NMPUNOXKEHUE A
®OH/, OLLEEHOYHbIX MATEPUANOB AN1A NPOMEXYTOYHOM ATTECTALIUMU
Nno ANCUUNNNUHE «Pu3nka noBepxXHOCTU reTeporeHHbIX cpea»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

Koa koHTpo/IMpyeMoii kKoMneTeH Cnocod OueHo4yHOe CpeaACTBO
OLICHUBAHUS

[IK-1: CriocobeH opraHu30BaTh NpOBEICHUE
aHaJu3a ¥ aHAJIM3UPOBATh CTPYKTYPY HOBBIX Kommnekt
MaTepHaIoB, aaNTHPOBATE METOANKH SK3aMeH KOHTPOJHUPYIOIINX
UCCIIeIOBaHMs CBOMCTB MaTepHasoB K MaTepHaioB JUIs
NOTPEOHOCTSIM MTPOU3BOICTBA U dK3aMeHa
pa3pabaThiBaTh CHeLUAIbHbIE METOAUKH
[IK-2: Crioco6eH BbIOMpaTh METO HAYYHOI'O
UCCIIEIOBaHMs, UCXO/I M3 KOHKPETHBIX 3a7a4,
OpPTraHU30BBIBATH €TO OCYIIECTBICHUE U
aHaJIM3UPOBATh PE3YJIbTATHI C Kommuext
UCTIOJIb30BaHUEM COBPEMEHHBIX METO/I0B SK3aMeH KOHTPOJUPYIOIINX
00pabOTKU TaHHBIX, OPOPMIIATH MTOTyYEHHbIE MaTepHaloB JUIs
pe3yabTaThl B BUJE OTUETA, HAYIHOU PK3aMeHa
nyOJIMKaluy, JOKJIaaa, TOTOBUTH (0]
PYKOBOJICTBOM) JIOKyMEHTHI K TATEHTOBAHUIO,
0(pOpMIICHHIO HOY-Xay
[TK-3: Crnoco6en 060CHOBaHHO (OCMBICIICHHO)
UCIIOJIb30BaTh 3HAHUS OCHOBHBIX THUIIOB Kommnekt
HEMETAUTMYECKUX U KOMITO3UITHOHHBIX SK3aMeH KOHTPOJHUPYIOIINX
MaTepHaJIOB Pa3INYHOTO Ha3HAYEHUs, B TOM MaTepHaioB JUIs
YrcIie HAHOMATEPUAIIOB ISl PETLICHHSI IK3aMeHa
npogeccuoHaIbHbIX 3aa4

2. OnucaHue nokaszamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHus

OueHMBaemble KOMMNETEHUMW nNpeacTaBneHbl B pasgene «llepeyeHb NAaHUPYEMbIX
pe3ynbTaToB 06yYeHUs MO ANCUUNINHE, COOTHECEHHbBIX C MHAMKATOPAMM AOCTUNKEHMUA KOMNETEHLUIA
» pabouel NporpaMmbl ANCUNNANHBI « PU3MKa NOBEPXHOCTU reTePOreHHbIX Cpeay.

Mpw oueHnBaHUM CHOPMUPOBAHHOCTM KOMMNETEHLMIA NO AUCUMNANHE «DU3NKA NOBEPXHOCTU
reTeporeHHbix cpea» ucnonbayetca 100-6annbHan wkana.

Kpurepunii Ouenka no 100- Ouenka no
0aJUIBHOM IIKaJe | TPAAUIMOHHOM IIKaJje
CryzneHT ocBOMI U3y4YaeMblii MaTEpHa 75-100 Omauuno

(OCHOBHOM U AOMOJIHUTENBHBIN ), CHCTEMHO
Y TPAaMOTHO M3JIaracT €ro, OCyIECTBISAET
IIOJIHOE Y IPABUJIBHOE BBIITOJTHEHUE
3a/laHui B COOTBETCTBUM C MHANKATOPaMH
JOCTIDKEHUS] KOMIIETEHIINH, crioco0eH
OTBETUTH HA JIONOJHUTEIIBHBIE BOIIPOCHI.




CryneHT ocBOMJ U3y4YaeMblii MaTepual, 50-74 Xopowio
OCYIIECTBIISICT BHINTOJHEHUE 3aJaHUI B
COOTBETCTBUH C UHIUKATOPaAMH
JOCTHKEHUSI KOMITCTCHIHH C
HENPUHIMITHAIBHBIMU OLITHOKaMHU.

CTyZIeHT IEMOHCTPUPYET OCBOCHHE TOJIBKO 25-49 Yooenemsopumenvho
OCHOBHOT'O MaTepuasa, MpPU BBHITOJIHECHUU
3aJJaHUI B COOTBETCTBUU C MHAUKATOPAMHU
JOCTH>KEHHSI KOMIIETEHIIUHN JOMyCKaeT
OTJIEeJIbHBIE OIIMOKH, HE CIIOCOOEH
CHUCTEMAaTU3UPOBATH MaTepUall U JIeNaTh
BBIBO/IBI.

CTyzneHT He OCBOMJI OCHOBHOE COZIEpKaHHE <25 Heyooenemsopumenwvho
U3y4yaeMoro Marepuaia, 3a1aHus B
COOTBCTCTBUH C MHAUKATOpaMU
JOCTHKEHUSI KOMIIETEHIIUI HE BBIITOJHEHbI
HJIW BBITOJHCHBI HCBCPHO.

3. Tunosblie KOHMPObHbLIE 3a00HUA UAU UHbie mamepudasnsl, Heobxodumole 014 OYeHKU YPOBHA
docmuxceHua KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKamopamu

1.AH@nu3 OaHHbLIX O MemMaAnnuYeckux Mamepuanax pPasauYHo20 HA3HAYeHUs, 8 MOM 4ucse
HAHOMamepuasoe, Mo380/AIULUX YCMAHOBUMb 30KOHOMEPHOCMU 830UMOCBA3U KOMMO3UUUOHHbIX
Mamepuasnos KaK 2emepo2eHHbIX cucmem o npupoode ¢as, hopme U xapakmep y ux pacripedesneHus
(¢pazoeoli cmpykmype) u 83aumodelicmeuro no epaHuye pasodena ¢has.

KomneteHuua UHAMKaTOp AOCTUKEHNA KOMNETEHLUH

MK-1 CnocobeH opraHusoBaTb npoBedeHne aHanmsa v | MK-1.1 AHanusupyeT pAaHHble O METANIMYECKMX,
aHanNM3nMpoBaTb  CTPYKTYpYy  HOBbIX  MaTepuanos, | HEMETA//IMYECKMX U KOMMO3ULMOHHbIX MaTtepuanax

afanTMpoBaTb  METOAMKM  UCCNeAOoBaHMA  CBOWMCTB | pas/IMYHOro Ha3HayeHwus, B TOM yucne
maTepuanoB K notpebHOCTAM  npousBoAcCTBA M | HAHOMaTEepWasoB
pa3pabaTbiBaTb CNeumasibHble METOANKM MK-1.2 YcTaHaBamBaeT 3aKOHOMEpPHOCTU

B3aMMOCBA3M COCTaBa MaTePUanNoB, UX CTPYKTYpbl U
CBOMCTB




Ipuioxkenne 1

Ananuz Odannvlx 0 MEMALIUHECKUX MAMEPUANAX PAZIUMHOZ0 HASHAYEHUS, 6 MOM HUCTE

HAHOMAMEPUANOE, NO3GONSTIOUUY  YCMAHOGUMb  3AKOHOMEPHOCHIU  G3AUMOCESIZU  KOMNOZUYUOHHBIX

MAMepUuanos Kak 2emepoeHHbix cucmem no npupode ¢as, opme u xapakmep y ux pacnpeoeienus
(hasoson cmpykmype) u 63aumModeticmeuio no epanuye pasoeia ¢as.

COBMECTMMOCTb
KOMMOHEHTOB
KOMMNO3UTA
I |
qmgr;ﬁﬁﬁ?ﬂﬁblﬂﬂw TEXHONOTMYECKAA XHMMHWYECKAA
COBMECTUMOCTb COBMECTMMOCTb COBMECTMMOCThb
TEPMOOMHAMMWUYECKAR KMHETMYECKAA
COBMECTMMOCTb COBMECTMMOCTb

Pucynok 1 CoBMECTUMOCTb KOMIIOHEHTOB KOMIIO3UTa
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M - MaTpHLa. F, FOx — COOTBETCTBEHHO, BOJIOKHO U3 IIPOCTOIO BEHIECTBA M OKCHA, A, B — anemeHTHI B
MaTpuLe

THNBI CBSAZH B METAIOKOMITO3HTAX:
a) — MEXaHHYeCKast;
6) — aaresHoHHAa;
B) — peakIHOHHAs,
') 0OMEHHO-pEAKIHOHHAS;
J1) — OKCHJTHAS,

Tun oOpasyromeics CBA3M NpH Pa3HBIX PEXHMAax MOJAYYEHHS KOMITO3UTa M XapakTep IPOLECCOB,
HPOTEKAIOLKX TPH (JOPMHUPOBAHMH NOBEPXHOCTH PA3AC/IA;
Peannsyercs, xorja apMUpYIOLIHI OJIEeMEHT HMeeT Ppa3sBHTYI0 HEPOBHYIO IIOBEPXHOCTB, 4
XHMHYECKOE B3aUMOICHCTBUE MEXkK Ay HIM U MaTpHIEH OTCYTCTBYET.

