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AHoTanisi. Mema. AHaniz Moneneil KUTbKICHOT OLIHKK pO3MIpy 30HH JOKami3zamii mactuaHoi aedopmarii mepex GporHTOM
3pOCTalou0i TPIIUHU 3 ypaxyBaHHAM CTPYKTypHOrO cTaHy.. Memoouka. TeopeTHdHi po3paxyHKH BiIIIOBITHO O ICHYIOUHX
MoyieNneil Ta KITbKiCHUH aHaili3 OTPUMaHHUX CKCIICPUMEHTAIBHUX MaHuX. Pe3ynbmamu. [l HU3bKOBYIJICLEBOI MIKPOJIErOBaHOI CTal
10I"2db npoaHani3oBaHO MOZENI PO3paxyHKy po3Mipy Jiokaiizauii miactuynoi nedopmariii nepen GpoOHTOM 3pOCTarou0i TPIIIHHY 3
ypaxyBaHHIM CTpyKTypHOro crany. Haykoea noeusna. Ha mincrasi icHylounx Mojenell 31ifiCHEHO KUNbKICHHUI aHali3 po3MipiB
30HHM JIOKati3awil miacTudHoi Aedopmalii mepen GpOHTOM 3pOCTAIOUOi TPILIMHM y HU3BKOBYIJICHEBUX MIKPOJETOBAaHUX CTAISX 3
(bepuTo-TepiTHOIO CTPYKTYPOI0. BeTaHOBIEHO HEOOXIAHICTD ypaXOBYBaTH IPH PO3PaxyHKax CTPYKTYpHHUH CTaH Marepiany, a came
HasIBHICTB JedekTiB Ta iX BIUIMB Ha (OpMyBaHHS 30HHM JioKamizamii mractiunoi nedopmanii IIpakmuuna 3uauumicms. Po3podka
LUBIXiB cTabimizanil MexXaHIYHUX BJIACTHBOCTEH, 30KpeMa yIapHOI B’SI3KOCTi, TOBCTOJMCTOBOTO MPOKATy 3 HHU3bKOBYIJICLIEBUX
MIKpOJICTOBAHHX CTaJIeH BITYM3HSHOTO BUPOOHHITBA HA OCHOBI BCTAHOBJICHHS B3a€MO3B’ 3Ky HapaMEeTpPiB CTPYKTYPH Ta MOBEPXOHb
py#HYyBaHHS.

Kniouosi cnosa: po3mip 30HM JIoKali3zanii IIacTHYHOI fedopMariii, CTpyKTypHUI CTaH, KUTbKICHHH aHaIi3.
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AnHotauus. IJens. Ananus mMoenell KOJTUIECTBEHHON OLEHKH pa3Mepa 30HBI JIOKATH3AINY IIACTHIECKOH TedopMaliiy nepe
(GpOHTOM pacTymieil TpeIMHBI C Y4EeTOM CTPYKTYpHOro cocTtostHus. Memoouka. TeopeTndeckue pacdeTbl B COOTBETCTBHU C
CYHICCTBYIOIIMMHU MOJCISIMA M KOJIMYECTBCHHBIM aHAIU3 IOIYYEHHBIX OKCIEPHUMEHTAIbHBIX MHaHHbIX. Pesynomamur. [js
HU3KOJICTUPOBAHHON MUKpoJjerupoBaHHod cramu 10I20B npoanamusupoBaHel MoOJENU pacdeTa pa3Mepa JIOKaIU3aluu
IUTACTUYECKOM nedopMaru mepes (ppOHTOM pacTyIleil TPEemMHbI C Y4eTOM CTPYKTypHOro coctosiHus. Hayunas noeusna. Ha
OCHOBaHUH CYLIECTBYIOIIMX MOJENEH OCYIIECTBIECH KOJIMYECTBEHHBI aHAIN3 pPa3MEPOB 30HBI JIOKAIU3ALUH IJIACTHYECKOI
nedopmanuu nepes; GpoHTOM pacTymieil TPeUMHbI B HU3KOYIJIEPOJUCTBIX MHMKPOJETMPOBAHHBIX CTAAX ¢ (heppHTO-NEPIUTHOI
CTPYKTYpOH. YcCTaHOBJIEHa HEOOXOJAMMOCTh YUHMTHIBATH NPH pacdeTax CTPYKTYpPHOE COCTOSHHE MaTepHana, a UMEHHO Haludue
nedexToB W uX BIMSAHHME Ha (OPMHPOBAHHE 30HBI JOKAIM3AIMU IUIacTHdeckoil nedopmaruu. IIpakmuueckas 3nauumocmes.
Pazpaborka myrel cTabmnm3anuy MEXaHHYECKHX CBOMCTB, B YAaCTHOCTH YJApHOW BS3KOCTH, TOJCTOJMCTOBOTO IpOKaTra M3
HU3KOYTJIEPOJAUCTBIX MHKPOJIECIMPOBAHHBIX CTallel OTEYECTBEHHOIO IIPOM3BOACTBA HA OCHOBE YCTAHOBJICHUS B3aUMOCBS3U
[apaMeTPOB CTPYKTYPhI U IOBEPXHOCTEH pa3pyIICHUs.

