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I'poiyrok FO.U. KuOepuHTepBeHUUus] U KHOep0e30MacHOCTbL YKPAHUHBI:

l'lpOﬁJ'leMbl U NEPCNEKTUBLI UX MPEOJ0JIE€HUS

PaccmoTpenbl  HekoTOpble MpoOJIeMbl  KUOEpUHTEPBEHUMU U KuUOepOEe30MacHOCTH
praI/IHLI, a TaKXKE MEPCHEKTUBLI UX TIPCOAOTICHUA. HpI/IBCZ[eHLI TMPUOPUTETHBIC TIPUHIIUIIBI
rocyJapcTBeHHON NOMUTUKH B cdepe obecriedenuns kuOepOe30macHOCTH YKpauHbl B
YCI0BUAX NPOBEACHUA BoiiHbl ¢ Poccueit. Ha ocHoBanuu aHanmsa TIPaBOBBIX MCTOYHUKOB
ompeseNneHsl MyTH (JOPMUPOBAHKSA OCHOB COBPEMEHHOM rOCyJapCTBEHHOI MOITUTHKY B cepe
obecrieueHnst kubepOe3zonacHocTH  YKpauHbl. JleTaqn3upoBaHbl OCHOBHBIE YIpO3bl W
HanpaBJIeHUs1 ACCTPYKTHBHOM nestenpHocTH Poccuiickoit denepann B nHOHOPMALMOHHOM
HOpPOCTPaHCTBE YKpaWHbl B ymep0 HAIMOHAIBHBIM MHTEepecaM rocyaapcrsa. OGocHoBaHa
LEeNneco00pa3HOCTh Pa3paboTKH OPraHU3alMOHHO-IIPABOBBIX U METOOJOTHYECKHX OCHOB MO
obecrieueHHI0 KnOepOe30macHOCTH YKpauHbl B YCIOBUSX BelleHHs BOMHBI ¢ Poccueii, a
TaKXKe MOCTPOCHHS HALMOHATBHOM CUCTEMBI KHOEPOE30acHOCTH.

Knrouesvie cnosa. rocynapctBeHHbIe MH(POPMALMOHHBIE pecypchbl, WH(POPMALOHHBII
CYBEPEHHUTET, OTCYECTBEHHOS HWH(POPMALMOHHOE TIPOCTPAHCTBO, THOpHIHAsS BOIiHa,
AHTHTEpPOpUCTUYECKas onepauys, NHPOPMALOHHAs aTaka, roCyJapCTBEHHAas MOJIMTHKA B
cdepe obecreueHns KuOepHETHUECKOH O€30IMacCHOCTH, KHOEPTEpPpOpU3M, KHOEPIPecTyI-
HOCTb, OTCUECTBEHHBII CETMEHT KHOEpPIPOCTPAHCTBA, OOBEKTHl KPUTUUECKOM HH(ppacTpyk-
Typbl, COLUATbHBIC CETH, CHelUanbHas HH(pOpMAIMOHHAS omepamus, Bolicka HH(pOpMa-
LUOHHBIX OTlepalyii, HALMOHAIbHAs cHCTeMa KOepOe30macHOCTH.

Gryciuk Yu.l. Cyber Intervention and Cyber Security of Ukraine: Problems

and Prospects of Overcoming Them
Some problems cybernetic intervention and cybeursigaof Ukraine and the prospects for
overcoming them. Are given priority principles ¢t policy in the field of cyber security of
Ukraine in conditions of war with Russia. Basedtbe analysis of the legal sources of the
ways of developing the foundations of a moderrespaticy in the field of cyber security in
Ukraine. Refine major threats and areas of des@ueictivities of the Russian Federation in
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the information space of Ukraine at the expenseaifonal interests. The expediency of
development of organizational, legal and methodolidases to ensure the cyber security of
Ukraine in conditions of war with Russia, as wedl the construction of a national cyber
security system.

Keywords government information resources, information eseignty, national
information space hibridna war against terrorismhpimation attack, state policy in the field
of cyber security, cyberterrorism, cybercrime, ttamestic segment of cyberspace, critical
infrastructure, social networks, special informatioperations, the troops information
operations, national cyber security system..
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METO/IMKA PO3POBJIEHHA MATEMATUYHOI MOJEJII
0XO0JIOAXYBAJIbHOI'O E®EKTY B IIPOLECI HATPIBAHHA 3PA3KA
JEPEBUHH, IPOCOYEHOT'O BOAHOIO BOTHEBIO3AXHCHO1IO
PEYOBHUHOIO

CM. ‘Iymaltemcol, C.B.)I(apmoec:;xuﬂz, O.M. Timenko®

Po3pob6reno MeToauKy po3poOIeHHS MaTeMAaTHIHOT MOJIENI OXOIOKYBaIBHOTO eheKTy B
npolieci HarpiBaHHs 3paska JEPEBHHH, IPOCOYCHOTO BOIHOIO BOTHEGi03aXMCHOIO PEdOBH-
HOI0. Pe3ysbratit MareMaTiyHOro MOJICNIIOBAHHS CBi4aTh MPO iCTOTHUI OXOJIOKYBAIbHUIMA
edekT Big BHKOpPHCTAaHHS 3alpPOIIOHOBAHHMX AHTUITIPEHIB [T BOTHE3AXHCTY JEPEBHHH, OC-
KiJIbKY iHTEpBall 4acy Bijl MOYaTKy TEIUIOBOTO BILIMBY O MOMEHTY ITIOYATKY HOJIyM'STHOTO ro-
PiHHS /T BOPHE3aXUILIEHOT IEPEBUHH Y JIBa 3 MOJIOBUHOIO pa3u OiNblunii, HiXK 111 HEBOTHe-
3axumieHoi. [IpeacraBieHa MeToaMKa MOB'SI3y€ OXONIOKYBATbHUIA eekT BiJ BUKOPHUCTAHHS
BOJIHUX BOTHE0103aXMCHUX PEUOBHH JUIS BOTHE3aXMCTY JICPEBUHU i3 BKIIAIOM Y TPOTHO3HE
MOJIOBXKEHHSI 4acy MOYaTKoBOI CTa/ii PO3BUTKY MOKeXi, 1 AOLIIBHO BUKOPHCTOBYBATH il
4yac po3poOIeHHS KOMIIOHEHTHOTO CKITaly BOJHUX BOTHE0103aXNCHUX PEUOBUH.