2. OOpa3yercs B pe3yJbTaTe pacTeKaHWS MPH PAaciUIaBIeHHH MEHEe TYTOMIaBKOTO MaTpUYHOro
KOMIIOHEHTA I10 [I0BEPXHOCTH 00JIee TYrOIUIaBKOTO apMUPYOLIEr0 KOMIIOHEHTA, HAXOIIErocs B
TBEP/IOM COCTOSIHHH.

3. CBa3b BOZHHMKAET, €CNIM MO TPAaHUWIIE paslena B Pe3ylnbTaTe XMMHUYECKOH peaxuuu odpazyercs
HOBOE COeIMHEHHE WIIH TBepblil pacTBOp;

4, CBsA3b MOKET BO3HHKATDH B PE3YNIBTATE MOCIEA0BATEIEHOCTH OOMEHHBIX PEAKIINi;

5. Tepmun «??? cBsa3p» BBeleH JUis OObeJUHEHHs] B OIHY TIPYIIY JOCTATOYHOH OOJBILIOro
KOJIMYECTBA KOMIIO3HUTOB, YIIPOUHEHHBIX OKHCIIAMH, I MMEHOLIMX KOMIIOHEHTHI C [IPHPOHBIMU
OKCHAHBIMH TUTCHKaMH Ha TIOBEPXHOCTH.

2.AHAU3 OQHHbIX 0 HEMemarsau4ecKux u KOMIMO3UUYUOHHbIX Mamepuasax passiu4Hozo



HO3HA4YeHUs, 8 MOM 4ucse HAHOMAamepuasos, M0380AAUUX YCMAHOBUMb 30KOHOMepHOCMuU
83QUMOCBA3U KOMMO3UYUOHHbLIX MAMEPUAsI08 KOK 2emMepo2eHHbIX cucmem o rnpupoode ¢as, popme
U xapakmep y ux pacnpeodeneHus (¢hazosoli cmpykmype) u e3aumodelicmeuro no epaHuye pasoena

¢as.

KomneTteHuua NHAMKaTOp AOCTUXKEHUA KOMMETEHLUU

MK-1 CnocobeH opraHM3oBaTtb nposegeHue aHanusa M | MK-1.1 AHanusupyeTr AaHHble O METa/I/INYECKUX,
aHanNM3MpoBaTb  CTPYKTYpPYy  HOBbIX  MaTepuanos, | HEMETA/IMYECKMX U KOMMO3ULMOHHbIX MaTepuanax

afanTMpoBaTbh  METOAMKM  MCCNeaoBaHMA  CBOWMCTB | pa3/IYHOro Ha3HauyeHus, B TOM yncne

maTepuanos K notpebHOCTAM Npou3BOACTBA M | HaHOMaTepuasnos

pa3pabaTbiBaTh cnelnanbHble METOANKN MK-1.2 YcTaHaBnMBaeT 3aKOHOMEPHOCTH
B3aMMOCBA3WN COCTaBa MaTepuasnos, UX CTPYKTYpbl M
CBOWCTB




Ipuaoxenne 2

Ananuz daHHBIX 0 HEMEMALTUYECKUX U KOMROZUYUOHHBIX MAMEPUATAX PAZIUYHOZO0 HAZHAUEHUSL, 6

MOM  uucle  HAHOMAMEpualog, HO3EOMMIOWUX  VCHIAHOBUMbL — 3AKOHOMEPHOCMU  83AUMOCES3U

KOMNO3UYUOHHBIX MAMEPUATO8 KAK 2emepo2eHHbIX cucmem no npupode ¢has, dopme u xapaxmep y ux
pacnpedenenus (pazoeol cmpykmype) u 63auMooelicmeuio no epanuye pasoeid @as.

COBMECTMMOCThb
KOMMOHEHTOBR
HOMMO3UTA
I |
wﬂgﬁﬁ;ﬁ??ﬂ:“ TEXHO/TOMMYECKARA XUMUYECKAA
COBMECTUMOCTb COBMECTUMOCThL COBMECTUMOCTbL
TEPMOOMHAMMYECKAA KMHETHMYECKAA
COBMECTUMOCTB COBMECTMMOCTb

PHC}’HOK 1 CoBMECTHMOCTh KOMIIOHEHTOB KOMITO3UTA

Ot pu3HYeCKOH U XHMHYeCKOi COBMECTHMOCTH KOMIIOHEeHTOB KM 3aBHCHT:
e TUI 00pa3yIOMIEHCS CBA3H NPH Pa3HbIX PEKUMaX MOIYYEHHS KOMIIO3HUTA;

®  XapaxTep MPOLECCOB, MPOTEKAOIINX MpH (HOPMHPOBAHHH MOBEPXHOCTH pa3/Ieia.
3 4 3

1 — marpuna; 2 — pouaokno; 3 - I[IP
Pucynox 1

MEXAHHYECKAA AJTCOPEITHOHHAS XHMHMECKASA

) -

TEOPHA AITE3HH

IEKTPHYECKAS DY 3HOHHAS

OCHOBAHHAA HA AHAJIH3E

IIPOIECCA PA3PY IIEHHSI CJABBIX I'PAHHUHBIX CJIOEB

Pucynok 2 Teopuu aare3uu

Tun obGpa3zywineiicsi CBSI3H NMPH Pa3HBIX PEeKHMAX NOJYYEHHS] KOMIIO3HTAa H XapakTtep
NPOIECCOR, TPOTEKAIOIINX NPH (POPMHUPOBAHHH NOBEPXHOCTH pa3/iesa:
1. Apxresus ocywecTBJISICTCSl 3a CYET 3aTEKaHMs aire3HBa B IOPbI WM TPELUMHbl HA IIOBEPXHOCTH
cyOcTpara ¢ NOCIeLyOIMM 3aTBEpICBAHHEM.
2. AIreswii0 Kak pe3yibTaT B3aHMOAEHCTBHA MOKIY aaresmBoM ©H cybcTpatom 3a  cdeT
MEXKMOJIEKY/ISIPHBIX CHJL, TO €CTh KaK (PU3HYECKYIO aJcOpOLHIO.
3. Anresus Kak pe3yIbTaT XUMHUYECKOIO B3aUMOJIEHCTBUSI KOMIIOHEHTOB all€3HOHHOIO COCIMHEHHS.



4, Anresus paccMaTpHBaeTcsl KaK BO3HHMKHOBEHHE IBOHHOTrO jnekTpuueckoro cios (I2C) um ero
BJIMSIHUE Ha A/l €3MOHHYI0 1IpouHocTh. JJDC olpasyercs B 30HE KOHTaKTa B pesylibTare: | | Halu4usl
JOHOPHO-AKLENTOPHBIX ~ CBA3eil  (Pa3HOBUIHOCTL KOBAICHTHOW  CBSA3M); HpeABAPUTEIBHON
MEXaHOXWMHYECKOH aKTUBALlMK;  BHEIIHEH NMONAPH3aAU XOTA OBl 0THOTO H3 KOMIIOHEHTOB.

5. Anjresus obecrieunBaercs nocpeacTeoM AU y3uu MAKPOMOIIEKYIT WA UX CErMEHTOB Yepe3 IPAHULLY
pasnena «aaresuB-cyOcTpar» (HyTeM B3aHMHOIO pacTBOpeHH:A) M 00pa3oBaHMsl HPOUHOH CBA3M
MEHKLY [10JIMMEPAMH.

6. Paspywenue aare3sMOHHOrO COEAMHEHHMS NPOUCXOMUT HE cpasy no Bceil nosepxHoctu. [lpu
(GOpPMUPOBAaHMH MM HATPYKEHMH COCOHHEHHA B HEM BO3HUKAIOT MHKPOTPEIIUHBI, BEPIIMHEI
KOTOPBIX BBICTYNAIOT B POJMH KOHIEHTPAaTOpoB HampspkeHWid. C pocToM TpemuHbl pacTeT U
HanpsKeHHE B ce BepuMHe. Korna BelnMYMHA HAMpPSDKCHHS MNPEBBICHT MOBEPXHOCTHYH) SHCPTHIO
paspyLUEHHUs BELLECTBA, IPOMCXOAUT HEYNPABIAEMOE Pa3pyILIEHHE COCAUMHEHHA.

7. AIre3HOHHOE COEJMHEHHE HHKOTJa He paspyliaercs 1o MeK(asHOW TIpaHuIle;
MPOUCXOANT KOTE3HOHHO B C1a0OM IPaHHUHOM CII0e.

paspyuieHue

CMEINAHHOE

AI'EIHOHHOE KOI'E3HOHHOE

Pucynok 3 TIpuMepbl pasHbIX BHIOB Pa3pyLICHHs

3.Bbibpamb memoObl u3mMepeHus adee3uu meepobixX [10AUMEPO8 K meepoomy meny.
MpoaHanuzuposame pe3ysabmamel UcrneiMmaHuli u npedcmasums pe3yabmams! aHAAU3A 8 8ude
omuyema o0 Kayecmee u30enuli U KoHcmpyKuul. Mcrnons3oeams cospemMeHHble MemoOouKU
nposedeHus U o0bpabomku 3KcriepumeHma o onpeodesneHuUr0 ao2e3UuoHHolU rnpoYyHocmu
mamepuanos. Onpedenums, c8olicmMea KAKO20 KOMMIOHEHMd B80/0KHUCMO20 KOMIMO3UUUOHHO20
mamepuana (BKM) seadaiomca onpedeasiowumu npu MpoeKkmuposaHuu mamepuana OaHHoU
KOHCMPYKYUU (HanoaHuUmenns, Mampuuya, mexgasHelil caol).

