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HacTosiwunii cTaHAapT ycTaHaB/MBaeT 06Wmne Tpe6oBaHUsS K BbIGOPY, WCMO/b30BaHUIO M 06paGoTke
pe3ynbTaToB PasnMUHbIX METOO0B UCMbITAHMIA HAa KOPPO3WOHHOE pacTpeckuBaHue (KP).

O6uwue TpeboBaHUA K UCMbITAHUAM Ha KP MCnonb3yloT mpu NnaHWpoBaHWM U MPOBEAEHUN WCMbI-
TaHWl C LEeNbi0 OLEHKU YyBCTBUTENLHOCTM MeTannos K KP.

TepMUHbI, NPUMEHSIEMbIE B CTAHAAPTE, U NOACHEHWUS K HUM MPUBELEHbI B MPUIOXEHUN.

1. BbIBOP METOJA

1.1. Mpwu BbIGOpe MeTOAa TUMa «Bblgepxxan/paspyinaca» Heo6xo4uMMo, 4TobBbl MeTof He 6bin Ha-
CTO/IbKO «KECTKUM*, uTO6bI 3TO MPWBENO K OTKa3y OT WCMO/b30BaHNA MaTepuana, KOTOpbli B KOHKPETHbIX
YyCNoBMAX 3KCMayaTauumu okasanca Obl BMOMHEe MPUFOAHBIM, U He 6bll HACTONBKO «MATKUM», YTO6bI 3TO
CMocobCcTBOBANO MCMONL30BAHWIO MaTepuana B YCNOBWAX, TAe MOrno 6bl MPou3oinTh ero 6biCTpoe paspy-
LeHune.

12. Lenb ncnbiTaHna Ha KP cocTouT B 60nee GbICTPOM MOSTYYEHWU Pe3ynbTaToB, YeM 3TO MOXET
6bITb B YCNI0BUAX 3KCcnAyaTaumun. Kak npasuno, 3To JOCTMraeTca 3a CUeT MCMOb30BaHUA 60ee BbICOKOro
HanpsXXeHns, MefneHHON HenpepbiBHON Aethopmauun, NpUMeHeHUs 06pasLoB C NpefBapuUTebHO HaHe-
CeHHbIMM TpeLnHamu, 60ee BbICOKON KOHLEHTpaLUN peareHTOB B UCMbITaTeNIbHONM Cpefde MO CPaBHEHUIO
C 3KcnnyaTaluMOHHO cpefoil, NOBbILEHHON TeMnepaTypbl W 371EKTPOXMMUYECKOA aKTuBauuu. BaxHo
KOHTPO/INPOBaTb 3TN cnoco6bl Tak. YToBbl MexaHu3M paspyleHna octanca HEUM3MEHHbIM.

2. CUCTEMbI HAIPY>XXEHWNA

2.1 OO6wue nonoxeHus

2.1.1. MeTogpl Harpy>XeHns MCnbITyemMbIXx 06pa3L0B HE3aBUCUMO OT MCXO[HOrO COCTOSHWUA (rnagkwe,
Hafpe3aHHble UN C NPeABapuTENIbHO HAHECEHHbIMW TpeLMHaMK) rPYNNUPYIOT NO CNefyowmm Npu3HaKam:

nocTosHHaa gedopmaLmna:

NOCTOAHHAsA Harpyska;

fecopmaumsa ¢ Manoi CKOpOCThbHO.

2.1.2. Tpu mcnonb3oBaHWM 06pasLoB C NpPeABapuTE/IbHO HAHECEHHbIMM TPELLMHAMU KpUTepuem
CTONKOCTM MaTepuana K KP ABnfeTcs mMoporoBblii KOIMAPULMEHT WHTEHCUBHOCTW HanpsXxeHuid Kup.
VcnblTaHna fonyckaeTcs NpoBOAMTbL NPY MOCTOAHHOM KO3 (ULUNEHTE UHTEHCUBHOCTU HANPSAXEHWUS.

2.2. VcnblTaHus npu NOCTOSHHOW gedopmauum

2.2.1. 3TW ucnbiTaHWA ABNAOTCA Hanbonee pacnpocTpaHeHHON rpynnoi 6narofaps MHOrOYMUCNeH-
HbIM BUAAaM WCNbITaHWA Ha uM3rmb. Kpome TOro, OHU MMWUTUPYIOT HaMpsHKeHWs, BO3HMKawLWue npu
M3roTOB/IEHNN U3Aenns, ¢ KOTOPbIMU Hanbofiee YacTo CBA3aHbl PaspyLUEHUA Ha CTaguu aKcnayartauum.

2.2.2. JlucToBOlM MaTepuan 4acTo WCMbITbIBAKT Ha M3rM6; NAUTLI UCMbLITHIBAOT HA PACTSKEHUE WK
Ha C-06pasHblX KOMbLieBbIX 06pasLax.

2.2.3. VicnbiTaHus Ha WM3rmb BbIrOAHO OTANYAKOTCA OT APYIMX WCMbITaHW 6narofaps UCNob30BaHNI0
MpOCTbIX, & CnefoBaTeNbHO, 1 6onee AelleBbIX 06pa3L0B W Harpy>XatoLux npucnocobnennii. Ans namepeHus
MOBEPXHOCTHBIX HaNpPsXKeHW B HEKOTOPbIX CNyYasx cnefyeT UCNOMb30BaTh MPOBOMOYHbIE TEH30METPbI.

M3naHve odmumansHoe MepeneyaTka BOCTpeLLEeHa
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2.2.4. Tpy6uaTblii MaTepuan UCMNbITbIBAOT Na o6pasyax C-06pa3Hoii hopMbl, KOTOPbIE HarpyxawoT
YaCTMYHBbIM CYXEHWEM UNM paclimpeHuem 3asopa. C-o6pasublii 06pasel, Hambonee LenecoobpasHo uc-
Monb30BaTh NPU UCNbITAHUAX TONCTOCTEHHbIX U34ENUIA, HAaNpyUMep, U3 aNIFOMUHUEBBIX CM/1ABOB B BbICOTHOM
HanpasneHun.

MpumevyaHwne. Mpu penakcauun HanpsbKeHUA CTeMeHb Penakcaluy MOXET MeHSITbCsl OT ofpasia K
06pasly, W 3T0 MOXET BAMATb Ha BPems [0 PaspyLUeHWsl B 3aBUCUMOCTY OT YMC/a Pa3BUBAIOLLMXCS TPELUMH Wn
MUTLLHTOB. 3aMeTHas penakcauys Harpysky Hab/ofaeTcs Ha 06pasle C MHOFOUMUCMEHHBIMW TPELMHAMM W
MUTTUHraMU. Masiasi —KOFAa MPUCYTCTBYET TOMbKO OfiHA WM HECKO/bKO TPpewwuH. Ecin pasBuBaeTCs TOMbKO OfHA
TpeLMHa, OHa HC 06513aTe/bHO 0/MKHA JOCTUMHYTL GOMbLUMX PA3MEPOB MePes BHe3arHbLIM paspyLUeHem, NOCKONbKY
MPUIOXKEHHAS Harpy3Ka OCTAETCS BbICOKOIA.

2.3. VicnblTaHMs Npu NOCTOSAHHOW Harpyske

2.3.1. CylHOCTb METOAa 3aK/4vaeTcs B MOAeNVpoBaHMM paspylleHus npu KP oT npunoXeHHbIX
nnm paboymx NOCTOAHHbLIX Harpy3oK. MockKonbKy ah(heKTUBHOE MonepeyHoe ceveHne obpasHa ymMeHbLla-
€TCA M0 Mepe PasBMTUA TPELLMH, TO HaNPSXXeHUs YBENNYMBAIOTCS, YTO CKOpee NPpUBOAMT K 601ee BbicTpomy
paspyLeHno UaM K MOSHOMY paspyLUeHWIo, YeM WUCNbITaHWA NMPU NOCTOSHHON fecopmaLuu.

2.3.2. CTOMMOCTb MUCNbITAHM 06pPa3LL0B NPY NOCTOSHHOW Harpyske Ha MHAMBUAYANbHbIX MallMHaX
YMEHbLUAKT MpY NPOBEAEHUN UCMbITAHUIA LenoyYkn o6pasyoB Ha 0fHONM MalunHe. Kpome TOro, Lienoyku
OZlHOOCHbIX Pa3pbiBHbIX 06pa3L0OB B UCNbITATENIbHOW Kamepe COEAMHANT C MOMOLLbIO MPOCTLIX Harpyxa-
HOLWMUX COeANHEHNIA.

MprvmeyaHue. BwucnbiTaHWAX MPU MOCTOAHHO Harpy3ke MPOMCXOAUT MOBbILLEHVE HAMPSHKEHNA MO Mepe
pa3BUTWA TPELLMH, CNesoBaTeNbHO, Maso BEPOATHO, YTO 3apOAMBLLMECS TPELLMHBI NEePecTaHyT PacnpoCTPaHATLCS, Kak
370 MOXET 6bITb MPU UCMbITAHWAX NPU NOCTOSHHON Aetopmaumi NPY HaNPSHXKEHWAX HUXE MOPOroBbiX. TakuM
06pa3oM, MOPOroBoe HarnpsbKeHve, ONpefeneHHoe NPU NMOCTOSAHHOW Harpyske, MOXET ObITb HYDKE, YeM MpK MOCTOSH-
HOI fechopmauyn.

2.4. WcnblTaHua npu Manoii ckopoctn gedopmaumm

2.4.1. CywHOCTb METOAa 3aK/lloyaeTcs B pacTaXeHUU uam n3rnbe obpasua c OTHOCUTENIbHO MEeAJIEH-
HON cKopoCTbio, Hanpumep. 10-6 c-1 nNpu COOTBETCTBYIHOLEM BO3AeCTBMM Cpeabl 40 Tex Mop. noka He
npoun3oraeT paspyLleHue.

