I"I HALIMOHAJIbHbIN UCCNENOBATENbCKUIN LEEHTP «KYPYATOBCKUA UHCTUTYT»
A Bcepoccuiickuit Hay4yHo-uccnenoBaTeNnbCKUM UHCTUTYT
“’ aBUALMOHHBbIX MaTepuanos







MOJIHbIN MHHOBALMOHHDbIW LIUKN

WcnbiTaTenbHbIN LIEHTP CerogHs:

e 7 naboparopumn

° 2 LeHTpa KNMMaTUYeCKmX UCMbITaHWI
* 1 oTOEN MeHeoXMeHTa KavecTBa

* 197 coTpyOHVKOB

* 6 [OKTOPOB HayK

¢ 38 kaHOMOATOB HayK

VL BUAM obnagaet yHUKanbHON MHPPACTPYKTYPOU, HAYyHYHO-TEXHNYECKMM N KaAPOBbIM NOTEHLMANIOM, HEO6XOANMOW
HOPMAaTMBHO-TEXHNYECKOW AOKYMEHTaLMeN Ansa NpoBeAeHNs KOMMEKCHbIX UCCNeaoBaHNM 1 UCMbITaHWUIA MaTepuarnos
N KOHCTPYKTUBHO-NOJO6HbIX 311IEMEHTOB.
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Mpepnaraem:

* MUKpPOCTPYKTYPHbIA aHanms (C paspeLleHemM o Cy6HaHOMETPOBOIO YPOBHS).

e Xumunyecknii aHanmna (ot H go U, ¢ 4yyBcTBUTENBHOCTLIO OT 1078 %).

* OU3NKO-MexaHn4eckue ncnbitaHns (01—196 0o +1400 °C, Ha YacToTax 4o 350 'y, npm cKopocTAX 4ePOPMUPOBaHNS [0
10 c™).

e OnpepeneHuve Tennogumanydecknx ceoncTs (o1 —150 go +2400 °C).

* HepaspyLuaoLLmii KOHTPOSb (BbISBNEHNE MUKPOTPELLMH OT 0,5 MKM).

* Knumartumyeckme ucnblTaHus (HaTypHble B 9 30HaxX U YCKOPEHHbIE).

* VicnbITaHns Ha Noxapo6e30nacHOCTb (FOPOHECTb, TEMSO- U ObIMOBbLIAENIEHNE).

* MuKonorn4eckme UcnbiTaHns (rPMO6OCTOMKOCTD).
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HEPA3PYLIAROLLIUE METO[bl KOHTPOJIA
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MOAEJINPOBAHUE NEPCOHAJ BbICOKOTEXHOJIOMMYHOE

0bOPY[10BAHUE
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Pewaem LIJVIpOKVIf;I CNeKTp 3aAaaY, CBfA3aHHbIX C Hepa3pyLwalLlnuM KOHTpoemM peTtanev n usgenun aBuaLuoH-
HOM TEXHUKU U3 MeTalrJIn4ecKnUX, HeMeTalNIN4eCKUX U KOMMO3ULMOHHbIX mMaTtepuanos.

JNabopaTtopus cneunanmn3npyeTca Ha pas3paboTke METOAMHECKOro 06ecrneveHus HepaspyLlaroLero KOHTposa 1 peLlle-
HWUM BOMPOCOB aBTOMAaTM3aLunm NpoLEeccoB KOHTPONS; NPUMEHEHUM LUAPOBbLIX TEXHOMOMMN pagnaunoHHORO KOHTPOSIS,
Hepa3pyLllarLliemM KOHTpoe M3gennin, B TOM 4ucne nony4eHHbIX MetogamMmn aganuTmuBHbIX TEXHOMOMMN; MaTemMatmye-
CKOM MOJENMpoBaHMM NPOLECCOB U BEPOATHOCTHOM OLEHKE AOCTOBEPHOCTM HepaspyLlarolero KOHTposqa; AonoJsiHn-
TeNnbHOM NpodecCcHoHabHOM o6yL|eva| crneunanncToB Hepa3pyLlakoLwero KOHTposs. MpoBoaaTca paboTbl B paMKax
rocygapcCTBeHHbIX KOHTPAKTOB, XO3MCTBEHHbIX JOrOBOPOB, a TaKXe B pamMKax rpaHToB ¢ Hay4HbIMU doHpamu.

AKYCTU4ECKWUE METO/1bl KOHTPONA

O6nacTb NpumMeHeHus

BbisiBneHve BHYTPEHHUX WIn  BbIXOOALWKMX Ha MNOBEPXHOCTb neekToB B U3Oenusax M3 MeTannunyde-
CKMX, HEeMEeTallSIM4eCKMX W KOMMO3MLMOHHbLIX MaTepuanoB, Kak MpPOCTOM, TaKk M CNOXHOM OOpPMbl; OLEeHKa
PU3NKO-MEXAHNHECKMX CBONCTB MONIMMEPHbLIX KOMMNO3ULIMOHHbLIX MaTepmnasnoB; M3MepPeHUe TOSILLNHbLI AeTanen.

Mpepnaraem:

e Pa3paboTKy 1 BHeOPEHME TEXHONOMMI KOHTPOJSA MeTaIMYecKnX, HeMeTanIM4eckmx 1 KOMMNO3nLMOHHBIX MaTepua-
noB.

¢ [1poBefeHne ynbLTPa3ByKOBOro KOHTporns metansnos 1 NMKM, B TOM 4mcie apbuTpaxKHOro ¢ Bblaqert COOTBETCTBYHO-

LLIero 3akio4eHus.

ABTOMaTU3ALMIO MPOLECCOB YNLTPa3BYKOBOIrO KOHTPOSS.

¢ OueHKy BeposiTHOCTK 06Hapy>xeHus gedektos (POD).

e MopenupoBaHne n3nHeCKMX NPOLECCOB YNLTPa3BYKOBOrO KOHTPOSISA.

O6y4eHne cneLmanncToB.
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PEHTTEHOBCKWUE METO[lbl KOHTPOJIA

O6nacTb NnpUMeHeHUsA

BbisiBneHve BHyTpeHHUX OedeKTOB 06bEMHOrO XxapakTepa B AeTansax u nonydgabpukaTax U3 MeTannmyeckmx (ceap-
Hble coeIMHEHUs1, OTNNBKM) U HemeTannm4eckmx matepuanos (MKM, Bkntoyas coToBble KOHCTPYKLMK, KEpaMmUyeckme
mMaTepwuarsbl). BoisBneHne gedekToB B AeTansx v nonydadpukartax, noslydeHHbIX ¢ UCMonb30BaHWEM afauTUBHbIX
TEXHOSOMUIA.

Mpepnaraem:

* Pa3paboTKy cneumann3mpoBaHHbIX TEXHONOMMIA MIEHOYHON N LMKPOBO peHTreHorpaduun.

e [IpoBefeHme NMIeHOYHOro 1 UMGPOBOro PpeHTreHorpadmn4eckoro KOHTpons getanen ¢ paguaumoHHON TOMLWMHON 0
50 MM 1o xeneay.

e [IpoBefeHve nccnegoBaHUm METOLOM PEHTIEHOBCKOM KOMMbIOTEPHOM TOMOrpadumn, CpaBHEHNE TPEXMEPHOIO N30-
OpaxeHusi o6bekTa uccnegoeaHuii ¢ CAD-mopensto.

* Pa3paboTKy HecTaHOapTHbIX 06pa3LoB A1 OLEHKN KavyecTBa PEHTIEHOBCKUX N306PaXKEHUN.

* Pa3paboTKy TEXHUYECKMX TPEOOBaHNA K 060PYO0BaHUIO OJ151 HOBbIX METOLOB PEHTFEHOBCKOIrO KOHTPOSIS, B TOM YKUC-
f1e C MCMNOoMNb30BaHNEM LUNPPOBbLIX OETEKTOPOB PEHTIEHOBCKOIO U3MYYEHUS.

 [1poBepneHue UCnbITaHWI paguorpadmyeckmx nieHok B cooteetcTBum ¢ ISO 11699-1.

e OumndpoBKy pagmorpadun4eckmx CHUIMKOB Ha ckaHepe knacca DB no ISO 14096.

* MopenupoBaHue rU3n4eckmx NpoLLECCOB PEHTIEHOBCKOIO KOHTPOSIS U PEHTIEHOBCKOM KOMMbIOTEPHON TOMOTrpadun.

* OueHKy BepoAaTHOCTU o6HapyxeHus aedekTtor (POD).

O6y4eHne cneumanncTos.




KAMUWIAPHBIE METO1bl KOHTPOJA

O6nacTb NPUMEHEHUs

BbisiBneHve HEBMOVMbIX UMK cnabo BUAMMbIX rMa3oM AeddeKTOB, BbIXOAALLMX HA MOBEPXHOCTb U3AENNA U3 HEMArHUT-
HbIX METANMNOB, CTanbHbIX AETANEN U AeTanei U3 HeMeTasnnoB, kKak NPOCTON, Tak N CIOXHON OPMbI.

Mpepnaraem:

* Pa3paboTKy TEXHOMOrNA KanuaisapHOrO KOHTPONA C MNPMMEHEHWEM pPa3fNYHbIX CMOCOBG0OB WHTEHcUdUKaumm
npouecca C Lenblo NOBbILLEHNSA HYYBCTBUTENBHOCTU KOHTPOSISA.

Pa3paboTky MeTOOMK aBTOMaTU3NPOBAHHOIO KanunsapHOro KOHTPONs.

¢ [lpoBefeHVe KanunspHOro KOHTPONA AeTanen 1 3aroToBOK.

e OueHKy BeEpOATHOCTU 06HapyxeHus fedekTtos (POD).

OnpepeneHne nopora 4yBCTBUTENIBHOCTM HA60POB AEEKTOCKONNHYECKUX MaTepMasioB POCCUINCKOro 1 3apy6exHOro
NpPOV3BOACTBA.

e KOHTpOnb kavecTBa OeEKTOCKONNYECKMX MAaTEPUANoB AN KanunsapHOro HepaspyLUatoLLLero KOHTPOIS.
O6y4eHne cneumanncTos.

MATHUTONOPOLIKOBbLIE METO1bl KOHTPOJIA

O6nacTb NpuMeHeHus

MeTop no3BonseT o6HapyXmBaTb MOBEPXHOCTHbLIE N MOAMNOBEPXHOCTHbIE OeeKTbl Ha ryouHe OO0 2 MM: TPeLUuHbI
pasnnYHOro NPONCXoXXAEeHWNs, BOTOCOBUHbI U Ap.

O6beKkTaMm MarHMTOMOPOLLKOBOIO METOAA KOHTPONA ABNAOTCA nonydabpukatbl, getann n gpyrne anemMeHTbl KOH-
CTPYKUUIN U3 YrNepoaucTbiX Ka4eCTBEeHHbIX, HU3KO- U BbICOKONErMpoBaHHbIX cTanen unm eppomMarHuMTHbIX marepua-
JI0B C OTHOCUTEJNIbHON MarHUTHOM NPOHMULIAEMOCTLIO He MeHee 40 B yCroBUSAX NMPon3BOACTBa, SKCryartaumMm n peMoH-
Ta.

Mpepnaraem:

* Pa3paboTKy TEXHONMOMM MarHMTOMOPOLLIKOBOIO KOHTPOSIS.

¢ [IpoBefeHne MarHMTONOPOLLIKOBOIO KOHTPOSIS 3aroTOBOK, U3Aenuin 1 fetanen u3 peppoMarHTHLIX MaTepuarnos.
* /lcnbITaHns MarHUTHbLIX MHOUKATOPHLIX MaTepuarnosB B COOTBETCTBUM C TVY.

¢ [1poBepKY BbISBMAOLLEN CMTOCOOHOCTU MarHUTHbLIX MHAMKaTOPOB.

* OueHKy BepoAaTHOCTU 06HapyxeHus aedektos (POD).

* [1poBepKYy KOHTPOSIbHbIX 06pa3L0oB OJ1 MarHMTOMOPOLLUKOBOrO KOHTPOJIS.

O6y4eHne cneLmanncTos.




BUXPETOKOBbIE METO/1bl KOHTPOIA

O6nacTb NnpUMeHeHUs

BbisiBneHve  TpeluMH, HenpoBapoB U OPYruUX  MPOTSXKEHHbIX  HApPyLUEHWA  CMIOLWHOCTW;  BbIsIBNIEHME
N OLeHKa CTeNneHn KOPPO3MOHHbIX NMOBPEXAEHUI; OLeHKa (OU3UKO-MeXaHNYeCKUX CBONCTB U HaMNpsXeHHO-aedopMu-
pPOBAHHOIO COCTOSHUS; U3MEPEHME TOMLLMHBI HEMPOBOAALLMX (HA NPOBOASALLLEM OCHOBaHUN) 1 NPOBOASALLMX NMOKPbITUN,
a Takxe TOmWMHbI geTtanen. Meton npyUMeHnM TOMbKO ANA KOHTPONA AeTanen n3 nposogsLlmx Matepuasnos, B TOM

4yunucrne yrnennacTtukoB M NMonynpoBOOAHUKOB.

Mpepnaraem:

* Pa3paboTKy TEXHONOrMM 1 CPefCcTB BUXPETOKOBOIO KOHTPOJIS.

Pa3paboTky METOOMK OLEHKM CTPYKTYPbl M CBOMCTB 06BbEKTA KOHTPONS.

* Pa3paboTKy METOAUK OLEHKWN CTEMNEHN KOPPO3NOHHbIX NMOPaXeHUH.

* [poBeaeHVe BUXPETOKOBOIO KOHTPONA AeTaner 13 NpoBodsLLMX MaTepmarsnos.
* MogenuposaHue hn3n4eckmx NpoLEeCccoB BUXPETOKOBOIO KOHTPOSIS.

* OueHKy BepoaTHOCTN 06HapyxeHus aedektos (POD).

Pa3paboTky aBTOMaTU3NPOBAHHbLIX U MEXAHU3NPOBAHHbBIX CUCTEM KOHTPOSIS.
O6y4eHne cneLmanncToB.

