB K AeicTBuio
CBETOMNOrofAsbl
14. Pa3fnyHble BUAbI TPEHWUS, OnpegeneHune CTOMKOCTH 4/0,11
YCKOPAIOLLME U3HOC TEKCTU/IbHBIX  MaTepunasioB K CTUPKE U
mMaTepmanos. XUMUYECKOWN YNCTKE
MToro 3a 5 cemecTp 34/1 16/0,44
NToro 51/1,4 34/1

5.6. MpumepHasa TemaTUKa KypcoBbIX MPOeKToB (paboT)
KypcoBoii npoekT (paboTa) y4e6HbIM M1aHOM He NPeayCMOTPEH.

5.7. CamocTosATeNbHasA paboTa CTyAeHTOB

CofiepXKaHue 1 06beM CaMOCTOSTENbHO pPaboThbl CTYAEHTOB

Ne Pasgens! 1 TeMbl MepeyeHb AoMaLLIHNX Cpokn O6bem B yacax /
n/  pa6ouyel nporpaMmmbl 3afaHnin n 4pyrux BbIMO/IHEH TPYA0eMKOCTb B 3.e.
n CamMoCTOATE/IbHOI0 BOMPOCOB A/1A ns o®0 KloJe)
N3yyeHns CamMoCTOATENIbHOI0
N3yyeHuns
4 cemecTp
1 HeTekcTunbHbIE CocTaBuTb konnekumto 1-2 Hegenn  3/0,08 12/0,3
marepuasbl. TEKCTU/IbHbIX MaTepuanos ¢
HaTtypanbHblil MexX. y4yeToMm accopTUMeHTa
VCKyCCTBEHHBIN MeX. TKaHeli N0 HasHayeHWto W
BOJIOKHMCTOMY COCTaBY.
2. [y6nupoBaHHbIe CocTaBuTb Konnekuno 3-4 Hegenn  3/0,08 16/0,44
(KoMnieKcHbIe) TEKCTU/IbHLIX MaTepuanoB C
marepuasnbl. y4eToM accopTMMeHTa
TKaHen Mo HasHayeHuo u
BOJIOKHMCTOMY COCTaBY.
3. ACCOpPTUMEHT CocTtaBUTb Konnekuuo 5-6 Hegenn  3/0,08 16/0,44
XN0N4YaTobyMaXKHbIX U TeKCTWUbHbLIX MaTepuanoB C
NbHSAHbIX TKaHew. y4YeToMm accopTUMeHTa
TKaHeld N0 Ha3HAYeHUD W
BO/IOKHNCTOMY COCTaBY.
4. ACCOPTMMEHT LWenkosbix COCTaBUTH Konnekumo 7-9 Hegenn  3/0,08 16/0,44

TKaHe. TEKCTU/IbHBIX MaTepnanos C



10.

11.

12.

13.

14.

15.

16.

17.

AcCCOPTUMEHT
LUIEPCTAHbIX TKaHEN.

OcCHOBHbIe BUAbI

TPUKOTaXHbIX MONOTEH.

OcHoBHbIe BUAbI
HETKaHbIX MOJIOTEH.

[neHouYHbIe Matepuasnbl.

VICKyCCTBEHHas KOXa.

®ypHUTYpa. OTAEN0UHbIE

MaTtepuanbl.

MToro 3a 4 cemectp
MpoknagoyHble 1
noAKNag04Hble
maTtepuasbl.

Ckpennstouimne
maTepuabl.
TexHonorus

npon3soacTea TKaHel.

OCHoOBHbIe npouecchl
npsageHus.
CoBpeMeHHble

TEHEHLMN NPOVN3BOACTBA

TKaHer.
CucTembl NpsgeHuns.

CTaHAapTM3aLmMs TKaHei.

HT/[ TeKCTUNbHbIX
maTepunanos.
lMoHATKe copTa K
XapaKTepucTuKN,

yCTaHaBNMBawLL e CopT

y4yeTom accopTuMeHTa
TKaHe MO0 Ha3HAYeHUo wu
BO/IOKHUCTOMY COCTaBy.

CoCTaBUTh KONNEKLH0
TEKCTU/IbHbIX MaTepuasnoB ¢
y4eTom acCopTUMEHTa

TKaHeil MO Ha3HAYeHU W
BO/IOKHNCTOMY COCTaBYy.

CocTaButb KONNeKyuno
TEKCTU/BbHLIX MaTepunanos C
y4yeTom aCCoOPTUMEHTA

TKaHE N0 Ha3HAUYEHUD W
BO/IOKHNCTOMY COCTaBy.

CocTaBuTb KONNeKUnio
TEKCTWU/IbHbIX MaTepuanos C
y4yeTom accopTMMeHTa

TKaHeil M0 Ha3Ha4YeHU U
BOJIOKHMUCTOMY COCTaBy.

CocTtaButh KO/I/IEKUUIO
TEKCTU/IbHbIX MaTepuanosB ¢
yyeToMm accopTMMeHTa

TKaHell M0 HasHaAYeHUo W
BO/IOKHUCTOMY COCTaBy.

CocTaBuTb KONNeKuunto
TEKCTU/IbHbIX MaTepranios C
yyeTom accopTMMeHTa

TKaHEe MO HasHAYEeHU W
BO/TIOKHUCTOMY COCTaBy.

CocTtaBuTb KONNeKUnto
TEKCTU/IbHBIX MaTepnanos C
y4eTOM aCCOPTUMEHTA

TKaHeidi MNO HasHAYeHUo U
BO/IOKHMCTOMY COCTaBy.
CocTaBrieHune nnaHa-
KOHCMNeKTa
CocTaB/fieHUne nnaHa-
KOHCMEeKTa
CocTaBreHue
KOHCNEeKTa
CocTaBfieHne nnaHa-
KOHCNEKTa

nnaHa-

CocTaBneHne nnaHa-
KOHCMNEeKTa
CocTaBneHue nnaHa-
KOHCNEeKTa

CocTaB/ieHUe nnaHa-
KOHCMeKTa

10-11
Heaenm

12-13
Heaenm

14-15
Heaenm

16 Hepena

17 Hepena

1-2 Hepenu

3-4 Hepenu
5-6 Hepenn
7-9 Hepenu

10 Hepensa

1 Hepenu

12 Hepens

13 Hepens

3/0,08

2/0,055

2/0,055

2/0,055

2/0,055

23/0,64
2/0,055

2/0,055
2/0,055
2/0,055

2/0,055

2/0,055

3/0,08

3/0,08

15/0,4

14/0,39

14/0,39

103/2,8
6/1,7

6/1,7
12/0,3
6/0,7

6/0,7

6/0,7

6/0,7

6/0,7



TEKCTUNTbHbIX

maTepuanos.
18. CopTHOCTb TPMKOTaXKHbIX CocTaBfieHune niaHa- 14 Hepens 3/0,08 6/0,7
N HETKaHbIX MOJIOTEH. KOHCMeKTa
19. T'vrneHnyeckme ceolicTBa CocTaBneHue nnaHa- 15 Hepens 3/0,08 5/0,6
TEKCTUMbHbIX KOHCMeKTa
maTepuanos.
MornouleHue.
20. OnTnYecKne CBOMCTBA CocTaBneHue nnaHa- 16 Hepnens 3/0,08 3/0,08
TEKCTU/IbHbIX KOHCNeKTa
maTepuanos.
21. IameHeHne NMHEeHbIX CocTaBneHue nnaHa- 17 Hepens 3/0,08 3/0,08
pa3MepoB TEKCTU/IbHLIX  KOHCMeKTa
maTepuanos.
NToro 3a 5 cemecTp 30/0,8 71/2
NToro 98/2,7 196/5,4

6. MepeyeHb yuye6HO-METOAMUECKOr0 06GecneveHns ANs caMoCTOATe/bHOW pPaboThbl
06yuvaloLLNXCa Mo AUCHUMNIIMHE.

6.1. MeToanyeckne ykasaHusi (CO6CTBEHHbIE pa3paboTKum)

1 MeTofnyeckne ykasaHus K BbIMOMHEHUIO /1a60paToOpHbIX PaboT Mo AUCLUMNIIMHE
«MartepunanosefieHne B MPOU3BOACTBE W3LENUM NIETKOW MPOMBILIEHHOCTU» [DNEKTPOHHBIN
pecypc]: ANnA CTyAeHTOB cneuunanbHocTM 260901  «TexXHONOrMs LWIBERHbLIX W3Aennin» 1
HanpaeneHus NoarotoBkn 262000 «TexHONOrMA WU3L4eNNA Nerkoli NPOMBbILLIEHHOCTM» / [cocT.
H.3. KupakoeBa]. - Maiikon: KydepeHko B.O., 2013. - 58 c. - Pexum pocTyna:
littp://lib.mkgtu.ru:8002/libdata.php?id=2100000900

6.2. lutepatypa Ana caMocToATeNbHON paboThl

1 beccoHoBa, H.I. MaTtepuanbl ans oTAENKU OAeXAbl [SNeKTPOHHbIA pecypc|: yyebHoe
nocobue / H.I'. beccoHoBa, B.A. BysoB. - Mockea: POPYM: NH®PPA-M, 2018. - 144 c. -
«Znanium.com» - Pexxum goctyna: https://new.znanium.com/cataloEi/document?id=:303883

2. bysos, B.A. LLBeiiHble HUTKM W KfieeBble MaTepuasnbl AN Of4eX[Abl [DNeKTPOHHbIN
pecypc]: yyebHoe nocobue / B.A. byso, H.A. CmupHoBa. - Mockea: ®OPYM: NHDPA-M,
2019. - 192 C. - «Znanium.com» - Pexxum poctyna:
htlps://new.znanium.com/cataloi>/document?idi:335897

3. TromeHes, KO.A. Marepuanbl NS NPOLECCOB CepBMCa B MHAYCTPUM MOLbI U KPacoTbl
[GnekTpoHHbIN pecypc]: y4vebHoe nocobue pana 6Gakanaspos / HO.A. TiomeHes, B.W.
CrenbmaweHko, C.A. Bunkosa. - M.: Jawkos n K, 2017. - 400 c. - «Znanium.com» - Pexum
poctyna: http://znanium.com/catalo£/product/450781

4. AHTOHOBa, M.B. HeTkaHble TeKCTW/bHble MaTepuanbl [DNeKTPOHHbIA pecypc|:
yyebHoe nocobue / M.B. AHTOHOBa, WN.B. KpacuHa. - KasaHb: KasaHCKWI1 HalMOHanbHbINA
nccnenoBaTe/lbCKUn TEXHONMOrnYeckuii yHueepcutet, 2016. - 80 c. - 9bC «IPRbooks» - Pexum
poctyna: http://www.iprbookshop.ru/62207.html

5. LWyctoB, O.C. TeKcTWNbHOE MaTepuanoBefeHve: NabopaTopHbIA  NPaKTUKYM
[@nekTpoHHbIN pecypc]: yyebHoe nocobue / LyctoB HO.C., Kuptoxun C.M., [aBbigos A.®. -
M.: WMHOPA-M, 2016. - 341 ¢ - OBC «Znanium.com» - Pexum pgoctyna:
http://zjianium.com/catalo£.nhp?bookinfb=541445

COTrNACOBAHO
G B/EIVOTEKOA MTTY

V___/C AMYCOBA E.B.'


https://new.znanium.com/cataloEi/document?id=::303883
http://znanium.com/catalo%c2%a3/product/450781
http://www.iprbookshop.ru/62207.html
http://zjianium.com/catalo%c2%a3.nhp?bookinfb=541445

YuyebHO-MeTOANYEeCKME MaTepuanbl AN CaMOCTOSTeNbHOM paboTbl 06yvaroLmxcs U3
yncna MHBaNNAOB U NNL, C OrPaHUYeHHbIMU BO3MOXHOCTAMY 340poBbsa (OB3) npegoctaBnstoTcs
B hopmax, afganTMpOBaHHbIX K OrpaHNUYEHNSM X 340POBbS Y BOCNPUSATUA UH(OpMaLUN:

[ns Ny, ¢ HapyLUEHUAMUN 3pEHUS:

- B MevyaTHoW (hopmMe YBENNYEHHbIM LLIPUPTOM,

- B (hopMe 3M1EKTPOHHOI0 AOKYMEHTA, - B hopme ayamnodaiina,

- B MeyaTHoi thopme Ha a3blke bpaiins.

[Ansa nuy, ¢ HapyLweHnamu cnyxa:

- B NneyaTtHow opwme,

- B (hOpMe 3/1IEKTPOHHOI0 OKYMEHTA.

[na nuy ¢ HapyLLeHUAMI ONOPHO-ABUIaTeNbHOTO annapaTa:

- B MeyvaTHoW ¢opme,

- B (hopMe 3/M1eKTPOHHOTO AOKYMEHTa,

- B (hopme ayamodhainna.

7. ®OH[ OLEHOYHbIX CPeAcTB A/19 MNPOBefeHUs MNPOMEXYTOUYHON aTTecTauuu
obyyaroLmxcs no gucumnnanHe (Moaysio)

7.1, MepeyeHb KOMMETEHUMIA C YyKasaHMeM 3TarnoB MX (OPMUPOBaHUS B npoLecce
0CBOEHUS 06pa3oBaTeNbHOM NPOrpaMMbl
JTanbl HanmeHoBaHMe yYebHbIX AUCLUNIINH, POPMUPYIOLLNX KOMMETEHLNN
thopMupoBaHusA B MpoLiecce 0CBOEHMS 0bpa3oBaTe/IbHOM NporpaMmmbl
KOMMeTeHL N
(Homep cemecTp
cornacHoro

y4eGHOMY nnaHy)
MKYB-3 0O60CHOBaHO BbIGUPaeT M 3PHPEKTUBHO WUCMONb3YeT METOAbl MPOEKTUPOBAHUA
TEXHONOrMYECKUX MPOLECCOB MPOU3BOACTB M34E/NIA NIerKOW MPOMbILLIEHHOCTU C Y4eTOM
KauyeCTBEHHOr0  npeobpa3oBaHMsi  CUCTEMbl  «Cblpbe-nonyabpukaT-roToBOE  U3AENNEX;
pa3pabarbiBaeT KOHCTPYKTOPCKO-TEXHOMOMMYECKYIO AOKYMEHTALNIO
45 MaTepuanosefeHvie B NPON3BOACTBE U3LENNIA NErKOiA
’ MPOMbILLIEHHOCTU
45.6 TexHoNorusa n3nennin Nerkoin NPOMbILLIEHHOCTH
Kcnonb3oBaHue pacTUTeNIbHbIX PeCypcoB B NPOM3BOACTBE TEKCTUNbHBIX
marepuanos
5,6 TexHONOrns WBenHbIX N3AeNNUI N3 TPUKOTaXa, KOXMN 1N Mexa
TexXHONMOrns WBEeNHbIX U3AENNIA N0 MHAMBUAYA/IbHLIM 3aKa3am
XuUmMun3aums TeXHON0rMYeCKNX NPOLLECCOB LUBEMHbIX NPeANPUATUiA
OCHOBbI PYHKLMOHNMPOBAHNSA TEXHOMNOTMYECKMX NPOL,ECCOB B
NPOVN3BOACTBE LUBENHbIX U3AENNii
ABTOMaTU3aLMSA TEXHONOMMYECKMNX NPOLLECCOB
MpepavnaomHas NpakTUKa ANs BbINONHEHWS BbIMYCKHOM
KBanMMKaLMOHHON paboThbl
lMoaroToBKa K cjaye v caava rocyLapCTBeHHOro aK3aMeHa
8 BbINosHeHNe 1 3aLMTa BbliNYCKHON KBaNUPUKALMOHHON paboTbl
MKYB-9 [eMOHCTPUPYET KOMIMAEKCHble 3HAHUS WU CUCTEMHOE MOHWMaHWe 6a30BbIX OCHOB
MeTOZ0B, TMPUEMOB U TEXHOMOrMA  ONTUMMU3ALUN  UH(OPMALMOHHO-aHAIMTUYECKUX 1
3KCMEPTHbIX MPoLeAyp OLEHKN O4eX/bl, 1 ero Npon3BoACTBa
56 OCHOBbl ~ 3KOHOMWYECKOW  [eATeNIbHOCTU  MPeAnpuATUS  Nerkow
NPOMBbILLNIEHHOCTU, MEHELXKMEHT U MAaPKETUHT

0 O 00 N NO



45

cO 0O ©0 00 N N

8

nrueHa ogexabl

MatepunaHoBeieH1e B NPOV3BOACTBE M3AENNIA NErKOW MPOMBbILLIEHHOCTU
ToBapoBegeHWe 1 3KCNepTM3a LWBENHbIX N3AeNni

NpeHTnhuKaLma KoXm, Mexa n TeKCTUIbHbIX MaTepranos

YnpaBneHve Ka4yecTBOM LUBENHOIO MPON3BOACTBA

TexHoNornyeckme NPoLEecchl Ha NpPeanpuaTUaX cepauca

MpepawnomHasn npakTuka  anq BbINONHEHNA BbIMYCKHOM
KBaMhKaLoHHOM paboThl

MoAroToBKa K cfjaye 1 cfjaya rocyapcTBeHHOr0 IK3aMeHa

BbINoNHeHMe 1 3alMTa BbIMYCKHON KBANMN(MKALMOHHON paboThl

MK-10 TIpuHMMaeT y4yacTMe B WCCMELOBaHUAX MO COBEPLUEHCTBOBAHUIO KAYeCTBEHHbIX
nokasareneid ofexnbl M ero nNpou3BOACTBA C MOCNeAYHOWMUM NPUMEHEHVEM pe3y/bTaToB Ha

npakTuKe
5.6
8

TN
ol

o 0 0o~~~

OCHOBbl ~ 3KOHOMWYECKOW  [AeATeNbHOCTU  MPeanpuaTus  Nerkoi
NPOMbILINEHHOCTN, MEHEMKMEHT Y MAPKETUHT
MrueHa ogexapl
MaTepunanoBefeHne B NPOM3BOACTBE U3AENNIA NErKOM NPOMBbILLIIEHHOCTK
MepueHaan3nHr WBEWHbIX N3AENNiA
KaTteropuitHblii MeHeIXXMeHT
ToBapoBefeHMe 1 3KCNepTn3a LWBENHbIX 13aennii
NaeHTU(MKaumMa KOXK, Mexa 1 TEKCTUbHbIX MaTepnanos
YnpaBieHne Ka4yecTBOM LUBEAHOro Npoun3BOACTBa
TexHonornyeckmne NpoLecchbl Ha NPeAnpPUATMSAX cepBuca
MpeaannnomMHas npakTuKa Ans BbINONHEHUS BbINYCKHOIA
KBanngmKaunoHHoN paboTbl
MoAroToBKa K cAaye v chaya rocyjapCTBEHHOr0 aK3aMeHa
BblnosHeHNe 1 3aLimTa BbINYCKHOW KBaIM(UKALMOHHON paboThl



7.2. OnucaHWe nokasaTeneil M KPUTEpMEB OLIEHMBAHWS KOMMETEHUWI Ha pasNUuHbIX 3Tanax WX (OPMUPOBAHMS, OMUCaHWe LLKabl
OLieHMBaHWS

MnaHnpyemble pe3ynbTaTbl 0CBOEHUS KpuTepun oLeHMBaHMA pe3ynbTaToB 06yYeH s HanmeHoBaHMe
KOMMEeTEHLUN HeynoBneTBopu- yaoBneTBOPUTENLHO XOpOLLO OT/INYHO OLLEHOYHOr0
TeNbHO CpeAcTBa

MK-3. O60CHOBaHO BbI6GUPaeT M 3h(HheKTUBHO MUCNOMb3YeT METOAbl MPOEKTUPOBAHNS TEXHONOMMYECKUX NPOLLECCOB NPOW3BOACTB N3NNI Nerkoi
MPOMbILLINIEHHOCTU C YYETOM KayeCTBEHHOr0 NpPeo6pasoBaHns CUCTEMbI «Cbipbe-Nony(habpuKaT-roToBoe 13aenme»; paspabaTbiBaeT KOHCTPYKTOPCKO-
reXHO-N0rMYeCKyHo JOKYMeHTaL MO

3HaTb: MeTOoAbl N 0CO6EHHOCTH ®parmeHTapHbole  HenosnHble 3HaHUs  CdopmumpoBaHHble, CHOpPMUPOBaHHbIE Pasgenbl  OTuyer;
MPOEKTUPOBaHMNA TEXHONOTNYECKNX 3HaHMA HO cofiepxalline cuctemaTmyeckme 3ayer

MPOLECCOB MPOM3BOACTB  M3AeNWiA  NIErKoi OTfeNbHble NpPOo6EenbI3HAHUSA

MPOMbILLIEHHOCTW: BUAbI HOpPMaTMBHO- 3HaHUA

TEXHUYECKOM AOKYMEHTaLMm

yMeTb: 060CHOBaHHO BblbMpaTtb YacTnyHble HenonHble ymeHns Y4yeHus nonHble, CHopMMpoBaHHbIe

napameTpsl NPOEeKTUPYEMbIX YMeHus JonyckatoTcs YMeHUst

TEXHO/IOTMYECKUX MpPOLLEeCCOB MNPOM3BOACTB Hebo/bLUVE OLWNOKN

n3gennii  Nerkom  MPOMbILMIEHHOCTM  W©
NMPUMEHATb  TUMOBble  METOAbl  KOHTPONA
KayecTBa BbIMYCKaeMoi npoayKuuHK;
MPOBOAUTbL Ha MpPaKTWKe aHann3 W OLEHKY
(hYHKLMOHa/IbHO OpraHm3auun
MPOM3BOACTBEHHOIO MpoLecca

BNafeTh: HaBblKamy MCMONb30BaHMs  YacTuuHoe HecucTematuueckoe B cucTemaTmuyeckom YcnewHoe "
COOTBETCTBYIOLLMX afrOPUTMOB M NPOrpaMm BNnageHune NPMMeHeHNe HaBbIKOB MPUMEHEHUN cucTeMaTmnyeckoe
pacyeToB  MapaMeTpPoB  TEXHOMOTMYECKOro HaBblKaMu HaBbIKOB MPYMEHEHNE HAaBbIKOB
npotecca " MPOeKTUPOBaHUS [onycKatoTcs

TEXHOMOTMYECKUX MNPOLIECCOB  MPOM3BO/ACTB npo6enbl

N30ENNIA Nerkol NPOMbILLNEHHOCTU C YYETOM

aHanmsa, OLEeHKMW, NMaHWpoBaHUs 3aTpaT U

3(h(PEKTMBHOI0  MUCMNOJ/Ib30BaHWUA  OCHOBHbIX,

BCNOMOraTe/ibHbIX martepuanos n

o6opyaoBaHus

MK-9. [leMOHCTpMpPYyeT KOMMNIEeKCHbIe 3HAHMS 1 CUCTEMHOE MO H T jaHne 6a30BbiX OCHOB M[ETOAOB. MPUEMOB U TEIXHOMOTUIA ONTUMU3ALUN NMHPOPMALVOHHO
aHa/IMTUYECKMX N IKCNEePTHbIX NPOLeAyp OLeHKN ofexabl, v ero [Tpon3BoLCcTBa



3HaTb: 6a30Bble OCHOBbI METOoA0B, NMPUEMOB, ®dparmeHTapHble

TEXHOMOTUIA 1 3KCMEPTHBIX MPOLEAYpP OLEHKU 3HaHus
OAEX[bl N ero NPoM3BOACTBA

YMeTb: UCMO0/Mb30BaTb 3HAHUS YacTuyHble
6a3oBbIX ~ OCHOB  METOZOB. np1emMos, yMeHus
TEXHONOrnit ans nccnefoBaHums "
COBEPLUEHCTBOBAHMA 3KCMEPTHbIX Mpoueayp

OLIEHKV 0AeX[bl U ero Npon3BoacTBa

BNafleThb: HaBblKaMW COBEPLLEHCTBOBaHWS YacTmyHoe
3KCMEPTHbIX MpoLeayp OLEHKN OfeXAbl U ero BNnafeHue
Npon3BOACTBa HaBblKamu

HenosnHble 3HaHUA

MK-10. MpuHMMaeT y4yacTue B UCCNeA0BaHMAX MO COBEPLIEHCTBOBAHMNIO KAueCTBEHHbIX MOKa3aTeneil OfeX bl 1 ero NPoVM3BO/ACTBA C MOCNeAYOLLUM

NMPUMEHEHNEM PE3Y/IbTATOB Ha NMPaKTUKe

3HaTb: OCHOBHbIE MYTW COBEPLUEHCTBOBaHUA ®parmMeHTapHble

KauyeCTBEHHbIX MOKasaTefieii ofexabl U ero 3HaHuA
npoun3BoACTBa

yMeTb:  NPOBOAUTL  UCCNefoBaHMs  no  YacTuuHble
COBEpPLUEHCTBOBaHMIO KauyeCTBEHHbIX YMEHWS
rnokasaTtenieii 0fex/pl 1 ero NPon3BoACTBa

BNafleThb: OMNbITOM MPOBeAEHMS 1 YacTnuHoe
MPaKTUYECKOro NPUMEHEHUs Pe3ynbTaToB BNnageHue
1CCNeA0BaHNI MO COBEPLIEHCTBOBAHMIO HaBbIKaMy

KaueCTBEHHbIX MOKasaTenei ofex bl 1 ero
Mpon3BO/CTBA

CtopmumpoBaHHbIe. CopmupoBaHHble  Pasfenbl  OTYeT;
HO cofepxaiyue CUcTeMaTMYecKMe  3a4eT
OTAeNbHble NPo6enbl 3HaHM4
3HaHWA
HenonHble ymeHus YyeHunsa nosnHeole, CopmmpoBaHHbIe
fonyckaroTcs YMeHua
He6onbLINe OWNBKN
Hecuctematnyeckoe B cucTemMaTMyecKoMm YcnelwHoe u
NPUMeHEeHNe HaBbIKOB NpUMEHEHNN cmcTemMaTuyeckoe
HaBbIKOB NPUMeHEHNe HaBbIKOB
JonyckarTcs
npo6esbl
HenonHble 3HaHns  CopmMmpoBaHHbIe. CdopmupoBaHHble  Pa3fenbl  OT4er,
HO cofeprkatime cucTtemMaTuyeckme  3advet
oTAeNbHble Npobenbl 3HaHuA
3HaHuA
HenonHble ymeHuns YyeHunsa nosHoble, CdopmMupoBaHHbIe
LONyCcKarTCs yMeHUS
Hebo/bLIMe OLLINOKM
Hecuctematnyeckoe B cucTeMaTnyeckom YcnewHoe u
NpYMeHeHNe HaBbIKOB NnpUMeHeHUn cucTemMaTmyeckoe
HaBbIKOB NpUMeHeHne HaBbIKOB
JonycKaroTcs

npo6ensi



7.3. TUNOBble KOHTPO/IbHbIE 3aaHMs W WHble MaTepuasnbl, Heo6xoauMble AN
OLEHKWN 3HaHWIA, YMEHWIA, HaBbIKOB U (MNX) ONbiTa [AeSTENbHOCTU, XapaKTepusyLLnX
aTanbl (HOPMUPOBAHMS KOMMETEHLIUIA B NPOLEcce 0CBOEHUSI 06pa3oBaTeIbHOW NPorpaMmbl

KOHTpPONbHbIE BONPOCHI 1 3aaHns ANs NPOBEAEHUSI TEKYLLLEr0 KOHTPO/IS

1 MpoTsXKeHHoe Teno, rnbkoe M NPOYHOE, C MasbiMUA MOMEPEYHbIMU pa3Mepamu,
OrpaHWYeHHOW [AJINHbI, NPUrOLHOE AN W3rOTOB/IEHUSA NPSXKUM U TEKCTU/IbHbIX MaTepuanos
Ha3blBaeTCs:

TEKCTWUbHOE BOMIOKHO

TEKCTU/bHbIA MaTepuan

TEKCTU/IbHAA HUTb

npsxa

HuTb, nonyyeHHas nyTeM NpsgeHUs BOIOKOH, Ha3bIBaeTCA:
TEKCTUb

npshxa

marepwuan

BOJIOKHO

Hatypa/bHble BO/IOKHA:

KanpoH, naBcaH, CNaH4eKC, HATPOH, BUHON
BMCKO3a, X/1I0MOK, CTEK/TOBO/IOKHO, LLIEPCTb, LIeK
XJIOMOK, NeH, LWepCTb, LWesK, acbect

KanpoH, LWesK, XI0MNOoK, NaBcaH

Pa3geneHne TEKCTUbHbLIX BOIOKOH B 3aBUCUMOCTU OT NPOUCXOXKAEHUS:
HaTypa/ibHble N XUMUYECKIME

pacTUTeNIbHble N UCKYCCTBEHHbIE

YXUBOTHbIE N CUHTETUYECKUE

HaTypa/ibHble W XXMBOTHbIE

MoppasfeneHne HaTypasbHbIX BOMIOKOH:
NCKYCCTBEHHbIE, CUHTETUYECKNE, HEOPTaHUYeCKMe
pacTUTeNbHbIE, XXMBOTHbIE, HEOPTraHNYECKMe
YXVBOTHbIE, PaCTUTE/IbHbIE, UCKYCCTBEHHbIE
NCKYCCTBEHHbIE U XXUBOTHbIE

MoapasgeneHne XMMUYeCKNX BOSIOKOH:
pacTuTeNbHble, CUHTETUYECKME, HEOPraHNYecKne
YXUBOTHbIE, NCKYCCTBEHHbIE, HEOpraHnyeckune
NCKYCCTBEHHbIE, CUHTETUYECKME, HEOPTaHNYecKme
YXUBOTHbIE, PacTUTENbHbIE, LLENKOBbIE
Mokasatesb, BblpaXKatoLnii TONLLNHY BOMIOKOH:
NNHEWHY0 NNOTHOCTL T

NPOYHOCTb

YANNHEHNE NPU PacTSHKEHUN

maccy

EAnHMLA N3MepeHNs IMHENHON NAOTHOCTK:

cM

r/Kkm

Kr/m

Ynpyrum yannHeHnem HasblBaeTcs:

YANUHEHWE, KOTOPOE Moc/e pasrpyske He ncyesaet

YANMHEHWE, UcyesaroLlee NoCTeNeHHo, B TeYEHNEe HEKOTOPOro BPEMEHU NOCne CHATUSA
HarpysKkm



3) yA/MHeHWe, MTHOBEHHO MCYe3atoLLee Noc/e CHATUSA Harpysku

4) HyneBoe yaNUHeHe

10. 3nacTUYHBbIM YANUHEHNEM Ha3bIBAETCS:

1) yo/iMHeHWe, KOTOPOe Moc/e pasrpy3kn He ucyesaer

2) YOJIMHEHUe, MCYe3atoLLee MOCTENeHHO, B TeUYeHe HEKOTOPOro BPEMEHW MOC/e CHATUSA
Harpysku

3) yANMHeHWe, MTHOBEHHO MCYe3atoLLee MocC/e CHATUSA Harpy3Ku

4) yANMHEHNe B HECKO/IbKO pa3

11. MNnacTuyecknm yannHeHWEM Ha3blBaeTCA:

1) yoIMHeHWe, KOTOpPOe Noc/e pasrpyskn He ncyesaeT

2) YONUHeHVe, ncyesaroLlee NoCTENEHHO B TEYEHME HEKOTOPOrO BPeMEHN MOCNe CHATUSA
Harpysku