2.4.2. O6pasoBaHune TpewmnH npu KP npoucxoaut o6blYHO npu gedopmanum B fuanasoHe 10“J—
I0-*lMm c~\ T.e. paspyLleHne 06pa3L0B 06bIYHBIX Pa3MepoB B YCN0BUAX NabOpaTOPHbIX UCAbITaHWUIA Npu
MOCTOSHHOW AedopMaum UAM Harpyske npou3oiifeT uvepes HECKONbKO fHel. 3TO crnpaBefnvBo ANs
CUCTEMbI, B KOTOPOI KOPPO3MOHHbIe TPewwuHbl npyu KP 3apoxgatoTcs 6bicTpo.

MpumMeyaHue. MeToa UCMbITAaHUA NPU MO CKOPOCTU AedhopMaLyK, Kak Npasuo, NPUBOAUT K paspy-
LEHNIO 06pa3LIOB B TeUeHWe MpUGAN3NTENLHO 2 CyTOK B Pe3y/bTaTe BA3KOrO PaspyLUeHWs WM KOPPO3WOHHOTO
PacTPECKMBaHWS B 3aBUCMMOCTY OT YyBCTBUTEMLHOCTM MeTa/a K mocregHeMy. [PerMyLLECTBO 3TWX WCTIbITaHMiA
COCTOWT B TOM. YTO OHM NPOTEKAIOT B OMPE/e/IeHHOM PEXVME B TeUeHMe OTHOCUTENIbHO KOPOTKOrO Neproja BpeMeHH.

2.4.3. ObopypoBaHue AN UCMbITAHUIA MPW Manoil CKopocTW AedopmMaunn LOMXKHO LOMYCKaTb Bbl6Op
cKopocTu gedopmaumm n 06nagatb AOCTaTOUYHOW MOLLHOCTbIO, YTOObI 06ecneynTb Tpebyemble Harpysku.
YCTPOIACTBO HarpyXXeHns COCTOUT U3 YMEPEHHO XECTKOM paMbl U MPUBOAHOIO MeXaHW3Ma C PAgoM PedyKTopoB,
KOTOPbI fOoNycKaeT BbIGOP CKOPOCTEN ABMXEHNS TpaBepchl B AnanasoHe 10~3—10-7 mmc 1

2.4. OpnHaKoBas CKOpOCTb Aethopmaunm He BO BCeEX CUCTeMax MO3BOMSET MONYUUTb UAEHTUYHYIO
XapaKTePUCTUKY KOPPO3MOHHOIO PacTPeCKnBaHUA, N CKOPOCTb BbIGUPAKOT NPUMEHUTENbHO K KOHKPETHO
nccnefyemon cucteme.

3. VCIMbITATE/IbHAA CPEAA

3.1 CocTtaB pacTsopa

3.1.1. Okpyxatowas cpefa ABASAETCA OAHWM W3 CaMblX BaXKHbIX BO3AEWCTBYHOLMX (HaKTOPOB Mpwu
ncnblTaHnsax Ha KP.

CneflyeT yuuTbiBaTb, 4TO 418 pAfa CrniaBoOB OTHOCUTE/IbHAA YYBCTBUTENbHOCTb K KP B pa3sHbiX
pacTBopax He Bcerga 04MHaKoBa.

MpnmeyaHune. CTaHapTHble PacTBOPbI LUMPOKO MCMOMb3YHOT A4/ UCTIbITaHWIA ONpeaeneHHbIX TUMOB crifla-
BOB. HampuMmep, KWMsLiMe PacTBOPbl XMOPUCTOrO MarHWs WCMOMb3YHOT A7 UCMbITAHWUIA HepyKaBeloWwmx cTasei,
KUMSALLUC HATPATHbIE PacTBOPbI —ANsl UCAILITaHUIA YIIIEPOANCTBIX CTanei.

VcnbiTaHnA B pacTBopax NPOBOAAT MPW YCMOBUMK, YTO UX MPUTOTOBASAKOT U UCMO/b3YOT B COOTBET-
cTBUM € TpeboOBaHWAMW CTAHAAPTOB, MPW 3TOM YCNOBWUW [OMYCKaeMble MOrPELHOCTU HEe BAUAKIOT Ha
pe3ynbTaThl UCMbITaHM1 Ha KP.

Mpnumeyas uc. CyllecTBYHOT UCMbITaHKS, rAe OTHOCUTENbHO HEGO/MbLUIME N3MEHEHNWS COCTaBa MCMbITaTe lb-
HOIA cpefibl MOTYT BbI3BaTb M3MEHEHWA XapaKTePUCTUK PacTPeCKMBaHWA, HAaNpUMep, NPy UCMONb30BaHUN 42 %-HOTO
KWMALLEro pacTBopa X/0pMUCTOTO0 MarHus AnS UCTIbITaHUS HepXKaBeroLLmx cTaneil. Tak Kak rugpar X1opuga MarHum
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TUrPOCKOMNMWYEH, TO MPUrOTOB/IEHME PACcTBOPA B3BELUMBAHMEM PACCUMTAHHON HABECKM COMM MOXET MPUBECTU K
3HaUMTENbHbIM PACXOXKAEHUAM Y PaTHbIX UCC/ef0BaTeNel B TeMnepaType KUMEeHWs pacTBOPa, a OTCHOfA — K PacXox-
LEHWSIM HO BPEMEHU [0 paspyLUeHWs NpU MchbiTaHun Ha KP. [OTOBUTL YKaTaHHbIN PacTBOp CrefyeT A06aB/ss BALY
B FMAPAT X/I0pUAA MarHus 4ns OCTVXKEHWS HY)XKHOI TeMMepaTypbl KUMEHUS.

3.1.3. CnepyeT yunTbiBaTb BAUAHWE MU3MeHeHMA pPH cpefbl BO BPeMA WCMbITAHWA Ha pe3ynbTatbl
UCMbITAHUA, KaK U W3MEHEHME HayanbHOro 3HayeHus pH. Vi3meHeHne pH BO Bpems ucnbiTaHUA BydeT
3aBuceTb OT 06bema pacTBopa v M/oLWaAN NOBEPXHOCTU UCMbITYeMOro obpasua, a Takxe OT NPOAOIXKU-
TeNbHOCTU MCnbITaHUA. Mcnonb3oBaHve OTHOCUTENIbHO 60/bLIOTO 06bemMa pacTBOpa B COYETaHWU C He-
60NbLUOK NMoWaAblo MeTanna, KOHTaKTUPYIOLEero ¢ pacTBOPOM, UM OGHOBMEHWEe pacTBopa B npoLecce
UCMNbITaHNI NO3BONAET U36eXaTb 3HAYNTENIbHOTO U3MeHeHns pH.

Bpems o paspyLueHns o6pasLos B 3TOM pacTBope 6yfeT OTANYaTbCA OT UCMbITAHWIA NPU HE6OMbLLIOM
obbeme pacTBopa v 6onbwoit naowann o6pa3yos. Ecnn 06bem pacTBopa [OCTaTOYHO MaT MM NIOLWaLb
06pas3L,0B BeMKa, B HEKOTOPbIX CMCTEMAX paspyLueHne 06pa3L0B MOXeT He Npou3oiTn. Korga ucnbitaHuns
OCYLLeCTBAATCA NPU aHOAHOW nonapm3ayun, 0CO6eHHO NPU NOTPYXeHNW AONONHUTENBHOTO 3M1eKTPOAa
HernocpeiCTBEHHO B KOPPO3WOHHYIO AYeiiky, BAMaHWe pH Hambonee 3ameTHO.

Mpn MCMoNb30BaHUW 3NEKTPOXMMUYECKO NONApU3aL My BO3MOXHO pasfoXeHne pacTBopa 10 TaKoi
CTEMEeHWN, YTO MeXaHU3M paspyLlueHus 6yfeT 3Ha4YMTeNbHO M3MEHEH MO CPaBHEHWIO C TEM, KOTOPbIA umen
MecTO npu cBO6OAHOM MOTeHLUWane Kopposuu. [ns npefoTBpalieHnUs 3TOro MCMonb3yoT 6GydepHble
pacTBOpbl, HO MUX MPUMEHEHWE MOXET U3MEHWUTb MEXaHW3M pacTPecKWBaHWUsA WU faxe 3amMen/iuTb 3TOT
BUJ paspyLueHuns.

3.1.4. Ecnu K1Cnopog nrpaet BaKHYH posib B NpoLeccax, KOTopble CNOCO6CTBYIOT pacTPeCKUBaHNIO,
TO Hebo/bLUME U3MEHEHNS ero KOHLUEHTpaLumn B pacTBOPe MOrYT OKa3blBaTb JOBO/MIbHO 3aMeTHOe BAUAHUE
Ha o6pasoBaHue TpewHH. Hanpumep, Npu WUCNbITAHUU ONpPefeneHHbIX MapoK antOMUHWUEBLIX CMNAaBOB B
aspupoBaHHbIX pacTBopax paspyLleHne NPOUCXOAMT B TeYeHMe HEeCKONbKMX 4acoB, a B HCA3PHPOBaHHbLIX
He MPOMUCXOANT.

Kucnopog, cnewuunanbHo BBEAEHHbI UNK YAaneHHbI U3 pacTBopa, CAYXUT onpefensowmnm GakTtopom
BO3MOXHbIX 3(h(heKTOB, BO3HMKAIOLWMUX OT MPUCYTCTBUA 3TOrO BellecTsa. HacbllieHne KUCNOPOAOM pac-
TBOpa MNPy nNepeMelinBaHUM WUAN PacrblIEHUN MPUBOAUT K YMEHbLUEHUIO BPeMeHU paspyLleHuns anomu-
HWEBbIX CNNABOB MO CPABHEHUIO C MOMHbIM MOrPYXEHNEM.