N3roTOBJIEHWE 06OPYJ0BAHWA U NPUCMOCOBJIEHAN ANIA HEPA3PYLUAIOLLIET0 KOHTPOJ1IA

Mpepnaraem:

* [pnbop KoHTponsa chaszosoro coctara ctanen NOCC-1L, gna MarHUTHOrO 3KCNPECC-KOHTPONA (ha30BOro cocrtasa
cTanen MapTEHCUTHOIO N MapTEHCUTHO-ayCTEHUTHOIO KIacCoB C pernaMeHTUpOBaHHbIM Cofiep>XXaHueM heppuUTHOM
dasbl.

e PaspaboTKy crneuuanmManpoBaHHOro 06opyaoBaHusa nog 3agaqm 3akas4mka.

* I3roTtoBnieHne BCrioMorartersbHbIX NPUCNoCcobIeHnI A1 MPOBEAeHNs Hepas3pyLUatoLLLero KOHTPOrs.
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PacnpepeneHue moayns MHAYKLUKU pachuk POD npu aBTOMaTM3npOBaHHOM CTpyKkTypa nonsi (poKyCUpoBaHHOro
MarHMTHOro nons V3K TuTaHOBOW 3aroToBKMU yNnbTPa3ByKOBOro npeo6pasoBartens
AN KOHTPOJA 3aroTOBOK
W3 TUTAHOBbIX CMJ1aBOB

MATEMATU4ECKOE MOJEJIMPOBAHUE ®U3UYECKUX MPOLIECCOB N BEPOATHOCTHASA OLIEHKA

NOCTOBEPHOCTW HEPASPYLLAHLLEI0 KOHTPONA

Mpepnaraem:

¢ MopgenvpoBaHne Pn3n4ecknx npoLEeccoB YNsTPa3BYKOBOrO, BUXPETOKOBOIrO, PEHTTEHOBCKOIO KOHTPONMS U peHTre-
HOBCKOWM KOMMbIOTEPHOW TOMOrpadum nog 3agaqn 3akas4dvka.

¢ [lpoBefeHne paboT Mo OLEeHKE BEPOSATHOCTU BbIBIIEHNS [ePeKTOB Npu HepaspyLLaoLLemM KOHTpoNe aetanen n ns-
[Oennn aBnaLmMOHHON TEXHWUKM.

* [MocTpoeHne 3aBMCMMOCTEN BEPOATHOCTM OOHapyxeHus pedekta oT ero pasmepa (kpusas POD), B TomM uuc-
ne npoBefeHue creunanbHbIX MCMbITaHUA CUCTEM W TEXHONOMMW HepaspyLUatoLEero KOHTPONA B COOTBETCTBUM
¢ FOCT P 58989-2020.

BbIE3IHOW 3KCIMEPTHbIU KOHTPOJIb

B HUL, «Kypuatosckuin HCTUTYT» — BUAM ¢ 2015 roga pyHKUMOHMPYET MOBUIbHasA nabopatopus HepaspyLuarLlero
KOHTpons. B cocTtaB nabopatopum BXOLAT: NepeHoCHasd PeHTreHOBCKasa yCTaHOBKa, MpoABOYHasA MallvHa, ynsTpassy-
KoBOe 060pyAoBaHve, Habopbl A1 NPOBEAEHNS KanuiisipHOro, BU3yasibHOro U M3MePUTESTbHOrO KOHTPOJIS.

Mpepnaraem:
* Bble3Hble paboTbl N0 3KCMEPTHOMY KOHTPOSIO U34ennin aBuaumoHHON TEXHUKU HEMOCPEOCTBEHHO B YCIOBUSAX MNPO-
W3BOLCTBA, 3KCnyaraunm n pemMoHTa.
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WCCNELOBAHUE TENNO®U3UYECKNX CBOWUCTB
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YHUKAJIbHASA COBPEMEHHOE NPOAJNIEHUE CPOKA
TEXHONOrnAg BbICOKOTEXHOJIOTNYHOE JKCIMJTYATALMN
O0bOPY10BAHUE

B na6opatopumu «NccneposaHne TennonanyecKux CBOMCTB» MOXHO 3aKa3aTb pac4eTHO-3KCNepuMeHTarb-
Hble nccnepoBaHus TennousniecKuxX xapakTepucTMK LUMPOKOro CNeKTpa MaTtepuanos: NOIMMEPHbIX, MeTan-
NNYECKUX U KepaMn4eCKUX KOMNO3ULIMOHHbIX MaTepuanos, CM1aBoB, TEMNO3aLMUTHBLIX U TENON30MALMOHHbIX
MaTepuanoB. Bce pa6oTbl NpoBOAATCSA BbICOKOKBaNMQMLUMUPOBaHHLIMM crieyuanuctaMmm B obnactum tepmuye-
CKOro aHanusa v Tennogn3nyeckoro aKcrnepumMmeHTa (B Wtat naéopatopum BxoauT 12 Yenosek, U3 HUX 3 KaH-
Aupata TeXxHu4Yeckux Hayk). Konnektus na6opatopum umeet 6onee 150 ony6mMKoBaHHbIX Hay4YHbIX paboT m
1 naTeHT.

JKCMEPUMEHTANbHOE UCCNENOBAHUE TEMNNO®U3NYECKUX XAPAKTEPUCTUK

O6nacTb NpUMeHeHus

AKcnepyMeHTanbHoe MccnefoBaHe KoMekca Tennohuanyecknx CBOMCTB MaTepuasnos (TENNoemMKoCTb, TENo- U
TemnepaTyponpoBOAHOCTb, TeMMNepaTypHbIN KOS(MULMEHT TMHENHOrO pacLUMPEHUsi, TEPMOTrPaBUMETPUYECKMIA aHa-




Mpepnaraem:

M3amepeHre TemnepaTypHOro koadduumeHTa MIMHENHOrO pacLUMpPeHUs Kepammn4eckmx, KOMNO3ULMOHHbIX U MeTar-
JIN4ECKMX MaTepuranoB B guanasoHe Temnepatyp ot —130 go +1600 °C.

M3mepeHre NAOTHOCTU KeEPaMUYECKNX, KOMMO3ULMOHHBLIX U METaNIMYeCcKMX MaTtepuasnoB Npu KOMHATHON Temne-
patype.

V3amepeHre yaenbHOM TENI0EMKOCTN KepaMmnyeCcKnx, KOMMO3ULMOHHBIX 1 METaNnIM4YeCcKUX MaTepuanos B guanaso-
He Temnepatyp ot —130 go +1600 °C.

VMi3amepeHre yaenbHOro aneKkTpu4eckoro ConpoTMBAEHNA METaNNIMYECKNX MaTeprasos B aManasoHe TeMmnepaTyp ot
—140 po +1400 °C.

ViamepeHre TennonpoBOAHOCTN Kepamm4eckuxX, KOMMO3MLMOHHbBIX M MeTanM4eckux mMartepuanos B AunanasoHe
Temnepatyp ot —120 go +1600 °C.

M3amepeHre TemnepaTyponpoBOOHOCTU KEPAMUYECKMX, KOMMO3ULIMOHHBIX 1 METaNNIMYECKNX MaTepranos B gvana-
30He TemnepaTtyp ot —120 go +2800 °C.

M3mepeHre TennonpoBOAHOCTU TEMNONIOSALNOHHBLIX MaTepmnanos B gnana3oHe Temnepatyp ot —150 go +600 °C.
M3amepeHre TemnepaTypbl CTEKNIOBAHMSA NOIMMEPHBLIX KOMMO3MLUMOHHbBIX MaTepuasioB B Avanas3oHe Temnepartyp oT
—120 po +400 °C.

M3mepeHne BpeMeHun reneobpasoBaHms CBA3YIOLLErO B Npenpere B gnanasoHe temnepartyp ot +20 go +200 °C.
TepmorpaBMMeTpUHECKMI aHanm3 NoIMMEpPHbIX MaTtepranos C aHaNIM30M BbIAENAIOLLMXCSA ra30B B Anana3oHe Tem-
nepatyp ot +20 go +1600 °C.

OnpepeneHne cMadMBaeMoCTV NMOBEPXHOCTU M MEXMDa3HOro HaTsXKeHUs XUOKOCTM B AManas3oHe TemnepaTyp oT
—30 po +400 °C.

OnpepeneHuve TemnepaTyp a30BbIX NPeBPALLEHNI METOOOM AMddEpPEHLMANTbHOrO TEPMUYECKOrO aHannaa, Tep-
MOrpaBUMETPUYECKMI aHanNn3 KOMMNO3MLMOHHbBIX MaTepuasios B guanasoHe Temnepatyp ot +20 go +2400 °C.
lMpoBegeHve gUHaAMNYECKOr0 MEXAHNYECKOrO aHanmaa B LUMPOKOM amanaldoHe temnepartyp — ot —100 go +500 °C
NPV PasnMyHbIX YacToTax B YCOBMAX HArpy>XeHUs Npu CABUre, N3rnbe, CXatum U pacTsHXKEHUN.
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MATEMATWYECKOE MOJEJINPOBAHWE NPOLIECCOB TEMNJIONEPEHOCA B MATEPUAJIAX

O6nacTb NpUMeHeHus

PaspaboTka hrandecknx n MaTteMaTm4eckux Mogesien TennonepeHoca B KOHCTPYKLUMOHHbIX U PYHKLMOHANBHBLIX Ma-
Tepuanax LUMPOKOro HasHavyeHus Ans OonTUMMU3aumnmM TEXHONOMMHYECKMX NPOLECCOB NX NepepadboTkM U NPOrHO3MpoBa-
HMS1 CBOMCTB KOHEYHOI O U3aenus.

Mpepnaraem:

e [locTpoeHne Mofenen CTPYKTypbl KOMMO3ULUMOHHOMO MaTtepuarna ¢ aHanu30M BAUSAHUSA 3NEeMEHTOB CTPYKTYpPbl U
npoueccoB (ha30BbIX NPeBpaLLEeHUI Ha TeNIoNepeHocC.

* PacyeT a(ppeKTMBHON TENIOonpoBOOHOCTM KOMMO3ULIMOHHOIO MaTepuana ¢ WCMNofib30BaHMEM Mopenen ero
CTPYKTYpbI.

* MopennpoBaHu1e NpoLeccoB paaMaLmMoOHHO-KOHOYKTUBHOMO TENonepeHoca B MaTepmanax v afieMeHTax KOHCTPYKLUUIA.

* PacyeT pexuMoB OTBEPXAEHUS MOSIMMEPHbLIX KOMMO3ULMOHHBLIX MaTtepuarnioB C pasHbIMU HaMnoSIHUTENAMWU Ofs
M3roToBEHMSA feTanen nepeMeHHON TOMLUMHBI.

PACHET PEXXUMOB OTBEPXXAEHUS NKM NNPN ®OPMOBAHUN B ABTOKJIABE

N B 3AMKHYTOW NPECC-®0PME

O6nacTb NpuMeHeHus

lMprMeHeHne HecTaHOAPTHLIX METOLOB MUCCNEeNOBaHNA TEMMOPU3NYECKNX CBOMCTB Marepuasnos, B TOM 4ucne B pas-
JINYHBIX Pa30BbIX COCTOAHUAX. MeToamnyeckasn oTpaboTka aKcrnepnuMeHTa 1 pas3padboTka HOpMaTUBHOW [OKYMEHTaL MWW,

Mpepnaraem:

d KOHch'IbTaLl,VIVI no MeTognkamM U TeXHMKe aKCrnepumeHTa, MeToankam pacyeTa C UCnoJjib30BaHNEM Teopvu7| O6paTHbIX
3a4a4 1 0606LLEeHHON NPOBOANUMOCTN.

* PelueHne MeToan4ecKmnx 3aaad, No3BoNALLNX pacLUnpUTb BOSMOXHOCTH eKcnepmmeHTaanon 6a3bl.




METAJII0®U3NYECKWUE UCCJIE[OBAHUSA

¥

YCTAHOBJIEHUE NPU4UH WCCNEQOBAHUA HA MWUKPOCTPYKTYPHbBIE
PA3PYLUEHUA ATOMHOM YPOBHE WCCNENOBAHUA

Pelwiaem Becb CMeKTp MaTepuanoBef4YeCcKMX 3aAad — OT KOHTPOJA Ka4yecTBa MaTepuanoB Ao (pyHAaMeHTasb-
HbIX UCCIef0BaHUIA C UCNOJIb30OBAHMEM CaMOro COBpeMeHHOro o6opyaoBaHusi. HakonneH 6oratbiii OnbIT pe-
LWeHUs 3afaYy No yCTAHOBJIEHMIO MPUYUH pa3pyLUEeHUs AeTanel 1 y3/1I0B MalluH, CTPYKTypHO-tha3oBOMy 060-
CHOBaHWIO U3MEHEHUSI CBOMCTB B NMPOLIECCe IKCMJlyaTauun, OLeHKe BIUSHUSA TEXHOJIOTMYECKMX PEXUMOB Ha
Ka4yecTBO U CBOWCTBA MoJly4yaembix usgenuii. B wrar naéoparopum Bxoaut 31 YenoBek, B TOM yucne 13 KaH-
AVUAATOB TEXHUYECKUX HayK.

ONTUYECKAA METANOrPA®UA

O6nacTb NpuMeHeHus

OnTnyeckas MUKPOCKONUS NO3BOSIAET NONYYUTb M30O6PaXKEHNS CTPYKTYpbl MaTepuana ¢ paspelueHnem 0,2 MKM, oLe-
HUTb ee reoMeTpUYecKre N KOIMYECTBEHHbIE XapakTepuUCTMKM (6ann 3epHa, OO0 BKIOYEHWIA, MOPUCTOCTb) U cae-
naTb 3akmo4eHne 06 obLLemM COCTOSHUM maTepuana, gaTb peKoMeHAaumMm 3aKkasynky Unn cocTtaBuTb NiaH gasnbHen-
LUMX UCCNEeOOBaHWUN.

Mpepnaraem:

e KoHTponb kadectBa maTtepuana (FTOCT P ISO 4967-2015).

e Konun4ecTtBeHHbI meTannorpaduydecknin aHanuna (FOCT 5639-82, TOCT 21073-75).
ViccnepoBaHus MakpoCTPOEHUS U3TOMOB.

Onpepenexve TONWWHBI OKCUIHbLIX N M3MeHeHHbIX croeB nagenui (FTOCT 1763-68).
VMccnepoBanue coctosiHus nosepxHoctn (FTOCT 21014-88).

MocTtpoeHne 3D-mogeneri NOBEPXHOCTU, OnpeaesieHne LLepoxoBaToCcTu.