3) YANUHEHWE, MTHOBEHHO McYe3atolLlee Nocne Harpysku

4) yA/IMHEeHWe B HECKOJLKO pas

12. XeMOCTONKOCTb BO/IOKOH XapaKTepm3yeTcs:

1) CTONKOCTbIO K AEMCTBMIO Pa3IMYHbIX XMMUYECKNX peareHToB

2) CTOMKOCTbIO K AEANCTBUIO COMHEYHbIX NyYel

3) CTOMKOCTbIO K pas/inyHbIM Harpyskam

4) CTOMKOCTb K pa3pbiBaHMIO

13. MprymnHa CUNbHOIN CMUHAEMOCTH X/6 TKaHei:

1) cTeneHb 3pesiocTu BOSIOKOH

2) 6onbLuas A4onsa nnacTMyeckowm gedopmalmm

3) feicTBMA CBETONOroAbI

4) peiicTBne XMMUYECKUX peareHToB

14. YXenToe nnams, cepblii Nenen, 3anax XOKeHoW 6yMarn xapakTepeH:

1) wenky

2) WwepcTu

3) HaTypa/ibHbIM BOJIOKHaM PacTUTENIbHOrO MPOUCXOXAEHMS

4) KanpoHy

15. CneKLWKninca YepHbIil LWapuK Nocne ropeHuns, 3anax XOKeHoro nepa xapakTepeH:

1) HaTypa/ibHbIM BONOKHAM YXMBOTHOIO MPOUCXOXAEHUS

2) HaTypa/ibHbIM BO/IOKHaM pacTUTE/IbHOr0 NMPOUCXOXAEeHUS

3) CUHTETMYECKUM BOJIOKHaM

4) NCKYCCTBEHHbIM BO/IOKHaM

16. IcKkycCcTBeHHbIe BOMOKHa:

1) meTanInyeckune, CTEKI0BONIOKHO

2) BUCKO3Hble, TpyaLeTaTHble, aleTaTHble

3) KanpoH, naecaH, CNaHLeKC, HUTPOH, BUHO/, X/I0PUH, NOSUMPONU/IEHOBBIE

4) wepcTb, LIENK, X10MOK

17. CUHTETMYECKNE BO/IOKHA:

1) meTannnyeckue, CTEKNOBOIOKHO

2) BUCKO3Hble, TpMaLeTaTHble, aleTaTHble,

3) KanpoH, faBcaH, cnaHAekc, HUTPOH, BUHOJ, XTIOPUH, NOAUNPONUIEHOBbLIE

4) wepcTb, LIeSK, X10MoK

18. XviMmnyeckure HeopraHMu4eckune BOJIOKHA:

1) meTannnyeckune, CTEKI0BOIOKHO

2) BUCKO3Hble, TpMaLeTaTHble, aleTaTHble,

3) KanpoH, nascaH, cnaHAeKkc, HUTPOH, BUHOJI, XJIOPUH, NOIMNPONNIEHOBbLIE

4) wepcTb, LWenkK, Xa0MnoK

19. CbipbeM 419 Npou3BOACTBA BUCKO3HOIO BOMIOKHA CIYXWUT:

1) xnonkoBsas Lensn03a

2) Lenn03a LpeBecuHbl en, NUXTbl, COCHbI



3) KaMeHHbI yronb

4) wepcTb

20. CbIpbem N5 NPOM3BOACTBA TPMALLETATHLIX M aLeTaTHbIX BOJIOKOH CNYXWUT:

1) xnonkosas Lenon03a

2) Lennon03a ApeBecuHbl enu, MUXTbl, COCHbI

3) KaMeHHbIN yronb

4) wepcTb

21. 3anax ykcyca npuv ropeHnn xapakTepeH:

1)xnonky

2) aueTUILeN oN03HbIM BOSIOKHAM

3) WwepcTu

4) wenky

22. Cblpbem Af18 Mpon3BOACTBA KanpoHa CyXUT:

1) xnonkosas LenIon03a

2) Lennonosa ApeBecuHbl enu, NMUXTbl, COCHbI

3) KaMeHHbI yronb

4 ) X/I0MOK

23. 3anax cypryya rnpu ropeHun xapakTepeH:

1)KanpoHy

2 ) XNOPUHY

3)xnonky

4) wenky

24. CbipbeM 415 NPOM3BOACTBA NOIMAPUPHBIX BOTOKOH CYXXUT:

1) aTUNeH v aueTunex

2) NPOAYKTbI NepepaboTKn HedTH

3) XNnonkoeas Lennno3a

4) wepcTb

25. Cbipbem ana npounssoactsa [NBX BONOKOH CNYXUT:

1) aTuneH n aueTuneH

2) NPOAYKTbl NepepaboTKnN HedhTH

3) uennno3sa ApeBecuHbl enn, NMUXTbl, COCHbI

4)Xnonok

26. BonokHa, CTOlKMe K JeICTBUI0 MUKPOOPraHU3MOB U NIECEHMN:

1) wepcTb, WenkK

2) MBX, HUTPOH, CNaHAeKC, NaBcaH, KanpoH

3) X/I0NOK, LWepcTb

4) XNonok, wenk

27. 3anax xnopa npu ropeHnn XapakTepeH:

1) wepctn

2 ) KanpoHy

3) XN0pUHYy

4) wenky

28. B0NOKHa, Croco6Hble NponycKaTtb yAbTPapuoneToBble yyun:

1) aueTaTHble BOIOKHA

2) CTEK/I0BO/IOKHA

3) acbect

4) KanpoH

29. Hanbonee BaXHble XapaKTePUCTUKN BOJIOKOH:

1) 6neck, fguameTp, WMPKUHA, Macca, TMOKOCTb, NPOYHOCTb

2) TONWMHA, 4/IMHA, NPOYHOCTb, YANMHEHUE MPU PaCTSXKEHWUU, TMOKOCTb, YCTONYMBOCTb
K BO3/[leiCTBUAM BHELLUHEW cpeapl

3) cnocob ropeHus cnocob NpPoU3BOACTBA, OTAENIKA, YCTOMUYMBOCTb K BO3[AEWCTBUSM



BHeLLHeNn cpeapl

4) pnHa, WnpuHa, macca

30. MNocnefoBaTe/IbHOCTb NPON3BOLCTBA XMMUYECKUX BO/IOKOH:

1) npepBapuTenbHas 06paboTKa Cbipbsi > MPUrOTOBNEHWE MPALUIBHOIO pacnfiasa >
(hopmoBaHMe HUTe > 0TAeNKa > TeKCTUIbHaA nepepaboTka

2) TeKCTu/bHasA nepepaboTka > NPUroTOB/EHWE MPAAWIIBHOIO pacnnasa > (hopMoBaHue
HWUTel > oTAenkKa > npeaBapuTesibHas 06paboTka Cblpbs

3) opmoBaHmMe HUTER > NPUrOTOB/IEHNE NPAAWBHOIO pacniasa > 0TAeNKa

4) TeKCTUNbHaa nepepaboTKa > MPUroTOBMIEHWE MPAAWNBHOIO pacniasa > OTAenKka >
npegsapuTenibHas 06paboTKa Cbipbs

MpyMepHbIli NepeyeHb BOMPOCOB K 3K3aMeHy Mo AUCLMNIMHE «MaTepranoBefeHme
B NPOV3BOACTBE M3AeNniA NerKoi NPOMbILLIEHHOCTW» (4 ceMecTp)

1 Knaccugukaums TeKCTUIbHbIX BOMOKOH. OCO6GEHHOCTW  BbICOKOMOJIEKYNAPHbIX
COELMHEHNIA, COCTaBNAIOLLMX BONOKHA.

2. CsoiicTBa BOJIOKOH  (4AMHA,  MPOYHOCTb,  YAJIMHEHWE,  CBETOCTOMKOCTb,
TENN0CTOMKOCTb, XEMOCTONKOCTb).

3. HatypasbHble BOMIOKHA PacTUTENIbHOrO W XXMBOTHOIO MPOUCXOXAEHUSA. XUMUYECKUI
COCTaB BO/IOKOH M OCHOBHbIe CBOWCTBA.

4. XapaKTepucTvka M CBOMNCTBA WCKYCCTBEHHbIX BOJIOKOH. VICXOAHOE Cbipbe ANA WX
nosyyeHus.

5. XapakTepMcTMka W CBOMCTBA CUMHTETUYECKMX BOJIOKOH. BonokHoobpasyoLme
nonvmMepsbl ANng UX NoyyeHus.

6. OcHOBHbIe 3Tanbl NpageHua. [pouecchl NPALEHUA U UX COAepPXaHUA.

7. CuCTeMbI NPALEHNS BOJIOKOH X/10MKa U fibHa.

8. CucTtemMbl NpafeHNs BOIOKOH LLEPCTU, LLEKA U XUMUYECKUX BOSIOKOH.

9. Knaccugukaums n Buibl TEKCTUbHBIX HATENA.

10. BnimsiHWe BOIOKHUCTOrO COCTaBa Ha BUA TEKCTUMIbHbIX HUTEN.

11. Bugbl npsxu, ux 3aBUCUMOCTb OT criocoba npsageHns u cTpykTypbl. 12. OCHOBHble
XapaKTePUCTUKN CTPYKTYPbl U CBOMCTB TEKCTU/IbHBIX HUTENA.

13. OCHOBHbIe 3Tanbl BbIPAOOTKM TKaHW. MOLFOTOBKa HUTEN OCHOBBI U YTKa K TKAYeCTBY.

15. Cxema Ye/IHOYHOro TKaLKOro CTaHKa.

16. becuyenHOYHbIe TKaLKMe cTaHKW. MHOro3eBHbIM TKaLKuiA cTaHOK 1 cTaHkn CTB.

17. CTpoeHune TKaHu. Knaccugmkauma TKaukKnx nepenneTeHunia.

18. XapaKTepmucTuka Knacca npocTbiX ¥ MeIKOy30pyaTbiX NepensieTeHWiA.

19. XapakTepucTuKa Knacca NpoCTbIX 1 KPYMNHOY30p4YaThiX MepenneTeHuii.

20. MopgroToBKa XNoM4aTo6yMaXKHbIX MaTepuasioB K KpalleHuto 1 nevyaTaHuto.

21. NoAroToBKa NbHAHbLIX MaTepuanoB K KpalleHWo 1 neyaTaHuio.

22. MNoAroToBKa LWEPCTAHbIX MATEPUAIOB K KPALLEHUIO U MEeYaTaHuIo.

23. MoArotoBKa matepuasnoB U3 HaTypasibHOTO LWe/Ka K KpalleHMo U neyaTaHuto.

24. TofroToBKa MaTepuanioB U3 XMMUYECKNX HUTEA K KpaLLEeHWIO 1 NeYaTaHuIo.

25. KpalleHue TeKCTUNbHbIX MaTepuanos. Knaccugpukauns kpacutenei.

26. Buabl neyatu TeKCTUbHbIX MaTepuasnos.

27. 3akniouuTenbHas  OTAenka X/10n4atobyMaXHbIX W JIbHAHbIX — MaTepunanos.
CneumnanbHble BUAbI OTAENOK.

28. 3aknumnTenbHaa oTAesIKa WepCcTaHbIX MaTtepuanos. CneunasbHble BUAbI OTAENOK.

29. 3aKknuunTenbHaa oTAeNka MaTepuanoB U3 HaTypaibHOro wWwenka. CneyuanbHble BUADI
OTAeNOoK.

30. 3aknounuTenbHas 0TAeNKa MaTepuanoB U3 XUMUYECKUX HUTe. CneunanbHble BUAbl
OT/e/OoK.



31. Knaccudmkaums TkKaHeld N0 BOMOKHWCTOMY cocTaBy. MeToabl onpefeneHus
BOJIOKHWCTOFO COCTaBa.

32. FEOMeTpI/IHECKI/Ie CBOIACTBA TEKCTU/IbHBIX MaTepunasnos.

MpuMepHbI NepeveHb BONPOCOB K 3K3aMeHy Mo AucumnanHe «MatepuanoBefeHue
B NMPOM3BOACTBE U3AE/NIA NerKON NPOMbILL/IEHHOCTU» (5 ceMecTp)

1. MexaHu4YecKne CBOINCTBA TEKCTW/IbHbIX MaTepuanoB. TwWnbl B 3aBUCMMOCTM OT
XapakTepa gedopmayun. Tpu Knacca MexaHU4eCKoro BO3AencTBus.

2. Oethopmanms pactseHus. Monyuuknosblie paspbiBHblE XapaKTePUCTUKK (paspbiBHas
Harpyska, 0OTHOCUTE/IbHas NMPOYHOCTb, Pa3pbIBHOE HaMPsSXeHue).

3. Tlonyuuknosble pa3pbiBHblE XapaKTepuUCTUKM (paspbiBHOE YANMHeHWe, paboTa
paspblBa, yAenbHas paboTa paspbisa).

4. MeTofbl onpegesnieHUs NONYLUMKNOBLIX XapakTepucTuk (O4HOOCHOE U MHOMOOCHOe
PacTsXKEHMeE).

5. TlonyuuknoBble HepaspbiBHbIE XapaKTepucTuku. [lpubopbl AN  onpeaeneHus
YKECTKOCTW Martepuana.

6. [llonyuuknoBble HepaspbiBHble  XapaKTepuctuku.  [ApanupyemocTb,  MeTofbl
onpefeneHns gpanvpyemMocTy matepuana. 3aKpy4mBaeMoCTb TEKCTUNbHBLIX MaTepunasos.

7. OLHOLMKNOBbIE XapaKTEPUCTUKN MeXaHW4YeCKMX CBOMCTB. Mpubopbl, NpUMeHseMbIe
ANa onpefeneHns ynpyroi, 3nacTUYHOM 1 NnacTUYecKon getopmannn.

8. HecMnHaemMoCTb ¥ CMUHAeMOCTb TEKCTU/bHBIX MaTepuasios.

9. MHOrouuknoBble paspbiBHblE XapakTEPUCTUKW Npu  un3rnbe (BbIHOC/IMBOCTb,
[LONITOBEYHOCTb, OCTAaTOYHAaA Luknudeckas geopmauums). Mpubopsbl.

10. TaHreHuunanbHOe CONPOTUB/IEHNE MaTePUanoB (TPeHMe).

11. ®dakTopbl, BbI3blBAKOLME Pa3fBVKKY W OCbINaeMOCTb TEKCTWU/IbHbIX MaTepuanos.
MeToabl onpefeneHuns pasaByXKKN U 0CbINaeMOCT MaTepuasos.

12. ®dunsnyeckme (TMrMeHNYeCKne) CBOMCTBA TEKCTUbHBIX MaTepuanoB. Kakoe 3HauveHue
OHUW VMEIOT B U3TOTOB/IEHUMN U HOCKE LLUBEMHbIX U3AENNiA.

13. Tennodgwmsnyecknme cBoicTBa (KO3 (MLUMEHT Tena0npoBOAHOCTUN, KOIPPULMEHT
Tensionepefayn, TeNI0BbIE CONPOTUB/IEHNE). MeTOAbl UX CONPOTUBNEHNS.

14. Tvrpockonuyeckne cBoicTBa (BNaXXHOCTb, BMAronoraowaemMocTb, KanuaaspHoCTb).
MeTofbl UX COMPOTUBNEHUS.

15. Tlokasatenn npoHWL@eMocTn (BO3AYXONPOHMLAEMOCTb, MapOnpOHULLAEMOCTD,
BOLOMPOHNLLAEMOCTb U BOLOYMNOPHOCTb, MbIJIEMNPOHNLAEMOCTb). MeToAbl UX ONpeseeHuns.

16. OnNTMYecKMe CBOICTBA TEKCTUbHbIX MaTepuanoB (UBeT, 6neck, MNpPO3payHoOCTb,
6ennsHa).

17. SnekTpusyeMocTb. Cnocobbl CHMKEHUS 3N1EKTPU3YEMOCTMU.

18. Vi3MeHeHMne NMHENHbIX pa3sMepoB MaTtepuanos (ycafka). MeToabl UX OnpefeneHuns.
Cnocobbl CHUXEHUS yCafKN.

19. MI3HOCOCTOMKOCTb TEKCTUNbHbLIX MaTepuanoB. Tpu rpynnbl (hakTOPOB M3HOCA.

20. OCHOBHble BWAbl TEKCTU/IbHbIX MaTepuanoB. ACCOPTUMEHT X10M4YaToOyMaXHbIX
TKaHen.

21. OCHOBHble BUAbl TEKCTU/IbHBIX MaTepnanoB. ACCOPTUMEHT NIbHAHbLIX TKaHEei.

22. OCHOBHble BWAbl TEKCTW/bHbLIX MaTepuanoB. ACCOPTUMEHT MaTbeBbIX, W
KOCTIOMHbIX LUEPCTAHbIX TKaHei.

23. OCHOBHble BUAbl TEKCTU/IbHLIX MaTepuanos. ACCOPTMMEHT MaibTOBbIX, APanoBbIX,
CYKOHHbIX LUEPCTAHbIX TKaHei.

24. OCHOBHble BUAbl TEKCTU/IbHBIX MaTepuanoB. ACCOPTUMEHT LLIENKOBbLIX TKaHeW.

25. O6Lan xapaKTepnuCcTMKa TKaHel U3 UCKYCCTBEHHbIX M CUHTETUYECKUX HUTEN.

26. O6LLan xapaKTepuCcTMKa TKaHEen 13 UCKYCCTBEHHbIX HUTEW C ApYyrMy BOJIOKHaMU, U3
CUHTETUYECKNX HUTEl C LpYyrMMU BONOKHAMU.



27. Obuume cBefeHNsa 0 TpuKoTaxKe. CTPYKTYpa TPUKOTaXKHbIX MOSIOTEH.

28. ACCOPTUMEHT TPUKOTAXHbIX BeNbEBbLIX MOMOTEH.

29. Kakvie nonoTHa NpYMEHAIOT A1 U3TOTOBNEHNS BEPXHUX TPUKOTAXKHBIX U3AENNNA.

30. Knaccudumkaums n cnocobbl NPOM3BOACTBA HETKAHbIX MOMOTEH.

31. OCHOBHbIe BUAbl HETKaHbIX MOMOTEH.

32. HatypanbHblii Mex. OCHOBHble TEXHOMOrMMYecKMe orepayunm Npoun3BOACTBa
MYLUHOMEXOBbIX MonydabpukaToB. ®akTopbl, OT KOTOPbIX 3aBUCUT KauyecTBO MyLUHOMEXOBbIX
LUKYP.

33. HatypanbHasa koxa. OCHOBHble TEXHOMOrMYeckMe onepauum 06paboTKM LIKYP.
ACCOPTUMEHT OfEXHbIX KOX.

34. WckyccTBeHHas Koxa. MeTofbl BblpabOTKM WCKYCCTBEHHONM KOXW. ACCOPTUMEHT
NCKYCCTBEHHbIX KOX.

35. ly6nmnpoBaHHble (KOMMIEKCHbLIE) MaTepuansl.

36. ACCOPTUMEHT OTAEN0YHbIX MaTepunanos.

37. ACCOPTUMEHT OAEXHbIX LUBEAHbIX HUTOK.

38. BcnomoratesnibHble n3genua. ®ypHuTypa.

39. MpoknagoyHble U NOAKNAL0UYHbIE MATEPUAbI.

40. CtaHgapTusauus TkaHe. HT/ TEKCTUNbHLIX MaTepuanos.

41. TloHATME copTa W XapakTepUCTUKMK, YCTaHaBNMBAIOLME COPT TEKCTU/IbHbIX
MaTepuanos.

42. COPTHOCTb TPUKOTAXHbIX N HETKAHbIX MOJIOTEH.

BapunaHTbl KOHTPO/IbHbIX PaboT A5 06yyarLmnxca HanpasneHns noarotosku 29.03.01
«TexHOonorna n3genuii Nerkom NPoOMbILLIEHHOCTMU» OYHOWM M 3a04YHON POPMbI 06YHEHUS

BapuaHT Ne 1

1 MexaHu4yeckme CBOWCTBA TEKCTU/IbHbIX MaTepuanoB. Tunbl B 3aBUCUMOCTM OT
XapakTtepa geopmauun. Tpu Knacca MEXaHUYECKOro BO3AENCTBUS.

2. COPTHOCTb TPMKOTaXHbIX Y HETKAHbIX MOJSIOTEH.

3. Onpegenntb 06beM BO3Ayxa HEOOXOAMMbIV AN MNPOXOXKAEHWA 4epe3 TKaHb
nnowagbto 0,45 M2 1 BO34yxXonpoHuUaeMocTbto 333 aM3IMZ. LNUTeNbHOCTb MPOXOXAEHUA
BO34yxa 55 c.

BapuaHT Neo 2

1 [fethopmaumsa pacTsxeHus. MonyLMKNoBble pa3pblBHble XapakKTePUCTUKK (pa3pblBHas
Harpyska, 0THOCUTE/IbHas NPOYHOCTL, Pa3pbIBHOE HaMPsHKEHUE).

2. [loHATME copTa W XapaKTEPUCTUKMW, YCTaHaB/MBAIOLWME COPT TEKCTUNbHbIX
MaTepuanos.

3. Mpun ucnbiTaHMM MaTeprana no MPUHLMNY CTaLMOHAPHOro pexuma 6Obl1 paccumTaH
Ko3ath(huuMeHT TenaonpoBoAHOCTM X KoTopblit coctasun 0,05 BT/MK. Onpegenntb MOLLHOCTb
Ten/IoOBOro MoOTOKa, ecivm TemnepaTypa HarpesaTens 6Oblna paBHa 40°C, a xonogunsHuka 0(C,
TonwmHa marepuana 0,0004 m, nnowanb NOBEPXHOCTN MaTepuana 87,5 m2

BapuaHT Ne 3

1 TMonyuuknoBble paspbiBHbIe XapakTePUCTUKKN (pa3pbiBHOE YAJIMHEHMe, paboTa
paspblBa, yaenbHas paboTa paspbiBa) TEKCTUIbHBIX MaTepuanos.

2. MNMpoknagoyHble N NOAKNAA0YHbIe MaTepuanbl.

3. KoathdmumeHT naponpoHMLIAeMOCTb TKAHW COCTaBAsieT npubnuantenbHo 52%.
Onpefenntb Maccy BOASHbIX NMapoB, MPOLIeAWNX Yepe3 Npoby mMatepuana, ecam Ans UCnbITaHUs
Oblna B3ATa TKaHb niowaasto 0,25 M\ BpeMsi UCNbITaHUA 4 yaca.

BapunaHT Ne 4

1 MeTogbl onpefenieHns MNOMYUMKNOBbIX XapaKTePUCTUK TEeKCTWUNbHbIX MaTepuanos
(0fHOOCHOE Y MHOTOOCHOE PaCTSXKEHME).

2. BcrnomorartencHble usgenusa. ®ypHutypa.









3. TWrpocKONMYHOCTb [ETCKUX W CNOPTUBHBLIX TPUKOTaXKHbIX wu3gennin  7-10%.
OnpegennTtb T Npobbl MaTepuana, BblAepXaHHON B aKcukaTope npu 98%-HOW OTHOCMTENIbHOWA
BIAXXHOCTMW BO3AYyXa, eC/v A4/ UCNblTaHUs 6bln B3ATbl 06pasLbl 06LLeli Maccoit okono 19 r.

BapuaHT Ne 5

1 MonyumnknoBble HepaspbiBHbIE XapaKTEPUCTUKN TEKCTU/IbHBIX MaTepuanos. lMpubopsl
[N5 onpefeneHns >KeCTKOCTU TeKCTU/bHbIX MaTepurasos.

2. ACCOPTUMEHT OAEXHbIX LUBEAHbLIX HATOK.

3. OnpegenuTb nnowagbs MPOEKUUN [pannupoBaHHOM Mpobbl, €cnn W3BECTHO, 4TO
KO3 (pUUMEHT ApanvpyemMoCcT TKaHW NpubnusutensHo 65%, a naowafb NPOEKLUU UCXOLHOM
He ApanuMpoBaHHON Npobbl 628 cM2. YKa3aTb OLEHKY ApanvpyemoCcTu.

BapunaHT Ne 6

1 TlMonyuuknoBble  HepaspblBHbIE  XapaKTepUCTUKM  TEKCTU/IbHbIX  MaTepuanos.
JpanupyeMocTb, MeToAbl OMpeAenieHnUs ApanmpyeMocTu. 3akpyumBaeMOCTb TEKCTUJIbHbIX
MaTepuanos.

2. ACCOPTUMEHT OTLENOYHbIX MaTepunasos.

3. [Ana onpefeneHuns »XeCcTKoro npu marnbe KOCTIOMHOW TKaHWM apT. C-1070 ¢ yCnoBHOM
YKECTKOCTbH 5645 MK H cMm", B3AnM NATb MPOLOSIbHLIX W NAThL MOMEPEYHbIX MOA0COK T 0KO/0 23
r. OnpegennTb PYHKLUIO OTHOCUTENBHOIO Nporn6a /a.

BapuaHT No 7

1 HecMnHaeMOCTb Y CMUHAEMOCTb TEKCTU/bHbLIX MaTepuasos.

2. VckyccTBeHHas Koxa. MeTofbl BblpabOTKM WMCKYCCTBEHHON KOXW. ACCOPTUMEHT
NCKYCCTBEHHbIX KOX.

3. lMpw onpegeneHun [LpanvpyeMoCTV TKaHW METOLOM «Wrfbl» Obll  YCTaHOB/EH
KO3(h(PULMEHT ApannpyemMocTu cocTaBnsowmnin 85%. Onpefennutb pacCcTosHWE MeXAy yrnamu
HWKHEro Kpas TKaHu.

BapuaHT Ne 8

1 MHOrouuK/oBble paspbiBHbIE XapaKTEPUCTUKM TEKCTU/IbHLIX MaTepuanos rnpu nsrmnbe
(BBIHOCNIMBOCTb, [,O/ITOBEYHOCTb, OCTATOYHAA LuKAnyeckas geopmanms). Mpuoopbl.

2. OCHOBHbIE BUbl HETKAHbIX MOMIOTEH.

3. KoahuumeHT naponpoHMLLaeMOCTb TKaHW COCTaBAseT npubnuanTenbHo 52%.
OnpegennTb Maccy BOAAHbLIX NMapoB, NPOLUEALWNX Yepe3 Npoby maTtepuana, eciv Ais UCnblTaHWs
Obln1a B3ATa TKaHb niowaasio 0,75 M2, Bpems mcnbiTaHNA 4 yaca.

BapuaHT Ne 9

1 TaHreHuManbLHoe CONPOTUB/IEHNE TEKCTUbHbLIX MaTepuasios.

2. HarypanbHasg koxa. OCHOBHble TEXHOMOrMYeckue onepauum o06paboTKy  LUKYP.
ACCOPTUMEHT OfEXKHbIX KOX.

3. OnpefennTb niowafb NPOEKUMM [panvMpoBaHHOW Mpobbl, €CiM M3BECTHO, 4TO
KO3 (MLUMEHT ApannupyeMoCcTu TKaHW Npubm3nTenbHo 65%, a niowafb NpPoekLMn UCXOLHOM
He ApannMpoBaHHOM Npobbl 628 cM". YKa3aTb OLEHKY ApanupyemMocTy.

BapuaHT Ne 10

1 ®aKkTopbl, BbI3biBAOLWIME pPa3fBMXKY W OCbINAEMOCTb TEKCTWU/bHBLIX MaTepuanos.
MeToabl onpefeneHns pa3gsuXKy 1 0CbINaeMOCT MaTepuasos.

2. HarypanbHasg koXa. OCHOBHble TeXHOMIOrMYecKue onepauunm 06paboTKy  LUKYP.
ACCOPTUMEHT OfEXHbIX KOX.

3. Onpegenutb 06beM BO34yXa HEOOXOAWMbIA [A18 MNPOXOXKAEHMS Yepe3 TKaHb
naowanbto 0,45 M2 1 BO3AYXONPOHMLAEMOCTHIO 333 AMIMZ. LANUTENbHOCTb MPOXOXAeHUA
BO34yXa 55 c.

BapnaHT Ne 11

1 ®usmnyeckune (rMrmeHMYecKre) cCBOMCTBA TEKCTUMbHLIX MaTepuanoB. Kakoe 3HauyeHue
OHW UMEIOT B U3rOTOB/IEHUN U HOCKE LUBEWHbIX U3AeNNiA.

2. ACCOPTUMEHT TPUKOTaXKHbIX 6€NbeBbIX NOMOTEH.



3. MrpoCKONMYHOCTL [AETCKUX W CMNOPTUBHBLIX TPUKOTAXHbLIX W34ENUi
OnpegennTb T Npobbl MaTepuana, BblAep>XXaHHOW B aKcukaTope npu 98%-HON OTHOCUTENbHOM
BIXXHOCTW BO34YyXa, eCv AN UCMbITaHUA OblNn B3ATbI 06pa3Lbl 06LLeli Maccoin okono 19r.

BapuaHT No 12

1.Tennogusnyeckne cBoictBa (KO3AUUNEHT TennONPOBOAHOCTHN, KOIPHULNEHT
Tennonepefayn, Tena0BbIe CONPOTUBEHNE) TEKCTUbHbLIX MaTepuanos. MeTofbl UX N3MEPEHUS.

2.Kakune nonotHa NPUMEHAIOT AN5 U3rOTOB/IEHNSA BEPXHUX TPUKOTAXKHbIX U3LENNA.

3. Mpun ucnbiTaHM Matepvana Mo MPUHLKMY CTaLMOHAPHOTO pexuma 6bln paccumTaH
KO3(hpULMEHT TeNNONPOBOAHOCTN X KoTopbilii cocTaBun 0,05 BT/MK. Onpeaenntb MOLLHOCTb
TENNOBOro MOTOKa, ecin TemrnepaTtypa HarpesaTens Oblna paBHa 40°C, a xonogunbHuka 0°C,
TonwmnHa marepuana 0,0004 m, nnowanb NoOBepXHoOCTH maTepuana 87,5 M2

BapuaHT Ne 13

1 Twvrpockonuyeckne CBOMCTBA (BNaXXHOCTb, B/aronoraowaemMocTb, KanuinsipHOCTb)
TEKCTU/IbHbIX Matepuanos. MeTogbl UX onpegeneHuns.

2. Knaccugmkaums n cnocobbl Npon3BOACTBA HETKAHbIX MOJOTEH.

3. OnpesenuTb nnowafb MNPOEKUUN [panupoBaHHOW Mpobbl, €CiM WU3BECTHO, 4TO
KO3(h(MLMEHT ApannupyeMoCcTu TKaHW NpubamsnTensHo 65%, a nnowaab NpPoeKuMn MCXOAHOM
He ApanvpoBaHHOM Npobbl 628 cM". YKa3aTb OLEHKY ApanvpyemocTy.

BapuaHT Ne 14

1. TlokasaTenm mnpoHMUAaemMocT  (BO3AYXOMPOHMLAEMOCTb, MapOnpoOHULLAEMOCTb,
BOLOMNPOHWLAeMOCTb W BOAOYMOPHOCTb, MblJIENPOHNULAEMOCTb) TEKCTU/IbHLIX MaTepuasos.
MeTogbl UX onpegeneHus.

2. O6uwme cBefieHns 0 TpUKoTaxe. CTPYKTypa TPUKOTaXHbIX MOJOTEH.

3. UrpocKonMYHOCTb [AETCKMX W CMOPTUMBHbLIX TPUKOTaXHbIX wu3gennin  7-10%.
Onpegfenntb T Npobbl MaTepuana, BblAepXXaHHOW B 3KcukaTope npu 98%-HOl OTHOCUTENbHOM
BNXXHOCTM BO3AyXa, eCNN ANA UCMbITaHUA Obln B3ATbl 06pa3Lbl 06Lieli Maccoi okono 19r.

BapuaHT Ne 15

1 OnTuuyeckme CBONCTBA TEKCTW/IbHbIX MaTepuanoB (UBeT, 671eCK, MNPO3PavyHOCTb,
6enm3Ha).

2. HatypanbHblil  mex. OCHOBHble TEXHO/MOMMYeCKMe oOnepauuMm NPOU3BOLCTBA
MyLWHOMEXOBbIX MonygadpukaToB. PakTopbl, OT KOTOPbIX 3aBMCUT KayeCTBO MYLUHOMEXOBbIX
LUKYP.

3. Mpu onpefeneHnn [LpanupyemMocT TKaHW MEeTOLOM «Ur/bl» Obl1  YCTaHOB/IEH
KO3(h(hMLMEHT apannpyeMocTn coctaBnsowmin 85%. OnpeaennTb pacCcToOsHME MeXAY Yriamu
HWXKHErO Kpas TKaHW.

BapuaHT Ne 16

1 OnekTpu3yeMocTb. Cnocobbl CHYKEHUA 3NIEKTPU3YEMOCTU TEKCTU/IbHbIX MaTepnasos.

2. OCHOBHbIE BMAbl TEKCTUNbHbIX MaTepnanoB. ACCOPTUMEHT LUENKOBbIX TKaHEN.

3. [WrpoCKONUYHOCTb [AETCKUX W CMOPTUBHBLIX TPUKOTaXHbIX u3genuin  7-10%.
OnpegennTtb T Npobbl MaTepuana, BblLepXaHHOW B aKcukaTope npu 98%-HOM OTHOCUTENIbHOM
BNaXXHOCTWU BO3/yXa, €CN ANA UCMbITaHMS Obln B3ATbl 06pasLbl 06LLei Maccoli okono 19 .