3.1.5. PesynbTaTbl UCMbITaHWI, NPOBEAEHHbIX B OAHOM M3 CTaHAAPTHbLIX PacTBOPOB, MPUHMMAIOT 33
OTHOCUTENbHYIO YYBCTBUTENbHOCTL K KP psafa cniaBoB He3aBUCMMO OT COCTaBa 3KCMayaTtauoHHbIX CPes.
Mpu BbIGOPE MaTepuanos AN NPOMbILINEHHOTO 060pyAOBaHNA 3aKayeHne 0 cTolikocTn K KP cnegyet
Jenatb Ha OCHOBE flaHHbIX UCMbITaHWii, Hanbonee NPUBAMNKEHHbIX K 3KCMayaTaLUOHHbIM YCNOBUAM.

3.1.6. Mpu moaennpoBaHWM 3KCNAyaTaLMOHHbLIX YCNOBUIA CNeayeT yUnTbIBaTb, YTO MOXET UMETH
MeCTO /IOKa/ibHOe YBe/MYeHne KOHLEeHTpaLumM pacTsopa, Hanpumep, B Wenax uau Tam, rge tensone-
pefaya NPOMCXOAWNT Yepe3 NMOBEPXHOCTW pa3fienia, mMpyW 3TOM MPUYMHON 06pa3oBaHNA TPeLWwMH MOXET
ObITb CpeAa Apyroro cocTtasa. [pyrum npumepom SABASETCA MUTTUHE, NPeALecTBYIOWNA KOPPO3NOH-
HOMY pacTpeckuBaHWIO, NP KOTOPOM cpeja, Bbi3blBalollas pacTpecKuBaHWe, BO3HWKAET Ha CTaguu
pasBUTUA MUTTHHIOB.

CnegyeT yunTbIBaTb, YTO COCTaB CPefbl B BEPLUMHE TPELLMHbI MOXET OTNINYATLCA OT OCHOBHOW Cpefpbl,
4TO HabntofaeTca Kaky 06pasLLoB C NpeABapUTEIbHO HAHECEHHbIMMW TPeLMHaMu, Tak 'Yy MN0CKMX 06pa3L 0B
C pa3BMBaOLLMMUCA TPeLuHaMH.

3.2,  OneKTPOXMMMUYECKOe BO3AeincTBme

3.2.1. Ha 3aneKkTpoXvMUUecKyto nNpupoay peakuuii, ceasaHHbiX ¢ KP, BIMSET NpUNoXeHNe 3NeKTpu-
YECKOro TOKa WM MOTeHLUMana OT BHELHero UCTOYHMKA: CMELleHne NOTeHLUuana B aHOAHYK 0651acTb
yBeNnYNBaeT YyBCTBUTENbHOCTb K PACTPECKUBAHUIO, HaNOXeHNe KaTO4HOro TOKa 3aMeANsfeT pacTpeckuBa-
HWe NN JaXe ero 0CTaHaBNWBAET B 3a8BMCMMOCTM OT 0CO6EHHOCTEN MexaHu3Ma peakuvu. Hanpumep, ecnu
cnnas Bocnpuumymns K KP B pesynbTaTe BO3feiicTBUA BOAOPOAa, aPdeKT BO3AENCTBUSA OT U3MEHEHW:
noTeHLMana MOXeT OblTb MPOTUBOMONOXHbLIM YKa3aHHOMY Bbllle, UCXOAALLEMY U3 MPeAnonoXeHNs, YTo
pacTpecKkuBaHue NPOUCXOANUT B pesy/ibTaTe PacTBOPEHMUA MO aKTUBHLIM NYTAM.

YBenuyeHne ToKa U KOHTPONb NOTeHLUMana o6pasLos ANA NOMYyYeHUs HafeXHbIX AaHHbIX NPOBOAAT
C Le/bl0 YMEHbLUEHUA BPEMEHU [0 pa3pyLUeHUs B NabopaTOPHbIX UCAbITAHUAX WA YAYULIeHWs BOCMPO-
M3BOAMMOCTU pe3y/nbTatoB. Mpu UCMOMb30BaHUN ranbBaHOCTATUYECKOW TEXHUKWU BAUSHUE ee COCTOUT He
TONbKO B MPOCTOM BO3AEACTBMM Ha KWHETWKY PacTPeCcKWBaHMA, MOCKONAbKY MPWUIOXeHue Toka OyaeT
M3MeHATb U NOTeHUKan, a crefoBaTeNbHO, CNOCOBCTBOBATL Pa3INyHbLIM adekTam. McnbiTaHna Ha KP ¢
3NEeKTPOXMMUYECKON nonapusaumeil He fOMyckaeTcs NPOBOAWUTL 6e3 MPUHATUA Mep Mo obecrneyeHuto
CTabUNbHOCTU MexaHu3Mma pas3pyLUeHns 1 XopoLueid Koppenauun NonyUYeHHbIX aHHbIX C ONbITOM 3KCMNy-
atauum.

3.2.2. BnuaHue noteHumana Ha KP MeHAeTCA OT CUCTEMbl K CUCTEME.HANPHMEP, YIIepOANCTbIE CTanu
paspyLiatoTca B pasnnuHbIX fuanasoHax noTeHumnana B 3aBUCMMOCTY OT TOrO, B KakKyto cpefy OHW norpy-
XeHbl: B PacTBOPbI FMAPOOKUCel KapbOHATOB UAN HUTPATOB.
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llprMeuaHue. CBOBOAHbIN NOTEHLMAN KOPPO3MM CTasell B COOTBETCTBYHOLLMX PACTBOPAX 06bLIUHO NEXUT
B Mpefienax A1anasoHa pacTpPecKUBaHUs A1 HUTPATHbIX PAaCTBOPOB W BHE 3TOrO AuUanasoHa Ans Apyrux pacTsopos. B
KOHKPETHBIX YCMOBUSIX UCTILITAHWS NPU Pa3pyLLEHNU B HUTPATHbIX pacTBOpax Npu CBO60AHOM MOTEHLMANE KOPPO3uMm,
OHO MOXET U He MPOW30WATK B MANPOOKUCHBIX UAM KapBOHATHBIX PacTBOpax. 3TO HC O3HAYAET, YTO YINepoaucTbie
CTa/IM HUKOFAa He GyayT paspyluaTtbest 0T KP B ABYX MOCNEAHWX cpefax Mpu CBOGOAHOM MOTeHLMane Kopposuu, a
03HaYaeT, YTo JaHHas CTalb B KOHKPETHbIX PacTBOPaX HC PaspyLlaeTcs Mpy CBOBOAHOM MOTeHLMane Kopposuw,
KOTOpbIA 3aBUCUT OT COCTaBa CTaNW, COCTOSIHMS ee MOBEPXHOCTM W COCTaBa cpefpl.

3.2.3. B na6opaTtopHbIX MCMbITAHUAX, MOAENMPYIOLIMX 3KCMNyaTalWOHHbIE paspylleHus, cneayet
TOYHO BOCMPON3BOAUTL BO3AEHCTBIE BHELLHUX DaKTOPOB 1 0COGEHHO TOYHO COB/H0AATh COOTBETCTBY LW
noTeHyman.

B pe3y/nbTaTe He3HauuTeNbHbIX 406aBOK K Cpede, BBOAMMbIX MPegHaMepPEeHHO UMW NPUCYTCTBYIOLLUX
B KauecTBe MpuUMeceli, KOPPO3MOHHbIA MOTEHLMan MOXEeT pacnofarathbCs B juanasoHe 06pa3oBaHus
TpewuH, Bbi3biBas KP 6e3 HanoxeHus noTeHuuana.

MpumMeyaHue. ITUM MOXHO OGBACHWTL BAMUSHUE HE3HAUNTENbHbIX JO6ABOK CBUHLIOBLIX COAEN B pacTBOPbI
TOPOOKICH HATPWS, CNOCOBCTBYIOLLME LLIENOYHOMY PACTPECKMBAHMIO B TaBOPATOPHbIX UCMLITAHUAX, B TO BPEMS, Kak
MpU OTCYTCTBUM 06ABOK CBUHLIOBLIX COMEM PACTPECKMBAHUS HC MPOUCXOAUT. B/MsiHME He3HAUMUTENbHBLIX U3MEHEHUIA
XUMUYECKOro COCTaBa CTaneli MOXET BbiTb OTYACTV OBbLACHEHO aHANOrMUHO. TOT (hakT, uTo HebonbluMe A06aBKY
TOMVUHUS B YINIEPOAUCTON CTan MOBbLILLIAKOT ee conpoTueneHmne K KP, a npucaaka Meay yMeHbLLIAET 3TO CONpPOTUB-
NIeHVe. MOXHO OGBLSCHUTbL TEM. UTO B MEPBOM C/ydae AOCTWraeTcs 6onee oTpuULaTesbHbIN, a BO BTOPOM —60nee
MONOXUTENbHBIA NOTEHLMAN KOPPO3WK C COOTBETCTBYIO T UM BAMSHIUEM Ha MPepacroNoXeHHoOCTb K KP.

3.2.4. Ecnu ycTaHoB/MEHO, 4TO KP NpoMcXoanT TOMLKO B Npefeniax KpUTUYECKOro nHTepsana noTeH-
LManoB. TO MOXHO M3MepeHneM NOTeHUMana B peanbHbIX YCMOBUAX ONpefenstb, 6yaeT M NPoMCcXofuTb
pacTpeckuBaHue aKcnayaTupylowero o6opyfoBaHns. B HeKOTOpbIX ciyyasax onacHocTb KP MOXeT 6biTb
YMEeHbLUEHa WU NOMTHOCTLIO YCTpaHeHa NoAgepXaHneM noTeHumnana 3a npegenamm KpUTUYECKOTro MHTepP-
Bana BBeLEHMEM WHIMOGUTOPOB NGO KaTOLHOW MAN aHOAHOW 3alMTOMN.

