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MogenupoBanue JeGpOpMalMOHHBIX CBOWCTB MOJIMMEPHBIX MaTepPHAIIOB.
Maptsienko B.A.
(Boennas akanemus paIualiOHHON, XUMUYECKON U OaKTEPHOIOrHUECKOM

3aIUTHl 1 HH)KEHEPHBIX BOKCK)

HOJ'II/IMCprle MaTCpHUallbl, 3aHUMAaromuc, O6JI&I[&IOT CBOﬁCTBaMH,
XAapaKTCPHBIMU KaK JIs1 TBCPJAbIX TCJI, TaK W A KHUIAKOCTH. A Tak kak
COOTHOHICHUA MCKAY KOMIIOHCHTAMH, OTBCTCTBCHHBIMUA 3a CBOMCTBA Marcpualia,
MOXET OBITh pa3indHbIM, TO 3TO 00BACHACT U MHOFOO6p&3He CBOMCTB
IMOJIMMCPHBIX MAaTCpHUaJIOB. OI[HI/IM N3 XapaKTCPHBIM CBOMCTB MaTCpPHUaJIOB

SIBJIIETCS €0 CITOCOOHOCTH ﬂG(bOpMHpOBaTBCH.

[TonbITKM OOBEAUHUTH KIIACCUYECKUE METOJIbI MCCieIoBaHus AedopMaiiuii
TBEPABIX TEJ U )KUAKOCTU €ILIE HE NMPUBEIIM K CO3JaHUIO KIIACCUYECKUX YPAaBHEHUU
I OomucaHusi  Je(OpMAIIMOHHBIX  CBOWCTB  MOJUMEPHBIX  MaTEpHUAasIOB.
[TonmuMmepHble MaTepuanbl, IMOSBUBIIMECS TOpa3l0 IIO3JAHEE TPAAULHUOHHBIX
MaTepHuayioB, 00J1aIaBIINe HOBHIMA M HEW3BECTHBIMH CBOWCTBaMH, TpeOOBaIM Ha
MEPBOM dTale MX HCCIEIOBAaHMS CO3JaHUsI 0a3bl SKCIMEPUMEHTAIBHBIX JTAHHBIX,
KOTOpble MOTJM OBl CTaTh (PYHIAMEHTOM JUIsl JAJbHEWUIIUX WCCIECIOBAaHUNA U
CO3JIaHUsI TEOPETUYECKUX OCHOB HAyKH O CBOMCTBAX HOBOI'O KJIacCa MAaTEpHUAJIOB.
[Io Mepe HaAKOMIEHUS NEPBOHAYAIBHBIX 3KCIEPUMEHTAIbHBIX JAHHBIX CTAJIA
CO371aBaThCS HOBBIE MOJENIU JUIsl ONMHMCAHWKN JeQOopMallMOHHBIX sBiIeHHA. Tak
nosBuiauch moaenu  MakcBemna, KensBuna-®olirra-Meliepa, JTHHEHHOTO
CTaHJapTHOTO TeJa, a 3aTeM U 0oJiee CIOXKHBIE MOJIEIH, MPEACTABIISIIONTNE COOOM
JIMHEHHBIe KOMOMHAIIMK TTPOCThIX Moxenen [1, 2, 3, 4, 5]. Kak mpasuio, Moaenu
CO3/IaBaJIUCh KaK YKWCTO YMO3PUTEIbHBIE KOHCTPYKIMHU, a 3aTE€M HCKaJIU
MOATBEPKIACHUSI 3TUX MOJENEH i peanbHbIX MaTepuanoB. Eciam kakas-mu6o

MOJECJIb HE€ COOTBETCTBOBAJIa MATCpHAIy, TO I3TY MOACIL «JOBOIHIIM HYTéM



MOJIEpHU3AIU €€ CTPYKTYypbl. IHBIMU CcJOBamH, CHadaja CO3JaBajd MOJENb, a
3aTeM TpOBEPsUIM auama3oH e€ aelctBus. M ecnm nmama3zoH Mojaenud Obul
JIOCTATOYHO IIHUPOK, TO 3Ta MOJENb KaK JIYYIIUH SK3EMIUISIp B KOHKYPEHTHOU
O00ppO€ 3aHMMall COOTBETCTBYIOLIEE MECTO B PEWTHHIE, a MOJENb I[oJydasa
pacrpocTpaHEHHUE.