BapuaHT Ne 17

1 V3meHeHMe NMHENHbIX pa3mepoB MatepuanoB (ycagka). MeTtofbl UX onpegeneHuns.
Cnocobbl CHMKEHNA YCalKN TEKCTUNbHbIX MaTepuasos.

2. OCHOBHble BUbl TEKCTU/bHbLIX MaTepunanos. ACCOPTUMEHT NaTbeBbIX, U KOCTHOMHbIX
LUEePCTAHbIX TKaHeN.

3. Mpn uncnbiTaHUM MaTepmana no NPUHUUMNY CTauMOHAPHOro pexkuma Obin paccymTaH
KO3(h(hMLMeHT TennonpoBogHOCTU A, KoTopbii cocTasun 0,05 BT/MK. Onpegenutb MOLLHOCTb
TENnnoBOro NoTOKa, ecnn TemnepaTypa Harpeeatenst 6bina paBHa 40°C, a xonogunsHuka 0°C,
TonwmHa matepmnana 0,0004 m, nnowans NOBepXHOCTU MaTepuana 87,5 M2

BapuaHT Ne 18
1 3HOCOCTOMKOCTb TEKCTU/IbHBLIX MaTepuanos. Tpu rpynnbl (hakTOPoOB M3HOCA.

7-10%.



2. OCHOBHble BWUAbl TEKCTWU/IbHbIX MaTepuanoB. ACCOPTUMEHT MNa/bTOBbIX, APanoBbIX,
CYKOHHbIX LUEPCTAHbIX TKaHEei.

3. OnpepenuTb 00beM BO3Ayxa HEOOXOAWMbIA AN MNPOXOXAEHUS Yepe3 TKaHb
naowanso 0,45 M2 1 BO3AYXONPOHMLAEMOCTbO 333 AMIMZ. [ANNTeNIbHOCTb MPOXOXAEHUS
BO34yXxa 55 c.

BapuaHT Ne 19

1 OCHOBHble BWAbl TEKCTWU/bHbIX MaTepuanoB. ACCOPTUMEHT X10M4aTO6YMaXKHbIX
TKaHe.

2. TMonyumknosble pa3pbiBHbIE XapaKTepuUCTUKK (pa3pbiBHOE YANUHeHWe, paboTa
paspbiBa, yaesbHas paboTa paspbiBa) TEKCTUbHbLIX MaTepuasios.

3. KoathuuueHT naponpoHULLaeMOCTb TKaHW CcOCTaBnseT npubamanTenbHo 52%.
OnpegennTb Maccy BOASHbLIX NapoB, NPOLUeALWIMX Yepe3 Npoby maTtepuana, ecnv Aas UcnblTaHns
Oblna B3sTa TKaHb nnowlaasto 0,25 M2, Bpemsa ucnbiTaHWs 4 vaca.

BapunaHT Ne 20

1 [Oedopmaums pactskeHuns. MonyumnknoBble paspbiBHbIE XapakKTepucTUKM (pa3pbiBHas
Harpyska, 0OTHOCUTe/IbHas MPOYHOCTb, Pa3pblBHOE HANPSXKEHWE) TEKCTUIbHbLIX MaTepuasos.

2. ToHATMe copTa W XapaKTEPUCTUKW, YCTaHaB/MBalOlWMe COPT TEKCTU/bHBIX
MaTepuasos.

3. Mpu onpegeneHny [panupyemMocT TKaHW MEeTOLOM «WUr/bl» Obll  YCTaHOB/EH
KO3(hpULMEHT ApanupyeMocTu cocTaBnstowmnii 85%. OnpeaennTb pacCcTosiHWE MeXAy yrnamu
HVKHErO Kpas TKaHu.

7.4. MeToanyeckme matepuarbl, onpegensaoline npoueaypbl OLEHUBAHUS 3HAHWIA,
YMEHWU N HaBbIKOB, W OMbiTa AeATE/IbHOCTU, XapaKTepuaylLwmnx atanbl GopMMpoBaHUS
KOMMeTeHU N

TpeboBaHNA K KOHTPO/IbHON paboTe

KoHTponbHas paboTa npefcraBnser coboli OAMH M3 BULOB CaMOCTOATE/NIbHOW paboTbl
obyuvatowmxcs. Mo cyTn - 3TO M3/1I0KEHUe OTBETOB Ha OMNpefe/sieHHble TEOPeTUYeCKre BOMPOCHI
no y4yebHOM AMCLUMNINHE, a TaKXe pelleHne MNpakTUYeckmx 3afady. KOHTpO/MbHble MPOBOAATCA
AN TOro, 4tobbl pasBUTb Y 0OyvaloOLMXCA CMOCOOHOCTU K aHann3y HayuyHoM WU Yy4ye6HON
nnTepatypbl, yMeHne 0606LWaTb, CUCTEMATU3NPOBATL W OLEHMBATb MPAKTUYECKUIA U Hay4HbIR
maTepuan, yKpennsTb HaBblK/A OBNAAEHUS MOHATUAMMW ONPeAeNeHHOM HayKu U T. 4,

Mpu oLeHKe KOHTPOJIbHOW Npernojasatesib PYKOBOACTBYETCA CMeAYOWMMN KPUTEPUAMMN:

- paboTa 6blna BbINO/IHEHA aBTOPOM CaMOCTOATESIbHO;

- obyvarowmiica nogobpan [OCTaTOYHbIA CMWCOK NUTepaTypbl, KOTOPbLIA HEeo6X0o4MM
ANS OCMbICNIEHNA TEMbl KOHTPO/IbHOM;

- aBTOp CyMesNl COCTaBMTb /I0rMYeCcKM OBOCHOBaHHbLIW MaH, KOTOPbIA COOTBETCTBYET
NoCTaB/IeHHbIM 3afa4yam 1 ChOpMYIMPOBAHHON Lienun;

- 0obyvatoLmninca npoaHanM3mMpoBan MaTepuan;

- KOHTpo/bHas paboTa oOTBeYyaeT BCeM TPeOOBaHMAM YETKOCTU  U3NIOXKEHUA U
apryMeHTMpPOBaHHOCTM, 06 BEKTUBHOCTM WM IOTMYHOCTMW, FPAMOTHOCTM Y KOPPEKTHOCTY;

- obyyvarowuiica cymen 060CHOBaTb CBOK TOUKY 3peHUs;

- KOHTposibHas paboTa o(hopMaeHa B COOTBETCTBUMN C TPeOGOBaAHUAMY;

- aBTOp 3aWUTWUA KOHTPO/IbHYIO M YCMNELWHO OTBETU/ Ha BCE BOMPOCHI Mpenojasartesns.

KoHTponbHass paboTa, BbINOAHEHHAS HEOPEeXHO, He Mo CBOeMy BapuaHTy, 0e3
cobnofeHns npasun, NpPeabsABAsSEMbIX K ee 0(OopMIeHWt0, BO3BpaliaeTcd 6e3 NpoBepkn ¢
yKazaHWeM MpUYMH, KOTOpble [OBOAATCA [0 obydaroulerocd. B 3ToM cnyyae KOHTPO/bHas
paboTa BbINONHAETCA MOBTOPHO.

BapraHT KOHTPONbHON paboTbl BblJAeTCA B COOTBETCTBUWM C MOPSAKOBbIM HOMEPOM B
CMUCKe CTY/EHTOB.
KpuTepun oLgHKKN 3HaHWA Npy HanMcaHMmM KOHTPO/IbHOM paboThl



OTMeTKa «OT/IMYHO» BbICTaB/AETCA OOyuvatollemMycs, MOoKa3aBlleMy BCECTOPOHHMe,
CUCTEMATM3NPOBaHHbIe, TNy60KMe 3HaHWUS BONPOCOB KOHTPONbHON paboTbl U YMeHWe YBEPEHHO
MPUMEHATL WX Ha MPaKTWKe MpU PeLleHNM KOHKPETHbIX 3ajady, CBOOOAHOe W MNpaBWIbHOE
060CHOBaHME NPUHATBLIX PELIEHNIA.

OTMeTKa «XOpOLUO» BbICTaBMseTCA 06yvatoLemMycs, ecnM OH TBepAO 3HaeT maTepuan,
rPamMOTHO ¥ NO CYLLECTBY M3naraeT ero, yMeeT NPUMEHSATb MONYYEHHbIE 3HAHWUS Ha NPaKTUKe, HO
[ONYCKaeT B OTBETE WU B PELUEHWM 3aJay HEKOTOPble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb
C MOMOLLbIO0 JOMNOHUTENBbHbIX BONPOCOB Mpenojasarens.

OTMeTKa «y[0BNeTBOPUTE/NIbHO»  BbICTaBMfeTCA  0OyvatollemMycs, MokasasLlemy
(hparMeHTapHbINA, Pa3poO3HEHHbI XapakTep 3HaHWIA, HeAO0CTAaTOYHO MpaBW/bHbIE POPMYMPOBKY
0a30BbIX MOHATWIA, HapyLUEHWs NIOrMYECKO NocnefoBaTeNbHOCTU B U30XKEHUW MPOrpamMMHOro
martepuana, HO Mpu 3TOM OH BfaZeeT OCHOBHbIMU MOHATUAMMW BbIHOCUMbIX HA KOHTPOJ/IbHYIO
paboTy TeM, HeoOXOLUMbIMW [N Aa/bHeiLwero 06yYeHUs M MOXET NPUMEHSATb MOJyYeHHble
3HaHMA No 06pasLy B CTaHAAapPTHOW CUTyaLU.

OTMeTKa «HeyL0BMeTBOPUTENIbHO» BbICTaBNAETCA 06y4aloLleMycs, KOTOPbIA He 3HaeT
GonbLUeli 4acTU OCHOBHOTO COAEPXKaHWsi BbIHOCKMbIX Ha KOHTPO/IbHYKO paboTy BOMPOCOB TEM
AUCLMNNHBI, [OMYyCcKaeT rpy6bble OWWOKN B (hOPMY/IMPOBKAX OCHOBHbIX MOHATUA U He yMmeeT
MCNONb30BaThb MOJTYYEHHbIE 3HAHWA.

TpeboBaHNA K BbIMOMHEHUIO TECTOBOIO 3afjaHns

TecTupoBaHue ABNSETCA OLHUM M3 OCHOBHbIX CPeACTB (DOPMaslbHOr0 KOHTPONSA KayecTsa
06yyeHns. ITO MeTof, OCHOBaHHbIN Ha CTaHAAPTU3MPOBaHHbIX 33[aHUAX, KOTOPble MO3BOMAIOT
N3MEPUTb NCUXO(U3NONOTUYECKME U INYHOCTHbIE XapaKTePUCTUKU, a TakkKe 3HaHWS, YMeHUS 1
HaBblKN UCMbITYeMOro.

OCHOBHble NPUHLUMbI TECTUPOBAHNUS, ClefytoLLme:

- CBA3b C LenaMum O06YyYeHMs - Lenn TecTUpPOBaHUA [O/MKHbI OTBeYaTb KPUTEPUAM
coLManbHOM NOMNE3HOCTN N 3HAYUMOCTU, HAYUYHON KOPPEKTHOCTU 1 0OLLECTBEHHON NOLAEPXKM;

- 0OBEKTMBHOCTb - WMCMONb30BaHME B NefarorMyeckux W3MEpeHUsX 3TOro npuHumna
Npu3BaHO He JONYCTUTb CyObEKTMBM3MA W MPEAB3ATOCTM B MPOLLECCe 3TUX U3MEPEHWUIA;

- CNpaBeAnvBOCTb W FNACHOCTb - OMHAKOBO J06pOXenaTe/lbHOe OTHOLUEHWE KO BCEM
obyuvatowumcs,  OTKPbITOCTb ~ BCeX  3TanoB  npouecca WU3MepeHWid, CBOEBPEMEHHOCTb
03HaKOM/IeHMs 0ByyatoLmNXCa € pe3ynbTaTamy U3MepPeHUii;

- CUCTEMaTUYHOCTb - CUCTEMATUYHOCTb TEeCTMPOBAHWIA 1 CaMOMPOBEPOK KaXAoro
y4ebHOro Moayns, pasgenia U Kaxaoin Tembl; BaXXHbIM acreKkToOM AaHHOro NpuHLMNa ABAsSeTCs
TpeboBaHMe penpe3eHTaTUBHOrO NpPeACTaB/leHUs CofepXaHus y4yebGHOro Kypca B COLepXaHuu
TecTa;

- TYMaHHOCTb W 3TUYHOCTb - TECTOBble 33faHUs W npoueaypa TECTUPOBAHUSA [OKHbI
MCKNIOYaTb HaHeCeHMe Kakoro-nmbo Bpefa obydarolmmcs, He AOMycKaTb YLIEM/IEHUS UX MO
HalMOHa/IbHOMY, 3THUYECKOMY, MaTepuasbHOMY, pacoBOMY, TEPPUTOPUATILHOMY, KY/IbTYPHOMY
M ApYTUM Npr3HaKam;

BaxHelMM ABNSeTCA MPUHLMUM, B COOTBETCTBMU C KOTOPbIM TECTbl AO/DKHbI 6biTh
MOCTPOeHbl MO MeToAuKe, obecneuymBaroLLel BbINONHEHWE TpeboBaHWU COOTBETCTBYIOLLErO
(hefepanbHOro rocyfapcTBeHHOro 06pa3oBaTelbHOro cTaHaapTa.

B TecTOBbIX 3afjaHWAX UCMO/b3YHOTCA YeTbipe TMNa BONPOCOB:

- 3aKpbiTas opma - ABnseTcA Haubonee pacnpoCTPaHEHHOW W npeanaraetT HECKO/bKO
anbTepHaTMBHbIX OTBETOB Ha MOCTaBNeHHbIA Bonpoc. Hanpumep, obyuvatouiemycs 3afaeTcs
BOMPOC, TPEOYOLWNIA anbTEPHATUBHOIO OTBETA «Aa» UMIN HET», «ABNSETCH» WU «HE SBNSETCS»,
OTHOCUTCA» WM «He OTHOCUTCA» W T.M. TecToBoe 3ajaHue, CoAepikallee BOMPOC B 3aKPbITOM
(hopme, BKOYaeT B cebA OAWMH WM HECKONbKO MNpaBU/ibHbIX OTBETOB WM WMHOrAa Ha3blBaeTCs
BbIOOPOUHbIM 3afaHuneM. 3akpbiTas (hopma BOMPOCOB MCMOMb3YETCA TaKXe B TecTax-3afayax C
BbI6GOPOYHbIMM OTBETaMU. B TeCTOBOM 3afaHUW B 3TOM C/lyyae C(OPMY/MPOBaHbl YC/0BUE
3afaum ¥ BCe HeobOXOAMMble WCXOAHble [AaHHble, a B OTBETax MNpeACTaBNeHbl HECKONbKO



BapMaHTOB pe3ynbTaTa PELeHMs B YUCNOBOM WM OGyKBeHHOM Buae. O6yuvatomiAica [OMKEH
pewnTb 3adady 1 NokasaTb, KaKoi U3 NpeAcTaBeHHbIX OTBETOB OH MOMYUNII.

- OTKpbITas opma - BONPOC B OTKPbLITOW (hopme MpeAcTaBnseT co60i yTBEPXKAEHUE,
KOTOpOe HeobXoAuMmo [ONONHMUTL. [aHHas (opma MOXeT ObiTb NpefcTaBneHa B TECTOBOM
3afjaHnn, Hanpumep, B BUAE CMIOBECHOr0 TEKCTa, (Jopmy/bl (ypaBHEHUS), rpadnka, B KOTOPbIX
MponyLLeHbl CYLLECTBEHHbIE COCTAaB/IAIOLLME - YacTU CI0Ba WX BYKBbI, YC/OBHblE 0603HAYEHMS,
NMHUN NN N306paXKEHNA 3N1EMEHTOB CXeMbl M rpaduka. O6yvalonMiAcs JO/MKEH MO NaMATK
BCTaBUTb COOTBETCTBYIOLLME 3/1EMEHTbI B yKa3aHHble MecTa («MpPonyCcKun»).

- YCTaHOBMIEHMe COOTBETCTBMA - B [JaHHOM Ciy4vae obyuarouiemycs npegnaratoT [sa
CMMCKa, MeXAy 3/1eMeHTaMn KOTOpPbIX CieAyeT YCTaHOBUTbL COOTBETCTBUE;

- YCTaHOBMIEHME nOCnefoBaTeNlbHOCTM - MpeAnonaraet Heo6X04MMOCTb YCTaHOBUTH
NpaBuAbHYO NOCNeL0BaTeNbHOCTbL MpeaiaraemMmoro cnucka cnoB uav gpas.

KpuTepun oueHKM 3HaHWIA Npy NPoBeAeHNN TeCTUPOBaHWN

OTMeTKa «OT/IMYHO» BbICTABMAETCA MPWU YCNOBUW NPaBUIbHOIO OTBETA HE MEHEee 4YeM
85% TEeCTOBbIX 3aAaHWIA;

OTMeTKa «X0POLLO» BbICTAB/AETCA NPU YCNOBMU NPaBU/IbHOTO OTBETA He MeHee yem 70
% TecTOBbIX 3a[aHWiA;

OTMeTKa «ya0BNeTBOPUTENbHO» BbICTABASAETCA MPU YCNOBMMN MPaBUbHOIO OTBETA HE
meHee 50 %;

OTMeTKa «HeyA0B/eTBOPUTENbHO» BbICTaBNSETCA MPWU YCNOBUWM NPaBUNbHOIO OTBETA
MeHee YeM Ha 50 % TeCcTOBbIX 3afaHui.

Pe3ynbTaTbl TEKYLLEro KOHTPONA WCNOMb3YHTCA MpYW MPOBEAEHUM MPOMEXYTOYHOM
aTTecTayuu.

KpunTepun oUeHKM 3HaHWI CTyAeHTa Ha aK3ameHe

JK3aMeH npoBoguTCcA B (PopmMe YCTHOro onpoca no 6wuneram (Bonpocam), C
npeaBapuTeNbHOM NOArOTOBKOIA.

OueHKa «OTNIMYHO» - BbICTABNAETCA CTYAEHTY, MNOKasaBLleMy BCECTOPOHHMUe,
CUCTEMATM3NPOBaHHbIE, TNy6OKMe 3HaHUS Y4eOHOW nporpammbl  AUCLUNANHBL U YMEHWe
YBEPEHHO MPUMMEHATL WX Ha MNPaKTUKe MpU PELeHUN KOHKPEeTHbIX 3afjay, CBOOOAHOE W
npaBuabHOE 060CHOBaHME NPUHATBIX PeLLeHNIA.

OueHKa «XOpoLWo» - BbICTABNAETCH CTYAeHTYy, €cnn OH TBepAO 3HaeT martepuan,
rPamMOTHO M MO CYLLECTBY M3naraeT ero, ymeeT MPUMEHATb NOSyYeHHbIe 3HAHNA Ha NPaKTUKE, HO
[0MNyCKaeT B OTBETE WM B peLleHnn 3a7a4 HeKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb
C MOMOLLbIO JONOMHUTE/bHBIX BOMPOCOB NpenojaBaTess.

OueHKa  «yaOBNEeTBOPWUTENIbHO» -  BbICTABNSIETCA  CTYAEHTY,  MOKa3aBLUEMY
(hparMeHTapHbIiA, pa3pO3HEHHbIN XapakTep 3HaHWI, HeJOCTATOYHO NpaBu/bHbIe (HOPMYIMPOBKHY
6a30BbIX MOHATUW, HaPYLUEHWS NIOTMYECKOW NOC/ef0BaTelbHOCTU B U3/10XKEHUW MPOrpaMMHOro
mMaTtepuana, HO nNpu 3TOM OH BNafeeT OCHOBHbIMW pasgenamm y4yebHOW MNpOrpaMMbl,
HEOOXOAMMbIMU ANA faNbHeAWwero 06y4yeHUs M MOXeT NPUMEHSATb MONYYEHHbIE 3HaHWA Mo
06pasLy B CTaHAAPTHOI CUTyaLun.

OueHKa «Heya0BNETBOPUTENIbHO» - BbICTABMAETCA CTYAEHTY, KOTOpblA He 3HaeT
60/bLUEN YacTM OCHOBHOIO COAepXKaHusi y4e6HOl NporpamMmbl ANCUMMANHBI, 4OMYCKaeT rpyoble
OWNOKN B (HOPMY/IMPOBKAX OCHOBHbIX MOHATUIA AUCUMUMAUHBI U He YMeeT WCNoJib30BaTb
NOMyYeHHbIe 3HAHUS MPY PeLLeHn TUMOBbLIX MPaKTUYECKMX 3afau.

8. Y4yebHO-MeTo4MYeCKOe N NH(DOPMALMOHHOE 0becneyeHne ANCLUNAnNHbL (MOAYNS,
npakTuku, MNMA)
8.1. OcHoBHag nnTepatypa

1 BeccoHoBa, H.I'. Matepuanbl gna OTAENKN 0AeXAbl [ONeKTPOHHbIN pecypc]: yvebHoe
nocobue / H.I'. beccoHoBa, b.A. BysoB. - Mockea: ®OPYM: VH®PA-M, 2018. - 144 c. -
«Znanium.com» - Pexxum goctyna: https://new.znanium.com/cataloa/document?id=303883


https://new.znanium.com/cataloa/document?id=303883

2. bysos, B.A. LLIBeiiHble HUTKM W K/eeBble MaTepuanbl AN ofeXAbl [DNeKTPOHHbIN
pecypc]: y4ye6Hoe nocobue / B.A. by3soB, H.A. CmupHoBa. - Mockea: POPYM: NHPPA-M,
2019. - 192 C. - «Znanium.com» - Pexxum foctyna:
hUps://new.znanium.com/catalog/document?id=335897

3. TiomeHes, HO.A. Martepuansl Ang NpoLeccoB cepsuca B MHAYCTPUU MOfLbI U KPacoThl
[GnekTpoHHbIN pecypc]: yyebHoe nocobue pna 6akanaspos / HO.A. TiomeHes, B.W.
CrtenbmaweHko, C.A. Bunkosa. - M.: Jawkos n K, 2017. - 400 c. - «Znanium.com» - PeXum
poctyna: http://znanium.com/catalotz/product/450781

4. AHTOHOBa, M.B. HeTKaHble TeKCTU/bHble MaTepuanbl [SNeKTPOHHbLIN pecypc]:
yuyebHoe nocobue / M.B. AHTOHOBa, W.B. KpacuHa. - KaszaHb: Ka3aHCKWI HauMOHa/bHbIN
nccnenoBaTeNlbCKUin TeXHoNornyecknii yHusepcutet, 2016. - 80 c. - 3BC «IPRbooks» - Pexum
poctyna: http://www.iprbookshop.ru/62207.html

5 Wyctos, HK.C. TekcTunbHOe MaTepuanoBefeHne: n1abopaTopHbIl  NpPaKTUKyM
[OneKTpoHHBbIN pecypc]: yuebHoe nocobue / Lyctos HO.C., Kuptoxmd C.M., OdaBbigos A.®P. -
M.: WH®PA-M, 2016. - 341 <c¢ - OBC «Znanium.com» - Pexum [ocTyna:
http://znanium.com/cataloa.php?hookinro=541445

8.2. lononHnTeNbHaa nutepatypa

1 bysoB, B.A. LLBeiHbIE HUTKM W KNeeBble MaTepuanbl AN oaexAabl [DNeKTPOHHbI
pecypc]: yyebHoe nocobue / b.A. bysos, H.A. CmunpHoBa. - M.: POPYM: NHDPA-M, 2013. -
192 C. - 3BC «Znanium.com» - Pexxum fjocryna:
http://znanium.com/cataloti.php?bookinfo=400597

2. MartepunanosefieHne (au3aliH KoCTOMa) [3NeKTPOHHbIA pecypc]: ydebHuk / E.A.
KupcaHoBa u gp. - M.: By3oBckuii yuebHuk: MH®PA-M, 2013. - 395 c. - 3bC «Znanium.com»
- Pexkum goctyna: httn://znanium.com/catalou.php?bookinfo=363810

3. LiBeTkoBa, H.H. TekcTunbHOe MaTepuanoBefeHne [SNEKTPOHHbIN pecypc]: yyebHoe
nocobue / H.H. LiBeTkoBa - CIM6.: CM6KO, 2010. - 72 c. - 3bC «IPRbooks» - Pexxum goctyna:
http://www.iprbookshop.ru/l 1254.html

8.3. VMIHhopMaLMOHHO-TENNEKOMMYHMKALMOHHbIE pecypcbl ceTu «/HTepHeT»

1 O6pa3soBatenbHblli noptan ®reOY BO «MITY» [3neKTpoHHbIA pecypc]: Pexum
poctyna: https://Tkgtu.ru/
2. KoHcynbTaHT Mntoc - cnpaBoyHas npasoBas cuctema (http://consultant.ru)

3. HayuyHas anekTpoHHas 6ubnuoteka www.eLIBRARY.RU - Pexum poctyna:
http://elibrary.ru/
4. ONeKTPOHHbIA Katanor 61BNNOTEKM - Pexum poctyna: I

http://lib.mkgtu.ru:8004/catalog/fol2;
5. EguHoe OkHO focTyna K o6pasoBaTe/lbHbIM  pecypcam: Pexum  pocTyna:
http://window.edu.ru/

8.4. [leMOHCTpayMoHHoe 06opyaoBaHue 1 ydyebHo-HarnsagHble nocooms

LLIBeiiHOe 060pyf0BaHMe:

1 YHuBepcanbHbiMKU MaliHaMmu TypicalGC6-5-2 - 2 wr.

2. MpOoMbILLNEHHbIN 4-X HUTOYHbIM 0BEPOK ¢ npaMbiM nNpueogoM AURORA A-700D-4 - 1wr.
3. MpombiLLneHHas NpAMOCTPOYHaA MalinHa ¢ npamsiM nprsogom AURORA A-8600 - 1wr.
4. MaporeHepatop Silter 2 n- 1wr.

5. MopTHOBCKME MaHeKeHbl p.44,46,48, pa3nBUKHON.

6. PaCKPoMHbu?l cTon 2,1x1,20 m
COrNACOBAHO

C BUBAVOTEKOW M T TY

_CAFI\{YCOBA E.E./
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9. MeToauyeckue ykasaHus [1s  06y4yaloLMXCA N0 OCBOEHWUIO AUCLUN/IUHBI
(mopyns, npaktuku, N'MA)

TemaTunka n cogepxxaHune nabopaTopHbIX paboT
JlabopaTopHas pa6ota Ne 1
Pacno3HaBaHne TeKCTU/IbHbIX BO/IOKOH

Llens paboTbl. OcBoeHMe MeTOA0B Pacro3HaBaHUS TEKCTU/IbHBIX BOIOKOH. W3yueHue
OT/IMYUTENbHBLIX MPU3HAKOB W OCOOEHHOCTENM CTPOEHUS OCHOBHbLIX BWOB TEKCTWU/bHbIX
BOJIOKOH.

3afaHus:

1. I3yunTb MeTOAbl pacrno3HaBaHMs TEKCTUbHbLIX BO/TOKOH.

2. O3HaKOMMUTLCA C YCTPOMCTBOM CBETOBOIO MWUKPOCKOMA M M3y4nTb Npasuia paboTbl €
HUM.

3. MpuroToBKTL Npenaparbl NPOLOILHOTO BUAA U MOMEePeYHbIX CPE30B BOIOKOH.

4. OnpegennTb W ONUCaTb OT/IMYMTENIbHbIE MPU3HAKM OCHOBHbIX BWOB BOJIOKOH
(BHeLHWIA BMA, XapaKTep ropeHus, NPOLONbHbIA BUA 1 MOMEPeYHbI cpes, BUAbl pacTBoOpuUTeNei
n~n).

OCHOBHbIe CBefleHUs

TekcTunbHoe BOJMIOKHO B cooteeTcTBuM € [TOCT 13784-94. «BonokHa W HUTK
TEKCTUNbHblE. TepMUHbI W OMpefeneHns» MpeLcTaBiseT CcoO0M  NPOTSXKEHHOe  Teno,
obnagatouiee rMOKOCTbIO M TOHUHOM WM MPUTOLHOE ANS U3FOTOBMEHUS HUTEA W TEKCTU/bHbIX
n3gennin. B COBpEMEHHOM acCOpPTMMEHTE TEeKCTW/bHbIX MaTepuanoB, MNPUMEHSEMbIX Mpu
M3rOTOB/IEHUN OfEX[bl, WUCMOMb3YHOTCA pas3/inyHble BUAbl BOJIOKOH U UX MoAudukauun. 310
Knaccuyeckue BuAbl HaTypaibHbIX, WAN MPUPOAHBLIX, BO/IOKOH (X/IOMOK, NeH, LWepCTb, LUenK),
MCKYCCTBEHHbIe (BMCKO3Hble, aleTaTHble, TpuaueTaTtHble, MeAHOaMMMWayHble W [p.) WU
CUMHTETUYECKMe nonnamuniHble (karpoH, aHunp), nonnarpHble (naBcan),
MOIMAKPUNOHNTPU/IbHBbIE (HUTPOH), MOMIMBUHUNXNOPUAHBbIE (XI0PUH) U T.4. KayeCTBEHHbIA U
KO/IMYECTBEHHbIA BOJIOKHUCTBIA COCTaB B 3HAYUTE/IbHON CTeneHW OMpeenseT mnokasaTenmn
MEXaHUYECKNX U (PU3NKO-XMMUYECKMX  CBOWCTB  MaTepuana, ero  M3HOCOCTOWKOCTb,
pasMepocTabunibHOCTb ¥ (POPMOYCTOMUYMBOCTL. B CBA3M C 3TUM BecbMa BaXKHbIM SABMSETCS
YMeHWe onpesensTb BOJIOKHUCTBIN COCTaB TEKCTU/IbHbIX MaTepuasos.

Pa3imumna mMexay TeKCTU/IbHbIMU BOJIOKHaMW. TeKCTU/IbHble BOIOKHA pas3/finyatoTcs
no pasmepam, (opme, BHellHeMy BuAy, 6necky u Tywe (BreyatneHuWe, BO3HMKatoLiee Mpu
N3YYEeHUN BOMOKOH Ha OLLYMb), YTO MOXHO 3aMeTUTb W MpPU NPOCTOM KX paccmaTpuBaHuun. B
3aBUCUMOCTWU OT A/IMHbI TEKCTU/IbHble BOSIOKHA MOAPAa3feNnstoT Ha LWTanesbHble BOSIOKHA W
37IeMeHTapHble HUTW, UNN unameHTbl. LLITanenbHble BOSIOKHA UMEKOT OrpaHUYEHHYHO LVHY.
[IVHA 3NeMeHTapHbIX HATEW, UK (hUNaMeHTOB, NPaKTUYeCKW He OrpaHuyeHa.

XNOMoK, NeH W WwepcTb NPeAcTaBAstOT COO0M LiTane/lbHble BOIOKHA, NPUYEM B Macce
BCTPEYatoTCA BOJIOKHA Pas3/IMYHOM [/IMHbI. B 4acTHOCTWU, BOJIOKHA XJIONKa MOApas3fenstoT o
O/IMHEe HA  KOPOTKOBOJIOKHUCTble  (20-27 MM), CpefHEeBO/IOKHUCTblE (27-35 MM)
OJIMHHOBOJMIOKHUCTBIE (35-50 MM). JleH NpUMeHAOT B MPOWM3BOACTBE MaTepuanoB B Bufae
KOMMNIEKCHbIX BOMOKOH, COCTOALWMX U3 MPOAOALHO COEAMHEHHBIX MeXAy COOO0W 3/1eMeHTapHbIX
BOJIOKOH, MO3TOMY OHW OT/IMYAKOTCA 3HAYMTENbHON ANMHOW (B0 250 MM). [nuHa BOMOKOH
OBeYbEN LIepcTV B 3aBUCMMOCTM OT ee Tuna Takke Konebnetcs B WMPOKKUX npegenax (go 120
MM); BOJIOKHa aHropcKoi LwepcTu (aHropa, MOXep), BepOnrOXbeil LWepcTn (anbnaka) w
KPOMYBLETO MyXa UMEIOT 3HAYNTENbHYIO A/IMHY (40 250 MMm).