KomneteHuua UHAnKaTOp AOCTUMKEHMA KOMNeTeHU U
MK-2  CnocobeH BblbMpaTb  meTod,  HaydHoro | MK-2.1 BbibupaeT meToAbl HayYHOro MCCAeAoBaHUA
WUCCNeAOoBaHUA, UCXOAA U3  KOHKPETHbIX 3afay, | B 0bnacTv matepuanoBefeHua U TeXHONOTUM
OpraHM30BbIBaTb €ro OCyLEeCcTBAeHWe U aHaAM3MpoBaTb | MaTepuanos
pe3ynbTaTbl C UCNOJIb30BAHMEM COBPEeMeHHbIX meTogo8B | MMK-2.2 AHanusumpyet pe3ynbTatbl Hay4HbIX

0bpaboTku OaHHbIX, odopmnaTb NnoJly4eHHble
pesynbTaTbl B BWAE OTYETa, HayyHOW nybaunKauum,
AOKNaga, rotoBUTh (MO, PYKOBOACTBOM) AOKYMEHTbI K
naTeHTOBaHW0, 0POPMIEHUIO HOY-Xay

uccnefoBaHUin B 061acT  MaTepuasioBedeHUs U
npeacTaBaseT pe3ynbraTbl aHaIM3a

MK-2.3 Mcnonb3yeT  coBpemeHHble meToAbl
NPOEKTUPOBAHNA U UCCNefoBaHMA MaTepuanos AnA
obecneyeHnn KayecTsa U3genuii u KOHCTPYKLUI




Mpuaoxenne 3

Buibupame  memoowvl  uzmepenuss adeesuu  meepoblx  NOMUMEPO8 K MEEPOOMY  MEV.

Ipoananuzuposams pe3yibmamsl UCHBIMAHULL U NPedcmasimsb pe3yiabmamsl aHallizd ¢ gude omuema o
Kauvecmee uzdeaut u konempykyui. Henoavzoeame cogpementvie Memoouku npogedeHust u 0bpabomxu
RCHepuUMenma no onpe()e_aeuwo ademuo;mo& RPOYHOCU MAMepUalos. OHpE()E’fEHmh, CEOUCMBA KAKO2O
KOMROHERMA GOJO0OKHUCMO20 KOMRO3UYUOHHOZ0 Mamepuana (BKM) AGTIANOMCA onpedammu;uwu npu
NPOEKMUPOBAHUU MAMEPUala OaHHOU KOHCMPYKYUYU (HAROJHUMENb, Mampuyda, mexcqasusiil ciot).
Ipunoowcenue K - FOCT 9.602-2016.
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mmm — adzezue (Moauvep), C—— - cybempam, ——* - HanpagieMue
NPUIOICEHUA HAZPYIKL NP PAZPYILes il AJZE3UORHOZ0 COCOUHCHUA.

Pucynok 1 MeToasl onpeseneHus aare3HoHHOH MPOYHOCTH (a - MTPH HOPMATBHOM OTPBIBE; O — IpH

OTC/IaUBaHHH; B — I[IpH C,[[BH.FC)

r
PricyHOk 2 [IpuMepbl pasHbIX BHIIOB pa3pyIICHHS: 8 — aqre3HOHHOE; 0, B — KOT€3HOHHOE; T' — CMEIaHHOE;

Oopa3nb! LIS OIEHKH AJINe3HOHHOI MPOYHOCTH HA OCHOBE:

1.

ApamujHbeie BosiokHa Mapku "Kesiap-29" + DnokcHIHOE CBA3YIOMIEE

CrerxnsaHuble BOJIOKHA (aTioM0o00pOCHIIMKaTHOE) + DTIOKCHIHOE CBSI3YIOMNIEE

Yraepoansie BOTOKHA + DMOKCHTHOE CBA3YIOMIEE

Apamuiaeie BorokHa Mapku "Kernap-29" + MenondopManbierijHoe crszyiolee

Gl |wn

CTeknsHHBIE BOJOKHA  (amoMoOopocuiukaTtHoe) +  DeHoIGOpManbaerHaHOE
CBA3yIOLIEE

YrneponHsie BosokHa + DenonopmaibaeruaHoe cesisylolee

Apamunsie BosokHa Mapku "Kesnap-29" +IlonnadupHoe cBszyioiee

CreknsiHHbIE BOJIOKHA (aaomobopocuirkaTHoe) + [MonuadupHoe casi3yolee

© RN

Yraepoansie BosokHa + [ommadupHoe csaszyromee




4.Bbibpamb memoObl u3MepeHuUs adee3uu meepobix roAUMepo8 K mseepoomy meny.
MpoaHanuzuposame pesysnbmamel ucneiMmaHuli u npedcmasums pe3yabmamsl aHAAU3A 8 sude
omuyema o0 Kayecmee u30enuli u KoHcmpyKkuyul. Mcrnons3zoseams cospemMeHHble MemoOuKU
nposedeHus U o0bpabomku 3KciepumeHma o onpedesneHuUr0 ad2e3UOHHOU npoYyHocmu
mamepuanos. Onpedenums, ceolicmea KAKO20 KOMMIOHEHMA B80/0KHUCMO20 KOMMO3UUUOHHO20
mamepuana (BKM) sensiomca onpedeasowuMmu npu MnpoekmuposaHuu mamepuana OaHHOoU
KOHCMPpyKyuu (HanoanHumesns, mampuua, mexcga3sHoll caoli). MpunoxceHue K - FTOCT 9.602-2016.

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUUH
MK-2  CnocobeH  BblbMpaTb  MmeToa  HaydHoro | MK-2.1 BbibupaeT meToabl Hay4YHOro MCCAeAO0BAHMA
MCcCNneaoBaHWA, MUCXOAA M3 KOHKPEeTHbIX 3ajad, | B 0b6nactM  matepuanoBedeHua U TexXHOAormu
OpPraHM30BbIBATbL €ro OCYLLECTBIEHUE N aHANIM3UMPOBATL | MaTepuanos
pe3ynbTaTbl C UICNOIb30BaHMEM COBPEMEHHbIX meTog08 | MK-2.2 AHanunsumpyet pe3ynbTatbl Hay4HbIX

06paboTku OaHHbIX, odopmnaTb NnoJly4eHHble
pesynbTaTbl B BUAE OTYeTa, HayyHoW nybaukaumm,
[OKNaza, rotoButb (Nog, pyKoBOACTBOM) AOKYMEHTbI K
naTeHTOBaHMUIO, 0GOPMIEHUIO HOY-Xay

MCCI'Ie,CI,OBaHMVI B obnactu mMaTtepuanoseaeHnAa u“
npeacrtaBnAeT pe3yaibTaTtbl aHa/n3a

MK-2.3 Mcnonb3yet COBpeMeHHble meToapl
NPOEKTMPOBaHMA U UCCef0BaHMA MaTepuanos Ana
obecneyeHnA KayecTBa U3aennii U KOHCTPYKLUA

MK-3 CnocobeH obocHOBaHHO (ocmbicneHHo)
MCNONb30BaTb 3HaHUA OCHOBHbIX Tnnos
HEMETa//IMYECKUX M  KOMMO3ULMOHHBIX MaTepunanos
pa3NnyYHoOro Ha3HayeHus, B TOM yucne
HaHOMaTepuanoB AN peleHna MPodeccMoHaibHbIX
3agay

MK-3.1 YcTtaHaBimMBaeT CBA3b COCTaBa, CTPYKTYpbl U
CBOWCTB MaTepuanos, B TOM yucne
HaHOMaTepuanos, c TEXHONIOrMYeCKMMMn 7
3KCMAYaTaLMOHHbIMM CBOMCTBAMM




Ipunoxenne 4
Boibupame memoovr  usmepenus adzesuu  MEepObIX  NOIUMEPOE K MeepdoMy  meny.

HPOGHG.-'TIJS’HPOGQFTH-J pe3viabmambl UCnuIManui u npedcmaaumb pe3yabmambsl AHAIU3A 6 ﬁude omyema o
Kauecmee uzoenuil u KoHcmpykyuil. Hcnoivzoeams cogpemerible Memoouxi nposederts u oopabomxu
IKCHepuUMeHma no OH[)E()E.-T(?HMFO ademummo& RPOYHOCIMU MAMEPUATOS. Onped&mmb, CEOUCMBA KAKO2O
KOMROHEHNA GOJOKHUCMO20 KOMROIUWWOHHO20 Mamepuaia (BKM) AGHAAIOMCAH onpe()e,mmwzbmf npu
HNPOCKMUPOBAHUU MAMEPUAId OAHHOU KOHCWPYKYUU (HAROTHUMENb, Mampuyda, mexchaznvlil cioil).
ITpunoacenue K - FOCT 9.602-2016.

