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OIIPEAEJIEHUE JE®@OPMAIIMOHHBIX XAPAKTEPUCTHUK
INOJIUMEPHBIX U KOMITO3UTHBIX MATEPHUAJIOB.

Maprsiuenko B.A.

(BOGHHa}I aKaacMus paﬂHaHHOHHOfI, XUMHUYECKON U 6aKTCpI/IOHOFH‘ICCKOﬁ 3allIUThI 1 UHXC-
HEPHBIX BOKCK)

PaGoTa mocasimena onpeneneHuto 1eopMaIMOHHBIX XapaKTePUCTUK TTOJTH-
MEPHBIX YU KOMIIO3UTHBIX MaTEPHUAJIOB.

KitoueBbie cioBa: nedopmariys, momMep, KOMITO3HT.

OcHoBHBIMU J1€()OPMAITMOHHBIMU XapaKTEPUCTUKAMHU M30TPOIHBIX METaJIU-
YECKMX MAaTE€pPUAJIOB SIBIITIOTCS IMPOJOJBHBIA MOAYJb YHPYrocTH, KO3 HUITUEHT
IIyaccona, Moaysib yOpyrocTu npu caBure. {is moaIuMepHbIX MaTEpUaiOB, 3aHU-
MAarOIIUX MIPOMEKYTOYHOE TOJIOKEHUE MEXKTY TBEPABIMU MaTepualaMu U KUJIKO-
CTBIO, BBOJIMTCS JIOMIOJTHUTEILHO JIeopMaIlMOHHAS XapaKTEPUCTHKA —BsS3KOCTh. B
3aBUCUMOCTH OT T€XHOJOTHU M3TOTOBJICHHS IJIacTMacc UX JedopMalioOHHbIE Xa-
PAKTEpUCTUKU MOTYT MEHATHCSA B 3aBUCUMOCTH OT HAIIPABJICHUS, B KOTOPBIX OHU
onpeaensaoTcd. s apMUpPOBaHHBIX IIACTMACC M KOMIIO3UTHBIX MAaTEpHAJIOB
MMEET MECTO, KPOME TOTO, U HEOJTHOPOIHOCTh B 3HAYCHUSIX MMOKA3aTEJIENd ITUX Xa-
pakTepucTuk. JledhopmMallMoOHHbIE XapaKTEPUCTUKH OYEHb YYBCTBHUTEIIBHBI K TEM-
MepaTypHbIM yCIOBUSAM. [[pMHIMNMATBHO BaXKHBIM JJIs1 OLIEHKM 3THX XapaKTepu-
CTHUK SIBJIICTCS TO, YTO BCE OHU (DYHKITMOHAIBHO 3aBHUCAT OT MMApaMETPOB BPEMEHH.

[Ipocreitmme MoieNn 111 OMMCAHUS 3aBUCUMOCTEN MEXK]y HaNpsKEHUSIMU
u nedopManusiMi, YYUTHIBAIOIINE BPEMEHHbBIE COOTHOIIICHHS, 3TO U3BECTHBIE MO-
nenmu Makcseiia u KeapBuna-®domrra.

[IpyumeHeHne MaTeMaTUYECKUX MOJENEH Il ONUCAHUS 3aKOHOMEPHOCTEU
nedhopMUpPOBaHUS TTOJIMMEPHBIX MaTEPHUAIOB BO3MOYKHO TOJIBKO MPHU YCIOBHUH, YTO
nedhopMaIiMoOHHbIE XapaKTEPUCTUKU MAaTEPHAIOB U3BECTHHI. [109TOMY aKTyalbHBIM
SBJISIETCA 3a7a4a MO AKCIEPUMEHTATILHOMY OMpEAeNICHUIO Je()OpPMallMOHHBIX Xa-

PAKTCPUCTHUK ITOJIUMCPHBIX 1 KOMIIOZMIITMOHHBIX MAaTCPHUAJIOB.