Kniouesvie cnosa: pazmep 30HbI JOKAIH3AIMHU [IACTUUECKOH AeopMaLUH, CTPYKTYPHOE COCTOSIHUE, KONUYECTBEHHBIH aHaIU3.

QUANTITATIVE ANALYSIS OF SIZE OF LOCALIZATION ZONE OF
PLASTIC DEFORMATION BEFORE FRONT OF GROWING CRACKS
WITH THE ACCOUNT OF STRUCTURAL STATE OF MATERIAL
Part 2
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Annotation. Goal. Analysis of models for the quantitative estimation of the size of the zone of localization of plastic
deformation before the front of a growing crack with allowance for the structural state. Methodology. Theoretical calculations in
accordance with existing models and quantitative analysis of the experimental data. Results. For low-alloyed microalloyed steel
10G2FB, models for calculating the size of the localization of plastic deformation before the front of a growing crack with allowance
for the structural state are analyzed. Scientific novelty. Based on the existing models, a quantitative analysis of the size of the zone
of localization of plastic deformation before the front of a growing crack in low-carbon microalloyed steels with a ferrite-perlite
structure was carried out. It has been found necessary to take into account the structural state of the material, namely the presence of
defects and their influence on the formation of the zone of localization of plastic deformation. Practical significance. Development
of ways to stabilize mechanical properties, in particular impact toughness, of thick-rolled steel from low-carbon microalloyed steels
of domestic production on the basis of establishing the relationship between structural parameters and fracture surfaces.

Key words: size of the zone of plastic deformation localization, structural state, quantitative analysis.
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Beryn

3riiHO 3 JaHMMH TEOPETUYHHX 1 eKCIIEPUMEHTAIBHIX
JIOCHI/KEHb, ~ 3apOJUKEHHS  Ta  PO3IOBCIO/DKEHHS
pyHHYBaHHS BiIOyBa€ThCs Y NEKUIbKa CTalii:

e riepina — JIOKai3allis IIacTHYHOi aedopmariii Oins

BKJIIOUCHB (3apOKEHHS 110D);

e Jpyra — HOBUIbHE 3pOCTaHHS TPIMHU (00'eAHAHHS
nop);
® TpETS — PO3MOBCIOKEHHS TPITUHHU B MaTepiami.