Knrwouosi cnoga: meronnka, MoJiellb, aHTUITIPEHN, BOTHE3aXUCHE TIPOCOYEHHS, BOIHA BOT-
He6103aX1CHA PEUOBHHA.

AKTyalIbHiCTh TeMH. AHaJli3 CBITOBMX TEHJEHLil BUKOPUCTAHHS €KOJOTiYHO
Oe3meyHUX MaTepiaiiB y OyAIBHULTBI CBITYWTH PO Te, IO AepeBHHA Oyia i 3amu-
IA€ThCS TOMYJISIPHUM Oy[iBeJIbHUM MatepiaioM. Ajie TIpH oMY Tpeba mam'sTaTtH,
IO IEepPEeBMHA € TOPIOYMM MaTepianoM, a MPOAYKTH il TepMOIAECTPYKLil € Haa3BH-
YaifHO TOKcHYHUMHU. CTaTUCTUYHMI aHalli3, BUKOHaHWI B HaykoBo-mociimHoMy iH-
cTutyTi ioxkexxHoi oxoponu (CPCP, Pocist), cBimunTs npo Te, mo y XX cT. y 0inblu
Hik 70 % BuNanKiB Ha MOXeEXKax came AepeBUHA Oyja OCHOBHHMM TOPIOYUM Marepi-
aJoM, i MpH LBOMY KiJIbKiCTh 3arn0NuX BiJ 3arajbHOi KiTBKOCTI 3aru0ynX Ha Moxe-
*Kax cTaHoBUTh 92 %. [IpUpoaHO TaKOK CTATHCTHKOK HE MOXKHA 3aI0BOJILHITHCH,
0COOJIMBO KOJNM HIeThCs TPo O0'eKTH 3 MacoBMM NepeOyBaHHSIM Jronell Ta/abo
o0'ekTax KpUTHYHOI iHdpacTpykTypu. OTKe, He BTpayae aKTyaJlbHOCTI MHUTAHHA
AKICHOTO BOTHE3aXMCTy AEPEBUHM, KA BXOANUTH A0 CKIamy OyHiBEeIbHUX KOHCTPYK-
i [1, 2.

IMonepenHi nocixskeHHs1 3a Temol0. /711 CTBOPEHHS BiAMOBIAHUX 3aXOMiB i 3a-
c00iB BOTHE3aXKCTY MOTPIOHO MaTH YySBJIEHHS MPO CKJIAJHUN XiMiko-(i3nuHmit Npo-

L ¢r. mayk. cmiBpo6. C.M. UyMaueHKo, I-p TexH. Hayk — Ykpaircekuii HJII msinsroro saxucry JICHC Ykpainm;
cT. HayK. cniBpoO. C.B. JKaproscbkuii, kan. TexH. Hayk — Ykpaincekuii H/II nupinsnoro 3axucty JCHC Vkpainu,
cT. HayK. cniBpo0. O.M. TiTeHko, kKaHA. TeXH. Hayk — Ykpaincbkuii H/II muBinsHoro 3axucty JJCHC Ykpainn
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HauionanbHuii JicoTexHiuHMii yHiBepcHTeT YKpaiHH

Liec PO3BUTKY MOXKEXKI i Xapakrep Horo aii Ha pi3Hi 00'eKTH. ¥V 3araJlbHOMY BHIAJIKY
Ui MpoLecH OMUCYIOTHCS MOBHOK CHCTeMO piBHAHb Hap'e-Ctokca [3]: piBHAHHAIM
eHeprii (OXOIUTIoe MepeHeceHHs eHeprii 3a paxyHOK KOHBEKTHMBHHX MPOLECIB, Te-
JIOTIPOBIJTHOCTI, BHUIPOMiHIOBaHHs, AMQY3ii, XiMIYHMX peakiiii TOPiHHS MOXKEXHOT
HaBaHTaXXEHHs), PiBHSIHHAM HEPO3PHUBHOCTI, NUQYy3ii, cTaHy i TeruIooOMiHy. ¥V 3B's3-
Ky 3 HEBMU3HAUEHICTIO HU3KM TPAaHUYHMX YMOB MPOLIECY PO3BUTKY MOXKEXi 1 TpyIHO-
LIaMM BpaxyBaHHSA BCiX 3HAUYLIMX YAHHMKIB, 30KpeMa i3 CKJIaHICTIO OMuCy i Bpaxy-
BaHHS CKJIaJI0BOi XiMiYHMX MEPeTBOPEHb MPOAYKTIB FOPiHHSA, TOYHE PillICHHS 3a3Ha-
YeHOT CUCTEeMH PiBHAHD € HANCKJIAAHILIOW HayKOBOIO MPOOJIeMOI0, 0COOIMBO B KOH-
TEKCTi BUPIMIEHHS MPAKTUYHUX 3aBAAHb 3 TEPEBENCHHS AEPEBUHU i3 TPYNH JIETKO-
3aliMUCTHX MaTepialliB y Tpymy Bakko3aiiMHUCTHX a00 Ba)KKOTOpIOYMX MaTepiajis.
BukopucTaHHS BOIHUX BOTHE0i103aXUCHUX PEYOBUH JIA€ 3MOTY €(DEeKTUBHO pealtizo-
BYBaTH OXOJIO/KYBAJIbHUM, iHriOyBanbHWH, (ruerMaTn3yBaJbHUA Ta i30JATHBHHUIMA
edekTH ISl pyHHYBaHHS KJIACHYHOTO TPUKYTHHKA ropinHs [4]. [lpu npoMy Kijbkic-
HU BKJIaJ 3a3HadeHnX edekTiB Oyze 3aekaTy Bil KOMIIOHEHTHOTO CKJIaay BOTHE3a-
"1, 00'€KTa TOLIO.

Ha eranmax po3poOyieHHS CKJamiB BOJHWX BOTHE0I03aXMCHUX PEYOBHH KOPHC-
HUM € BU3HAUEHHsA OXOJIOKYBAJILHOTO e(peKTy Bill BBEJEHHsS aHTHUIIPEHIiB B MOBEp-
XHEBI IMapy JiepeB'sTHUX Oy NiBeIEHUX KOHCTPYKIiif. OTxe, MeTOI0 poOdoTH € PO3po0-
JIEHHAd MaTeMaTH4HOI MOJeJi OXOJOMKYBAIBHOIO e(eKTy B MpoLeci HarpiBaHHs
3paska AepeBUHH, MPOCOYEHOTO BOJHOIO BOTHE0i103aXHCHOIO PEYOBHHOIO.

JI14 1100 NPOMOHYEMO METOIMKY, L0 CKJIAJA€THCS 3 TAKUX eTarliB.