Jlnig 3TuX 1eneit pa3paboTaHbl CHeaTIbHbIE METOMKNA MIPOBEIACHHS KCIIe-
PUMEHTOB U pa3palboTaHbl JIAOOPATOPHBIE CTEHJIbI, YCTAHOBKM U CHEIHAIbHOE
o0opynoBanue. Pabota B 3TOM HanpapiieHuu npojoixkaercs. [Ipeacraiser unre-
pec UCTIONb30BAHKE [Tl TUX IIeJiel TeX MPUOOPOB U 000PyAOBaHUSA, KOTOPBIE ObI-
JIY CO3JIaHbl JUIsl APYroro Ha3HA4YE€HUs, HO SIBJIIOIIMXCS IIMPOKO PACHpPOCTPAHEH-
HBIMH ¥ IOCTYITHBIMU. DTO MO3BOJISIET PACIIUPUTH 00bEM PaboT MO UCCIIEI0BAHUIO
neOpMaAIMOHHBIX CBOMCTB MOJMMEPHBIX MAaTEPHAIOB U 000TAaTUThH CYIIECTBYIO-
uryto 0a3y JaHHBIX.

PaccMOTpuM BO3MOYKHOCTh TNPUMEHEHHS IIMPOKO PACHPOCTPAHEHHBIX H
MMEIOIIUXCS B JII000N MaTepHranioBeaueckoil Jaboparopuu npudopa — TBEpAOMEpa
JUTSL OTIpE/ICNIEHUs BSI3KOCTU MOJIMMEpHbIX MatepuaioB. [Ipubop TP 5006M mpen-
CTaBJsieT co0Oil TBEpAOMEpP MJisi UCIBITAaHUS Ha TBepAocTh No bpunemto u Po-
KBeJury. IMeeTcsi BOBMOKHOCTh MCHIBITAHUSI HA TBEPAOCTh HA PA3IUYHBIX HIKAJIAX
TBEPJIOCTU B 3aBUCHMOCTH OT BEJIMYMHBI HATPY3KU HA UHAEHTOP U AUAMETPOB IlIa-
puKa.

Tak kak oOmias Harpys3ka Mpu HCHBITAHWUA HAa3HAYAETCs JI0 MPOBEJACHUS HC-
NBITaHMS, TO B MPOLECCE UCTIBITAHUS OHA HE KOHTPOJUPYETCS U HE (PUKCUPYETCS.
HckntoueHueM sBIISIETCS TOJIBKO Harpy3ka MpeaBapyuTesibHasi, KOTOpas COCTaBIIsET
98.1 H He3aBUCHMO OT UCIIBITYEMOTO MaTepraia. Takum o0pa3om, C TOYKU 3PEHHUS
CUJIOBOTO HArpy>K€HHsI M3BECTHO HAdaJIbHOE MOJIOKEHHE oOpas3lia mpu HyJIEBON
Harpy3ke, (pUKCUpOBAaHHOE TMOJIOKEHHE 00pasiia Mpu MpeBapUTEILHON HArpy3Ke,
(buUKCHpOBaHHOE MOJIOKEHHE o0pa3siia Mpo 00IIel Harpy3ke U PUKCUPOBAHHOE TMO-
JIO’)KEHHE 00pa3la Mocyie CHATUS OCHOBHOW Harpy3ku. Kak m3MeHsieTcsi Harpyska
BO BPEMEHU B OCTAJIIBHOM ITPOLIECCE UCIIBITAHUS, OCTAETCS HEOIIPEIEIICHHBIM.

C nomomuip0 MHAMKATOpPa 4acoBOro Tuma ¢ To4yHOCThio A0 0,002 MM B mpo-
I[eCCe UCIIBITAaHUS ONpeieTIsieTcsl TTyOnHa BHenpeHus unaentopa. [Ipu stom Bpyu-
HYI0 YCTAHABJIMBAETCSl TMOJIOKEHUE IIKaJdbl MPHU MPEBAPUTEIIBHON Harpy3ke u
CHUMAETCS MOKa3aHMe MO LIKaJe MOCe CHATUS OCHOBHOW HAarpy3KH.

