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IH®OPMAILIIHI TEXHOJIOT' T
YK 681.518.25:004.056

B.M. IVBOBOM, I'.10. JEPMAH
BiHHUIbKUI HALlIOHATIBHUN TEXHIYHUHN yHIBeepcuTeT, BinHuIs

HIAXIT 10 BUBHAYEHHS PIBHS BE3IIEKU CUCTEMM, IO PO3BUBAETHCA

Awnoranis. Po3paxyHOK pu3iKy 0a3yeThCsi Ha MPOTHO31 PO3BUTKY CTPYKTYpH iH(popMauiiiHoi cucureMu. HaBezneni feski dakropu 1 xapax-
TEPUCTHKH HEOE3MEKH HEY3TO/UKCHOrO pO3BHUTKY. JUmsi po3paxyHKy HMOBIpHOCTI HeOe3NeKH BHKOPHCTaHAa —CKCIIOHCHIIHHO-
MyJIbTHILTIKATHBHA alpOKCHMAItist. [l MpOrHo3yBaHHS PO3BUTKY BUKOPHCTaHa MOAM(IKOBaHA JOTICTHYHA KPHBA.

Kuarouosi cioBa: indopmaniiina cucrema (IC), 6e3nexa indopmaniiinoi cucteMu, po3BUTOK.

AnHoTanms. Pacuer prcka 6a3upyercs Ha IPOTHO3E Pa3BUTHsL CTPYKTYPbI HH(POPMALIMOHHON cicTeMsl. IIpuBeieHbI HEKOTOpPBIE (hakTOPBI 1
XapaKTePUCTHKKM ONACHOCTH HECOTJIaCOBAaHHOTO pasBuTHs. [ pacdyeTa BEpPOSTHOCTH OIIACHOCTH HCIHOJb30BAHA JKCIIOHCHIHAIBHO-
MyJIbTHILIMKATUBHAS alpoKcUMarys. JlJis mporHo3upoBaHus Pa3sBUTHs UCHOIb30BaHa MOANMHUIIMPOBAHHAS JIOTHCTHYCCKAs KPHBAs.

TekcT aHHOTALMH.

KaroueBbie ciioBa: nungpopmanuonHas cucrema (MC), 6e3onacHocTh HHPOPMALMOHHON CHCTEMBI, Pa3BUTHE.

Abstract. The calculation of risk based on forecasts of the structure of information system. The following are some factors and characteris-
tics of risk inconsistent development. To calculate the probability of danger used exponentially-multiplicative approximation. To predict the
development used a modified logistic curve.

Key words: information system, security of information system, development.

Beryn

[ndopmaniiini cuctemu, 3ade3neuyrouy MOCTIHHO 3pOCTarodi MOTpeOdH CYCHiIbCTBa y OTPUMaHHi, 00poOIIi,
30epe)keHHI, MOIIYKYy Ta IMoJaHHi iH(pOopMallil, 3HaXOAATECS Y CTaHI BIAMOBIJHOTO MOCTiHHOTO po3BHUTKY. Ilpn
I[bOMY PO3BHBAIOThCs yci kKoMmroHeHTH [C: mporpamHi 1 anmapaTHi, IpU3HA4YEHI JJIs NepeiaBaHHs, 30epiranHs i
00po0Oku iH(popMarii Tomo. PO3BUTOK Mae sk TapaMeTpryYHUi Xapakrep (3aMiHa okpemux eixeMenTiB IC Ha iHmm
3 KpallUMK NapaMeTpamH), TaK i CTPYKTYpHUH (3MiHa (YHKIH, KUIBKOCTI, SIKOCTI €JI€MEHTIB Ta 3B’S3KIB MiX
HUMH). Bynb-ski 3MiHu B IC MOXYyTh IPUBOIUTH A0 MOTIpIIeHHS piBHA ii Oe3neku. TakuM 4nHOM, 3a0€31eYeHHS
Takoi cTpaterii po3sutky IC, mpu sKOMy MpUHAWMHI HE MOTIPITY€ETHCS PiBEHB ii O€3MeKH, € BaXIIMBOIO Mpo0IIe-
MOIO.