Etan 1. BusHadeHHsi po3noaijly MacH aHTHNipeHiB YHACJIiI0K

NMPOCOYEHHS MOBEPXHEBUX IAPIB 1epeBUHU

Po3nonin Macu aHTUMIPEHIB 3aJIeKHO Bifl NIMOWHM Bifl TIOBEPXHi 3pa3ka AepeBa
npuiiMaeMo 3rigHo 3 [5] y BUMIAN eMIipUYHOT 3aJIeKHOCTI IITBHOCTI aHTHUITIPEHiB
Bif rMOMHA

pr(N) = ki [BxXp (e Ch), kr/v®, (1)

ne: h — BijcTaHb Bij MOBEpXHi AepeBa OO PO3risiLyBaHOl TOUKH, M; ki, k — koedi-
wientn, kr/m>; 1.

[Tix 9ac po3pobaeHHss MaTeMaTUuHOT MoJielTi Oy TyTh BUKOPHCTaHI YUCeNbHI Me-
TOAM, TOMY 3pa3oK JNepeBuHU Oyne po30UTO Ha AUCKpeTHi eneMeHTH Ah y rmuouHy
3pazka. Tomi, 3rigao 3 (1), BU3HAYAEMO eleMEeHTapHY WIIbHICTh AHTUIIIPEHIB, LIO
3HaXOAATHCS Ha rIHOMHI h

h+Ah

Amer(hAR = [ p(HOdF, krim® ©)
h

Etan 2. BusHaueHHsI eHepreTUKH NnepeTBOpeHb KOMIIOHEHTIB

BOTHe3aXHCHOI0 3aco0y Mmia yac HarpiBaHHsl

[Mix yac HarpiBaHHs 3 KOXXHHUM i3 KOMIIOHEHTIB BiJIOYBA€ThCS PsJI MOCHTiJOBHUX
nepeTBopeHs [6], pax craniii poznamy. s npukiamy, po3misHEMO MOJENb eHepre-
TUKH MIEPETBOPEHb Y MPOLeCci HarpiBaHHA 3pas3ka JepeBHHH, MPOCOYSHOTO aHTHUIipe-
HaMH 3TiHO 3 MOJIOKEHHAMH [7], 1o MoMeHTy 3aiiManHs. ITin yac cTBOpeHHS wiel

HayxkoBuii Bichuk HJITY Ykpainu. — 2016. Bun. 26.8

MaTeMaTUYHOI MOJeTi BpaxOBYEMO €HEPreTHKY TiJIbKH JIBOX KOMIIOHEHTIB, IO BXO-
IATh 10 CKJIaJy BOTHE3aXWCHOTO IPOCOUYBAIBHOTO 3aco0y, a came: KOMHIOHEHT No
1 — niamoniiiocdat i kommoneHT No 2 — cynbdar amoHito. Po3risiHemo mocminos-
HIiCTh MEPETBOPEHB [IUX IBOX KOMIIOHEHTIB Mil BIULIMBOM TEMIIEPATypH IPOLECY.

Enepreruxa nepersopenn kommnonenta Ne 1 (niamoniiidpocdar)

JI71s 3py4HOCTi PO3paxyHKiB MEpEeTBOPEHHS [IbOI0 KOMIIOHEHTa pO30UBAEMO Ha
Tpw cTazii 3a nianasoHamu 3Minu Temmneparypu: Ne 1T =70 ... 110 €, Ne 2T = 110
... 284 C,Ne3T =284 ... 420¢C.

Ha nepuiiii cranii nepetBopenns komnoneHta Ne 1 (Bix 70 C no 110 ) icHye
peaKLis TepMiTHOrO PO3KIALY

(NH4),HPO, = NHz+NH4H,PO,. 3)
TernoBuit koedirieHT peakuii:
AH; = AHps + AHNHar2poa— AHNHaHPOS = 75.6410° Jx/mons, (4)

ne AHnnz, AHNHaHzPos AHNHAHPO4— €HTAMBITI YTBOPEHHS, BiNNOBiOHO, amiaky, Ii-
amoHiiihocdaty Ta MoHoamoHilipochary [8]. Tomi, BBaXKarouH, L0 3a1eKHICTh MOT-
JIMHAHHSA eHepril Ha iHTepBani Temneparyp (Big 7010 110 C) mae niniliHuii xapak-
Tep, piBHAHHS MOMIMHAHHS MUTOMOT €Heprii A1 AaHoT cTalil MaTMMe BUIJIST

Q‘Jp_l(Tc) = ALF)(h) X

HUNH42HPO4
Cp_nNHazrpoal(Tc— T) + AHO JokIv®, (5)
X T.—70°C ,
————— [H(T,-70°C)(H@110C-T. *+ H(L—- 110C
[Ello"c —20C (Tc JEH( e H( 1

I€. Cp NHazHpo4 — TIHTOMA TEIUIOEMHICTH miamoHilipocdary [9], x/xrK;
UNHazHPOs —  MOJIEKYJIApHA Mmaca niamoHniitdocdary (8], Kr/MOJb;
Amyp(D) = puplD med ) — eeMeHTapHa MiNBHICTE AiaMoHilidocdary Ha rmduHi h
(muB. (2)), kr/M>; pgp — BimHOCHA "acTka AiaMoHiliGocdary B cknani antumipeny [7];
T, — moTouHa Temneparypa npouecy, °C; T, — mouaTtkoBa Temmneparypa npouecy, °C;
AH; —enTanbmis Ha 141 cranii (4); H(T) — ¢pynkuis Xeicaiina [9].

OTprMaHy 3aleXHICTh MpoifocTpoBaHO Ha puc. 1. OmHOYacHO 3 mMpolecoM
TIOTJIMHAHHS €Hepril, BinOyBaeThCsl BUXIi/l IETKOT pEYOBHHU (aMiaky) 3TiIHO 3 piBHSH-
HAM Ximiunoi peakuii (3). Lleit mpouec MoXXHa OMMCATH PiBHAHHAM JUI BiZHOCHOT
MacH 3aIMIKY KOMITOHEeHTa Ne 1 BOrHe3ax1CHOTO MPOCOYEHHS!

My (T :{1_ Hnvs o T.—-70°C
P- HNHazHPos 110°C - 70C

H(L - 7C° C)] OHL10 C- T+
(6)
+(1—”NH3) [H(T.-110C).
HNH42HPO4

OTpumaHy 3aJeKHICTh TIPOLTIOCTPOBAHO HA pUC. 2.