A
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w

Y

Pucynok 1 CxeMbl MEKPOMEXaHHYECKHX METO/I0B OMPEAEICHUS aAre3Hn MOJMMEPOB K BOTOKHaM, rae 1.
BriTArnBanneM MOHOBOJIOKHA: a — U3 0JI0Ka; O — U3 KAy, T — U3 TUIeHKH; 2. MeTo10M «Tpex BOJIOKOH»
(B); 3. Mukpoesrrankusaanem (1); 4. Metonom dparmentanuu (e).

Metoauka MpOBCACHHA H OG]}&GOTKH SKCIICPHMCEHTA 110 OMPEACICHHIO aJre3HOHHOH IMPO4YHOCTH
BBITATHBAHHUEM MOHOBOJIOKHA

*Bce BOJTOKHA JINIATCS HA TPH TPYTITTHL:
«TOJICTEIEY - MuamMeTpom Ooiee 100 MKM;
«epeaaue» — quamerpom 40-100 Mrm;
«TOHKHE» - tHaMeTpomM 7-40 MKM.
*PacuerHsie GOpMYIIBI:
IMnomaae konrakra S = dl, rae: d u | — cooTBeTcTBEHHO, JHaMeTp u padodas JJIMHA BOJOKHA,
AnresnonHas caBurosas npounocts T = Fi/ Si, rae: Fi u Si — cooTBeTCTBYIOIKE 3HAYESHHSI CHITBI
Bblﬂepl'ﬂBaHHﬂ BOJIOKHA M ITUIOIIAAHM KOHTAKTAa.

Cpennee 3HAUYECHHE aAre3HOHHON CIBHTOBOM IIPOYHOCTH PaBHO:
nj

i=1
B ompiTax ¢ KOHKYPHPYIOHNIMMH TMPOILECCAMH paspylleHHsT B KadeCTBE XapaKTEPHCTHKH
aare3MOHHOM MPOYHOCTH UCTIOAB3YIOT 3HAUYECHHUE To!
T, =T+At
rae: AT — uoupaBKa CBsI3aHHaA C HAITHYUEM COE,LIHHGHHI‘:‘I, pﬁSpyll.[HBlIIMXCH KOTe3M0HHO 110 BDJlDKHy.

»JInsi KOPPEKTHOH OLIGHKM a[re3MOHHOMW [POYHOCTH LENeco00pa3sHO HMMETh  COEJAMHEHHUs
nocraroyHoi mromanu 1/d >=10-20.
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Pucynok 2 I[IpuMeps! pa3HbIX BUIOB pa3pylLIeHus: a — aAre3H0HHOoe; 0, B — KOr€3MOHHOE; I' — CMELIAHHOE;

O0pazub! 1151 ONEHKH AAre3HOHHOI NPOYHOCTH HA OCHOBE:

1.

Apamuanbie BosokHa Mapku "Kesnap-29" + DnokcuaHoe CBA3YIOLIEE

CTtekIsiHHBIE BOJIOKHA (a1:0M000pOCHIIHKaTHOE) + DTMOKCHIHOE CBA3YIONIEE

Yrnepoansie BOJOKHA + IMOKCHIHOE CBA3YIOUICE

Apamuanelie BonokHa Mapku "Kepnap-29" + denondopmaibIeruIHOE¢ CBA3YIONIEE

S El I A

CrexnsiHHble  BOMOKHA  (amomobopocunnkarnoe) +  denondopmansaerugioe
CBSZYIOLICE

VraepoaHble BoJoKHA + PeHonGopMaTbIETHIHOC CBA3YIOIMICE

Apamuzansie BosiokHa Mapku "Kesnap-29" +Ilonuapuproe cesazyoniee

CTexJIssHHBIE BoJIOKHA (anoMobopocuiarkaTHoe) + [lomadmpHoe cpazyroniee

N

Vrnepoansie BojokHa + [lommadupHoe cBia3yloliee

5.Bbibpamb memoObl usmepeHuUs adee3uu meepobix [r0AUMepPo8 K mseepoomy meny.

MpoaHanusuposame pesynbmamesl ucnbimaHuli u npedcmasumes pe3ysbmamesl aHAAU3A 8 8ude

omyema o0 Kayecmee u30enuli U KOHCMpyKyud.
nposedeHus

Ucnons3oeame cospemeHHble MemoOuKu

U obpabomku 3KcriepumeHma o onpeodesieHUr0 ade2e3UoHHoU  rnpoYyHocmu
mamepuanos. Onpedeanums, ceolicmea KAKO20 KOMMOHEHMA MemasnnuyecKko2o KOMMO3uUyUuOHHO20
mamepuana AeAAl0Mca onpedensrowumu npu MpPoeKmuposaHuu mamepuana u u3denusd HA e2o
OCHoBe (HanonHumesns, Mampuud, MmexgasHsiii caod).

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH

MK-2 CnocobeH BblOMpaTb  MeTog  HaydHoro | MK-2.1 BbibupaeT meToapl HayYHOro MCCAeA0BaHUA
UccnefoBaHWA,  UCXOAA U3 KOHKPETHbIX  3afay, | B obnactv matepuanoBefeHna U TEXHONOTUM
OpraHM30BbIBaTb €ro OCyLLECTBEHWE M aHAaNM3MPOBATb | MATepManos

pe3ynbTaTbl C UCNONb30BAHWEM COBPEMEHHbIX meTogos | MK-2.2 AHanusupyet pe3ynbTathbl Hay4HbIX
06paboTKu OaHHbIX, obopmnAaTb noJiy4eHHble | uccnefoBaHuit B 06nacTM maTepuanosegeHua wu

pesynbTaThl B BUAE OTYeTa, HayyHoOM nybaMKauuwW, | npeactaBaseT pe3ynbTaThl aHaiM3a
AOKNafa, rotToBuTb (No4, PyKOBOACTBOM) AOKYMEHTbI K | MK-2.3 Mcnonb3yet CcOBpeMeHHble MeToApbl

naTeHTOBaHMWIO, 0POPMIEHMUIO HOY-Xay

NPOEKTUPOBaHNA U UCCNeAO0BaHMA MaTepuanos Ans
obecneyeHna KayecTBa U3Le NN U KOHCTPYKLMIA

MK-3

MCNnoab3oBaTb

CnocobeH 0b60cHOBaHHO (ocmbicneHHo) | MK-3.2 Pa3pabaTbiBaeT peKoMeHAaunn No cocTaBy M

3HaHUA OCHOBHbIX TMnoBs | cnocobam 06paboTku KOHCTPYKLMOHHbIX

HeEMEeTaNINYECKNX U KOMMNO3UUMOHHbIX MaTepnanos | KOMMNO3UUMOHHbIX n UHbIX mMaTepuanos n

pa3in4HoOro

3ajau

Ha3Ha4yeHwuA, B TOM 4yucne | TeXxHonormn nx MO,D,VId)MKaLI,MVI M ynpoyHeHunA
HaHOMaTephnanos ANA peweHnA I'IpO(beCCMOHa/'IbeIX
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IMpuaoxenne 5

Buibupams  memoowr  usmepenus ad2esun  MeEepouix  HOAUMEPOo8 K - MmeepooMy  meny.

Ipoananuzuposams pe3yibmamsl UCHBIMAHULL U NPedcmasims pe3yiabmambl aHallzd ¢ gude omuema o

Kavecmee uzoeiull u koHcmpykyuti. Henoavzoeams cospemenible Memoouku nposeoenus u oopabomxu

RCHepuUMenma no onpe{)e_aeumo adee3u0mro& RPOYHOCU MAMepUalos. ()npede,wmb, CEOUCMBA KAKO20

KOMROHEHMA MEMAMIUUECKO20 KOMROZUYUOHHO20 Mamepuailda AGTAI0Omes mipedammmmm npu
NPOEKMUPOBAHUU MAMEPUALA U UZ0ETUSL HA €20 OCHOBE (HANOJIHUMENb, MAMPUyd, Mexchasnvlil cioii).

MeTtoabl KOJMYECTBEHHOH OUEHKH (H3HKO-
XHMHYECKOr0 B3aHMOXCHCTBHS M JJIHTEJILHOCTH
oOpasoBanmsi MPOUNHOIi CBSI3H MEKIY KOMIIOHEHTAMH

KOMIIO3HTOB TMPHHSATO Pa3aesiTh Ha:

—

TepMoanHAMBECKHE 01IEHKH, MCTH‘ICCKHC OIICHKH,
CBA3AHNDbIC [ onpeacIcHIeM CBHIAHDI c onpeac/IcHuCM
TeMIICPATYPbl BlanmMojeiicTens, | | ONTHMAJIBHBIX AANTEIbHOCTCH
cocraBa KROHCYMHBLIX NPOIYKTOB KOHTAKTA RKOMNOHCHTOB B npolecce
pearmmm i ueobxomumpie s | |moayuennss KM npn sagammbix
o0ocHOBAHNS BbLIDOpPA KoMionenTo | | TEMIEDATYPHO-CHVIOBBIX  YCIOBHAX
H 0APbEPHBIX NORPLITHII. (7151 MOCTIARCHNSA NPOMHBIX CcBsI3eii).
I pacuersl pa3sBHTHI /I BCEX '3'“[ pacueThl HMET
NPARTHYCCKH  BAARHBIX  CIYHACB | | npHHUNNHAIBHBIE  DANIHMHA LIS
(mnarpamMM cocrosininst aByXga3ubIx AuakohaHbIX 1 TBepaodA3HBIX
H MHOT'0 KOMIIOHECHTHBIX cHCTeM). TexHoaormii.

