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BBenenue

YyebHo-MeToanuecKoe mocodue pa3paboTaHO JjIsl HAMPaBIEHUS MOATOTOBKHU
35.04.08 IIpomeinieHHOE PHIOOIOBCTBO ISl OUHOM POPMBI 00YUESHHSI TIO TUCITUTUINHE
"IIpo6GaeMbl COBpEMEHHBIX PHIOOJIOBHBIX MaTEPHAJIOB' .

[enp ocBoeHuss aucuuiimHbl «lIpoGnemMbl COBpEMEHHBIX PBHIOOJIOBHBIX
MaTepHuaioB» - OpMUPOBAHUE 3HAHUNA O MPUMEHSEMBIX B OPYIUSIX MTPOMBIIUICHHOTO
pBHIOOJIOBCTBA MaTepuaiax, YMEHUN U HaBBIKOB MX BBIOOPA, MPOBEACHUS IKCIIEPTHU3HI,
CTaHJAPTHBIX B CEPTU(PUKAMOHHBIX UCIIBITAHUH.

3ajmavya wW3y4yeHUs JUCUUIUIMHBL: OBJIAJICHUE HaBBbIKAMHU OIICHKA KadyecTBa
pPBIOOJIOBHBIX ~MaTepHaioB W OOOCHOBaHMS HMX BbIOOpa g d(dekTuBHOU
AKCIUTyaTalli OpPyIuil ppI00JIOBCTBA.

[Ipouiecc wm3ydeHUs OUCHUIUIMH HalpaBjieH Ha (OPMHUPOBAHHUE HIIEMEHTOB
komriereHui B coorBeTcTBUr ¢ @PI'OC BO u OIIOIT BO no nanHOMY HanpaBiIE€HHUIO

IIOJT'OTOBKH.



1. OPTAHMU3AIUA U3YUYEHUSA JUCIHHUITJIMHbI

B pe3ynbrate u3yueHus: AUCUUIUIHHBI CTYICHT JOJIKEH:

3HATh: OCHOBHBIE CBOWMCTBa pBHIOOJIOBHBIX MAaTEpUANIOB; TEHACHIMH UX
COBEpIICHCTBOBAHUS;

yMeTb: TMPOBOJUTH OJKCIEPTU3Y, CTaHJIAPTHbIE U CepTU(UKAIIMOHHbBIE
UCIIBITAHUS PHIOOJIOBHBIX MAaTEPUAJIOB;

BJIa/leTh: HAaBbIKAMU OLIEHKHM KaueCTBa M BHIOOpa PHIOOJIOBHBIX MaTepUasoB C
1EJIbI0 TOBBIIIEHUS 3PPEKTUBHOCTU OPYIUI pHIOOJTOBCTBA.

[Tpr m3y4eHUr AMCUMIUIMHBI MCTIONB3YIOTCS 3HAHUSA M HaBBIKU, TIOJyYEHHBIC
CTYJEHTaMH MIPH OCBOCHUH AUCHHUIUINH 00pa30BaTeNbHBIX IporpaMM OakanaBpuaTa u
MarucTpaTypbl IO HAalpaBiICHUIO NOArOTOBKU «lIpombllieHHOE pPBIOOIOBCTBOY
(ppI00JIOBHBIE  MaTepualibl, TEXHOJIOTHUS TOCTPOWKHM OpyAuil  pbhIOOJIOBCTBA,
YCTPOMCTBO M OKCIUTyaTalusi OpyIuil pbIOOJIOBCTBA, MPOEKTUPOBAHUE OPYIUil
pPBHIOOJIOBCTBA).

3HaHUA, YMEHHUS M HaBBIKH, TIOJIYYCHHBIE IO TMPOTpamMMe IUCHUIUIMHEI,
3aKpPEIUISIOTCS, PACIIUPAIOTCS U YIIIyOJSIOTCS MPHU BBITOJHEHUU COOTBETCTBYIOILEH
Hay4HO-UCCJEI0BATEIbCKON U BBIITYCKHOM pabOThl MaruCTpaHTa.

HucuunnuHa  «IIpobmeMbl  COBPEMEHHBIX  PBIOOJIOBHBIX  MaTEpHUATIOB»
oTHOcATCA K Omoky 1 wactu, dopmupyemMoil ydacTHUKaMH OOpa30BaTeIbHBIX
OTHOUIEHWH, U SBJISETCS AUCLMILUIMHOM MO BBHIOOPY.

OO6mast TPyIOEMKOCTh JUCIUIUIMHBI TIO BBIOOPY COCTaBIIET 2 3a4ETHBIX
eIUHUIBl (3.€.), T.e. 72 aKaJeMUYECKHX 4Yaca KOHTAKTHOH W CaMOCTOSITEIBHOM
y4eOHON pabOThI CTyJeHTa U padOThl, CBSI3aHHON C TEKYIIEH W MPOMEKYTOYHOU
(3aKITIOYMTENBHOM) aTTecTalMel Mo JUCIUILTHHE.

[Ipn paszpaboTke 00pa3oBaTENbHOW TEXHOJOTUM OpraHU3alud y4eOHOTO
npolecca OCHOBHOM ymop cZeslaH Ha COSAMHEHNE aKTUBHOW M MHTEPAKTUBHOHN (popm
oOyueHwusl. WNuTtepaktuBHass ~ ¢opMa  TO3BOJAET  CTyJEHTAM  MPOSBUTH
CaMOCTOSITEILHOCTb B OCBOCHMHM TEOPETUYECKOTO MaTepuana W  OBJIAJCHUU

MPAKTUYECKUMH HaBBIKaMHU, (OpMUPYET HHTEpEC W TO3UTHUBHYIO MOTHBAIHIO K



yuebe.

Texymmii KOHTPOJIb YCBOCHUSI JUCHUIUIMHBI OCYLIECTBIIETCS YEPE3 CUCTEMY
TecTpoBaHUs. TecTOBbIE 3aJaHUsl UCIOJIB3YIOTCS ISl OUEHKH OCBOEHUS BCEX TEM
JUCLMIUIMHBI CTyIEHTaMU 04HOH (hopMbl 00yueHus. TecTsl chopMUpOBaHbI HA OCHOBE
MaTepHaloB JIEKIUI U BOIIPOCOB, PACCMOTPEHHBIX B pAMKaX MPAKTUYECKUX 3aHATHH.
TectupoBanue 00yyaronmxcs MPOBOIUTCS Ha MPAKTUYECKUX 3aHATUAX (B TeueHue 10-
15 MUHYT, B 3aBUCUMOCTH OT YPOBHS CJIIO)KHOCTH MaTepuaja) Iocjae pacCMOTPEHUsS Ha
JEKIHSIX COOTBETCTBYIOIIMX TE€M. TECTUpPOBAHHE MOMXET MPOBOIAUTHCS C MOMOIIBIO
KOMIIBIOTEPHOM IPOTrpaMMBbI ¢ 02301 TECTOB, PACIIONOKEHHON Ha cepBepe Kadenphl.