Ha npyriit cranii neperBopeHs kommoneHta Ne 1 (Bix 11010 284 T) icHye pe-
aKIlisl TEPMITHOTO PO3KIIaaHHS MOHOAMOHi(pochary

NH4HP O, = NHz+H3PO,. @)
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Ha 141 cmaoii 6i0 memnepamypu

TermnoBuit eekT peakuii:

AHy = AHyps + AHpgpos— AHnnanpos =110,8710° Ix/mons, (8)

ne AHnna, AHuzpos AHNHaHPO4— €HTANBINN YTBOPEHHS, BiAMOBiMHO, aMiakKy, OpTO-
docdopHoi kucnotTH Ta MoHoaMoHilpocdary [8]. Toni, nmpumycTuBLIK JiHilHY 3a-
JIeXKHICTh MOTJIMHAHHA SHEeprii Ha iHTepBaJi TeMIepaTyp MpOXOMKeHHs peakuii (7)
(Bim 110mo 192 ), piBHsAHHA MOTJIMHAHHS MUTOMOI €Heprii BiJ MOYaTKy Mepol
cTaiii 10 KiHIA Apyroi cTalil (3 ypaxyBaHHAM TepIIOi) MaTUMe BUTIIS

A
ep_1 AT = e (T +——8D_ 1 e
HNH42HPO4

ik, (9)

y T.-11C°C
192C-110C

[H(T.-110°C)(H(192C- T }* H (k- 192c}

ne. egp_1(T) — NoraMHaHHA MUTHUMOI eHeprii ana 1-wof cranii; AH, — eHTanbmis pe-
akuil Ha 24 crazii (8). OgHOYacHO 3 TPOILECOM TOTIIMHAHHS eHepril BinOyBaeThCs
BUXiJ JIeTKoi peuoBHHHM (amiaky) BiIMOBiIHO 10 piBHAHHA XiMidHOT peakuii (7). Leii
MpoLec MOXKHA OMMUCATH PiBHAHHAM A BiIHOCHOI MacH 3alMILKy KOMIOHEHTa Ne
1 BOrHe3axMCHOTO MPOCOYEHHS

nup_l_z(Tc):nup_mtEl— Hrz oy To-120°C

OH T-120 Q} x
HnHaznpos 1922C—120C

(10)

xH(192C —TC)+(1—/JNH3)EH .- 192C),
HNH42HPO4

pi (5] I'THp_]_(TC) — BiJIHOCHa Maca 3aJIMIIKY KOMIIOHEHTa No 1 BOrHe3aXHCHOI0 TMPpOCOYCH-

Hs1. Ha Tperiii crazii neperBopens kommonenta Ne 1 (8ix 28410 420 C) ichye peak-
1ist TepMiYHOro po3KIaaaHHs opTodochopHOT KUCTOTH B iBa eTanu [6]:

HaPO, = 1/2H0+1/2HP,0; (11)
Ta 1/2H,P,0; = H,0+1/2R0s, (12)

KOTpi MOXKHa 00'€IHATH B OJIUH
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H3PO, = 3/2H,0+1/2R0s. (13)
TernoBnit eexT peaxuii:

AH3 = 3/2AHH20 + 1/2‘AHp205—AHH3po4:280,02103I[)K/M0J'[L, (14)

ne AHuz0, AHu3pos, AHp205— eHTaANBIIT yTBOPEHHS, BiAMOBiIHO, BOAHM, opTohochop-
HOT KMCJIOTH Ta neHTaokeuay docdopy [8]. Tomi, mpumycTHBLIN JiHIAHY 3aJIeKHICTh
TIOTJIMHAHHS eHeprii Ha po3rIIsiHyTOMY iHTepBaii Temmnepatyp (Bix 28410 420 T),
PiBHSHHS MOTJIMHAHHS MUTOMOT eHeprii BiJl moyaTky repuioi craiii 10 KiHIs TpeThol
cTaiii (3 ypaxyBaHHAM NepLIOi Ta APYroi) MaTiMe BUTIIS

Amdp(h)

ep(To=@ap 1 AT+ (A Hex
T oarc HNH42HPO4 I[)K/M3, (15)
¢ 2~ [H(T,-284°C)H(420C- T }+ H (.- 420C
x[420°c ~28ac 11(e JEH( ey HE }

ae: egp_1_AT) — MOINIMHAHHA MUTOMOI eHeprii Big mouaTky 1-moi cTaxii 1o KiHuA 2-
roi; AH3 — eHranbmis peakuii Ha 3+ crazii (14). OgHOYacHO 3 POLIECOM MOTJIMHAH-
Hsl eHepril BinOyBaeThCs BUXiJ JIETKOT peYOBUHM (MTapy amiaky) BiAMOBiIHO 1O piB-
HsIHHA XimMivHOT peakuii (13). Lleit nporec MoxHa ONUCATH PiBHAHHAM IS BiTHOCHOT
MacH 3aJIMLIKy KOMIIOHeHTa Ne 1 BOrHe3aXMCHOTO POCOYEHHS

20z Te=284C
HnHaznpos 420°C — 284C

Myp(T) = Myp 1 AT Eﬁl— OH T- 284 q} x
(16)
xH(420°C —Tc)+[1—zu’“20)EH (.- 420C),
HNH42HPO4
Je myp 1 AT) — BiIHOCHA Maca 3anullKy KoMnoHeHTa Ne 1 BOrHE3axUCHOrO MpPOCo-

YeHHS.
EHepreTuka nepeTrBopeHb KOMIMOHEHTY Ne2 (cyJib(haT aMOHiI0)

3a TeMmepaTypHUX MepPeTBOPeHbh KOMIOHEHTa No 2 iCHye peakilis TepMidHOTO
po3KkiIanaHHs Cysib(haty aMOoHito B 1Ba etanu [6]:

(NH4)2SO, = NHz+NH4HSO,, (Bin 147 no 218 T) (a7)

Ta NHsHSO, = NH3+H,SO,, (Bin 21810 357 T), (18)
KOTpi MOkHa 00'e1HaTH B OAMH

(NH4)2S0O, =2NHz+H,SO,. (29)