JIUTENnbHOCTh KOHTAKTa KOMITOHEHTOB TpH nonydennyn KM:

1 — nomxna obecneunBaTh 0Opa3oBaHUE IPOYHBIX CBS3CH;

2 — He J0JDKHA TPUBOIUTL K HHTEHCHBHOMY XHMHUYECKOMY B3aHMOIEHCTBHIO.

Jst coiydasi, Korja B KOHTAKTE HAXOIATCA TBEpAas (HarmoJIHWTENb) W KuaKas (Marpuna) (asel,
ONTHUMAaJIbHAs JUIMTEJIBHOCTE UX KOHTAKTa Ik onpenensercs U3 yCIOBHS:

tonp<tk<tp+t)1+t3:
rae: Lonp - MIUTENBHOCTh HEOOXOIUMas ATl BOZHUKHOBEHHS IIPOYHBIX CBs3€l MO Bcell MOBEPXHOCTH
pas3ziena KOMIOHEHTOB; {y — UTMTeIBHOCTE HHKYOAIMOHHOTO Tieproaa (petapaamuu) rerepoanddysum; 1,
— JUTHTENBHOCTE TreTepoanddy3un HeoOXxoumMyo s 00pasoBaHKs 3apOIBIIICH MPOMEKYTOIHOH (ha3bl;
{3 - amuTeneHOCTH OOpPa30BaHUs 3aPO/IBIIIECH TPOMEKYTOUHON (a3bl, CIIOCOOHBIX K POCTY.

Ha mpakTHke ONTHMaIbHAA JUIMTEIBHOCTh KOHTAKTHPOBAHWS {x ompenenseTcs W3 yCIOBHSA
pasenctBa tk = 1, . Jlnsg omenkn BenwumHBl t B clydae HeNOABM:KHOH MeK(DA3HOH TpaHHIBI 9acTO
HCIIONIB3YIOT YPABHEHHE!

e( f",‘m + f'_'_‘ )

o “’[T}
rae to — mocTossHHAs BpeMEeHH, 00paTHO MPOMNOPIHOHANBHAS YaCTOTE COOCTBEHHBIX KoeOanuii aTomoB; En
u E — sHeprus akruBanuu 1u(py3uHd COOTBETCTBEHHO B TBEPAOM M MKHIKOH (hazax.

Ounrnueckan “WIeKTPONHAS PACTPOBAS MeTon smor
MHUKPOCKOITHS MUKPOCKOIS TpaRIenns

Heuniranns ua o1peig Henbiranns na casmn Henpiranun ua yaap

PHIHKO-
XHUMHYECKHE
METO/bI

MEXAHHYECKHE METO/BI

T — Ipocseunsaromas

nwam penrenoBekmii AIEKTPOREAS
MIEKPOAHATHY MUKPOCKOTHS Henrmanng ua spyyenne, wub,

BLITRIHBARNC BOTOKOH W 1. L

PHCYHOK 1 MeTop!l OIIEHKH COCTOSTHHSA MOBEPXHOCTH pa3jiciia KOMINOHEHTOB B METAJTITHYCCKHX
KOMITIO3HIIHOHHBIX MaTepHanax: — dJId3IdK0-XIdMI/l‘{eCKIde METObI, — MEXaHHYCCKHE METO/Ibl OLCHKH

11



Oﬁpa3u|ﬂ JIJIS1 OLEHKH A/Ire3HOHHOH IMPOYHOCTH HA OCHOBE:

KoMmo3uTt 13 4ucToil Me/I1, apMHPOBAHHON BOJIOKHAMH BOJIb(hpama
KomImo3uT anmroMuHKN - BOJTOKHA Dopa

KoMmmnos3ut AnioMUHUN — HEepKaBerllas cTajb

Komro3ut AnoMuHUEBbI paciuiaB—rpaduToBbie BOJIOKHA

Awnp

6.YcmaHo8UMb CB8A3b COCMABA, CMPYKMypsl U C8olicme mamepuasnos, 8 MOM yucae
HAHOMAMepuasno8, C MEXHO/A02UYEeCKUMU U 3KCMAyamayuoHHeIiMU ceolicmeamu. Paspabomame
pekomeHAayuu no cocmasy u cnocobam obpabomkKu KOHCMPYKYUOHHbIX KOMMO3UUUOHHbIX U UHbIX
mamepuasos U MEXHOA02UU UX MOOUGUKAUUU U YNpo4HeHUs, UCX00 U3 MOHUMQAHUSA
a0CcOopOUYUOHHBIX MPOYECCO8 HA M0B8EPXHOCMU Meepobix mes.

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHL WU

MK-1 CnocobeH opraHusoBaTtb npoBegeHne aHanmsa v | MK-1.1 AHanusupyeT AaHHble O METANI/IMYECKMX,

QHAaNM3UPOBATb  CTPYKTYPY  HOBbIX  MaTepuasioB, | HEMETANIMYECKMX M KOMMO3ULMOHHbIX MaTepuanax

a[anTMpoBaTb  METOAMKU  UCCNEAOBAHUSA  CBOMCTB | Pas/IMYHOIO Ha3HayeHwus, B TOM yucne

matepuanoB K NOTPebHOCTAM  NpoOM3BOACTBA W | HAHOMATEPMAJIOB

pa3pabaTbiBaTb cneunasbHble METOANKK MK-1.2 YcTaHaBnmBaet 3aKOHOMEpPHOCTHU
B3aMMOCBA3M COCTaBa MATepPUanoB, UX CTPYKTYpbl U
CBOICTB

MK-3 CnocobeH obocHOBaHHO (ocmbicneHHo) | MK-3.1 YcTraHaBAMBaeT CBA3b COCTaBa, CTPYKTYpbl U

MCNob30BaThb 3HaHUA OCHOBHbIX TUMNOB | CBOMCTB maTepuanos, B TOM yucne

HEMETA//IMYECKMX U KOMMO3ULMOHHBIX MaTepuanosB | HAHOMATepPManos, c TEXHOJIOTMYECKMMU 7

pasnnyHoro Ha3HayeHwus, B TOM yucne | aKCNAyaTaUMOHHbIMM CBOMCTBAMM

HaHOMaTepuanos ANA pelleHnAa npodpeccmoHanbHbIX | MK-3.2 PaspabaTbiBaeT peKomMmeHAaumMmn no coctasy u

3a4a4 cnocobam 0bpaboTku KOHCTPYKLUMNOHHbIX
KOMMO3UUMOHHbBIX M WHbIX  MaTepuanoB U
TEXHONIOTUWN X MOAUbUKALMK U YNPOYHEHUA

12



IMpuioxenune 6

Vemanosums ceaze cocmasa, cmpykmypbl U CEOUCMB MAMepudailos, 8 mMom Uucile

HAHOMAMEPUATO8, € MEXHOI02UYECKUMU U IKCHIYAMAYUOHHBIMU ceollcmeamu. Paspabomams

pexomeHoayuu no cocmagy u cnocobam obpabomiu KOHCMPYKYUOHHBIX KOMIOZUYUOHHBIX U UHBIX

Mamepuanog u MexHoOno2Uu uUx MoOuuUKayuu U YHPOUHEHUs, UCX00S U3 NOHUMAHUS
adCcopOYUOHHBIX NPOYECCOE HA NOBEPXHOCMU MEEPObIX Mel.

Jananue 1

PaccyutaTh BenH4HMHBI aACOPOLMH KHCIOpPOAA HAa UWHKCYJb(PUIHOM JHOMHHO(OpPE, HMes
CIeTyIOIINE NaHHbBIE:
P, =0,572 mm pm. cm.;
1= 26,8 °C;
Vo = 520,4 cn®;
m=1¢2
Voear = 102,1 cv®;
S =0,3 m%z;
Vo enputen = 15,9 em®;
Py — HavabHOE JJaBJICHHEC KHUCIOPO/A B M3MEPHUTEIBHON 9acTH (MM PT. CT.), P — paBHOBECHOE JaBJICHHE
(MM pT. CT.);
V isvu— 0OBEM M3MEPHTEIBHOM YacTH;
V pear.x — 00MIHIT 0OBEM PeaKIIMOHHON KOIOBI;
Vpexu 4 npi Ton — 00bEM peakIHOHHOM KONIOBI IpH Top;
m — Macca aJicopoeHTa;
S — yaenbHas MOBEPXHOCTE afcopbeHTa.
ITo noay4YeHHBIM JJaHHBIM [TOCTPOUTH W300apy aacopbuuu. [IpoBecTr eé ananus.

