Pozenssnymo 3acmocyeéamns KOZHUMUEHO-
20 M00en06anHA CKAAOHUX CAOGOCMPYKmMY-
posanux cucmem 00 NpPoeKmyseaHHs paodia-
UilHO-CMIUKUX KOMNO3UUIUHUX Mamepianis,
noxpummie

Karouoei crnosa: koznumuene mMooeato8anis,
KoeHUMUBHA Kapma, paoiauiiino-cmiiki Kom-
no3uuiliii mamepianau ma noKpumms
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Paccmompeno npumenenue KoeHUMUBHO20
MOOETUPOBAHUS CTLONCHBIX CAABOCMPYKMYpPU-
POBAHHBIX CUCMEM K NPOEKMUPOBAHUI) PAOUA-
YUOHHO-CMOUKUX KOMROZUYUOHHBIX MAMEPUA-
J108 U NOKpoLmuil

Knouesvie cnosa: xoenumuenoe mooenu-
posanue, KOZHUMUBHAS Kapma, paouayuoH-
HO-CMOUKUe KOMNOZUUUOHHDbIE MAMEPUANLL U
noKpoImus

=, u|

Considered the application of complex sem-
istructured systems’ cognitive modeling to the
designing of radiation-proof composites and
coverings

Key words: cognitive modeling, cognitive
map, radiation-proof composites and coverings

ITocraHoBKa npoGieMsl

Exeronno B Mupe Tpancnoprupyercs okoyo 10 MuH.
VIIAKOBOK C PAaJMOAKTUBHBIMHU OTXOAAMHU PA3JUUHOTO
pojia, KOTOpbIE PECTABIISAIOT CY HIECTBEHHYIO OMIACHOCTD
JUJIST OKpysKatomiei cpeabl. VIHHOBAIIMOHHBIE TPOEKTHI 3a-
mutsel TTC 4 mepeBo3ku u XpaHeHUs PaJN0aKTUBHBIX
BEIIECTB BKJIOUAOT B cebst 00s13aTelIbHY0 pa3paboTKy
HOBBIX KOHCTPYKIIMOHHBIX M 3al[UTHBIX MaTEePHAJOB,
CIOCOOHBIX MOBBICUTDH 3P HEKTUBHOCTD 3aLIUThI KaK 00b-
€KTOB XPaHEHMs, TaK U OKPYyIKalolleil cpeiibl B IEJOM
[2,5]. YuuTbiBast cJI0KHbBIE YCJTOBUS OKCIIJIyaTaIl[M U TaKUe
MaTepUaJibl JOJKHBI IIPEK/e BCEro 0caabasiTh AeiicTBIe
noHusupyomux usayuyenuii (M), obecrneynsars onpe-
JleJICHHDBII OTBOZ Telia, 001a1aTh JOCTATOYHONH TEXHOJI0-
IUYHOCTBIO, OTBEYATH YCJIOBUAM IPOYHOCTH M He CIIOCO6-
CTBOBATDH IMOBBINIEHUIO MaccOTabapuUTHBIX ITOKa3areseil
KOHCTPYKIIMH. B cBSA3M ¢ aTuM 3aaua MPOEKTHUPOBAHNS
HOBBIX KOHKYPEHTOCITOCOOHBIX MATEPUAJIOB U 3T THBIX
HOKPBITUIL SABJISIETCS CIa00CTPYKTYPUPOBAHHOIA.