[TonoxxurenbHast OLEHKA («OTIMYHO», «XOPOLIO» WU «YAOBIECTBOPUTEIBHOY)
MOXKET BBICTaBJIATHCSA MPENOAABATENIEM WJIM aBTOMAaTHYECKHM KOMIIbIOTEPHOM
IIPOrpamMMOoOii, B 3aBUCHMOCTH OT KOJIMYECTBA IPABWIBHBIX OTBETOB.

['papganus oneHOK:

- OTJIMYHO» - CBbIIIE 85 %

- «xopotioy - 6osee 75%, Ho He BhIIIe 85%

- «yJIOBIIETBOPUTEIIBHO» - CBbILIE 65%, HO He Oosee 75%.

KoHTposb TeKylIel yClieBaeMOCTH B CEMECTPE MPOBOJUTCS HE TOJIBKO Yepe3
CUCTEMY TECTHUPOBAHUSA, HO U Ye€pe3 KOHTPOJIb MOCEUIAEMOCTH 3aHATUI U TPOBEICHUE
OMPOCOB CTYJEHTOB IO BOIIPOCAM JIJIsi CAMOIIPOBEPKH.

B onpenenennbie rpadukoM CpoKH B CEMECTPE MPOBOJUTCS 001asi By30BCKast
TEKyIllasi aTTeCTalus.

IIpomekyTouHas aTTecTanMs MO JUCLHUIUIMHE NPETyCMOTPEHA B BUJIE:

ouyHasi popma, TPETHI ceMecTp — 3ayerT.

[IpomexxyTouHas aTTecTalys MO AUCIMIUIMHE MOXKET OBITh MPEIyCMOTpPEHA B

BHUAC TCCTUPOBAHUA 110 HpHHﬂTOfI CHUCTCMC OLICHUBAaHUA 3HAHMUU CTYACHTOB.

YHuBepcanpHas CUCTeMa OIEHUBAHMS PE3yJIbTaTOB OOYUYCHHS BKIIIOUAET B ce0s
CUCTEMBl  OIICHOK: 1)  «OTJIIMYHO»,  «XOPOIIO»,  «YIAOBIETBOPUTEIHHOM,
«HEYJIOBJICTBOPUTEIIBHO»; 2) «3auTeHo», «He 3auteHo»; 3) 100-0amibHytO
(IpOIEHTHYIO) CHUCTEMY W TIPABWIJIO TMEPEBOJA OICHOK B MATUOAJUIBHYIO CHCTEMY
(tabum. 1).



Ta6JII/IIIa 1 — Cucrema OLCHOK N KPUTCPHUHU BBICTABJIICHUS OLICHKH

Cucrema 2 3 4 5
OIICHOK 0-40 % 41-60 % 61-80 % 81-100 %
«HEYJTOBJIETBOPUT | «YAOBJETBOPUT «XOPOII0» «OTJIHIHO»
eJILHO» eJILHO»
Kpurepuii «He 324YTEeHO» «32YTEHO»
1. CacTteMHOCTDh H O6namaer Ob6nanmaer Ob6namaer O6namaer MOJHOTOM
MOJIHOTA 3HAHMI B | YaCTUYHELIMU U MUHUMAJIBHBIM | HA0OpOM 3HAHWH, | 3HAHWI U CUCTEMHBIM
OTHOIIEHHH pa3po3HEHHBIMHU HabopoM JIOCTATOYHBIM JJIS | B3TJISAI0M Ha
H3y4aeMbIX 3HAHUSIMH, 3HAHUH, CHCTEMHOI'O M3y4aeMbIil 00BEKT
00bEKTOB KOTOpBIC HE MOXKET | HEOOXOIUMBIM B3MUISAA HA
Hay4YHO- KOPPEKTHO | JUISI CHCTEMHOTO | M3y9daeMBbIit
CBSI3BIBATh MEXKAY | B3TJIs/1a HA 00BEKT
co0o#i (ToJBKO H3yYaeMblit
HEKOTOPEIC U3 00BEKT
KOTOPBIX MOXKET
CBA3bBIBATH MC)KI[y
co0oit)
2. Pabora c He B cocTostHnm MoskeT HaliTh MoskeT HalTH, MoskeT HalTH,
uHpopMmanmei HAaXOJIUTh HE00XOIMMYIO WHTEPIPETUPOBAT | CHCTEMATH3HPOBATH
HEO0XOIUMYIO WHPOPMALIMIO B | b U HEO0X0IUMYIO
nH(pOpMAITHIO, pamkax CHUCTEeMaTH3UPOBa | HH(OPMAIIHIO, a TAKKE
100 B COCTOSIHHM | TTOCTABICHHOM Th HEOOXOANMYIO | BBISIBHTH HOBEIE,
HaXO0OIUTh 3aa4uu I/IH(I)OpMaHI/IIO B JOITOJIHUTCIIbHBIC
OTACJIBHBIC paMKax HNCTOYHUKHU
(hparmMeHTHI MOCTaBIICHHON nH(GOPMAITUHU B paMKax
nH(pOpMaIuu B 3a71a4u MMOCTABIICHHON 33134
pamKax
IIOCTaBIICHHOM
3a7a4un
3. HayuHnoe He Mmoxert nenathb B cocrossuun B cocrosauun B cocrosauun
OCMBICJICHUEC Hay‘IHO OCYHICCTBJIS[TB OCYIHCCTBJ]HTB OCYHICCTBHSITL
H3y4aeMoro KOPPEKTHBIX HAy4YHO CHCTEMATHYECKUI | CHCTEMATHYECKUI U
sIBJICHHS, TPOIlecca, | BHIBOJOB U3 KOPPEKTHBIH 1 Hay4HO HayYHO KOPPEKTHBIN
o0beKTa MMEIOIIUXCS Y HETO | aHalu3 KOPPEKTHBIN aHAIN3
CBEJICHUI, B MIPEIOCTABIICHH | aHAIH3 MPeI0CTaBIICHHON
COCTOSTHHH oif nH(pOpMAIUK | TPEIOCTABICHHON | WH(pOpMAIUH,
NIPOaHAINU3UPOBATh WHPOPMAIUH, BOBJIEKAET B
TOJIBKO HEKOTOPBIE BOBJICKAET B HCCIE0BaHNE HOBEIE
13 UMEIOIINXCS Y HCCIIeIOBAHNE peleBaHTHBIC
HEro CBeIeHHMIA HOBBIE IMOCTaBJICHHOMW 3a/1a4e
peHeBaHTHBIe JaHHBIC, HpezlnaraeT