HaGnronenus 3a ucneiTaHreM Ha TBEPJOCTh MOJMMEPHBIX MAaTEpUAJIOB TO-

Ka3bIBAarOT, YTO ITIOCJIC CHATUA OCHOBHOM Harpy3Ku IMOKa3aHusd MHAWKATOPa FJ'IY6I/I—



HbI BHEJIPEHUS UHACHTOPA U3MEHSIIOTCSI BO BpeMeHU. CTaHIapTU30BaHHBIE METO/IbI
UCIIBITaHUSI TPEOYIOT ONPE/ICICHHOW BPEMEHHOU BBIJIEPKKU TIEPE]] CHATUEM TTOKa-
3aHUM MO IIKajne uHAuKaropa. [IpuuemM BpeMEHHOUN MMapaMeTp pPEKOMEHIYETCS
OJIMHAKOBBIA HE3aBUCHUMO OT UCIIBITYEMOTO MaTepuaia, XOTs HaOJIOJeHUsl MOoKa-
3bIBAIOT, YTO CTAOMJIM3AlIMS MMOKA3aHUN JJIA Pa3IMYHBIX MaTE€pUAIOB JOCTUTAaeTCs
3a pa3Hble MHTEpBaJbl BpeMeHU. Takum oOpa3zoM, nmpusHaeTcsi (GakT 3aBUCUMOCTH
M3MEHEHHUS TTOKA3aHUM TIIyOMHBI BHEAPECHHS WHJIEHTOPA OT BPEMEHHU MPOTEKaHUs
MIPOIIECCA, HO OTCYTCTBYET OIUCAHUE ITOTO MpoIiecca.

UYToOBl yCTAaHOBUTH 3aKOHOMEPHOCTH WM3MEHEHUS TIIyOWHBI BHEIPCHHS OT
BPEMEHH, HEOOXOIUMO MPOBECTU IKCIIEPUMEHT U 00padOTaTh OIBITHBIE JAHHBIC.
Hccaenyem npouiece aedopmannu Marepuaia obpasia Ha npudope TP 5006M nHa
Y4aCTKE CHSTUS OCHOBHOM Harpy3kd. [[aHHBI ydacTOK NIPEACTaBISAECT HWHTEPEC
TE€M, YTO TPHU CHATUU HArpy3KH MPOUCXOIUT naedopmalivs, COOTBETCTBYIOIIAS
TOJBKO BSI3KO-YIPYTHM CBOMCTBaM MaTe€pHayia. JTO IMO3BOJUT B JaJbHEUILIEM
OMPENICNIUTh ONBITHBIM MyTeM JAehOPMAIUOHHBIE BS3KO-YNPYTUe XapaKTePUCTUKU
Marepuara.