HaTypa/bHblii LWenK Yyalle BCero UCnosb3ytT B BUAE KOMMNEKCHOW HUTK, COCTOSLLEN M3
[BYX CK/EEHHbIX CEpULUHOM 3/IEMEHTAPHbIX HWUTER, pexke - B BUAE LUTANe/IbHOro BOJIOKHA.
AueTaTHble ¥ TpuaueTaTHble BOOKHA NPUMEHSAIOT B BUAEe PUNAMEHTHbLIX HWUTEW, BUCKO3HbIE U
CUHTETUYECKME BOJIOKHA - B BUAE 3/1eMEHTapHbIX HUTE W LTanefbHbIX BOJIOKOH. TaK Kak
XUMWYECKME LUTanesibHble BOJIOKHA Yalle MoayyarT NyTem Pe3KUTEKCTUNLHOTO XryTa, TO B
macce B 06beMe 0A4HOro o6pasya OHU MOryT UMeTb OAMHAKOBYHO AVHY. TOJLNHA TEKCTU/bHBIX



BO/IOKOH KO/Me6NeTcs B LUMPOKMX Mpefenax - OT HECKOMbKUX [0 HECKONbKUX COTEH MUKPOH
(neH, MOHOHWTW). [Ns HaTypanbHbIX BOMOKOH B MacCe XapakTepHa HepaBHOMEPHOCTb MO
TONLMHE; KPOMe TOro, 3aMeTHOE pasnnuve TONLMHbLI BAOMb BOMOKHA HAGMOAAETCs Y NbHA W
HaTYpanbHOrO LLe/Ka.
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Puc. 1.1- MNpoaonbHbI BAA M NONEPEYHbI CPE3 X/I0MKOBbLIX BO/IOKOH Pa3HOl CTeMeHu
3penocTu

XnonkoBoe BONMOKHO (puc. 1.1) B MpoAonbHOM BuAe nNpeacTaBnsieT  cobov
Monynpo3payHyro Cr/IOLWEHHY0 PaCcTUTENIbHYI0 KNEeTKY, CKPYUYeHHYH BOKPYr MpPOA0/bHOW ocu
nonepeMeHHoO B 060MX Hanpas/ieHusX. Ha nonepeyHoOM cpese X/IONKOBOTO BOJIOKHA MOA
MUKPOCKOMNOM OTYEeT/NIMBO BWUAEH KaHan. CTeneHb CM/IOLWEHHOCTU MU CKPYYEHHOCTU BOJOKHA,
pasMepbl 1 hopma MomnepeyHoro CEYeHNa 1 KaHasna 3aBUCAT OT CTEMEHU 3PefioCTU BO/IOKHA.

Puc. 1.2 - MpoaonbHblii BUA 1 NOMNEPEYHbI CPe3 3NEMEHTAPHONO NIbHAHOTO BO/IOKHA

JlbHSiHbIE BONOKHa MCMNOMb3YOT B TEKCTU/ILHOM MPOWU3BOACTBE B BMAE KOMMIEKCHbIX
(TEXHMYECKMX) BOSIOKOH, COCTOAWMX W3 NPOAOSIbHO COEAMHEHHbLIX 3M1eMEHTapHbIX BOOKOH.
AnemeHTapHOe BOMOKHO NbHa (puc. 1.2) npeacTaBnseT co60il BepeTeHOOOpasHYk K/IEeTKy C
Y3KUM KaHasioM W 3a0CTPEHHbIMY 3aKPbITbIMU KOHLAMKU. MonepeyHblii cpe3 umeeT 5-6 rpaHeii ¢
3aKPYrNeHHbIMW  YriaMn  MeXay HMMKW W KaHalom B LeHTpe. Ha npogonbHOM  BuAe
3NeMEeHTapHOro0 BOMIOKHA XOPOLWIO 3aMeTHbl TEMHble MOMEPeYHO PacnoNOXeHHbIE LUTPUXM-
CABUTUN», Cnefbl M3NOMOB M M3rMBOB BOMOKOH MPU MX POCTE U MEXAHUYECKOM BO3AENCTBUM
npu nepBrMYHO 06paboTKe.



Puc. 1.3 - MpogonbHbIi BUA 1 NONEPEYHbI CPe3 pasNyHbIX TUMOB BOTIOKOH LLUEPCTU:
a) nyx, 6) NnepexoaHblii BONOC, B) OCTb, ) MEPTBbIA BOOC

LLiepcTsHble BOMOKHa (puc. 1.3) B 3aBUCUMOCTU OT OCOGEHHOCTM CTPOEHUS AeNsT Ha
yeTblpe TUMA: NyX, NEPEXOAHbIV BOMOC, OCTb 1 MePTBbI/ BOIOC, KOTOPbIE NIETKO Pa3inyvMbl Mpu
U3YYEHMMN X NOA MUKPOCKOMOM.
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Puc. 1.4 - MNpofonbHbIA BUL U NONEPEYHbIn Cpe3 HaTypaslbHOrO LUESKa:
a) KOKOHHasa HUTb, 6) HUTb 06ecKneeHHan (LLIE/KOBUHA)

KokoHHas HWUTb HaTypasbHOro wesnka (puc. 1.4, a) npeactaBnseT cob0ii KOMMIEKCHYHO
HEPOBHYIKO MO TONWMHE HWUTb, COCTOALLYK W3 [BYX 3/1EMEHTaPHbIX HUTENR, CK/IEEHHbIX
CepULMHOM, KOTOPbI BECbMa HEPABHOMEPHO pacnpefesieH Mo noBepxXHOCTU HUTKW. TonepeyHbli
Cpe3s BOJIOKHA MMeeT hopMy 160 HENPaBUILHOTO OBana, MO0 TPEYro/ibHUKa CO CKPYT/IeHHbIMM
yrnamu. [locne 4aCTUYHOrO yAaneHus CepuLMHa HaTypasbHbll LWenk npeacTaBnseT coboin
OTAe/IbHble (hnnamMeHTHble HATK (puc. 1.4, 6).
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Puc. 15 - MpoaonbHbIli BUA U MONEPEYHbIA MCKYCCTBEHHbLIX BOMOKOH: a) BUCKO3HOe, 0)
aueTtaTHoOe, B) KarpoHOBOE, I) 1aBCaHOBOE, f1) HUTPOHOBOE, €) HUTPOHOBOE, XX) X/IOPUHOBOE

Bucko3Hble BOMOKHa (puc. 1.5, a) WMeT Ha MNOBEPXHOCTM MHOXECTBO 4acTo
PacnonOXeHHbIX MNPOAO/bHBLIX MOM0C U CWIbHO W3pPE3aHHbI/i CMOUCTBLIA NONepeyHnK. 3T
CB3aHO C OCOGEHHOCTSMU (POPMUPOBAHWS BOMIOKOH B NPSAUILHOM pacTBope. ALeTaTHble U



TpuaueTaTHble BOMOKHa (puc. 1.5, 6) 06najatoT MOMepeyHbIM CPe3oM C/IOKHOr0 KOHTypa ¢
rnyboKMMM BRagvHamu, KOTOPble BO3HWKAtOT B pe3y/ibTaTe WCMapeHus pacTBOPUTENs Mpw
(hopmoBaHUM  BOMIOKOH.  onnamugHble  (KanpoH,  aHup), NonuMagumpHble  (naBcaH),
NONMNPONWIEHOBbIE BOIOKHA UMEKT OAHOPOAHYH CTPYKTYPY W FNafKyr LUAVHAPUYECKYIO
thopmy (puc. 1.5, B, ). HUTpOHOBbIE M XNOPMHOBbLIE BOMOKHa (puc. 1.5, A-X) ob6nagatoT
C/MIOXKHLIM MOMEPeYHbIM CeYeHMEM C BMagUHaMU  pasfiMYyHOl  FNy6uHbl U OPMbI, 4TO
OTpaXkaeTcs, B CBOK 0Yepepb, Ha NPOLO/IbHOM BUAE 3TUX BOMIOKOH.

B3anmogeincTene ¢ XMMUYECKMMU peakTMBamu. B 3aBUCMMOCTM OT XUMWUYECKOrO
cocTaBa M OCOGEHHOCTel CTPOEHWA TEeKCTW/bHble BOJSIOKHA MO-PasHOMY B3aUMOAEWCTBYIOT C
PasMYHbIMN  XMMUYECKMMM peakTuBamu. [lpexae BCero, 370 OTHOCUTCA K CMNOCOBGHOCTM
BO/IOKOH pacTBOpATbCA. Bce BMAbl rvapaTLENION03HbIX BOMOKOH /1IEFKO pPacTBOPAOTCA B
MeAHO-aMMWa4YHOM KOMI/IEKCE B OT/MUME OT 6efKOBbIX (LIEPCTb, LWEAK) W CUHTETUYECKUX
BOMOKOH. IM0b3ysAcb AaHHbIMU O PpaCTBOPUMOCTU BOIOKOH, MOXKHO PasiMynTb BO/IOKHA, CXOXNe
no Apyrum npusHakam. Tak, Hanpumep, aueTtaTHOe BOJIOKHO B OTAM4YMEe OT TpualeTaTHOro
pacTBOPSIETCS B aUeTOHe; NoAnaMuAHble BOSIOKHA OTANYAKTCA OT MOANIMUPHLIX TEM, UYTO OHWU
pacTBOpPVMbl B MypaBbWHOW M YKCYCHOI KMcnoTax. KanpoH pacTBopsieTcsi B cflabom pacTBope
CONAAHOM KWCNOTbl Ha X0MoA4y, B TO BPEMS KaK aHWA B 3TMUX YCMOBMSAX PpacTBOpsSeTcs npwu
KUNAYeHWN. XapaKTepHbIM PacTBOPUTENIEM MPW  HarpeBaHWW ANs  HUTPOHa  SBNSieTCS
anmeTundgopMmammg. MUKpoXMMUYECKNE UCNbITaHUS MPOBOAAT Ha X0N04y, NPW HarpeBaHUW Unn
KUNAYEHUN.

B Tabnuue 11 npuBefdeHbl AaHHbIE O PacTBOPMMOCTW OTAENbHbIX BWMAOB BOMOKOH B
Pa3NYHbIX XMMUYECKNX PeaKTUBax.

Pacno3HaBaTb BO/IOKHA MOXKHO NpPW MOMOLLM LBETHbIX peakunii. B KauecTBe Kpacutenei
4acTO UCMONb3YIOT XN0PUMHK o4 1 peakTuB AP (aHUN 4nUCTO-rony60i B CMecu ¢ poAaMMUHOM
B). XnopuuHkinog okpawnsaeT X10MNKOBble, BUCKO3HbIE Y MefHOAMMMaYHble BOSIOKHA B CUHWUIA
WA KpacHO-(hMONeTOBbIE LBETA; /IEH - B TEMHO-(DVMONETOBLIM LBET; BOMIOKHA LUEPCTU, LUESKa,
KanpoHa, aHmAa, aueTaTHble - B XenTblid uBeT. Mpn 06paboTke peakTBOM AP BWCKO3HblE
BO/IOKHA OKpaLuu1BatOTCA B (PUOMETOBLIN LBET, MeAHOAMMMAYHbIE - B CUHWIA, @ alleTaTHble MOYTK
He OKpalwmBatoTcA. [ns pacnos3HaBaHWs MepCepu30BaHHOrO U HemMepCcepM30BaHHOIO XJ/0Mnka
Npo6bl OKPalMBAKOT KpacuTeleM KOHFO KPacHbI M Mnocne TuiaTenbHOW MPOMbIBKM BOMOKHA
obpabatbiBatoT  10%-HbIM  pacTBOPOM CEPHON  KMCNOTbl.  Mepcepn3oBaHHble  BOJIOKHA
npnobpeTatoT TEMHO-CUHUIA LBET, KOTOPbIA Ha BO3AYXe NEpexofuT B KPpacHOBATO-(hMOMETOBBIN;
HemMepcepr30BaHHbIV XN0MOK OKpallnBaeTCA B CUHWIA LBET.

Tabnuua 1.1- PacTBOPMMOCTb BOMIOKOH B Pa3/IMUHbIX XUMUYECKUX peakTUBax
XNUMUYECKne peakTuBbl
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Xnonok P H P6,8 P6,8 PB - - H H -
Mepcepr30BaHH blit P H P6,8 P6,B PB - - I I
X/IONOK
Ien P H P6,r P6.n PB - - H H -
LepcTb H Pag nMeg T16 H Ha Ha H H -
HaTypanbHblli ek P P6,r o PB H Ha Ha H H -
BuckosHoe P P6,8 P6,B PB Ps - - H H -



MegHo-aMmmayvHoe p P6,8 P6,B PB PB - H H -
AueTaTHoe M P6 P6 PB P6 P6 P6 p p n
TpuraueTtaTHoe H - P6 P6 P6 - P p H -
KanpoH H H P6,8 Pa,B Pr Po,r P6 p H H
AHung H H P6,8 P61 p Poe,r PO,r Pr H H
NascaH H Pag P6,g5 P6,5 Pr H H Pr  H H
HuTpoH H Ma H6 H6 PO - - - - -
XnopuH H H H H H H - H H6

MpumeyaHne. B Tabnauue NpUHATbI CNeayroLiMe yCNoBHble 0603HauYeHNs; H - He pacTBOpsieTCS;
M - nnoxo pacTeopseTcs; P- pacTBopsieTcs; a . B cnabom pacTBope; 6 . B KPenkom
pacTBOpPE; B - HaX0ONOAy; I- NPV HarpeBaHumn; 4 - Npu KNMNSAYEHNUN.

MeToaunKa BbINOSTHEHUA PaboThbl

[Ona  pacnosHaBaHWA  TEKCTW/IbHbIX  BOJIOKOH  WCMOMb3YKT  psAj  MEeTO[OB:
OpraHoNenTMYECKNA, METOA rOPEHUs, CBETOBYH) MUKPOCKOMMIO, MUKPOXMMUYECKNE UCMbITaHNS.
[na BbINONHeHWA paboTbl GepyT Npo6bl PasMYHbIX BUAOB HaTypasbHbIX W XUMUYECKUX
BO/IOKOH B BWAE BONOKHWUCTOW MacCbl, My4yKa 3MEMEHTapHbIX HUTEN, HUTU W3 TEKCTUIbHbIX
maTepuanos, OAHOPOLHbLIX MO BOMOKHUCTOMY cocTaBy. [lepeg Hayanom aHann3a C BOMOKOH
yAanaT BCe NOCTOPOHHYME BELLLECTBa, TaK1e Kak >Kup, 3amMacnusaTtenn, OTAeN04YHbIe npenaparsbl,
MOKPbITUA, 3arpsasHeHnUa U T.M. [ 0TMbIBaHWA 3amac/ivBartesid BO/IOKHa NOMeLLatoT B aup nnu
95%-HbIn  cnMPT WA acTparmpyroT 6eH3onom. Kpaxman ypanalT  KAMNAYeHWeM B
ANCTUNNNPOBAHHON Bode Mnn B 25%-HOM pacTBOpE HEMTpanbHOro Mblna. Mpu npoBeaeHUn
aHaim3a, 0CO6EHHO B Cnyyae NMPUMEHEHWS MeToda LBETHbIX peakuuid, OKpalleHHble BO/IOKHA
o6ecLiBeUNBAOT BOJHbIM PacTBOPOM Trunocynbnta KOHUEeHTpauum 2-3 r/n. Ecnu 3Toro
HeLoCTaTO4yHO, BO/IOKHA 06pabaTtbiBatOT C/labblM pPacTBOPOM a30THOW KWUCNOTbI, a 3aTeM
NMPOMbIBalOT B TOpAYeil U XOMOAHOW BOLE [0 MOJMIHOTO YAaneHWs OCTaTKOB KWCOTbl W
KpacuTens.

lNMocnegoBaTenbHOCTL — pacrosHaBaHMA  BOMIOKOH TaKoBa:  OPraHofienTUYeckoe
M3yyeHWe, WCMbITAaHWE HA TOPeHWe; MWKPOCKOMWYECKOE  MUCCMefOBaHUE  CTPYKTYpbI,
MUKPOXUMUYECKUNE UCMbITAHUS.

OpraHonenTnyeckoe wusydeHue. [1pobbl BOMIOKOH paccMaTpuBaloT, OLLYMbIBAKOT,
NnpoBoAA NpeABapUTENbHYIO OLEHKY UX pasMepoB, POPMbl, U3BUTOCTWN, PABHOMEPHOCTW B Macce,
6necka v Tywe v genas NpuoOAN3UTENbHbIE BbIBOAbI O NMPUHAAIEXHOCTU BOIOKOH K TOMN MK
WHOW rpynne. Ona feTaibHOT0 pacCMOTPEHUA MOXHO MCMO/b30BaTh Nyny.

McnbiTaHMe Ha ropeHue. 3TOT MeTOj WM3YYeHUs OCHOBAH Ha aHa/in3e XapaKTepHbIX
NMPU3HaKOB NPU ropeHnn Npobbl BOSIOKOH, @ UMEHHO: MOBELEHWE MPU BHECEHWUMN W BbIHECEHUU U3
OrHAa (3aropaHwue, obyrnvBaHue, naasjaeHNE), CKOPOCTb FOPeHUs, LUBET 1 popma niaaMeHu, 3anax
ropeHus, BWUJ W LBET OCTaTKa, ero CrocobHOCTb K pacTupaHuto. Mpu npoBefeHUN WUCMbITaHUA
TEKCTU/IbHbIX BOMIOKOH Ha TrOpeHMe HeobXOoAMMO WMeTb CNUPTOBYHD TOPenky, MUHLET |
NOA/MIOXKKY B BMAe MNMaCTUHKM M3  TepMOCTOMKOro Mmartepuana. W3 npobbl  BOMIOKOH,
npefHasHa4yeHHbIX [N1S aHanv3a, W3roTOB/AKT 3/IEMEHTapHY0 MNpoby B BUAE CKPYYEHHOro
XryTta gnumHoi ao 50 mm. OAMH KOHew, Mpobbl 3aKUMatoT MUHLETOM, APYroi MoABOAAT Ha
KOPOTKOE BpeMsl K nyiameHn cOoKy, nomkuras npoby. Ecnm He ygaeTca nofkeds npoby cpasy,
3TO [eliCcTBME MOBTOPSAIOT HECKOMbKO pa3; NpoLuecc ropeHuns cnegyeT Habno4aTb BHE MAaMeHW.
M0 OKOHYaHWM TOpPeHWs OCTaTOK AO/DKEH OCThbITb, MOC/AE Yero ero MOXHO MOMbITaTbCA
pacTepeTb nasbuamu. Becb npouecc UCMbITaHWA Ha rOpeHWe Heo6XOAMMO MNPOBOAWUTL Hap
TEePMOCTOIMKOM NNacTUHOM.

MMUKpOCKONMMYecKoe wucCefoBaHne CTPYKTYpbl. [N MPUroToBAEHUS BPeMeHHbIX
npenapaToB NPOAO/ILHOIO BMAa Ha NPeAMETHOE CTEKN0 MUMETKON WM CTEKNSAHHOM MafoyvKoi



HaHoCAT 1-2 Kannu AUCTUANMPOBAHHOM BOAbI WAWM TNWLEPUHA, He Bbi3blBalOLWEro HabyxaHve
BO/IOKOH (NpW MCCNeAoBaHUM LIEPCTM WU LWefKa). B XMAKOCTb NOMeLWaT OTPe3KM BOMOKOH,
paBHOMEPHO pa3fdensisi u pacnpegenss Ux npenapoBanbHOM Mrnoi. 3aTemM MOKPbIBatOT npenapat
MOKPOBHbIM CTEKOM. [ns 3Toro, AepXa MpeAMeTHOe CTeKN0 B /IEBOM pyke, 60MbWUM U
CpeaHVM Manbuammn 6epyT 3a pebpa MOKPOBHOE CTEK/O0, CTABAT HMXKHUM PebpOM Ha CMOYEHHbIA
y4acTOK MpeaMeTHOro CTeKna W, NpuaepXuBas yKasaTe/lbHbIM MasbLeM MOKPOBHOE CTEKNO,
MeZ/IEHHO OMYCKaKT ero Ha CMOYEeHHble BOJIOKHA. [py 3TOM Heo6X04MMO CNneAnTb, YTOObI NOf
MOKPOBHbIM CTEK/IOM He 06pa30BbIBA/INCH NY3bIPbKN BO34YXa, KOTOPbIE MELLAKT PacCCMOTPEHMIO
06beKTa. M3nuwiek Bnarv yaanawT ¢ npenapata GuibTPoBasibHON 6ymaroi.

MWKPOXMMUYECKNE WUCMbITAHUSA. ITOT METOA Ppacno3HaHMs BOJIOKOH BKAKOYaeT
MCNbITAHUA HA PaCTBOPUMOCTb W LiBETHbIE peakuuu, NO3BOMAET CPaBHUTENILHO NIErKO pasnnyatb
BO/IOKHA, MMetolMe MPUMEPHO OAUHAKOBbIE MPU3HAKM NPU OPraHoONenTUYECKOM M3YUYeHUN
BO/IOKOH, WCMbITaHUM WX MPUW TFOPEHMM U MUKPOCKOMUYECKOM WcCnefoBaHun. [loaTomy
MUKPOXUMWUYECKME WCMbITAaHUSA MPUMEHSIIOT KakK KOHTPO/bHblE, KOrja HeT YBEPEeHHOCTU B
NpaBUIbLHOCTU BbIBOAOB NPOBEAEHHOMO aHanM3a PaCCMOTPEHHbIMU BbiLIE METOAAMM.

Ha npegMeTHOe CTEKNO C /1eBOM CTOPOHbl MOKPOBHOrO CTekna MUMNEeTKON unnn
CTEKNAHHOWN MaNOYKOW HAHOCAT Kan XMMUYEeCcKoro peaktmea. CrnpaBoil CTOPOHbI MOKPOBHOMO
CTekna pacnonarardT NOMOCKY (WAbTPOBaNbHOW OymarM, € MNOMOLLbI KOTOPO peareHT
3acacblBaeTcs nof npeAaMeTHoe cTekno. Janee HabnoaatoT 4eACTBME peareHTa Ha BOMOKHO. Mpu
APYrOM CMocobe XMMWUYECKWIA peareHT HaHOCUTCS Ha Mpo6y BOMOKOH NpU MPUrOTOBAEHMU
npenapara BMeCTO ANCTUAIMPOBAHHOW BOAbl. Mpn HEO6X0AMMOCTM NOArOTOBMEHHbIV Npenapat
npeABapuTeNbHO HAarpeBalT HEKOTOPOE BPEMS, 3aTEM pacCMaTpUBalOT Nog MUKPOCKOMOM.

MUWKPOXMMUYECKNE MUCMbITAHUA NpU AEeACTBUM KUCMOT, LIEN0oYeil, pacTBopuTenei BO
MHOTUX Ciy4Yasx npowe u yaobHee NpPoBOAWTbL, MOMeEW,as NpPobbl BOJIOKOH B NPOGMPKM 1
obpabaTbiBass WX COOTBETCTBYHOLMMWU peareHTamu. [Mpy 3TOM MOXHO Habnw4aTb TOMbKO
OKOHYaTeNbHbI/ BapuaHT.

PesynbTaTbl nabopaTopHOW paboTbl NpeAcTaBAAlOT B BUAe Tabniuubl, COCTaB/EHHOW MO
(opme 1.1

BonokHO [MpogonbHbIi MonepeyHblit OCOGEHHOCTY TopeHus PacTBOpUTENb
BUA, cpes npu B npu 3anax u
BHECEHVM NMaMeHW yaaNeHUn xapakrep
B nyiams 7] ocTatka
nnaMeHu
1 2 3 4 5 6 7 8

Na6opaTopHas paboTa COCTOMT U3 YETbIPeX YacTeid, 06LLE NPOLOMKNTENLHOCTD 9 .

KOHTpO/IbHbIE BOMPOCHI

1 KaKoBbl OTANYUTENbHbIE MPU3HAKWU TOPEHNS rMapaTLenton03HbIX BONOKOH?

2. KakoBbl XapakTepHble NMPU3HaKN ropeHns 6enKoBbIX BOTIOKOH?

3. Kakune BO/IOKHA ropAT KONTAWMM naameHem?

4. KakoBbl 0TNMYMTENbHblIE OCOGEHHOCTU CTPOEHUA Pa3/NYHbIX TUMOB LLEPCTAHbIX
BO/IOKOH?

5. UeM OT/IMYAKOTCS BOMIOKHA X/10MKa Pa3fNyHOM CTeNeHN 3penocTun?

6. KakvM cnoco6om MOXXHO pasnnyuTb aueTaTHOe 1 TpuaueTaTtHoe BOSIOKHA?

1. Kakue BOMOKHa Npu niaBneHnn nnasatca?

Na6opaTtopHasa pabdoTa Ne 2



Tema: Bugbl TEKCTUbHbIX HUTER U 0COBEHHOCTb MX CTpOeHNA

Llenb paboThl. M3yueHne CTPYKTYpbl OCHOBHbIX BUOB TEKCTU/IbHbIX HUTEIA.

3afaHus:

1 N3yunTb Knaccuukaumo TEKCTUbHLIX HUTE, UCMNONb3yeMbIX B NMPOU3BOACTBE
MaTepuanoB OLEX/bI.

2. MpoBecT aHanM3 nNpob6 TEKCTW/bHBIX HUTEA U  BbIBUTb  OCHOBHbIE
OTNNYNUTENbHbIE OCOOEHHOCTU UX CTPOEHNS.

3. Onpefenutb MnokasaTenn CTPYKTYPHbIX XapakTepucTuk 1-3 BWAOB HWTeR (no

3afjaHuIo0 npenogasaTens).
OCHOBHbIe CBefleHUSA:

1 Bwuabl TEKCTU/bHbIX HUTel. B COBpPeMEHHOM TeKCTW/IbHOM MPOW3BOACTBE WCMONb3YHOT
LUMPOKMIA acCOPTUMEHT pa3HOOOpa3HbIX MO CTPOEHWMIO HUTE: KNacCUYECKMe BUAbI MNPSHKU,
KOMM/IEKCHble, KOMOWHWPOBAHHble HWUTW W MOHOHUTM, TMJIEHOYHbIE HUTWU HUTEMNOAO0OHbIE
BA3aHHbIE, TKaHble, NieTeHble TEKCTUIbHbIE U34enna (LEenoYKn, LHYPbI, NIEHTbI, TECbMbI U T.4.).
3Had UX CTPYKTYpHble 0CO6EHHOCTW, MOXHO MNPOrHO3MpoBaTb CBOWCTBA MaTepuanos,
M3rOTOB/MIEHHbIX W3 3TUX HUTEN, N U3LENNIA.

MeToaunKa BbINONHEHNS] PaboThbl
AHanun3 CTPOEHUS TEKCTUNbHbLIX HUTENA.
OnpeaeneHne NMHERHON NAOTHOCTU HUTENA.
OnpepaeneHne KpyTKu HUTENA.
OnpeaeneHne BOPCUCTOCTM MPSHKNA.
Pe3ynbTaTbl aHanmn3a CTPYKTYpPbl HUTER 3aHOCAT B TabnuLly.

HPWODN R

TonwmHa KpyTka O603HayeHVe
< n
s P Nunein Y
o UCYHOK JluHeliHaa [Odwuamet ncno rpaguyeckoe
@ Hutb y A P . Koagpgumument pach
5 HATU  MNOTHOCTb  HUTU KpyueHmn - - o n3obpaxkeHune
= 71Tekc (l,,, MM K, Kp/Mm Py CTPYKTYpbI
HUTK
KOHTpO/IbHbIe BOMPOCHI
1 Kakune pasHOBUAHOCTU MPSXN Bbl 3HaeTe?

2. UeM 0T/IMYAOTCA CTPYKTYPbl MOHOHUTE, KOMMNNEKCHBIX HATEA 1 NPSXN?



3. UTo Takoe (hacoHHast HUTb? Kakue BUAbI (DACOHHbLIX HUTEV Bbl 3HaeTE?
4, KaKoBbl CTPYKTYpPHbIe XapaKTEPUCTUKN TEKCTUMbHbIX HATE?
5. Ha uem ocHoBaHa pa6oTa KpyTKoMepa?

JlabopaTopHas pa6boTa Ne 3
Tema: KauyecTBeHHOE 1 KO/IMYECTBEHHOE OMpeaesieHne BOIOKHUCTOrO cocTaBa
TEKCTUNbHbIX MaTepuasnos.

Llenb paboTbl. 3akpensieHMe WM KOHTPONb 3HAHWIA OTAMYMTENbHLIX OCOBEHHOCTEN W
CTPOEHMS|  TEKCTWbHbIX BOMOKOH W  HUTeli. OCBOEHME MeTOAO0B pacrno3HaBaHMs U
KONIMYEeCTBEHHOMO OMpefeNieHMs BOIOKHUCTOrO COCTaBa MaTepuasios.

3afaHus:
1 OnpepennTb BMA TEKCTUNbHBIX HATEN 3afaHHbIX 06pa3LL0B MaTepnasos.

2. MpoaHann3nMpoBaTb BONOKHUCTbIN COCTaB TEKCTU/IbHLIX MaTepnanos.
3. OnpegenuThb (MO yKa3aHMIO NpenojaBaTens) KOMYeCTBEHHOe COfepXKaHNe BOMOKOH B

obpasue maTepuana
MeTofMKa BbIMNO/IHEHUA PaboThl

1. OnpepaeneHve CTPOEHNS HUTEIA.

2. OnpefieneHne BONOKHUCTOrO COCTaBa HUTEIA.

3. KonnuecTBeHHOe onpe/eneHne BONOKHUCTOrO COCTaBa.

Pe3ynbTaTbl aHa/3a CTPOEHWS HUTEl 1 BONOKHUCTOrO COCTaBa 3aHOCAT B TabnuLy

BONoKHMUCTLIN cocTaB

Matepuan HuTb PucyHoK HUTK Mpn3Haku MpoaonbHbI
P y P POA Bupa BonokHa
ropeHus BUA

Pe3y/nbTaTbl KONMYECTBEHHOrO aHanu3a BO/IOKHUCTOrO cOCTaBa MPeACTaBAAKT B BUAE
Tabnuy

B0O/IOKHUCTbLIA cocTaB

Macca anemeHTapHOW Nnpo6bl
Martepuan P P Macca nyyka MaccoBasa fons
Mo, Mr Bug BonokHa 0

M[,mr sonokHa C %
Maccosas gons MaccoBas gons

. Macca npo6sl Macca A A

Marepuan ~ CO/OKHMCTBIA  epnana Mo, ocTaBLInXCA L-ro 2-ro

P cocTaB P c o BONOKOH Mi. T KOMMOHEHTa  KOMMOHEHTa

! C|,.% c,,%

JlabopaTtopHas pa6oTa Ne 4

Tema: OnpefieneHne NMHERHBIX Pa3MepoB, CTPYKTYPHbIX XapaKTepUCTUK U
NMOBEPXHOCTHOM MIOTHOCTY TKaHMW.

Llenb paboTbl. M3yueHMe MeTOAOB ONpefeneHns NMHENHbIX Pa3MepoB, CTPYKTYPHbIX
XapaKTepPUCTUK, NMOBEPXHOCTHOM MNOTHOCTM TKaHW W aHanM3a TKaLKMX NepensieTeHuid.

3agaHus:

1 OCBOMTb  MeTofbl  OMNpefeneHnss  NUHeliHbIX  Pa3MepoB,  CTPYKTYPHbIX
XapaKTePUCTUK U NOBEPXHOCTHOM MAOTHOCTU TKaHW.

2. N3yunTb  KnacCMuKaumio  TKAUKUX  MepenieTeHuid,  NpuHUMMbL WX

MaTeMaTUYeCcKOro 0603HauYeHUs n METOAbl aHa/In3a NepenneTeHns.