TermnoBuit eekT peakuii:
AH = 24Hyps + AHpps04— AHNnazsos= 273,610°Ix/Mons, (20)

ne AHnwz, AHp2sos AHNH42s04— €HTATIBITIT YTBOPEHHS, BiAMIOBIMHO, aMiaky, cip4aHol
KUCJIOTH Ta cyjbgary amoHito [8]. Toai, NpUMyCTUBIIN NiHifHY 3aJ€XHICTb TOTIH-
HaHHS eHeprii Ha po3nIsIHyTOMY iHTepBaii Temnepatyp (Bin 147 no 357 C), piBHAH-
HSl TIOTJIMHAHHS TUTOMOT €Heprii MaTUMe BUTIIS
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edS(Tc)ch,NHztzsmmwi(h[q T 1)+ Amgh A Hx
HNH42504 H NHA2SO8 Tk I (21)
x| Je47TC ) 357C)H(357C- T ) H (G- 357C ’
357°C-147C ¢ ¢

I€: Cp_NH42s0s — TIHTOMA TEINIOEMHICTb Ccynbdary amorito [9], JIK/KrK; finwazsos —
MoJieKyJisipHa Maca cynb(ary amoniro [8], kr/monb; Amyg(h = pysld Meg i — enemen-
TapHa IBHICTB Cymb(yaTy amMoHifo Ha rmuouHi h, (. (2)), kr/M>;, pgs — BixHOCHA
YacTKa cyJb(aTy aMoHil0 y cKiaji aHTuripeny [7]; T. — MOToOYHa TemrepaTypa npo-
necy, °C; Ty —mouaTkoBa Temmeparypa mpotecy, °C; AH — eHTaibIis peakiii Biamo-
BiaHO 110 (20); H(T) — dynkuis Xesicaiina [9].

OnHOYaCHO 3 MPOLIECOM TMOTIMHAHHS eHepril, BiI0yBa€eThCS BUXi/ JIETKOT peuo-
BUHM (aMiaky) BiINoBigHO 10 piBHAHHA XiMmiyHOI peakuii (19). Lleit npouec MoxHa
onucaTh PiBHSAHHAM JUTA BiIHOCHOI MacH 3aJIMIIKy KOMIOHeHTa Ne 2 BOTHe3aXHCHO-
r0 MPOCOYCHHS

Myp(T) = Myp 1 AT EE

1 20z To=284C

OHT- 284 C)] x
MnHazHpos 420°C — 284C

(22)
2
xH (420°C —TC)+(1—D’”2° [H (.- 420C),
HNH42HPO4

ae myp 1 {T) — BiHOCHA Maca 3aliLIKy KOMIOHEeHTa N2 2 BOrHE3aXUCHOrO Mpoco-
YeHHS.

Eneprernka neperBopeHb KoMnoHeHTIiB Ne 1i 2 cmisibHO

BennunHy mutoMoi eHeprii MOTIMHAHHA BOTHE3aXMCHOTO MPOCOYEHHS BH3HA-
Ya€eMO K CyMy MUTOMOT eHeprii MorJMHaHHA 060X KOMIIOHEHTIB

efr(-E): ij( -E)"' @s( -9 (23)

Eran 3. BusnavyeHHsi e)eKTUBHOT MUTOMOI TENMJOEMHOCTI

BBenemo moHATTA edexTuBHOT (a00 cyMapHOi) MUTOMOI TEIIOEMHOCTI MpoLecy
MepPeTBOPEHb 3pa3ka JepeBUHHU (Y TEMIepaTypHHX MekaX LbOTO NOCTiIKEeHH:), 3
ypaxyBaHHAM CTPYKTYPHHUX MepeTBOPeHb, L0 iCHYIOTh MiJ yac HarpiBaHHs. Llg Benu-
YKHa, 3 JOCTaTHbOIO IS i€l MOCTaBIeHOI 3ahayi TOUHICTIO, € aHAJOroM MHUTOMOT
TEIIOEMHOCTI TOCHiIKyBaHOTO Matepiany (3paska nepeBHHH). BoHa BpaxoBye Bupi-
JIEHHs Ta MOTJIMHAHHSA eHeprii 3pa3ka IepeBUHH 3a BiINOBIAHUX TeMIIepaTyp MpoLecy
i 7SI 3aMPOTIOHOBAHOTO TIPHKJIALy Oye BUpaKaTUCA TAKOKO (POPMYJIIOHO:

co_r(hT)= ﬁ E(%_ ar(T), Ix/krK, (24)

ne: pi(h) — WiNbHICTh PO3MOMLTY BOTHE3aXMCHOTO MPOCOYEHHS y IMMOMHY 3paska
(1); e (T) — BemmunHa MUTOMOI eHeprii MOITMHAHHS BOTHE3AXHCHOTO IPOCOYEHHS
(23). Bun otpuMaHoi 3a1exHOCTi e()eKTUBHOT MUTOMOT TEIIOEMHOCTI Bill Temrepa-
TYpU U BUIMAAKy MaKCHMalbHOI LIIBHOCTI aHTUIMIPEHiB Y MOBEPXHEBOMY LIapi
3pa3ka JIepeBUHH, aPOKCUMOBAHUN METOIOM KyOiuHOI CIUIaifH-iHTepIOJISIIii, TTOKa-
3aHo Ha puc. 3.
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Puc. 3.3anesxncnicmo edpekmuenoi numomoi menioeEMHOCMI 602HE3AXUCHO20
npocouenHA Ha 0CHOBI diamoHiiighochamy ma cynvpamy amonir 6i0 memnepamypu

Etan 4. MaTemMaTH4YHe MOJeTI0BAHHSI TEPMIYHHUX NepeTBOPEHb 3pa3Ka

AepeBHHH, 00p00J1eHOr0 BOrHEe3aXHCHUM NPOCOYEHHAM

JlJisi MaTeMaTHIHOTO OMHICY CHEPTeTUYHOT CKJIAJOBOI XiMiKO-(i3UUHUX TpoIle-
ciB, siKi BiZOyBalOTHCS B IPOCOYEHOMY aHTHUIIpEHaMH 3pa3Ky JepeBHHH Mil yac fioro
HarpiBaHHs 10 HacTaHHs a3yl MOJYM'STHOTO TOPiHHS, TOUITBHO CKOPUCTATHCS BUPI-
IICHHSIM OJHOBUMIipHOT 3a1a4i MOMIMPEHHS TeIlla B i30TPOIMHOMY TBEPAOMY Tili, IO
Mae 3MiHHY, 5IKa 3aJIeXKUTh Bill TeMIepaTypH, eGeKTUBHY UTOMY TEIIOEMHICTh Hell-
POCOYEHOro 3paska JIEepeBHMHH, a TAKOXK BH3HAUYEHHSAM e(EeKTUBHOI MUTOMOI Terl-
JIOEMHOCTi aHTUITIPEHIB, PO3NOMIIEHUX Y MPOCOYEHOMY 3pa3Ky IepEeBUHH, IO 3aje-
JKHUTh Bill TeMIiepaTypH i TuOUHY 3ansranss (3rigHo 3 (24)). PiBHSHHS TeTionpoBia-
HocTi (3rigHo 3 [10]) as1st Haoro Bunajaky Oyje MaTH BULJIS