PEHTTEHOCTPYKTYPHbIE UCCJIEQOBAHUSA

O6nacTb NpUMeHeHus

AHanns gndpakLMoHHbIX CMEKTPOB MO3BOMAET MOMy4YuUTb MHAOPMALMIO O (pa30BOM COCTaBe, YPOBHE HaMpsKEHUN,
KpucTtannorpadu4eckor TekcType matepuana. PeHTreHoBCcKasi CbeMKka npou3BOAUTCA C NPELM3NOHHON TOYHOCTLIO
¢ warom go 0,0001 rpagyca. Kpome TOro, uMeeTcsi BO3MOXHOCTb MPOBOAUTL UCCefoBaHMA MaTepuarna B npowecce
BbICOKOTEMIMEepaTypHbIX HarpeBos.

Mpepnaraem:

¢ [lpoBefeHMe KONMMYECTBEHHOIO (ha30BOro aHanmaa.

¢ [peunsnoHHoe onpeneneHe NepnoaoB.

¢ OnpepeneHne oCcTaToYHbIX MaKpO- M MUKPOHAMPSKEHNA.

* AHanua KpucTannorpagn4eckom TeKCTypbl.

¢ OnpepeneHune Kpuctanaorpagmyeckorn opmeHTaumm MOHOKpUCTaNInM4eckmx o6pasLoB.
[MpoBeaeHne peHTreHOBCKOM pedneKTOMETPUM (aHaNW3 TOSMLLMH MIEHOK).

e BbicokoTemnepaTypHbIA (pa30BbI aHaNna.

* ManoyrnoBoe peHTreHOBCKOE paccesiHne (M3MepeHNe pa3mMepoB HacTuL).

PeHTreHOBCKYIO TOMOrpaduio ¢ pa3peLleHnemM oT 55 MKM (HeMeTannn4eckme marepumarnbl).

PACTPOBASf JJIEKTPOHHAA MUKPOCKONUA

CneupanucTbl Na6opaTopyn peLuatoT 3afaqm NpakTUYecKon HanpaBneHHOCTH (MPUYMHBI paspyLUeHUs U3Lenuii, nay-
YyeHne TEpPMOMEXaHNYECKMX IKCTITyaTaLUMOHHbIX BO3OEUCTBUIA, aHaNM3 NPOOYKTOB KOPPO3UM 1 MP.), a TaKXKe NpoBoAsAT
hyHOamMeHTasbHble UCCreoBaHUs, CONPOBOXAasn paboThbl MO CO3AaHMI0 HOBLIX MaTepuarnos.

Mpepnaraem:

¢ lccneposaHvie MUKPOCTPYKTYPbI METanMMYeckmx U HemeTannmyeckmx Matepmnarnos.

¢ [TpoBegeHne KONMYeCTBEHHOro MeTannorpauyeckoro aHannaa.

* PeHTreHocrneKTpanbHbI MUKpoaHanus.

e [locTpoeHne KapT MeETOAOM AndpaKkLmMn 06paTHOOTPaXKEHHbIX 3nekTpoHoB (EBSD-aHanus).

¢ [1poBefeHne opakTorpamyeckoro aHanmaa ¢ Bblgadein 3aknio4eHns 0 NpuYMHax paspyLueHus.




NPOCBEYVBAHOLLIAA INIEKTPOHHASA MUKPOCKONKSA

O6nacTb NpUMeHeHuUs

WccnepoBaHus ¢ NpUMEHEHNEM NMPOCBEYMBAIOLLEN MEKTPOHHOM MUKPOCKOMUM NMO3BOMSOT U3Y4UTb (ha30BbIi COCTaB
mMartepvasosB, pacrnpefeneHme ynpoyHSOLWMX BbIOENEHUA, onpeaennTe UX XMMUYECKUIA COCTaB U KPUCTaNSIMYECKYHO
CTPYKTYpy. MNpoBoasTcs paboThl N0 UCCNEAOBAHMIO METANIIMYECKMX U NONIMMEPHbIX MaTepuanos, KEpaMoKOMMO3UTOB,
HaHOMOPOLLIKOB U ApYrMx MaTepuanos.

Mpepnaraem:

* [lpoBefeHre Ka4eCTBEHHOMO 1 KOIMYECTBEHHOMO (ha3oBOro aHannsaa.

* AHann3 MeExaHM3MOB NacTU4ECKOn gecopmamu.

e OnpepeneHne napaMeTpoB PeLleTKN KPUCTaNNN4eCckmnx BblaeneHmi.

¢ BbicoKkopaspeLuaroLLyo NPOCBEYNBAIOLLYIO 31EKTPOHHYIO MUKPOCKOMUIO.

* /I3yyeHne mexadasHbIX rpaHul, das Ha ctagmm 3apoxaeHus edeKToB CTPYKTYPbl B aTOMApPHOM paspeLLeHun.
e [locTpoeHune npocuner N KapT KOHLEHTpaumm NernpyoLLmx aNeMeHToB OT yrinepoaa Ao ypaHa.

* [lpoBefeHve aHanM3a HaHOMOPOLLKOB Y HAHOTPYOOK.

e CocTtaBfieHne TeMnepaTypHO-BPEMEHHbIX KapT CTapeHust.

MEXAHW4ECKUE UCIbITAHUA

JlabopaTopuss OCHalleHa KOMMEKCOM O60py,D,OBaHVIF| ona onpepgeneHna XapakTtepucTtuk y,uapHon BA3KOCTU, W3-
MepeHnd TBep,D,OCTVI/MVIKpOTBep,D,OCTVI, a TakKxe yCTaHOBKOVI Ona HaHeCeHUa YCTalloCTHbIX TpelinH KakK Ha CTaH-
JapTHble o6pasupl, TaKk W HerocTupoBaHHble. B nabopaTtopuun yCTaHOB/EH MHOI’O(*)YHKLI,VIOHaJ'IbeIVI KOMIMJ1EKC
01151 OLEHKM COCTOSAHMSA NMOKPLITUIA METOOOM HAHOUHOEHTUPOBAHMA N CKPETY-TECTOB. KOMMMEKC Takxxe NO3BONAET Npo-
M3BOANTb N3MepPEeHNA LLIeEpOXoBaTOCTU.

Mpepnaraem:

e McnbiTaHus Ha yaapHbii narmné no FOCT 9454-78, TOCT 4647-2015 n TOCT 6996—66 npu temnepatypax ot —100 go
+1000 °C.

* VIamepenne mukpoteeppoctn HV no FOCT 9450-76.

* amepeHwne TBeppocTm no bpuHenmo no FOCT 9012-59.

e [podpmnomeTpuio.

* I3mepeHre TBEPOOCTU MOBEPXHOCTHbIX CIOEB.

* [lpoBefeHve n3mepeHnii MeToaoM LapanaHus.

* HaHOVHOEHTMpOBaHMeE.

* HaHeceHWe yCTanoCTHOM TPeLUMHbI.

¥
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MEXAHUYECKUE UCMbITAHUA MATEPWAJIOB, COEAVHEHNN
N KOHCTPYKTUBHO-M0J0bHbIX ObPA3LIOB

|l
Vo

TEMMEPATYPHbIN § UCTbITAHUA NPU UCTbITAHUA NPU
AWATNA30H UCNbITAHUN HAIPY3KAX YACTOTAX
0T -196 10 +1400 °C N0100 T 0,01-350 I'y

Jla6opaTtopus «[MpOYHOCTb N HaAEXXHOCTb MaTepuasnoB BO3AYLIHOro cyaHa» Um. npodeccopa C.UN. KuikuHomn
peLlaeT 3aga4vv B o6nactu paspaboTku CTaHAAPTOB Ha MeTOAbI UCMbITAHUIA, NPOBeAeHUs KBannPUKaLnoHHbIX,
ap6vn'pa)K|-|b|x U uccnepgoBaTesibCKUX ncnbiTaHUN mMatepuanoB, Ux coenuHeHuﬁ n KOHCprKTMBHO-nOAOﬁHbIX
o6pa3L0B NpPU CTaTUHECKOM, YCTaNloCTHOM U AJIUTENIbHOM Harpy>XeHusix ¢ uccrnefoBaHMeM 3aKOHOMepHOCTeN
AedopMMpoBaHUsl, NOBPEXAAEMOCTU U pa3pyLUEHUS.

O6nacTb NpUMeHeHus

* BbICOKONPO4HbIE CTaNM, antoMUHUEBLIE, TUTAHOBbIE U MarHMeBbIe CrJiaBbl.

e MeTtannmyeckme KOMMO3ULIMOHHbIE MaTepuabl.

MonMmMepHbie KOMMNO3ULMOHHbIE MaTepuars.

MnacTmacchl, pe3uHbl, Knew.

Kepamuka, kepaMuieckmne KOMNo3uLMOHHbIE MaTepuraribl.

TennosaluTHble MaTepuarbl.

* BonTtoBble, KNenaHble, CBapHbIe, KIIEEBbIE COeOAMHEHUS, MHOFOCIIOMHbIE MaHeNu 1 ap.

OCHOBHbIE METO/bl ICCNEAOBAHUI
[Nl METANIMYECKMX MATEPVIANIOB

Mpepnaraem:

¢ CraTnyeckue nCMbITaHUs Ha pacTsxkeHue (0, 0, ,, 0., O, W, E, |), oxatve, narvb, Kpy4eHue, Cpes, CABUT, CMsiTHe.

e YcTanoctHble ucnbitaHusa (MUY, BkntoYas UCNbITaHUSA NPU «XKECTKOM» LIMKIE HArpy>XeHWs ; Npy nporpaMmmMHOM, 65104-
HOM Harpy>eHuu).

e McnbiTaHnsl Ha onpeAeneHne XapakTepPUCTUK CTaTUYECKOW U LMKIMYecKon TpelumHocTonkoctn (CPTY, Kol S,
R-kpuBas).

* lcnbiTaHns B BaKyyMe.

* NlamepeHns TBeppocTu no Bpunennto, Bukkepcy, Pokeenny.

* VlccnepoBaHve OedOPMUPOBAHHOIO COCTOSHUS KOHCTPYKLMOHHBIX MatepuasnoB C UCMNOSIb30BAHMEM KOHTAKTHbIX
(TeH30MeTPUSA) UM BECKOHTAKTHbBIX ONTUYECKMX METOA0B (KOPPENALUs LMGPOBbLIX N306paKeHUI).

* VicnbiTaHns B TeMnepaTypHoOM Anana3oHe — oT —196 go +1400 °C.




AN HEMETANTIUYECKUX MATEPWUAJOB

Mpepnaraem:

e CTaTnyeckune MUCnbITaHWsA Ha pacTsXeHne, cxartme, n3rnb, KpyveHue, CMaTne, cpes.

* lcnbITaHns Npu MexXCcroHoM casure, casure no metogy Mocunecky, cosure B NiTOCKOCTU apMUPOBaHUS.

* lcnbITaHUs Ha pacTsXeHMe U CXaTue C OTKPbITbIM W 3anofIHEHHbIM OTBEPCTUEM U Ap.

* cnbiTaHns Ha ygap nagaroLmm rpy3om, cxartue nocne ygapa.

* YcTtanocTtHble ncnbitanna (MUY, BKNoYas ncnbiTaHUs Npy «>XKeCTKOM» LIMKNE Harpy>XeHus; Npy NporpaMmHoM, 65104-
HOM Harpy>eHuw).

* cnbiTaHns Ha onpepdeneHne XapakTepUCTMK MeXCoeBor TpelmHocTokoct (G

* llcnbITaHNUs MOHOBOJIOKOH, XI'yTOB, MUKPOMIaCTUKOB.

* lcnblTaHns B TemnepaTypHoMm aunanasoHe — oT —196 po +350 °C.

G GI+II)'

Ic? lic?




BbICOKOTEMIMEPATYPHbBIE UCIbITAHUA

MaTepuanbl: MeTannmyeckme, kepamm4eckmne, KOMMO3LMOHHbIE KepaMnYeckune, TennosallmTHele 1 ap.

Mpepnaraem:

e llcnbITaHus Npu CTaTUYECKOM U LIMKIIMYECKOM Harpy>XeHun ¢ onpegeneHnem XxapakTepucTuK cTaTM4ecKom npoyHo-
CTU, TPELLUMHOCTOMKOCTU, ONUTENBHOM MPOYHOCTU U YCTaNoCTU.

e lcnbiTaHusa Ha ocagky C NOCTPOEHUEM KPUBBIX YIPOYHEHUS.

* VcnbiTaHus npy TemnepartypHom pexmme — a0 +1400 °C (ckopocTb Harpesa go 40 °C/MuH).

WUCMbITAHUA ®YHKLUWNOHAJIbHbIX MATEPWAJIOB

Matepwuarnbl: nnacTMacchl, pe3uHbl, TKaHW, KNeu, Tenno3allmTHbIe.

Mpepnaraem:

¢ lcnbiTaHusl Ha pacTshXeHue, cxxaTue, pa3gup, OTpbIB, oTcnamBaHue, COBUN 1 Op.
¢ [locTpoeHre gnarpamm aedopMnpPOBaHUSI.

CNELMANbHLIE METObl UCCNEAOBAHUN

Mpepnaraem:

* [lccnepoBaHve nonen nepemMeLLeHnin n gedopmaumin MaTepmanos, UX COEAMHEHNA, KOHCTPYKTUBHO-NOOOOHbIX 06-
pasLoB B NMPOLECCE HArpy>XeHNs1 C UCMONb30BaHNEM CUCTEMbI KOPPENALMU LNPOBBIX N306paXKeHUNA.

* llccnepoBaHue NpoLecCoB AehOPMUMPOBAHMA 1 Pa3pyLLEHNS C MOMOLLbIO BbICOKOCKOPOCTHOM CbEMKM — [0
20 000 kagpos/c.

* [ccnepoBaHve TemnepaTypbl paboyen 30HbI 06pasLoB B Npouecce AehOpMUPOBaHNS C NMPUMEHEHUEM TEMNSI0BU30-
pa.

e OnpegeneHve pacnpeneneHmsa 0CTaTo4HbIX HanpsHXXeHu (MeToOOM CBEPNEHUS) MO MyOBUHE Ha MOCKMX (B COOTBET-
ctBum ¢ ASTM E837) 1 KpMBOMMHENHBIX MOBEPXHOCTSAX.

e PaspaboTka MeTOAMK UCMbITaHUI NO TPebOoBaHMIO 3aKas4mKa.

¢ [lpoBefeHre HeCTaHAaPTHbIX UCMbITAHWUIA MO creunanbHbiM TpeboBaHMAM 3aKasynka.