I[Ipu mpoMy crlix 3a3HAYUTH, IO TIOIIHUPEHHS
TPIIMHA (Ipyra Ta TPETs CTalii) B MOJIKPUCTATIYHOMY
Marepialli CyNpOBOKYEThCSI BUHUKHEHHSIM Y BEPIIUHI
TPILLMHY TIOJIIB BHYTPILIHIX HANPYKEHb, SIKI NPU3BOIATH
JI0 JoKamizamii rractuaHoi aedopmanii B obnacti pyxy
¢poHTy 3pocTarouoi TPIMHM — TaK 3BaHy 30HY
mwractuyHoi nedopmarnii [1, 2]. Buxomsuu 3 3araibHuX
KOHLIETIIIH MeXaHIKM pyHHyBaHHS (AMB. Hanpukiaax [2])
Oyyo 3amponoHoBaHo (opmyBaHHs wiei 3oHU. Ilpum
bOMY HaWOUIbIIE TIOMMPEHHS TIPH TEOPETHUHUX
JIOCITIDKCHHSAX HAaOyJIM MOJeNIi €KBIBJIEHTHOI TPYXKHOI
TPIIIMHA, MOJEIh IUIACTUYHOI CKJIAJIOBOI TPIIIMHH,
moaenb [lanacioka-JleonoBa-Jlarmeitna.

Mooenw exsisarenmuoi npysicnoi mpiwgunu [3].

3 ypaxyBaHHSM HasSBHOCTI «YMOBHOI» TIPY>KHOI
TPILIMHY, PO3NOALI HaNpyKeHb Hepel SKOK MOoiOHMHA
JI0 po3nojiny Oinsd peanbHOI TPINMHUM 3 Malloko
IUTACTUYHOIO 30HO0, MOXKJIMBO OTPHMATH:

o11 = K*N2rr (1)
ne: K* — koeQilli€eHT iHTEHCUBHOCTI HANpYyTH; o07/—
MeXaHi4Ha Hampyra mepex (QPOHTOM  3pOCTardoi
TPIIMHM, ¥ — PaAiyC 3pOCTaI0UY0] TPIIIMHHA.

Moodenv naacmuynoi ckiadosoi mpiwunu (Moodenw
Jlacoetina) [4]. CHiBBIIHONIEHHS MiX TPUKIAJICHOIO
HATNIPYrow,  JOBXHHOK  TPINIMHA 1  PO3BUTKOM
IUTACTUYHOI TeYil MpPU IUIOCKOMY HAINpPYXKCHOMY CTaHi
MOXYTh OyTH oTpuMaHi 3 pyHkuii Becrepraapaa.

Hanpyxenuid cran mno0iau3y TpillMHE MOXe OyTh
MPEJCTAaBICHO TPhOMA CKIIQJIOBUMH:

® PO3TATYBaHHS B HAIMpPSIMKY, OPTOrOHAILHOMY OCI

TPIIMHH;

e 3MilIeHHs Y IIOMHHI XX}

® 3MIIEHHS Y TUTOIHHI X7.X3.

3a ymoBu, mo ¢opma ¢yHKIii Becrepraapma
BIMTOBiZJa€ HaBaHTAKEHHSAM, IO MIIOTh y TUTACTUYHIN
30HI, MOXKJIMBO PO3paxyBaTH TEPEMINICHHS Ha KIHI[SIX
TPIIIUHH.

Mooenv Ilanacrwora-Jleonosa-flazoevina [5]. Monenb
BHUKOPHUCTOBYETHCS B SKOCTI €()EKTHBHOI PO3PaxXyHKOBOI
CXEMHU TPH aHaNi31 JIOKaNi3amii miacTHIHuX aedopMariiit
y BEpIIMHI TPIIIMHA HOPMAJIBLHOTO  BiIpHBY B

MPY>KHO1/IeaTbHOIIACTUYHOMY TijJli B YMOBaX IUIOCKOTO
HAIpy)XEHOTO CTaHy.

YV paMmkax 11i€ei Mojaemni TpilIMHA PO3TJsLaanach Ha
aToMapHOMY piBHi, TOOTO HemiHiliHA  B3aeEMOIs
CKOHIICHTPOBAHA JIMIIC MiX JBOMa aTOMHUMH DPiBHIMH

(puc. 1).

v

5.