Ne n/n o P Ne i/nn r g P
1 26,8 0.471 6 250 0472
2 50 0.470 i} 300 0472
3 100 0.471 8 350 0.470
4 150 0.472 9 400 0.467
5 200 0.470
3ananue 2

Wayuenue ancopbumuu Bojopopa Ha cyibdune LUHKA [POBOJMIOCE OOBEMHBIM METOIOM.
Paccunrare Bennuuny anacopOLUK IPH Pa3HBIX TEMIIEPATYPAX, HMes CllelyIoLHe JaHHbIe:

P, = 1,406 vm pm. cm.;

T, =228 °C;

Viano= 393.,6 cn®;

V, .« = 79,85 cv’;

Vpear. mpu ton = 34,3 cm®;

Vs = 8 en®;
m=2e

S =1,0Mm%"2



Ne vy ks PasHoBechoe Ne o =g PasHoBecHoe
n/n tom v nasnenue, Po,y | 0/n dom L nanenne, Po.,,

1 - 150 0.860 7 26.5 0.957

2 - 120 0.906 8 60 0.962

3 -90 0.927 9 90 0.967

4 - 60 0.940 10 120 0.968

5 - 30 0.956 11 150 0.978

6 0 0.965 12 180 0.978

ITo momy4eHHBIM JJAHHBIM MOCTPOUTE H300apy aacopOIHH, IPOBECTH €€ aHalH3.

Zananue 3

M3yuenune ajgcopOLMM BOAOPOJAA HA CyNb(pHJE LHHKA MPOBOJUIOCH OObEMHBIM METOJOM Ha

BaKYYMHOﬁ YCTaHOBKE. Paccuurath BC/IMYHHY 3,I[COP6L[PIH, HMEA CICOAYIOUINE TaHHBIC:

Po= 0,747 mm pm. cm.;
T.=228°C;

Vi = 393,6 ev®;
Vpear « =79,85 en®;

vp.lmpu Ton = 34,3 C.."r13;

Vies= 8 en?;
m=2e¢;
S= 1.0 m/e.
Ne 3 oy PasxosecHoe Ne A Gonn PaBHOBECHOC
n/n C napnexue, Po... | n/n °C napneuue, P,
1 -~150 0.504 7 23.5 0.554
2 =120 0.518 8 60 0.559
3 -90 0.531 9 90 0.555
4 —60 0.540 10 120 0.563
5 -30 0.549 I 150 0.564
6 0 0.554 12 180 0.565

3ananue 4

ITo noiy4yeHHBIM JAHHBIM [IOCTPOUTE H300apy a1cOpOLKH, IIPOBECTH ee aHAIIN3.

UsyyeHue ancopOLUM BOHOpOJAa HA Cylb(HIe LHHKA IPOBOJHIOCE OOBEMHBIM METOJIOM.

Paccunrars BCIIHUHHY ancopﬁuuu, HMEA CICAYOLHE JaHHBIC:

Po= 0,896 vmm pm. cm.;
T.=20,7°C;

Vo o = 393,6 cni®;
Voear. x= 79,835 e,
V peare wnpu Ton = 34,3 e,

Vies= 8 car®;
m=2e;
S=1,0 w2,
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Ne T PasnoBecHoe Ne y - PapHoBecHoe
n/n G aasnenue, Po,, | 1/n & sasnenue, Po,,, |

1 -150 0.578 7 24 0.675

2 -120 0.615 8 60 0.678

3 —90 0.638 9 90 0.679

4 ~60 0.644 10 120 0.681

5 -30 0.664 11 150 0.682

6 0 0.667 12 180 0.683

ITo nomy4eHHBIM pacueTHBIM JaHHBIM IIOCTPOUTH H300apy aicopOLHH.

3apanue 5

M3yuenune ancopbumu Bogopoda Ha cyib(uie UUHKA IIPOBOANWIOCH OOBEMHBIM BaKyyMHBIM
MeToa0M. PaccuntaTh BeIMUUHY afacopOLuK Opy pasHbIX TeMmrepaTtypax (cM. Tabiuily), uMes ClIeayIHe

JaHHBIC:
Py ==1,223 mm pm. cm.;
T.=24,5°C;
wan, = 393,6 en®;

Vpear. x = 79,85 em?;

vp.x npu Ton = 34,3 C.’Ha;

Vios= 8 e,
m=2¢g;
S= 1,0 m?/e.
Ne Pasnosechoe Ne 2 PasHoBecHOE
n/n °c AaBNCHHE, Poy,, wn °’C aasnicume, Po,, |
1 -150 0.822 7 24 0.909
2 -120 0.856 8 60 0.909
3 -90 0.860 9 90 0.916
4 -60 0.870 10 120 0.919
5 -30 0.902 11 150 0.925
6 0 0.904 12 180 0.928

[To moMyueHHEBIM PACYETHRIM JAHHBIM MTOCTPOUTE H300apy aacopOLiy.

3apanne 6

Usyuenne amcopbumm  BOAOpOAa  Ha

cynbduae

IIHHKA

NPOBOAMIOCE  O0BEMHBIM

(BOJTIOMOMETPHYECKHM) METOA0M. PaccuuTaTh BenHYHHY aacopOILHH MPH pasHbIX TeMmmeparypax (cM.
TabIHILY), UMEes CIEYIONINE TaHHBIC:
Po= 1,333 mm pm. cm.;

T, = 25,0 °C;
Vo= 393,6 cn®;
vpeak. «=19,85 (,'J'Ia;

j— 3.
meﬁ‘ wnpu Ton — 34,3 CM™,

\/.'me= 8 CMQ;
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m=2e;

S =1,0 Mo

Ne I |- PasnosecHoe Ne i PasuxosecHoe
/o °C nasieHue, Poae | 0/n °C nasacuue, P, |

1 -150 0.892 7 24 0.992

2 ~-120 0.924 8 60 0.993

3 -90 0,949 9 90 0.996

4 60 0.966 10 120 1.004

5 -30 0.979 11 150 1.012

6 0 0.989 12 180 1.017

HOII}”-ICHHBIE JaHHbLIC UCITONB30BATL I HOCTpDeHHH H30621pb] HﬂCOpﬁHHH.
3ananue 7

H3yuenne amcopOuuu Bogopojga Ha ZnSCu NpoBOAMIIOCH BOJIOMOMETPHYECKHM METOIOM.
PaccuuTaTh BeTHUUHY aaCcOpOIIHE MPH pa3HBIX TeMmepaTypax (cM. Tabauiry), iMes ClIeayionme JaHHbIe:

P, =0,735 mm pm. cm.;

T.=18,5 °C;

Vs = 393,6 e’

Vpears = 19,85 e

— 3.
Vpeax. unpu Ton — 34,3 cm,

Vies =8 e ;
m=2ez
S =1,0 a2
Ne | . Ton PanHoBecHOC Ne T PaBHOBECHOC
T/ °C nasnacuue, Proq, n/n °C RABICHHUE, Poayy |
1 -150 0.506 7 21 0.555
2 -120 0.522 8 60 0.557
3 -90 0.531 9 90 0.559
4 —60 0.537 10 120 0.561
5 =30 0.544 11 150 0.563
6 0 0.550 12 180 0.565

ﬂonyqeﬂnme JaHHBIC HCITOJB30BaTh JJIA MOCTPOCHHA H306apm ancopﬁmm.

Jananue 8

Wayuenue apncopOuun ogoposa Ha ZnSCu npoBOAMIOCE OOBEMHBIM BAKYYMHBIM METOIOM.
PaccyuTaTh BeTHIHHY aacopOLHH MPH pasHBIX TeMIepaTypax (cM. TablHILy), HMes CIICIyIONHe TaHHbIE:

P, =0,890 mm pm. cm.;

r=18,1°C;

Vi =393,6 ear’;

Vpear s =79,85 cv®;

Vpeaisc npuTon = 34,3 em®;

Vio= 8 ea®;

m=2e

S=1,0 m%5.



No / s Passosectioe Ne / PanHoBecHoe
n/n 2 & .nan‘;r Fae n/n °C NABICHHUE, Ppypy

1 -150 0.%'(.).3 7 20 0.666

2 -120 0.627 8 60 0.672

3 -90 0.637 9 90 0.675

4 -60 0.645 10 120 0.678

5 -30 0.653 11 150 0.680

6 0 0.661 12 180 0.682

3axanue 9

[TonyueHHbIe JaHHBIC HCIIOIB30BATH LIS OCTPOCHUA H300aphb! azcopbuuu.

W3zyuenue ancopdumu Bomopoga Ha ZnSCu npoBOAMIOCH OOBEMHBIM BAKYYMHBIM METOOM,

PaccunTtath BeM4MHY afcopOLUK P Pa3HbIX TeMIiepaTypax (cM. Tabnuiy), UMes CICIyIOIINe TaHHBIC:

Py =1,22 MM pT. CT.;

7=19,9°C;

Visew= 393,6 cm*:
Vpear s = 79,85 om 2
Vpcax.xupu Ton = 34,3 CMB;

Vios= 8 cm®;
m=2r;
S=1,0wmr.
Ne y - PasHosecHoOe Ne : (= PasHoBecroe
n/m °C naanenue, Py | 0/n 'C nasaeHue, Py,
1 ~150 0.828 7 21 0.913
2 -120 0.854 8 60 0.921
3 90 0.871 9 90 0.926
4 -60 0.883 10 120 0.930
5 =30 0.895 11 150 0.928
6 0 0.906 12 180 0.997

ITormy4eHHbIE TaHHBIC HCIIOIB30BATh I MOCTPOCHU H300apsl ancopOuuy.