AHaju3 A0CTUKEHUH U My OIMKanuii 1o Teme
HCCIeJ0BaHUIi

3amaua xommiekcHol 3amutsel TTC nisg mepeBo3kn
U XpaHEHUs PAAMOAKTUBHBIX TPY30B MOJKHA BKJIIOYATH
poBejieH e OOJIBITOr0 KOJTMYECTBA IKCTTEPUMEHTAIbHBIX
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HCCJIeIOBAHUI C IPUMEHEHNEM METOINK ILJTAHUPOBAHMSI
9KCIEPUMEHTA, YTO [IeJIAeT IPOIEeCcC IPOEKTHPOBAHMS
JI0CTATOYHO foporuM. [IpuMeneHne MeTO[0B 3KCIIEPTHLIX
OI[EHOK, @ UMEHHO METO/Ia AaHAJIN3a NePAPXUII B PEIIeHUsIX
ONTUMHU3AIMOHHBIX 337124 U POEKTHPOBAHNI KOMITO3H-
1uoHHbIX MatepuasoB (KM) [3,4,7] cymecTBeHHO yIIpo-
H[AET MPOIECC U YKa3blBaeT HAa BO3MOXKHOCTb CO3aHUS
ABTOMATH3MPOBAHHLIX CHCTeM yipaBienus. O1HaKo JaH-
HBII METOJ[ HE IIPEYCMATPUBAET yIIPABJICHUS AMHAMUYE-
CKOIl cuTyarueil, KOTOpoe BO MHOTMX Hay4HBIX paboTax
[1,6] mpexmaraeTcss CTPOUTH Ha OCHOBE KOTHUTHBHBIX
KapT, OIMICHIBAIONIMX CUTYAIIIO MHOKECTBOM (haKTOPOB,
CBSI3aHHBIX IPUYNHHO-CJIE/[CTBEHHBIMI OTHOMIEHUSIMU 1
HO3BOJISIION[MX TI0JIYYaTh IPOIHO3bI PA3BUTHS CUTYAIIHI.

Ilenp paboTsl — NpUMeHeHNE KOTHUTHBHOTO MOJIEJIH-
POBaHMS B PENIEHNHN 3a/1a4 TPOEKTHPOBAHUS PAHAI[HOH-
HO-CTOWKHMX KOMITO3UITHOHHBIX MATEPUAJIOB U TOKPBITHI.

HN3n0:xeHue 0CHOBHOTO MarepuaJja

BospeiictBue MM nHa nucnepcHo-HAnoJHEHHBIE Ma-
TepuaJibl HETIOCPE/ICTBEHHO CBS3aHO ¢ BO3HUKHOBEHUEM
B UX CTPYKTYpe IHPOKOro CreKTpa (GU3UYECKUX IPO-
1IECCOB: TEIJIOBBIX, XMMHYECKUX, MeXaHUYecKuX, (aso-
BBIX IMPEBPAIEHNH, MPOCAEeANTh N3MeHEHNe KOTOPHIX B
IUHAMUKE YaCTO He MPeICTaBJsIeTCsI BO3MOXHBIM 13-32
OTCYTCTBU S JOCTATOYHOHN KOJTMUeCTBeHHON nH(popManum,



U3MEHYMBOCTHU XapaKTepa IIpoleccos Bo BpemeHu u 1p. C
TOYKU 3PEHUSI CHCTEMHOTO aHajIu3a KOMITO3WITMOHHBIN
MaTepuaJ MOXHO PacCMaTpUBaTh KAk cl1abOCTPYKTYpU-
poBaHHYIO cucTeMy [4], nccaenroBanme KOTOPOH 11eJIecoo-
6pasHo MPOBOAKTH, UCIIOJIb3YI0 METOMOJIOTUIO KOTHUTUB-

HOTO TTO/IX0/1A.

C nomonbio KOTHUTUBHOT'O MOJIEJIMPOBAHUS IIPOIlECC
B3aMMOCBS3M BHEITHUX (aKTOPOB U BHYTPEHHUX (pu3u-
KO-XNUMUUYECKHUX IIPOIECCOB, OIPEACAAIONINX OCHOBHDBIE
CTaJNU IIPOEKTUPOBAHM S, MOKHO C/I€JIATh NPO3PAYHbIM.
[Ipu aTOM mOSABJIASETCS BO3MOXKHOCTbH YYHUTHIBATH HE
TOJIBKO U3BECTHBIE, HO U IIpe/IIoJaraeMble B3aNMOCBS3H,
YTO [O3BOJIUT HATJISITHO U IOCTATOYHO OBICTPO BBIAENUTh
TPYIIIBI TEXHOJOTUYECKUX, KOHCTPYKTOPCKUX (DaKTOPOB
u PUBUKO-XMMHUYECKUX ITPOTECCOB C HUMU CBA3aHHBIX.