F Ox
1t Hit

Puc. 1. Cxemamuuna inmepnpemayis mooeni Ilanacioxa-
Jleonosa-/lazoeiina / Schematic interpretation of the
Panasyuk-Leonov-Dagdale model

Takum 4YHMHOM, YacTKa MOBEPXHI TPIIUHH (X;<C)
BiIbHA BiJl HANpyru, a iHIIAa — HaBaHTaXXEHA IOCTIHHO
JUIOY0I0 CWIOK O+ HaBkono miei oOmacti MaTepian
3aJIMIIAETHCS TPY)KHHUM.

VYci mpoaHanizoBaHi MOJEIl MAalOTh OJUH 3arajibHHUN
HEJOJiK — BOHM HE BPaxOBYIOTh CTPYKTYpHHH CTaH
MaTepiany nepen (GPOHTOM 3pOCTald0i TPIIIUHH.

Merta

AHaii3 Mojeneil KiTBKICHOT OLIHKH PO3Mipy 30HHU
Jokamizamii ractuaHoi aedopmarnii mepen (GppoHTOM
3pOCTalY0i TPINUHK 3 YPaxyBaHHSIM CTPYKTYPHOTO
CTaHy.

MeToauka Ta pe3yIbTaTH J0CTiIsKeHHs

VY sKocTi MaTepiany AociimKeHHs OyI0 BUKOPHCTaHO
HU3BKOBYTIICIIEBY ~ MikpoyleroBany crtamp 10I2Db
ToBIIMHOO 40 MM, XIMIYHHI CKIIaJg SKOI HaBEeIEHO B
Tabm. 1.
cram

MexaniuHi  BIaCTHBOCTI

TalII. 2.

MpeJCTaBICHI B

Tabnuys 1

Ximiunnii ckaan nociaigxysanoi craji / The chemical
composition of the investigated steel

Bwmict enemenriB, (Macc.) %

Mn | Si S P A\ Nb

0,10 | 1,83 | 0,18 | 0,005 | 0,015 | 0,088 | 0,022
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Tabnuys 2

MexaHi4Hi BJ1aCTHBOCTI JOCTIIKYBaHOI cTaTi /
Mechanical properties of the investigated steel

I'pannus Bignocue VY napHa B’SI3KiCTh
IUTHHHOCTI TOAOBXEHHS KCV, JIxx/cm?
or, MIla 5, % mpu +20°C
575 36 165

HuspkoByrmeneBa wikposeroBana cranp 10[20b
IICIIST KOHTPOJIBOBAHOI IMPOKATKA Ma€ (pepUTO-TIEPIIiTHY
cTpykTypy (pmc. 2). Crpykrypa Mae 3MilIaHUHA
MOJIiEAPIYHUMA THII 32 3araJIbHOI0 KITacH(iKaIli€0 THITIB

CTPYKTYD [6].

—

WD=11.6mm 20.00kV  x5.00k 10pm

Puc. 2. Cmpykmypa cmani 101 2®F nicis wumamuoi
KoHmpoavosaroi npokamxu / Structure of steel 10G2FB
after standard controlled rolling

®pakTorpaMMi TMOBEPXHI pyHHYBaHHS BUBYAIH 32
JIOTIOMOTOI0  PacTPOBOTO  €JIEKTPOHHOTO ~ MIKPOCKOITY.
Pesynbratn mpoBeneHOTO KOMIUIEKCY (akTorpadigHux
JTOCTIKCHb HABEJICHO Ha puC. 3.

Amnaniz TOBepXxoHb pyHHyBaHHs crami 10I2db
IIOKa3ye, 10 XapakTep 371aMy MaiiKe MOBHICTIO B’ I3KHH.

Jns  OIHKM BIUTMBY IDIaCTUYHOI nedopmarii Ha
npyriii  Ta Tperii cramii B’SA3KOro  pyHWHYBaHHS
3pOCTalo¥a Mopa po3risiaach K HEHTpalbHA TPILIMHA
paniyca @ B HecKiHUeHOMY Timi [7].