ONPEAENEHUE MPOYHOCTHLIX XAPAKTEPUCTUK
XAPOIMPOYHbIX MATEPWAJIOB

552

o

=L~
HAYYHO-TEXHU4ECKOE OLIEHKA KAYECTBA HA COBPEMEHHOE
COMPOBOXEHWE COOTBETCTBME BbICOKOTEXHOJIOM'M4HOE
CMELNANNCTOB HOPMATWUBHOW ObOPY[10BAHUE

NOKYMEHTALUK

MNpepnaraem pU3NKO-MexaHU4YECKNE UCMbITAaHUA AN UCCNefoBaHUA MNPOYHOCTHbIX XapaKTepUCTUK
cnepylowmx maTepumanoB:

¢ XKaponpo4HbIX HAKENEBLIX CMNABOB.

e XKaponpo4HbIX TUTAHOBLIX CMJIaBOB.

e XKaponpoyHbIX U KOHCTPYKLMOHHbIX CTanew.

e VIHTepMeTannmaHbIX CNnaBoB.

e EcTecTBEHHO-KOMMO3MLMOHHBIX CMI1aBOB.

e ANIOMUHMEBLIX Y MarHUEBBIX CMJ1ABOB.

e MeTannmyecknx KOMMNO3MLMOHHBIX MaTePUanosB.

e Kepammnyecknx KOMMO3MLMOHHbIX MaTepuarnos.

e O6pasLoB C KOHLIEHTpaTOpaMm HaNPSXXEHUA U HAHECEHHBIMM KOPPO3MOHHBLIMU MOBPEXAEHUSIMU.

WcnbitaHns NpoBoOAsiTCSA BbICOKOKBaNUMMLMPOBAHHBIMU COTPYAHUKAMMW KPYFNOCYTOHYHO C UCMoNb3oBaHueM 6onee 100
€[1HV1L, COBPEMEHHOI0 UCMbITaTeNbHOrO 060pynoBaHus. [ocne ncnbiTaHWin NPoBOAUTCS cTaTUCTUYecKas o6paboTka
pe3ynbLTaToB M MOCTPOEHWE aHANMUTUYECKMX KPUBLIX OS5 OLEHKWU XapakTepuCTUK MpPoYHOCTU. JlaGopaTtopus umeet
6OnbLLION OMbIT MO NPOBEAEHUIO KBANN(UKALMOHHBIX, UCCNENOBATENBCKUX U NPEOAbABUTENBCKUX UCTIbITAHWUNA.




NUCNbITAHUA HA PACTAXXEHUE

Mpepnaraem:

¢ WcnbiTaHus no ctangaptam: TOCT P 1497-84, TOCT P 9651-84, ASTM E8, ASTM E21.

e Temnepatypbl ucnbiTaHuii — oo +1250 °C.

* OnpefenexHue creayoLLIMX XapakTepUCTUK: Moayna ynpyroctu (E), npeaena npo4HOCTH (0,), YCNIOBHOro npeaena
TEeKy4eCTH (0, ,), OTHOCUTENLHOTO YANMHEHMS (3), OTHOCUTENLHOrO CyXeHus (), koadhduumerTa MNyaccoHa (p).

NUCNbITAHUA HA [JIMTEJIbHYHO NPOYHOCTDb W NOJI3YHECTb

Mpepnaraem:

¢ cnbiTaHus no ctangaptam: FTOCT P 10145-81, TOCT P 3248-81, ASTM E139.

e Temnepartypbl ncnbitaHunii — ot +400 go +1250 °C.

e [TpoAomMKUTENBHOCTL UCMbITaHUM — Ao 2000 u.

* OnpefeneHvie criefyloLyx XapakTepUCTUK: BpeMeHu [0 paspylleHus (t), npefena ANWUTENbHONW MNPO4HO-
CTn (0), BpeMeHu HakonfeHus 3apaHHoW Aedhopmaumy nonadyyectu (t), npegena nonsyvectn (o,,), CKOPOCTM
nonay4ectu ().

e [locTpoeHue pacyeTHbIX KPUBbIX.

* [1POrHO3HYIO OLIEHKY XapakKTepUCTHUK.

NCMbITAHUE HA BA3KOCTb PA3PYLLUEHUA

Mpepnaraem:

e WcnbitaHus no ctangaptam: FOCT 25.506-85, ASTM E399.

* Temnepatypbl ucnbitaHuii — oo +1100 °C.

* OnpepeneHne xapakTepuUCTUK:

— pacyeTHOM BeNNYUHbBI KOSPMULMEHTA MHTEHCMBHOCTW HaNPSHXXEHUIN Kq;
— KPUTUHECKOrO KOa(hpuLmeHTa MHTEHCUBHOCTM HAaNPsXeHnn K, |




NUCNbITAHUA HA MAJIOLIMKNIOBYHO YCTAJOCTb

Mpepnaraem:

¢ /icnbiTanua no ctaHgaptam: FOCT 25.502—-79, ASTM E606, ASTM E466.

e [lpoBefeHne uCMbITaHUA CO crnefylowWwuMM napaMeTpamn: TemnepaTtypa ucnbitaHmi — go +1200 °C, 6asa
ncnbitTaHnin — go 5-10° uMKNoB, yrnpaeneHne Umknom gedopmauun (Ag) unu Hanps>xkeHus (Ac), KOahPULMEHT acnm-
MEeTpUM UMKna Harpy>xenus R (g, o) — ot —1 go 0,5, yactota Harpy>xeHus — ot 0,1 go 10 Iy,

e OnpegeneHve cneayLmx XxapakTepucTnK: YNCRIo LUMKIoB Ao paspylueHus (N), npegesnbl OrpaHUyeHHON BbIHOCU-
BOCTM (0O, ).

¢ [loCcTpOEHME KPUBbIX YCTANOCTW.

NUCNbITAHUA HA MHOIOLMKNOBYH YCTAJNOCTb

Mpepnaraem:

¢ /icnbiTanua no ctangaptam: FOCT P 25.502—-79, ASTM E466.

e [lpoBefeHne UCNbITaHNA CO criegyrLwMK napaMeTpamun: Temneparypa ucnoitaHnin — go +1200 °C, 6asa ucnbl-
TaHunm — 0o 108 umMknoB, ynpaeneHre LUMKIIOM HanpskeHus (Ac), KOIMPULMEHT aCUMMETPUN LKA Harpy>XeHus
R, — ot -1 po 0,5, yacTota HarpyxeHusi — ot 20 o 400 'L, CXeMbl Harpy>XeHusi — pacTsXKeHWe-CXaTe 1 YACTbIN
N3rné npu BpaLleHun.

e OnpegeneHve cneayLmx XxapakTepucTnK: YNCIo LUMKoB Ao paspylueHus (N), npenesnbl OrpaHUyeHHON BbIHOCU-
BOCTM (0Op).

e [locTpoeHMe KpUBbIX YCTaNoCTH.
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NCMbITAHNA HA CKOPOCTb POCTA TPELUWHbI YCTANOCTU

Mpepnaraem:

* VcnbiTanua no ctangaptam: ASTM E647, OCT 1 92127-90.

* [lpoBefeHVe UCnbITaHWI CO CEeayLWNMN NapameTpamun: TeMmnepaTypa ucnoitaHnin — go +1100 °C, koadduumeHT
acuMMeTpumn Lmkrna Harpyxexua R — ot 0,1 go 0,5, yactota HarpyxeHusa — ot 0,1 go 20 Iu.

¢ [locTpoeHMe KMHETUYECKMX anarpaMmm yCTanoCTHOro paspyLUeHus.

* OnpepgeneHune KO3 durumeHToB ypaBHeHus Mapuca.

* OnpepnenexHne NOPOroBoro 3Ha4eHMsA KOIPMPUUMEHTA NHTEHCUBHOCTM HAMPSXKEHNA K|, .

KBAJIN®OUKALIMOHHBIE UCMNbITAHUA

Mpepnaraem:

* [lpoBefeHve obLen KBanudukaumm matepuana/nonydadpukara.

* [lpoBefeHWe cneumnasnbHoOM KBanmdmKaumm matepmana/nonycgabprkara.
* OnpepeneHne pacyeTHbIX 3HA4YEHWUI XapaKTEPUCTUK MPOHHOCTMW.

* Pa3paboTky nporpamMm KBanmpmnKaLMOHHbIX UCMbITAHWUIA.

CNEUWANBbHBIE W HECTAHAAPTHbBIE UCMbITAHUA

Mpepnaraem:

* lcnblTaHnsi N0 HOPMAaTUBHOW JOKYMEHTaLMM 3aKa34mka.

* Pa3paboTKy METOAVK MUCMbITaHWI NO TPEOOBaHUIO 3aKa34mKa.

¢ [1poBefeHmne HecTaHOAPTHbIX UCMbITAHWUI MO crieyuasnbHbIM TPeboBaHUAM 3aKa3ynka.




MEXJIABOPATOPHbIE CIMMUTEJIbHBIE UCTNbITAHUA

o
:

MEXAHWYECKUE MWKPOCTPYKTYPHbIE XUMWUYECKUIA AHANU3
NCMbITAHUA WCCNENOBAHUA

MpoBangep MexxnabopaTopHbIX cnuyuTenbHbIX ucnbitaHui HAL, «KypyaTtoBckuit nuHctutyT» — BUAM (NnpoBamn-
aep MCU BUAM) opraHusyeTt nposefeHne nNpoBepoK Keanucukauum nabopaTtopumn m LLEHTPOB NOCPERCTBOM
MeXIabopaTOpPHbIX CIIMYUTENbHbIX UCMNbITaHUA B COOTBETCTBMM C TPEO6OBaHMAMMN MEXAYHapPOAHOro cTaHaap-
Ta FOCT ISO/IEC 17043.

Mposangep MCU BUAM akkpepuTtoBaH DefeparnbHOn cny>X60i No akkpeamTaummn (PocakkpeamTaums) B HaLMOHa b-
HOW cucTtemMe akkpegutaumn. CeefeHna 06 akkpeamTaumm BHECEHbI B PEECTP aKKpeanTOBaHHbIX 1L, Mo YHUKabHbIM
Homepom RA.RU.430289.

MEXJIABOPATOPHbBIE CJIMMUTENbHBIE UCTNbITAHWA (MCH)
3O (PEKTUBHbBIA MHCTPYMEHT NOATBEPXKAEHMSA KOMMETEHTHOCTU Y MOHUTOPUHIa KBanuduKaumm ucnbitatesibHbIX nado-
patopun (UJ1).

YyacTtue ucnbiTatenbHow naéoparopumn B MCU — tpe6oBaHue ctraHpapta FOCT ISO/IEC 17025.

Peaynsratel MCU ncnonbaytoTca opraHamu no akkpegutaumm WJ1 ans oueHnBaHms Cnoco6HOCTU nabopaTtopmm KOM-
NETEHTHO BbIMOSHATL UCMLITAHWSA U N3MEPEHWS, BXOAALLME B UX 061aCTb akkpeauTaLmu.

Pe3ynbraTbl CAMYUTENIbHBIX UCMbITAHMA MOMOraloT BbISBIATb U YCTPAHATb BHYTPEHHUE NpobnemMbl naboparto-
puiA, Bbi3BaHHbIe:

* HapyLUeHMeM HOPMaTMBHbIX NpoLeayp U3MEPEHUI N UCMbITAHWI;

NPYMEHEHNEM HEUCTIPABHbIX CPEACTB U3MEPEHWN;

He3(h(PEKTUBHOCTLIO BHYTPUIA60PaTOPHOIO KOHTPOSS;

oLIMBGKaMM Npu BbIYUCIIEHNN U 3aMNMCK Pe3ySIbTaToB USMEPEHMWI N UCTIbITAHUIA;

HU3KOWN KBanudurkaumen nepcoHana;

HapyLLeHNSMM NPy NPO6GOMNOArOTOBKE.
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O6bekTbl MCU:

e MeTannmyeckune matepuassl (aNtOMUHUEBBIE, TUTAHOBbLIE N XAPOMNPOYHbIE CrnaBbl, CTanu 1 ap.).
¢ [lonumepHble KOMMO3MLMOHHbIE MaTepuarbl (YrnennacTuky, CTEKNOMIACTUKA 1 Ap.).

¢ [TnacTmaccsl.

e Pe3uHbl, KNeu, NeHKn 1 gp.

Mposogumblie MCU no Bupgam ncnbiTaHui N UccriegoBaHUN:

AN MeTanIMyecknx matepmanos:

® pacTsXeHue, yaapHas BA3KOCTb, TpelwuHocTonkocTs, MUY, CPTY;

* TBepdocTb No Bukkepcy, BpuHennio, Poksenny;

NS NOSIMMEPHBIX KOMMO3ULMOHHBIX MaTeprasnos:

® pacTsXeHue, CxxaTne, MeXCONHbIA CABUI, COBUI B NIIOCKOCTM apMUPOBaHUs,

a Takxe

* MUKPOCTPYKTYPHBIN aHann3 (pasmep 3epHa, rnyobuHa 06e3yrnepoXXeHHOro cros, 3arpsa3HEHHOCTb HeMeTanMMyecku-
MW BKJILOHEHUSIMU U Op.);

e Tennoduamnyeckme ucnoitalnsa (AMA, OCK v gp.);

® XMMUYECKUIN aHanun3 (asitoMUHNEBbIE U TUTAHOBbLIE CMiasbl U Ap.);

® KOPPO3MOHHbIE UCTIbITAHUSA 1 Ap.

Mopsaaok yvacTus

K y4acTviio B MeXnabopaTopHbIX CIIMYUTESbHBIX UCTIbITAaHWUSX JOMycKaeTcs no6as ucnbiTaTenbHas naéopaTtopus He-
3aBMCUMO OT ee OpraH13aLyOHHO-NPaBOBOM POPMbI, POPMbI COBCTBEHHOCTM, CTaTyca Un CUCTEMbI aKKpeauTauuu, B
KOTOPOW OHa aKKpeauToBaHa.

Mo pe3ynbTaTam npoBepku kBanucpukaumm yqactHukam MCU ebipgaeTtcsa:
* cBNOETENLCTBO 06 yyacTtum B MCU;
* OTYeT no pesynsraram y4actmsa 8 MCU.