B nannoil pabore mnpennaraercs Ipyrol Mmoaxoi s MOJEIUPOBAHUS
ucciaenyeMbix  ABieHui,  OCHOBOM i1 MOJECIMPOBAHUA  SABIISIIOTCSA
DKCIEPUMEHTAJIbHBIE JTaHHbIC, a pE3yJbTaTOM MOJIECIUPOBAHUS  SIBISIOTCS
YpaBHEHUS, ONHCHIBAIOIINE SKCIEPUMEHTAIbHBIE 3aBUCUMOCTU. TakuM o0OpaszoM,
npeajiaraeMasi METO/IMKa SBJIIETCSI OOpPaTHOW MO OTHOLUEHUIO K TPaJUIIMOHHBIM
noaxonaam. JKenarenbHo, YTOOBI SKCIIEPUMEHTAIbHBIC JaHHBIE ObUIM TOJYYEHBI C
JIOCTATOYHOM TOYHOCTBIO M CTaTUCTUYECKH OOOCHOBaHbI. YeM Bblle OyneT
YpOBEHb TPEOOBAHUN K UCXOJHBIM JaHHBIM, TeM 00Jiee TOYHYIO MOJEIb MOXKHO
co3/1ath (IIOCTPOUTh, CKOHCTPYHUPOBATh, CIPOEKTUPOBATH).

PesynbraTom monenupoBanus sBaseTcs AU depeHnaibHoe ypaBHEHUE IS
OMMCAHUs MCCIEAYEMOro SIBICHUS WM mpouecca. Hukakux orpaHuyeHuil Ha
CTpYKTYypy aud@epeHIManbHbIX YpaBHEHUNM HE HakiaabiBaeTcs. Kaxabii
UCCIIEI0BATENb JJOJKEH CaMOCTOSITEIbHO PEMINTh, KAKUMH YaCTHBIMH YCJIOBUSIMU
HY>)KHO OrpaHW4YUTh NOUCK Mojenu. Kpurepuem mnokazarenss MOJEIA MOXKET
CILY’KUTh OTKJIOHEHHE MOJEIIbHBIX 3HAYEHUN (PYHKIIUU OT SKCIIEPUMEHTAJIbHBIX .

Meron monydeHus Mojienied OblT MPOBEPEH Ha PA3IUYHBIX (U3HUECKUX
3ajlayax JJs pa3’MYHbIX MaTepUaoB U SBISETCS YHUBEPCAJIbHBIM IO CBOEH
pUpoe U 000CHOBAH MATEMAaTHUYECKUMU METO/IaMHi 00pabOTKK MH(pOpMauu.

OcnepuMeHTaNbHbIE TaHHbIE OBUIM TMOJYYEHBI B JIA0OPATOPHBIX YCIOBUSIX
MpU  UCIBITAHUU Je()OPMALIMOHHBIX CBOMCTB TMOJHUMEPHBIX MaTepUajoB Ha
tBepaoMepe TP 5006 M mnpu BIaBIMBAaHUM HWHJIEHTOPA C METAJUIMYECKUM

mapukoM noj Harpyskou 100H (Puc.1).



Puc. 1.

[Ipu »TOM Harpy3ke ¢Qukcupyercss TiIyOMHAa BHEAPEHUS WHACHTOpA C
ToyHOCTRIO A0 0,02 MM. HaunHas ¢ JaHHOroO MOMEHTa HAa4YMHAETCS BHICOCHEMKa
npouecca aedopMaliusi MaTepuaa, BEIIOIHIEMas ¢ IOMOIIbIO BUJIEOKaMEPbI WIIN
KaMmepoil MmoomibHOTO Tenedona. Oba mpudbopa UMEIOT BCTPOSHHBIE TaltMEPHI, UTO
NO3BOJIIET (PUKCHPOBATH BpEMsI M300pa)KCHUsI, a HApaBJIeHbl KaMepbl Ha HIKAILy
npubopa, (UKCHPYIONIYI0 TMOKa3aHWs TIyOWHBI BHEApPEHUS HHIAEHTOpa. Takum
oOpa3oMm, TOClieé TIEPBOHAYAIHLHOTO BHEIPEHHS] WHISHTOpA TMPOU3BOAUTCA
BUJICOCHEMKA IPOIIEcCa BOCCTAHOBIIEHUS JedopMalluy MOJIMMEPHOrO MaTepHaia.
C 1enpi0 TOBBIIMICHUS HAIEKHOCTH PE3YyJIbTAaTOB MPOM3BOAMIACH BHICO3AMHCH
YeTbIPEX IMOCJIEJ0BATEIbHO BBIMOJIHEHHBIX OIMBITOB JUISl Pa3HBIX TOUYEK OIBITHOIO
oOpa3ua. OOpaboTka ONBITHBIX JAHHBIX TPOU3BOJAMIIACH HAa KOMIbioTepe, 4
MaccuBa JJAHHBIX CHHXPOHH3UPOBAINCh M JJs JATbHEHIINX WCCIEIOBAHUN
UCIOJIb30BAJIMCh CpelHUE 3HaueHus 4-x maccuBoB. Takum oOpazom, s
MOCTPOCHUS MOJIEJIN UCTIOJIb30BAHBI CTATUCTUYECKUE ONBITHBIC JaHHBIC.