3aJa4c JaHHbIC

HOBBIE PaKypChI
MTOCTaBJICHHOM 3a1a4i

4. OcBoeHue
CTAaHAAPTHBIX
aJITOPUTMOB
peleHust
npodeccuoHATbHBI
X 3a1a4

B cocTosinun
pemiaTh TOIBKO
(parMeHTs
[IOCTaBJIEHHOU
3a/1a49u B
COOTBETCTBHH C
3aJIaHHBIM
aJITOPUTMOM, HE
OCBOMII
MpEeAJIOKEHHBIN
aJrOPUTM,

JIOTTYCKAeT OMMOKH

B cocTosnnmu
perarhb
TOCTaBJICHHBIC
3a/1a4d B
COOTBETCTBHUH C
3aJITaHHBIM

T OPUTMOM

B cocrosaun
pemarhb
IIOCTaBJICHHEIC
3a1a4M B
COOTBETCTBHH C
3aJIaHHBIM
aJrOpUTMOM,
IMOHUMAET
OCHOBBI
MPEAI0KEHHOTO
anropuTMa

He Tonpko Bnameer
ITOPUTMOM U
MOHMMAET €r0 OCHOBBI,
HO U HpeﬂnaraeT HOBBIC
pemeHI/m B paMKax
MOCTaBJICHHOH 3aJa4H




2. METOJUYECKHUE PEKOMEHJAIIMH 11O IMTPOBEJIEHUIO 3AHATHIA

B coorBercTBUM ¢ y4yeOHOM mMpPOrpaMMON CTYAEHTBl JOJDKHBI HW3YYHTh
cienyromuye Tembl AUCHUIUIMHBI  «[IpoOseMbl  COBpEMEHHBIX  PBIOOJIOBHBIX
MaTepHUaIOBY.

Tema 1. BBenenue

[Henp ® 3amaud  JUCHUIUIMHBL.  MeECTO JUCHUIUIMHBIL B  CTPYKType

O6p8,30BaT€JII)HOI>'I IMporpaMMmEal. HnaHpreMHe PE3yJIbTaThl OCBOCHUA NUCHUIIIINHBI.

Tema 2. HanpaBjieHnsi cCOBepIIEHCTBOBAHNS U MEPCNEeKTUBBI PUMEHEHHUSA
HOBBIX BU/IOB PbIOOJIOBHBIX MATEpPHUAJIOB

CBsi3b KadecTBa PHIOOJIOBHBIX MATEPUAJIOB C MPOMBICIOBBIMU TTOKA3aTEISIMHU
opynuit  peiOosoBcTBa. HampaBieHus COBEpIICHCTBOBAHUS UM MEPCHEKTUBBI
MIPUMEHEHUSI HOBBIX BUJIOB PHIOOJOBHBIX MaTEPHUAIOB.

Tema 3. MeTobl M METOAUKHU UCTILITAHUS U MCCJIEI0BAHUS XaPAKTEPUCTUK
PHI00JIOBHBIX MATEPHAJIOB

Metoapl ¥ METOAMKHA NPOBEACHUS CTAaHAAPTHBIX HCHBITAaHUNA. MeTonbl H
METOJMKM TIPOBEJICHUS HAy4HbIX wuccienoBaHuil. [lpubopbl ©  yCTaHOBKHU
CTaHJAPTHBIX M Hay4yHBIX uccieaoBaHuil. OcobeHHocTH oTOOpa mpobd. OOpaboTka
pesyabraroB ucneiTanuid. ['OCTsI, perynupyromue NpoBEAECHUE HCCIENOBaHUN U
HCTIBITAaHUH.

Tema 4. IloBbIIEHHE JOJTOBEYHOCTH H Pa00TOCIIOCOOHOCTH PbIO0JIOBHBIX
MaTepuajIoB

[Topoku  maTepuasioB, JONYLICHHBbIE MPOU3BOAUTENSIMU. V3MeHeHus,
MPOUCXOIAIINE C MaTepHallaMU MpU SKCIUTyaTalud WM XpaHeHuu. [loBbllieHue
KaueCcTBa MaTepHUAJIOB.

Pacnipenenenne Tpyaoe€MKOCTA OCBOEHHS IUCHUIUIMHBI 1O cemectpam OlIl,

TEMaM U BUaM y4eOHOM pabOThI CTyIeHTa IPUBEACHO HIDKE (Tabi.2).



Ta6muna 2 — O0BEM (TpyHIO0EMKOCTb OCBOEHHSI) B OUHOM (hopMe 00yUeHHUsI U CTPYKTypa

TUCLUIUIHBI
Homep u HauMeHOBaHUe TeMbl, O0bem yueOHOM
BH/I Y4eOHOH padoThI padoThl, U
Jleknumn \ 113
Cemectp — 3, Tpynoemkoctb — 2 3ET (72 4.)
1. Beenenue 2 -

2. HanpasneHust COBEpIICHCTBOBAHUS U
NEPCIIEKTUBBI IPUMEHEHUS HOBBIX BHJIOB 4 4
PBHIOOTIOBHBIX MaTEPHAIIOB

3. Meroabl ¥ METOMKH UCIIBITAHUS U
VICCJIEIOBAHMSI XapAKTEPUCTUK PHIOOTOBHBIX 4 8
MaTepHaJoB

4. TloBbllIeHUE JOITOBCYHOCTH H
paboTOCIOCOOHOCTH PHIOOJOBHBIX MATEPUATIOB
YyeOHbIE 3aHATHS 14 16
IIpome:xyTOoUHAasi aTTeCTALMS 3ayer
HToro mo gucuunjinHe 72

JlaGopatopHble  3aHATHA ~ y4yeOHOM  mporpaMMoi  JUCHUIUIMHBI — HE
IIPEAYCMaTPUBAIOTCS.