T 92T
{Cp_wood[T(h t)] +Cp fr[ hTh )]} L‘? ;th U =X al'(li] ! ' (JJ;)K/C)’ (25)

Ie: Cp wood T(h ©)) — edexTHBHA MHMTOMa TETUIOEMHICTH 3paska mepeBuHH, JK/kr-K;
cp_r(hT(h?)) — edexTHBHA MHUTOMA TEMIOEMHICTB 3pa3ska JEPEeBUHH, NPOCOYCHOTO
anrunipenamu (3rigHo 3 (24)), Ix/xr-K; T(h) —Temneparypa Ha raubuni h npocoue-
HOTO aHTUMipeHaMHM 3pa3ka aepeBuHH, °C; )y — TEIUIONpPOBiAHICTb 3pa3ka AepeBUHU

nonepek BojiokoH, Br/m-K; t — noTounwuii yac, c.
[TouaTkoBi Ta TPaHUYHI YMOBH JJIsl HAIIOTO BUTIATKY:

T(h{)|-0=20C; x ﬁ%\ h=0 = @, (26)

e w —30BHiwWHiif moTik Terwia (Bt/m?).
BpaxoByroun mnoBeliHKy GYHKLiH Cp wood T(h1) (edexTHBHOI TemmoeMHocTi

JePEeBUHH) Ta cpifr(h,T(h I)) (edpexTMBHOT MATHUMOI TETIOEMHOCTI BOTHE3aXUCHOTO

npocouenHs (auB. puc. 3, (24)), 1 po3B'a3aHHs 3aaadi 3aCTOCYEMO MeTOJ Habu-
JKEHOI YMCeNbHOT iTepallil 32 CXeMOI0 KiHIEBUX Pi3HHILb MEPIIOro MOPSAKY 3TiIHO 3
[11]. Po3paxyHok BeneMO y TBOMipHOMY HPOCTOPi AUCKPETHUX KOOPIMHAT Yacy 3 iH-
JIEKCOM | i JiHIHOT MPOCTOPOBOT KOOPAMHATH 3 iHIEeKcoM j. KpuTepiem mocroBipHoc-
Ti pO3pPaxyHKOBHMX Pe3yJibTaTiB BBKAEMO BiIHOCHY TOXMOKY NpH MOPIiBHSAHHI JBOX
pe3ymbTaTiB PO3paxyHKIiB MPH 3MEHIICHHI eJIeMEHTapHOTO MPUPOCTY Yacy i JiHiHOT
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koopauHatu. Jiarpamy itepauiitanx ¢opmyn HaBeneHo Ha puc. 4.V By3Jiax miarpa-
MM, KO)KHHH 3 SKUX SBJISIE COOO0 BU3HAYCHHUI elleMeHTapHHIA 00'eM | 3pa3ka epeBu-
HM, 110 B3STO y BU3HAYEHMII MOMEHT Yacy i. BxazaHo Taki mapameTpu ejgeMeHTapHO-

ro o6'emy: i, | — Homep By3na; T ; — Temneparypa j —o00'eMy B i — iHTepBan yacy, p; —
LIIBHICT BOTHE3aXMCHOTO MPOCOYCHHS B | — 06'eMi, C'j, j — e(peKTHBHA UTOMA TeTl-
JNIOEMHICTh JEpEBHHH | — 00'eMy B | — iHTepBan uacy, C';, j — e(peKTUBHA MUTOMA Terl-

JIOEMHICTh BOTHE3aXHCHOTO MPOCOYEHHs | —00'eMy B i — iHTepBal yacy.

OmxKe, 3TifHO 3 MPUHHATUAM aJTOPUTMY PO3PaXYHKY, OTPUMYEMO Taki GopMynn
IUTS eJIEMEHTapHOTO 00'eMy, PO3MIIIEHOTo Oe3mocepeIHb0 Ha MOBEPXHI 3pa3ka mepe-
BuHH (j = 1), 00p0o0IeHOr0 BOrHE3aXMCHAM NPOCOYCHHSIM:

t

WDt = x (T2~ Ti-19 Bﬁ*h
Cp_wood Tr-1) [Ah+Ame h=0,A DOg,_ fr( =0 Il.:l)) .y
e: @ — 30BHimHii moTik Teria (BT/M?); y — TEMONPOBIAHICTh 3pa3ka JepeBHHU

nornepek BonokoH, BT/m-K; At, Ah —enemeHTapHi NMpuUpoIEeHHs MO 4acoBiit Ta mpoc-
TOPOBili  KOOPAMHATI;  Cp woodT)) — ©€(MEKTUBHA  TEIUIOEMHICTh  JIEPEBHMHY,

Amgr(hAR — eneMeHTapHa LIBHICT AHTUMIPEHIB, O 3HAXOAATHCSA Ha TNTUOWHI h
utst eneMenta npocroposoi koopuuHatu Ah; ¢, (h T)) — edexruBHa muToma Temn-

Tig=T-11+ (27)

JIOEMHICTh BOTHE3aXHCHOTO MPOCOUSHHS (24).

Homep enemenTapHoro ob emy

Vel / »1

Tr-l,} 1,51
g0 iy

Tiage1 pyel

J'r-lj~

-
¥
~

Homep eneMeHTapHOro ITPOMKKY 4acy
‘ 3

Tl,;-l Pyl
Call d’IJ‘J

T
-~

Puc. 4. liazpama po3paxynKy 3a imepayiiinumu popmyaamu
JInst mpoMiKHUX 3HAa4€Hb TEMIlepaTypH eJeMEeHTapHUX 00'eéMiB, sIKi po3MilleHi
BCEepeINHI MacBYy MaTepiary

% Tigj-1=T-y _ T-g —T-g3+1 At
Ah Ah

Cp_wood( T, ) [Ah+ Ameg( hy A DG, ff( h -i[lj)) @
(mpuitHsTI MO3HAYEHHS — AMB. TIO3HAYeHHs 10 (27)).