3. OnpegennTb NIMHEeRHblE pa3Mepbl, MoKasaTe/in CTPYKTYPHbIX XapakKTepucTuK u
MOBEPXHOCTHOM NAIOTHOCTW TKaHMW.
4. MpoBecTn aHanM3 nepensieTeHNn PasNYHbIX BULOB TKaHW.
OcCHOBHble cBegeHUsA
TkaHb - MaTepuan, 06pa3oBaHHbIA B pe3y/bTaTe B3aMMHOIO MepensieTeHns CUCTeM
MPoAo/bHbIX (OCHOBLI) M MonepeyHbiX (YTKa) HUTeR. [lepenneTeHne onpefenseT MOPAAOK
B3aMIMHOI0 PacrofIoKEHUS U CBA3M HUTU OCHOBbI U YyTKa. [lepekpblTue 0603Ha4YaeT MecTo
BCTPEYM HUTU OCHOBbI M yTKa. Pa3nnyaloT: OCHOBHOE NepekpbiTue, Korja Ha NMLeBoii CTOPOHe
TKaHW HUTb OCHOBbI PacrosioXXeHa MOBEPX HUTU YTKa, U YTOUYHOe MepekpbITe, Korga HATb yTKa
Haxo4WTCA Haf HUTbKO OCHOBbl. PanmopT nepenfneTeHWsi - 3TO HauMMEeHbLUee YUCNO HUTEN
ocHoBbI (Ro) 1 HUTeR yTKa (Ry), 06pa3ytoLMX 3aKOHYEHHbI PUCYHOK MepensieTeHns. Y4acTok,
Ha KOTOPOM HUTb NEPeXoAuT C NNLEBOWA CTOPOHbI Ha M3HAHOYHYHO WM C M3HAHOYHOWN CTOPOHbI
Ha /MUEBYI0, HasblBalOT MoneM cBAsW. Cpasur (O), MNOKa3blBaeT Ha KakKoe 4YWUC/I0 HUTeW
CMeWaTcs B MepenneTeHUM MO0 BepTUKaNM MNepPekpbiTUS OLHOW HUTU  OTHOCUTENbHO
MepekpbITUIA APYTOiA.
PUCYHOK NepenneTeHUs NpefcTaBnsfoT B BUAe rpadmka (puc 4.1). Ha pucyHke Kaxziplin
FOPU3OHTaNbHBLIA PS4 COOTBETCTBYET  YTOYHOM
HUTKW,  KaX[Abli  BEPTUKaNbHbIA  CTONGMK -
OCHOBHOM HWUTW; HUTW OCHOBbI W YTKa YCNOBHO

MPUHUMAtOTCS OAVMHAKOBOIA TO/NLLWHBI,

MPOMEXYTKM  MeXay  HWMM  OTCYTCTBYIOT.

Ry OCHOBHble nepekpbITHS Ha rpacguike

- 3alITPUXOBbIBAIOT, YTOUHblE OCTaBNAT
Ro He3aLLTPVXOBaHHbIMU.

ToNWMHA HUTEN TKaHU XapaKTepu3yeTcs

PucyHok 41 - Cxema (a) u rpaguk (6) 7VHEVHOI nnoTHocTbio T, Teke, npeAcTasnstowlel
TK-AMK-NM Menp:nneTeHns CO60I OTHOLLIEHME MacChl T, MF, HATU K ee fiInHe

L, ™, u paccuuTbiBaeTca no  gopmynam
NpuBeAeHHbLIM HIDKE.

MNOTHOCTb PACcMONIOXKEHNS HUTEA B TKAHW OLEHUBAKOT YMCIOM HUTEN OCHOBLI J10, 1 yTKa
MMy Ha 100 mMm. JTOT nokasaTefib CTPYKTYpbl ABNASETCA CTaHAAPTHbLIM, W €ro 3HayeHwe [Nd
KQXLOro BUAa TKaHW HOPMUPYETCA TeXHW4Yeckumu ycnosusamum (TY) unm TeXHUYECKUM
onucaHmem (TO). OfgHaKO OH He Y4YMTbIBaeT TONLWMHY HWUTEA W, CnefoBaTefibHO, He MOXeT
XapakTepu3oBaTb CTEMeHb 3anofHEeHWA TKaHW HUTAMW. [ns  3TOro0  UCNONb3ywT pag
XapaKTePUCTUK 3aM0/IHEHNA W HaMOJTHEHWUS.

JlnHeitHoe 3anonHeHWe NoKasbiBaeT, KaKyr 4acTb SIMHEMHOro y4yacTka TKaHW 3aHUMMaloT
MOMNEPEYHNKN NapannesibHO NeXxawmx HWUTEeM OCHOBbl WM yTKa. [lokasaTenu NMHERHOro
3anofiHeHuns no ocHose EOw yTky Ey, %, paccuntbiBaloT no opmynam:

Ea~ deft<
By oy,

roe d() v dy- pacuyeTHble fuaMeTpbl HUTE COOTBETCTBEHHO OCHOBbI 1 YTKa, MM.

NunHeitHoe 3anonHeHne no ocHoee HO m yTky Hy, %, nokasbiBaeT, KaKyl 4acTb
NMHEMHOr0 YyyacTKa TKaHM 3aHWMalOT MOMNEPEeYHUKM HUTEA 06emx CUCTEM C Y4YeTOM KX
nepensieTeHns, Ho 6e3 y4yeTa CMN/OLWMBAHNA WU HaK/IOHHOTO PacnosioKeHus. ITOT MnokKasaTtesb
OnpeaensoT no opmynam:

Mo (dn0 dyG)n(/nQ,
My - @y +cnQri/ny,

rge naw fy- 4ncnio HATER pannopTa COOTBETCTBEHHO OCHOBbLI U YTKa;

cOun G- uncno noneit cBA3W HWUTEl COOTBETCTBEHHO OCHOBbI U YTKa.

lNoBepxHOCTHOE 3anofHeHne ES %, NOKasbiBaeT, KakKyl 4acTb MAOWaan TKaHu
3aKpblBaeT Naowaib NPOeKUnii HUTER OCHOBBI 1 YTKa 1 ONpPeLenstoT no Gopmynam:

£, £,+Ey- 0,01E0Ey.



O6beMHoe 3anonHeHne Ev, %, nokasbiBaeT, Kakyl) 4acTb 06beMa TKaHW COCTaBnsieT

CYMMapHbIi1 06beM HUTEN OCHOBbI U YTKa 1 ONPeLenatoT no Gopmynam:
Ey ~ 10064y,

roe 4Tun 3,- cpefHAs NNOTHOCTb TKaHW U HUTe COOTBETCTBEHHO.

3anonHeHune no macce ET, %, nokasbiBaeT, KaKyr 4acTb Macca HUTel TKaHW COCTaBiseT
OT MaKCMMa/nbHOM MacCbl TKaHW NPU YCMOBUMW MOMHOrO 3anofiHEeHWs ee 06bema BELLECTBOM
BOJIOKHa, 1 ONpefenstoT no gpopmyam:

ET = HKOgnly,

raey- NiOTHOCTb BeLLecTBa BOJIOKHa.

[MoBepxHOCTHasA NOpUCTOCTL RS, %, MOKa3biBaeT, KakKyt 4acTb OT MJjolafu TKaHu
3aHVMMaeT noLllagb CKBO3HbIX MOP M ONPeAensitoT No GopMynam:

R, =100-E,..

Obuwan nopucTocTb b %> nokasbiBaeT, KakKyl 4acTb 0O6beMa TKaHW COCTaBnsieT
CYMMapHbIli 06beM BCEX BMAOB NMOP BHYTPW BOIOKOH, HATEN 1N MEXAY HUTAMW 1 ONpeaenstoT Mo
(hopmynam:

ooy 100-ET

KoahdpuuymeHTbl cBA3aHHOCTU no ocHoBe KO m yTky Ky XxapakTepu3yloT CBSi3b
3/IEMEHTOB TKaHM Mexay €060 1 onpefenstoTcs OTHOLIEHWEM JSIMHEMHOrO Hano/IHEHUS K
NMHENHOMY 3anoJIHEHUIO:

Ko HJlo;
Ky Hy/Ey.

JInHeliHble pa3mepbl TKAHW XapaKTepU3ytoTCa ANNHHON, LWUMPUHON 1 TONLLMHOWA.

OnnHa TkaHu L, M, - paccTosiHue MeXAy HayasioM W KOHLOM KyCKa, W3MepeHHoe
napannesibHO HUTAM OCHOBbI.

LLinpuHa TKaHn B, cm, - paccTosiHMe MeXAy ABYMSA KpasMmy KycCka BMecTe C KpOMKamu
nnn 6e3 HNUX, N3MEPEHHOe B Hanpas/ieHWK, NeprneHANKYISPHOM HUTAM OCHOBBI.

TonwmHa TKaHMn A MM, - paccTosiHUE MeXAy NULEBOA N U3HAHOYHOW MOBEPXHOCTAMM
TKaHW, N3MepPeHHOe Npy ONpeaeNeHHOM LaB/eHnN.

MepeKkoc pUcCyHKa NecTpoTKaHOM MAM NevyaTHOW KNeTKM TKaHW BO3HWKAEeT B pe3ynbrare
HapyLUeHNs NapameTpPoB TEXHOMOMMYECKMUX OMepaunii OTAENKN.

BennumHa nepekoca N, %, onpefensercs Kak OTHOLEHNe MaKCMManbHOr0 OTK/IOHEHMWS
NNHUM PUCYHKa (KNETKN) OT NNHWK, NepneHANKYNAPHOA KPOMKe NONOTHA, K WMpUHE B TKaHU 1
onpeaenstoT no opmynam:

N = 100 n/B.

JInHeliHas NNOTHOCTb TKaHu M., /M, - Macca 1M TKaHW No AnuHe npu ee PakTUYecKol
LUMPMHE MOXET ObITb onpefeneHa nyTem rnepecyeTa Maccbl T, I, TOYEUYHOM NPOObLI ANIMHONW /.,
MM, No hopmyne:

M, =T-1&/1.

MoBepxHOCTHas MNNOTHOCTb  TKaHM (macca 1M2) ABnsieTcs  CTaHAAPTHOM
XapaKTEPUCTMKOM, MOoKasaTeNn KOTOPOM MO KaXAOMy BWAY TKaHW pernameHTupyroTca
TEXHUYECKON AOKYMeHTauWel; OTKIOHeHWe OT HOPMbI AOMYCKaeTCsa B CTPOr0 YCTaHOBMIEHHbIX

npepenax. NMoBepXHOCTHYHO NAOTHOCTb TKaHU r/M2, onpegenstoT nyTeM nepepacyera Macchl
TOYEYHOIN NPO6bI ANVHHON ANMHOR L, MM, 1 WnpuHoi B, mm, Ha nnowaab IM“no dgopmyne:
M,, = m IIf7LB.

[MOBEPXHOCTHYO MIOTHOCTb MOXHO PaccyUMTaTb MO CTPYKTYPHbIM MOKas3aTeNnsam TKaHu
no opmyne:
Mg 0,01 (MoTO + MyTy)rd,
roe 1 - KO3(h(MUMEHT, Y4YMTbIBalOWMA M3MEHEHMEe MacCbl TKaHM B Mpouecce ee
BbIPabOTKN U OTAENKN.
Mo gaHHbIM npod. H.A. ApXaHrenbCcKoro, KoaduumneHT N\ 3aBUCUT OT BUAA TKaHU:
TKaHb KO3 hULIMEHT 1)
XNOMYATOOYMAKHA....cveivrerrereiereriesiesiesiaeiesieseeas 1,04



LLIepCTHAsA TPEBEHHA. .....cveivevveerreiece e 1,25

TOHKOCYKOHHAA. ...eevviiieeiieesiiesiresinesinesneesnnesnnessnesenenns 13
[ PYOOCYKOHHAS. .. c.veeeienieireeieerie e sie e sre e 1,25
JTBHAHAA ccoiiiiiiiiii s 0,9

OTKNOHEeHWe 3HaYeHWi ﬂOBerHOCTHOVI MAOTHOCTWU, NONYYEHHbLIX 3KCNEPUMEHTa/IbHbIM
W pacyeTHbIM MeToAamMu, No opmyre:

AMS= 100(Ms-M /M9

He JO/MKHO MpesbILath 2%.

BCﬂe,ﬂ,CTBVle FTMrpocKONMYHOCTN TEKCTU/bHbLIX BOJIOKOH WU HUTE MOBEPXHOCTHaA
NAOTHOCTb TKaHWN MOXET CYLWEeCTBEHHO N3MEHATLCA B 3aBUCUMOCTU OT €€ BJ/1aXXHOCTW. HOSTomy
MIOTHOCTb TKAHW OMPeAenstoT NPy HOPMUPOBAHHON BNAXKHOCTK.

OTHeT JOMKEH cofepXKaTb rpatinyeckoe U306pakeHne nepenieTeHunii pasinyHbIX BULO0B
TKaHW (MO 3afaHuI0 MnpenojasaTens), pesynbTaTbl WX aHanusa. OKCMepuMeHTaNbHble W
pacyeTHble MoKasaTesnm NUHEeNHbIX PasMepoB, CTPYKTYPHbIX XapaKTEPUCTUK U MOBEPXHOCTHOM
NJIOTHOCTW 3aHOCAT B Ta6n|/|L|,b|, COCTaBJieHHbI€ MO (i)OpM&M.

JInHeliHble pa3mepbl TOYEYHO

6 Macca Benuinta TonwunHa
Homep fpoosI, MM g nepekoca o
M3MEpEHNS TOYEYHOW TOueUHOI TOYeyHoll
nuHa L WwvpuHa B npoobl T, T npoobI MM
A P P npo6bl N, % P A
NnHenHas o
o Macca ny4ka PacueTHbIN
Yuncno HuTen Ha 10 cm o NJ0THOCTb
Homep HUTER, Mr " AnaMeTp HUTU, MM
HUTEeM, TeKC
n3MepeHuns
OCHOBBbI yTKa OCHOBbl  yTKa OCHOBbl YyTKa OCHOBbI yTKa
Mo a. M u. Mo do &
Nnden  JlnHed O6bem
Hoe Hoe MoBepXHOCTHOE Hoe 3anonHe TlosepxHocT ObLas Koathdm
3arnosHe Hue no Has nopuc LUVeHT
3anofiHe HarnosiHe 3anoJsiHe
0 0 Hue macce MOPUCTOCTb  TOCTb CBA3AHHOCTWU
Hue, %  Hue, % En o Hue Erb % IL o %
o 0 0 Hoay, %
E. B W H Ev% Ko K
lMoBepXHOCTHasA NAOTHOCTb o
OTKNOHEHNe NOBEPXHOCTHOW
3KcneprMeHTa/IbHOE 3HaYeHne PacueTHOe 3HauyeHune 0
. nnoTHoctn AMs, %
Ms, r/m2 M3k r/m

KOHTpO]'IbH bl€ BOMPOCHI

1. Kakune XxapakTepucTuKu UCNOMb3YHOT AN OLEHKWN TOMLWMUHBI HATEA OCHOBbI U yTKa?

2. B yem pasnnume xapakTepuUCTUK 3arn0oSIHEHUA U HAMONIHEHNSA TKaHeil?

3. ['Ae rpaHuua Mexay KnaccamMmy MesiKoy3opyaTbiX U KpYMHOY30pyaTbiX NepensieTeHnin?
4. Tlo KaKoMy MpU3HaKY TKaLKue MnepensieTeHnsa OTHOCAT K K/1acCy CNOXHbIX?

JlabopaTtopHaa pabota Ne 5
Tema: OnpegeneHne OAHOLNKAOBbLIX XapaKTEPUCTUK pPacTsHKeHUs maTepuana

Llenb paboTbl. M3yyeHMe MeTOAOB WM MNPUOBOPOB AN ONpPeAeneHns OAHOLMKIOBbIX
XapaKTePUCTUK pacTsHKeHUA maTepuana.
3agaHus:



1 WV3yunTb OCHOBHble XapaKTEPUCTMKK, WCNOMb3yemMble A8 OMnucaHuWa MpoLeccos
pacTsKeHus MaTepuana npu yCUnmsax MeHblle paspblBHbIX.

2. TpoBecTn 0AHOLMKOBBIE UCMbITAHMA NPO6 MaTepuana NPy PacTHXKEHUN B PasIUUHbIX
HanpaBfeHWUAX 0THOCUTeNbHO npogonsHoro (0, 15, 30, 45, 60, 75 n 90D).

3. OnpefennTb coCTaBHblE YacTu feopmaLlmm Matepuana npu pacTsdXXeHUn, Joam Ux ot
NoMHOW Aedopmaumy Npu MOCTOSHHOM Harpyske W nafeHue ycunusa B Npobax maTepuana npu
NOCTOAAHHOW AechopmMaL .

MeToabl onpeaenieHns 04HOLMKIIOBbIX XapaKTePUCTUK.
3aKOHOMEPHOCTW M3MeHeHUs AethopMaLMOHHO-HAMPSXKEHHOIO0 COCTOAHUA TEKCTUNbHBIX
MaTepuasioB MpW YCUAMSX MeHbLUEe Pas3pbiBHbIX W3y4alT Npy MNPOBEAEHUM OAHOLMK/IOBbLIX
NCNbITaHWIA MaTepuanos, Korga [Ae)opMUpOBaHME OCYLLECTBASETCA MO LMKAY Harpyska -
pasrpyska - OT/AbIX. [lepeuncnum MeTOAbl AN peanu3aumu JaHHbIX WUCMbITAHWA, KOTOpble
MCNONb3YHOT Yalle BCEro:

MEeTOA, MpU KOTOPOM B 06emx MOM0BMHAX LMK/Ia B KayecTBe BXOAHOr0 BO30YXAeHus
(nocTosHHOrO napameTpa) CAyXWUT gedopmauns, BbIXOAHOW  (yHKUMelN  (M3MepsieMoi
BE/IMYMHON) ABNAETCA YCUME;

MEeTOA, Mpy KOTOPOM B 06eMX MONOBMHAX LMKMa B KayeCcTBe MOCTOSAHHOrO napameTpa
CNYXXUT yCUNNe, a B Ka4eCTBe 13MepAeMOli Be/IMYMHbI - AedopMaLns;

MEeTO4, NpPM KOTOPOM Ha YyyacTke | B KayecTBe MOCTOSHHOrO napameTpa CAYXuT
geopmanms, B KayecTBe M3MEPSEMON BeNMYMHbI - ycuname, a Ha ydacTke Il B KayecTse
MOCTOSAHHOrO MnapameTpa - YCWAME, a B KayeCcTBe W3MepSeMOV BeNUYMHBbI - fethopmanms
maTepuvana. Hwke npuBefeHbl (GopMynbl Ans pacyeTa Hambonee 4acTo ynoTpebasembix
[EKPETHbIX XapaKTepUCTUK penakcauum gedopmanun:

nonHasa gedopmaums, % onpegensercs no gopmyne:

e = 100(L,-Lo)/Lo;
ObicTpoobpaTMMasn (ycnosHo-ynpyras) gecopmauus, %, onpegensercs no gopmyne:
e/ = /00(L/ - L7)/Lo;

MefnenHoobpaTumas (ycnoBHO-anacTuyeckasd) gedopmauusd. %, onpegenserca no

(hopmye:
e2 = 10()(Lz - L 3)/Lo;

ocTaToyHas (YCnoBHO-MnacTuyeckas) gecopmauysi, %, onpegenserca no hopmyne:

e3 = 100(b3 - Lo)/Lo;
fons 6bICTPoo6paTUMOI fechopmaLy onpesensieTcs no GopmMyne:
Nel = £lle;

A0NS MefIeHHO06paTVMON AedhopmaLiMm onpefenseTcs no opmyne:
fe-> = eile;

[0Ns ocTaTO4YHON aedhopmaLiMn onpenenseTcs no gopmyne:
Ae3 =e3le,

roe Li - gnnHa paboyero yyacTtka npobbl Npy NocieaHEM 3amMepe Moj Harpy3Koii;

Lo- nepBoHavanbHas AavMHa paboyero yyactka (3aXMMHas 4vMHa) npoobbl;

Li- anvHa paboyero yyacTtka cpasy (4epe3 1-2 ¢) NoCne CHATMS HarpysKu;

Ls - onnHa paboyero yyactka npy MocaeAHEM 3amepe nocnie CHATUSA Harpysku (B nepuog
0TAbIXa).

[na onpegeneHns penakcauMOHHbIX XapaKTepUCTUK TEKCTU/bHbIX MaTepuanoB npu
PacTSXXeHWM MPUMEHSAIOT CreymnanbHble npubopsl (penakcomeTpsl). bonbluoe pacnpocTpaHeHue
MMET PenakCoOMETPbI TUMa «CTOWKa», YTO 0OBACHAETCA MX NPOCTOTON U JOCTYMHOCTLIO.

PenakcomeTp Tuna «ctoika» (puc. 5.1) npefHasHayeH ANs UCMbITaHWIA NPY NOCTOSHHOA
Harpyske. Mpoby 3akpennstoT B BepXHEM 3aXMMe 2, KOTOPbIA PacrnofioXXeH Ha nepeknaguHe.
Mpo6bl Harpy»arT, NOABELUNBASA TPY3 K 3aKPENIEHHOMY Ha HVDKHEM KOHLE Npobbl 3axumy 4.
[Jedopmaums Npob perncTpupyeTcs No MNOMOXKEHNIO HOHUYCA 3aXMUMa 4 OTHOCUTENIbHO LWKanbl C
MOrpeLHOCTbI0 He 60nee 0,1 MM, a NOCNE CHATUS Harpy3Kn —HaN0XEHNEM INHEIKMN.



Ha penakcomeTrpe Tuna «CTOWKa» [ANA WUCObITaHWA NpPU  MOCTOSHHOM  3aJaHHOM
YOVHEHUN  Harpy>eHue npobbl, 3aKpensjeHHOW B PacnofioKeHHOM Ha npeknaguHe
HEMOABVXHOM 3aXMMe 2, OCYLLECTBNAETCA A0 LOCTVXKEHMUS 3a[aHHON AedhopMaLmn BpaLleHem
LUTYpBaSIbHOrO KOfMeca, CBA3AHHOTO C 3aXMMOM 4 4epe3 BUHTOBYKO Mapy W TpaBepcy.
Jethopmauuns KoHTponupyeTca no wkane. Mo ucteyeHnn 14 npoby o0cBob6OX4atoT U3 3axKMma 4
M 3aMepaloT ee AVHY NO NnHelike. KaxXAabli 13 BEPXHUX 3aXKMMOB npubopa 3akpenseH Ha
MPYXXMHHOW 6Ganke C HaKNeeHHbIMU MPOBOMOYHbLIMU TeH30pe3ucTopaMun. [ns 3anmcu npouecca

penakcauuy yCunms  UCMOMb3yT PerucTpupytoline 3M1eKTPOHHbIE NPUBOPbLI,  KOTOpble
MOAKMOYEHbI K TeH30pe3ncTopam.

Puc. 5.1. Cxema penakcomeTpa TuMa «CTOMKa» AN8 MWCNbITAaHWA MaTepuanoB npu
MOCTOAHHOW Harpyske: 1,3- 3aXuMbl, 2 - Npoba, 4 - WwkKana, 5- WTypBasbHOe Koneco, 6 - rpys

PesynbTaTbl UCMbITaHWA 3aHOCAT B TabMMLbl, COCTaBMEHHbIE MO opmam 5.1-5.3.

dopma 5.1
MaTepunan HanpaBneHue Bbipe3aHus npoobbl
MpoACMKNTENBHOCTb OTHocuTenbHaa fedopmaums, %

N NHa nNpobbl L, Mm
ANeNCTBUS YCUNUS, MUH A P daKTnyeckKas PacuyeTHas

MpvmeyaHue. V13mepeHvie AMHbI MPOObLI PeKOMeHAYeTCA NPoBOANTL nepes Harpy>kenuem (I =
0) n nanee yepes 0,08; 1; 5; 15; 30; 60 MMH Noc/ne NPUNOXKEHNS YCUAKSA.

dopma 5.2
IMpoao/mKNTENLHOCTL OTHOocuTENbHAA aedopmauns, %
PoA [nunHa npobel L, Mm Aecpopmauy
0TAbIXa, MUH daKTnyeckas PacueTHas

MprmeyaHve. V3mepeHne [anHbI NPOBbI PEKOMeHAYeTCA NPOBOAWTL Nepef pasrpyskoin (B

nocneHniAi MOMeHT aeicTBus yeunms) un ganee yepes QCH |; 5; 15; 30; 60; 120 muH nocne
CHATUSA yCunus.

dopma 5.3
lMonHas CocTtaBHas yacTb  [lons COCTaBHOM YacTu
Penakcauus (nageHme) ycmnms
feopmauus £, Aethopmavuu, % Aethopmayum
% €/ 82 Afl  As2 ASs AP, apz APs AP
KOHTpO/IbHbIE BOMPOCHI
L Kakve cCyLllecTBylOT MeTOAbl, peasnsylowe OAHOLUMK/IOBbIE WCMbITAHUA
TEKCTUbHbLIX MaTepPUanoB Mpu pacTaXeHUn?
2. Kakne xapaKTepuCcTUKM UCMNO/b3YIOT AN ONUCaHUsA penakcaloHHbIX NPOLLeccoB

Nnpu pacTaXXeHUN TeKCTUNbHbIX MaTepuanos?



3. Kakune npmbopbl NPUMEHSIOT AN1S ONpefeNneHns XapaKTePUCTUK pPenakcaloHHbIX
MPOLECCOB TEKCTU/bHLIX MaTepnanos?

4. KakoBbl ~ MmapameTpbl  UCMbITAHWA  NpU  ONpefeNeHnun  OAHOLMKNOBbLIX
XapaKTepUCTMK PacTHKeHUS TEKCTU/bHbIX MaTepuanos?

NabopatopHas pabota Ne 6
Tema: OnpegeneHne XecTKOCTU Npu n3rmbe n gpanmpyemMocTn matepunanos

Llenb paboTbl. W3yyeHne MeTOZOB W MpMOOPOB ANs OMpeAeneHUs MnokasaTenei
YKECTKOCTM npu u3rnbe n gpanmpyemocT Matepuanos.

3agaHus:

1 WN3yunTb XapakTepuCTUKM XKECTKOCTM Mpu u3rmbe n ApanmpyemocTy maTepuanos,
MeToAbl M NPU6OPbLI ANA UCMbITAHKS.

2. MpoBecT ucnbITaHUSA NPO6 MaTepuanoB W ONpPeLennTb MoKasaTenn XecTKOCTU npu
n3rnbe MeToLOM KOHCONW; YCWUNNUA Heobxoaumble AN u3rmba MeToLOoM KOJSibLa U MEeTOA0M
NpPoAO0/LHOIo 13rnba.

3. MpoBecTy nCNbITaHUA MaTepnanos 1 ONPeLennTb NoKasaTenn ux ApanupyemocTi.
OCHOBHBbIE CBefieHuA

>KecTKoCTb npu u3rnée - cnocobHOCTL MaTepuana CONpPOTMUBAATLCA U3MEHEHUIO (HOPMbI
npy LeACTBUN BHELLUHEN 1 U3rnbaroLlei cunbl.

[panmpyemocTb - CNOCOOGHOCTb TEKCTU/IbHBIX MaTepuasios B NOABELIEHHOM COCTOSHWUU
06pa30BbIBaTb MATKME MOABVKHbIE CKNafKW.

[panvpyemMocTb 3aBUCUT OT rMOKOCTM MaTepuana u ero maccbl. Yem Xectye CTpyKTypa
mMaTepuana, Yem 60nbLUME YCUnUA TpebytoTca Ana ero usrnba, Tem Xyxxe gpanupyemoctb. Mpu
YBE/IMYEHNUN MOBEPXHOCTHOM MNJIOTHOCTM MaTepuana ero ApanupyemMocTb y/y4llaeTtcs.
OcC06eHHO XOpOLLO ApanupytoTcs TOHKME TUOGKME W TsHKenble MaTepuanbl, OHW 006pasyloT
MeJIK/e CKNaKw.

Mpunbopbl, UCNONb3YeMble ANA ONPeAeNeHNs XeCTKOCTM MaTepmanos npu nM3rnbée, MoryT
ObITb 4BYX TUMOB:

1) npubopbl, Ha KOTOPbIX MaTepuan wu3rnbaeTcs noj [AeiCTBUEM pacnpeaeneHHow
Harpy3ku (COGCTBEHHONM CWU/bl TSXKECTU MpPO0Obl) - KOHCO/bHbLIA MeToA Ha npubope MT-2.
CornacHo NOCT 10550-93 MeTo4OM KOHCONMW MCMbITLIBAIOT /IErKO M3rmbaroLmecs MmaTepuail,
nMetoLMe abCcontoTHbIA nporn6 6onee 10 Mm (/> 10 MM), 1 METOAOM MNEPEMEHHON ANVHbI -
maTepuanbl, UMetoLLMe abContoTHbIA nporn6 6Gonee 60 mm (/> 60 mm). Mpoba (puc. 6.1, a)
pacnonaraeTcsi Ha Ornope M MPUXMMAETCA K Heil rpy3oM, CO34atolMM KOHTaKT UCMbITbIBAEMOM
npobbl C MAOCKOCTbIO OMOPHON nuowanku. pu ucnbiTaHUM GOKOBble CTOPOHbI OMOPHOM
naowaakn onyckatotcsa (puc. 6.1, 6), a BMecTe ¢ HAMK npornbaeTtca npoba. B 3aBucuMmocTun oT
YKECTKOCTU Mpo6bl Nporné MOXeT ObiTb 60/blie MM MeHble. C NMOMOLLbIO BUHTA yKasaTeslb
npornbéa NOgHMMAOT [0 KacaHUs C KOHLaMW Npobbl M MO LKane onpegenstoT abCoNtoTHYH
BENNYMHY nporunoba.

2) npubopbl, Ha KOTOpbIX MaTepuan u3rnbaerca nog AeiCTBMEM COCPeAOTOYEHHOW
Harpysky - MeTof Konbla A8 MaTepuanoB, UMelLWmMX abcontoTHbIA npornbé meHee 10 mm (/<
10 Mm).



Puc. 6.1 - Cxema npubopa MT-2 gnsa onpefeneHns XectkocTu martepuana MeTohoM
KOHCONW: a) - MpW NOAHSATOM onope: 6) - Mpu OnylleHHOi onope; 1- ykasaTenb nporu6a; 2 -
Wwkana; 3 - onopa; 4 - npoba; 5- rpys

MeTofMKa BbINOMHEHNA PaboTbl

Mpy NCMbITAHUN KOHCOJIbHbIM GECKOHTAKTHLIM METOAOM BbIpe3atoT Mo 5 afleMeHTapHbIX
npo6 B NPOAO/SILHOM W TMOMEPeYHOM HanpasfieHusx pasmepoMm 160x30 mm Kaxgas. [Mpu
NCNbITaHUM METOAO0M MepemMeHHOl A/IMHbI BbIPe3atoT No 5 afieMeHTapHbIX NPo6 B MPOAOSLHOM U
NnonepevyHoOM HarnpasfieHUaX pasMepoMm 260x30 MM Kaxkgas. [pu UCNbITAaHUU  KOHCOJIbHbLIM
6ECKOHTAKTHbIM MeTOLOM YC/IOBHOE 3HauyeHune »ecTkoctn El, MkH cMm2, ana npob npofosibHOro
1 NOMepPeyHoro HanpasneHUs BbIYMCAAKOT MO (hopmyie:

El 42046T/A

rge T - macca 5 npo6 (Nosiocok), Bbipe3aHHbIX B COOTBETCTBYIOLLEM HanpasneHun, r; A
- (hyHKLMA OTHOCUTENIbHOTrO nporubéa/a, onpegensemas no tabnuue (FTOCT 10550-93).

OTHOCUTENbHbIN NPOrMé Npobbl paccUnTLIBAKOT NO GopMye:

fo=foil=1ft 7

r4e/- OKOHuYaTeNbHbIA Npormé npobsl; / - ANMHA CBELUMBAIOLLENCS YacTu Npobbl, CM,
paBHas 7 CM.

[Nna  XapakTepuCTUKM XKeCTKOCTW MaTtepuana OnpefensoT Takxke KO3hMULMEHT
YKECTKOCTN Kak OTHOLLEeHMe NPOALO/IbHOM XXeCTKOCTU maTepuana K ero nornepevyHoin XecTkocTu,
KOTOPbIA paccymTbIBAKOT NO opmyne:

K el ~ Elnma/ Elnonep

[panvpyeMocTb TEKCTUNbHBIX MaTepuasnoB ONpefenaoT pasnMyHbIM1 MeTogamu. MeTof
LUHWNwenka 3akntodaetca B cneaywouleMm. poba pasmepom 200x400 MM BAOMAb ANWMHHOWM
CTOPOHbI CKNafblBaeTca B TPU CKNaAKW, 3aTeM NpoKasibiBaeTcsa Wrnoi ¢ ofHoli CTOPOHbI U
nofsewinsaetca Ha Bpems, pasHoe 30 MUHYT. [pannpyemMocTb  XapakTepusyeTtcs
OTHOCUTENbHbIM Nnokasatenem [, %, KOTOPbIA paccyUnTLIBAKOT NO hopMmyie:

A= 100-A/2,

roe A - paccTosiHMe MeXJAy YrnaMum HKHero Kpas npobbl, Haxogsweincsa B
NnoABeLleHHOM COCTOSHMM, MM.