3.2.5. Mcnonb3oBaHWe noTeHNuocTaTa B N1a6OpaTOPHbIX WCMbITaHUAX (KOTOPbIA, Kak MpaBunio, He
NPUMEHAIOT B YCNOBMUAX MPOM3BOACTBA, TaK KaK OH 3HA4YWTENbHO MOBbIWAET CTOMMOCTb UCMbITAHWIA) —
Havnbonee aeKTUBHbIA CNOCO6 AOCTMXEHUA LAHHOTO NMOTeHLMana u NoBbIWEeHNUsA CTabUIbHOCTU pe3yb-
TaToB. ManbBaHOCraTMyeckne MeTofbl, 060py0BaHNE KOTOPbIX 3HAYUTENbHO fieLleB/ie MeTOA0B, CBA3aHHbIX
C NPUMEHEHMEM MOTEHNMOCTATA, AONYCKAETCH UCNONb30BATb B OTAENbHbIX Cy4yasx. [pyu aTOM NAOTHOCTb
MPUNOXKEHHOr0 TOKa A0/KHA 6blTb OTHOCUTENILHO Manoid, YTo6bl NOTEHLMAN He OTAMYancs 3HauYnTeNbHO
0T cBO6OAHOr0 NOTEHLUMana Koppo3nuu, ecin HEM3BECTHO, PACNPOCTPAHAIOTCA NN BAUAHWUA NOTeHUKMana no
n. 3.2.2 Ha paccMaTpMBaeMyto CUCTEMY.

MexaHuuyeckune ucnbiTaHUA TPebyloT NPOBeAeHNS 3N1eKTPOXUMUYECKUX UCCNef0BaHNA, HO ANA uC-
cnepoBatenbCKoi paboTbl, HanmpaBneHHOW Ha u3yyeHne KP B ycnoBusax akcnayatauuu, UCMbITAHUA NpU
cB0604HOM MOTeHLUMane Kopposuu (Npu ycnoBumu, 4TO OH W3BECTEH AN JaHHbIX YCMOBUIA aKcnayartauum)
60/1ee HafeXHbI.

CB06OAHbI MOTeHLMan KOpPPO3WW 3aBUCUT OT pAfa (hakTopoB (COCTOSHME MOBEPXHOCTMW, BPeMS
9KCMOHMPOBaHWA U T. A4.), MO3TOMY 3TOT MokKa3aTeNb B N1a6OPaTOPHbLIX MUCMbITAHUAX, WUCMNOMb3YIOLWNUX
o6pasubl C MexaHW4eckn 06paboTaHHbIMU WAN MOMMPOBAHHBIMU MOBEPXHOCTAMM, MOXET CyLeCTBEHHO
0T/NMYaThCs OT NoKasaTesei, NONyYeHHbIX Ha obpasuax B YCN0BUAX 3KChnyatauuu, Hanpumep, obpasubl,
Ha MOBEPXHOCTY KOTOPbIX MMEETCA 3aBOACKAA OKalnHa WAN pXaByuHa.

ONeKTPOXNMUYECKNIA KOHTPOb WMCMNbITAHWIA, MOLENMPYHOLWMX 3KCNAyaTalMOHHble paspyLlleHns C
LeNblo COKpaLieHns BPpeMeHU WCMbITAHUIA WM NOAyYeHUs cTabunbHON BOCMPOM3BOLMMOCTH, ONpaBAaH
TOMbKO B TOM C/y4ae, ecnv 6yayT co6M0eHbl pacCMOTPEHHbIE YCI0BUS.

Bapyrux cnyyasx gng nosyyeHus cTabunbHOK BOCNPOU3BOANMOCTM N1abopaTOPHbIX AaHHbIX NMPOBOAAT
npaBUIbHO CMNAHNPOBaHHYO, CTATUCTUYECKN HAAEXHYI0 CEPUI0 IKCMEPUMEHTOB.

3.2.6. Tak KakK MoOTeHUMan OKa3blBaeT 3HAUYUTENbHOE BNAMAHWE Ha Xapaktepuctuky KP, cnepyer
NPUHATL Mepbl ANS W301MPOBAHUA WUCMbITYeMbIX 06pa3L0B OT MeTalMyeckux paeTaneil 060pyfoBaHus,
KOTOpble NOrPYXXeHbl B UCAbITATENbHbIA PacTBoOp.

3.2.7. MoTeHyMan B BepLUMHE TPELLMHbI, 0COBEHHO NPY NCMOMb30BaHNUM 06pa3L,0B C NPeABapUTENbHO
HaHeCeHHOW TPEeLMHON, MOXeT 0TIMYATLCA OT NMOTeHLUMana Ha NOBEPXHOCTY TaM, rae nosanseTcs TpewmnHa
M rge 06bIYHO N3MePAIOT NoTeHuMan. 3HayeHns NoTeHumana BL0/b TPELWMH MOTYT 6bITb BECbMa HE3HAUYM-
TeNbHbIMU — HECKONbKO MWUAAUBONLT — HO B APYrMX Cayvasax AOCTUrat0T COTEH MUANUBONLT.

4. N3rOTOBNEHWNE OBPA3LIOB

4.1 O6wwue NonoXxeHus

4.1.1. Pa3mep o6pasua MOXeT orpaHuyMBaTb CTOMMOCTb MaTepuana, Hanmune matepuana B Tpebye-
MOM MeTannypruyeckom COCTOSHMM, a TaK)Ke BO3MOXHOCTU MCMbITaTeNbHOro 060pyaoBaHunsa (NpeaenbHbie
Harpysku, 06beM ucnbiTaTeslbHON Kamepbl). KpynHbie 06pasHbl MMEKT MPeUMMyLLecTBO B TOM, YTO Npu
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MCNbITaHUK Bce TpebyeMble XapaKTepUCTUKU MaTepuana nofyyarT ¢ BbICOKOW TOYHOCTbI U UCKIOYAOTCS
npobnembl, cBA3aHHble € 06LIel WAW TOYEUYHOW KOppOo3ueld, KOTOpble BO3HMKAKOT MpWM MCMOb30BaHWM
06pa3L,0oB Manoro NONEPeyYHOro CeYeHUs, Hanpumep, oYeHb TOHKO MPOBO/OKU.

4.1.2. OpueHTaLua ONbITHbIX 06Pa3LL0B, B3ATbIX OT OCHOBHOIO MaTepuana, no OTHOLWEHNIo0 K popme
W OpMEHTALMUWM 3epPeH W OCTaTOYHble HanpsXeHWs UMelT 60MblIOe 3HAYeHWe, PaBHO Kak W Hanuume
HeMeTanIMYecknx BKAOYEHNI 1N YacTuL, BTOPOR asbl.

4.1.3. B HeKOTOpbIX CAy4yasax MporpaMmbl UchbiTaHWs Ha KB cocTaBnailT nocne paspylleHuid B
YCNoBMAX 3KCMyaTauuun, n paspylleHHble deTan UCMOo/b3yHT B Ka4yeCTBE OMbITHOrO Martepuaya. Ecnu
TpebyeTcs oTO6paTh 06pasybl U3 paspyLleHHbIX U3Lennin Ans uccnefoBaHns pasBUTUS MUKPOTPELLUU, KX
0T6UPAIOT TONIBKO M3 30H, CBOBOAHBIX OT TPELLUH.

Pasnnuuna B CTPyKType meTanna, UMeILNecs B UCCNeAyeMOM U3LeNnm, Takke AO/MKHbI YUUTbLIBATLCA
npu Bbibope martepuana A1 U3roToBfieHNs 06pa3LLoB.

4.1.4. Ha wncnbiTyemble 06pasubl HAHOCAT WAEHTUGHUKALUOHHbIE HOMEpa MU UX KNeWMAT. OHu
[OO/MKHBI pacnonaratbCa Kak MOXHO Jafiblie OT MCMbITYEMOro y4yacTka obpasua, Hanpumep, Ha KoHLax
06pasL0B TMNa M30THYTOro 6pyca, 4ToObl M36exaTb BAMSHWNA Ha pe3y/nbTaTbl UCMbITaHWIA.

4.2.  CoCTOsiH/E NOBEPXHOCTU

4.2.1. 3apoxpgeHue TpewunH KP Bcerga CBf3aHO C MHULMMPOBAHMEM peakLMil Ha MOBEPXHOCTM,
NO3TOMY COCTOSIHME MOBEPXHOCTW OMNpeAensercs M3MeHEeHWEM ee LlepoxoBaToCcTW B 3aBUCMMOCTU OT
0C06eHHOCTEN BbIGPAaHHOTO MeToAa 06paboTKM. Ha MOBEPXHOCTM MOFYyT OCTaBaTbCA OCTaTOYHbIE Hamps-
XEeHUA, N NOKaNbHble N3MEHEHUS COCTaBa U CTPYKTYPbl MOTYT 6biTb CBA3aHbI C MOBEPXHOCTHLIMU CIOAMMU.
B nporpamme UCNbITaHWUIA cnefyeT yunTbiBaTb 3T (PaKTOPbI.

4.2.2. YncToTa MOBEPXHOCTW, Kak MpaBuno, OKasbiBaeT 60nee 3aMeTHOe anHAHWe Ha pesynbTaTbl
UCMbITAHUI MATKKX, 60Nee NNACTUYHbIX MaTepnanoBs Unm 06pa3Los 60nbLIOro cevyeHus. Tak Ha KP naTyHel
He OKa3blBaeT 3aMETHOr0 anHAHWUA 3Ha4YMTeNbHOE M3MeHeHWe LIepOX0oBaTOCTM MOBEPXHOCTM, TOrfa Kak
WwnnpoBaHMe, 0COBEHHO ecin NpU HeM 06pa3yoTCa MUKPOTPELUUHbBI, MOXET Pe3KO CHU3UTb CONPOTUBIE-
Kue BbICOKOMPOYHbIX CTaneid K KP. BausHue W3MeHEHUA LIepOXOBAaTOCTU MOBEPXHOCTU W3MEHseTCs
06paTHO NPOMOPLMOHANBHO CeYeHnto 06pas3LoB.