Ona yyactuas B MCU Heo6xoauMMo 3anonHuWTb 3asBKy: ptp.viam.ru/request u HanpaBuTb ee Ha agpec
ptp@viam.ru

MnaH nposepeHus MCU, npuem 3asBOK, o6Lme BONpochl: ptp @viam.ru




KIMMATUYECKWE, MUKPOBWUONOMM4ECKUE UCCNEQOBAHUSA
1 NOXXAPOBE3OMACHOCTb MATEPWAJIOB
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KNUMATUYECKAS MOXAPOBE3ONACHOCTb  MWUKPOBWOJIOrMYECKAS
CTOMKOCTb CTOMKOCTb

JlabopaTopusi KNnMMaTU4eCKUX, MUKPOBUONOrn4ecKUX UccnepoBaHUin U noxapob6esonacHoCTM MaTepuanos
BxoauT B coctaB UcnbitatenbHoro ueHtpa HUL, «KypyaTtoBckuin nHctutyT» — BUAM, akkpepgutToBaHHoro ®de-
AepanbHbiM areHTCTBOM BO3AYLUHOro TpaHcnopTta (PocaBuauus), POCCMACKUM MOPCKMM perucTtpom cypo-
xopacTBa, hunuanom ®rbyY «46 LieHTpanbHbI Hay4YHO-UCCNEeAoBaTeNbCKUA MHCTUTYT» MunHo6opoHbl Poccun,
Pocakkpegutaumen.

Peluaem Becb cnekTp 3aga4, CBA3aHHbIX C UCCNELOBAHNEM CTabUNbHOCTM CBOWCTB MaTepuanos, KOHCTPYKLUMIA 1 Y3510B,
nprMbopoB 1 060pyaOBaHMA MPU BO3OENCTBUM OTAENbHbIX KIMMaTUYECKMX U MUKPOBUOMOrMYECKMX (DAKTOPOB UK KX
KOMMJIEKCHOrO COBMECTHOIO BO3[ENCTBYUS, UCMONb3Ysi CAMOE COBPEMEHHOE 3apyOeXHOe 1 0TEHECTBEHHOE 060pyaoBa-
Hue.

YCKOPEHHDIE JIABOPATOPHbBIE KTMMATUYECKWE UCTIbITAHUA

O6nacTb NpUMeHeHus

yCKOpeHHbIe na6opaTopr|e KnnMmaTndeckmne ncnblTaHnUAa No3BONAKOT NONYHUTb OaHHbIE O BITUAHUNU (baKTOpOB KnumaTta
Ha N3MeHeHune (*.)VI3VIKO-MexaHVI‘-IeCKVIX n opyrux Cﬂy)K96Hle XapakKTepUCTUK HeMeTaslJIM4eCKNX MatTepuarnoB, a Takxe
OUEeHUTb CTabUNbHOCTb XapakKTepuUCcTuK Mmatepumasnos B 3afaHHbIX YCNOBUAX XpaHEeHUA U SKCcnyaTauum |/|3,u,en|/u7| N3 HUX.

UcnbiTaTenbHbll LEeHTP o6nafaeT LWMPOKUM CMEKTPOM UCMbITaTeNibHOro 060pyAoBaHUsA AN NpoBefeHus na-
60paTopHbIX KNMMaTUHECKUX UCTIbITAHUI 06pa3L,0B MaTepnasnoB, Y3JI0OB U 3JIEMEHTOB KOHCTPYKLIMMA, a TaKXe
MUcnbITaHUA Ha BO3AENCTBUE:

* MOBbILLEHHOW M NMOHMXEHHOW TeMnepaTypbl cpeabl;

* BNAXXHOCTU;

* WHes 1 pocbl;

® COSIHEYHOIrO U3NYYEHUS;

* CONeBoro (MOPCKOro) TymaHa,

* 030HQ;

* OXAOS;

* MbINN U NMEcKa;

* MOHWXEHHOr0 aTMOCHEPHOr0 AABNEHMS.

Cneunanuctbl cnbiTaTeNbHOro LeHTpa pa6oTaloT C LUMPOKUM CMEKTPOM MaTepuasioB U3 pa3Hbix obnacteun
NPOMBILLIIEHHOCTU (aBMaLMOHHAas, aBTOMOOUIIbHAs, CYAOCTPOEHWEe U ApP.) U peLualoT criegyowme OCHOBHbIe
3apaum:

* yccrnefoBaHne cTabuibHOCTM CBOMCTB MaTepuarnos rnocsie BO3AeNCTBUS KIMMaTuyecKnx hakTopos;

* onpepgerieHne cpokKa CryXo6bl U COXpaHAEMOCTN MaTepmarnos B 3afaHHbIX YCIOBUSAX.




TennoBnaxHocTHas Kamepa

obecneymBaeT NpoBeaeHVe KNMMaTU4eCKNX UCTbITaHWI
KpynHorabapuTHbIX Y3roB, 060pYAOBaHNS U NIEMEHTOB
KOHCTPYKLUMIA NpV BO3OENCTBUMM 3a[aHHbIX 3HA4YeHUN
TemnepaTypbl, OTHOCUTENBHOM BNAXHOCTU U UX OQHO-
BPEMEHHOM BO34ENCTBUN.

Pa6ouuii gnanasoH Temnepatyp — ot —70 go +130 °C.
OTHocuTeNbHasA BNaXHOCTb Bo3ayxa — oT 10 0o 98 %.
Pa6oumin o6bem 2000 n.
MakcumanbHble  rabapuTbl
900%900%1900 mm.
MakcumanbHas macca 150 Kr.

MCMbITAHUN

06bEKTOB

Kamepa 030HOBOro crtapeHus pAans npoBepeHus
uUcnbiTaHUM o06pasuoB MaTepuasnoB, MPUGOPOB,
n3penui Ha CTOMKOCTb K BO3AeACTBUIO O30Ha
Pa6ounin gnanasoH Temnepatyp — ot 23 go 60 °C.
OTHocuTenbHas BnaxHocTb Bodgyxa — oT 30 go 80 %.
[rnana3oH noadepXuMBaeMbIX KOHLEHTpauuin  030-
Ha B pab6o4enn kamepe — ot 0,00005 (0,1 mr/m®) po
0,1 % (06BbeMH.) (2000 Mr/m3).

OTHocuTEeNbHas MOrpeLLUHOCTb NoadepXaHUst KOHLIEH-
Tpauumn o3oHa +5 % (0T 3a4aBaemMon BENMNYUHDI).
CkopocTb noToka Bo3fyxa B paboyen kamepe — ot 10
0o 250 mm/c.

KnumaTtunyeckas kamepa pgnss umutauum ropoBoro
LMKJia C CACTEMOW U3JTy4eHUs C MeTanorasioreHoBon
namMnon

Pa6ouuii gnanasoH Temnepatyp — ot —40 go +180 °C.
OTHocuTeNbHasA BNaxHoCTb Bo3ayxa — oT 10 o 100 %.
MNOTHOCTBL NOTOKA U3NYyYEHUS:

WHTerpanbHas coctaenstoLlas — ot 750 go 1400 B1/m?;
yneTpacduronetoBas coctaensowiasn — ot 40 go

120 B1/ m2.

Pa6o4min o6bem 1000 n.

Kamepa wmeeT pBa repmMeTM4HO 3aKpblBaOLLMXCA
TEXHOJIOrn4eCKnx OTBepCTuUda, NoO3BOJIAOLLINX  OCY-
LeCTBNATb KOMMYHUKaUUKO  UCMbITbIBAEMbIX obpas-
uoB C wuU3MepuTesilbHbIM U CUJTIOBbIM oéopyp,osa-
HUEM. Kamepa YKOMMJ1IEKTOBaHa 0O6bEKT-TEPMO-
METPOM, OCYLUECTBIALLNM KOHTPOJIb TemMnepartypbl
pPa3finyHbIX yH4aCTKOB UCMbITbIBAE€MbIX 06pasuos..

Kamepa Tepmoypaapa

BO3MOXHOCTb MPOBEAEHUA UCMbITAHWA METOAOM ABYX Ka-
mep.

Pa6oumn gnanasoH Temnepatyp — o1 —80 (B Kamepe xoso-
fa) no +200 °C (B kamepe Tenna).

MakcumarnbHas CKOpOCTb M3MEHEHMsi TemnepaTtypbl B
pa6o4yeli 30He Mpu nNpoBedeHun ucnbiTaHuii 20 °C/MuH.
MakcmmarnbHas macca UChbITbiBaeMbIX 06pasuoB 20 Kr.
MakcumarnbHble rabapuTbl  UCMbITbIBAEMbIX 06pa3LIOB
500%500%500 MM.

Pa6ounin o6bem 220 n.

Kamepa MMeeT repMeTM4HO 3aKpblBatoLLEECs] TEXHOMOMM-
4Yeckoe OTBEpCTVE, MO3BOSIAIOLLEE OCYLLECTBNATE KOMMY-
HUKaLWMIO UCMbITbIBAEMbIX 06pa3L0B C N3MEPUTENbHBLIM U
CUII0BbIM 060PYOOBaHMEM.



WUcnbiTaTenbHaa Kamepa CTaTU4eCKOWM

¥ AUHaMUYEeCKOM NbiNn

npegHasHaveHa Ans npoBeAeHMs Hay4HO-MCCeaoBaTeslb-
CKMX paboT, NacrnopTHbIX, CEPTUMMKALIMOHHBIX, KBANMgu-
KaUMOHHbIX WCMbITAHUA MONMMMEPHBLIX KOMMO3ULIMOHHBIX
maTepuarnoB, KOHCTPYKTUBHO-MOLOGHbLIX 3/IEMEHTOB U 13-
Aennil Ha CTOMKOCTb K BO3AEWCTBUIO MbiiK (necka), a Tak-
e NMPOBepKM MNblNIEHENPOHNLIAEMOCTH.

OCHOBHblEe XapaKTePUCTUKMU:

e [lnana3oH BOCMNPON3BOANMbBIX TeMnepaTyp BO3ayxa —
ot 35 po 75 °C.

e CKOpPOCTb BO3AYLLIHOrO noToKa B paboyer kamepe B
pexume «anHammnka» 10-15 m/c.

e KOHLEHTpaums mMbini B MbINIEBO3AYLLIHOM CMecu: B
pexuMe «anMHamuka» 5 r/M% B pexunme «craTukar
2 /M3,

e TOYHOCTb MOAAEPXKAHNS KOHLIEHTPAUMN MbINA B Mblne-
BO3MYLLHOM CMEeCU: B pexume «avHammka» *2 r/m3;
B pexunme «ctatmkar +1 r/me.

UcnbiTaTenbHas kKamepa goxas

npegHasHavyeHa [fis UCMbITAHUA WU3OENMA SNEKTPOHHOW
TEXHUKW, MaTepuanos, MallWH, NpubOpoB M OpPYyrux Tex-
HUYECKMX M3OENnNA Ha CTOMKOCTb K BO3OEWCTBUIO aTMOC-
dhepHbIX 0CaaKoB (BOXASA) C LieNbo MPOBEPKN CMOCOBHOCTH
N30eNMIN COXPaHsATb BHELLHWIA BUA 1 3HAYEHWS MapamMeTpoB
B Npefenax, yKkasaHHbIx B cTaHgaptax u TY Ha uagenve u
nporpammax UCMbITaHUN.

MeToab! ucnbiTaHui:

® BepTtukanbHo nagaroLime Kansu.

e Kavatolasaca Tpyba.

® DOPCYHKM MOA yrnom 45 rpagycos.
e KannesallLeHHOCTb.

OCHOBHbIE XapaKTepUCTUKM:

e [lonesHbit 06bem kamepbl 1000 n.

e [lnana3oH BOCNPOM3BOAVMbIX TEMMEpAaTyp BO3a4yxa B
nonesHom obbeme kamepsl — oT 30 go 50 °C.

e OxnaxaeHue 1 KOHTPOsb TeMnepaTypbl BOAbI.




UcnbiTaTenbHas Kamepa NOHMXXEeHHOro atMocdepHoOro AaBfeHus

npegHasHavYeHa ans UCMbITaHW Ha BO3OEWCTBUE MOHWMXKEHHOrO aTMOCKEPHOro AABMEHWUS, MOBbLILLIEHHOW (MOHUXEHHON)
Temneparypbl, NOBbLILLEHHOW BNAXHOCTU C LiENbIo NPOBEPKM CMOCOBHOCTN M3OENUA COXPaHATb BHELLHWA BUA U 3HAYEHUA
napamMeTpoB B npefgenax, ykazaHHblx B cTaHgaptax v TY Ha usgenue n nporpaMmmax UCrbITaHWiM.

Kamepa ocHalleHa TeXHONorm4eckum oTeepcTuem (BakyymHbin conaxew, ISO 100) ans npoBOOKM 3NEKTPUYECKMX kabenen
BHYTPb Kamepbl 1 NOJKIOYEHUS K UCMbITbIBAEMbIM U3OESUAM.

OCHOBHbIE XapaKTepPUCTUKM:

e [lonesHbit 06bem kamepbl 1000 n.

e [lnana3oH BOCMPOM3BOAMMbIX TEMMEPATYP BO3Ayxa B Mone3HoMm obbeme kamepbl — oT =70 go +150 °C.
e OTHOCUKTENBHAsA BNXHOCTb 6€3 TennoBoi Harpy3ky — oT 20 0o 95 %.

* MuHMManbHOe NpefensHoe AaBnexHre, BOCNPOM3BOAMMOE B MONe3HoM obbeme, 1 Mm pT. cT. (133,3 IMa).
® [1pOOOMKUTENBHOCTb BaKyyM1MpPOBaHd 40 1 MM PT. CT.: 60 MUH.

HATYPHbIE KTMMATWUYECKWE UCMbITAHUA

O6nacTb NpUMeHeHus

MpoBeneHne HaTYPHbIX KNMMaTUHECKUX UCTIbITAHUIA OCYLLECTBSIETCS Ha KNMMaTUyYeckol nnowanke MOCKOBCKOMO LieH-
Tpa KIMMaTUYECKUX UCMbITAHWUIA, PACTONIOKEHHOW B YMEPEHHOM KNUMaTe C MPOMbILLIEHHOW atMOCKepon, xapakre-
pu3ytoLLencst OfHOBPEMEHHBIM BO3OENCTBUEM KITUMATUYECKUX U TEXHOTEHHBIX (DaKTOPOB. HaTypHble KnMmaTnyeckue
UCMbITaHWS MO3BONSIOT OLEHUTb KOMIMIEKCHOE BMUSIHUE BCEX KMUMATUYECKUX (DAKTOPOB B peasibHbIX YCIOBUSAX Ha UC-
cnepyemMble MaTepvanbl ¥ U3AENVS B TEHEHWe AnUTeNnbHOro BpemMenu (go 15 net n 6onee).