Puc. 3 IIpuknao noeepxwi pyinysants 3pasKkie cmani
10I"2®F / An example of a surface of the destruction of
steel samples 10G2FB

Buxonasun 3 [BOr0 MPHITYIICHHS, BiJHONICHHS
KoediIieHTy 1IHTEHCHBHOCTI HANPyTH 10 NPHKIAICHOTO
HaBaHTAKEHHS MOKHA HAaJaTH Y BUTIISIL

Kzz\/Z
O T

e a — pajiyc TpiuHU (TTOJIOBUHA JOBXKWHU TIOPH Y
HamnpsMKY [ii HOpPMaJbHOI CKJIQAOBOi Hampyru); K —
KoeQiIlieHT IHTEeHCHBHOCTI HANpYyTH, O — HOpPMajbHA
CKJIaJI0Ba HAINpYyTH.

2

Buxonsun 3  3ampolOHOBAaHHMX  alPOKCUMAIIH,
PO3TISAHYTI Y poOOTi MOJIENI MOXKJIMBO HAaJIaTH Y BUTJISII,
SIKUI HaBEICHO y TaoI. 3.

Tabauys 3
PiBusiHH# 1151 po3paxyHKy / Equation for calculation
PiBusiHHSA 10151
Mogaeanb a
PO3PaXyHKY

Mojens ekBiBaleHTHOT d = 4a
MPYKHOT TPIIUHI T gt
Mopaenb nIacTHYHOI CKJIag0BO1 d = ai
TPIIHHA g
Monens ITanacroka-JIeonoBa- d = a
Harneitna )

Kinpkicauit ¢akrorpadivynuii aHami3 IMmokaszaB, IO
dbopmyBanHs mop B crami 10I2Db BigOyBaeTbes Ha
yacTkax Apyroi ¢asu po3mipamu 28...32 mxm Ta 17...25
MKM. BpaxoBytoun ocobnmBocti popmyBaHHS mop Ouist
yacTok Japyroi ¢asm, a came Mmoxens bpoeka Ta
po3paxyHku 3rimHo Teopii Oposana-Emen6i (nuB.
Hanpukiaan pobotu [8, 9]) MOXKINBO BHKOHATH
ODIEHTOBHMI KIJIBbKICHHWA aHami3 (GOpMyBaHHS 30HH
PO3MOBCIOKEHHS TUTACTUYIHOI NedopMaltii Ha APYTiA Ta
TPETI CTamisiX PO3MOBCIOMKECHHST B’SI3KOT TPIIIMHM.
[IpuBeneni po3paxyHKH y3arajJbHEHO Ta HAaBEICHO Y
Tab1I. 4.
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Tabnuys 4
PesyabTaTn KinbKicHOro aHanizy po3mipy 30H1
macTu4uHoi fepopmanii / Results of quantitative
analysis of the size of the zone of plastic deformation

Po3mip 30Hu muacTu4uHol gedopmanii, MKM
Po3mip Moaean Moaean Mogaean
YacTKH, |ekBiBagdenTHoi| miaactuunoi | Ilanacroka-
MKM NPY/KHOL CKJIAI0BOY JleonoBa-
TPilMHU TPilMHU Jarneiina
17 2,8 24,5 3,5
25 5,3 84,5 6,5
28 6,5 128 8,0
32 7,7 180,5 9,5
3 MeTOI TOpPIBHAUIBHOTO aHalli3y OTPUMaHHX
pe3ynbTariB  Oyno  34iHCHEHO KUIBKICHY OOpOOKY

eKCIIEPUMEHTAJIbHO OTPUMaHUX JaHuX. lIpu 1BHOMY,
PO3paxyHKH BHKOHYBaUCs 3TigqHO ymoBH [10]: po3mip
30HM IulacTuyHOi Jedopmauii (d,) B Hampsmky il
HOPMaJIbHOI KOMITOHEHTH Hampyru OyJe BH3HAUYUTHCS
SK:

c a

r =5 5
2 2
JIe: ¢ — IOBXKHMHA TPILMHY; @ — PaJlyC TPIIIMHH.