Uem 6osiblie 3HayeHve [ Tem fyuiwle ApanvupyemocTb martepuana. HegoctaTkom 3Toro
MeTofa ABNAeTCA TO, 4UYTO OH He [aeT XapakTepUCTUKW ApanuMpyemocTb Martepuana
OLHOBPEMEHHO B [IByX HaripaB/ieHUAX.

MpeactaBneHne 0 ApanvpyemMocTy matepuana B ABYX HarpaBfeHUsAX [aeT AWCKOBbIN
metof. MNpw onpefeneHnn ApanupyemocTu 3TMM MeToZom npoba (puc. 6.2, a), Bbipe3aHHas B
BUAE Kpyra, pacrnonaraeTcs Ha AWCKe 3 U NpuXnmaeTcs guckoMm 2. Auck 3 nogHMMaroT, Kpas
npobbl Mpy 3TOM CBELUMBAKOTCA, MPUHWMAA Ty UM uHyro opmy. Ocseluas AUCK 2 CBepxy
My4YKOM napannenbHbIX NyYei, NnonyyarT Ha Gymare NpoekLuto npoob.



Puc. 6.2 - a) cxema npubopa Ans onpegesieHns apanmpyemMocT AUCKOBbIM MeTofoM: 1-
npoba, 2,3 - AWUCKW; 6) - MpPOeKuMs NpPobbl TKaHW XOPOLIO ApanupytolLeincs; B) - MI0Xo
Apanupytoweinca; r) - € pasanMyHON ApanvpyeMoCTbi0 B MPOAO/JbHOM U MOMNEPeYHOM
Harnpas/feHNN.

Xopowo pfpanvpyrowmecs mMartepuansl (puc. 6.2, 6) MMEKT B MPOEKUMN CWUIbHO
n3pe3aHHbIA KOHTYp C ry6oK1MK BnaguHamu. B aTom ciyyae nnowagb nonyvyaeMoi npoekymm
3HaUYNTE/IbHO MeHbLUE NOLWaan UCXOLHOM Npobbl. [10X0 Apanvpytlolmecs matepuansl UMeT
naowaab Mpoekunn, npubnmxarolycs K naowaan npobel (puc. 6.2, B). Npoba, npoekums
KOTOPOI n306paXkeHa Ha puc. 6.2, r, o6nagaeT XopoLUei ApanMpyemMoCcTbio MO YTKY W NA0X0M no
OCHOBe.

[ApanupyemocTb MaTepuana, onpegenseMas [UCKOBbIM METOAOM, XapaKTepusyeTcs
[OBYMSA BENMYMHAMW: COOTHOLLEHVEM pa3MepoB A 1 B oceBbIX IMHUIA, NPOBEAEHHbIX Yepes LeHTp
npoekunyn npobbl (y TKaHW B HanpaBneHUM HUTE OCHOBbI M YTKa, Y TPUKOTaxka BAO/Mb
neTesibHbIX PALOB M CTONOGUKOB), M KOIMULMEHTOM ApanvpyeMocTn Kg, paccumTbiBaeMbIM M0
(hopmyne:

Kg 100k (S-S))/S,

rge S - nnowagb MpoeKkuMn UCXOAHOW HeapanvpoBaHHOM npobbl, MM2; SR- nnowagb

NPOeKL MM UCXOAHON ApannpoBaHHON Npobbl, MM2

KoHTpo/iIbHbIe BONPOCHI
1 Kakue OCHOBHble MnapamMeTpbl CTPYKTYPbl TEKCTU/IbHLIX MaTepuanoB BUAKOT Ha
rnokasaTesnin XX&CTKOCTU 1 apannupyemocTin?
2. B uem coCTOAT OCHOBHbIE NPUHLUUNUANBHbLIE pa3nnuumua NpUGopPoB, MPUMEHSAEMbIX A4
onpefeneHns >XECTKOCTU MaTepunanos?
3. KakoBbl nokasatenu >KeCTKOCTW [N  TEeKCTWU/bHbIX MaTepuasioB  pas/iMyHoro
Ha3HavyeHna?

JlabopaTopHas pa6oTta No 7
Tema: OnpejeneHne TaHreHUManbHOro0 CONPOTUB/IEHNSA MaTepuanoB

Llenb paboTbl. OcBoeHve MeTOLOB OMpeaeneHns KoahguUMeHTa TaHTeHLUUanbHOro
COMPOTMBNEHNA TEKCTUNbHLIX MaTepUaos.

3agaHua:

1  WN3yuynTb yCTPOACTBO W MNPUHUUNBLI  paboTbl NPMOOPOB [ANs  ONpeaesieHuns
KOo3(h(huMeHTa TaHreHLManbHOro CoNpoTUBIIEHNA TEKCTUbHBLIX MaTepuasios.

2. N3yunTb MeToAMKM onpegenieHns KoahuumeHTa TaHreHUMasbHOro ConpoTuBeHUS
TEKCTU/bHLIX MaTepuasios.

3. OnpenennTb KO3hMULNEHT TaHreHLNaNbHOro COMPOTUB/IEHUA MaTepuasioB O4HUM U3
MeTOZ0B.

OCHOBHbIE cBefleH1S

MHOrne nokasaTen CBOWCTB TEKCTWU/IbHbIX MaTepunanos, TaKuWe, KaK COMPOTUBNEHNE
NCTNpaHuto, yCTOI\/'IHI/IBOCTb HUTER K pasgsuraHMO B LWBax, OCbINaeMOCTb HUTEA U3 Ccpesos
TKaHu, MNPO4YHOCTb WU PacTAKMMOCTb, pPacnyCkKaeMoCTb TPWUKOTa)Ka, U Ap. B 3HAYNTENbHOM



CTEMeHW OnpeaenstoTcs CUNaMU  BHEWWHEro TPEeHUs NpY  KOHTAaKTHOM  B3aMMO[elicTBUM
MaTepnanoB, HUTEA W BOMIOKOH, OPMUPYIOLLMX 3TW MaTepuanbl. OT TPeHMs 3aBUCSAT YCNOBUSA
BbIMO/HEHNS W MapameTpbl MHOFMX TEXHONOTMYECKMX oOnepauuii M3roTOBMEHMS LUBEMHbIX
n3aennii (HacTuNaHWs MaTepuanoB M UX paspes3aHnsi, CTauMBaHMS Ha LUBEWHbIX MalluHax), a
TakXe Bbl6OP KOHCTPYKLUIA LIBOB, METOA0B 06PaGOTKM OTKPbLITbIX CPE30B MaTepuanos v T. [,

B 3aBMCMMOCTW OT TPeHWsi ONpeAensieTcs HasHauYeHWe MaTepuana. Hanpumep, B KauecTse
NoAKNagKu WCNoNMb3ylT MaTepuanbl C ManbiM TaHTeHUManbHbIM COMPOTMBAEHMEM. TaKum
06pa3oM, TpeHWe TEKCTU/bHbLIX MaTepuasioB WrpaeT BaKHYK PONb B TEXHOMOTUW LUBEHOrO
MPOun3BOACTBA M OKAa3blBaeT CYLIECTBEHHOE B/IMAHME Ha 3KCM/yaTalMOHHbIE XapaKTepPUCTUKU
3TUX MaTepuasos.

OCHOBHbIMU  XapaKTEPUCTUKaMK  TaHTeHLMaNbHOTO  COMPOTUBNEHUS U TPEHMS
SBNAKOTCSH COOTBETCTBYHOLNE KOIPDULIMEHTBI TAHTEHLNANLHOTO CONPOTUBNEHNUS U TPEH MU/,

JTe lo' A
rge To - cuna TaHreynanabHOro COnpoTMBNEHUA UNN TPEHUA: N - cuna HOpMaJibHas.

MeToauKa BbIMO/HEHUS pa6oThbl

PacueTbl CW/bl TAHTEHLMANLHOTO COMPOTUBIEHNA AN1S peasibHbIX YCOBUIA NPeAcTaBAsoT
GONbllMe  CNOXHOCTW. Tlo3TOMy B MpaKTMKe MPUHATO  3HaueHMe  KoadhduumeHTa
TaHTeHUManbHOro COMPOTMBEHNS OMpPefensTb 3KCMepuMeHTanbHO. CyLLEeCTBYeT HECKO/bKO
METOA0B OMpefeNeHns aToro KoaduumeHta. HanGonee NpocTbiM W LIKPOKO MPUMEHSEMbIM
ANt TEKCTU/bHBIX MaTepWanoB SBNSeTC MeTO/ HAaKNOHHOK NAOCKOCTMW, MU KOTOPOM TPEHue
NOBEPXHOCTW MaTepuana onpeaenstoT CneayoLuM 06pasom.

Ha Hak/MoHHOW nnockocTn (puc. 7.1) YKPennsioT WCMbITbiBaeMbIA MaTepuan. Konogky
06TArMBAKOT TaKUM e MaTepuanom. VI3MeHss yron a, (IUKCUPYIOT ero BeNUYMHy, Npu KOTOpOit
KO/MOAKAa BECOM T HauuMHaeT nepeMelaTbCsl. TaHFeHC yrna a siBAseTcs KoaghguLMeHTOM
TaHreHLManbHOro CONPOTUBNEHUS MaTepuana.

\
Puc. 7.1. - OnpefeneHvie KoaduLUMeHTa TaHreHLMaibHOTro CONPOTUBNEHNS MaTepuana

MeTo40M HaK/0H HOI NAOCKOCTY

OnbIT NOBTOPAIOT MHOFOKpaTHO (A0 15 pas), a pe3y/nbTaT MOACYMTLIBAIOT KaK CpeaHee
apuMeTMUecKoe NATU  NOCNeAHMX WM3MepeHWid. [laHHble MepBblX AecATW  U3MepeHWUit
0T6pachIBalOT, TaK KakK 13-3a NPUTMPaHUS TPYLLMXCS NMOBEPXHOCTEN 3HAUEHMe Yrna a MeHseTcs.

KOHTpONbHBLIE BOMPOCHI

1 B Kakmx cfyyasx TEKCTW/IbHbIE MAaTepuabl UCMbITbIBAIOT TPEHWE U TaHreHUUanbHoe
conpoTmeneHne?

2. Kakue BMAbl TpEHNA BaM M3BECTHbI, N Kakue Cnocobbl X CHUXKEHUS 3HaeTe?

3. KakoB npuHuun paboTbl npubopa ANa  ONpefeneHMs  TaHreHUuWasbHOro
COMPOTUBNEHMNSA TEKCTU/IbHBLIX MaTepuanos

4. OT 4ero 3aBUCUT BeNUYMHA KO3(hPUUMEHTA TPEHUS M 3aBUCUT NN OHa OT MJowaan
KOHTaKTa?

5. Kakyt Bbl MOrnn 6bl elle NPeasioxXuTb MeTOAWUKY OMNpefenieHns TaHreHUUanbHoro
COMPOTUBEHNA?

JlabopaTopHas pa6oTa Ne 8



Tema: OnpegeneHne Bo3JyXONPOHNLAEMOCTN MaTePNanoB n VIS,D,eﬂVIVI

Llenb paboTbl. 3yyeHne MeTOLOB M MPUGOPOB OnpefeneHnst BO3AYXOMPOHNLAEMOCTH
MaTepuanoB 1 U3OENUia.

3afaHus:

1 M3yunTb OCHOBHblE XapaKTepUCTUKM BO34YXOMNPOHULAEMOCTM WU  (haKTopbl,
BNMSAIOLLME HA BO3LYXONPOHMULAEMOCTb MaTepnanos 1 U3genuii.

2. M3yuntb MeToabl 1 Npubopbl ONpeaeneHns BO3LyXONPOHMLAEMOCTH.

3. MpoBeCT! WCMbITaHMS BO3AYXOMNPOHULLAEMOCTM MaTepuanoB W U3AENUA  ©

onpefennTb ANA HUX KOIDDULNEHTbI BO3AYXOMPOHNLLAEMOCTM.
OCHOBHbIe CBeAeHUS

Bo3ayxonpoHMLaemMocTb - CNOCOOHOCTL MaTepuanoB U U3AeNnin NponyckaTtb Yepes cebs
Bo3ayx. Ee npuHATO  XxapakTepu3oBaTb  KO3IP(MLUMEHTOM  BO3LYXONPOHULLAEMOCTH,
MOKa3blBalLWUM, Kakoi 00bem BO3fyXa MPOXOAMT uyepe3 eAvHULY Nowagm maTepuana wim
M3Lenna B eAMHULY BPEMEHWN MpU 3a4aHHOM MOCTOSAHHOM paspeXxeHuy P B kamepe nof npo6oi.
PaspshkeHne P = Pi - P2 (rge Pi - gaBneHue oKpy»katollei cpefbl; P2 - ocTaTo4HOe AaBneHume B
Kamepe, co3/aBaeMoe C NOMOLLbI0 Hacoca unv BeHTUsATopa). O6beM NpoLUefLlero Yepes npoody
BO3[yXa M3MepsAEeTCA CYETUMKOM, a paspskeHne P - MaHOMETPOM.

Bo3ayxonpoHMLaemMmocTb ABASETCA OAHWM M3 OCHOBHbIX MOKa3aTenei rMrmeHnYHoOCTU 1
Tenn03alWMTHbIX CBOWCTB MaTepuanoB M MUrpaeT BaXKHYI POSib NPW WX BbiGOpe ANS Of4eXAbl.
Martepuansl ans neTHen ofexnbl LO/IKHBI XapakTepun3oBaTbCs BbICOKOW
BO34YXONPOHMLAEMOCTbIO N 06ecneymBaTb XOPOLIYH BEHTUAALMIO MOLOLEXHOI0 BO3AYLUHOrO
Cnos; AN 3UMHEW  OfexAbl, Kak npaBwuno, NogoupaloT  Martepuanbl  C  HU3KOW
BO34YXOMNPOHNLLAEMOCTbI0.  B0O34yXONPOHNLAEMOCTb  ObITOBbIX TKaHEi, TPUKOTaXHbIX W
HeTKaHbIX MOMOTEH, TKaHEN TEeXHWYECKUX W ANS CMeuoAeXbl, BONNOKa, WCKYCCTBEHHOIO MeXa,
KOMMNEKCHbIX  (By6/MpPOBaHHbIX)  MaTepuafioB. W  W3LENMA U3 HUX  XapakTepusytoT
KO3th(pnLMEHTOM BO3AYXONPOHULaeMOCTH, AM/(M“X), KOTOPBbIA paccunTbIiBaETCA NO opmyse

B>= VI(St),

roe V- obbem BO3f4yxa, MpoLUeALero yepes npoby, Am3; S - nnowagb npobbl, yepes
KOTOPYH MPOXOAWA BO3ayX, M2; t- NpoaomKMTENbHOCTL NPOXOXKAEHNS BO3AyXa Yepe3 npoby, C.

[na ncnbiTaHMsa BO34YXOMPOHMLAEMOCTU YKa3aHHbIX MaTepuanoB W U3Aenuii U3 HUX
npuMeHaloT npubopsl BMTM-2, ATL-2 (FF-12) wiwm YMNB-2 (FOCT 12088-77). MMpw
BO3HWKHOBEHMMN pa3HOriacuili UCMbITaHUA NPOBOAAT Ha nNpubope BMTM-2. TKaHU TeXHUYECKMe
U3 HaTypaNbHOro LUesIKa, XUMUYECKUX HUTEN, KarnpoOHOBbIX HUTEW C CU/IOBbIMU 3/1IEMEHTaMMU,
KanaHgpvpoBaHHble M C  MNEHOYHbIM  MOKPbITUEM,  X/10N4YaTobyMaXKHble  MepKaau,
XnonyaTo6ymMaXKHble 151 aBMALMOHHOW MPOMbILIJIEHHOCTH, LWENKOBbIE KapKacHble, TKaHW U
NONOTHA CNeLUnanbHOro Ha3HauyeHNs UCMbITbIBaOT Ha Npubopax BMTM-2 nan YMB-2.

MeToanKa BbIMO/HEHUS Pa6oThl

WcnbiTaHns Ha npubopax NpoBOAAT Npu pasps>keHun P nog ToyeyHoW npoboid, paBHOM
49 Ma (5 mm BOA. CT.), M NpU YCUAUN NPWXMMa TOYeYHOW npobbl, paBHom 147 H (15 gaH).
YCTpoiCTBO NpMO0POB NO3BO/SET NPOBOAUTL U3MEPEHUS BO3LYXONPOHULAEMOCTH B Anana3oHe
o1 2,5 o 10750 gm /(m2,C).

Mpubop BINTM-2 (puc.8.1) cocTouT W©3 WHAMKATOPa paspsXkeHns Ha 49 [Ma,
AnddepeHLmansHOro maHometpa 1 knacca TOUHOCTU € npegenom mamepeHus oT 0 go 150 mm
PT.CT., pacxofomepoB (Tpy6ku BeHTypu) BO3fyXa C nepeknoyaTenieM, poccens, BeHTUNATopa.
ToueyHas npoba maTeprana pacnonaraeTca Haf Kamepoin paspskeHus.



Movop mapLw LLIMLLL2

/- NMWUMIOP paspexxeHns. 2 - anpdepeKNnW MM wano*ctp; J ~ NPUKUMHOE KalbKU: 4 - Kamep» paspexeHust.
5  CMEHHWK CTOAMK; 6 — HCTNyeuMii o6paku: 7 - HCpPCUOYNMb TPyGoK Mckrypm: JT. 9 - pacxofomep» aoMywu
MpYNKH Beurypu); 10 - pgpoccenb; // — MCTPOLUMUN-H C NELLLILITOPBbI

Pe3ynbTaTbl UCMbITAHWIA NPeACcTaBASIOT B BUAE TabNNLbI.

Pacxop, Bo3gyxa Npu UCMbITaHUW Ha Npubope

KosthgpmumeHT
Bup - Howmep BMNTM-2,  YMB-2, am3 ALT-2 (FF-2), BO3/yXOMPOH MLLaeMOCTH
npo6bl  Npo6bl AM3y
M ¢ . . Am3(cm2,c)
Vp  Vimin ymax Qp Qmn Qmex
KOHTpONbHbIE BONPOCHI
1 Kakoe 3HauyeHMe MMEKT MoKasaTeNin BO34YXONPOHWULAEMOCTU MaTepuanoB npu
OLEHKE UX TMIMEHNYECKMX W TENN03ALLNTHBIX PYHKLNIA?
2. Kak BNnat0T napameTpbl CTPYKTYPbl MaTepuasa Ha ero Bo34yXonpoHULaeMoCTb?
3. 3aBMCUT 1 BO34YXOMPOHULLAEMOCTb MaTepuanoB OT [aB/IEHUSi, CKOPOCTM

BO3AyXa W Apyrux (hakTopoB OKPYXKatoLLei cpeapl?

JlabopaTopHasi pa6oTta Ne 9
Tema: OnpegenieHne ycagKu matepunasnonB

Llenb paboTbl. M3yyeHne npuGOpPOB U METOAUK OMpPEeAeNneHus ycafku TeKCTUbHbIX
MaTepuanoB nocne CTUPKK, 3aMadunBaHUs, MOKPOFO T/laXKeHbs!, BNaXXHO-TENN0BOK 06paboTKM.

3afaHua: 1 M3yumTb OCHOBHble MNPUYMHBI YCAAKNM TEKCTU/IbHbIX MaTepuasnos,
XapaKTePUCTUKM YCaZKuW, NPU6OpPbI 1 METOANKN €€ OnpeseneHus.

2. OnpegennTb ycagky Matepuana nocne BO3AeiCTBUS (hakTOpPOB, ONpefeneHHbIX /s
[aHHOr0 MaTepuana cTaHaapTamu, CONocTaBUTb NOMyYeHHbIE AaHHbIE C HOPMaTUBaMMU.

OCHOBHbIe CBeAeHUSA

Ycagka TeKCTU/IbHbIX MaTepuasioB -  W3MEHeHWe JfIMHelHbIX pa3MepoB  nocne
BO3feicTBMA  Bnar M TennoTbl. OHA  OKa3blBaeT  CYLECTBEHHOE  B/AUSAHWE  Ha
(hOpMOYCTORUYMBOCTb U Pa3MepocTabu/bHOCTb LUBEWHbIX W34ennidi B NPOLECCE HOCKM W
Bbl3blBaeT pAL TPYAHOCTEN B TEXHO/IOTMYECKOM Mpouecce WX npoussoacTea. [pw
KOHCTPYMPOBaHUN  LUBEWHbIX  M34enui  HeobXoAMMO  MnpefycmatpuBatb  MPUMYCKMK,
yuuTbiBaloLLe ycafKy matepuana B rOTOBOM M3AeNMn W MpU BNaXHO-TENNOBOW 06paboTke B
npouecce nponsBoACTBa.



MPUYNHOA UCKaXKeHWUS (OPMbl U YXYALLEHWS BHELUHEro BuAa W3genns ABAseTcs
pa3HOyCafloMHOCTb OCHOBHbIX, MPOKNALOYHbIX WM MOAKMNaA0UYHbIX MaTepmasnoB, 0COGEHHO npu
(hpoHTaNbHOM [y6/MpOBaHNM OCHOBHbIX MaTtepuanos. [pakTuka W WUCCNefoBaHUA rMokasanu,
4TO ANS U3rOTOBMIEHUS U3LENNIA BbICOKOIO KayecTsa, NPy KOTOPOM MOTYT ObiTb rapaHTMpOBaHbl
X (POPMOYCTOMUMBOCTL WM pPa3MepocTabuibHOCTb B YC/IOBMSAX 3KCMayatauun, ycafka
mMaTepuasioB B MakeTe [O/HKHA COCTaBNATb He 6onee 1-1,5 % wunm, No KpainHe mepe, maTepuaibl,
BXOAALLME B NAKET U3L4eNNA, JO/MKHbI 6bITb PABHOYCAA0YHbIMMU.

MpeBbllLEHNE yCaKN OTHOCUTENbHO Npedena, MpeLyCMOTPEHHOrO rocyfapCTBEHHbIMU
cTaHAapTaMu, pacueHVBaeTCcA Kak OTK/IOHEHMe OT HOPM (hM3MKO-MEeXaHUYeckuX nokasaTenel
npv onpegeseHnn copta matepuana.

B cootBetctBuM ¢ TOCT 11207-65 no Hopmam W3MEHeHWUs pa3MepoB MOCe MOKPOW
06paboTKKN TKaHW NogpasaenatoT Ha 3 rpynnbl (Tadbn. 9.1).

Kpome TOro, HOpMbl WM3MEHEHUS NUHENHbIX Pa3MepoB OTAE/bHbIX FPYynn MaTepuanos
npeaycMOTPeHbI COOTBETCTBYHOLWUMN CTaHLapTaMu.

Tabnuua 9.1 - Knaccnukauusi TKaHeldi MO HOpMam W3MEHEeHWs pa3MepoB MOCAE MOKPOW
06paboTKu
3meHeHne pasmepos, %, He 6onee, ANa TKaHei

57 XNon4yaTobymax LLIEPCTSAHbIX U LLIENKOBbIX W of ;’
% HbIX, IbHAHbIX U U3 MONYLLEPCTAHbIX NONYLLIENKOBbIX H ﬁ
o XUMUYECKMX &s
BOIOKOH g2 m
a Mo OCHoBe rno no NOytky Mo no yTKy S a i
yTKy  OCHOBe OCHOBE K&TAQ 3
-1,5 *1,5 -1,5 -1,5 *1,5 *15 MpaKkT14ecKu
6e3ycafiouHble
-35-50 *2,0+2,0 -35-50 -35-35 3,5 +2,0 ManoycagouHble
5.0 +2,0 YcagouHble

HopMbl M3MeHEHWs JfIMHEMHbIX pPa3MepoB MOC/ie MOKPOM 06paboTKM TPUKOTaXKHbIX
nonoTeH Ans 6enbeBbIX W3AENUA AO0MKHbI cooTBeTCcTBOBaTh TOCT 26289-84, Ansi BEPXHUX -
FOCT 26667-85.

MeToanka BbINOMHEHNSA paboTbl

CylHOCTb METOAOB OMpeAeneHns ycafkn W MPUTSKKU 3aK04aeTcsd B U3MepeHun
NNHENHBIX PasMepoB B [I0/IEBOM W NOMNepPeYHOM HanpasfieHnsX (BAO/Mb OCHOBbI U YTKa Y TKaHei)
Ha npob6ax KBaApaTHOW WAM MNPSAMOYronbHOW (HOPMbl A0 W MOCNE MOKPbIX 00paboTOK MIu
XVMUYECKON YNCTKM.

Ycagka TeKCTU/IbHbIX MaTepuanoB MOXeT MNPOWCXOAUTb KakK B YCMOBWAX LUBEAHOrO
npoun3BoACTBa (OMepaummn rnaxeHbs, NpeccosaHns, (HopmMoBaHus, Ay6MpoBaHMs, 0TNapuBaHus
M T.NM.), raKk u nNpy akcnayatauum m3genuii U3 aTux marepuanos (CTUPKA, XMMUYecKas YMUCTKa,
rnaxeHbe, feNCTBNE aTMOC(EPHbIX 0CAAKOB U T.4.). MeTofbl UCNbITaHWUSA TKaHeR, TPUKOTaXKHbIX
M HeTKaHbIX MOMOTEH [O/MKHbI Kak MOXHO Jlyulle BOCMPOM3BOAWUTL YCMOBUSA, B KOTOPbIX
MPOUCXOAUT UX ycaaka. CTaHLAPTHbIE MeTOLbl UMUTUPYIOT YCI0BUA 3KCMyaTaLluu.

Cornacho OCT 30157.0-95 u 30157.1-95 onpegeneHne wn3MeHeHUs pa3MepoB
TEKCTWU/IbHbIX MaTepuasioB MNocne MOKpPbIX 06paboTOK [OMKHO MPOBOAWUTLCA NPU  CTUPKe
(xnonuaTobyMaXxHble, J/bHSHbIE, LUEKOBble TKaHW, TPUKOT&XHble MOMOTHa, BS3albHO-
MPOLUMBHbIE HETKaHble MOMIOTHA), 3amaynBaHnW (LLepCTsHble, LUIENKOBble BOPCOBble, GOPTOBbIE
TKaHW, BA3AbHO-NPOLWMBHbIE W UIIONPO6MBHbIE HETKaHble MOJIOTHA) M XMMUYECKON YMUCTKe
(wenkoBble TKaHKW). B pafe MeTOAOB Ha 3aK/IOUMTENbHOM 3Tane npesycMaTpyBaloTCa rnaXeHbe
W MpeccoBaHMe MaTepuasioB C Yy4yeTOM MapaMeTpoB  BfI&XXHO-TEM0BOM  06paboTKM



TEXHO/IOrMYECKOro npolecca WBenHOro nNpon3BoAcTea. Pa3mepbl, KOMMYECTBO MPO6 U PeXxmMbl
06paboTKM yCTaHaB/MMBAKOTCA CTaHZapTamMy B 3aBUCMMOCTM OT BWUAa Martepuana W ero
BOJIOKHWCTOrO COCTaBa.

VcnbiTaHna pekomeHAyeTCs MPOBOAUTbL Ha pas/fiyHbIX Mnpubopax B 3aBUCUMOCTU OT
BMAa 06paboTKu. Ons CTUPKU MCMNONb3YHOT ObITOBble CTUPa/bHbIE MALUWMHbI C FTOPU30HTa/IbHO
pacnonoXeHHbIM H6apabaHOM MM aKTUBATOPHOrO Tuna, Npubopbl YT-1 (Ans TpukoTaxa) u YT-
2 (AN WenKoBbIX TKaHei); Ana 3amaudmBaHusa - npuoop YTLU-1; ana rnaxeHbs - yTHOr Wn
npuoéop MOYT,; ana npeccoBaHUs - YTIOT UK Mpecc.

BbluncnsatoT cpefHeapmipmMeTNUYeCcKoe 3HaYeHe PacCTOSHUA MeXay MeTKaMu 40 MOKPOi
obpabotkm U) n nocne Hee L/, oTgenbHO B HanpaBfieHMM OCHOBbI YO, %, u yTka Yy, %,
BbIUMCAOT N0 hopMye:

Y - /OO(Li-Ln)
U

Pe3ynbTaTbl OKPYrNAOT A0 MNepBOro [AecATUYHOro 3Haka. [locne BMaXHO-TEMNIOBOWA
06paboTKM MpU WCMOMb30BaAHUN YTIOXMWIBHOTO 060PY0BaHUS BbIYMUC/IEHHOE 3HaYeHUe YCaKu
HEe06X0AMMO YMHOXMTb Ha NMOMNPaBOYHbIA KOIPPULMEHT, paBHbIi 1,1.

KOHTpO/IbHbIE BOMPOCHI
1 KakoBbl pa3Mepbl Npob npu onpeaeneHnn ycaaku pasnnyHbiX MaTepmano?
2. KakoBbl pexuMbl MCMbITAHUA U NpUMeHseMoe o6opyfoBaHWe NS OnpeAeneHus
yCaAKu pasfinyHbIX TEKCTUBbHLIX MaTepnanos?

JlabopaTopHas pa6oTta Ne 10
Tema: OnpefeneHune nokasarteseli ONTUYECKUX CBOMCTB MaTepuasnos

Llenb paboTbl. M3yyeHne MeTOLOB oONpefesieHns PasHOOTTEHOYHOCTM, G6Gefn3Hbl K
6/1eCcKa TEKCTU/IbHBIX MaTepunasos.

3afaHna: 1 M3yunTb yCTPOMCTBO M NPUHLUMN AeACTBUA 3MEKTPOHHOro KommapaTtopa
useta SKLU-1 un doToanekTpnyeckoro 6neckometpa ®b-2.

2. 13yuntb MeTofbl OnpefeneHns nokasaTeneid pasHOOTTEHOUYHOCTM, 6enn3Hbl 1 6recka
TEKCTU/IbHbIX MaTepuaios.

3. OnpegennTtb noKasaTeny pPasHOOTTEHOYHOCT, OenmM3Hbl U 6Gnecka pasnyHbIX
MaTepunanoB 1 NPOBECTN CPaBHUTE/bHbINA aHa/n3.

OcCHOBHbIe cBefleHUNA

TeKCTUbHbIA MaTepuan CrnocobeH KayeCTBEHHO W KONMYECTBEHHO U3MEHSATb CBETOBO
NMOTOK, NafaloWwmnini Ha ero MnoBepXHOCTb WAN MNPOXOAAWMIA 4epe3 Hero. B pesynbraTe
NpoABAAOTCA ONTUYECKME CBOWCTBa Martepuana: LBeT, 6/eck, 6e1M3Ha, Npo3payHocTb U T.4.,
KOTOpble MMEIOT 60/IbLLIOE 3HAYEHNE NPEXAe BCEro npu OLEHKe BHELUHEro BUAa, 3CTETUYECKOro
BOCMPUATUA MaTepmana v U3roToBAEHHOro M3 Hero msaenusi. Kpome Toro, ontuyeckue cBOWCTBa
maTepuana MOryT CIYXXWUTb NoKasaTeNsiM/ ero KayecTsa; 310 Npexzie BCero pa3HOOTTEHOYHOCTb,
6enn3Ha n 6neck.

Pa3HOOTTEHOUYHOCTb, WM Majioe LBETOBOE pasnuyme, XxapakTepusyeT pasinuve B
LLBETOBOM TOHE, HACbILLEHHOCTM W CBeT/N0TE XpomMartuyeckoro ugeta. [py npou3BOACTBE
TEKCTU/IbHLIX ~ MaTepuanoB U  LWIBEWHbIX W3A4eNIMA  OLeHKAa pPasHOOTTEHOYHoe™  umeeT
CYLLECTBEHHOE 3HauyeHue: [/ BOCNPOU3BEAEHWA LBeTa CTaHAapTHOro o6pasua B npouecce
KpaweHus, npu nogbope NOAOTEH B HACTWUA W AeTaneid Kpos B LUBEWHOM NPOW3BOACTBE, A/1S
OLEHKM YCTOMYMBOCTU OKPACKM K pa3NYHbIM BuAaM PU3NKO-XUMUYECKUX BO3LENCTBUIA.

Ha TEeKCTU/bHLIX U LUBEAHbIX NPeAnpUATUAX MPU OLEHKE KayecTBa MaTepuasioB 4acTo
NCNONb3YIOT BU3Yya/lbHbIi MeTO[, OLEHKN PasHOOTTEHOYHOCTW MyTEM CPaBHEHUS KYCKOB WK



Yy4yacTKOB KycCka Matepumana. OpfHako MnoAoOHbIA MeTOo[ OrnpeaeneHns pPasHOOTTEHOUYHOoe™
BeCbMa CYyObeKTMBHbIA. KonuyecTBeHHas OUeHKa pPa3HOOTTeHOYHOe™  ocHOBaHa Ha
onpeseneHnn pasnynii KOOpPAMHAT ypaBHEHWIA LiBeTa COMocTaBseMblix 06pa3L,0B MaTepuana.