MOCKOBCKUI LEeHTPp Knumatudeckmx ncnbitaHnini HL, «KypuyaTtoBckuin MHCTUTYT» — BUAM BKIoYeH B MeXOyHapoaHYHo
CeTb CTaHUM KnumaTtunyeckux ucnoitaHuii Atlas Material Testing Technology LLC.

KnumaTtuyeckas nnowlazka obopyaoBaHa aBTOMaTU3UPOBAHHOM METEOPOSIOrM4eckon cuctemMor coopa 1 06paboTKm
crnepyroLmx napameTpoB atmocdepsl (ceptudpmkat NocctaHgapta Poccnm RU.C.28.001.A Ne15894):

* TemnepaTtypbl 1 OTHOCUTESNIBHON BNAXHOCTU BO3AYXA,;

® CKOPOCTU W HarnpaBfieHNs BETPA;

® Konu4yecTtBa U MHTEHCUBHOCTM OCadKOB,;

* GNIVXKHEro 1 AanbHero ynsrpaduoneTta, CyMMapHOW J03bl COMTHEYHOrO U3MY4YEeHUS.




JIABOPATOPHDIE UCTMbITAHNA HA MUKPOBWOJIOMM4ECKYH CTOUKOCTb

O6nacTb NnpUMeHeHUs

JlTa6opaTopHble MUKPOBUOIOTMHECKNE UCTIBITAHUS NMO3BOSIAOT MOMY4YUTb AaHHbIE O BIIMSHAN MUKPOOPraHU3MOB Ha U3Me-
HeHne (OU3MKO-MEXaHUYECKNX U OPYrUX CIyXeOHbIX XapakTEPUCTUK HEMETAIMYECKMX MaTEepPUaoB, a Takke OLEeHUTb
CTabUNBHOCTL XapakTEPUCTUK MaTEPUANIOB U U3LENUIA B 3aJaHHbIX YCTIOBUSX XPAHEHNS U SKCMyaTaumm, OLEHUTb BIU-
SH/E MUKPOOPraHM3MOB Ha (PYHKLMOHMPOBaHME U3OENNNA.

Mpepnaraem

McnbiTaHns Ha MUKPOBMONOrMYECKYH0 CTOMKOCTb B COOTBETCTBUM C OTEHECTBEHHON U 3apy6eXXHON HOPMaTUBHOW OOKY-
MeHTaumen:

— 06pasLoB MaTepuarsnos, U3ennii N 3eMeHTOB KOHCTPYKLIMI Ha MUKPOBUONMOrMYEeCKyH CTOMKOCTL B BO3AYLLHOW cpefe
B TeYeHue 28 CyTOK U/1nm Tpex MecsLes;

— 06pasLoB MaTepranoB Ha MUKPOBNONOrMYECKYH CTOMKOCTb B TOMSIMBHOW Cpefe;

— 06pasLoB TOMNMB, Macen u Apyrnx roproye-cMasoyHbIX MaTepuasnioBs Ha MUKPOBUONOrNYECKY0 CTONKOCTb;

B nabopartopum Takxe NPOBOLAUTCA aHaIM3 3apaXXeHHOCTN NOBEPXHOCTM MaTEPMANoB, CMa304HO-0XJ1aXK AaOLLMX XXNOKO-
CTEN 1 roproye-cMas30oyHbIX MaTepuasnos.

B vcnbITaHmax UCnosb3yroTCs LWTaMMbl MUKPOOPraHNM3MOB-4eCTPYKTOPOB, COOTBETCTBYHOLLMX HOPMATUBHLIM LOKYMEH-
Tam. [py HeobxoANMMOCTU UCTIBITAHUS MOTYT NPOBOAUTLCA HA BbICOKOAKTUBHbBIX LUTAMMax MUKPOOPraHN3MOB-4eCTPYyK-
TOPOB U3 co6CTBEHHOW Komnekumn UcnbitatensHoro ueHtpa HUL «KypyaToBckuit MHCTUTYT» — BUAM, BblgeneHHbIX ¢
NOBPEXAEHHbIX TEXHUKM N MaTepranos U3 pasfnyHbIX reorpamyeckux nokaumn.

Konnekumsa MHCTUTYTa HacyuTbIBaeT cBbille 160 LiTaMMOB MUKPOOPTraHN3MOB.
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UCNbITAHUA HA MUKPOBUOMOMNYECKYHO CTOMKOCTb B ECTECTBEHHbIX YCNOBUAX
Na6opatopusi IMeeT BO3MOXHOCTb MPOBEAEH!S UCTIBITAHUI HAa MUKPOGUOOrMYECKYH CTOMKOCTb B ECTECTBEHHBIX YCIIO-
BMSIX Pa3NMyHbIX KIIMMATUYECKMX 30H, B TOM YUCHE B YCIIOBWSIX BNaXKHOTO TEMJIOro Kiumara.

Mpepnaraem:

* OueHKY MUKPOGMONIOrMHECKOM CTOMKOCTM MaTeEpPUarnos 1 U3RENUIA.

* BblgensTb akTMBHbIE LUTaMMbl MUKPOOPraHN3MOB-AECTPYKTOPOB.

* lcnbITaHUs HA MUKOOrMYeckux nnowagkax B cootsetcteum ¢ FOCT 9.053-75.

MWUKPOBWNOJIOrM4ECK AHANTA3 W NMOUCK CPEACTB 3ALLUTbI OT BUONMOBPEXAEHNN

MUVKpOBUONOrM4EeCKUin aHanm3 No3BOSISET BbIABUTb HaNM4YMe MUKPOOMONOrMYECKOrO NMOPaXKEHUS B 3KCMyaTUpyeMOn
TEXHUKE, OLIEHWUTb €ro MHTEHCUBHOCTb, a Takxke 3hheKTUBHOCTL NPMMEHAEMbIX CPEACTB 3aLLMTbl OT MUKPOGUONIOrnye-
CKOro noBpexnaeHus. MMKpo6bronorm4eckmnii aHanmsa no3BONSET OLEHUTb 3apaXEHHOCTb CMa304HO-OXNaXAaoLLMX XL -
KOCTEWN, roptoye-cMa304HbIX MaTepMarsos, a Takxe NPaBubHOCTb BbIOPaHHbIX CPEACTB 3aLUuUThl 415t BHOBb paspabatbl-
BaeMbIX MaTepunarnos.

CreunanucTbl naéopatopum NpPoBOAAT MCCNefoBaHna A(PMEKTUBHOCTU pasnnyHbIX CPeACTB 3almTbl OT MUKPOOBUONO-
rMYECKOro MOpPadkeHUs: aHTUCENTUKOB, BMOLMAHBIX NPUcaaokK, Ae3MHMUUMPYIOLLMX CPEACTB M Ap., a TakkKe UCCneno-
BaHMe COCTOSIHMA U aHann3 MUKPOOMONOrMYECKOro NMopaXeHUs MaTtepvasnos, TOMNMB, Y3N0B U nagenuin. MoryT Takxe
BbIMOSHATLCSH KOMMJIEKCHbIE NCCIIE[OBAHUS MO OLIEHKE COXPaHSEMOCTN BUOLMAHBIX CPEACTB 3aLLMUTbI MOCHE YCKOPEHHbIX
KNMMaTUYECKUX UCTIbITAHWIA.
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NABOPATOPHbIE UCNbITAHUA ANA WAEHTU®UKALIUA MUKPOOPTAHU3MOB-AECTPYKTOPOB MATEPUAOB
NaGopatopuvsi MPOBOAWUT MCCMELOBAHWS MO WAEHTU(UKALMU MUKPOOPraHM3MOB C MOMOLLbIO CEKBEHUPOBAHUS
BbICOKOW MPOV3BOAUTENBHOCTH.

OcHoOBHbIe NpeumMyLecTBa:

® OTCYTCTBYET HEOOXOOAMMOCTb NMPEABAPUTENBHOIO MOMYHEHMS YNCTbIX KYNbTYp MUKPOOPraHM3MoB 13 o6pasuoB ne-
pen NpoBedeHNEM UCNbITaHUN;

* BO3MOXHOCTb MOEHTUMDMUNPOBATL HE KySBTUBMPYEMbIE B 1a60PaTOPHbIX YCIOBUAX LUTAMMbI MUKPOOPraHN3MOB;

* BO3MOXHOCTb MAEHTUdMKALMN OECATKOB 06pasL0B, MOMYHYEHHbIX N3 PasHbIX MCTOYHMKOB, B pamMKax OOHOr0 JKcrne-
pyUMeHTa OnUTeNIbHOCTLI0 He 6onee 15 pabounx gHewn;

* BHOBb BblESIEHHbIE OTAENbHbIE LUTAMMblI MUKPOOPraHN3MOB, NMPOABASIOLLME CMNOCOOHOCTh aKTUBHO paspyLuaTe Ma-
Tepwanbl, 6yayT UCMOb30BaTLCA NPY MPOBEOEHUN UCMbITAHUIA MaTepuasioB Ha MUKPOOMOSIOrNMYECKYO CTONKOCTb;

° [ON5 NPOBEAEHMSA UCCIIEN0BaHNI B 1a60paTopmm UMEKOTCS BbICOKONPOU3BOAUTENbHbIE NPUOOPbLI BEAYLLNX MUPOBbIX
npoussoauTenen obopygosaHus gna 6uotexHonorum (Thermo Fisher Scientific, lllumina n gp.).
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ONPEAENEHNE XAPAKTEPUCTUK MOXAPOBE3ONACHOCTU MATEPWAIOB

Na6opaTopvs aKKpeauToBaHa Ha NpaBo MPOBEAEHWUS UCCNefO0BaHNUM U CTaHAAPTHBIX UCTIbITAHWIA MO ONPeAeneHnio xa-
PaKTEPUCTUK MOXapHOW OMacHOCTU MaTepuanoB aBUaLMOHHOTO Ha3HaYeHWs, MeeT METPONOrMYeckn aTTecToBaHHOe
ncnbiTaTenbHoe 060pyAoBaHNE U KBANMULIMPOBAHHBINA NEPCOHAN C MHOTOSIETHUM OMbITOM Pa6oThbl.

Mpepnaraem:

e [cnbiTaHns Ha ropro4ectb — TpeboBaHma ABmaunoHHbIX npaesun All-23 (n. 23.853(a), (d)(3), (f), 23.855(c)(2),
23.1359(c)); All-25 (n. 25.853(a), 25.855(d), 25.1713(c)); AM-27 (n. 27.853(a), (b), 27.855(a)(1), 27.1365(b), (c));
AM-29 (n. 29.853(a), 29.855(a)(2), 29.1359(a), (c)); AM-OJIC (n. OJIC.853(a), (e)); KT-160G (paspen 26, kateropus
C -n. 26.3.3, 26.6).

* /lcnbiTaHns Ha TennoBblaeNneHne npu ropeHnn — TpebosaHma ABnauunoHHbIx npasun All-25 (n. 25.853(d)).

* /lcnbiTaHus Ha abiIMoobpasoBaHne — TpeboBaHMa ABMaLMoHHbIX npasun Al-25 (n. 25.853(d)).

* OnpepeneHne KOHUEHTpaUUiA TOKCUYHBLIX ra30B, BbIOENAOLLMXCA MPU ropeHun (Mpu NpoBEAEHMN WUCMbITAHUA MO
OonpefeneHntio AbIMoobpasytoLLen CNOCOBHOCTM — MEeTOAMKA NPOBEAEHNS UCTbITAHUIA aHanorMyHa UCMonb3yeMbiM
B aBMacTpouTeNbHbIX koprnopaumsax Boeing (BSS 7239), Airbus (ABD 0031, AITM 3/0005), Bombardier (SMP 800C).

* OnpepeneHune BoCNIaMEHAEMOCTM MaTepmasnoB TEMMOBOW N aKyCTUHECKON M30NALMM MPY BO3SAENCTBMN TEMIOBOMO
noTtoka — TpeboBaHus ABmMaumoHHbIX npasun All-25 (n. 25.856(a)).

e OnpepeneHne CTOMKOCTU repMEeTUYHbIX MaTeprasnoB (cnacartesfibHbIX TpamnoB) K BO3AENCTBUIO TEMSIOBOrO NOToKa —
TSO C69 MpunoxeHue 1, n. 5.3.

e OnpepeneHne orHeCcToOMKOCTM M OFHEHEMNPOHMLIAEMOCTM C UCMONb30BaHMeM razoBoi ropenku (ISO 2685) — Tpeboea-
Hu1s ABnaumoHHbIx npaeun All-23 (n. 23.865, 23.1182, 23.1183(a), 23.1191(e), (f), (9), 23.1193(c), (d), (e), 23.1201(b));
Al-25 (n. 25.865, 25.867(a), 25.869, 25.1183(a), 25.1191(b), 25.1193(c), (d), (e), 25.1201(b), 25.1203(e), 25J1183(a),
25J1191(a) (b), 25J1193(e), 25J1201(b)); AM-27 (n. 27.861, 27.1183(a), 27.1191(f), 27.1193(d)); A-29 (n. 29.861(b),
29.1183(a), 29.1191(e), 29.1193(c), (d), (e), 29.1201(b)); AM-OJIC (n. OJIC.865, OJIC.1183(a), OJ1C.1191(c), (d),
OJC.1193(c), (d), (e)); AM-33 (n. 33.17(b), (c), (d), (e), (c*)); AN-BA (n. 6.3(a), (c), (d)).

Kpome Toro, nabopatopusi ocHalleHa ucnbiTaTesibHbiM 060pyfOBaHMEM U MPOBOAUT CTaHAAPTHbIE OrHEBbIe

MCMbITaHUA C onpeaeNieHneM CrieayroLMX XapakKTeEPUCTUK NOXKapHOM ONacHOCTM:

* BeNMYMHbI KncnopoaHoro nHaekca — no FOCT 21793-76, TOCT 12.1.044-89 (n. 4.14);

* TENsoTbl CropaHusi NMONMMMEpPHbIX MaTtepuasnoB (Npu NomMoLun aguabaTnydeckoro 60mM60BOro KanopumeTpa) — Mo
FOCT P 56025-2014.