Hapasi € HH3Ka MDKHapOIHUX 1 HANIOHAJHHUX CTAHAAPTIB Ta HAYKOBHX JOCIHIIKEHh 3 Oe3meKn
iHpopmamiiftHnX cucteM (iHopmamiitHux TexHomorii) [1, 2, 3, 4]. BiamoBinHo 1o moxymenra [4], sikuii € ocHO-
BOIO OpraHi3amii cucteMu Oe3rneky iHhpopMarifHuX TexHonorii y Pocii i BinmoBimae Mi>kHapOJAHAM CTaHIapTaM
oesneku [1, 2, 3], «[loxg Ge3omacHOCTRIO MHPOPMAIIMOHHON TeXHOJOrHK oHuMaetcs cocrostaue UT, ompene-
JsTrolee 3allnIeHHOCTs HHpopManun U pecypcoB UT ot nelicTBUSI 0ObEKTHBHBIX U CYOBEKTHBHBIX, BHELIHUX U
BHYTPEHHHUX, CIIyYalHBIX M TpeIHAMEPEHHBIX yrpo3, a Tawke crnocoOHocTh MT BBIMONHATH NpennucaHHbIC
(yHkIuK 0e3 HaHECEHHs] HENPUEMJIEMOro yiep6a cyOobekTaM HHPOPMAIIMOHHBIX OTHOIIEHHI). XoYa 11e 03Ha-
YEHHsI OXOIUTIOE yCi MOJKJIMBI BHIIQJIKM 1 HACJIJIKM NMOPYIIEHHsS O€3NeKH, NMPOTe Ha MPaKTHI PO3IISAAI0THCS
NepeBayKHO BUMAJKU NOsBU y ckiaai IC mporpamHo-amaparHoro 3a0esnedyeHHs, K€ MOXKE MICTUTH JIKepeso
3arpo3n abo camo 1o cobi, abo y pa3si 30BHIMHIX 3709MHHUX Iii. [IpoTe BakmuBUM (pakTOpOM 3MEHIIEHHS
piBHsa Oe3nekn IC Moke OyTH HEY3rOIKEHUI PO3BHTOK OKpeMHX KOMIoOHEHTIB IC, mpu ToMy, 0 KOKEH KOM-
MTOHEHT caM 10 co0i He Hece 3arpo3u Oe3merri.

AKTyalbHiCTh

Ha nanmit gac icHye 6arato Mozenel KOMIUIEKCHOTO 3aXHCTy iH(OpPMAIIIfHAX CHCTEM, a TaKOXX BEIUKHN
BUOIp TEXHIYHUX Ta MPOTPAMHHUX 3acO0iB 3axuCTy iH(oOpMmamii, MmeTonuk iHpopmaniiiHoi 6e3meku [5, 6], ame
BIZICYTHSI METOIMKA BU3HAYEHH PiBHS OE3MIEKH caMe CHCTEM, 1110 PO3BUBAIOTHCS.

PiBeHp Oe3nexy NPHUIHATO OLIHIOBAaTH BEJIMYMHOIO PU3UKY R, a 3a0e3medeHHst Oe3NeKd — e Mpolec
yHpaBiiHHS pu3ukamu. [t BU3Ha4eHHs piBHs Oe3NeKH NMoTpiOHO BUKOHATH OLIHKY PU3HMKIB (DyHKLIOHYBaHHS
KO>KHOT OKpeMoi CKJIa0BOi, 10 Oy1e pO3BUBATHUCS 1 BAOCKOHAIIOBATHCS B IIPOIIECI PO3BUTKY CHCTEMHU.

3a y3arajpHeHNH MOKa3HUK piBHs Oe3nexu IC MokHa B3SITH KOMIUIEKCHY OLIHKY PU3HKY. [l 00UNCIICHHS pU3UKY
BUKOPHCTOBYIOTh CTATHCTHYHY OLIHKY [7]:

N
jsj’
j (1)

e PJ — iiMOBipHicTS j-ro Bapianty mogiii, (0 < PJ <1, ZP]' =1;
J
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g —Brpatu BiJ] peaizalii j-ro BapiaHTy MOJii.

BusnaueHHs1 piBHsI O€3leKH IDYHTYETHCS Ha MPOTHO3YBaHHI mpouecy po3BUTKy IC Ta mosiBu HeOe3Iex.
Hu3ska nmocnimpkeHb Mokasana, 10 S-moji0Ha JIOTICTHYHA KPHBA 3 BHCOKOK WMOBIPHICTIO ONKCYE PO3BHUTOK
pizHux cucreM [8§, 9, 10, 11]. KosxeH i3 mapaMeTpiB CHCTEMH, 1110 PO3BUBAETHCS, MOYKHA OIIMCATH BUPA30M:

K-Sye”
$(1)= o
K+S0(e —1), )

Je T — mapamerp, o XapaKTepusye LIBUAKICTh pocTy (po3surky), K —MakcnmanbHa rpaHuis napamerpa, Sg

— noyarkoBe 3HaueHHs, S(t) — 3HaueHHs MapameTpa Ha MOMEHT yacy t .

[onii, Axi MOXYTh CTaTH YMHHUKAMH HeOe3Meku iHhopMaliifHux cucteM, repepaxoBadi B [12], ane BoHK
KapAWHAIBHO BiPI3HIIOTHCS BiJl THX, IO MOXYTh CTATH IPHIMHOIO MOpyiieHb 6e3neku IC, 0 pO3BUBAETHCS:

— 3HIDKEHHS PiBHA HaJIHHOCTI PY 30UIBIIECHHI CKIIaHOCTI CHCTEMH, SIKIIO TUTHKH 1€ YCKIIaIHEHHs HE TIOB'SI3aHe 3
BBCICHHSIM CJICMCHTIB, CTICIIIATFHO TIPU3HAYCHUX TS iIBUIIICHHS HAIIIHOCTI (pe3epBHUX MOTYKHOCTEH);