€)

Pesynbrati mpOBENCHUX PO3PAaxXyHKIB y3aralbHEHO
Ta HaBEJICHO Y BUTJIAI TabI. 5.

Tabnuys 5

Pe3yJbTaTH po3paxyHKy po3Mipy 30HH NJIaCTHYHOI

neopmaii 3a JaHUMHU eKCTIEPUMEHTATbHUX
pe3yabTatib / Results of calculation of the size of the
zone of plastic deformation on the basis of
experimental results

Posmip ExcnepuMeHTaabHi pesy:m)TaTn
Po3mip 30Hu
YaCTKHU, . ..
Po3mip nop, Mmxkm IUIACTUYHOL
MKM
nedopmanii, MKM
17 64 25
25 87 30,5
28 107 48
32 131 71,3

[NopiBHIOIOYM aHHI, Ipe/CTaBiIeH] y Tabu. 4 Ta Talm.
5 MOXJIMBO 3pOOHTH BHCHOBOK, IO ’KOJHA TEOPETUYHA
MOJIETIb PO3IMOBCIO/PKEHHS TUIacTH4HOI nedopmanii He
JIa€ Y3TODKSHHS 3 eKCIIePUMEHTAIbHIMH TaHUMH.

HeysromxeHicTb TEOPETUIHHX Ta
eKCIIEPHUMEHTAJIBHHUX JaHUX B IEpIIy 4epry oOyMOoBIIeHa
HasBHICTIO B peallbHUX YMOBaX HaBaHTA)KCHHS TPIlLMHH,
AK€ OOYMOBIIIOE IIOABY pPa3oM 3 HOPMAJIBHOIO 3CYBHO{
CKIIQJI0BO1 HAINpyTrH, TOOTO Mae Miclle HepiBHOMIpHUIH
Harpy>XeHo-JepopMamiiHui CTaH.

Lleit ¢axr oOyMOBIIOE JOKamizalilo y BepILINHI
TPIIIUHY TUIACTUYHOI 30HM 1, K HACNIJOK, aKTHBI3aIlil0
Ipolecy 3BUIBHEHHS INPUXOBaHOI BUIBHOI  eHeprii,
NOB'I3aHOT 3 TPHUCYTHICTIO AedeKTiB  (HampHKiang
BHYTpPiIIHBO(A3HUX Ta MiXK(pa3HUX TPAHUIL) B MEXKax
mIacTHIHOi 30HW. BHBiUIBHIOBaHA €HEPrisi € OCHOBHUM

JUKEPEIIOM  PO3BHUTKY  MOUIKO/DKEHOCTI B 30HAX
JIOKami3alil HEOOOPOTHHX 3aJMIIKOBHX jAedopmarriii.

ITone wampyr, ske GOPMYETbCSI BHACTIZOK IIHOTO
MpoIeCy, 3MIHIOE TEOMETPIil0 JIOKalli30BaHWUX  30H,
BIUTMBAIOYH, TAKUM YHMHOM, Ha CTAH TPII[MHH.
PesyabTaTn
JUis  HHM3BKOBYTJICHEBOI  MIKpPOJETOBaHOI  CTall

10I"2®b mpoaHaizoBaHO MOJEN PO3PaxyHKY pO3Mipy
JoKamizamii rractuaHoi aedopmarnii mepen (GpoHTOM
3pOCTaloyoi TPIMHM 3 YpaxyBaHHSAM CTPYKTYPHOI'O
CTaHy.