Kak u npu ucnbiTaHun Ha TBEpAOCTh MO PokBemty oOpasel] Harpy»karoT
CHayajia MpeaBapUTEIIbHOM HArpy3KOH, 3aTEM HAarpy»Kar0T OCHOBHOM HArpy3KOWu.
[Tocne ycrokoeHusi CTpEIKM HHIUKATOpa, (DUKCUpYIOIIEH TIIyOMHY BHEIPEHUS
WHJICHTOpPA, HAYMHAETCSI UHTEPECYIOIIMN HAC MPOILECC CHATUS OCHOBHOW HArpys-
KM, XapaKTepU3yIIIHMICs U3MEHEHUEM psna Tokasareneil. Hambosnee BakHBIMU
SBJISIIOTCS JIBa MapaMeTpa — U3MEHEHHUE TITyOUHBbI BHEAPECHUS UHACHTOpPA U BPEMSI.
JIOTOJIHUTENBHBIMU TIApAMETPAMH TIPOIECCa SIBISIOTCA BEIMYMHA HArpy3Kd Ha
WHJICHTOP W JHUAaMETp OTIeYaTKa, HO WX 3HAYCHUA HE (DUKCUPYIOTCS MPUOOPOM.
['myOuHy BHEApEeHUs OTMEYaeM 10 MOKa3aHUsIM Ha IIKaJIe WHIUKATOpa, a BpeMsl —
CEKyHJOMEpPOM, TaK Kak MpuOOp He uMeeT BCTPOeHHOro Taiimepa. Kak mokasbiBa-
10T UCTIBITAHUS, IEPBOHAYAIIBHBIN dTall pa3rpy3Ku 00pasiia MpoTeKaeT JO0CTATOUYHO
CKOpPOTEYHO, TaK Kak ympyras aedopmaiusi XapakTepuszyercss OOJBIION CKOpPO-
CThI0. TOYHOCTh U3MEPEHHSI BPEMEHHU C TIOMOIIBIO CEKYHJIOMEpa OKa3bIBAETCS He-

JOCTaTOYHOM ISl ONBITHOM 0OpaOOTKM JaHHOrO ydacTka pasrpysku. Ilocne wuc-



YE3HOBEHHMsI yNpyron nedopManuu, MpaKTHUYEeCKH COBIAAIONIEH C 3aBepIICHUEM
pasrpy3Ku, HAYMHAETCS MPOLIECC MOJA3y4eCTH MaTepuaia. JIMCKpeTHO CHUMAIOTCA
OJTHOBPEMEHHO IMOKA3aHUs 0 MIKAJIAM UHIUKATOpa U ceKyHaomepa. C ogHO# cTo-
POHBI, CHATHE 3THUX IOKA3aHUW SIBISIETCA JTOCTATOYHO MNPOCTOM MPOLEAYPOH, C
JPYrOol CTOPOHBI, CHHXPOHU3UPOBATh 3TU IMOKa3aHUs U OBICTPO 3aUKCUPOBATH
(OT 3TOro 3aBHCHUT KOJUYECTBO IKCIIEPHUMEHTAILHBIX TOYEK) JOCTATOYHO TPYIIHO.
OTHOCUTENBHO TOYHOCTU MOKA3aHUN MOKHO OTMETHUTH CJIEAYIOIIEE: TOYHOCTh I0-
Ka3aHu# 1o mKaie uHaukaropa cocrasisieT 0,002 MM, a TOUHOCTh MOKa3aHUU 11O
HIKaie ceKyHaoMmepa -1 ceKyH/Ia 4acTo OKa3bIBaeTCsl HEIOCTAaTOYHOM, 0COOEHHO B
obsactu ObICTpOro u3meHeHus aeopmanuu. [1o moTydeHHBIM ONBITHBIM JaHHBIM
CTpOUTCS TpauK B OCSAX KOOPAMHAT - TIyOMHA BHeApeHUs U Bpems. [Ipumep Ta-

xoro rpaduka B MS Excel nzobpaxen Ha pucynke 1.
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Ha rpaduke 3ameTHbl HEKOTOpPBIE MOTPEHTHOCTH SKCHEPUMEHTa, TaK Kak
OTIBITHBIE TOYKM HE BCEr/a JaloT UACaJbHYI0 rpauuecKyro 3aBUCUMOCTb. U Tem
HE MEHEE JaHHBIE TAKOTO IKCIIEPUMEHTA MPEICTABIISIOT UHTEPEC I JabHENIIIe-
IO HCCJIEIOBAHUSL.

Anpobarysi TEXHOJIOTHH OTbITa BBIIIOJIHEHA HAa 00pa3lax pa3nyHbIX MOJIH-
MEpHBIX MAaTe€puaoB, PE3UHAX, KOMIIO3UTAX U JJI BCEX MCIBITAHUM MOJIYYaluCh

cTabuiibHbIe TpaduyecKre 3aBUCUMOCTH 3aKOHOMEPHOCTEH Mpoliecca Moa3y4ecTH



MaTepuanoB. /(s pa3au4HbIX MaTepUaAIOB OTINYMS IPOSBIBUIACH JIUIIb B KOJIUYE-
CTBEHHBIX 3HAYECHHSIX [TapaMETPOB.