[IpenosaBanye OUCUMIIMHBI MPEAYCMATPUBAET YTEHHUE JIEKIHM, MPOBEACHHE
NPaKTUUECKUX 3aHSATHM M TMOJArOTOBKY pedepara U JOKIaN0B ISl CEMUHAPCKHUX
3aHATUM.

[Ipu 00yyeHuM CTyACHTBI TOJKHBI TOHATH LEJb U 33Ja41 JAHHOW AUCIUIUIMHBI,
e€ MECTO U CBA3b C IPYTUMU JIUCHUIUIMHAMU Y4€OHOr O TUIaHa MOJArOTOBKU MarucTpoB
no pbl00JOBCTBY. OOpaTWTh BHUMAHUE HA YCJIOBHOCTb M IIUPOTY MOHSATHUSA
«pbIOOJIOBHBIE MATEPUATBDY.

CTynIeHT 0JKEH YCBOUTb, YTO BOJIOKHHUCTHIE MaTEPHUAIIbl IPEICTABIISIIOT COO0M
0CcO0YyI0 Pa3HOBUJIHOCTh KOHCTPYKIIMOHHOTO Marepuana. B oTiauune oT 00beMHBIX
TPEXMEPHBIX MATEPUAJIOB U JINCTOBBIX WJIM IUICHOYHBIX JBYXMEPHBIX, BOJOKHUCTHIC
MaTrepuaibl MOKHO YCJIOBHO CUMTATh OJHOMEPHBIMH, MOCKOJBKY OJHMH U3 pPa3MEPOB
(nMHA) HECONMOCTaBUMO BEJIMK IO CPaBHEHUIO C pa3MepamMud B ABYX JPYTUX

HarpaBJIeHUSX (T.€. C TOJIIMHON BOJIOKHA). BCce BOJIOKHUCTBIE MaTepUaIbl SIBISIOTCS



BBICOKOMOJICKYJISIPHBIMH COCUHEHHSIMH, T.€. COCIUHEHUSMHU, Y KOTOPBIX COTHU U
TBHICSIYM TIPOCTHIX MOJIEKYJ MOHOMEpPA COCTUHSIOTCS B MAKPOMOJIEKYJIBI ITOJIUMEpa.

B coBpeMeHHOM MPOMBIIIIEHHOM PHIOOJOBCTBE MPUMEHSIOTCS B OCHOBHOM
MCKYCCTBCHHBIE (XMMHYECKHE) BOJIOKHUCTHIC MaTepuaibl. HatypanpHble MaTepraibl
MIPUMEHSIOTCS TOJBKO KaK BCIIOMOTATEIbHBIE U B KyCTAPHOM PBIOOJIOBCTBE.

CTyAeHT TOJDKeH UMETh MPECTABICHUE O TEXHOJIOTHH MPOU3BOICTBA BOJIOKOH
M 0 e BIMSHUM Ha TEXHUYECKHE XapaKTCPUCTHUKH BOJIOKHA M PBHIOOJOBHBIX
MaTepHaoB. XOpPOIIO pa30upaThCs B CHEMU(DUUSCKUX IMOKA3aTEIIX TEXHHUYECKUX
CBOWCTB  BOJIOKOH  (TUIOTHOCTh, MPOYHOCTh,  yAJWUHEHHE,  DIACTHYHOCTD,
M3HOCOCTOMKOCTBH U T.JI.) U CIIOCO0aX X OMpeIeTICHusI.

OOpaTuTh BHUMAaHUE CTY/ICHTOB Ha TO, YTO MHOTHE MTEPCIICKTUBHBIC MAaTCPUAITBI
y>K€ CEroJIHd BHENPSIOTCS B PHIOHYIO MPOMBIIUIEHHOCTh, @ K MOMEHTY OKOHYaHUS
YHUBEPCUTETA MOTYT CTaTh OCHOBHBIMH MaTepHAIAMH ¢ TOJTOMY CIIETyeT
BHUMATEIILHO U3y4aTh MX CBOMCTBA U MEPCIICKTUBHI.

CTyAeHT JOJKEH 3HATh 1IeJIb U 3aJa4d IKCIEPTU3bl PIOOJIOBHBIX MAaTEpPUAJIOB
MIPU U3TOTOBJICHUU W B XOJI¢ AKCILTyaTalliy OPYyaus phIOOTIOBCTBA. 3HATh METOIUKU
MIPOBEICHMSI DKCIIEPTU3HI B IIEJIOM U METOJUKH OTPEEIICHHS PAa3IMYHBIX MTapaMeTPOB
PBHIOOJIOBHBIX MaTepUajoB. YMETh 00pabaThIBaTh PE3yJbTaThl M CPABHHBATh MX CO
CTaHIapTaMH. YMETh OINPEAETSATh MOPOKH MAaTepHaIOB. 3HATh YCTPOWCTBO, CIIOCOOBI
U METOJUKH TPUMEHEHHS Pa3IMYHBIX MPUOOPOB M YCTPOWCTB [IJISi TPOBEICHUSA

AKCIIEPTU3bI PHIOOJIOBHBIX MATEPUATIOB.

[IpakTrueckue 3aHATHS IO TUCHUILIMNHE PEKOMEHIYETCs MTPOBOUTH B (hopme
CEMHMHAapOB Il Bcel rpyniibl. Kaxapli CTyIEHT MOJy4aeT 3aJaHue IMTOArOTOBUTHCS K
JTOKJIay W JOJIOKHUTH €ro Ha ceMuHape. KauecTBo JoKI1aia yUUThIBAETCS B UTOTOBOM
OLICHKE M0 juciuiuinHe. Ha ceMuHapCkux 3aHsSTHSAX CTYACHTHl IOJy4aroT

MPaKTUYECKUI ONBIT pabOTHI C OTPACIEBBIMU HHPOPMALIMOHHBIMU CUCTEMaMHU.

Hwxe mnpuBoauTcs mnpumepHas TeMaTUKa MPAKTHYECKUX 3aHIATHH 10
aucturmiuHe «[IpoGiaeMbl cOBpeMeHHBIX phIO0JIOBHBIX MaTepUAIOBY:

1. CBa3p kKauecTBa pBI6OJ'IOBHBIX MaTCpraJIOB C IMPOMBICIOBLEIMHA ITOKA3aTCIAMHA

opyauii peIOOJIOBCTBA.
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2. HaHpaBHCHI/IH COBCPIICHCTBOBAHUA U IICPCIICKTUBLI IPUMCHCHN A HOBBIX BUAOB
pI)I6OJIOBHBIX MaTCpUuaJIOB.