Benv3Ha oueHMBAETCA COMOCTaBNeHWEM KO3PMPUULMEHTOB OTPaXeHWs CpaBHUBAEMbIX
MOBEPXHOCTEN W ABNSETCA O4HOIN M3 XapaKTEPUCTMK KayecTBa HEOKpPaLLEeHHbIX MaTepuasnos.

Breck - creyugpunyeckoe BOCMPUATME Ye/NOBEKOM CBETOBOrO MOTOKA, COCTOALLErO W3
3epKanbHO M ANPYY3HO OTPaXKEHHbIX M3NyyYeHWi. Yem 6onblue cocTaBaswolas 3epKanbHOro
OTpaXKeHUs, TeM Cu/bHee 6necK. BMecK TEKCTUNbHBIX MaTepuasioB MOXET OblTb XKenaTeSIbHbIM
WM HexenaTeNbHbIM B 3aBUCMMOCTU OT Ha3HauyeHWs martepuana, MOfe/IbHbIX OCO6EHHOCTel
n3genvs. MosiBneHne MeCTHOro 6/1ecka B pe3y/ibTaTe onepauuin BNaXKHO-TENI0BOW 06paboTKu
(nacbl) WA MUCTMpaHWMa (NOCK) 3HAYUTENbHO YXYALAET BHEWHWA BUA un3genus. bneck
TEKCTU/IbHbIX MaTepuanoB OLEHMBAOT CPaBHEHMEM OTpaXatoliei CrocO6HOCTU MOBEPXHOCTU
maTepuasna 1 NMoBepXHOCTU 3Ta/IOHA.

MeToanKa BbINO/IHEHNA pPaboThbl

OnTunyeckne CBOMCTBA TEKCTU/IbHBIX MaTepuasoB OLEHMBAKOT C MOMOLLbIO CreunanbHbIX
KOJIOPMMETPUYECKMX NPUBOpPoB: 6/1eCKOMETPOB, KOMNApaTopos LBeTa U T. M.

Ons oueHKn OoTparKaTenbHOW CMOCOGHOCTU MOBEPXHOCTU MaTepuanoB MCMoNb3ytoT
(hoToanekTpmyecknii 6neckometp ®b-2 (puc. 10.1), npuHUMN [LeACTBUS KOTOPOro COCTOMT B
cnepytouiem. CBETOBOM MNOTOK OT MCTOYHMKA CBETa 4Yepe3 JIMH3bl napasiesibHO nafjaeT Ha
nccnefyemyto noBepxHOCTb. OTpaXKeHHbIVi CBETOBOM MOTOK CUCTEMOW /IMH3 HanpaBnseTcs Ha
(hOTO3/IEMEHT, B KOTOPOM BO3HUKAET 3/IEKTPUYECKUIA TOK, MPONOPLUOHaNbHBIA UHTEHCUBHOCTYU
CBETOBOr0 MOTOKa. V3MepuTesibHbIM MPUGOPOM CAYXWUT MUKPOaMMNepMeTp, LWKana KOTOporo
nmeeT 100 AeneHnin 1 NO3BONSET ONPEAENINTL 3HaUeHUe KO3(hULIMEHTA OTPaXKEHNSI.

OnpepeneHve pasHOOT TEHOYHOCTM C MOMOLLUBH0 3/1EKTPOHHOIO KomnapaTopa LseTa
3KU-1 (puc. 5.21) nposopat B cootBetcTBuM ¢ FOCT 18055-72. OH cocTtouT U3 [ABYX
OCHOBHbIX 6/10KOB: CpaBHEHMS U (DOTO3/IEKTPUYECKOro Konopumetpa. CBeTOBOM MOTOK OT
MCTOYHMKA CBeTa 4Yepe3 OOLEKTVBLI M MPU3Mbl MONHOIO OTPAXEHWSA HanpasffeTcA ABYMSA
nyykamMy Ha MOZENPYIOLWMIA AUCK, KOTOPbIV BpallaeTcs ¢ NOMOLLbIO 3neKTpoasuraTens. fanee
CBETOBO MOTOK NPOXOAMT Yepe3 CeTKy, MpefHa3HauYeHHYI [A/19 pPaBHOMEPHOro ocnabneHus
MOTOKa, Y IMH30M Harpas/feTca Ha CpaBHMBaeMble NPoobI.

B wuHTerpupytowein cdepe QoTtomeTpa YCTaHOBMEHbl NOBYLIKA [ANS  YBEINYEHUS
3epKaibHOM  cOCTaB/soWeli  OTPaXEHHOro  MOTOKA W CBETOBO,  COEAMHEHHbIW ¢
(hoToymHOXUTENEM PIY-27. Ha (hOTOYMHOXUTENb MOMEPeMEHHO MonasakT CBETOBbIE MOTOKMU,
OTPaXEHHble OT CpPaBHUBAEMbIX MaTepuanoB W MpeABapuTe/isHO Mpollefline  yepes
KOPPEKTUPYIOLLME U KOPPUTUPYIOLLME  CBETOMMALTPLI.  TOK  (DOTOYMHOXWUTENS  UMeeT
MPSAMOYrofbHbIE  WMMNY/bCbl,  KOTOpPble  MpeobpasyloTcs  3/EKTPOHHOW  CXemol B
norapumMuyeckme. B 6GnOK-Cxemy KommapaTtopa BXOAAT YCUAUTENb, (POTOYYBCTBUTENbHbIN
[EeTeKTOp, reHepaTop OMOPHOro HanpshKeHWs, U3MepuTesbHbIA npubop. Mpy pasnuunn B LBETe
NMpo6 nepeMeHHas COCTaBNAKLLAA MPOMOPLUOHAIbHA PAa3HOCTU (DOTOTOKOB OT CPaBHMBAEMbIX
npo6.



Puc. 10.1. Cxema (hoTO3neKkTpuyeckoro 6neckometpa ®b-2: 1- MukpoamnepmeTp; 2 -
(hOTO3N1EMEHT; J, 5 - NIMH3bI: 4 - nccnegyemas NnoBepxHOCTb; 6 - UCTOYHMK CBETA

Puc. 10.2. OnTtuyeckas cxema (@) wu 6nok-cxema (6) 3M1EKTPOHHOro Kommaparopa
JKLU-1: 1- nCTOYHUK CBeTa; 2 - 06BLEKTUB; 3- MOAYNMPYHOLWNIA ANCK; 4 - ceTKa; 5 - NnH3a; 6 -
(hoTomeTp; 7 - npobbl; 8 - cseTtoBOA; 9 - noBywka; 10 - 3nekTpogsuratens; 11 - npusma
MOJSIHOTO OTpaXKeHus; 12- ceeTo@ubTpbl; 13- (OTOYMHOXUTENb; 14- 31eKTPOHHAA cxema; 75
-ycunutens; 16-getektop; 17-reHepartop; 18 -un3meputenibHbIA Npuoop.

OTUeT [OMKEH cofepXaTb OMpefeNleHNe OCHOBHbLIX TEPMWHOB, CXeMbl MPUGOPOB K
METOAMKN N3MEPEHWS, Pe3yNbTaTbl UCMbITAHWIA 1 pacyeToB NMokas3aTenell ONTUYECKNX CBOMCTB.

KOHTpO/ibHbIe BOMPOCHI
1 Mo KakoMy NPUHLUMMY AeiCTBYIOT KOMMapaTop LBeTa 1 61eckoMeTp?
2. Kakvie nokasarenin xapakTepusyoT TOXAEeCTBEHHOCTb MaTepuanos rno 6ennsHe?



JlabopaTopHas pa6ota Ne 11
Tema: OnpeaeneHne yCTOMUYMBOCTU OKPACKM TEKCTU/bHbLIX MaTepuanoB K (M3MKO-
XUMUYECKNM BO3AENCTBUSAM

Llenb paboTbl. OCBOEHME METOAOB OMpPeAeNieHNs MokasaTenein yCTOMYMBOCTM OKPACKM
maTepranoB K (hM3NKO-XMMWUYECKUM BO3AENCTBUSM.

3afjaHus:

1 W3yunTb MeTOAbl MCMbITAaHNA W OLUEHKM YCTOMYMBOCTU OKPACKWM TEKCTUbHbIX
maTepuanoB K hM3NKO-XMMUYECKM BO3AENCTBUSAM.

2. BbibpaTb M0 COOTBETCTBYHOWMM CTaHAapTaM KOMMNAEKC (HU3NKO-XUMUYECKMX
BO3/[ENCTBMIA B 3aBUCMOCTIN OT BMAA UCMbITLIBAEMOr0 MaTeprana n ero HasHaueHus.

3. lMpoBecTn wucnbiTaHWe W OLEHKY YCTONYMBOCTM OKPacKM K BbIGpPaHHbIM BUAam
BO3AENCTBUIA, CPAaBHUTb C HOPMATUBHBLIMU 3HAYEHUAMW N YCTaHOBUTb YCTONYMBOCTL OKPaCKM.

OCHOBHble CBefleHUA

B ycnosusax akcnsyatauunm - ofeXAbl  TEKCTWNbHble  MaTtepuanbl  UCMbITbIBAKOT
BO3/ENCTBME CBETOBbLIX Jlyyeil, Bnaru, Temnepatypbl, MeXaHW4YecKUX YCWIUA WU pasinyHbIX
XUMWYECKUX peareHToB B pe3ynbTaTe [AelCTBUA CBETOMOroAbl, CTUPKKW, T[IaXKEeHbs, MNOTa,
XUMWUYECKON YUCTKW, TpeHus u T.4. [log BAUAHMEM MepeyncieHHbIX (PakTopoB MPOUCXOAAT
(hM3NKO-XUMUYECKNE N3MEHEHUSA B CTPYKTYpe KpacuTeneil v HapyLueHne NpoYHOCTU MX CBA3N C
BOJIOKHaMW W HUTAMW, 4YTO MPUBOAUT K HeobpaTMMbIM M3MEHEHUSM LBeTa Matepuana u
3aKpalnMBaHNIO COMPUKacakoLMXCH C HAM NOBEPXHOCTEN.

WcnbiTaHe yCTOMYMBOCTU OKPaCKM TEKCTU/IbHBIX MaTeprasnos MPOBOAAT MO KOMI/IEKCY
(hM3NKO-XMMUYECKNX BO3AENCTBUIA: CBETa, CBETONOrOAbl, AUCTUNNMPOBAHHON BOAbI, MblIbHOIO
WU MblIbHO-COLOBOI0 PacTBOPOB, CYXOr0 WU MOKPOr0 TPEeHWs, FNaXeHbs, NoTa, XMMUYECKOM
YACTKM W T.4. ONd Kax[oro Buaa maTepuanoB COCTaB KoMMieKca (U3NKO-XUMUYECKNX
BO3AENCTBMIN OnpefensieTcs B 3aBUCMMOCTM OT Ha3HayeHWs W YCNOBWIA  3KCnyaTauum
matepuana. CywHOCTb MeTOAa 3aKN4aeTcq B TOM, YTO 3/1eMEeHTapHY Npoby UCMbITbIBAEMOIO
martepuasia BMECTe CO CMEXHOW TKaHbI0 MofBepratoT BO3AENCTBMIO COOTBETCTBYIOLLENO (DU3MNKO-
mMexXaHuyeckoro (aktopa. [anee MpPOBOAUTCA OLEHKa WM3MeHeHMs MepBOHayasbHOM OKpacKu
maTepuana v 3akpawvBaHusa cmexHoi Tkaum (FTOCT 9733.0-83, TOCT P MCO 105-A01-99).

Tkaun pgna wucnbitaHuii (FOCT P NCO 105-F01-F10). CMmexHble TKaHu -
creunanbHO BbIpabOTaHHble HeOKpalleHHble TkKaHW., OHM MOryT OblTb OLHOPOAHBIMU MO
BO/IOKHUCTOMY cOCTaBy (OLHOKOMMOHEHTHbIE) UM HEOLHOPOAHbIMN (MHOTOKOMIMOHEHTHbIE).

O[LHOKOMMOHEHTHbIE CMEXHble TKaHW B 3aBMCUMMOCTM OT coOcTaBa MOryT ObITb
LIEPCTAHBbIMK,  X/10NYaTOOYMaXKHbIMW,  BUCKO3HbIMW,  MONVAMUAHBIMU,  MOANIPUPHLIMMK,
aKpuioBbIMK,  AuaueratHbIMK,  TpUaueTaTHbIMW, U3 HaTypasbHOro  wenka.  OHu
BblpabaTbIBalOTCA MOMOTHSAHLIM MepenneTeHnemM CpeaHeli MOBEPXHOCTHON MAOTHOCTU 6e3
0CTaTKOB OTAEN0YHbIX NPenapaToB, KpacuTens WaM onTUYecKoro oTbenvearens.

MHOrOKOMMOHEHTHbIE CMEXHble TKaHN W3roTOB/AOT U3 HUTEW, COCTOALLMX U3 BOJIOKOH
Of4HOro BMAa, TakMm 06pa3oM, 4TOObI KaxKAblii KOMMOHEHT 06pa30BbiBa/l B TKaHW MOMIOCKY
LWMPUHOW He MeHee 15 cm. [pu 3TOM TONWMHA TKAHW [A0/MXKHA ObiTb OAWHAKOBOM.
CraHfapTamy npeLyCMOTPEHO ABa TUMa MHOrOKOMMOHEHTHON CMEXHOM TKaHW:

DW, cocToAwmMin 13 auvaueTaTHbIX + OTOENEHHbIX X/IOMKOBbIX + + MOAVAMUAHbIX +
NOAN3MUPHBIX + aKPUIOBbIX + LLIEPCTAHBIX MOJOC;

TV, cocToswmii “3 TpuaueTaTHbIX + OTOENEHHbIX XIOMKOBbIX + + MOAMAMUAHBLIX +
NMONN3IMPUPHbBIX + BUCKO3HbIX MOMOC.

VHAanKaTop BbILBETaHWSA NpeAcTaBaseT OO0 TEKCTUbHBIA MaTepuan, UMEKLWNI Ty Xe
OKpacky, A0 KOTOPOi «BblLBeTaeT» Npoba B npouecce ee UcnbiTaHns. VIHAMKATOPbLI BbiLBeTaHUA
NPOU3BOAAT LLeHTPa/IM30BaHHO MO KOHTPO/IEM OpPraHoB CTaHAapTu3auuu.

Buabl npo6 u nogrotoeka nx K ucneitaHuio (FOCT 9733.6-83, TOCT P NCO 105-
A01-99). B 3aBMCUMOCTM OT BMUa MaTepuana n MeToga UCnbITaHUA UCNOMb3YHOT:



TecTupyemyto uam pabouyto npoby 13 UCMbITbIBAEMOro MaTepuana;

COCTaBHY0 npo6y u3 TecTupyemoi Npobbl U 0AHOW UK ABYX MPO6 CMEXHbIX TKaHeil;

KOHTPO/IbHYIO Npo6Yy, YCTOMYMBOCTb OKPAaCKM WAN CTeMeHb 3akpaliMBaHUS KOTOPOIA
3apaHee u3BecTHa. OHa MUCNOMb3yeTCs 419 KOHTPONS MPaBUIbHOCTW MPOBELEHUS UCMbITaHUS U
obpabatbiBaeTca napannesibHO TeCTMPYeMOl Npobe.

AnemMeHTapHble Npobbl W3 WCMbITHIBAEMOrO MaTtepuvana U CMEXHbIX TKaHel [Asis
60MbWINHCTBA BWAOB WUCMbITaHWA Bbipe3aldT pa3mepom 100x40 mm. [pu  onpegeneHuu
YCTOAMYMBOCTM OKPaCKM HaBUBHbLIX TKaHeid € 60MbWIMM pannopToM MeyaTHOr0 PUCYHKa
afeMeHTapHble Npo6bl BbIPe3alT M3 pasHbIX YYacTKOB TOYEYHOW MpoObl, UMEKLWUX pasHbIii
LBET ¥ pa3/INyHY MHTEHCUBHOCTb OKPACKMW.

CocTaBHy0 nNpoby npu UcnblTaHUM OAHOPOAHBLIX MO BOSIOKHUCTOMY COCTaBy MaTepuasioB
MOAroTOBNAKOT, MOMELLAas TECTUPYEMYHO MPO6Y MeXAay ABYMSA OLHOKOMMOHEHTHbIMU npobamu,
O[iHa 13 KOTOPbIX M3 TO )€ BOJIOKHA, YTO W1 UCMbITbIBaEMbIA MaTepuan. CocTaB Lpyroi CMeXHoi
TKaHW MOXET ObITb 3aZaH 3apaHee WM OnpejenieH B pesynbTaTe CNeunasbHOro WCMbITaHUS
(vawe Bcero xnonyatobymaxKHasd UM BUCKO3Has TKaHb). COCTaBHYHO Mpoby HabUBHON TKaHW
nonyyatoT, pasMmeltas Ha NULEBOV CTOPOHE NPOCTOM Npo6bl [BE CMEXHble TKaHW, Npu 3TOM
Kaxaasa n3 aTux npob Jo/KHa 3aHMMaTb NOMOBUHY NPo6bl HAOMBHOW TKaHW. B 3aBMCUMOCTU OT
BUAA U CNIOXHOCTN PUCYHKA MOXET NoTpeboBaTbCA HECKO/bKO Mpoo.

[ns onpegeneHnss CTOWKOCTM OKPAcKM HEOAHOPOAHbIX W CMeLUaHHbIX MaTepuasnos
MCMO/b3YHT MHOTOKOMMOHEHTHYK CMEXHYK TKaHb, KOTOPYH pacnofnaratoT Ha /uLeBOM
CTOpOHe MaTepuana. [ns MHOrOUBETHbIX WM HabUBHbLIX MaTepuasoB BCe LiBeTa PUCYHKa
NCMNbITbIBAIOT B KOHTAKTe CO BCEMW KOMMOHEHTAMWN CMEXHOWN TKaHW.

CocTaBHy0 Mpoby CLUMBAKOT MO KOPOTKOM CTOPOHE MU MO YeTbipeM CTOPOHaM, ec/u
npoba nofBepraeTca MexaHM4eCKOMy BO3ZeNCTBUIO.

OueHka ycTtoiumBocTn okpacku (FOCT 9733.0-83 m TOCT P NCO 105-A01-99).
YCTONYMBOCTb OKpPAcKu OLEHMBAKOT BU3Yya/lbHbIM METOAOM MyTEM COMOCTaB/NEHUS CTEneHu
M3MEHEHUA NepBOHAYa/IbHOW OKPACcKW WUCMbITbIBAEMOr0 MaTtepuana W CTEneHy 3akpalluBaHus
6enoro martepvana, NOABEPrIMXCA COBMECTHOM 00paboTKe, CO LUKasaMU CepbiX M CUHUX
3Ta/IoHOB. [lepes OUEHKON Mpo6bl AO/MKHbI ObITb OXN@KAEHbI NOCME CYWKUW W WMeTb
KOHAMLMOHHYIO BN@XHOCTb. [Mpy HEKOTOPbIX WUCMbITAHUAX Hapsagy C WU3MEHEHUSIMU OKpPacKu
MPOMCXOAAT WM3MEHEeHWUs BHELWHero BuAa pabouyeit npobbl (M3MEHEHWS HanpaB/leHUs BOPCa,
CTPYKTYpbl, 6/1ecka 1 T.M.). B Takmx cnyyasx HeoOXOAMMO MO BO3MOXHOCTW BOCCTaHOBUTb
MOBEPXHOCTb NPOObI [0 MepBOHaYa/bHOro COCTOAHMA. [1po6bl UCXOAHOrO U UCMbITAHHOIO
maTepuana WA WUCXOLHON WM 3aKpalleHHOM CMEeXHOW TKaHW pacnofiaraloT psagoM B OAHOW
MNOCKOCTU W OPUEHTUPOBAHHO B OAHOM HanpaBieHWUW. O UCKIOYEHUS BAUAHWUA MOAJIOXKKM
npobbl MOXHO CKfagblBaTb B fBa W 60nee cnoesB. PsfoM pacnonaratdT COOTBETCTBYHOLLYHO
cepyto Wwkany. OcBelLeHNe CpaBHNBAEMbIX MOBEPXHOCTEA MOXET ObiTb €CTECTBEHHLIM CBETOM C
CEeBEPHO CTOPOHbI WM 3KBUBAIEHTHLIM UCTOYHUKOM CBETA C MHTEHCUMBHOCTLIO OCBELLEHUSA He
MeHee 600 nk. CBeT [JO/DKeH MafaTb Ha MOBepPXHOCTb npob nog yrnom 45°. HabnwogeHue
NpoBOAUTCA NepneHANKYNSAPHO NOBEPXHOCTH NPoo.

[Nns OLEHKN YCTONYMBOCTM OKPAaCKM UCMOMb3YHT CTaHAaPTHbIE LUKa/bl CepPbIX 3Ta/IOHOB.
OfHa U3 LWKan CcepbiX 3TaIOHHbIX OKPAacoK MpefHa3HayeHa A1 OnpejeneHns CTeneHu
M3MeHeHWs nepBOHayasibHOW OKpacku. OHa COCTOUT U3 MATU WK AEeBATU Nap axpoMaTuyecKmnx
(cepblxX) MOMOC TKaHW WM KapTOHa C PasHOW CTeneHbld KOHTPACTHOCTU MEXZAY TEeMHbIM
06pa3sLom, MOCTOAHHbIM ANs BCeX Map, W obpasuamm 6onee csetnoin okpackn (FOCT P LCO
105-A02-99). BTopas LWKana OKpacoK npefHasHayeHa A8 onpejesieHUs CTerneHW 3akpaliu-
BaHMA 0enoro Matepuana M COCTOUT M3 NATU WAM AeBATM nNap 06pasyoB C  pasHOl
KOHTPaCTHOCTbIO MexXay 6enbiM 06pasLoM, MOCTOSAHHLIM A1 BCexX nap, M obpasuamu ceporo
LUBeTa pPasNMYHON WMHTEHCUBHOCTM oKpackun (FTOCT P MCO HO5-A03-99). Kaxagoin nape
3Ta/IOHHbIX 06pa3LoB COOTBETCTBYET OMpeAefieHHOe KonmyecTBO 6annos (o1 1 go 5), w3
KOTopblX 5 6afnf0oB 03HA4alT BbICLWYK CTeMneHb YCTOMYMBOCTM OKpacku ANna napbl C
KOHTPAacTHOCTbHO, PaBHOM HYy/IO.



OueHKy MpoBOAAT NO BUAUMOMY KOHTPacTy MeXAy OKpackoi npo6 Ao u nocne
UCMbITaHUA N BU3yaslbHbIM  CpPaBHEHWEM C COOTBETCTBYHOLLeA cepod wkanon. Ecnn
NMPUMEHSETCA pacluvpeHHas (4eBATU-CTyneHYaTas) naTMOaibHas LKana, TO MNPWU  OLEHKe
OnpesAensT HOMEP MOJOChl, KOHTPACT KOTOPOW COOTBETCTBYET KOHTPACTY OLEHMBaEMbIX Npob.
B cnyyae npuMeHeHWs NATUCTYNEHYATOM LUKaMbl MOXHO [aBaTb MPOMEXYTOUHYH OLEHKY C
OPOBHOCTLIO HEe MeHee MOM0BMHbI 6asna.

Mpn oueHKe YCTOMYMBOCTU OKpAacKuM K [eiCTBMIO CBeTa W CBETOMOroAbl TECTUPYEMble
npo6bl CPaBHMBAKOT C UHAMKATOPaMW BbILBETAHUA (CUHAA LIKana) B BMAe Habopa U3 BOCbMU
OKpalleHHbIX KOHTPOJIbHbIX MOJIOC LWEPCTAHON TKAHU CUHEro LBeTa, KOTOpble 3KCMOHMPOBa/IUChH
O4HOBPEMEHHO C TecTUpyeMbiMW npobamu. [ns OUEHKM WCNONb3YT LONOMHUTENbHYIO
axpoMaTUYecKyto (Cepylo) LUKany. YCTOMYMBOCTb OKpacku oueHuBaetcs oT 1 go 8 6annos (8
6a1/10B - BbICLLASA CTENEHb YCTOMYMBOCTM OKPACKW K BbILBETAHUIO).

Vi3meHeHVe OKpacKn MOXKET NPOSBUTLCA B M3MEHEHUUN APKOCTUW, OTTEHKA, YACTOTbI UK B
KOMOUHAUUWU M3MEHEHWNIA 3TUX OMTUYECKUX CBOWCTB. B criyyae eciiv U3MeHseTca OTTEHOK Wn
yncToTa, TO PAJOM C 6annoM CTaBAT OYKBeHHOe 00603HauveHMe XapakTepa M3MeHeHus: C -
OKpacka ctana cuHee, 3 - 3eneHee, K - kpacHee, X - xentee, T - Tynee, Y - uunue.

OUEHKY YCTOWYMBOCTM OKpPacku 3anucbiBatoT B BUAe LPOOM: B uyuciuTene - OLeHKa
M3MEHEHMs NepBOHaYaNbHOM OKpacku, B 3HaMeHaTefle - OLUeHKa 3akpawimBaHus 6enoro
matepvana. Benu npu ucnbiTaHUM UCNOMbL3YIOT fBe NPo6bl 6e710ro MaTepmana, To NPUHUMAaeTCS
BO BHMMaHMWe OLeHKa TOW npobbl, Y KOTOPOWA 3akpallvBaHue cunbHee. [anee, ecim ectb
Heob6X0AMMOCTb, CTaBUTCA OYKBEHHOEe 0603HaveHue, Hanpumep 4/3 K.

MeToanKa BbINOIHEHUA PaboThl

McnbiTaHMe YCTOMYMBOCTM OKpackm K cBeTy u cetonoroge (FOCT 9733.1-FOCT
9733.3, IOCT28698-90, IFOCT P WCO 105-B01-105-B04-99). CylHOCTb MeTOLOB
3aKN0YaeTca B OLEHKe YCTOMYMBOCTM OKPACKM TEeKCTW/IbHbIX MaTepuanos, MOABEPrHYTbIX
BO3LENCTBMIO CBeTa WAM CBETONOroAbl B HATYPHbIX WAM WUCKYCCTBEHHbIX YCNOBMAX, MO
BOCbMUNOANNbHON LIKane KOHTPOJbHbIX MPO6, 3KCMOHWMPOBAHHbLIX OAHOBPEMEHHO C paboynmMm
npo6amun. YCTONYMBOCTb OKPACKWM OLEHWBAETCA HOMEPOM KOHTPOSIbHOW nNpo6bl (3TanoHa),
M3MEHEHMe OKpackum KOTOpoi Hambonee 6/7M3KO COOTBETCTBYET W3MEHEHMIO  OKpacKu
TecTvpyemoil npobbl TEKCTUALHOrO MaTtepuana. Ecnm mHconvpyemasi okpacka TecTupyemoro
mMaTepunana He coenafgaeTt HU C OAHUM W3 UH-CONUPYEMbIX 3Ta/IOHOB, & HaxoANUTCA B MPOMEXYTKE
MeXxay [LBYMS COCEAHUMW 3TasioHamMW, TO CTaBMTCHA MPOMEXYTOYHas OLeHKa, Hanpumep 3-4
6anna. pu onpefeneHny YCTOMYMBOCTM OKpacky 6GannamMu OLEHWBAETCA KOHTPacT Mexay
NnepBOHAYa/IbHON U M3MEHEHHOW OKpackol (M3MEHEeHWe WHTEHCMBHOCTM, OTTEHKa W ApKOCTU
uBeta). ECiM KOHTPacT Bbl3BaH B OCHOBHOM W3MEHEHWEM OTTEHKA WKW APKOCTW, TO Hapsagy C
6annammn ctaBuTCA 6YKBEHHOE 0603HayeHue, 4To OKpacka ctana: C - cuHee, 3 - 3eneHee, K -
KpacHee, X - >enrtee, T - Tynee, A - dApye. Mpu NpPOBEAEHUN WCMbITAHUA WUCNONL3YIOT
[ONONHUTENbHYIO LKAy CepbiX 3TalOHOB [/ OMNpefenieHns W3MEeHeHWs MepBOHaYvasbHOM
OKPACKWM KOHTPO/IbHBIX Mpoo.

Mpn  WCNbITaHUM  YCTOMYMBOCTM  OKPackm K [eWACTBMIO [HEBHOro CcBeTa U3
NCMbITbIBAEMOr0 MaTepuana Bbipe3atoT fBe paboune npobbl pasmepom He mMeHee 10 x OO mm.
Paboume npobbl ¥ KOMMMIEKT CUHMUX 3Ta/IOHOB MOC/EA0BATENIbHO W NapafieNibHO Apyr Apyry
3aKpennalT Ha nnaHweTe B HATAHYTOM COCTOAHMMU. [1naHLWeT MOKPbIBAOT CTEKIOM U
YyCTaHaB/MBAOT [A/1A 3KCMO3UUWUW, OPWEHTUPYA Ha tor noj YrnoMm K TOPU3OHTY, pPaBHbIM
NPUOAN3NTENBHO LUMPOTE MECTHOCTWU, TAe MPOBOAMTCA 3KCNO3uums. VcnblTaHue K LeACTBUIO
CBeTa NpPoBOAAT KPYr10CYTOUHO.

TecTupyemble 1 KOHTPO/IbHbIE NMPOOBLI pacnonararT Ha MAaHLeTe TakK, KakK NnokasaHo Ha
puc. 11.1, v 3aKpbIBalOT ABYMSA CBETOHeNpoHULaeMbiMK nnacTuHamu: Ab n A'B', Kaxpaa u3
KOTOpbIX 3akpbiBaeT 15 o6uweil AnuHbl Npo6. B xoge MCNbITaHUA MNEePUOAUYECKU CHUMAOT
nnacTuHy Ab M oCMaTpuMBalOT KOHTPO/IbHble Mpo6bl. Korga vM3meHeHVe OKpacku 3TtanoHa 3
Oypet cooTBeTcTBOBaTh 4-5 GannaMm No Ccepoli LiKane, OCMaTpuBalT TecTUpyemble Mpobbl K



OLleHMBAKOT CTeneHb WX BbILUBETAHWSA, CpaBHWBAsA W3MEHEHWEe MX LBeTa C WM3MEeHeHMeM LBeTa
3TaNOHOB 7, 2 1 3 (nNpejBapuTenbHas OLEeHKa YCTOMYMBOCTM OKpacku). [Janee nnactuHy Ab
MOMeLLaloT Ha TO Xe MeCTO M MPOAO0/IHKAKT 3KCNO3MLMIO [0 TOr0 MOMEHTA, KOrfa M3MeHeHue
OKpacku 3TasnioHa C 6ygeTr paBHO 4-5 6annaM No Cepoil WKate. B 3TOT MOMEHT 3aKpblBalOT
nnactuHoi AbB elle X/5 cocefHIO YacTb ANUHbLI NPO6 1 MPOAO/HKAKOT IKCNO3MLMIO 4O TeX Mnop,
MOKa OKpacka aTa/ioHa 6 He 6yneT paBHa 4-5 6annam No Cepoit LKane; Torga nnacTuHon Ab
3aKpbIBAKOT elle Y5 cocefHIOW 4acTb Npob. BbigepykKy NpogomkaT A0 U3MEeHEeHMsA OKpacku
aTaJioHa 7, COOTBETCTBYHOLLEro 4 6ansiam rno Cepoi LKase.