JUJ1 IOBBIIIEHNS TOYHOCTH ONBITHBIX JAHHBIX MPENJIOKEHA TEXHOIOIHUS BU-
JEOJIU3aluy Mpolecca ¢ IMOMOIIBI0 BUJSOCHEMKH IIPOLECca pasrpy3ku oOpaswa.
[Tpou3BoaUTCS BUIEOCHEMKA IIKAJIBl MHAMKATOPA C MOMOIIBIO BUICOKAMEPHI WU
HOPTAaTUBHBIX CPEJCTB MOOWIBHOM CBS3M, SBISIOIIMXCS IIUPOKOJOCTYIHBIMH,
¢aitn BUACOCHEMKH 3arpy>KaeTcsi B KOMIIBIOTEP U MPOCMATPUBAETCS C IENBI0 CKa-
HUPOBAHUS 3HAUEHUH MO IIKaJle MHAMKATOopa U mo TaiiMepy. OcraHOBKa H300pa-
KEHHS TIpoLiecca pasrpy3KH MOXKET OBITh MPOW3BEACHA MOJIh30BATEIEM B JI000E
BpeMsl U CKaHHPOBAHbI 3HAYCHHMSI MOKA3aHUU MO LIKaJEe MHAMKATOpa W Tailmepa.
CHHXpOHM3a1Us [TOKAa3aHUM FapaHTHPOBAHA, TOYHOCTh MMOKA3aHUM 110 LIKAJIE MH-
JMKATOpa COXPAHSETCs] TAKOW ke, a mapamMeTp BPEMEHU U3MEPSAETCS ¢ TOUHOCTHIO
10 0,01 c. KonnyecTBo 3KCTIEpUMEHTANIBHBIX TOUEK NMPU 00pabOTKE OMBITHBIX JAaH-
HBIX, 3alMCAHHBIX B (hailyl, ONpeAesnsseTcs MoiIb30BaTeeM U Uil MOBBILICHUS TOY-
HOCTH rpa)uyecKoro n300pakeHUst MOXKET ObITh JOCTATOYHO OOJIBIINM.

Takum 00pa3zom, BUAECOCHEMKA IIpoliecca pa3rpy3ku oOpasla U MOoJydeHHUe
pE3yNbTATOB HKCIEPUMEHTA C MOMOUIBI0 KOMIBIOTEpA MPEACTABISET COOOW MpH-
MEHEHHE UH(POPMALIMOHHBIX TEXHOJIOTUHN AJIsl HKCIIEPUMEHTAJILHOTO UCCIIeI0OBAaHUS
neOopMallMOHHBIX XapaKTepUCTUK MaTtepuanioB. OOpaiiaeM BHUMaHUE HA TO, YTO
pedb UAET HE O TOM, YTOOBI Ha KOMIIbIOTEpE 00padaThIBATh OIBITHBIE IAHHBIE, & O
TOM, YTOOBI C MOMOIIbI0 KOMIBIOTEPA MOJIy4aTh OMBITHBIE JJAHHbIEC, BBEJICHHBIC B
BUJIE (pailyia BUACOCHEMKH IKCIIEPUMEHTAIBHOTO IIpoLecca. ITO MO3BOJIUIIO MOBBI-
CUTh TOYHOCTh MOKAa3aHUI (PUKCHUPYEMBIX MapaMEeTPOB IMpoliecca U CUHXPOHU3H-
pOBAaTh UX.

[Tpumep rpaduka B Excel ¢ ucronpzoBanueM onrcaHHONH UHPOPMALTMOHHOM
TEXHOJIOTUH U300paKeH HA PUCYHKE 2.