Zananune 10

Hsyuenne apcopbumu Bomopoga Ha ZnSCu mpoBOOHSIOCh OOBEMHBIM BAaKyyMHBIM METOIOM.
PaccunTarh BeTHIMHY ancopOLUy MPH Pa3HBIX TemrepaTypax (cM. Tabiuily), UMes clIeoyIomne JaHHbIe:

P, =1,316 mm pm. cm.;

T,= 26,1 °C;

V

W — 393,6 C."l—fa:
Vpeaxx =79,85 C.M3;

Vo xnpu ton = 34,3 em®;
Vies= 8 e,

m=2e

S =10
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Ne PasHoBecHOE Ne ;4 PaBHOBECHOE
n/n °C AasacHHe, Poy,, | 1/N °C JABCHHE, Poyy,

1 -150 0.889 7 26 0.980

2 -120 0.918 8 60 0.989

3 ~90 0.937 9 90 0.993

4 -60 0.948 10 120 0.997

5 -30 0.960 11 150 1.002

6 0 0.966 12 180 1.005

HOJIy‘ieHHbIG JaHHBIC HCITOIB30BaTh AJIs MOCTPOCHHUA H306&pbl aJICOp6U,H'H.

Japanue 11

PaccyuTarh BelMuHHY aacopOIHH OEH30/1a HA XPOMATOHE H IIOCTPOUTH H30TEpMY aAcopOLHH B
KoopanHaTax (¢ Monb/M - P/Ps), uMes cieytomine AaHHbIC:
Tow=289 K;
Ps senszona= 61,55 mm pm. cm.;
No== 364,58 mm;
f =315 ma/mm;
m (macca adcopbenma) = 38,8 me;
Sy = 1 m/e.
T — Temmepatypa OIbITa;
Ps — naBnenune HacelmeHHOTO Napa OeH30J1a IPH TEMITEpaType OTEITa;
P/P; — oTHOcHTeNBHOE AaBieHue mapa ajacopbaTa - OeH3ona;
No — HaganbHOE MOKa3aHHe KaTeTOMEeTpa;
N — moxasaHus KaTeTOMETpa MpH aACOPOLIMOHHOM PABHOBECHH,
AN = No— N,
M — naBecka ajncopOeHTa;
S — ynenbpHas noBepxXHOCTH ancopOeHTa.



P, MM pT. CT. N, mm AN P/P,
2 364.55 0.03 0.033

5 364.53 0.035 0.081
14 364.48 0.10 0.227
20) 364.45 0.13 0.325

30 364.43 0.15 0.487

40 364.42 0.16 0.650

46 364.42 0.16 0.750

55 364.41 017 0.894

a8 364.40 0.18 0.942

61 364.38 0.20 0.990
61.55 364,37 0.21 1.000
61.55 364.37 0.21 1.000
61.55 364.25 0.33 1.000
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3amanmue 12

Hcrmonb3yss MCXOIHBIE HaHHBIE W JaHHBIC TaOMMIBI, pPAcCUHTATh BEIUYUHBl aJcOpOIMH H
HOCTPOUTH H30TEPMbI aICOPOLIUU U JIeCOPOLIMU 11apOB BO/IbI Ha 00pa3Le OKCH/1a MarHusl, IPe/BapUTEIbHO
BAKYYMHPOBAHHOTO IIPH KOMHATHOIT TeMIepaTtype B TeueHue 24 u.

Macca naBeckn 40 Mr, 4yBCTBHUTEILHOCTE ciupani f= 2,22 mr/mm, No= 351,916 mMm.

ViensHas mosepxHocTh o6pasia 58 M2/T.

Temneparypa onbira 27 °C, naBnenue HachlmeHHoOro napa 6ensona 26.78 MM pr. crT.

P, MM DT, CT. N, MM

2 351,096 19 350,170
350,748 22 —340,996

P, MM DT. CT. N, MM

350,574

349,706

350,529

349,651

350,412

350,302

349,358

349,648

350,279

JIECOPBIIMA

349,583

350,417

349,726

350,587

349,970

350,650

350.088

O | Lad| L

350,717

350,290
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3amanmue 13

PaccuntaTh BenMYMHBI aAcOpOIIMKA TMapoB BOIBI Ha 00pa3lle OKCHIAa MarHuA, NpeIBapHTEIBHO
TEPMOBAKyyYMHUPOBaHHOTO Tipu Temreparype 573 K B teuenue 4 u,

Wzyuenue ancopOLUH IPOBOAUIIOCE BECOBBIM aACOPOLIHOHHBIM METOJOM.

ITocTpouTh H30TEPMBI 8ACOPOLMH U AECOPOLIMH.

Macca HaBecku 40 Mr, 4yBcTBUTENbHOCTD cripaiu =2,22 mr/mm, No= 356,766 mm.

Y aenbHas MoBepXHOCTH 00pasia 58 M7/

Temmnepatypa oneita 28 °C, naBnenne HachleHHOTO napa 6ensona 28,35 MM pT. €T.

P, MM PT, CT. N, Mm P, mm pT. cT. N, Mm
AIICOPELIMA A
l 356,223 16 154,416
a0 355,626 19 354,407
5 355,176 21 354,246
7 354,978 24 354,104
9 354,711 27 353,930
¥ 354,487 28 353676
14 _ 334,432 i L =0 )
JIECOPELIMA
27 353,785 7 354,360
25 353,882 5 354,840
2148 353,975 2 355,486
16,5 354,088 1 156,206
12,5 354,159 0 356,766
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3ananue 14

Mcnonb3ys HMCXOIOHBIE HAHHEIE M JIaHHBIC TaONMIIBI, PACCYMTATh BEIHYHHEL aICOPOLMH H
HOCTPOUTH U30TEPMEI a/1copOLIY U lecopOLIME NAapOB BOJIBI Ha 00pa3iie OKCUId MarHus, IpeaBapuTe/IbHO
OTTPEHHUPORAHHOI'O B BAKYYME [IPU KOMHATHOMH TeMmIeparype B TeueHue 24 u.

Macca HaBecku 40 MT, YYBCTBUTENLHOCTh crupany f= 2,22 mr/mm, No = 346,633 mm.

V nieibHasi IOBEpPXHOCTh 06pasia 55 M7/r.

Temneparypa onbita 28,5 °C, nasneHue HacblneHHOro napadensona 29,22 mm pr.cr.

P, mm pT. cT. N, mind P, MM PT. €T, N, mind
N i AJICOPBLIHA

1,5 346,550 17 345,811

4 346,408 19 345,666

f 346,320 21 345,605

8 346,165 23 345,574

10 346,066 25 345,336

13 345,936 27 345,040

15 345,855 28 344670
JECOPELIHA

27 345,078 13 345,815

25 345,167 10 345,954

23 345,226 g o1 346,078

21 345,335 5 346,146

17 345,570 3 ] 346,195

_____ 15 345,660 0 346,425
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PaccunTaTh BENMUYHMHBI 3JICOPOIUHM U TTOCTPOUTE H30TEPMY aJCOPOITHH TApOR BOJBI HA 00pasie
OKCH/Ia Martusi, NpeABapHTebHo 00paboTanHoro B BakyyMe npu temneparype 573 K B teuenue 4 4.
W3yuenue ancopOLHU IPOBOAKUIOCH BECOBBIM aICOPOIIHOHHBIM METOI0M.

3ananue 15

Macca nasecku 40 mr, uyBcTBHTENbHOCTE criupany f= 2,22 mr/mm, No=324,803 mm.

V 1enbHas OBEPXHOCTH 00pasna 55 M2/T.

Temnepatypa onsita 23 °C, maBieHue HACBIIIEHHOTO napa denzomna 21,07 mm pr.

P, Mm pr1. cT,

N, MM

P, MM pPT. €T. |

N, Mm

AJICOPELIHA

1

324,535

13

322,859

2,5

324,123

14

322,811

3

323,446

16

322,590

6

323,248

17

322,316

8,3

10,5

323,034

20

321,887

322,973

21

321,725

HpH H3YYCHHH ,IICCOPGL[HH apoB BOJLI € [TIOBEPXHOCTH OKCHAA MarHHs BECOBLIM aﬂCOpGHHOHHLIM

MCTOAOM MOJIYHEHBI CIICOAYIOUIUE JdHHBIC.

PaccuuTaTe BeMUYHHB! aJCOPOLMHM M MOCTPOHTE M30TEPMY aACOPOLMH MapoB BOABI HA 00pasie
OKCH/Ia MarHus, TIpeABapHTEIpHO 00paboTanHoro B Bakyyme npu temneparype 573 K B teuenme 4 u.

Jananue 16

HNzydeHne aficopOInK MPOBOTUIIOCE RECORBIM a71COPOITHOHHEIM METOJIOM.
Macca naseckn 40 mr, uyBctBHTENBHOCTE crirpann f= 2,22 mr/mm, No=324,803 M.
Y tenibHast MoBepXHOCTh 06pasia 55 M2/T.
Temneparypa onsita 23 °C, naBieHue HachllleHHOro napa 6enzona 21.07 MM pt. cT.

P, MM pT. CT._

N MM

P, MM pT. CT.