HenHconupoBaHHbIN tn J

Mepuog |
Mepwuog 1l
HeunHconupoBsaHHbIi

Mepuog 11

KOHTpOnbHbIE NPO6bI TecTupyemble
(aTanoHbl) npo6bl

Puc. 11.1. Cxema pacrnofioXXeHus TeCTUPYEMbIX U KOHTPO/NbHbIX MPO6 MpU UCNbITaHWUK
YCTOUYMBOCTI OKPACKM K JHEBHOMY CBETY

Mepes OLEHKOW Npo6bl BblAEPXKMBAKOT B TEMHOTEe MNpY KOMHATHOW TemnepaTtype He
MeHee 24 4. YCTONYMBOCTb OKPacKM TECTUPYEMbIX MPo6 OnpefenstoT CpaBHEHWEM KaXoro 13
TPeX WHCOMMPOBaHHbIX B TeYeHWe PasHOro BPEMEHW Y4acTKOB C HEUHCONMPOBAHHbLIMU
yyacTkamu. OLeHKY CTeneHu BblLBeTaHUS NPOBOAAT MO CUHel LWKase, Kak onucaHo Bbiwe. Ecau
MpW 3TOM MNO/y4YaloT pasHble OLEHKN YCTOWYMBOCTU OKPAcKW, TO 3a OKOHYaTe/lbHbIA pe3ynbTaT
MPUHUMAIOT CpefHee apupmMeTUYeCcKoe OLEHOK C TOYHOCTbIO 40 MONOBUHBLI 6anna. Ecnn okpac-
Ka TeCTUpyemoi npobbl MeHee NPOYHas, YeM OKpacka aTajioHa 7, TO YCTONYMBOCTb 3TOW Mpoobbl
oueHuBaetcs 1 6an10M No CuMHel WKane. ECnn ycToMYMBOCTb OKPacku oueHuBaeTcs 4 6annamu
1 6onee, TO PALOM B CKOOKax yKasblBalOT 6ann npeaapuTesibHOM OLeHKMW, Hanpumep 6 (3).

KOHTpO/IbHbIe BOMPOCHI
1. ns yero npefHasHayveHa LKaia cepblX 3Ta/IOHHbIX OKPacoK?
2. KakoBa pa3MepHOCTb XapaKTepuCTUKM YCTOMUYMBOCTU OKPacKn?
3. B 3aBMCMMOCTM OT KakuMX (PaKTOPOB BblOMPAOT KOMMMNEKC BO3AEACTBWIA MpPU OLEHKE
YCTONYMBOCTN OKPaCcKn?
4. Kakue rpynnbl yCTOWUYMBOCTN OKPACKM YCTaHOB/MEHbI A5 LIENKOBbIX TKaHeh?

JlabopaTopHas pab6oTta Ne 12
Tema: OnpeaeneHne CTOMKOCTU MaTepunasnioB K AeACTBUKO CBETOMOr0Abl

Llenb paboTbl. WM3yyeHne npubopoB M METOAUK ANA  ONpeAenieHns CTOMKOCTM
maTepuanoB K AelACTBUIO CBETOMOrOAbI.

3agaHua: 1 M3yunTb OCHOBHble (DaKTOpbl CBETOMOroAbl, BAVAKOWME HA W3MeHeHue
CBOWMCTB MaTepuanoB, MX NapameTpbl, METOAWKY WCMbITaHUS MaTepuanoB, CNOCO6bl OLEHKM
YCTONYMBOCTN MaTepuasioB K AeWACTBMIO CBETOMOroAbl Y NMPUMEHsieMble A8 3TOro npubopbl K
MeToabl.

2. OnpegennTb CTOWKOCTb MaTepuana K AeWCTBMIO cBeTonorofbl Ha npubope MAC u
N3MEeHeHWe ero paspbIBHOT0 yCUus.



OCHOBHbIe CBeieHUs

OHeprus CoNHeYHbIX y4yeit, ra3oobpasHble COCTaB/AOLLME aTMOCcgepbl, Temnepartypa,
Bfara, 4encTBUIO KOTOPbIX MOABEPraltTcA MaTepuanbl BO Bpems 3KCnyataumu, OTHOCATCS K
4ncly OCHOBHbIX (DAKTOPOB, OMpefenarlWmnx MU3HOC MaTepuanoB. CTOWKOCTb MaTepuanoB K
[EeNCTBUIO CBETOMNOrofbl OMNpPefenstoT B eCTECTBEHHbIX /IM60 NabopaTopHbIX YCNOBUAX C
MOMOLLbIO NPUBOPOB, UMUTUPYHOLLMX BO3LEACTBME KNMMATUUYECKUX (haKTOPOB.

CyLLeCcTBEHHbIMM HefoCTaTKaMW €CTECTBEHHOW WHCONAUMWU ABNSKOTCA: ANUTENbHOCTb
3KCNO3MUUN (HECKOMbKO MecsLeB); TPYAHOCTb CO3[4aHUs YCNOBUIA MHCONALUW NPU NPOBELEHNN
CpaBHUTENbHbLIX NIM60 MOBTOPHbLIX UCMbITAHWIA.

Annapatbl WCKYCCTBEHHOW CBETONOroAbl MO3BOMAKT CO34aBaTb CTabU/IbHbIE PEXMMb
BOCMPOM3BOACTBA (haKTOPOB CBETOMOrOAbl, a A/IUTENIbHOCTb WCMbITAHWMIA B 3TMX annapaTax
COCTaB/IieT HECKO/IbKO YaCoB.

KnumaTtuyeckoe wucnbiTaTeslbHOe 060pyfOBaHWe B 3aBMCUMMOCTM OT BOCMPOWM3BOACTBA
(haKTOpPOB MOAPa3AeNatoT CnefytowMm obpas3oM: Kamepbl Tenna, Xono4a, TepMoKamepbl, KaMmepbl
TepMoyfapa, Tensia W Bfarv, COMHEYHOrO M3NnyyeHWs, Gapokamepbl W Ap. Ona ucnbiTaHWUA
TEKCTU/IbHbIX MaTeprasnos Le/iecoobpa3Ho NPYMEHEHNE Kamep, UMUTUPYIOLWMX O4HOBPEMEHHOe
BO3ZENCTBME Ha MaTepuan KIMMaTUYecKUxX (akToOpoB: OKWUCAUTENbHOr0, CBETOBOrO M
TEenaoBoro. 310  pocTuraetca  ob6nyyeHWeM  OYroBbIMW,  PTYTHO-KBapueBbiMW U
NOMWHECLEHTHBLIMW laMnamMu, nNeprognyeckum OpoLLEHMEM PacTBOPOM MepoKcuiaa BoAoposa v
nofjepXxaHnem B Kamepe 060pyAoBaHUA MOCTOSHHOM BNaXHOCTW. CTOMKOCTb MaTepuasoB K
[eicTBMIO (haKTOPOB CBETOMOrOAbl OLEHMBAKOT, KakK MNpPaBuio, MO W3MEHEHUHD (CHWKEHWIO)
rnokasartesiell MexaHW4eckux CBOWCTB MaTepuasioB - paspbiBHOr0 yCWAUSA, BbIHOC/MBOCTU NpU
nctupaHmm n ap. CTOWKOCTb TKaHel K (POTOOKUCANTENbHON AECTPYKLUM Moj BO3AEACTBUEM
MCKYCCTBEHHON cBeTonorofbl onpegenstot no FOCT 10793-64 Ha npubope AHEBHOro cBeTa
nac, paspabotaHHom B LLHNXBI.

MeTofMKa BbINO/IHEHNA PaboThl

Mpubop MAC (puc. 12.1) coCcTOUT U3 CTafbHOW BaHHbI, B KOTOPO YCTaHOB/EHbI
NOMUHecUeHTHble namnbl J14-30 MowHocTeio 30 BT Kaxpas. [nsa cMavyvMBaHUsA nNpob TKaHW B
npubope MMeeTCs y3en OpOLUeHUs LOXAeBaNbHOro Tuna, COCTOALWMIA U3 cocyda ANA 3a/MBKU
pacTBopa N YeTbIpeX CTaslbHbIX TPYOOK. KpaH 5 cnyXuT Ans nogaum pacteopa no Tpyokam, KpaH
2 - Ana cnuea pacTtBopa. CmaumBarowmin pacteop cogepxut 0,5 % nepokcuga sogopoga n 0,3
% cmaumsarensa OI1-10.

[na ncnbiTaHNA M3 TKaHW BbIpe3atoT LWECTb 31eMeHTapHbIX Npo6 pasmepom 35x220 MM
Mo OCHOBE M BOCEMb MO YTKY M3 KaXX/A0W WCMNbITbIBAEMOW TOYEUYHOW NPo6bl. TpU 3NeMeHTapHble
Npo6bl MO OCHOBE WM YETbIPe MO YTKY UCMOMb3YT B KAYeCTBE KOHTPO/IbHbIX MPo6.

Mpobbl «3aunal0T» A0 LWMPUHbI 25 MM, yaanss NpoAo/bHble HUTU C 06eUX CTOPOH
npo6 Tak, YTo6bl GaxpoMa C KaKaoi CTOPOHbI NPO6bLI cocTaBnsNa 5 MM.

Puc. 12.1. Cxema npubopa MAC Aans onpeaeneHns CBETOCTOMKOCTU TEKCTWU/bHbIX
maTepmanoB: 1 - cTanbHble TPYOKMW; 2 - KpaH A1s CnvBa pacTBopa; 3 - CTanbHas BaHHa; 4 -
NOMWHECLEHTHbIe faMmnbl; 5- KpaH 414 nofjayn pacteopa; 6 - cocyn

Ons NpoBefieHNs WCMbITaHWs OMbITHblE MpPO6bI MOMELLAOT NLEBO CTOPOHON Ha



NHOMUHECLLeHTHbIE NlaMMbl Takum 06pa3oM, 4Tobbl MecTo repermba nosocKu, conpukacaroLeecs
C LeHTpa/IbHOW YacCTblo NaMribl, HAXO4MIO0Ch HA paccTosHUM 80 MM OT O4HOro KOHLUa npobbl 1
140 mm ot gpyroro. Ha npnbope 0fHOBPEMEHHO MOXHO MCMbITbIBaTh 56 Npoo.

VcnbiTaHne gnntea 4 u. Mepef 06nyveHnem npobbl TpU pasa cMadMBaloT pacTBOPOM, a
3aTem CMaymBaloT Yepe3 Kaxablil yac. Bo Bpems MCNbITaHUS TeMnepaTypa BaHHbl JO/MKHA ObiTb
40-50 °C. Mocne ncnbiTaHWA NPo6bl B TeYeHWE 2 MUH MPOMbIBAOT B CTakaHUYMKe NOJ KpaHoM,
OTXXMUMAKT  MeXay [AByMS  CNosMWM  (UNbTPOBa/NbHOW  Bymarn  WAM  OTOENeHHOW
X/10MN4YaTOOYMaXKHOM TKaHW, CyllaT Npu KOMHATHON TemnepaType W BblAEPXMBAKOT 24 4 npu
HOpPMasibHbIX TeMNEPaAType U BNAXHOCTU BO3AyXa.

CHWXKeHMe NPOYHOCTU TKaHU AP, %, onpegenatoT no gopmyne:

AP=100(PkPq/L,
roe Pk Po - paspbiBHOE ycuane COOTBETCTBEHHO KOHTPOJIbHLIX W NpOLleLmnX
ncnblTaHme Npob TKaHw.
VicnbiTaHWe Ha pa3pbIBHON MallWHe NPOBOAAT NpW 3aXKUMHOW anvHe 50 mM. okasaTenb
NPOYHOCTW A0 WU MOC/e UHCONALMMU NOACHMNTBLIBAKOT Ha OAHY NPOAO/LHYHO HUTL NPOObI.

KOHTpO/bHbIe BOMPOChHI
1 Ha kakom 060pyAoBaHWM MPOM3BOAAT ONpeAeneHne CTOMKOCTU MaTepuanoB K
[EeNCTBMIO CBETOMOroAbI?
2. KakoBbl yCOBUS UCMbITaHWSA, pasMepbl ¥ KOMMYECTBO NPO6, KOHLEHTpaumMs pacTeopa
nepokcuaa Boaopoaa, NpoAoMKUTENbHOCTb UCNbITaHUA 1 Ap.?
3. Kakoin 06paboTke nojsepratoT Npodbl NOCAe MX UHCONALMN?
4. Kak OLeHMBaKOT 3MEHEHNe CBOWCTB MaTepuana nocse UCnbiTaHusa?

JlabopaTopHasn pa6ota Ne 13
Tema: OnpegeneHne CTOMKOCTM MaTePUasioB K CTUPKE U XUMUYECKON YNCTKe

Llenb paboTbl. V3yyeHne npnbopoB 1 MeTOANK ONPefeNeHNs CTOMKOCTU TEKCTUNbHbIX
MaTepmanoB K CTUPKe U XUMUYECKOW YMCTKE.

3ajaHus:

1 W3yunTb OCHOBHble (HaKTOPbl CTUPKM W XUMWUYECKOW UUCTKM, BAUAIOLWME Ha
M3MEeHeHVe CBONCTB MaTepuanoB, UX napaMeTpbl, METOAMKN UCMbITaHUA MaTeprasnos.

2. OnpefennTb CTOMKOCTb MaTepurana K CTUPKE U XMMUYECKON YMCTKE.

OCHOBHbIe CBeAeHNS

Mpn CTUPKE N XMMUYECKOM UUCTKE TEKCTWU/bHbLIX LUBEWHbIX U34ENWNIA Ha TEKCTU/bHbIE
mMaTepuanbl BO3AeCTBYET psif (PU3NYECKUX, (PU3NKO-XUMUYECKUX N MEXAHUYECKUX (PaKTOpOB,
KOTOpble B KOMMJIEKCE pa3pyLllalT CTPYKTYpYy MaTepuanoB, YXYALAKT MX MexaHuyeckue wu
hn3nyecKme CBONCTBA:

npu CTUMPKe - MOMWLWMWIA pacTBOP, MeXaHU4ecKue BO3AENCTBUSA, MNOBbILLIEHHAS
Temneparypa;

npu cyLlKe - (PaKTopbl CBETOMOroAbl;

MpV rNaXeHbe - NOBbILLEHHAs TeMnepaTypa rnagnabHON NOBEPXHOCTY;

NPy XUMWYECKOA YUCTKE -  (DU3NKO-XMMWUYECKOe BO3AEACTBME  OpraHM4ecKoro
pacTBOpUTENSA Ha MaTepuan.

McnbiTaHns CcOCTOAT B BOCMPOM3BOACTBE YCNOBUIM CTUPKU WM XMMMWUYECKOW UUCTKU
TEKCTUNLHOFO MaTepuana, MNocnefytowlem OnpeaeneHny nokasaTeneii CBOMNCTB maTepuana u
CPaBHEHUW 3TUX MOKasaTeNiei ¢ NoKasaTensiMnU KOHTPONMbHbIX MpPoo.

MeToAMKa BbIMO/THEHUS PaboThI
OnpepgeneHne CTOMKOCTM TEKCTU/bHbIX MaTepuanoB K CTUpPKe. B na6opaTopHbIX



yCnoBuAX npobbl CTUPAKOT CnefyrolWyMK rpeMs Crocobamu: KUMAYEHWEM B Mbl/IbHO-COLOBOM
pacTBOpe C  OAHOBPEMEHHbIM  fIM60  MOCNeAYHLWNM  TPeHUeM MeXaHUYecKUMu
NPUCNOCOBNEHUAMIN UM PYyKaMU; CTUPKON B CTUPa/IbHLIX MallUHaXx; CTUPKOW B CTUPa/ibHbIX
BMOPALMOHHbIX YCTPONCTBAX.

CTOIMKOCTb K CTUPKe onpeAensieTcs 00bIYHO A4NA TeX mMaTepuanos, 0Aexaa U3 KOTOpbIX
MOZBEPraeTcs B YC/IOBUAX 3KCMJyaTauuMn 4acToil CTUpKe. PasMepbl TOUYEYHOW MpPo6bl LO/MKHbI
obecreyvBatb OnpefeneHVe paspbiIBHOMO YCUIMS mMartepuana [0 W nocne CTUpKW. M3 oaHoM
MOMOBMHbI TOYEYHOM Mpo6bl BbIPE3aldT KOHTPOJIbHbIE MNPOObLI CTaHAAPTHbIX pPa3MepoB A/
MCMbITAHMA Ha pPa3pbiBHOVW MaluMHe W ONpPeAenstoT WX paspbiBHYK Harpysky, BTopas
noasepraeTcs CTUPKe B CTUPa/IbHON MawmHe. MblIbHO-COAOBBIA PacTBOP FOTOBAT 3apaHee U3
pacyeta Ha 0,5 n Bogbl 30 I X03ACTBEHHOr0 Mbina 1 20 T KanbLUMHMPOBaHHOW coabl nnn 40
CTUPaSIbHOr0 NOPOLLKA.

B cTupanbHylo mawnHy 3anvealoT 12 n Bogbl npu Temnepatype 50-60 °C m 0,5 n
NMPUroToB/ieHHOro pacteopa. lMpobbl cTupaloT B TedyeHne 30 MUH M NPONOJSIACKMBAKOT 5 MUH,
nocne Yero OTXKUMAKOT B LeHTpUdyre. VX BbICYLINBAKOT B CYLUU/ILHOM LUKagy U 3aTeM rnagaTt B
TeYeHWe 2 MUH YTIOFOM C TepMOperynsTopoM. [lpornaxeHHyt npoby paspesatT Ha
afleMeHTapHble Npobbl A4/ ONpeAenieHns paspbiBHOTO YCUNUA. VI3MeHeHre pas3pbiBHOTO YCUINA
MOLCYMTLIBAKOT OTAE/LHO MO OCHOBE M NO YTKY:

P-10()(Pk-Po)/Pk

roe PK- paspbiBHOe ycuive A0 CTUPKKM (KOHTpPONbHas npoba); Po - paspbiBHOE ycunve
npo6bl Mocne CTUPKMU.

OnpefeneHne CTOMKOCTM MaTepuanoB K XMMUYEcKoin umctke. Mpowmssogat no FOCT
21050-75, KOTOPbIA pacnpoCTpaHAeTCs Ha TKaHW NS CNeLoAeXabl, KPOMe TKaHel, cofepKalymx
X/IOPUHOBbIE U MOMMBUHUNXNOPUAHBIE BOJIOKHA. XUMWYECKYH) YUCTKY MPOU3BOAAT [ABYMS
cnocobamm: NabopaTopHbIM U MALUUHHBIM.

XVMMYeckas 4MCTKa nabopaTopHbIM CMOCOBOM OCYLIECTBASETCA Ha npubope ans
B36anTbiBaHWA (Mogenb 021), B KOTOPOM Mpo6bl MaTepnana, NOMeLLEHHbIE B CTEK/ISAHHbIE BaHKN
BMECTUMOCTbIO 2 N1, 06pabaTbiBalOTCA OpraHNYecKUM pacTBOPUTENIEM.

[na nposefeHns WCnbITaHUA Npoba TKaHW nomellaetcs B 6aHKY, B KOTOPYH 3aTem
3a/1MBalOT TPUXNOPITUIEH WNW NEPXNOP3TU/EH B KOMWYECTBE, COOTBETCTBYIOLLEM MOAYNIO
BaHHbI, paBHOMY 10. Macca npo6bbl He Jo/KHa npeBblwatb 60 r. B aty e 6aHKy nomewjarT
TP Meloyka m3 6enoil KanpoHOBOW TKaHW pasmepoM 50x50 MM CO CTalbHbIMMK LUapUKamu
Maccoil 8 r B KaXA0M MelloyKe. baHKM 3aKpbiBalOT MPo6KaMu, 3aliuLLeHHbIMU C BHYTPEHHEN
CTOPOHbI MOMIMITUIEHOBON MNEHKOW, W 3aKPennsaioT MeXAy MOABVKHOW U HenoABVXHON
yalwkamu npubopa ans B3b6anToiBaHUA (puc. 13.1). BpalleHneM CTOMOPHOro BUHTA PUKCUPYIOT
MOMIOXKEHNE CTEPXKHS, HA KOTOPOM 3aKpernsieHa MOABMXKHAA Yallka. 3aTeM BK/IOYaloT npubop v
06pabaTbiBalOT NPo6bI B TeueHne 15 MUH.

Puc. 13.1. Cxema npubopa AN XMMWUYECKOW YWUCTKM B NabopaTopHbIX ycnousx: 1 -
6aHKa; 2 - CTOMOPHbIA BUHT; 3 - KPeCTOBMHA; 4 - MOABWMKHAA YallKa; 5- HenojsuXHaa vallka

O6paboTaHHYO Mpo6by TKaHM MOMELAT MeXay (WUAbTPOBaibHON 6ymaroii 1
OTXXMMAIOT, 3aTeM CyLUAT B CYLUMNbHOM LWKady npu Temnepatype 60-65°C B TeyeHne 60 MUH.



WcnbiTbiBaeMble Mpo6bl TKaHW NOABEPratdT XMMUYECKON YMCTKe NATb pas, nocre Yero
NMPOV3BOAAT OLEHKY CTOMKOCTM TKaHW K XMMWYECKOW YUCTKE N0 WM3MEHEHMUID KakuxX-nmbo
rnokasaTenei CBOMCTB: pPa3pbIBHOIO YCU/NSA, Pa3pbiBHOMO YA/JMHEHWS, CTOMKOCTU K UCTUPaHWIO,
BOAOYMOPHOCTMN, CTOMKOCTU K AENCTBUIO KWUCNOTbI, BO34YXONPOHWLAEMOCTU, YCTONYMBOCTU
OKpacKu.

3mMeHeHVe CBOWCTB MaTepuanoB MOCAe XUMWUYECKON 4UCTKM (%) onpepensatoT no
thopmyne:

X=100(QIC3J/C,

rae C/ - uCxofHblil NokasaTenb TKaHU;

Co- nokasaTenb TKaHW NOCNe XMMUYECKON YNCTKM.

TKaHb CuMTaeTCa YCTOMYMBOM K XMMMWUYECKOW YMCTKE, €cnn nocne npoBefeHus
MATUKPATHOMW YUCTKU 3HAYeHWs MnoKasaTesiel, XapakTepusyrowmux ee 3KChnyaTauuoHHble W
3allMTHble CBOMCTBA, He BbLIXOAAT 3a Mpedenbl LOMYCTUMbIX OTKIOHEHWMN, YCTaHOB/IEHHbIX
HOPMaTUBHO-TEXHUYECKOW [OKYMeHTaLMeid Ang AaHHOro BuAa mMatepuana.

KOHTpO/bHbIEe BONPOCHI:

1 Kakoe o6opyfoBaHMe WCNONb3YyeTca A5 OnpefesieHns CTOMKOCTM MaTepuanos K
CTUPKE N XUMNYECKOIN YNCTKE?

2. Kak rotoBuTCA CTUpPa/bHbIA pacTBOp ANS OnpefeneHUs CTOMKOCTM MaTepuanoB K
CTUpKe?

3. KakoBbl yCnoBusi npoBefeHWst CTUPKU (TemnepaTypa BOAbl, NPOAO/HKUTENbHOCTb
CTUPKM, MOMIOCKAHNA U FNaXeHbs, TeMMepaTypa raxeHbs)?

4. KakoBbl YCNOBMS NPOBEAEHNS XUMUYECKON YMCTKM (BMA pacTBOpMTENs, Macca npobsl,
NPOAOC/IXUTENBHOCTb 06PabOTKN U CYLLKK)?

10. MepeyeHb UHGPOPMALMOHHbLIX TEXHOMOT WA, NCNONb3YEMbIX MPU OCYLLECTBAEHUN
o6pasoBaTeNlbHOrO Mpouecca Mo AUCLMIMIMHE, BK/KYas MepeyeHb MNPOrpamMMHoOro

obecrieyeHns n MHCbOpMaLIII/IOHHbIX CMpPaBOYHbIX CUCTEM.

10.1. MNMepeyveHb HEO6XOAMMOr0 NPOrpaMMHOro obecneyeHms

HanmeHoBaHMe NporpaMmMHOro
obecneyeHus, Nnpon3BoaANTENb

Microsoft Office Word 2010

Y1 BO
Kaspersky Anti-virus 6/0

Adobe Reader 9

K-Litc Codec Pack, Codec Guide
OCWindows7 MpoteccnoHanbHas,
MicrosoftCorp.

Open Broadcaster Software 23.2.1
pycckas Bepcus, OBS

OpenOffice 4.1.5, Apache
R-keeper V6, UCS

VLC Media Player, VideoLAN
7-zip.org

PekBM3MTbI NoATBepXatoLero JokymeHTa (Ne
NNLEH3UN, faTa NPUobpeTeHNs, CPOK LeCTBUSA)
Homep npoaykta 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)

02260-018-0000106-48095

v22.4.73, oT 17.11.2017

Ne nueHsnn 26FE-000451-5729CF81 Cpok nnueH3nmn
07.02.2020

becnnaTtHo, 01.02.2019,

becnnatHo, 01.02.2019, 6ecCpOUHbIi
Ne00371-838-5849405-85257, 23.01.2012,
6eccpoYHbIi

01.02.2019, GNU General Public License v2.0

01.02.2019, nuueHsnto LGPL.
01.05.2016,

01.02.2019, cBoboaHasa NMLEH3US
GNU LGPL



10.2. NepeyeHb HEOOXOAUMBIX UHPOPMALNOHHBLIX CMPaBOYHbIX CUCTEM:

Kaxablit

obyuvatroLiniics

B Te4yeHWe  BCero

nepuoga

obyuyeHns  obecnedeH

WHAWBMAYANbHLIM HEOTPaHNYEHHbIM LOCTYMOM K 3/1eKTPOHHO-6M6MOTEYHBIM CUCTEMAM:
1 9nekTpoHHas 6ubnunotedHas cuctema «ZNANIUM.COM» (www.znanium.com).

2. DNeKTPOHHasd
(http://www.iprbookshop.ru).

ans
COBPEMEHHbIM
MOUCKOBbLIM CUCTEMAM:

obyvatoLmnxcs

61bnmnoTeyHas

obecneyeH
npoeccMoHanbHbIM  6a3aM  [laHHbIX,

cuctema

AOCTYN

IPRBooks.

(yZaneHHsbIn
MH(OPMALMOHHBIM  CMPaBOYHLIM 1

basoBas KOnnekyunAa

[JOCTYN) K  clnegyowmm

1 KoHcynbTaHT Mntoc - crnpaBoyHas npasosas cuctema (http://consultant.ru)
2. Web of Science (WoS) (http://apps.webofknowledge.com)

3. HayuHas anekTpoHHasa 6ubnuoteka (H3B) (http://www.e library.ru)

4. nekTpoHHas bubnnoteka Aucceptauuii (https://dvs.rsl.ru)

5. KnbepJliennHka (http://cvberleninka.ru)
6. HaumoHanbHas anekTpoHHaa 6ubnmoteka (Mup://H36.pd)

11. OnucaHve MaTepuanbHO-TEXHNYECKOW 6a3bl HEOGX0AUMOI 415 OCYLLECTBEHMS
o6pa3oBaTefibHOro npotecca no AucuunavHe (Moayno)

HavmeHoBaHMA cneumanbHbIX
MOMELLEHNI N MOMELLEHNIA ANns
CaMOCTOSATENbHON PaboThbl

Nabopatopus
«3JKCMNeprMeHTaIbHOro
MPOEKTUPOBAHUA», YII.
MepBomalickas, 191, aya. 314.

HayuHo-uccnegosatenbcKas
nabopatopma «OUEHKM

OcHalleHHOCTb
crnewmabHbIX NOMeLLeHWi
1 MOMELLEHNIA Ans
CaMOoCTOATE/IbHOW paboThbl

CneunanbHble NOMeLLeHns
OCHalleH KOMMbloTEpamu
Pentium ¢ BbIXOLOM B
WHTepHeT

LLIBeliHbIM 060PYAOBaHNEM:
1 YHuBepcanbHbIMU
mawnHamm TypicalGC6-5-2
- 2WrT.

2. MpOMbILLEHHBIA 4-X
HWTOYHbIV OBEPNOK C
NpsMbIM MPUBOLOM
AURORA A-700D-4 - 1
L.

3. T1poMbILLIeHHas
NPsMOCTPOYHas MallnHa ¢
npsMbIM NPUBOLOM
AURORA A-8600 - 1wr.
4. MaporeHepatop Siller 2 n
- luwr.

5. MopTHOBCKME MaHEKEeHb!
p.44,46,48, pa3aBMKHO
MaHeKeH.

6. PacKpoliHbIii cTon
2,1x1,20

OCHalleH KOMMbHTEpPamu
Pentium ¢ BbIX0Z0OM B

MepeyeHb NNUEH3NOHHOIO
nporpaMmmMHoro obecreyeHus.
PekBun3nTbl
MOATBEPXAatoLwero
OOKYMeHTa

1 OnepaunoHHas cuctema
«Windows», forosop
0376100002715000045-
(0C18439-01 ot 19.06.2015;
CBO60OJHO pacnpocTpaHsemoe
(6ecnnaTHoe He Tpebytollee
NNLEH3UPOBAHUS)
nporpaMmmHoe obecrneveHve:
1 lMporpamma gns
BOCMPOM3BeLeHNS ayano U
BMAeo arinos

«V LCmediaplayer»;

2. MNporpamma ans
BOCMpPOV3BeAEHNS ayano n
BUaeo ainos «K-litecodec»;
3. OuCHbIN nakeT
«WPSoffice»;

4. Mporpamma gns paboTbl €
apxmBamMun «7zip»;

5. Mporpamma ansa paboTsl €
JOKyMeHTamu hopmarta .pdf
«Adobereader»

1 OnepaunoHHas cuctema
«Windows», norosop

GO7TRCBAD
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http://www.znanium.com
http://www.iprbookshop.ru
http://consultant.ru
http://apps.webofknowledge.com
https://dvs.rsl.ru
http://cvberleninka.ru

KayecTBa 1 6e30MacHOCTM
Cbipbsi», Y. NepBomaiickas,
191, aya. 301.

VIHTepHeT, 060py0BaHNEM
419 NpoBefeHns
XUMUYECKUX UCTbITAHWUIA

0376100002715000045-
0018439-01 ot 19.06.2015;
CBOOOLHO pacnpocTpaHaemMoe
(6ecnnatHoe He TpebytoLee
NNLEH3MPOBaHNSA)
nporpammHoe obecneyeHue:
1. Mporpamma ang
BOCNPOW3BEAEHMNS ayano u
BUAEO (hainnoB
«VLCmediaplayer»;

2. MNporpamma ans
BOCNPOW3BeLEHUNS ayano 1
BUaeo (hainnos «K-litecodec»;
3. OucHbI NakeT
«WPSoffice»;

4. Mporpamma ans paboTbl €
apxmBamMun «7zip»;

5. Mporpamma ansg paboTsl ¢
JOKymeHTamum ¢opmata .pdf

MoMmeLleHNs Ans caMoCToNATeNbHO paboThbl

Yu4ebHble ayautopun gns
CamMOCTOATE/IbHON paboThbl:
YMTabHbIN 3an: Y.
MepBomarickaa ,191,3 atax.

MepeHocHOe
MY/IbTUMeLNIHOe
obopyaoBaHue, [0CKa,
mMebenb ana ayauTopui,
KOMMbIOTEPHbIV Knacc Ha
15 nocag0uHbIX MECT,
OCHalLlEeHHbII
KOMMbloTepamu Pentium ¢
BbIXOZOM B HTEpHeT

«Adobereader»
OnepaunoHHas cucTemMa
«Windows», forosop
0376100002715000045-

0018439-01 o1 19.06.2015;
CBO6GOLHO pacnpocTpaHsemMoe
(6ecnnaTHoe He Tpebytouee
NNLEH3UPOBAHUSA);
[Mporpamma ans
BOCMPOW3BEAEHUA ayauMo U
Bnaeo ¢ainnos «VLC media
player»;

Mporpamma ans
BOCNPOM3BEAEHMS ayaumo u
Bngeo ainos «K-lite codec»;
OmCHbINA naket  «WPS
office»;

Mporpamma Aana paboTel ¢
apxmBamu «7zip»;

Mporpamma ansa paboTsl C
LOKyMeHTamun dopmarta .pdf
«Adobe reader»



12. ONONHEHUA 1 U3MEeHeHUA B paboyeit NporpaMme gUCLUNANHBI
Ha / yuebHbIli rof

B pabouyto nporpammy B1.B. 11 MatepuanoBefeHne B NPOM3BOACTBE U3AENNIA NErKOWA
NPOMBILLEHHOCTU

(HammeHOBaHWe AnCUUNINHbI)

Ana HanpasneHus 29.03.01 TexHoNorna n3gennia Nerkoin NPoMbILLNIEHHOCTH
(Homep HanpaefeHns (cnewunanbHOCTK)

BHOCSTCS CeAyHoLL e AOMONHEHNS N U3MEHEHMS:

L OononHeHna n U3sMeHeHns BHeC

[ONONHEHUS 1 U3MEHEHUS PacCMOTPEHbI U 006peHbI Ha 3aceflaHni Kadeapbl CTaHAapTM3aLum,
METPO/OT N 1 TOBapHOIA 9KCMepTU3bl

« » 20 T

3aBeaytowmin Kadenpoii