Crnenyrouium 3TanoM paboThl ABIISETCS MOTYYSHHE aHAIUTUYECKUX 3aBUCH-
MOCTEH, COOTBETCTBYIOIIMX MOCTPOEHHBIM TpaduikaM. Tak kak rpaduxu QyHKIuN
UMEIOT SIPKO BBIPAKEHHBIN 3aTyXaloIIUi XapakTep, a caMu (PYHKIIMH aCUMIITOTH-

YECKHU CTPEMATCA K IMOCTOSAHHOMY 3HAYCHHIO, TO TAKHC (1)YHKLII/II/I OIINCBhIBAIOTCA



HKCMOHEHTaMU C OTPHILATEIbHBIMU ToKazaTensiMu. [Ipumepom Takux ¢(yHKIUH

ABJISIIOTCS ypaBHeHUE KenbBrHa-dourra.

dKcnepuMeHTanbHas 3aBUCMMOCTL U3MEHEHUs! TMYGUHbI BHEAPEeHUA
MHOEHTOPa OT BPEMEHM BbiAe PXKKM
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[TepBast MOMBITKA aAMMPOKCHMAIIUH TI'paUUeCKOil 3aBHCHUMOCTH — 3TO HC-

MOJIb30BaHUE CaMOM MPOCTOM 3aBUCUMOCTH BUJIA

H=C-[1+exp(-t/ 1)], (17)

rac H - I‘J'IY6I/IHa, MM, C — nmocrosiHHAS BCIIMYMHA, T — BPCMA pCilaKCalliuu — BCJINU-

YWHAa IIOCTOAHHAsA IJIs1 MaTCpualia.

[TapameTtpsl C, T HensBecTHBI. X onpenenenne npon3BOAUTCS IPOTPAMMHO
( mporpamMma 1), UICXOAHBIMHU JTaHHBIMU JUII KOTOPOU SBIISIOTCS JIBa OJJHOMEPHBIX
MaccuBa pa3MEpPHOCTHIO N, TJe N —pa3MepHOCTbh MacCUBOB, H —riyOuH BHepeHus
UHAUKaTopa U BpemeHH t. Tak Kak OAMH MCKOMBIN MapaMmeTp — T HaXOAUTCS TOJ
3HAKOM 3KCIIOHEHTBI, TO 3aJa4a 10 ONPEACIICHUIO [TapaMETPOB SIBJISETCS HEJIIMHEH-

HOI.

[Ipumenum creayronmi aaropuTM noucka. OpraHuzyeM LMK IpOCMOTpa
DKCIEPUMEHTAJIBHBIX TONAPHO PACTIOJIOKEHHBIX TOUEK, HAUYMHAsA CO BTOPOW U KOH-
yas npeanocienHen. s kaxaou mapsl TOYEK M3 CUCTEMBI IBYX YPaBHEHHUH Ha
ocHoBannu Gopmyisl (17) onpenensiem napameTrpbl C, T ¥ 3aHOCUM UX B MaCCHB

pPa3MEpHOCTHIO N -2.