HaYKOBa HOBHM3HA Ta IIPAaKTHYHA WiHHiCTH

Ha migcraBi  icHyroumx  Mojeied  3MIHCHEHO
KIJIbKICHMHM ~ aHayii3  po3MipiB  30HM  JIOKaizamil
IUIACTHYHOI nedopMarii Tmepex (QpPOHTOM 3POCTAOYOL
TPIIUHA Y HU3BKOBYTJICIICBUX MIKPOJICTOBAHUX CTAJSIX 3

(epuTo-nepIiTHOIO CTPYKTYPOIO. BcranoBneno
HEoOXiTHICTh BpPaxoBYBaTU npu po3paxyHKax
CTPYKTYpPHHH CcTaH MaTepiaxy, a caMe HasBHICTb

nedexTiB Ta X BIUIMB Ha (OpMyBaHHS 30HM JOKaTi3amii
miacTuaHoi aedopmartii. Po3pobka mursixiB cradimizamii
MEXaHIYHUX BJIACTHBOCTEH, 30KpeMa yHapHOi B’S3KOCTi,
TOBCTOJIUCTOBOTO  TMPOKaTy 3  HHU3bKOBYIJICLIEBUX
MIKPOJICTOBAHUX CTaJel BITYM3HSIHOTO BUPOOHUIITBA HA
OCHOBI  BCTaHOBJICHHS  B3a€MO3B’SI3Ky  MapaMeTpiB
CTPYKTYpPH Ta MMOBEPXOHb PYHHYBaHHS.

BucHoBkn

1. BuxoHaHo TOpPIBHSUIBHHA  aHami3  Mojelei
(hopmyBaHHS 30HUW JIOKamizamii rmmacTuaHoi medopmarii
nepenl GPOHTOM 3POCTAIOYOT TPITUHH.

2. Jlns HHU3BKOBYTJEIEBOI MIKpOJETrOBaHOi cTaji
10I20b y dQepuro-nepaiTHOMy CTPYKTYPHOMY CTaHi
BUKOHAHO KIJBbKICHUH aHali3 po3Mipy 30HM JIOKai3awil
IUIACTUYHOI 1eopmMariii.

3. Pesynpratm  TOpIBHSHHS  TEOPETHYHHX  Ta
EKCIIEPUMEHTAIbHUX JIaHUX CTOCOBHO pO3MIpy 30HH
IUIacTUYHOI  gedopmamii  Iokasai, IO  JKOAHA
TEOpeTUYHa  MOJeNb HEe  Ja€  y3TOMKEeHHA 3
eKCIIePHIMEHTAIbHIMH JaHUMH.

4. Hey3romxeHicTb
SKCIIEPUMEHTAIBHIX

TEOPETHUHHX Ta
PO3paxyHKiB oOymoBiIeHa
HasSBHICTIO B CTPYKTYPi cram nedeKTiB
(BHYyTpimHbO(A3ZHUX Ta MiK(pa3HUX TpaHUllb,
CcyOrpaHHMIlb, TOLIO) sIKi OKa3yOTh ICTOTHHI BIUIMB Ha
PO3MOBCIO/DKEHHST 1, SK HACHiIOK, Ha JIOKAaTi3aIlifo
IUIACTHYHOI JeopMaliii HaBKOIO (DPOHTY 3pOCTAIOYOl
TPILLMHU.

5. Hampyxeno-negopmoBanuii craH, SIKUil BUHHKA€E
BHACJIIOK B3a€MOJii TIACTHYHOI JedopMallii Ta IMoiB
Hanpyr Oinst nmedekTiB MPU3BOAWTH 1O 3MiHH (Bopmu
30HH JIOKAJTi3amii TIacTUIHO1 AedopMartii i, Tk HACIiI0K,
MO€ HPU3BECTH 10 3MIHH HAMPSIMKY PO3MOBCIOKESHHS
camoi TpimmaU. Lle#t GakT HEOOXiMHO YpaxoBYBAaTH MPH
pO3paxyHKaxX TPINTUHOCTIKKOCTI 3BapHUX OYIiBEIbHHX
KOHCTPYKIIii, 0COOJIMBO BiIIIOBiJAJIbHO NIPU3HAYCHHS.
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