4.2.3. OcTaTO4Hble HanNpsXeHUS BO3HUKAKT Ha MOBEPXHOCTU KaK pesy/nbTaT HEOAHOPOAHOW aTne-
TUYeckoi gedopmauunmn, Hanpmmep, 06ycnoaneHHoOn mMexaHW4YecKol 06paboTKON, WAM KOCBEHHO, BCAeA-
CTBME TennoBbiX 3(HEKTOB UAN W3MEHEeHWU obbema, CBA3aHHbIX C ()a3oBbIMW MpeBpalieHuaMn. MoryT
TakXe BO3HMKaTb N0KabHble U3MEHEHUS B cocTaBe. OCTaTOUYHbIE HAMPAXEHMNA HA MOBEPXHOCTU 06pasLoB,
UCNbITbIBaEMbIX Ha KP, BANAIOT Ha ANTENbHOCTb UCNbITAHWIA: CKUMalOLMe HaMpPsXXeHUs yBeNNUYnBaloT,
a pacTarvealolme — yMeHbLUAT BPeMS 40 paspyLleHnUs npu ApYrux cCpaBHUMbIX YCN0BMAX. OCTaTOUYHbIe
HanpsHKEeHNsA YCTPaHAKT WAM YMEHbLIAKT COOTBETCTBYHLLEN TepMM4YecKol 06paboTKO, NPOBOAUMOINA
Takum o6pasom, 4To6bl He MoanuATb Ha Apyrve MakTopbl, HANPUMepP, Ha MexaHW4eckue CBOWCTBA.

4.2.4. TIOMMMO pax/MYHbIX BO3AEWCTBUIA, 0OBLACHAEMbIX 3((HEKTAMU OCTATOUHbIX HaMpsHKeHWN,
CTPYKTYPHbIe N3MEHEHNS, BO3HWKatOLLLMe B MOBEPXHOCTHBIX CNOAX 06pa3L0B, MOTYT 6biTb 3HAUUTENIbHLIMU
camu no cebe B OTHOWEHUN anusHuA Ha KP HekoTopbix cnnaBoB. BnusHue anacTHYeckol gedopmayuu
Ha conpoTnaneHne pacTpeckMBaHWUIO MOXET 6biTb AOBOMbHO 3HAYMTENbHbLIM, KaK U anusaHne NoKanbHbIX
(ha30BbIX MpeBpalleHnii nof AelicTBUEM AedopMaluuy UNK Tenna, reHepHPOanHHOro nocnegHei.

Hanpumep, Bpems [0 pa3pylieHus o6pasyoB ctaneii Tuna 18—8 ¢ mexaHM4ecku ob6paboTaHHOW
NOBEPXHOCTbIO GyAeT MeHblle (MpUMepHO B 4 pasa), Yyem Ans 06pasLoB C NOBEPXHOCTbLIO, MOMYYEHHON
3M1eKTPONONHPOBaHHEM; 06pa3Libl BbICOKOMPOYHbIX, 3aKaNeHHbIX W OTNYLEHHbIX cTanei, WandoBaHnio
KOTOPbIX cnoco6cTBYeT 06pa3oBaHNe TOHKOIO CN0S HEOTMNYLIEeNHOro MapTeHCUTa Ha NOBEPXHOCTH, 06na-
[Al0T MOBbIWEHHON YyBCTBUTENbHOCTHIO K KP.

4.2.5. Tepmunyeckas o6paboTka, NpoBOAMMASA HA NOMHOCTbIO M3FOTOBMEHHbLIX 06pasLax, MOXET Bbl-
3BaTh [JOBO/ILHO 3HAUYNTENbHbIE M3MEHEHNs COCTaBa MOBEPXHOCTH, Hanpumep, 06e3yrnepoXxmBaHme cranei
unn 06ecLMHKOBaHMe NaTyHel, KOTOpble BbI3blBAOT pe3koe M3MeHeHue conpoTuaneHHs KP. TMneHku
OKWC/I0B, 0COBEHHO ec/iv OHWM 06pa3oBannCh NPU BbICOKMX TEMMepaTypax BO BpemMs TepMoo6paboTku munm
M3roTOB/IEHUNSA, MOTYT BIMATL Ha Pe3y/bTaTbl UCMbITaHWUIA, B 0CO6EHHOCTM TOrAa, Korja BpemMs 3apoxeHuns
TPEeLUH COCTaBNAET 3HAYMTENIbHYIO YacTb BPEMEHW [0 paspyLUeHUs.

4.2.6. Ecnn [0 OKOHYaTeNbHOW NOArOTOBKM MOBEPXHOCTU 06pasL0B MCMNOMAb3YIOT XMMUYECKUE Unn
3NEKTPOXMMUYECKNE METOAbl 06paboTKu, cnefyeT NMPUHATH Mepbl, o6ecrneynBaroLe MUHUMaNbHOe 3a-
rpAsHeHMe MoBepxHocTU. [l1d maTepuanos, YyBCTBUTE/IbHbIX K pPaspyLUeHUIO MpU HaBOLOPOXUBAHUM, He
[0MyCcKaeTCcs MCNOoNb30BaTb XMMUYECKUE WAN 3NeKTPOXMMUYECKMe MeToAbl 06paboTKu, npu KOTOPbIX
BblfenseTcs Bogopod. Mpu aTux 06paboTKax MHOrLa BO3HMKAET n3buparenbHas KOppo3us onpefeneHHbIX
(has. 4ToO MOXEeT BAMATb Ha Pe3ynbTaTbl UCMbITAHUIA.

4.3. BnwusHue n.lowagmn obpasLos

PesynbTaTbl MCNbITaHUA Ha KP 3aBUCAT OT niowwartn UcnbiTyeMbix 06pasLos, noABepraeMoii geicT-
BUIO cpefbl. O6bIYHO BANAHWE 3aK/I0YAETCA B yBeIMYeHUN pa3bpoca pesynbTaTos, M obpaseL JO/KeH UMETb
[OCTaTOUYHble pasmepbl, YTOObI CBECTM K MUHUMYMY 3TOT a(h(eKT.
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4.4, WcnbiTaHne 06pasLioB C NpejBapuTebHO HAaHECEHHON TPELUMHON

4.41. Wcnonb3oBaHne 06pa3L0oB C Hagpe3aMu npu ucnbiTaHnax Ha KP gaet ctabunbHylo BOCnpo-
M3BOAMMOCTb pe3y/bTaToB 6narofaps SerkocTu U3MepeHus Takux napameTpos, Kak CKOPOCTb pocTa Tpe-
WWH. KOrAa MosoXeHue TPeLwHbl NpeaBapuTeibHO onpefeneHo. Mpu ncnblTaHMAX rnagkux obpasuos B
MOEHTUYHbBIX YCN0BUSAX pPacTpecknBaHua He Habnopaetcs. MccnefosaHns B 061aCTM MeXaHWKN XPYMNKOro
paspyLleHns NpyBeNN K 3BOMOLMUKM HOBON 06nacTn ucnbiTaHna Ha KP Ha ocHOBe MCnonib3oBaHUA 06pas-
LIOB. UMEIOLMNX OCTPYIO, NPefBapuTe/IbHO HAHECEHHYIO TpeLLuHY, 06bIYHO NoyYaeMyto OT Hajpesa nyTem
YCTaNIOCTHOIO Harpy>xXeHus.

MpumeuaHune. OnpedeneHne B NpOLECCE UCTbITaHWIA 3HAYEHWUIA KO3(MMLMEHTA UHTEHCMBHOCTM Hanps-
XeHUin Kt, KOTOpbI onpedenseT 06nacTb HaNPsXXeHU B3N BEPLUMHbI TPELUMHBI. UMeeT GO0MbLLIOe NPaKTUYecKoe
3HayeHue, 0COBEHHO 1 MaTepPUasioB C BbICOKUM MPEAeioM TEKYHYECTH, MOCKO/bKY W3Ae/ns YacTo VMEKOT TPELUMHBI.
MOSIBASIOLLMECS B MPOLIECCE MX U3TOTOB/IEHMS WM SKCMyataumu. 0 BenunHe KO((MULIMEHTA UHTEHCUBHOCTM
HaNPSHKEHMIA MOXKET ObITb OMCHCHA BEPOSATHOCTL M NPEfe/ibHasA CTeNeHb PACclPOCTPaHEHUs! TPELLMHbI, YTO NO3BONUT
cAenatb BblBOAbl O BO3MOXXHOCTU AasibHeliLLelt aKCryaTaumnn nsgenvs.

4.4.2. TpygHoCcTM npu BbiGOpe rnagkmx 06pas3uoB ANA OUEHKM conpoTuBneHus KP aHanornyHbol
TPYAHOCTAM npw Bbi6ope O6GpasyoBe NpeaBapuTebHO HAaHECEHHON TPeLLMHOW 1M3-3a 601bLLION0 KoNnyecTsa
TMNOB Takmx o6pasyos. CToikocTb K KP 06pa3uoB pasnnMyHbiX pasMepoB H (hOPM CBA3bIBAeTCA 4epes
KO3 PULMEHT MHTEHCMBHOCTW HaMPSXKEHUSA, YTO MO3BONAET CONOCTABNATL Pe3ynbTaTbl UCMbITAHWNA.