[lna moctpoenns momenu 3amaun (puc. 1) Beigeanm
OCHOBHBIC 110KA3aTeJu, KOTOPbIE BJIUSAIOT Ha IPOIECcC
MPOEKTUPOBAHUS PAAUAINMOHHO-CTONKUX KOMIIO3UTOB,
€ yueToM 0coOeHHOCTEH CTPYKTYPhI: X| — BUJ Paguoak-
THUBHOTO rpy3a (’KujiKue, TBep/ble PaJUOaKTUBHBIE IPY-
3bl, OCTATKHU JabOPaTOPHOTO 0OOPYAOBAHUSI, CIEIOLEIK-
IbI U 1PoY.); X9 — CyMMapHasi aKTUBHOCTH U3JIy4YeHUS,
JUIS HU3KOAKTUBHBIX cocTaBasger (7-104..1,8-106) Bu/x,
cpeaneakTuBHbX — (3,7-108..2:10'%) Bx/n1 u BhicOoKOAK-
TuBHBIX — (11..78)-10'" Bx/m1; X3 — Hame:KHOCTh PabOTHI
KOHCTPYKIINH, HEMOCPEJCTBEHHO CBA3aHa C XapaKTepoM
B3aUMOJIEICTBUA € OKpY’Kalollell cpefioil U 3aBUCUT OT
MEXaHUYECKNUX CBOWCTB MCIOJb3YEMbBIX MATEPUATIOB; X4
— TOJINIMHA CJI0S 3AI[UTHOTO Marepuasa UJanu IMOKPbITHS,
3aBUCUT OT KpaTHOCTU ociabuaenus WU wu oupenens-
eTcs ero 3alUTHBIMU U (usnueckumu cBoiictBamu; Xs
— MOTJIOIIEHHA s MaTepuaoM KOHCTPYKIuu aneprus MU,
3aBUCUT OT TOJIIIUHBI CJI0ST KOMIIO3UIIUY, a TakKe hu3n-
KO-MEXaHMUYECKUX U 3AIUTHBIX CBOWMCTB NPUMEHSEMBIX
MarepuasioB; Xg — MOMJIONIEHHOE MATEPUATIOM KOHCTPYK-
MM KOJIMYECTBO Tellja — IlapaMeTp, HeloCPeJCTBEHHO
CBSI3aHHBIH C MOTJIOIIEHHOW B 3aIlMTHOM CJIO€ dHEPTUu
UMW n 3aBucuT ot pusmyecKnx CBOUCTB MPUMEHSIEMBIX
martepuasoB (pU3UUeCKOU IJIOTHOCTH, TEIMNJIOEMKOCTH,
ko3 buUNMeHTa TEMJONPOBOAHOCTH); X7 — pa3MepHas
cTabUIBHOCTD MATEPUAJOB U IMOKPBHI-

TU#, 3aBUCUT OT Ko3a(bUInueHTa Jau-

cBOlcTBa paspabaTbiBaeMbIX KOMIO3UIKMH; X3 — MOpH-
CTOCTb MaTepuasion, X4 — TEXHOJOTUYHOCTH, X{5 — Kade-
¢TBO; X{ — 9KOHOMUYHOCTD; X{7 — 9 DEKTUBHOCTD.
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Puc. 1. Mogenb 3agauu

3nech 1esieBbIMU (paKTOpaMu ABJASIOTCSA X3, X5, Xg,
Xi4, X146, X17, @ ynpasagionue GakTops — Xy, X4, Xg, Xi1,
X129, X143, haxTopsl mnaukaroper — Xq, X7, Xs, Xg, X1o.