3. MeTo/bl U METOJIUKH MPOBEJICHUS CTaHJAPTHBIX UCTIBITAHUM.

4. MeTtopl 1 METOAMKY MTPOBEICHUSI HAYYHBIX UCCIIEI0BAHUM.

5. IIpuOopsl ¥ yCTAaHOBKY CTaHJIAPTHBIX U HAYYHBIX UCCIEIOBAHUM.

6. OcobGennoctu oTOopa pod u 00pabOTKU Pe3yTbTATOB UCIIBITAHUH.
7. TOCTsl, peryiupyroiiyue NpoBeIeHUE UCCIEA0BAaHUN U UCTIBITAHUM.
8. [ToBbIllIEHHE KaueCcTBa MaTEpUAJIOB.

CamocTosiTenbHass padoTa CTyI€HTOB BKJIKOYAET TEOPETHYECKYIO IOJITOTOBKY
no ydeOHOW JuTepaType, HW3y4deHHE CTaTUCTHMYECKOH M 0030pHON HH(popManu,
MNOJTOTOBKY pedeparoB U JOKIAA0B JJsl NPAKTUYECKUX 3aHATHH, BBINOJIHEHUE
WHJUBUyAJIBHOTO 3a/laHdsl 10 cOOpYy M aHaiM3y MHQOpMalUU MO POCCHMCKOMY U

MHUPOBOMY pBI60J'IOBCTBy, IIOATOTOBKY K TCKYHICMY H ITPOMCIKYTOYHOMY KOHTPOJIIO.

3. METOANYECKHUE PEKOMEHJIALIMH 11O BBIIIOJTHEHHUIO
CAMOCTOSTEJBHON PABOTHI CTYJAEHTOB

[Ipu yTeHuMu NeKuMii TpernoaaBaTeNb MOJDKEH JEMOHCTPHUPOBATh CTyICHTaM
HATypHBIE O0pa3Ibl PHIOOJIOBHBIX MaTEpPUANIOB, MOKa3bIBaTh CTEHIBI C OOpaslaMu
OPOAYKIMM  Pa3jiMYHbIX  NPOU3BOAUTENEH,  TaOMMIBl C  TEXHUYECKUMU
xapaktepuctukamu. Ocoboe BHUMaHHE HEOOXOOUMO OO0palliaTth Ha CBSI3b KayecTBa
PBIOOJIOBHBIX MaTEPUAJIOB C MPOMBICIOBBIMU MOKA3aTeNIIMU OpY AU PbIOOJIOBCTBA.

Ha npaktuueckux 3aHATHSIX CTYJIEHT JI0JDKEH OCBOUTH:

- METOJMKH MPOBEICHUS IKCTIEPTU3HI PHIOOIOBHBIX MaTEPUAJIOB;

- TpeOOBaHUS COOTBETCTBYIOLIMX TOCYAAPCTBEHHBIX M MEXIYHAPOIHBIX
CTaHIIapPTOB;

- METOJIbl 00Pa0OTKH PE3yJIbTATOB UCIIBITAHUM;

- METOJbl OMNpeAeNeHUs] TEXHUYECKHX XapaKTEepPUCTUK HUTEBUAHBIX U
CETEBUIHBIX MAaTEPHUAJIOB, CPEICTB OCHACTKH,
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- puOOpsl U 000PYJIOBaHME MJIsi MPOBEACHUS WCIBITAHUA U HCCICIOBAHUS
PBIOOJIOBHBIX MaTEPHAIIOB.

Ha cemuHapckux 3aHATHSAX 3acCiIyIlIMBaIOTCS pedepaTsl, MOATOTOBICHHBIC
CTYJCHTaMH.

Pedepar, kak ¢Qopma o0OyueHHS CTYOEHTOB, - OTO KpaTkuil 0030p
MaKCHUMaJbHOTO KOJMYECTBA JOCTYMHBIX MyOJMKAMA 1O 3aJaHHOM Teme, ¢
AJIEMEHTaMH COIMOCTABUTEIHLHOTO aHAINM3a JaHHBIX MAaTEPHAIIOB U C MOCIETYOIIMMHA
BbIBosaMu. [Ipu mpoBezeHnn 0030pa IOKHA MPOBOAMTHCA M HCCIEAOBATEIbCKas
pabota, HO 00BEM ee¢ OrpaHMuYeH, TaK KaK aHaJTU3UPYIOTCS YXKE CIeIIaHHBIC
MPEABIIYIIMMU UCCIEA0BATENISIMU BBIBOJIBI U B CBSI3U C HEOOJIBIIUM 00bEMOM JJAHHOM
dbopmbr padoTel. Tembl pedepatoB ompenensitoTcss kKadeapoil W colepx arcs B
nporpamme Kypca. [IpenogaBarens peKOMEHIYET JTUTEPATyPy, KOTOpass MOXKET ObITh
MCIIOJIb30BaHa ISl HanucaHus pedepara.

OuenuBas pedepar, npenogaBaresib 00OpaliacT BHUIMaHUE Ha:

- COOTBETCTBHUE COJICPKAHUSI BHIOPAaHHOMN TEME;

- OTCYTCTBHUE B TEKCTE OTCTYIJICHHI OT TEMBI;

- COOJTI0JICHHE CTPYKTYPHI pabOThI, YeTKa JIM OHA M OOOCHOBAHA,

- yMeHHe paboTaTh C HAYYHOH JHUTEpPaTypod - BBIWICHATH MPOOJIEMY U3
KOHTEKCTa;

- YMEHHUE JIOTUYECKU MBICIIUTD;

- KyJIbTypy TUCBMEHHOM peuu;

- ymMmeHue 0(OpMIIATh HAyUHBIN TEKCT (IPaBIIIbHOE TPUMEHEHUE U OPOpMIICHHE
CCBUIOK, COCTaBJICHHE OMOIHOrpadum);

- YMCHHE TIPaBUJILHO TIOHATH TIIO3WIIMIO aBTOPOB, pPabOThI KOTOPBIX
MCIIOJIH30BAJIMCH MIPU HAaNMMCaHuK pedepara;

- CIOCOOHOCTBh BEpHO, 0€3 MCKa)X€HUsl MepelaTh HCIOJIb3yEeMbId aBTOPCKUMA
MaTepuan;

- coOmoeHne oo0bema padoThI;

- AKKypaTHOCTh M TIPaBWJIBHOCTH O(OPMIICHHSA, a TaKXKe TEXHHYECKOTO

BBITIOJIHEHUS PAaOOTHI.
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Pedepar nomxen ObITh claH U1 IPOBEPKH B yCTAHOBIICHHBIN CPOK.