Havnbonbline TpygHOCTU CBA3aHbI C HEOOXOAMMOCTbIO Bblibopa 06pa3uLoB 60MbWINX pasMepoB U3
BbICOKOMIACTUYHBIX METaN10B. JKCnyaTauMoHHble paspyweHus npu KP Hanbosee 4acTo NpoUCXoaaT B
BbICOKOMNMACTUYHbIX MaTepuanax B OTHOCUTENIbHO TOHKWX CeYeHUAX, YTO NPUBOAUT K OMpefeneHHbIM
npo6nemam npu Bbibope 06pa3uos. O6pasubl C NpefBapuTe/lbHO HAHECEHHbIMU TpeLMHaMK, pasMepsbl
KOTOpbIX HE COOTBETCTBYIOT TpebOBaHMAM NUHEWHOrO YMNpyroro aHanvsa, cnefyeT NPUMEHATb B Tex
cnyyvasx, Korga pesynbTaTbl UCMbITAHUIA WCMONL3YIOT AN W3AeNUid TaKMX e pasMepoB U aHanornyHbIX
YCNOBWIA 3KcnayaTauum.

4.4.3. Vcxopa u3 NUHERHON MeXaHWKKM pas3pyLueHnsi, MOXHO HaliTUu npumepsl, r4e UCNONb30BaHMe
06pasyoB C npesBapuTesbHO HAHECEHHLIMU TPeLiMHamu Aas MOAENMPOBaHWSA YCNOBWIA 3KcnyaTauuu
onpaBfaHO TOW OTHOCUTE/bHOM NErKOCTbO, C KOTOPOI 3apOXAalTcs TPELWUHbl Npu pasBUTUU KOPPO3u-
OHHOro mpouecca, WA MPenMyLLecTBaMMW, KOTOPble MOFYT 6biTb MOY4YeHbl OT PacnpoCTPaHEeHUs OAHOM
€ANHCTBEHHOI TPELLUHBI.

MpumeuvaHune. Hc Bcerga cnpasefvBbl YTBEPXKAEHNS, YUTO UCMONb30BaHNE YKa3aHHbIX 06pasLioB WUCKIIHO-
YaeT HauaIbHYI0 CTAAMI0 PAasBUTUS TPELUMH, TaK Kak OHW OWIMGOYHO CBALIBAIOTCH C B/MAHUEM KOPPO3VOHHOIO
MUNNHTA, NPUBOAALLETO K KOHLEHTPALMN HAMPSKEHUS, COU3MEPUMOIi C KOHLEHTPALMEN HaNpsxXeHUA B BepLUnHE
npesBapuTeNbHO HaHECEHHOMW TPELLUWHBI.

Pa3mepbl 1 (hopMa NUITWHTA, Hagpe3a MW npejBapuTeslbHO HAHECEHHOW TPeLnHbI, pacnpeseneHue
HanpsHXKeHU NPy NCMbITAHUAX BaXHbl MPW PACCMOTPEHUN BAUAHWS 3NEKTPOXMMUYECKUX (aKTOpoB. ITO
00bACHAETCA TEM, YTO NPU HApYLUEHUWN HENPEPbIBHOCTW reOMeTPUYECKOro KOHTY pa CO34alTca N0Kann3o-
BaHHbIe 3/IEKTPOXUMUYECKUNE YCIOBMA B YACTU COCTaBa Cpeabl UM 31eKTPOLHOr0 NoTeHumana, 6narofaps
KOTOPbIM BO3MOXHO pPacnpocTpaHeHne KOPPO3MOHHbIX TPELLUH.

Bo3paxeHus, KOTopble MHOTAA BblABUTanvucb NPOTWUB UCMONb30BaHMS 06pa3L0B C MpesBapUTeNbHO
HaHeCeHHbIMK TpewMHaMmn (HanpmMmMep, B OTHOLWEHWW NPaBOMEPHOCTM BbipaliMBaHUS TPaAHCKPUCTANINT-
HOI NpeaBapuTENbHON TPewWwUHbI Bo6pasLie, KOTOPbIA MogBepraeTcs MeXKpUCTanTMTHOMY KOPPO3VOHHOMY
pacTpPecKMBaHUIO, UAN B OTHOLWEHUM HEO6XOAMMOCTU MPOBELEHMS AOPOrOCTOAWMX 3KCMEPUMEHTOB ANs
NoNfyYeHNs 0YeHb OCTPbIX TPELUWUH. B TO BpEMSA KaK BO3[eCTBME KOPPO3MOHHOM Cpefbl MOXET NPUTYNUTb
TPeLMHY pacTBOPEHMEM), HE YUUTLIBAKT TOF0, YTO TAKMe OCTPble HECMIOTHOCTU CYLLECTBYIOT B peanbHbIX
maTepuanax. OfHO M3 TNaBHbIX MPeEVMYLLECTB UCMbITaHWUS 06pa3LoB C NpefBapUTENIbHO HaHECEHHbIMU
TpewmHamm B TOM, YTO OHO NO3BOJIAET MONYYUTb fAHHbIE, HA OCHOBE KOTOPbIX PacCcUMTbIBAKOTCA MaKcu-
ManbHO AONYCTUMble pa3mepbl AedeKTa B KOHCTPYKUMAX. CneayeT yumTbiBaTb, UYTO CYLLECTBYET HUXHUIA
npegen pasmepa AedeKkTOB W BepXHW MpeAen MNPUIOXKEHHbIX HaMpsXeHWi, 3a NpeAenaMmu KOTOPbIX
NPpUMeHeHNEe 3aKOHOB NIMHENHOW MexaHWKW pas3pyLlLueHus HenpaBoOMepHO. B 4acTHOCTU, pe3ynbTaTbl WUC-
nbiTaHW Npu pa3mepax AeekToB Hke 0,1 MM WK KOrAa BeNNYMHa IOKANbHOT0 HaMpPsXXeHWs focTuraet
npegena TeKy4YecTu, MOTyT 6biTb HE OUEHb HAAEXHbLIMU, KaK U pacyeTbl MakCMMalbHbIX pa3MepoB foMyc-
TUMOro gedekTa.

4.4.4. Ecan mMcnonb3ytoT 06pasHbl C NpefBapuTenbHO HAaHECEHHBIMU TpelHaMy U B faHHbIX pas-
NINYHbIX NabopaTopuii UMEKTCA pacxXoXeHWs, To 45 onpeAeneHns Kup npUMeHSAI0T MeToZ Bo3pacTaroLei
Harpysku.

MpumeyaHune. [pu CTYNEHYATOM M MPSMOM Harpy>eHusx Habmraanocs XOpoLLUee CorlacoBaHne pesyb-
TaToB MCMbITaHWIA, O4HAKO Gbla OTMEYEHa TaloKe X 3aBUCKMOCTb OT CKOPOCTW CTYNEHYaTOro Harpy>KeHus.

4.45. Ecnn TpewMHa pacnpocTpanuiack Ha onpefeneHHoe paccTosiHUe, TO UCMbITaHWe Ha rNagKkom
06pasLie CTAaHOBUTCA HEOTMUMMbBIM OT UCTbITAHUS, B KOTOPOM PacTpPecKMBaHUe 3apOXAaeTcsa oT npejsa-
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PHTENbHO MOMYYEHHON TpewWuHbl, — Mo KpaiiHeii Mepe, B OTHOLWEHWU K~p, XOTA MOXeT HabnopaTbcs
BNVNSHUE 3MEKTPOXUMUYECKUX (DAKTOPOB.

4.4.6. Mpw BbluMCNEHUW Nepes NPOBEAEHUEM WCMbITAaHWUA AVHbI UCXOLHON NpesBapuMTeNnbHO HaHe-
CEHHO YCTanoCTHOW TPELyMHbl YYMTBIBAIOT, YTO TPELLMHA MOXET UMETb KPUBU3HY U MakcUManbHas ganHa
TPeLWUHbl MOXET 6bITb 60/blLUE N3MEPEHHOW Ha MOBEPXHOCTM 06pasHa.

5. AYEVKW AN1A UCTIbITAHUSA

5.1. fuelika, B KOTOpPOI MomelyaeTcs obpasel v cpefa 4na ucnbiTaHna Ha KP. npeactaBnsieT coboi
COCYf, M3rOTOBJ/IEHHbIA M3 CTeKNa UAKN APYTrOoro XMMWYECKU UHEPTHOTO MaTepuana, He VMEIOLLEero aneKkT-
pPUYecKoro B3avMOAe/CTBUA C OMbITHBIM 06pa3LoM.

MpumedaHue. CnefyeT yuuTbiBaTb BbilLENAUMBAIOLIEE BO3AEHCTBME HA CTEK/O KOHLEHTPUPOBAHHbIX
pacTBOPOB FMAPOOKMCA HATpUsl, a TakKe MeHee OYEBMAHbIE PeaKLUyMn MEXIy MaTepuasioM CoCyaa U UCMbITaTebHOM
cpepoit. Tak. B ropsueli BbICOKOUMCTON BOAHON Cpefie BO BPEMS WUCMbITaHWA BbllleNauyMBaeTCA AOCTaTOHHOE
KO/INYECTBO [BYOKMCU KPEMHUSI U3 CTEKNISIHHOW CTaHAapTHOW NabopaTopHOi nocyfbl, KOTOPOe MOXET 3HaUYMTeNbHO
MOBUATL HA KOPPO3VMOHHOE MOBeAeHMe 06pasLoB, M3rOTOBMEHHbLIX U3 HU3KOMErMPOBaHHOM CTa/N.

5.2, Ecnu Tpewunna 3apoXK4aeTcA Ha MOBEPXHOCTWU, Yepe3 KOTOPYK MPOUCXOAMT Tensornepefava,
cnefyeT MPOEKTUPOBATb TakKyld UCMbITaTeNbHYH fueliky, KoTopas yuuTbiBana 6bl 3TOT 3pheKT, Tak Kak
MEeCTHOe YBenunyeHue KOHLEeHTpauuu BeliecTB B pacTBope BOAM3M MOBEPXHOCTU pasgena MOXET Wrpatb
BaXHYI0 pOfib B CTUMYNMPOBAHWM MNpoLiecca pacTpeckmBaHUA, 0CO6EHHO B Tex Cciayyasx, Korga 3a cuet
MCMNapeHns Ha MOBEPXHOCTU MPOMCXOAMT OCaXAeHWEe PacTBOPEHHbIX BellecTB (pacTpecKknBaHue Tpy6 u3
HepXKaBetoLLeli CTanu Mo Tennousonauunei, LWeno4YHoe pacTPeCKMBaHWe KienaHblX MapoBbliX KOTNOB U3
HN3KONErMpoBaHHOM cTanw).