FENEHIDKNKCKUN LLEEHTP KNUMATWYECKWUX UCNbITAHUN BUAM
um. I.B. AKUMOBA - HUL| «<KYPYATOBCKNN UHCTUTYT>
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OJHOBPEMEHHOE BbICOKASl KOPPO3WOHHAS UCMbITAHWA B
MEXAHUYECKOE ATPECCUBHOCTb MOPCKOIA BOJE
U ATMOC®EPHOE ATMOC®EPbBI

BO3EMNCTBVE

HATYPHbIE KJINMATU4HECKUE UCTIbITAHUA B YCII0BUAX NPUMOPCKOWU ATMOC®EPbI YMEPEHHO TENJIOr0
KJIMMATA C MATKOWU 3UMOWN (I'. TENEHIXUK)

FUKW BUAM mm. I".B. AkumoBa — HULl «Kyp4aTOBCKMIA MHCTUTYT» pPacroJioXXeH Ha 3anagHoMm 6epery eneH-
IXKMKCKOM 6yxThbl B 20 M OT ype3a Bofbl. Bbicokas kKOppo3uoHHasi arpecCUBHOCTb aTMocchepbl B CO4EeTaHUU C
BbICOKOW CyMMapHOW rofoBoM [,0301 CONIHEYHOW paauaumm co3faeTt Hambonee arpeccuBHbIe KNumMaTuieckme
ycnosus B Poccuu Kak Ang meTtanim4eckux, Tak U HeMmeTanimyecKMx matepuasnos.

Mpepnaraem:

* HaTtypHble KnuMaTU4eCcKune UCrbITaHUA Ha OTKPLITOM NioLlagke, nog HaBecoM, B aHrape.

* lcnbITaHns Ha KOPPO3nIo U BroobpacTaHne B MOPCKOW Bofe eneHmKMKCKON ByXTbl.

* lcnbITaHns KpyrnHorabapuTHbLIX KOHCTPYKLUWIA MNPy OOHOBPEMEHHOM BO3ENCTBMM arpeccMBHOM aTMocdepb! 1 Mexa-
HUYECKNX Harpysok.

* [MpoBegeHMe KOPPO3UNOHHbBIX UCMLITAHUA C NPUMIOXKEHMEM OOMOMHUTENbHbLIX BO3AENCTBYIOLLMX (DAKTOPOB (OBUXKY-
LLIMINCA MOTOK MOPCKOW BOAbI, 06/IMB pacTBOPOM MOPCKOWM BOAbl, NEPUOAMYECKOE MOrpy>KEHNE B EMKOCTb C MOPCKOM
BOLOW, pacTarMearLLas ctatmyeckas Harpyska).

* ViccnepoBaHne CBOMCTB MaTepuanos Nocne KNMMaTU4ecKux UCnbITaHui (MexaHu4eckme UcnbitaHus, metansiorpa-
hrs, MMKPOCKONNS, TEPMOMEXaHNYECKNI aHanm3, OLeHKa 3alLUTHbIX U EKOPaTMBHbIX CBOMCTB MOKPbLITUN).
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KIIMMATUYECKWE YCNOBUA

Tun aTtMocdepsbl: NpyMopcKast.

Knumart: ymepeHHo Tensblin ¢ MArkom 3umon.
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KOPPO3WOHHASA ATPECCUBHOCTb ATMOC®EPbI
KopposunoHHas arpeccusHocTb no FOCT ISO 9223: C3 — cpepHas.
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KoppoavoHHas arpeccnBHOCTbL atMoctepbl MeneHpknka B CpaBHEHUM ¢ ApyruMu npuMopckumu pervoHamm PO, CLLUA n BbeTHama




Bbicokasi KOppO3MOHHAs arpecCMBHOCTL CBA3aHa C pacrnosioXeHneM (NpeobnapatoLLee HanpasneHe BETPOB obecneyn-
BaeT BbIHOC a3P030J15 MOPCKOM BOAbl Ha 06pasLibl) M BbICOKOW cpedHerofoBoi Temnepatypoit (15 °C).
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MpeobnaparoLee HanpasrieHne BETPOB CO CKOPOCTbIo 6onee 10 m/c

UCMNbITAHNA KPYMHOrABAPUTHBIX KOHCTPYKLWIA NPV OAHOBPEMEHHOM BO3ENCTBUN

ArPECCVBHOI ATMOC®EPbI U MEXAHUYECKMX HATPY30K
®dunuan ocHawleH OByma cteHgamu upmel Walter+bai ona vcneitaHuin KpynHorabapuTHbIX 06pas3LioB U 3NIEMEHTOB

KOHCTPYKLIMI:
— BepTMKasbHbI cTeHg LFMZ 400—EC 400/300 kN gns ucnbitaHunii ¢ Harpyakow go 250 kH;
— ropudoHTaneHbin cteHg LFM 1000-T4000 ans ncnbitaHnii (B TOM YMCHE € KpyydeHreMm) ¢ Harpy3kon o 1000 kH.

VcnbiTaHns npu ogHOBPEMEHHOM BO3AEUCTBUU KIIMMaTUHYEeCKUX (paKTOPOB M MEXaHUYECKUX Harpy30K NOo3BONAOT
B HaMbOonbLLUEN CTeneHu NPUONN3NUTLCH K YCNOBUSAM SKCMyatauum, YTO HEBO3MOXHO MPU CTaTUYECKOM 3KCMo3uLmm 06-

pasLoB 6e3 Harpysku.




OTKPbITAA ATMOC®EPHASA NJIOLWAOKA

* [1poBefeHme UCMbITaHWI B OTKPbITbIX YCIOBUAX nog yrnamuv 45 n 0 rpafycoB K FOPUSOHTY.
e 35 cTeHOOoB ONs UCMbITaHMI o6LLen nnowanpto 195,8 M2,

¢ CneumanuanpoBaHHas cteHaoBas 6a3a — cTeH[ crnexeHus 3a ConHuem.

MpK 3KCNOHNPOBaHMM 06PA3LIOB Ha CTeH e criexeHuns 3a ConHLeM peLuatoTcs credyoLmne 3aaaqdm:

— YCKOpeHue CTapeHna HemeTalllin4eCcKnx matepmnanoB No cpaBHEHUIO CO CTaHOAaPTHbIMU HATYPHbLIMU UCTIbITAHUAMMU;,
— coxpaHeHne NOeHTUYHOCTU MEeXaHNU3MOB CTapeHUa B HATYPHbIX YCIOBUAX,

— yBennyeHme MHTEHCUBHOCTU CONMHEYHOIro U3Jly4eHns npu coxXpaHeHnn eCTeCTBEHHOIo CreKkTpa.
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ATMOC®EPHAS NMINOLLAAKA NOA HABECOM

e [1poBefeHme MCMbITaHWI NPU UCKITYEHMM NPSMOro Bo3gencteunsa ConHua.

e CTeHp Ons ucnbiTaHus niowansto 15 M2,

e CneumanuanpoBaHHas cteHgoBas 6a3a — CTeH C 06/IMBOM MOPCKOWM BOAOW U AJ1s1 UCTbITAHUA B MOTOKE OBMXKYLLEN-

Csl MOPCKOW BOAbI.

E>xeqHEBHOE pacnbifieHne CONeBOro pacTeopa AaeT BO3-
MOXHOCTb WMHULMNPOBaAHUA U YCKOpeHUA NpoTeKaHUA
KOPPO3MOHHbIX NMpoLeccoB 3a CHeT yBeJsindieHna nponorsi-
XXUTENbHOCTN HaxoXAeHMsa 06pasL0oB Nnog NEHKON Braru
1 OONOJIHUTESIbHOIro HaKonJieHnsa Xnopmnaoe Ha NOBEPXHO-
CTW.

CTeHp AN UCMbITaHMWA B MOTOKE [ABUMXKYLLEHCSA
MOPCKOM BOAbIl, CO30aBaeMOM B 3aMKHYTOM KOHTYpe, Mo-
3BOJISIET NMPOBOAMTL UCMbITAHUS MPU CKOPOCTM MOTOKa A0
5 m/c, obecrneymBaeT KOHTPOMb MapameTpoB UCMbITAHWUN
(TemMnepaTypa BOAbl, CKOPOCTb MOTOKA).

AHrap Ans UCMbITaHUA B YCNOBMUSIX CKNafACcKoro
XpaHeHus:

* JCMbITaHWs B YCIOBUSIX CKI1AACKOMO XpaHeHWs;

e [1Ba CTeHJa ONs UCTbITaHWI nnoLwanbo 25 M2.

Mopckoli cTeHa:

® MCMbITAHMA HA Pa3fIMYHONM BbICOTE OTHOCUTESNIbHO Ba-
TepAHuu;

® KOHTPO/b MMOPOXMMUYECKMX MapaMeTpoB MOPCKOM
BOAbI;

* pas3meLleHNe 3MeMEHTapHbIX U KOHCTPYKTUBHO-MO-
OO0O6HbIX 06pa3LoB pasnNYHbLIX pa3MepoB.




NABOPATOPHO-UCCNEOOBATE/IbCKUI KOPMYC Kamepa conesoro Tymana
B na6opatopHo-1ccnefoBatesi.CKOM Kopryce, OCHaLLEeH-
HOM COBPEMEHHbIM MCCE[oBaTENbCKMM 060pyLOBaHM-
eM, Haxogutcs naéopatopus «Knumartudeckme ucnbita-
HWs», KOTOpas BKIOYAET B Ce65 060pynoBaHne ons:

* MeXaHWYeCcKuX UCrnbITaHUR;

® YCKOPEHHbIX UCMbITaHWI;

* MeTannorpauyeckmx nccnenoBaHuni;

° HepaspyLUalLmMx METOLOB KOHTPOSS;

* aHANUTUYECKOM XUMWNU;

* 3JMEKTPOXMMUN N NCCNEQOBAHMSA CBOCTB NOKPbLITUNA.

AHanuTnyeckas naéoparopus

JlabopaTopusa meTannorpadmyecknx nccnegoBaHui




CMEKTPAJIbHbIE, XUMWKO-AHAJIUTUHECKWE UCCNIEAOBAHUA

o
o
o O

BbICOKOTO4HbIE KBANU®ULIMPOBAHHbIN XUMWYECKNIA AHANU3
W3MEPEHUA NMEPCOHAN

np0BOAﬂTCﬂ nccnefoBaHUs XMMUYECKOro cocTaBa CrnlaBoB Ha OCHOBeE Xerne3a, HUKens, kobanbTa, TuTaHa, anto-
MUHUSA, MarHusi, Mmegu, YNCTbIX MeTaJlJIoOB U NIuratyp, a Takxxe gpyrmx LUUXTOBbIX MaTepuanos n nonyqaaGpMKa-
TOB, MarHUTOB, NMPUNOEB, AJIEKTPOJINTHbLIX BaHH, LLUJ1aKOB, CpﬂIOCOB, CBA3YyHOLUX, NPUCagoK n ﬂOKprTVIﬁ.

PA3PABOTKA W ATTECTALINA CTAHOAPTHbIX ObPA3LIOB COCTABA CIJIABOB

O6nacTb NpuMeHeHus

CraHpapTHble 06pasLibl MPUMEHSIIOTCA Ha NPeanpUATUSAX MaLIMHOCTPOEHUS, MeTanyprum, XMM1M4ecKom NPOMBbILLINIEHHO-

CTW, B UCCNEOO0BATENBCKNX MHCTUTYTaX AN1S PELLEeHUs criedyoLmx 3aaaq:

° MOBepKa 1 KannmbpoBka CpedcTB N3MEPEHUI N UBMEPUTENBHBIX CUCTEM;

°* OLEeHKa COOTBETCTBUS CPEACTB M3MEPEHWIA YCTAHOBIEHHBLIM TPEOOBAHUAM, a TaKXe UCMbITaHWUA CPEfCcTB U3mepe-
HWI, B TOM Y1CE B LENAX YTBEPXKAEHUS TUNA;

° Banupauus, attectaums U oueHka NpUrogHOCTU METOANK (METOOOB) N3MEPEHUI;

* KOHTPOJb NPaBUIbHOCTU U OLIEHKA CMELLEHUS PE3YNETATOB M3MEPEHWIA U UCTIbITAHWUIA;

° XapakTepu3aumsa cTaHfapTHbIX 06pa3LoB 1 MaTepuarsos;

° Opyrve Buabl METPONOrMYECKNX PaboT.

Mpepnaraem:

e CtaHgapTtHble ob6pasubl kateropum [CO n COI1 co cknapga.

* pon3BOACTBO MO NOSIHOMY LMKIy CTaHAapTHbIX 06pa3LoB B COOTBETCTBMU C TPE6OBAHMAMM 3aKasd4ymka — OT paspa-
60TKN TEXHUYECKOr0 3aaHuns [0 aTTecTauum U opraHM3aumm UCMbITaHWI B LeNsxX yTBEPXAEHMS Tina.

* ATTecTaumio matepuana 3akasymnka B kayecTBe ctaHgapTHoro obpasua npegnpusatus (COIM) coctaga.

—
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MACC-CMEKTPOMETPUA C TJIEHOLLWUM PA3PAOM

O6nacTb NpumMeHeHus

Macc-CcnekTpoMeTp BbICOKOrO pa3peLLeHmnsi C MOHM3aUMEN B TNEOLLEM pa3psae NO3BOSMAET BbINOMHATL PYTUHHBIA UK
ncecnenoBaTtenbCKui aHanua noboro TBEPLOro TOKONPOBOAALLENO UM NOMYNPOBOAHMKOBOro MaTtepuana. lNMpubop nme-
€T pacLUMpPEHHbIN IMHEWHbIV Ananas3oH — 0o 12 nopsiakoB No YPOBHIO M3MEPSEMOro curHana, énarogaps Yemy MOXHO
OOHOBPEMEHHO BbIMOSHATL aHaNM3 Y MaTPUYHbIX 3IEMEHTOB, N MUKPOMPUMECEN Ha CBEPXHN3KOM YPOBHE KOHLIEHTpaLuii
(nopsigka ppb nnm n-10-° % (no macce)).

Mpepnaraem:

¢ OnpepneneHne XMMMHYeCKOro coctaBa CrniaBoB Ha Pa3fiMyHbIX OCHOBAX, B TOM YMCIe apbUTpakHOe, C Bblaaven cooT-
BETCTBYOLLEro 3akntoyeHus Ha cooteseTcTeume TOCT, TY, OCT.