BaskHbIM 9TalloM KOTHUTHBHOTO MOJIEJIMPOBAHUS TIPO-
€KTUPOBAHUS PaAUAIMOHHO-CTONKNX KOMIIO3UTOB SBJIS-
eTcd TOCTPOEHUS KOTHUTUBHON KapThbl, ONUCHIBAOIIEH
CUTYAINIO MHOKeCTBOM (haKTOPOB Xj, CBSA3AHHDBIX TPUYMUH-
HO-CJIEICTBEHHBIMK oTHOIeHuaMu (tabi. 1, puc. 2). Kor-
HUTUBHAsI KapTa IPeACTaBJsieT cOO0U OpPUEHTUPOBAHHBII
rpad, BepHIMHAMHU KOTOPOTO SIBJSIOTCS CBsA3aHHbLIE (hak-
TOPBI, & JIyraMu — IPUYMHHO-CJIEJCTBEHHbBIE CBA3M MEKLY
daxropamu. 31ech 3HAK «+» O03HAUAET OJ[HOHATIPABJIEHHOE
M3MEHEHUE /IBYX CBSI3aHHBIX 11ADAMETPOB, & «-» — Pa3HOHA-
MIpaBJIEHHOE U3MEHEHUE JIBYX CBSI3HBIX TAPAMETPOB.

. Ta6bnuuya 1
HEHOTO TEPMUYECKOTO pacHIupeHns: u
XUMHYECKOTO COCTABA KOMIIO3HILHMIL; Xg B3aumMocBsA3b napameTpoB U pakTOPOB CUCTEMDI
— CTPYKTYpHasd CTaOMJIBHOCTH MaTepH-
PYKTYP . P X [ Xo | X3 [ Xy | X5 | X | X7| Xg | Xog | X0 | X1 | Xq2 | Xy3 | Xig | X5 | Xi6 | Xy7
aJlOB U TMOKPBITUI, TIpeaycMaTpuBaeT X N s
1| x o
OTCYTCTBUE KaKUX-TUOO CYLIeCTBEH- X T
HBIX U3BMEHEHUH B CTPYKTYpPE KOMIIO3U- 2
. . + | +
111, BBI3BAHHBIX JEHCTBUEM TEILJIOBBIX X3 X
adpdexros UN (usmenenue daszosoro | X4 X + il s
cocTaBa, MECTPYKIUs, CIHIUBAHUE, W3- X5 X |+ 1 f +
MeHeHHe XWMHUYEeCKOW HeHaCHIIeH- Xe - - - + |+
HOCTH U 1po4.); X9 — crabuiabHOCTH | X7 + X +
MPOYHOCTHBIX CBOMCTB; X{g — CTaOMIb- X + + x|+ + +
HOCTbH TemJI0(U3NIecKuX CBOMCTB; Xig Xy + + +
— XUMUYECKHUIT COCTaB MaTepuayios; Xqo X0 ; T |+ < ;
— KOJIMYECTBO JUCIEPCHOTO fIal'[O]IHH- Xy i T+l +l+1+] + | x
TeJsd B COCTaBe KOMIIO3WIIMII, B JaH-
Xy + o S T e X
HOM cJiyuae 9T0 00beMHOE COolepKaHme X " "
. - - X -
B COCTaBe KOMITO3UIINN CTEKJSHHBIX 13
.. X4 + x| + | + |+
HAIMOJHUTENENH: TOJBIX CTEeKJISTHHBIX
MUKpochep, MOPOIIKOB XPYCTaJbHOTO Xi5 + +
U CBUHI[OBOCOJEPIKAIIETO CTEKOJ, He- | Xi6
MOCPEACTBEHHO BJIHMSIET Ha 3am[UTHBIE | Xi7 X




KOTHUTUBHON Mojenu. Ha satom
YPOBHE Ka’kjasl CBI3b MEXIY
(akTopaMu KOTHUTUBHOU Kap-
TBI HOPMATN3YeTCST M TOBOIUTCS
10 KOHKPETHOUN 4UCJOBON OlleH-
ku. Ecim BausgHMe HOCUT Kaue-
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CTBEHHBIN XapakTep, TO BBOJSIT-
Cs1 JINHTBUCTUYECKUE OIEHKH 110
mrkase B quamna3one (0; 1). 3xeco
CYIIECTBEHHYIO MOMOIIb MOJKET
oKasaTh pa3pabOTKa aBTOMAaTH-
3UPOBAHHOI CHUCTEMBI TMO/IEPIK-
KU IIPUHSATHUS pellleHNn I Ha OCHOBe
KOTHUTHBHOTO MOJIEJTUPOBAHUSL.