5.3. Mpy NpPOeKTUPOBaHMM WUCMbITATENbHbIX AYEEK CleAyeT yunTbiBaTb COOTHOLWIEHWE nowaan 06-
pa3uoB 1 06beMa pacTBopa, B KOTOPbIA OHU norpyxeHs! (M. 3.1.3).

6. OCOBEHHOCTU HAYAJIA UCMbITAHUN

HauyaTo McnblTaHWii Na KOPpO3WI0 MOA HanpsikeHWeM O3Ha4yaeT KOWaKT cpefbl ¢ o6pasuyamu, B
KOTOPbIX CO3AaHbl HanpskeHus. OfHAKO Heco6l0eHNe NOCNEA0BATENbHOCTM 3TANOB MOXET NOBAUSATDL Ha
nony4eHHble pe3ynbTaTbl. Hanpumep, Npu KOPPO3UOHHBIX UCMbITAHUAX B aTMOCHEpe Ha pe3ynbTaTbl BAUSET
BpeMs rofa, KOrja HauWHaeTcs fLaHHOe WCMbITaHWe, a TakXKe OpMeHTauus o6pasHa, T. €. pacnofoxeHue
PacTSHYTO NOBEPXHOCTU 06pa3LoB, NPU UCMLITAHUAX HA U3rNG (TOPU3OHTANLHO KBEPXY MK KUH3Y, UK
noA Kakum-To Apyrum yriom). Ho Aaxe B 1abopaTOpPHbIX YCMOBMSX Ha pe3ynbTaTbl MOXET BAUSTH
OTHOLLUEHME BPEMEHMN MPUIOXKEHUS HANPSXEHWU KO BPeMeHU MOABeAeHUs Cpefbl, a TaKe Bpems 40CTM-
KEHUs TemnepaTypbl UCMbITAaHUS AWM BPeMs 40 Hauana Kakoro-nm6o 3NeKTPOXMMUYECKOro CTUMYANpO-
BaHUA.CNnefyeT YuuTbiBaTb TaKXe [AaHHble WCNbITAaHWA C BO3pacTalolieli Harpyskoid 06pasyoB ¢
NpefBapuTeNbHO HAHECEHHBLIMU TpewMHaMU, yKasaHHble B M. 4.4.4,

7. OUEHKA I OBPABOTKA PE3YJ/IbTATOB

7.1. Yucno cTtaHAapTHLIX METOA0B MUCMbITaHUA Ha KP # METOA0B OMEHKWN MONYYeHHbIX pe3ynbLTaTtos
yBenmynBaeTcs 3a nocnefHue rogbl. MoaToMy BbIGOP MeTOAa OLEHKM 3aBUCUT OT psAja hakTopoB, YTO He
WCKMIOYaeT B paje cnyyaeB MPUMEHEHMS JOCTAaTOYHO NPOCTOW OLEHKM.

7.2. TlepBblii METOL OLLEHKW 3aKN04anca B OnNpefeneHny BPEMeHU 40 paspyLlleHus (MM oTCyTCTBMA
paspylueHus) obpasHa. CrnefyeT yunTbiBaTb PS4 OFPaHUYEHU NPU ero NPUMEHEHNN: BANSHUE XECTKOCTH
HarpyaroLero yCTporicTea, BA3KOCTb paspyLleHns matepuana, arpecCUMBHOCTb Cpefbl, Yncno obpasoBas-
LIMXCA TPELLUH, TONWKUHY obpasua u gpyrue hakTopbl, pacCMOTPeHHbIe B M. 2.2.

7.3. OueHkaconpoTusneHna KI* marepnanos nNo BpeMeHU A0 paspyLleHns npu JaHHOM HanpsXeHnm
JaXe Npu MCNonb3oBaHWWM CTaHAApTHOro obopyjoBaHWA He Bcerga onpasfaHa. [MoporoBblii YpOBEHb
HanpshkeHnsa unm (gns o6pasyoB ¢ NpeABapuTeNIbHO HAHECEHHOW TPELYMHO) NOpPOroBblii KO3 uLMeHT
WHTEHCUBHOCTM HanpsXeHWi fsansercs 6onee HafeXHOW OCHOBOI ANA CONOCTaBNEHUA Pe3yNbTaTos.

MpegnoyTuTensHee MCNbITbIBaTb 06pasHbl B AMana30oHe YPOBHE HayanbHOr0o HampsXeHWs wuam
HayanbHOro KoauLmeHTa MHTEHCUBHOCTW HaNPsHKeHWs, YeM NPOBOAUTL 60/bLLIOE KONNYECTBO NOBTOP-
HbIX UCMbITAaHW NPW OJHOM W TOM XX€ YPOBHE HanpsXeHWUs UAN KoL MeHTa MHTEHCUBHOCTW Hanps-
XeHuns. Mpyu NCnonb30BaHUM Takoro MOAX0A4A MOXHO O0XMUAATb Pasnnyuii B MOMYUYeHHbIX pesynbTaTax B
3aBMCUMOCTM OT TUNa UCMbITAaHWA. YPOBEHb MNOPOroBOro HanpsXXeHus (MAn NOpPoroBoro KoadguumeHTa
WHTEHCUBHOCTM HaNPsHXKEHUN) B UCMbITAHUU NPU MOCTOSHHOMN Harpy3ke NMeeT TEHAEHLMIO K YMEHbLUEHWIO
B CPaBHEHUWN C YPOBHAMU B YCNOBUAX MOCTOSAHHOW 06Lwei gehopmauuu.
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CneayeT yunTbiBaTb, YTO Pe3y/bTaTbl 3aBUCAT OT MUCMbITaTeNbHOW Cpefbl, NOPOroBOe 3HaueHWe npu
UCNbITAHUN BOAHOM PacTBOPe OT/NYAETCSA OT NOPOroBOro 3HAYEHWS MPU UCMbITAaHWUSAX B APYTMX pacTBOpax.

7.4, s yMeHblUEHMS yucia MCMbITyeMblX 06pas3LoB Npu ONpefeneHn NoporoBoro HanmpsKeHus
UCMOMb3YHT CUCTEMY BUHAPHOTO MOMCKa. MpW 3TOM NepBOe UCMbITaHWe MOBOAAT MPWU HayaabHOM Hanps-
KEHWUW. PaBHOM MOMOBMHE Npedena MPOYHOCTW WUCCNeAyeMoro martepuana, nocneayoune UCnbiTaHus —
Npy HanpsXeHWUsX, KpaTHbIX APYrUM 4ONSM NpeAena NMPOYHOCTU, KaK MOKasaHO Ha 4YepTexe, B 3aBUCU-
MOCTM OT TOr0, ByAeT UM HET NPOMCXOANTL paspylieHne 06pasLoB B NpeablayLeM MCMbiTaHuu.

7.5. Tlpy MCRbITAaHWAX B KA4YecTBe KPUTEPWUS UCMOMb3YIOT BPEMS 40 MOSIB/IEHUS MEPBON TPELYMHBI.
Mpu ocmoTpe 06pa3LoB BO BPeMms WCMbITAHWS creayeT co61t0AaTb OCTOPOXHOCTb, UTO6bI U3GEXaThb
3arpsi3HeHUs NOBEPXHOCTel. HekoTopble PacTBOPbI, MCMOMb3YeMble AN BbISIBNEHUS TPeLWWMH, cogepxar
3HAUNTENbHbIE KONMUYECTBA BpeAHbIX MpuUMeceil, KOTopble camMu no cebe MoryT BbidbiBaTb KP. Cneayet
NpYHUMaTL BO BHUMaHWE, YTO CHATUE 06Pa3L0B C WCMbITAHWA U MOCNedylollas NOBTOPHAs MOCTaHOBKa
MOTYT MOBAUSATL HAa Pe3ynbTaTbl UCMbITAHWA, NO3TOMY CNEAYeT MMeTb HECKO/bKO 06pasioB Ha OAHOM
YPOBHE HamnpsKeHWs, YToBbl UCKNOUUTL MOBTOPHYIO MOCTAHOBKY.

MeToamMKa BUHAPHOTO MOVCKA /151 ONPEAE/IEHNs MOPOrOBOTO HAMPSHKEHNS

McnblTanne/  Wcenbl T aHne? WcenblTanue5 Ucenbiranve”™.  Mcnbl T aHunes.

P —paspywuuncs;
HP —He paspymncs;
0, —BPEMEHHOE COMPOTUBIIEHNE NPU PACTAKEHNN

YacTo 06pa3Hbl OCMaTPUBAOT MOA MUKPOCKOMOM MpY ManoMm yBeNUYeHUW. B Taknx cnyyasx cregyet
1Cnonb3oBaTb CTaHAAPTHOE yBenuueHue (Hanpumep, 20X), NOCKO/bKY BbISIBNEHWE TPELLUH 3aBUCUT OT
paspeluaroLLeil Cnoco6HOCTM UCNONb3YEMON CUCTEMBI.

7.6. N3 onpeaeneHus KOppo3Wu MOf HamnpsyKeHWEM BULHO, YTO OHO BK/IHOYAeT 06befUMEHHOE
fencTBue AByX (PaKTOPOB; CNeAoBaTeslbHO, WHAMBUAYaANbHbIA 3P HEKT Cpeabl JOMKEH OLEeHMBATLCA OT-
AeNbHO ANs NMOATBEPXKAEHMS TOT0, YTO UCMbITYeMblli 06pasel paspywuncs ot KP.