C nomoIIpIo OyYeHHBIX 3HAYCHUI TTapaMeTpoB 1o Gopmyite (17) ompene-
JISIEM MAacCUB PaCcUETHBIX 3HAYEHUI INIyOMH BHEIPEHUS UHACHTOPA Pa3MEPHOCTHIO
N ¥ CPAaBHUBAEM €T0 C MACCUBOM 3KCIIEpUMEHTANIbHBIX 3HaueHU. CpaBHEHUE Ol1l€e-
HUBAETCS CPEAHEKBAJIPATUUHBIM OTKJIOHEHHEM BCEX 3HaueHWil maccuBoB. [lomy-
YEHHOE 3HAYCHHUE CPEAHEKBAAPATUYHOTO OTKJIOHEHUS TAKKE 3aHOCHTCS B MACCHUB
pasmepHocThIO N -2. [locne 3aBepiieHus IUKIA TOJIyYUM C(OPMUPOBAHHBIE Mac-
CHUBBI, coziepxkaiune 3HaueHust C, T U CpeJHEKBaIPaTUUHBIX OTKJIOHEHH, KOTOpHIE
BBIBOJIUM Ha JMCIUIEH JUIsl TpocMoTpa. HaxoauMm HamMmeHblllee 3HaYE€HUE CPElIHE-
KBaJpaTUYHOTO OTKJIOHEHHUS U COOTBeTCTBYoMe 3HaueHus C, 1. Takum oOpazom,
NPUOJIMKEHHO ONPEIETIEHO BpeMs pellakcalluu MaTepuaina o0pas3ua v MOCTOsIHHAs
C w3 ycioBUS MHUHUMHU3ALMUA CPEIHEKBAIPATUYHOIO OTKJIOHEHHS SKCIEPUMEH-
TaJbHOW U pacueTHOM 3aBucuMocTtel. [locTpoeHue rpadukoB pacueTHOM U IKCIIe-
PUMEHTAIbHOM 3aBUCUMOCTEN M CPABHEHUE MX MOKA3bIBAET XOPOIIIEE UX COBMHAE-
HUE B 00JIaCTH T€X TOYEK, MO KOTOPBHIM OINpPEACIISUIUCh UCKOMbBIE MapamMeTpbl, U
3HAQYUTENBHBIE PACXOXKACHUSA B OONACTAX APYTHX TOYEK. DTO OOBACHAECTCA TEM,
4TO OJHOWIECHHOW (POpMyJION HE yAaeTcs JOCTATOYHO TOYHO aNNpOKCUMHUPOBATH

peaNbHYIO 3KCIEPUMEHTAIBHYIO KPUBYIO.

JIJisi TIOBBIIIEHUSI TOYHOCTH ANMPOKCUMAIIMM TIOCTPOMM HOBYIO (OPMYIy,
COCTOSIIIIYIO M3 JABYX AKCHOHEHT M COAEPKAIYI0 YEThIPE MCKOMBIX MapameTrpa —

nocrossHHbie C; u C, 1 1Ba mapaMeTpa BPEMEHU PENIaKCallvu T1 U Ty,
H=Cy[1+exp(-t/t)] + Co[1+exp(-t/1o)] (18)

[IpenBaputenbHO Ha3HAYaeM MPUOJIMKEHHBIC 3HAUCHUS TTapaMeTPOB Ty U Ty,
Jlnst mapameTpa T; IpUHUMAeM 3HaueHue, MOJIYYeHHOE MPU UCCIeAOBAaHUU (DyHK-
1IUU, OTIMCAHHOM OJTHOM KcrioHeHToH ( 17 ), a 115 mapaMeTpa T, IpUHUMAaeM 3Ha-
YyeHHe Ha Mopsaaok Ooxbinee, yeM T;. Ilocrossaapie C; u C, onpeaenseM ¢ IOMO-
nipi0 mporpaMmbl 2. Mcmonb3yss MacCuBbl TIyOMH M BpPEMEHH, Ha OCHOBaHUU
ypaBHeHus (18) cTpoum nepeonpeaeieHHY0 CUCTeMY JIMHEHHBIX anreOpandecKux
ypaBHeHuil oTHocuTenbHO C; u C,. Pemas cuctemy, Haxogum C; u C,. Jlanee BbI-