MonenupoBaHue AKCIIEPUMEHTAIbHBIX 3HAYEHUN IPOU3BOJUTCS
OOBIKHOBEHHBIMU AU PEepeHLInaTIbHbIMA  YPABHEHUSMHU, CTPYKTypa KOTOPBIX
BbIOMpaeTCsl MOJbp30BaTesieM. B kauecTBE MOAENM IPUHUMAETCS JIMHEHHOE
O0OBIKHOBEHHOE OJHOPOJIHOE AU(dEepeHITNATHHOE YPaBHEHNE TPETHETO TOPSIKA C

NOCTOSTHHBIMU KO3 PUITUEHTAMU



Y7+ @Y +ta, Y +aY =0, (1)
rae Y’=dY/dt.

Koaddunmentsr audpepeHimansHoro ypaBHEHUS ag, a3 U a; TPUHUMAIOTCS
MOCTOSTHHBIMUA W OMPEACNAIOTCS W3 YCIOBHS MHMHHUMHU3AIMM MOJACIBHBIX U
HKCIIEPUMEHTAIbHBIX 3HAUEHUMN ISl BCEX OMBITHBIX TOYEK.

JIJisi MaccuBa OMBITHBIX 3HAYEHHM TOJY4YEHBI CIIEAYIONIME 3HAYEHUsS IS
koadpummenTos nuddepernuanbaoro ypapaeHus (1)

a,=0; a;=-643337; ag=134,2359.

Jlis TOCTpOECHHSA YaCTHBIX pelleHud aud@epeHuanbHOro ypaBHEHUS

CTPOHMM XapaKTEPUCTHUECKOE ypaBHEHHE
K® +a, K? + a, K +a, =0. (2)

OmnpenensieM KOpPHH XapaKTEpUCTUYECKOTo ypaBHeHHs. Eciu KopeHb
YpaBHEHHUS SIBISIETCS] BELECTBEHHBIM uMciaoM Kj = 0, TO COOTBETCTByIOIIEE €MY
qacTHOe pemeHne wumeer Bua exp(oat). Ecnmm wumeem aBa  KOMILICKCHO
compsokeHHbIX Kopasi K, =a+iB; Kz=oa-ip; i=V(-1), To cooTBeTCTBYIOLIIE
UM YaCTHBIE PELICHUS] UMEIO BUJ

exp(at) sin(Bt); exp(at) cos(pt).

Pemenne kyOudeckoro ypaBHEHMsI JaeT KOPHU XapaKTEPUCTHUUYECKOTO
ypasuerns K; =0,280609; K, =-0,085341; K;=5,2744 10",

OOmiee  pemieHWE  OJHOPOAHOrO  JIMHEWHOro  IuddepeHInanbHOTro
ypaBHeHus ( 1) moiaydaem METO10M CYNEpPHO3UIIMH YaCTHBIX PEILIEHUHN

Y = Cy exp(Kit) + C, exp(Kot) + Cs exp(Kat), (3)
rae Cy, C,, C3 - mocTosiHHbIE MHTETPUPOBAHUS TU(PHEPEHITHATBHOTO YPaBHECHUS.

[TocTosiHHBIE MHTETPUPOBAHUS MOTYT OBITH OINpPEAENCHBI MPU MOAYNHEHUU
¢bynkunu (3) ¥ €€ NPOU3BOIHBIX U3BECTHBIM 3HaueHUsIM. Eciau 3Hauenue GyHKuuu
B HAYaJbHBII MOMEHT HW3BECTHO, TO OCTaJbHbIE€ 3HAYEHUS HE MOTYT OBITh
NpU3HAHBl W3BECTHBIMH, TaK KaK JIKCIEPUMEHTATbHBIC 3HAUCHUS HE SIBISIOTCS
TOYHBIMU 3HAYCHUSMH.