Pedepar MOXKeT BBHIOTHATHCA Ha OCHOBE KOHKPETHBIX MaTEpUaoB, KOTOpPHIE
JOCTYMHBI CTYJEHTY C YU4E€TOM pealbHbIX YCIOBUH, THOO 10 MaTepuanam MHTepHeTa.
TexcT pedepara BbIIONHAETCS Ha KOMIIbIOTEPE Ha tucTax popmara A 4. OpopmieHue
TUTYJBHOTO JIUCTa OCYIIECTBISIETCSI B COOTBETCTBHHM C OOIIMMHU TpaBUIIaMH,
npunsateiMu B KI'TY. B Tekcre pedepara qomkeH OBITH CIIUCOK HCHOIb30BAHHON
JUTEPATyphbl C COOTBETCTBYIOMIUM OUOIMOTrpaduyecKuM OMHCaHuEM HCTOYHHKOB. B
TekcTe pedepara AOMKHBI OBITh CCBHUIKM Ha HCIOJb30BAaHHBIE MCTOYHUKH: B
KBaJ[paTHBIX CKOOKAX yKa3bIBAETCS MOPSAKOBBII HOMEp UCTOUYHHUKA 110 IPUBEJCHHOMY

B pedepaTe CIUCKY U HOMEpa CTPaHMII.

[IpoBepennass paboTa BO3BpamlaeTcss CTYIEHTY. Ecin y mpoBepsromiero
MpenojaBarelis €CTh 3aMEUaHusl, TO CTYJICHT UX YCTpaHseT. 3allUIleHHbI pedepaT

NpCOABABILICTCA IPCIIOAABATCIIIO IIPHU CAa4C 3a49CTa I10 KYPCY.

BBI60p TCMBI peq)epaTa OCYHMCCTBIIACTCA CTYACHTOM CaMOCTOATCIBHO IIO

COrjIaCoOBaHMIO C IPCII0JaBaTCIICM.

BOITPOCHI VI CAMOKOHTPOJIA

[

. Cneurpu4UHOCTh MOHATHUS «PHIOOJTOBHBIE MATEPUAIBDY.
OcHOBHBIE BHJIBI CHHTETHYECKHX BOJIOKOH M UX CBOMCTBA.
Crioco06 mpom3BOICTBA CHHTETUYECKUX BOJIOKOH.
TexHn4eckne CBOMCTBA BOJOKHUCTBIX MATEPUAIIOB.
ITepcieKTUBHBIE CHHTETHYECKHE BOJIOKHA.

MeTob! HaeHTH(UKAIIMA BOJIOKOH.

Cnoco0bl M3roTOBJICHUSI HUTEBUIHBIX MAaTEPHUAIIOB.

TexHonorus IIpOU3BOACTBA HUTOK.

© ® 3 »n kWD

JlnameTp HUTEBUAHOTO MaTepuasa U METOIbl €r0 U3MEPEHUSI.
10. I[Ipo4HOCTh HUTH U €€ XapAKTEPUCTUKH.
11. TexHoJIOTUSI TPOU3BOJICTBA CETHBIX MOJOTEH.

12. DkcnepTusa peIOOJOBHBIX MAaTEPHAIIOB.
13



13. MeTo/ibl onipesiesieHrs MPOYHOCTH HUTEH.

14. MeToibI oripeiesieHus TNIOTHOCTU Y BIIAXKHOCTH HUTEH.

15. Onpenenenve yyIMHEHUS HUTOK IIPU pa3phiBE.

16. BnusiHne HaMOKaHMsI HUTOK Ha UX TEXHUYECKHUE XapaKTEPUCTUKHU.

17. ®akTopbl, 00YyCIOBIUBAIOIINE PACTIKUMOCTD HUTOK.

18. Bo3MOHBIC HalpaBIICHUS COBEPIICHCTBOBAHUS PHIOOJIOBHBIX MaTEPUATIOB.
19. HoBble METO/IbI UCTIBITAHUS U UCCIIEIOBAHUS PHIOOJIOBHBIX MATEPUAJIOB.

20. ITyTi NOBBIIEHUS AOJATOBEYHOCTH PHIOOJOBHBIX MAaTEPUAIIOB.

3AKVIIOYEHUE

B pesynbrate OCBOCHMSI AUCUUILIMHBI CTYIECHTY CIEAYET YCBOMTH OCHOBHBIE
CBOMCTBAa KOHCTPYKIIMOHHBIX MAaTe€pUalioB, MNPUMEHSEMBIX TMPU HU3TOTOBJICHUH,
AKCIUTyaTallii, TEXHUYECKOM OOCITYyKMBAaHMM W PEMOHTE TEXHUYECKHX CpPEJICTB
pPBIOOJIOBCTBA M aKBAKYJBTYPhI; OTPACIIEBBIE CTAHAAPTHI, TEXHUYECKUE YCIOBUS U
IpyTue PYKOBOJSIIME MAaTepUAIbl; TEXHOJOTHYECKHE TIPOLECChl TMOCTPOUKH H
pPEMOHTA OpyIUii PHIOOJIOBCTBA.

HyxHo Takke mpodecCHuoHabHO OCBOUTH YMEHHE BBIOUpPATh HEOOXOAUMBIE
METO/Ibl UCCIIEAOBAHMS, MOIU(MDUIIMPOBATH CYIIECTBYIOIINE U pa3pabaThiBaTh HOBBIC
METO/JIbI UCXO/IS U3 33J1a4 KOHKPETHOTO UCCIICIOBAHMUS.

3HaHUs, YMEHUS UM HaBBIKM, TMOJYYEHHBbIE [0 TMPOrpamMMe JIUCIUILIUHBI,
3aKPETUISIIOTCS, PACIIUPSIOTCS U YTITyOJISIOTCS TPU BBITIOJIHEHUH COOTBETCTBYIOIICH

Hay4HO-UCCJIEI0BATEIbCKON U BBIITYCKHOW pabOThl MaruCTpaHTa.