MMOJHACM IMOCJICAOBATCIIbHO YCIOBHYIO MUHUMHU3AIWIO IIApaMETPOB T1 U T2 Br160u-



paeM MHTEpBaJl M3MEHEHHUs MapaMeTpa T; U CKaHHpYyeM 3Ty 00JacTh ¢ 3aJaHHBIM
maroM. JIyis kaxmoro 3HadeHws T; o Gopmysie (18) BBIYMCIISIEM MacCUB pacyeT-
HBIX 3HAYEHHWI TJIyOMH W, CPaBHUBAs C COOTBETCTBYIOIIUM MAacCCHBOM SKCIEpH-
MEHTAJbHBIX 3HAYEHHWI, HAXOJUM CpPEIHEKBAJAPATUYHOE OTKJIOHEHUE IS JIBYX
YHUCJIOBBIX MAaCCUBOB. 3aHOCHM 3TO 3HAYEHUE B HOBBIM MAcCCUB CpEeIHEKBaIpaTHy-
HBIX OTKJIOHEHUH. [lociie OKOHUaHUs CKaHWPOBaHUS 00JIaCTU MapaMeTpa T; U Mpo-
CMOTpa MacCHBa CPEAHEKBAIPATUUHBIX OTKJIOHEHUH HAXOJUM MUHUMAJIbHOE 3Ha-
YeHHE AJIEMEHTa 3TOT0 MAaCCHMBA M COOTBETCTBYIOIIEE €My 3HAUEHHUE MapaMeTpa Ty,
KOTOPOE SABJISIETCSI OKOHYATENbHBIM 3HaUeHHEM. J[anee TOUHO TaKuM e CIocoooM
YTOUHSIEM 3HAYEHUE MMapameTpa Tp, cuntas u3BectHbiMu C;, C, u 1;. To ecTh cHOBa
3aJlacM MHTEPBAJI U3MEHCHHUS IMapaMeTpa Tp, ar CKaHupoBaHus, o Gopmyiie (18)
BBIYHCIIIEM MAaCCUB PACUETHBIX 3HAYEHUN IIyOMH M, CPAaBHHUBAsl C COOTBETCTBYIO-
MM MacCHBOM JKCHEPUMEHTAIbHBIX 3HAUEHUN, HAXOJUM CpPEIHEKBAAPATHYHOE
OTKJIOHEHHE JJIS1 IBYyX YHMCIIOBBIX MACCHBOB M (DOPMHUPYEM MAcCCUB CPEIHEKBAApa-
TUYHBIX OTKJIOHEHUH, HAXOJAUM MHUHHUMAJIbHOE 3HAUEHHE 3JIEMEHTA 3TOT0 MacCHBa
Y COOTBETCTBYIOLIEE €My 3HAUEHUE MApaMETpa Tp, KOTOPOE SBIISIETCSI OKOHYATEIIb-
HBbIM 3HAYEHHUEM.

[Tocne HaxoXAeHUS BCEX HMCKOMBIX mapameTpoB (opmyinsl (18) crpoum

rpaduKy pacueTHBIX U SKCTIEPUMEHTAIILHBIX 3HAUCHHM JIJIs1 BU3YaJIbHOM OLICHKH.

OKcnepuMMeHTanbHas U pacyeTHas 3aBUCMMOCTU U3MEHEHMSA rMy6uHbI BHeAPEHUA UHAEeHTopa OT
BpeMeHM BblAepPKKM
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[Tomy4yeHHbIE 3HAUYECHUS T1 U T, BPEMEH PEIIAKCALINU ABJISIOTCS SKCIIEPUMEH-
TaJbHBIMH JIe(POPMAITMOHHBIMH XapaKTEPUCTUKAMH MaTepuaia. Tak Kak BpeMs
penakcauuy ONpeaesieTcss OTHOIIEHUEM MOAYJIS YIIPYTOCTH MaTepuaa K ero Bsi3-
KOCTH, TO JJIsl ©X HAXOXKJAEHUS HEO0X0AUMO e111€ oJHO ypaBHeHue. [Ipu u3zBect-
HOM WJIY TIOJIYYEHHOM OIBITHBIM ITyTEM 3HAYEHUU MOAYJISL YIIPYTOCTH BSA3KOCTh
MaTepHaa 1 onpeaesieTcss U3 3aBUCUMOCTH T = E /1.
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