[loaTomy  ompeneneHue TOCTOSHHBIX HMHTETPUPOBAHUS Mpejiaraercs

BBITIOJIHUTD Inmpu YCIIOBHUH MHWHUMMU3AIIUHN OTKJIOHCHU MOACIIBbHBIX )51



AKCIIEPUMEHTANbHBIX 3HaueHUN. COCTaBIsAsI 1ENEBYI0 (QYHKIIUIO U MUHUMU3HPYS
e€, MoTydaeM MOCTOSTHHBIC HHTETPUPOBAHUS
C1=639616; C,=-1159,272; C;=131,295.

MopenbHoe  3HadeHHWE  (PYHKIIMM  TIOCTPOCHO B SIBHOM  BHJEC.
MartemaTudeckoe OXHJaHHUE SKCIICPUMEHTANIbHBIX 3HAYEHWM cocTaBuio 2,6788
MM, CPEAHEKBAJIPAaTUYHOE OTKIOHEHUE MOJEIbHBIX M JKCIEPUMEHTAIbHBIX
sHaueHui -0,1159 mm. CKO cocraBaset 4,32% ot MO.

VYpaBuenue (1) oTHOcUTCS K Kiaccy JUHEHHBIX TUdPepeHIInanIbHbIX
YpaBHEHUU C MOCTOSIHHBIMU KO3((UIIMEHTaMU U BKJIIOYAET B ceOsi OECKOHEUHOE
MHOXECTBO YAaCTHBIX pEHICHUH, OTIMYAIOMMMHUCS 3HAYCHUSMU ITOCTOSHHBIX
WHTETPUPOBAHUS M  YAaCTHBIMU  PEHICHUSIMU, 3aBUCAIIMMU OT  KOpHEH
XapaKTEPUCTHUCCKOTO YPaBHEHUS.

To, 4TO 3TO ypaBHEHHE MOJYUYEHO C YHCIOBBIMU Kod(dduieHTamu, a He B
anredpanueckoil hopme, He YMAJISET €ro 3HaYUMOCTh. UKciioBbie KOAPHUIIUEHTHI
nuddepeHInaTbHOTO YpaBHEHUS SIBIIAIOTCA OOOOIICHHBIMU XapaKTepUCTUKAMU,
3aBUCSIIIMMHU OT TOKa3aTesield MHOTMX CBOMCTB paccMaTpUBacMOro maTepuaia u
PaCKpbITUE TPUPOJIBI ITUX KOAIDPUIIUEHTOB MPECTABISIET COOOM CIENYIONIYI0 U
JIOCTATOYHO MHTEPECHYIO M BAXKHYIO 33]1a4y UCCICIOBaHMUS.

Ecnu crpykTypa MOIy4E€HHOTO YypaBHEHHS OKaXETCS MPUTOJHOW IS
OMHMCAHMS PacCMaTPUBAEMBIX CBOWCTB M JAPYTUX MaTEpUajOB, TO A3TO OyIeT
BECOMBIM TIPU3HAKOM TOTO, YTO OTO YpaBHEHWE SBIACTCS HE CIy4aillHbIM
NPOSIBIICHUEM, a 3aKOHOMEPHOCTBIO M3ydaeMoro mpoiiecca. Torna u moiaydeHHOe
ypaBHEHUE MOXHO paccMaTpuUBaTh KAaK AaHATUTUYCCKUN 3aKOH, OIMCHIBAIOIIANA
JTAHHOE SIBJICHUE.

SBasercs nmm TpemsIoKeHHAs CTPYKTypa AuddepeHnaaIsHOTO YpaBHCHUS
HaWJIy4IIei ajs paccmaTtpuBaemoro matepuana? OCHOBaHUM IS TAKUX BBIBOJIOB
HET, TaK KaK OTCYTCTBYIOT TEOPETHUECKUE UCCIEOBAHUS 110 3TUM Bompocam. Tak
KaK CTpyKTypa ypaBHeHus (1) Obuta BeIOpaHa ciiydailHbIM 00pa3oM, TO U pellEHUE,
MOJIYYeHHOE Ha €ro OCHOBE, MOTYT OBbITh MPUOIMKEHBI K IKCIIEPUMEHTATBLHBIM