Jlns 3B0poTHOTrO GOKY 3paska AepeBUHHM, AKUIl He HarpiBaeThcs 30BHILIHIM JKe-
peNoM Terna:

Ti,j :1i——lj + (28)
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Ah
Co_wood Tr1,j_imAN+ ANy imA D G_ i B_im T1j_imA |

(MpuiiHATI MO3HAYEHHS — AWB. TIO3HAYEHHs 110 (27)).

¥ EéTi—l,j lime1— -y 7Iim) At

Tij im =T jim+ , (29)

BukopucToByIOUM MpeacTaBieHy METOAMKY, OOy J0BaHO MaTeMaTUYHy MOJENb
€HepreTUYHOT CKJIaIoBOT XiMiKo-(i3MYHKMX TpoLeciB, SKi iCHYIOTh Y 3pa3Ky BOrHe3a-
XHLIEHOT JIepeBUHU (3a00JI0Hb COCHH TOBIIMHOW 10MM, HIIBbHICTIO 400-550kr/M°,
npocoveHoi BorHezaxucHUM 3acobom JICA-1y mepepaxyHKy Ha CyXy PEeYOBHHY
168,2r/M%, BiznosigHo 10 [7]) 3a HarpiBaHHA TOBEpXHi 3pa3ka MOTOKOM eHeprii
7,8B1/M” 10 HacTaHHs a3y moxym'sHOro ropinns (3a 410 T) (puc. 5). Jlnsa nopis-
HSIHHA, Ha LIbOMY K PHUCYHKY MpEACTaBIEHO pe3yjbTaTH MaTeMaTHYHOTO MOJAENI0-
BaHHs (32 Ti€r0 )X METOAMKOIO) HEBOTHE3aXMIIeHOT NepeBuHU (3a00JI0Hb COCHU TOB-
muHOoI0 10MM, MIIIBHICTIO 400-550[(F/M2) 3a HarpiBaHHA TIOBEPXHi 3pa3Kka MOTOKOM
eneprii 7,8 B1/mM 10 HacTanHs (asu noxym'sHoro ropinns (3a 230 T). Ha puc. 5 mo-
Ka3aHo JjBa CiMeiicTBa KPUBUX:

® cimelicTBo kprBHX 1 cTOCyeThesi HeBOorHe3axuineHoi nepesrnn. Kpusa la — 3a1exHicTh

TBEPIOI BiIHOCHOI MacW 3paska Bin 4acy, kpua 1b —3anexHicTs Temmeparypy 30B-

HIIHBOT MOBEPXHi 3pa3ka, siKa OMPOMIHIOETHCS, KpuBa 1C —Temrieparypa 3aaHbOl 1Mo-

BEpXHIi 3pasKa, sika He mepedyBae i €0 TeI0BOTO OMPOMiHEHHS;

® CiMElCTBO KpUBHX 2 CTOCY€ThCSl BOTHE3axuIeHoi aepeBuHu. Kpua 2a — 3aexHICTh

TBEPIOI BiIHOCHOI MacW 3paska Bin 4acy, kpua 2b — 3aJeXHICTh TeMIepaTypy 30B-

HIIIHBOT MOBEPXHi 3pa3ka, sika ONPOMIHIOETHCS, KpUBa 2C —TeMIeparypa 3aJHbol 1o-

BEpXHIi 3pasKa, sika He mepedyBae i €0 TeI0BOTO OMPOMiHEHHS.

500
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400 /, 711
&) =L 7 .
o RN o
£.300 = {075 g
3 > =
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g 200 05 &
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Puc. 5.Ilopisnannsa pe3ynbmamie MamemamuuHozo MoOent06anHA XiMiKo-i3uunux
npouecis y HeeozHezaxumieniil (cimeiicmeo kpusux 1a, 1b, 1C)na y éoznezaxunenii
(cimeiicmeo kpusux 2a, 2 b, 2c)

BucHoBKH. Pe3ynbratn MaTeMaTHdHOTrO MOJENFOBAHHS CBiIUaTh MPO iCTOTHUIA
OXOJIO/KYBAIBHUI e(eKT Bifi BHKOPUCTAHHS 3alPOIIOHOBAHNX aHTUTIPEHIB IS BOT-
HE3axWCTy NEPEeBMHM, OCKLIBKM IHTEpBAI 4Yacy BiJ MOYATKy TEIUIOBOTO BIUIMBY JIO
MOMEHTY TIOYaTKy TOJIyM'SHOTO TOPiHHS IJIi HEBOTHE3AaXWINEHOT NEPeBUHU CTaHO-
BUTH 4,5XB, a j1a BorHesaxuuieHoi — 11,5xB. OTie, OCKiJIbKH MpeacTaBiIeHa MeTo-
QMK TIOB'A3Y€E OXOJIOMKYBabHUI e()eKT Bill BUKOPHCTaHHS BOAHUX BOrHeOio3axuc-
HUX PEYOBUH TSI BOTHE3AXUCTY IEPEBUHM i3 BKIIAZOM Y MPOTHO3HE TIOAOBKEHHS Ya-
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CY BiJl MOYATKy TEPMIYHOTO BIUIUBY [0 3aliMaHHs JepeBUHU (TOOTO 3 MOIOBKEHHIM
MOYaTKOBOI CcTalil PO3BUTKY TOXKeXi), 1l TOUILHO BUKOPHCTOBYBATH il 4Yac po3-
pOOIeHHs! KOMIIOHEHTHOTO CKJIaly BOJHUX BOTHE0i03aXCHHUX PEYOBHH.
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Yymauenxko CM., Kapmoeckuii C.B., Tumenko O.M. MeToanka co3gaHust
MaTeMaTHuyecKoii Moaesn oxJiaxkaawiero 3ggexra B npouecce HarpeBaHus 00-
pa3ua ApeBecHHbI, NPONMTAHHOI0 BOAHBIM OrHe0MO3aLLIUTHBIM BellleCTBOM
Paspaborana mMeToauKa CO3JaHKMs MaTEMaTHYECKOW MOJeIM oXyaxaaomero 3¢gdexra B
npolecce HarpeBaHus 00pasla APEeBECHHbBI, IPOINUTAHHON BOIHBIM OrHEOMO3AIUTHBIM BEILlE-
CTBOM. PeSyJ'ILTaTI:I MaTeMaTU4YECKOTrO MOI[eHHpOBaHI/IH yKaSLIBaIOT HaA CyLHeCTBCHHLIﬁ ox-
J'[a)KI[a}OIJ.[I/Iﬁ 3(1)(1)6KT OT MCIIOJIb30BAHUS MPEIOKEHHBIX aHTUITUPCHOB [JIs1 OrHE3alllUThI Ape-
BCCHUHBI, HOCKOJ’ILKy I/IHTepBaJ'I BpeMeHI/I OT HaYaJyIa TEIUIOBOTO BO3ﬂeﬁCTBHﬂ J10 MOMECHTAa Ha-
Halila IJIaMCHHOI'O TOpEeHUs U1 01“He3aH.[PIH.IeHHOfI JPEBECUHLI B /IBa C MOJIOBUHOM pasa 00J1b-
mie, 4eM IS HeorHesamuineHHou. lIpencraBieHHas MeToJuKa CBA3BIBACT OXJIAXKIAFOLIHIA
Sq)CbCKT OT UCITIOJIb30BaHU BOOHBIX 0FHC6I/IOSaH_[I/ITHI>IX BEIIECCTB JI1 OTHE3AUIUTHI upeBecn-
HbI C BKJIaJIOM B IIPOTHO3HOC YBEJIMUCHUC BPEMCHU HavyaJabHOM CTa/lun pa3sBUTHUA I10XKapa, eé
uenecoo6pa31—10 HCIOJIB30BaTh IpU pa3pa60T1<e KOMITOHCHTHOI'O cOoCTaBa BOJHBIX oruedunosa-
HUIUTHBIX BEIIECTB.