¢ [lpoBefeHMEe BXOOHOMO KOHTPOSSA LUMXTOBbLIX Matepuanos, B TOM YMCiie apOUTPaxKHOro, C Bblgayelt COOTBETCTBYHO-
Lero 3aknto4eHns Ha cooteetcTeue NOCT, TY, OCT.

e OnpepneneHne cepbl OT 1 ppm 1 BCEX NPUMECEN, B TOM HMCIe OparoueHHbIX METaNOB U peOKO3EMENbHbIX 3/IEMEH-
TOB, B XKaPOMpPOYHbIX HUKENEBbLIX CraBax.

e ATTecTaumio cTaHgapTHbIX o6pasuoB kateropumn COI.

O6y4eHne cneumanncTos.

MACC-CNEKTPOMETPMA C UHAYKTMBHO CBA3AHHOI NNA3MOMN

O6nacTb NpUMeHeHus

OnpegeneHne HU3KNx cogepxxanunin npumecen (ot 10~ % (no macce)) NpoBOAMTCS HA MACC-CNEKTPOMETPE C MHOYKTUBHO
CBA3aHHOM Na3mon, KOTOPbIA UMeeT MPUCTaBKY NasepHoro Nnpo6ooT6opa Ans NoKasbHOro aHanmaa Teepabix 06pasLoB.

Mpepnaraem:

* OnpepeneHne HU3KMX cogepxxaHun npumecer (0T 107 % (No macce)) B cnnaeax Ha pasnuyHbIX OCHOBaX, B TOM HMC-
ne apbuTpaxHoe, ¢ Bblgaven 3akntoyenms Ha cootseTcTBue TOCT, TY, OCT.

¢ [lpoBefeHe BXOOHOrO KOHTPOJSIS LUMXTOBbLIX MaTepuanos, B TOM 4Mciie apbuUTpakHOro, ¢ Bblgaden COOTBETCTBYHO-
Liero 3akntoyeHus Ha cooteetcteue NOCT, TV, OCT.

* [lpoBefeHVe N30TOMHOrO aHanM3a HeopraHN4eckux MaTepmnanos.

* PagpaboTKy MeTOANK OnpefesieHnss XMMUYeCKoro CocTaBa CnnaBoB Ha pasfiMyHbIX OCHOBax MEeTOAOM MaccC-Crek-
TpOMeTpUmn.

e ATTecTaumio CTaHgapTHbIX 06pa3uoB kateropumn COIT.

e O6y4eHne cneumanmcToB.

g




ATOMHO-3MNUCCUOHHAS CNEKTPOMETPMA C MHAYKTUBHO CBA3AHHOI NNA3MOIA

O6nacTb NPUMEHEeHUs

BenyLumnii cnekTpanbHbId METOR aHanu3a CrIoXHONErmpoBaHHbIX MeTannyprit4eckux 06beKTOB NMO3BOSIAET OOHOBPEMEH-
HO NPOBOAMTb ONpefeNieHne NervpyoLLIMX 3NEMEHTOB U Npumecelt oT 10 o AecaTkoB % (Mo Macce) B 06pasuax tobbix
CNnaBoB, NpeABapuUTENbHO NePeBEAEHHbIX B PACTBOP.

Mpepnaraem:

e OnpepgeneHve XMMNYECKOro cocTaBa CrjlaBoB Ha pas3fMyHbIX OCHOBaX, B TOM 4ucie apbuTpaxHoe, C Bblgadyen 3a-
KntoyeHus Ha cootBeTcTBMe TOCT, TV, OCT.

¢ Pa3paboTKy METOAMK ONpeaeneHns XMMNYECKOro COCTaBa CMiaBoOB Ha PasnmyHbIX OCHOBaX METOAOM aTOMHO-3MMIC-
CMOHHOW CNEKTPOMETPUMN.

e ATTecTaumio cTaHgapTHbIX 06pa3uoB kateropuu COIT.

¢ O6y4eHne cneunanmcToB.
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ATOMHO-ABCOPBLINOHHASA CNEKTPOMETPUA

O6nacTb NpumMeHeHus

OnpepgeneHve KonuyecTea 3N1IEMEHTOB B CTansAX U CrfiaBax Ha ypoBHe KoHUeHTpaumn ot 10 % (no macce) no craHgap-
TU30BaHHbIM METOAMKAM.

Mpepnaraem:

e OnpegeneHve XMMMYeCcKoro cocTasa CrniaBoB Ha PasfMyHbIX OCHOBAaxX, B TOM YMCie  apOUTPaXKHOro C  Bblgadven
3akntoyeHus Ha cooTBetcTBme FOCT, TV, OCT.

e ATTecTaumio cTaHgapTHbIX 06pasuyos kateropumn COIT.

e O6y4eHne cneumanmcToB.

«KJIACCUYECKMUE>» METO1bl XWUMUYECKOI0 AHAJIN3A

O6nacTb NPUMEHeHUs

MpaBUMETPUHECKUNIA, TUTPUMETPUYECKUIA aHaNMU3 U CMEKTPOGOTOMETPUS UCMONb3YHOTCS Kak apbuTpaxHble MeTOAb! UC-
CnefoBaHMs XMMMYECKOro CocTaBa OObEKTOB B Cllyvae HEOAHO3HAYHbIX Pe3yNbTaToB, NOMYyYeHHbIX MHOrO3/IEMEHTHbLIMM
cnekTpasibHbIMU METOLAMM.

Mpepnaraem:

e OnpepeneHne XMMM4eCKOro coctaea CrniaBoB Ha pasfiMyHbIX OCHOBaxX, B TOM YMCIle apOUTPaXKHOro C Bblaadveln 3a-
KntoyeHus Ha cooTBeTcTBMe TOCT, TV, OCT.

e ATTecTauumio cTaHgapTHbIX 06pasuoB kateropun COIT.




ONPEJENEHVE rA30B U rA3006PA3YHOLLIMX NPUMECEN B CNJTABAX

O6nacTb NpuMeHeHus

OnpepgeneHvie maccoBoW [OMW ra3oB M ra3oo6pasyoLLmx npumMecen (yrnepoga, cepbl, Kucnopoga, a3orta) B ananasoHe
o1 0,0001 go 1-n % (no macce) n Bogopoda B ananasoHe ot 0,000005 go 0,025 % (no macce).

Mpepnaraem:

e OnpegenexHve copgepXxaHus yrnepona, Cepbl, BOOOPOAAa, KMCNOpoaa, a3oTa B crjiaBax U MeTannax Ha pasnnyHbIx
OCHOBax, B TOM 4ucne apbuTpaxkHoe, C Bblgayen 3akntodeHuns Ha cooteeTctane FOCT, TV, OCT.

* Pa3paboTKy MeTOOMK OMPefesieHns CoAepXXaHnsa yrnepoga, cepbl, BOAOPOAa, Kucnopoaa, a3ota B crnjiaBax U Me-
Tannax Ha pasnn4YHbIX OCHOBAX.

e ATTecTaumio cTaHgapTHbIX 06pasuyoB kateropumn COIT.

e O6y4eHne cneumanmcToB.




UCKPOBASl ATOMHO-3MUCCWUOHHASA CMEKTPOMETPUS U PEHTTEHO®NYOPECLEHTHBIA AHANU3

O6nacTb NpuMeHeHus

MeToz nNo3BonsieT onpenensTb COCTaB MaTepuasnos, a NPUMEHEHWNE aTTECTOBAHHbIX CTaHAAPTHbLIX 06pasLoB o6ecneyu-
BaeT BbICOKY TOYHOCTb aHanm3a. Kpome Toro, BO3MOXHa MAeHTU(MKaLMS MaTepranoB HEM3BECTHOMO cocTaBa B 6e3-
3TaNIOHHOM pexunmMe. Bo3amoxHO ogHoBpeMeHHoe onpegenexune go 30 anemeHToB — oT 102 0o gecAtkoB % (Mo macce).

Mpepnaraem:

e OnpepeneHne XMMM4YEeCKOro coctaea CrniiaBoOB Ha Pa3fiMyHbIX OCHOBAX, B TOM 4ucie apbuTpaxHoe, C Bblgaden 3a-
kntoyeHus Ha cooteeTcTBue NOCT, TV, OCT.

e Pa3paboTky METOOMNK OMPELENeHns XMMMUYECKOrO COCTaBa CrjiaBoB Ha pPasfM4YHbIX OCHOBaxX MeTo4amMu UCKPOBOW
ATOMHO-3MNUCCMOHHOW CNEKTPOMETPUN N PEHTIEHOTYOPECLIEHTHOIO aHanmaa.

e ATTecTauumio cTaHgapTHbIx o6pasuos kateropun COIT.

e O6y4eHne cneumanucToB.

NOKANbHBINA AHANIU3 XUMWUYECKOI0 COCTABA

O6nacTb NPUMEHEHUs

[ns n3y4eHnst NokanbHOro XMMUYECKOro COCTaBa U CTPYKTYpPbl MaTepUarnos, a TakxXe NMopoLLKOB W MOKPbLITUA UCTMONb3Y-
€TCSs PaCTPOBbIN 3MEKTPOHHbIN MUKPOCKOMN CO BCTPOEHHbIM SHEPTrOAUCTIEPCUOHHBIM CMEKTPOMETPOM M MPUCTaBKON Ans
Nony4eHNst KapTUH ANPaKkLMN OTPaXKEHHbIX SJIEKTPOHOB.

Mpepnaraem:

* llccnepoBaHne MUKPOCTPYKTYpPbI CMSIABOB HA PasfiMyHbIX OCHOBaX.

* /IamepeHne pa3mepoB 06HLEKTOB — TOMLLUUHBI CITIOEB U MOKPbLITUIA, pa3MepPOB HacTuL.

* [lpoBefeHMEe PEHTIEHOCNEKTPASIBHOrO MMKpoaHanunaa, onpeneneHme afIeMEHTHOIO cocTaBa  CoeauHEHU pasnumy-
HbIX METaNNIMYECKMX U HEMETaNNNYECKMX MaTeEPUanoB C NOKanbHOCTbIO A0 1,0 MKM2,

¢ [1poBefeHme UccnenoBaHnini METOAOM AMdpakLnn 06paTHOOTPaXKEHHbIX 3n1ekTpoHoB (EBSD-aHanma).




ObPA30BATEJIbHAAl AEATEJIbHOCTb

NIOMNONHUTENDBHOE
NPO®ECCUOHAJNIbHOE
O0bPA30BAHUE

Mpepnaraem
O6y4eHre no nporpammam LOMOTHUTENBHOMO NPOecCMoHanbHOro 06pa3oBaHms (NMOBLILLEHWS KBaNMUKaumm).

MporpamMmmbl gONONHUTENBHOrO NpodpeccuoHanbHOro o6pasoBaHusl, peanusyemMblie Ha 6ase McnbiTaTenbHOro

LeHTpa

e Kopposus, cTapeHre 1 61oNnoBpeXaeHne MaTtepmanosB N CNIOXHbLIX TEXHUYECKMX CUCTEM B YCIIOBUAX BO3OENCTBUSA
aTMocdepHbIX hakTOpOB — NporpaMmma peanuayeTcs Ha 6a3e 'eNneHmIKUKCKOro LeHTpa KnmMaTuyeckmx UcnbiTaHuim
BVAM wmm. T'.B. Aknmosa — HAL «Kypuatosckuin nHctutyT» (TLUKW BUAM).

* MeToabl 9NEeKTPOHHOM MUKPOCKOMUU AN UCCrefoBaHUs CTPYKTYpPbl U CBOMCTB Matepmnarnos.

¢ [TpumeHeHne dpakTorpadmyeckoro aHanmaa npu nccnegoBaHum xapakrepa paspyLluerHuns getanen I'TI.

* AHaNUTUYECKNIA KOHTPOSIb XMMUYECKOro coCcTaBa MeTaslIoB 1 CrjlaBOB aBUaLMOHHONO Ha3Ha4YeHUs B YCITOBUSIX CO-
BPEMEHHOr0 NPON3BOACTBA.

e HepaspyLwatoLme MeTobl KOHTPONSA U UX NPUMEHEHWE B aBUaLMOHHON NPOMbILLNIEHHOCTMU.

e [IpyMeHeHne TeEpMUYECKOro aHanmaa rnpu uccnefosaHn CBOMCTB MaTepuarnos.

* MeToabl MEXaHNYECKNX UCMbITAHUA MaTepuanos aBUaLMOHHOIO Ha3HaYeHWs.

* HepaspyLuaoLwmii KOHTPOb METOAOM PEHTIEHOBCKON KOMMbIOTEPHOM TOMOrpadun.

Mporpammbl fOMOJIHUTENbHOro NpodeccuoHanbHOro o6pa3oBaHus, peanusyemMblie ¢ NpUBIEYEHNEM COTPYA-

HMKOB McnbiTaTenbHOro LeHTpa

* AOOVTUBHBLIE TEXHOMOMM NPOM3BOACTBA AeTalNen U3 MeTaniMyeckmux MaTepmuanoB, CUHTE3UPOBAHHbLIX METOOOM Ce-
JNIEKTUBHOIO Na3epHOro crnniaBfeHus.

* HemeTtannumyeckme KOMMNO3NLMOHHbIE MaTepuarbl HOBOrO MOKOJIEHMS.

* MeTannuyeckme marepuarnbl aBUALMOHHOIO Ha3Ha4YeHWs, TEXHONMOTMM UX MOJTyYeHUss U MeTodbl UCCEefoBaHUA U
McnbITaHUS.

e TexHoMormm 1 060pyaoBaHne CBapkM 1 Namkn COBPEMEHHbIX MeTanIMYeckmMx MmaTtepmnarsnos.

e MaTepuarbl HOBOrO NMOKOJIEHNst HA OCHOBE U ¢ NpuMeHeHnem PM 1 P3M 1 nHHOBaLUMOHHbIE TEXHONOMMM UX Nepepa-
60TKMN.

* TexXHONOrmmM TO4YHOrO NIUTbS aBMAaLMOHHONM NPOAYKLMN.

e KOppo3usi U COBPEMEHHbIE METOLbI MPOTUBOKOPPO3MOHHON 3aLLMTbl METASIIOB U CM1aBOB.

e CuctemMa MeHe[)KMeHTa KadecTBa UcMbITaTeNbHbIX flabopaTtopuin (LEHTPOB), aKKPeAMTOBaHHbIX B HaLWOHaNbHOM
cUcTeMe akkpeauTaumm u cucteMe ceptudmkaumm PocaBsuauymn.
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