3HAYECHUSAM C ONPEIEIICHHOW CTENEHbI0 TOYHOCTH. [Ipu mpyrom crpykrype



muddepeHIaTbHOTO YPaBHEHUS, BUAUMO, U CTETICHb MPUOIMKEHUS MOXKET OBIThH
npyroi. IIoaToMy MOUCK JTydIllero BapuaHTa CTPYKTYphl YPaBHEHHS 3aCITy>KUBAET
BHUMaHHUSI U MOXET OBITb pEIIeH B paMKaxX BbIOOpa MpU MPOTUBOPEUHUBBIX
TpeOOBaHUSIX — BPEMEHHU MTOUCKA U TOUHOCTH OIICHKH.
B kauectBe mpumMepa paccMOTPUM BTOPOW  BapuaHT CTPYKTYpHI
muddepeHnnanbHoro ypaBHeHus, korja ag=0. Torna ypaBHeHHEe UMEET BUJ
Y7+ a, Y’ +a, Y’ =0 4)
CoOTBETCTBYIOIIEE EMY XapaKTEPUCTUUECKOE YpaBHEHUE
K®+a, K>+ 2, K =0 (5)
Onno pemenue ypaBHenust (5) umeer Bua K; =0. OcrtanpHble 1Ba KOpHS
OTIPENEISAIOTCA U3 PEILICHUs] YPaBHEHUS
KZ+a,K+a; =0
U paBHBI K = - a,/2 + Vi (a22/4-al); Ky=-a)2-+/ (a22/4-a1).
Ecimn a,/4-a,>0, To pemenne ypasrerus ( 4 ) UMeeT BUL
Y = C; + C, exp(Kot) + Cs exp(KsT).
Eciu a,/4-a,<0,
Y = Cy + exp(-a » t/2)(C, sin((v (a1 -a,2/4)t) +C;5 cos((V (ay -a,2/4)t)).
[TpuMeHsist BBIMICTIPUBEACHHYI0 METOAMKY OIpeaeneHus: Ko3(h(UIneHToB
mudpepeHInanbHOr0 YpaBHEHUSL ISl HOBOM CTPYKTYpbl (4), mojgydyaeM KOpHU
xapakrepuctuueckoro ypaBuenus K; = 0; K, = -0, 045278; K3 = -0,016811 u
COOTBETCTBYIOIIIEE pelieHue TudPpepeHInaTbHOr0 ypaBHEHUS
Y =C; + C, exp(-0,045278 t) + C; exp( -0,016811 t). (7)
[locTosiHHBIE WHTErpUPOBAHUS HAXOJUM M3 YCIOBUS MUHUMHU3ALUU
CPeIHEKBAPATUYHOTO OTKJIOHEHHS] MOAETBHBIX M AKCIIEPUMEHTAIBHBIX 3HAUYCHUI
JUTSL BCEX OTBITHBIX TOUYEK
C;=2,621244 mm, C,=53232,85 mm, C3=-51,22266 mm.
MareMatrnyeckoe OXuAaHUE ISl SKCIEPUMEHTAIbHBIX TOYEK COCTaBJISET,
CPEIHEKBaIPaTUYHOE OTKIOHEHHE MOJEIbHBIX U IKCIEPUMEHTAIbHBIX 3HAUCHUN

171 onbITHBIX Touek -0,0323 mm. lonss CKO B MO coctaBnsier 1,3 %.



CpaBHHBas pe3yJbTaThl, OJYYEHHBIE C IMOMOIIBIO JIBYX MOJENEH, JeIaeM
BBIBOJ O TOM, 4YTO BTOpas MOJENb JAa€T MEHbIIME OTKJIOHEHUS OT
DKCIIEPUMEHTAJIBHBIX JaHHBIX. Clle10BaTENbHO, BTOPasi MOJEIb TOYHEE ONKCHIBACT
AKCIIEPUMEHTAJIbHBIE PE3YIIbTATHI.

Taxum 06pa3oM, UCTIOIB3YsI HECKOJIBKO MOJIENEH Ul OMCAaHMs IIpoLiecca U
CpaBHHUBAsI pe3yJIbTAaThl, MO’KHO BBIOPATH U3 MPENTIOKEHHBIX HAUITYUIIYIO MOJIEIIb.