14



CJIOBAPb TEPMHWHOB

Ne
Tepmun Onpenesienne
n/n
Pacxox HUTEBHIHOTO ITonoBuHa CyMMBI JUIMH KPECTOBOM U IIETIEBON HUTOK,
1 | maTepuajia Ha o0pasyromux y3emn
IIKOTOBBIN y3eJ
Otpenka COBOKYITHOCTb 3aKIHOYUTEIbHBIX TEXHOJIOTUYECKUX
2 | pb100JOBHBIX IIPOLIECCOB JUIA YJIyYIIECHHs] SKCIUTYyaTallMOHHBIX
MATepPHAJIOB MoKasaresei prl00JIOBHBIX MaTEPHAJIOB
IIponuteiBaHue OTnenka ppIOOJIOBHBIX MaTEPUAIOB, COCTOSINAS B
3 HAaHECEHHUH U 3aKPEIUVICHUU CUHTETUYECKUX,
HCKYCCTBEHHBIX U IPUPOIHBIX CMOJI U UX IIOJUMEPOB B
BHJIE PACTBOPOB, PACILUIABOB, SMYJIbCUN U JUCTIEPCUI
KoncepBupoBanmue [IponuTteiBaHue ppIOOTIOBHBIX MATEPHAIIOB U3
4 HAaTypPAJIbHBIX BOJIOKOH COCTABaMHU C LIEJIbIO
MpeAOXPaHEHUs UX OT BO3JIEUCTBUS THUJIOCTHBIX
OaxkTepuit
Boponorsiomenue Ham. KonunuecTBo Biiaru, norjaomeHHon ppl00J0BHBIM
5 | HamokaemocTh MaTepuaioM IPHU €ro MOJHOM MOIPYKEHUU B BOAY
HomunanbHas JuHeliHas | JInHEHAS IUIOTHOCTh, BEJIMYMHA KOTOPOM
6 | TWIOTHOCTH HHTEBHIHOIO | YCTAHABINBACTCS B HOPMATHBHO - TEXHUYECKON
MaTepHaJia JIOKYMEHTAIlU Ha KOHKPETHbIE HUTEBUHbIE
PBIOOTIOBHBIE MaTEepHUAIIbI
dakTuYyecKas JuHelHas | JIMHEiHas IUIOTHOCTh HUTEBUIHOTO MaTepuaa,
7 | IVIOTHOCTL HHTEBH/HOTO | OTIPE/IENICHHAs TOCTIe MPEABAPUTENLHOTO BbI/IEPKHBAHHS
Marepuajia B kiiuMaTrueckux ycnosusx mo 'OCT 10681 - 75 wiu
pu (PAaKTUUYECKUX KIMMATUYECKHX YCIOBUSIX
Ycanka YMeHblIeHHEe pa3MepOB PHIOOJIOBHOIO MaTepuaia B
8 pe3ynbrare GU3NKO - XUMUYECKOW 00pabOTKU WITH MO
BO3JICHCTBUEM JIPYTUX BHEIIHUX (PAKTOPOB
Pa3pbiBHOE VY InMHEeHne UCIIBITYEMOI0 MaTepraia Ha MOMEHT
9 | yuInHeHue JOCTUKEHMS pa3pbIBHOM HArpy3Kke
YamHeHue NpH 3aaHHOM| Y JUIMHEHNE HCTIBITYEMOIO MaTEpHUaia HA MOMEHT
10 | Harpy3ske JNOCTUKEHMS 3aJaHHOM HArpy3KH
Koy¢ppuumenr OTHo1IeHNE pa3pbIBHOM HArpy3Ku MaTepuasia K CyMMe
11 | ucnoab3oBaHuA Pa3pbIBHBIX HAIpy30K CTPYKTYPHBIX COCTABISIOLUINX WUIH
MPOYHOCTH TEKCTUJIbHBIX HUTEH
12 H3HOoCoCTOlIKOCTH CnocoOHOCTh pHIOOJIOBHOTO MaTeprajia COMPOTUBISATHCS
BO3/ICHCTBUIO BHEIIHUX (haKTOPOB
H3noc Pe3synbTat Bo3neicTBUS BHEMIHUX (GAKTOPOB B popme
13 BUJIMIMOT'O pa3pylIeHUs: pbI00JIOBHOTO MaTepraa Win