MporpamMmma pa6oT JO/MKHA BK/HOYATb UCMbITAaHWE HEHANPSXKEHHbIX 06pa3LoB, KOTOpble UCCNeAyoT
noc/se OKOHYaHMS UCMbITAaHWUS Pa3IMYHLIMU METOAAaMU C LieNblo MOyYeHUs CPaBHUTENbHBIX [aHHbIX.

7.7. Pe3ynbTaTbl UCNbITAHUIA MPW Manoli CKOpoCTW AethopMaLuy OLeHMBAKT, UCMNONb3Ys Psf napa-
meTpoB. AhdekTbl KP MOXHO NpeAcTaBUTb B BUAE KPUBOW 3aBUCMMOCTW Npornba OT Harpysku Uam uyepes
MaKCMMasbHO LOCTUTHYTYI Harpy3ky Wau yAAMHEHWE NPpU paspyLleHnn. DTU XapakKTepuCTUKK, a Takxke
OTHOCUTE/IbHOE CYXXeHNe UCNOJb3YIOT 418 BblpaXeHnsa YyBCcTBUTENbHOCTM K KP. Mpu oueHKe pesynsTaTtos
COYeTaHMEe Harpy3Kn W NJaCTUYHOCTU MOXET ABTATHLCS MOSIE3HON OCHOBOW AN cpaBHeHMs. Kak 1 B Apyrux
MEeToAax WCMbITaHUA, MpeMs [0 paspyLlleHus SIBASETCSH MOME3HbIM MapaMeTpoM OLEeHKM, pesynbTatbl
06bIYHO HOPMaNMU3YHTCS [eNleHUEeM UX Ha BpPeMs [0 paspyLlUeHWs B UHepTHOI cpefe npu OfMHAKOBO
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cKopocTu gedhopmaumu 1 TemnepaType. MIHOraa Ans OLeHKN YyBCTBUTENbHOCTY K KP nccnegytoT BHeLWHNI
BWU[, NOBEPXHOCTW M3M0Ma. B KayecTBe KpMUTEpus MCMOMb3YIOT NPOLEHTHOE OTHOLUEHME MAOLWaAN paspy-
WeHNA BCNeACMLLIe BO3AEVCTBMA OKPY>XKaloLW el Cpefbl K MAacTUYeCKOMY pa3pyLleHHIo.

7.8. CKOpOCTb pacnpefeneHnss KOPPO3MOHHbIX TPELMH WU MOPOroBbIi KOIPHULMEHT UHTEHCUB-
HOCTW Hanps>KeHUs ABNAIOTCA BaXHOW WH(OpMauueld, KoTopas HeobxoAnMa KOHCTPYKTopy. Mcnonb3o-
BaHuWe 06pa3LoB C MpeABapuUTE/IbHO HAHECeHHbIMW TpewMHamn Haubosiee NPUrofHO MpU OLEHKe (C
HEKOTOPbIMWU OroBOPKaMu) CKOPOCTWU poOCTa TpewiuMH. PacnpocTpaHeHue TpewuH MOXHO Mpoc/ieAnTb
pas3NyHbIMK CNOCO6aMMU: HanpUMep, U3MEHeHWeM MOAATANBOCTU, C MOMOLULIO PEHTreHa, akyCTUYeCcKon
3MUCCUU, WU3MEPEHUs najeHus noTeHuwana u T. 4. [nagkve o6pasHbl WCMONL3YHOT ANS ONpefeneHns
CKOPOCTU PasBUTMA TPELWH MNPU MPepbIBUCTOM WUCMbITAHUU, MPU KOTOPOM MO UCTEYEHUU PasNUYHbIX
WHTEPBaNoB BPEMEHWN ONpefenstoT TPeLWUHbI Pa3MYHON AANHbI. [oporoeble KO3 ®HULNEHTbI MHTEHCUB-
HOCTW HanpsXXeHWs ONpeAensoT Ha OCHOBAHUW BbILIEPACCMOTPEHHbIX HAGMIOAEHNI NN NPU UCMBITAHUN
npu Bo3pacTaloleil Harpyske 06pasnos ¢ nNpefBapuTe/lbHO HAHECEHHbLIMU TPELYUHAMU.

7.9. PesynbTatbl ncnbiTaHnit Ha KP cnegyeT o6pabaTbiBaTb MeTOfaMn MaTeMaTUYeCcKoi CTaTUCTUKMK,
€C/IN 3TO BO3MOXHO.

MPNNOXEHUE
PexkomeHayemoe

TEPMWHbI. MPUMEHAEMBIE B CTAHOAPTE, U NMOACHEHUA K HUM

1 Koppo3svoHHoe pacTpeckviBaHue (KP) —nopaxeHve MeTanna, Bbl3BaHHOE OLHOBPEMEHHbLIM BO3LENCTBUEM
KOPPO3WOHHOM Cpefbl ¥ HOMUHA/IbHO CTaTUHECKUM PaCTATMBAIOLLMM HANPsHKEHWEM, B pe3y/ibTaTe KOTOPOK 06bIYHO
06pasytoTCs TPELLMHbI. ITOT MPOLECC YACTO 3HAUMTE/ILHO CHIXKAET HECYLLYHO CMOCOGHOCTL METAIIMUECKUX KOHCTPYK-
LIMIA.

2. Moporosoe HanpspkeHne npu KP ( 0Kp) — HanpshkeHue, Bbille KOTOPOro TpewmHbl 0T KP BO3HMKAOT 1 pacTyT
npy onpegeneHHbIX YCAOBKAX UCMbITaHWS.

3. TloporoBbiii KOIMAULMEHT UHTEHCMBHOCTW HampsbkeHus mpu KP (A, K —Ko3(h(hULMEHT UHTEHCUBHOCTU
HanpsXXeHU Npyu MAOCKOM AedopMaLi, XapakTepusytoLWmMii CONPOTUBEHE MaTepuana pocTy TPewHbl Mpu
KOPPO3MOHHOM PAacTpecKuBaHWM (B AaHHbIX YC/IOBMAX 3MEKTPOUT, Temreparypa U T. W.), HUXEe KOTOpPOro poct
TPELMHbI OTCYTCTBYET MM CKOPOCTb pocTa He npesbiaeT 0.0001 mm/u.

4. KOo3(MULMEHT VHTEHCUBHOCTU HanpsbkeHun (A") —BeNMUMHa, XapaKTepusyoLas NHTEHCUBHOCTb Hampse-
HUiA B6GIM3M BEPLUMHBI TPELLMHDBI B IMHEHO YNpYrol cpede Npy 0TPbIBHOM TuMe fediopMaLyv (MOBEPXHOCTY TPELLMHBI
OTXOAAT Apyr OT Apyra no HOpMan) B YCMOBUAX TPEXOCHOrO HampsXeHHOro COCTOSHWUA maTepuana (Npy nioCKoi
fehopmauun).

5. VicnbiTaTenbHas cpefa —aKcnnyaTtaumMoHHas v nabopaTtopHas cpefa, B KOTOPOU 3KCMOHUPYETCS MUCMbITye-
Mblll 06pasel,. KOHLeHTpauma cpefpl MOAAEPKMBAETCA MOCTOSAHHON WM MEHSETCA YCTaHOBMEHHbIM 06pasom. [Mpu
KP cocTas cpefbl YacTo AB/ISETCA BeCbMA CreLUpUYHbIM.

6. Hauano vcnbiTaHns —Bpems, KOra NprnoXeHo HanpshkeHve 1y obpaseL, NOMeLLEH B KOPPO3VOHHYHO CPeay,
B 3aBMCMMOCTY OT TOrO, Kakas ornepauus NpPOVCXOAMUT MO3Xe.

7. Bpema [0 NOSBMEHWS TPELLWHbI —Mepuof BPEMEHW OT Hayana MCMbITaHWs 40 MOMEHTa, Korja TpeluyHa
06HapY)X1BaeTCA YCTaHOBNEHHbIM CMOCOBOM.

8. Bpewms 10 paspyLLeHns — Nepuog BPeMeHN OT Hauana UCMbITaHWs [0 paspyLLUeHNs; 3a KpUTEpUM paspyLUeHNs
NPMHUMAOT BPEMA NEPBOr0 MOAB/EHUS TPELLUMH, BPeMs MOAHOrO paspyLUeHus MCMbITyeMoro obpasua uan Bpems
HaCTYMN/eHNst COrNacoBaHHOIO NMPOMEXYTOYHOr0 COCTOAAHUSA 06pasLa.

9. VcnbiTaHye Mpy Masnoii CKopocTW AedhopMaLmmn - WCMbITaHWe NP KOHTPOIMPYEMOM PacTSHXKEHUN UNn U3runbe
MCMbITYeMOro o6pasuia mpu HavanbHOW CKOpoCcTW Aethopmauumn B AmanasoHe oT ) 3 go |'0“? c-1. Oecdopmaums
YBE/INYMBAETCS HENPEPbIBHO MY CTYMEHYATO, HO HC LK/IMYECKN.

10. CpepHss CKOPOCTb POCTa TPELLWHbI — MaKCUMaibHas Fny6uHa TpewwmnHbl (TPeLnH) BCEACTBME KOPPO3UOH-
HOr0 pacTPecKMBaHWS, AefeHHas Ha BPeMS MCMbITaHWA.

11. OpvieHTaumus - HanpaBfieHVe MPOAO/bLHOM OCK pacTArMBaemMoro o6pasla OTHOCUTENbHO HEKOTOPOro yCTa-
HOB/IEHHOTO HanpsbkKeHWs B nonydabpukate, M3 KOTOPOrO OH MPUrOTOB/EH (HampuMep, Hamnpas/eHne NpoKaTKu B
nauTe).
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