N, MM

JNECOPELIMA

24

322,049

10

322,758

22

322,227

8

322,710

19

322,535

6

322,826

17

322,600

323,086

16

322,746

323,864

14

322,806

324,253

13

322,794

| 2w

324,803
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Jananme 17

HCI’IOJ]bSyH HCXO0JHBIC JdaHHBIC H JdHHBIC TaG.I'lPlL[b], pacCcuuTaTh BEIHYHHBI ancopGuuu H
MOCTPOHTH M30TEPMBI aACOPOIIMH U 1eCOPOIMM MapoB BOBI Ha 00pa3Ile OKCH/Ia MarHus, NPEeIBapHTEIBHO
TepMOBaKyyMHPOBAHHOTO IpH TeMnepatype 573 K B Teuenue 4 u.

Macca nasecku 40 Mr, uyBCTBUTENBHOCTH criupand f = 2,22 mr/mm, No = 329,820 mm.

Y aenbHas MoBepXHOCTH 06pasna 24 v2/r.

Temnepatypa oneita 23 °C, naBneHue HacbllleHHOTO nmapa 6ensona 21,07 MM pT. cT.

Pmmpr.ct. | Nmv | P mmpr et N, MM
_ANCOPBLIMA

1.0 325,270 11,5 327,270
2.0 328,815 14,5 327,157
3,5 | 327,920 17,5 326,612
7,3 327,500 19,5 325,870
9.0 327,377 |

3ananue 18

HpH H3Yy4YEeHUH ,H,CCOPGU,I/IH [1apoB BOJEI C IIOBEPXHOCTH OKCHIa Mardusi BECOBBIM aﬂCOpﬁIJ,HOHHbIM
METOA0OM NMOTYHCHBI CJICOYIOUIMEC JAHHBIC.

P, MM pr. cT. Nyma | P mMmpT. CT. N, mm
JIECOPBL{MAA
18 326,386 T 327 001
14 326,548 | 5 327,260
12 326,677 | 3 328,168
9 1 326810 0 329.820 |

PaccunTaTh BETHYHUHEL aACOPOLMH U TIOCTPOUTEL H30TEPMBI ACOPOIIMH U 1eCOPOLIHH MapOB BOJBI
Ha oOpasiie OKCHAa MarHus, TpeABAPHTENLHO TEPMOBAKYYMHPOBAHHOrO MpH Temmeparype 573 K B
TeyeHue 4 u.

Macca naseckn 40 mr, uyBcTBUTENLHOCTE criupand f = 2,22 mr/mm, Ng = 329,820 mm.

Y nenbHas MOBEPXHOCTE 00pasia 24 M7/T.

Temneparypa oneita 23 °C, nasnenue HacblLieHHOro napa 6ensona 21,07 mm pr. cT.
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7.¥YcmaHosums C8A3b coCmasa, CMpykmypsl U ceolicme mMamepuanos, 8 MOM 4uchae
HaHOMamepuaso8, C MEXHOMA02UYECKUMU U 3KCMAYAMAyUOHHbIMU ceolicmeamu. Cocmasumes cxemy
83aUMOCBA3U OAHHbLIX 8UO08 CMPYKMypbl 80/0KOH CO c8olicmeamu, ycno8uaMU ucnbimaHul u
akcnayamayuu  Paspabomame  pekomeHOauuu o cocmasy U crnocobam obpabomku
KOHCMPYKYUOHHbIX KOMMO3UYUOHHbLIX U UHbIX MAMepuasnos U MexHOs102uuU UX MOOUGUKAuUU u
YAPOYHEHUS, UCX00A U3 MOHUMQAHUA CMPYKMypbl MOAEKYAAPHOU U HaOMoneKynapHol noaumepos,
omeepxOeHUs noauMepad 8 NpUCymcmaeuu rnosepxHocmu.

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUUH

MK-2 CnocobeH BbIOMpaTb  MeToa,  HaydHoro | MK-2.3 Ucnonb3yeT COBpPEMEHHble meToAapl
UCCNeAoBaHMA, MCXOAA W3 KOHKPETHbIX  3ajad, | NPOeKTMPOBaHMA U UCCNeLO0BaHUA MaTepuanos ann
OpraHM30BbIBaTb €ro OCYLLECTB/EHME U aHANN3MPOBATL | 0becneyeHUs KayecTsa M3LeNU U KOHCTPYKLMA
pe3ynbTaTtbl C UCNO/Ib30BaHMEM COBPEMEHHbIX METOA0B
06paboTku OaHHbIX, odopmnaTb NnoJly4eHHble
pe3ynbTaTbl B BWAE OTYETa, Hay4yHOM nNybAMKauum,
[OKNaza, rotoButb (Nog, pyKoBOACTBOM) AOKYMEHTbI K
NnaTeHTOBaHMIO, 0GOPMIEHUIO HOY-Xay

MK-3 CnocobeH obocHOBaHHO (ocmbicneHHo) | MK-3.1 YcTaHaBAMBaeT CBA3b COCTaBa, CTPYKTYPbl U
MCNonb30BaTb 3HaHuA OCHOBHbIX TUMNOB | CBOMCTB MaTepuanos, B TOM yucne
HEMETANINYECKNUX W  KOMMNO3UUMOHHbBIX MATepuanosB | HAHOMATEPUanos, c TEXHONOrNYEeCKMMHn 7
pasnnyHoro Ha3HayeHwus, B TOM yucne | aKcnayaTauMOHHbIMM CBOMCTBAMM

HaHOMaTepuanoB ANA pelleHna npodeccmoHanbHbIX | MK-3.2 PaspabaTbiBaeT peKomeHAaLmMmn Nno cocTasy U
3a4a4 cnocobam 06paboTku KOHCTPYKLMOHHbIX

KOMMO3MUMOHHbIX M MHbIX  MaTepuanos MU
TEXHONOTUW UX MOANOUKALIMM W YIIPOYHEHUA
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IMpuno:xenne 7
Yemanosums  cessy cocmasa, cmpykmypol U C60UCME MAMepualos, 6 mMom Hucie
HAHOMAMEPUAN06, ¢ MEXHONOZUYECKUMU U IKChayamayuonnsvimu ceoticmeamu. Cocmagums
CXEMY 63AUMOCEA3U OAHHBIX BUOO0E CIMPYKMYPbL 8OTOKOH CO CEOUCMBAMU, VCAOBUAMU UCHBIMAHUL
u skcnayamayuu Paspabomamv pexomenoayuu no cocmagy u cnocovam obpabomku
KOHCMPYKYUOHHBIX KOMNOZUYUOHHBIX U UHBIX MAMEPUAIO8 U MEXHON02UU UX MOoOuukayuu u
VApouHeHusl, UCX00s1 U3 NOHUMAHUS CIMPYKMYPbl MOIEKYIAPHOL U HAOMOAEKYIAPHOU NOTUMEPOS,
omeepHcOenUst NOaUMepa 6 NPUCYMCMEUU NOBEPXHOCU.

XHMHYecKas CTPYKTypa

MoJaekyasipHasi CTpyYKTypa
dDusnyeckas CTPYKTYypa
HajamouiekyasipHasi CTPyKTYpa
TepmoanHaMuyecKasi CTPYKTypa
MaxkpocTpyKTYpa
Kunernieckas cTpykrypa
Mukpocrpykrypa

CxeMaTnuHOE M300pakKeHHE MUKPOMEXAHHU3MOB pa3pyLIEHNA 2JIeMEHTOB CTPYKTYphl BKM (8 npodoabhbix
(aup. éup» Gup, Snps ()np) U NONEPEHHBLY (Onn, G, Enn, Omn) CEHEHUSIX).

dmp

6Hp

o

Om B I'mn J

(anp) — IEPBUYHOE Pa3pyILEHHE BOIOKHA BHYTPH CTPYKTYPHOIO 311eMeHTa; (Opp, Onn) - OTCIIOEHHE MATPHULIBL
OT BOJIOKH& HJIH (Brp, Bun) - PACMPOCTPAHEHHE TPEIIMHEBI B MATPHYHOM MATepHasIe, BEI3BAHHBIE IEPBHYHBIM
pazpyleHNueM BOIOKHA; (Trp, Fnn) — PA3pPYLLIEHHE BOJIOKOH HIH (Mup, [nn) — OTCIIOEHHE MATPHUIIb OT BOJIOKHA
B CTPYKTYPHBIX 3JIEMEHTAX, HAXOMSALIHUXCS PAIOM € pa3pyLLIEHHBIM CTPYKTYPHBIM 3JIEMEHTOM.
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3aBucuMoOCTh nonepe4yHoil npoynoctd BKM oT oO6bsemHOI 101M BOJOKOH, XapakTepa MX
paCl’lOJ’lO)KEHHﬂ B KOMIIO3HUTE H l'IpO‘-lHOCT}‘l COCJHHCHHSA BOJ'[OKHO'ME].TpHLla.

g
100

1 — makcHuMaJIbHAR NMPOYHOCTb COCIHHECHHA KOMIIOHCHTOB; 2 - HYJ1eBas NMPOYHOCTL COCITHHEHHHA

KOMIIOHEHTOB. (_) — KBaJpaTHOE PACIIOJI0KEHHE BOJIOKOH; ( """ ) — IFr¢KCaroHaJiIbHoO¢
Pacnoa0KeHHEC BOJIOKOH.

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OUEHOYHbIX Mamepuanoe npuaazaemcs.
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