BO3MOXHOCTM 10 HCHOJB30BAHMIO HOBBIX MOJENIEH MOTYT OBITh
3HAYUTENIbHO PAaCUIMPEHBI, €CIU NOTPeOyeTCs y4ecTh BIUSHUE U APYTUX (GaKTOpOB
NP MCCIIEIOBAHUU TTpoliecca. Tak, HanpuMep, NOJTUMEPHbIE MATEPUAIbl ABIISIFOTCS
OUYEHb YYBCTBHUTEJIbHBIMU NPU B3aMMOJECHUCTBHHM C KUIAKOCTBHIO. Jake eciu HeT
XUMHUYECKOTO B3aUMOJCHCTBUS MOJUMEPHOIO MaTepHalia C KUAKOCTBIO, IPU TaK
Ha3bIBAEMOM  (PU3MYECKOM  B3aWMOJCHCTBUM  MPOMCXOAUT  HaOyxaHue
NOJINMEPHOTO MaTepuaia. M3BeCTHO, 4TO MOMEIIEHHUE TOJIMMEPHOTO MaTepHUalia B
KUJKYIO Cpely NMPUBOAMT K €ro Ha0yXaHHUIO, KOTOPOE MOXET COINpPOBOXKAATHCA
U3MEHEHUEM €ro CTPYKTYpbl M, KaK CIEJICTBHE, U3MEHEHUEM e(POpMallMOHHBIX
cBoiicTB. Bunumo, B 3TOM ciayyae usmeHsiercst 1 quddepeHInaIbHOe ypaBHEHNE,
OINKCHIBAIOIIEE 3aKOHOMEPHOCTH Pa3BUTHA JehopMauu.

BbinosiHeHbl  3KCIIEPUMEHTANIbHBIE  UCCIIENOBAaHUS  Ae(POpMAaIlMOHHBIX
CBOMCTB IOJIMMEPHOIO MaTepuaja IOCJe MPEABAPUTEIBHOIO B3aMMOJEHCTBUS C
JTACTUUTMPOBAHHOM BOJOM B TeueHUE | CyTOK U 3-X CYTOK.

[IpuBoAMM pe3yabpTaThl MOJAEIUPOBAHUS SKCIIEPUMEHTAIIBHBIX TaHHBIX:

1. IUIsl CyXOro MaTepuana

Y =1.1089 exp(0,281t) — 0,150048 exp(+0,0853t) +0,9608 exp(0,527 10™1t)
C,=2,0178913; C, =-0,321132; C;3=0,17323.

MO =2, 7206 mm, CKO =0,0472 mm. CKO/MO ==0,0173

2. JUIsL Matepuaia Mocjie BbIIEPKKH B JUCTHJUIMPOBAHHOW BOJE B TeueHHe |
CYTOK

K, =0,28061, K,=-0,85341, K; =5,27 10™.

C, =0, C,=-1377,18 mm, C3=2,6497.

MO=2,6788 mm, CKO =0,13572 mm, = CKO/MO=0,0506.



3. JUTSI MaTepHalia mocje BhIACPKKH B TUCTUIUIMPOBAHHON BOJIE B TEUCHHE 3-X
CYTOK

K; ==0,28061, K,=0,021257, K3=5,2710%.

C; =1170,6 mm, C; =-1,0522 10%° mm, C3=2,7447 mm.

MO=2,8156 mm, CKO =0, 0584 mm, CKO/MO =0,0208.

OKCHEepUMEHThl  TOKa3bIBAIOT,  YTO  HEKOTOpble  KOA(DPUIIMEHTHI
mudpepeHInaTbHOTO YpaBHEHHUSI HW3MEHSIOTCS, 4YTO JIOKA3bIBA€T WM3MEHEHUE
CTPYKTYpPbl MaTepuasa, BIUIONINe Ha ero Je(opMaIlMOHHbIE CBONCTBA.

Br1BO1BI:

1. IToxa3ana BO3MOXHOCTD BBIIOJHATH MCCJICAOBAHUS MO CO3JAHUIO MOJICIICH,
OMKCHIBAIONINX SBJICHUS, MpoIecchl (U3MUECKUX SBICHUN, OCHOBAaHHBIC Ha
00pabOoTKE IKCIIEPUMEHTATBHBIX JJAHHBIX.

2. [Tony4yeHHble MOJENM MOTYT ONKCHIBaTh B auddepeHuanbHoi dopme
JI0OCTaTOYHO O0IIHE 3aKOHOMEPHOCTH.

3. Ocobenno 2¢G(}eKTUBHO MNPUMEHEHUE JaHHOW METOJUKH TaMm, TJe

OTCYTCTBYIOT 06Hl€HpH3HaHHI>I€ MCTOObI UCCIICIOBAaHMA.
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