IleneBoe cocTossHUE cUHUTa-
eTcsl JIOCTUTHYTBIM, KOT/la M3Me-
HEHUST YIIPaBJISIONUX (GaKkTOPOB,
MPaKTUYECKN HEe U3MEHSET 3Ha4Ye-
HU 11eJeBbIX (aKTOPOB IIPH y/10-
BJIETBOPEHUU 3aJaHHBIX OrpaHU-
YeHUH 3a/1a4M.

Puc. 2. KoruutueHas KapTa MOL€e/ I NPOEKTUPOBaHUA pa,D,MaLI,HOHHO-CTOﬁKMX

KOMMO3KWUTOB

Onenka xapakTepa B3aMMOCBI3U IPOBOAMIACH HA
OCHOBE TEOPUHU PaJAMAIMOHHOTO MaTepuajosegeHus [6],
BKJIIOUAIONEH TUTIOTE3bl HOTUMOP(GU3Ma B CTEKJISTHHBIX
U KepaMUYECKUX MaTePHAJIOB M «aHOMAJbHOTO MOTJIO-
menus VW yapTpasgncnepcHbIMU cpeflaMmu», a TaKXe C
YYETOM pPe3yJbTAaTOB 9KCIEPUMEHTAJBHBIX HMCCIEe0Ba-
Hui [2].

KoramtnpHaas kapra /laeT BO3MOKHOCTb YCTAHOBHUTH
aJieMeHTapHble pelenTypHbie (aKTOPbl (XUMUYECKUN
COCTaB, KOJTMYECTBO JUCIEPCHOTO HANOJIHUTENS U Ip.)
YIPaBJIEHUS TEXHOJIOT el KOMIIO3UITMOHHOTO MaTepuaia
[1]. Onnako ona He oTpaskaeT AMHAMUKY U3MeHEeHUS (Dak-
TOPOB M UX B3ANMOBJIHSIHIIE.

Yuer Bcex atu 00CTOSTENbCTB TPeOyET mepexoja Ha
CIeAYOUNil YPOBEHDb CTPYKTYPH3AIUH — IOCTPOEHUH

BriBoab1

1. Ilpepsioxkena KOrHUTUBHAS MOJIEJIb IPOEKTHPOBA-
HUS paUalMOHHO-CTOMKNX KOMIIO3UIITMOHHBIX MaTepua-
JIOB 11 TOKPBITHUH.

2. CuoxHOCTD mIpolecca CO3/laHus HOBBIX KOMIIO-
3UIUOHHBIX MAaTe€pUaioB TPeOyeT MesKIUCIIUILTMHAPHbBIX
nccye/JOBaHUi U IIPUBJIEYEHUS K TIOCTPOECHUIO KOTHUTHB-
HOH MOJiesId CIIeI[MaJUCTOB, KOMIETeHTHBIX B pas3/ny-
HBIX Y3KOIIPEAMETHBIX 00J1aCTSIX — OT MATEPUAJIOBEIECHNUS,
XUMUM 10 TpukgagHoil marematuku u IT-rexnosoruit,
yIIpaBJIeHUS TTPOEKTAMU.

3. JlanpHei e uceaeoBaHust OYAyT CBS3aHBI C YTOY-
HeHMeM (AaKTOPOB M MX B3aUMOCBS3€Hl IIPU MOCTPOEHUN
MOJIEJIM CO3JJaHUs PaJUalMOHHO-CTOHKUX KOMIIO3UIU-
OHHBIX MaTepUaJoB U MOKPHITUH, a TaKKe ¢ pazpaboTKoi
cpenbl IX KOMITBIOTEPHOTO MO/IETNPOBAHU .
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