BBIABJIICHHOI'O YXYAIICHHA €TI0 CBOMCTB
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BuiHOCJIMBOCTD Urcno nukIoB aedopmanmii, mocie Bo3AeHCTBUS
14 KOTOPBIX PHIOOJIOBHBIN MaTeprall HE MOXKET OBbITh
HCII0JIb30BaH 10 Ha3HAYEHUIO
ITepexoc siuen ceTHOrO N3menenne GopMbl sSTU€U CETHOTO MOJIOTHA, BEI3BAHHOE
15 | noaorna BHEUTHUMH CUJIAMU
Jepxamas cuiia ysia Harpys3ka, npu KOTOpoil HUTEBUIHBIN MaTepra
16 Ha4YMHAET IPOCKAJIb3bIBATH B Y3JI€
Kpamennoe B Mmacce XUMUYECKOE BOJIOKHO, ITOJIy4YEHHOE U3 OKPALLIEHHBIX
17 | xumuueckoe Bos1oKHO pacmiaBoB WJIH PacTBOPOB MOJIMMEPOB
Yuci10 KpyyeHu KosnyecTBO BUTKOB BOKPYT' OCH HUTH, PACCUUTAHHOE Ha
18 €MHUILY AJTUHBI HUTH 10 PaCKPYYUBaHUS
Ykpyrka Pa3zHocTh MeXIy NJIMHOW KPYUYEHOW HUTH TOCIIE
19 pacKpy4yMBaHUS U PACCTOSHUEM MEXY 3aKUMaMHU
KpyTKOMEpa, BhIpaKE€HHAasl B POLIEHTaX, K JJIMHE HUTH
110CJIE PACKPYUHUBAHHUSI
Ilar cBuBKH, muieTenus | lllar BUHTOBOI IMHUY, 0 KOTOPOU pacroiaraeTcs npsab
20 B FOTOBOM U3/1€JIUU
21 Hanpasienue KpyTku Pacrnono)xeHre BUTKOB HUTH BOKPYT €€ OCU B
npasoe (Z) HaIpaBJICHUU CJIEBAa BBEPX HAIIPABO
HanpasiieHue KpyTKH Pacrnono)xeHre BUTKOB HUTH BOKPYT €€ OCH B
22 aesoe (S) HAIpaBJICHUH CIIPaBa BBEPX HAJICBO
KosmmuecTBo ci1o:keHuit KonnyecTBo cknaabplBaeMbIX OJJMHAKOBBIX
23 COCTaBJISIOLINX HUTEH B OJJHOM WJIM HECKOJIBKUX
IIPOLIECCOB KPYUECHHUSI
BaaxHocTh CopneprxaHue Biard B JII0OOM BU/I€ TEKCTUIILHBIX HUTEH,
24 | (Pakmuueckas BBIPAYKEHHOE B MIPOLIEHTaX OT HOPMAJILHOM CyXOil Macchl
BILANCHOCMD) TEKCTUJIbHBIX HUTEH
Hopmuposannas YcnoBHas BIa)XHOCTh, HOPMa KOTOPOM yCTaHABJINBAETCS
25 | BJaXKHOCTH B HOPMAaTUBHO - TEXHUYECKOM TOKyMEHTalluu Ha
KOHKPETHBIE HUTH
JInneiiHasi III0THOCTH OTHolIeHNe MacChl TEKCTUIILHOTO MaTepHana K ero
26 JUTHHE
PesynbTHpylOman JIuHelHas MIOTHOCTh KOHEYHOI'O IPOAYKTA, OJyUYEHHas
27 | nuneiinast MIOTHOCTD B pe3yJIbTaTe MPOIECCOB KPyUEHUs, MIIETEHUS
AD0COJIIOTHOE NOJIHOE [Ipupamienue JUIMHBI pacTATUBAEMOI0 UCIIBITYEMOIO
og | YAIMHeHHE Marepuania 3a BpeMs JEHUCTBUs CTAaTUYECKON Harpys3KH,
cocTosliee U3 TPEX KOMIOHEHTOB — OBICTPOOOPATUMOTO,
MEJIEHHOOOPATUMOT0 M OCTATOYHOTO
A0coJl0THOE KOMITOHEHT ITOJIHOTO Y/UIMHEHUS, UCUE3AI0INN Cpasy
29 | ObicTpoOOpaTHMOE TocJyie MIPEeKpaIIeHus IeHCTBHS HaTPYy3KH, TPHOIMKESHHO
YUIHHEeHHe BBIPAXKAIOLIEE YIPYTrOe YUIMHEHHE
AOcoI0THOE KoMNOHEHT MoNHOro y/UIMHEHM S, NCUE3at0Iui B
MeIJICHHOO0paTumoe TE€YEHHE BPEMEHM OT/bIXA [1OCIIE PACTATMBAHUS,
30 | ynimHeHue MIPOIOJDKAIOIIETOCS JI0 MMPEKPANICHUST YMEHBIIICHUS

JJINHBI, HpI/I6J'II/I)KeHHO BbIpa’Xarouice
BBICOKO3JIACTHYCCKOC YIJIMHCHUC
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A0COJI0THOE

KoMImoHeHT moJiHOro YAJIMHCHUSA, HC I/IC‘-IGSaIOH_[I/Iﬁ I10CJIC

31 | OcrarouHoe MpEeKpamieHus: JACUCTBUS  HArpy3KH, MPHOIMKEHHO
YUIMHEHHue BBIPAXKAIOLIEE MJJACTUYECKOE YJUIMHEHUE
OTtHocHuTeIBHOE OTHomeHue abCONIIOTHOrO IOJHOTO  YAJMHEHUs K
32 | moJgHoe ylJIMHEHHe HayaJlbHON (32)KMMHOW) JJIMHE HUTH, BBIPAKEHHOE B
IIPOLIEHTAaX
OTtHocuTeIbHOE OTtHoleHue a0COIIOTHOTO ObICTPOOOPATUMOTO
33 | ObicTpoOOpaTUMOE YIJIUHEHUS K HAYaJbHOW [UIMHE HUTH, BBIPA)KCHHOE B
YUIMHEeHHue IIPOLIEHTaX
OTtHocHuTeIBHOE OtHomenue a0COJIIOTHOTO MeIJIEHHOOOPaTUMOT 0
34 | MeaseHHOOOpaTHMOeE YAJUHEHUS] K HAYaJbHOW JUIMHE HUTHU, BBIPA)KEHHOE B
YUIHHEHHe IIPOLIEHTaX
OTtHocuTeIbHOE OTHO1IEHUE a0COTIOTHOTO OCTaTOYHOTO Y/UIMHEHHS K
35 | ocrarounoe YUJIMHEHHe Ha4aJIbHOM JYIMHE HUTH, BBIPAJKEHHOE B IIPOLIEHTAX
Pa3peiBHas Harpy3ka MaxkcruManabHOE yCUIIUE, BBIEPKUBAEMOE HUTBIO ITPU
36 PacTsKEHUU 10 pa3pbiBa
Pa3priBHasi Harpy3ka B | MakcuManbHOE yCUIINE, BBIIEPKUBAEMOE HUTHIO B
37 MOKPOM COCTOSIHMHU MOKpPOM COCTOSIHUU TPU PACTSKEHUH J10 pa3pbiBa
YaeabHas pa3spbIBHAsA OTHoleHne pa3pbIBHON Harpy3Ku HUTH K €IUHULIE
38 HArpy3ka JIMHENHOHN TUIOTHOCTH
YaeabHas paspbIBHAsA OTHoleHNe pa3pbIBHON Harpy3Ku HUTH B MOKPOM
39 | Harpy3ka B MOKpOM COCTOSIHUM K €IMHULIE JINHEHHOW MIJIOTHOCTH
COCTOSIHUH
DaxkTHYeCcKass Mmacca Macca HuTel, onpe/ieieHHas B MOMEHT oTOopa
40
Konauununonnas macca dakTuyeckas Macca HUTEW, IPUBEACHHAS K
41 HOPMHPOBAHHOM BIAKHOCTH
Hopmanbnasn cyxas Macca TeKCTUIIBHBIX MaTepHaioB (IPOOkI), BHICYIIIEHHBIX
42 | macca BO3JTyXOM JI0 TIOCTOSIHHOM Macchl pU apaMeTpax
BO3ayXxa, coorBercTBYonmx 'OCT 6611.4-73
IIpenBapurenbHas VYcunue, npuKiIagpBaeMoe K HUTH MPH 3aKPETIEHUU B
43 HArpy3ka 32)KUMBI IPUOOPOB
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