Knrouegvie cnosa. METOAUKA, MOJAECJIb, aHTUIIMPEHBI, OTHE3allIUTHAA IPOIUTKA, BOAHOE OI'-
HEeOMO3aIIMTHOE BEIIECTBO.
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Chumachenko S.M., Zhartovskyi S.V., Titenko O.Mhe Methodology of
Creating the Mathematical Model of Cooling Effect during Heating of Wood

Sample Impregnated by Water Based Flameproofing Matter

The methodology of creating the mathematical medelooling effect during heating of
wood sample impregnated by water based on the nfattfameproofing is developed. Mat-
hematical modelling results indicate a significaobling effect by the use of proposed flame
retardants for fire protection of wood, as the timrval from the start of the heat exposure
to the start of the flaming fire resistant woodamsle in two and a half times greater than fi-
re non-resistant one. The presented method conttect®oling effect of water based flamep-
roofing matter for fire protection of wood with ardribution to predicted increase of initial
stage of fire development, it is useful for devaehemt of the component composition of water
based flameproofing matter.

Keywords:methodology, model, flame retardants, flame retardmpregnation, water ba-
sed flameproofing matter.
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0 B3AUMOJEVCTBUM PABOYET0 OPTAHA C TIOYBOH
AJif1 OBPA30BAHHA KPOTOBHHbBI

Xaiioep Paad Haoum Anv-Xazaanu™, B.I1. Kosoaca®

IIpuBeneHs! pe3ynbTaThl HCCIENOBAHUI B3aUMOAEHCTBHSA KOHYCHOTO KPOTOBATENS C M0Y-
BOIf IO OHpEIEICHUI0 KOMIIOHEHT CKopocTeil nedopmaruii Io4BEI, IPEACTABICHHON B BHUIE
YIpPYro-Bs3Koil MOJIe/IM, Ha IOBEPXHOCTU KOHTAKTa TOro pabouyero opraHa ¢ ro4Boi. Dtu
BBIP@KEHUS ABJIAIOTCS UCXOIHBIMU JUIS JIAJIbHEHILIETO ONPEIEIEHHsI KOMITOHEHT HAIPsKEHUI
B M0YBE€, KOTOPbIE MO3BOJIIOT ONPEAEIUTh YIUIOTHEHHE MOYBBI HA CTEHKaX 0O0pa3oBaHHOMN
KPOTOBHHBI ¥ COCTaBJIAIOIIME CHJI COITPOTHBIIEHHS NIEPEMELIEHNIO KPOTOBATEIS.

Knrouesvie cnoga. kpotoBatellb, 104Ba, KOHYC, KOMIOHEHTbI CKOPOCTEH, KOMIIOHEHTHI JIe-
(opmaruii, KOHTAaKTHOE B3aHMOJICHCTBHE.

Beenenne. Bo MHOTMX TIpoleccax, CBSI3aHHBIX C M3MEHEHHEM MEXaHUUECKUX
CBOJMCTB MOYBBI NP CTPOUTENILCTBE UPPUTALIMOHHBIX M WHXXEHEPHBIX COOPYKEHHUI,
BO3HHUKAIOT 3a/1aukl 00 00pa3oBaHUU IPEH BHYTPU MOYBEHHOTO ropH3oHTa. [1pn 3TOM
UCTIONIB3YIOTCSI KPOTOBATEM PA3jMuHON reoMeTpuueckoil (Gopmbl U pa3Mepos. B
YACTHOCTH, ISl MPOKJIAJKU APEHAKHBIX (OPOCUTENIbHBIX) TPYOONPOBOIOB JIMOO Ka-
Oeseil METOMOM MPOTSHKKM BO3HHMKAET HEOOXOMMMOCTh 0Opa3zoBaHus MONOCTH (C
LEJIbIO CHIDKEHUSI CONPOTUBIICHHS TPEHUS MPOTATHBAHUS), MO KOTOPOI MPOTATUBaeT-
sl KoOMMyHHKalws. [103ToMy 000CHOBaHIE reOMETPUUECKUX MapaMeTpoB M PEKMMOB
paboTsl pabovero opraa s 00pa3soBaHKsA ITOM TMOJOCTH SBIAETCS aKTyaJbHOM Ha-
YYHOI 3a1a4ei.

AHAJIU3 COCTOSIHUSI WCCJIEOBAHMIl. AHAIU3UPYS COCTOSHUE HCCIIEIOBAHUIA
B3aMOJIEHCTBUST paboYMX OpPraHOB C TMOYBOM, CJeAyeT OTMETUTh CYyIIECTBOBAHUE
JIBYX COCTaBJIAFOLIMX JAHHOTO BOMpoca. [1epBblii OTHOCUTCS K (hopMaTnu3aiy camMmoii
MOYBbI, KaK CpeJibl, HA KOTOPYIO HAMpaBJIeHO JeWCTBUE pabouero opraHa, a BTOpOM
OTHOCHTCS K (popManu3aiiy B3auMOJIeHCTBHS CaMOro paboyero opraHa ¢ Mo4BoM u
BbITEKAeT M3 crocoba (hopMain3aiyy MOYBbI M, CJIEOBATEIbHO, BO3MOKHOCTH Ca-
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