—  BIIPOBADKEHHS HOBOTO TIPOTPAMHOTO 3a0€3IIEUCHHS, 110 POSIIMPIOE (DYHKIIIT CHCTEMH, MOXKE PUBOIUTH 10 60-
POTBEOM TIpOTpaM 3a PECYpPCH CHCTEMH, a 11l PECYPCH 3aBKIIH € 0OMEKEHUMU;

— 3HIDKCHHS 3aXMILEHOCTI CUCTEMH BiJl BIDYCHHX, XaKePChKUX Ta IHIIMX aTak Mpy 30UIbIIEHHI KUTHKOCTI KaHaJIB
JIOCTYITY Ta YHCENTHHOCTI TIEPCOHATY.

Mera

OCHOBHOIO METOIO JaHOI CTATTi € yJOCKOHANCHHS IIIXOAY A0 BU3HAYCHHS PiBHA OE3MEKH CHCTEMH, IO
PO3BUBAETHCAL.

Po3B’s13anna 3a1a4

Po3paxyHOK pH3HKy IMOBHHEH 0a3yBaTHCA Ha MPOTHO31 po3BUTKY cTpykTypH IC, 1i GyHKIIN, KITBKOCTI iH-
dhopmMariii, mo 30epira€Thes, KUTbKOCTI 3alMTIB, X CKIATHOCTI 3 OJHOr0 OOKY Ta IHTEHCHBHOCTI i HEOC3MEKH
aTak (XaKepChKHX, BIPYCHIX Ta iH.) 3 IHIIOTO.

3pocraHHs KijgbKocTi gomeHiB B 30Hi COM BinoOpakae iCTOpil0 pO3BUTKY I|HTEpHETY 3a OCTaHHI POKH
[13]. Sk BupHO 3 puc.l, OypxiMBe 3pOCTaHHS KUIBKOCTI JoMeHHHX iMeH B 30Hi COM B mepion 3 1998-ro mo
2001 pik (mepiog pocTy JOTKOMIB — Iepiof «3pocTaHHs»), 2001-2002 Oinbmr ctabinbHi 3HaYeHHS ((a3za «HacH-
4YeHHs»), crnoBimpHUBCS y 2002-my, B 2003 pomi BimOyscst cman (dasa «3racaHHs»), a Ha modatky 2004-ro
BiTHOBMJIOCS 3pOCTaHHS peecTpamii (pas3a «3apoKeHHD HOBOTO JKUTTEBOTO IUKITY).
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Pucynox 1 — KinbpKicTh 3apeecTpoBaHUX JOMEHHHX iMeH Apyroro piBag B gomeHi COM B nepion 3 1.01.1998 p.
no 1.01.2005 p. (mxepeno: RU-CENTER). K —MakcuMaibHa KilbKicTh IOMEHHUX IMEH JPYTOro PiBHs, IO

MoOXe GyTH CTBOPEHa, /' — [apaMeTp, 10 XapaKTepH3ye MIBUIKICTb POcTy (PO3BUTKY), S(; — I109aTKOBA Killb-

KiCTh JJOMEHHHX iMeH, S — KiJbKiCTh JOMEHHUX iMEH HA MOMEHT gacy [ .

Po3BuTok [HTEpHETY Y CBiTI MOKHA MPOCITIIKYBaTH 3 Tpadika, IpeACTaBICHOTO Ha pHUC.2.
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Pucynox 2 - Po3BuTok [HTEpHETY ¥ CBIiTI

3 puc.l i 2 BUAHO, IO TPOIIEC PO3IBUTKY MOXE OYTH IMONAHUH MOCTiZOBHUMHE (h)parMeHTaMH JIOTiICTHIHOI
kpuBoi. Takum unHOM, Tporiec po3BUTKY IC MOXKHa MOIaTH CHCTEMOIO PIBHSHB

e
n(t) =int 7
t(t)=t—-n(t)-T;

, K-Sye'"
S'(t)= OM ;
K+Sy(e" 1)

S(1)=S'(T)-n(t)+5'().

)

ne 1 - inTepBan mii 0MHOT MiNAHKA THITY JIOTiICTHYHOI KPUBOT; 1nt[0] - (OYHKIISI BUAUICHHS IUT01 YaCTHHH ap-
rymenty; 71(f) - HoMmep jinsHKM joricTuHoro Tumy; T(Z)- iHTepBan yacy BiJ MOYATKy YEProBOi AiISHKH

. ] . .
norictuanoro tumy; S'(T) - okpema jisisiHka jorictuunoro Tumy; S(7) - kpuBa po3BUTKY.
BpaxoByroun ocoOmuBicTs po3BUTKY IC, siKa mossrae y TocTifHOMY TPHIIBUANICHH] IPOIECiB PO3BUTKY,

iHTepBan JIiISHKH JIOTiCTHYHOI KpHBOi GyaeMo posrisgaru sk QyHKuiro Burasmy 1 = 0 v eV —
[n(0)]
MOKa3HUK TeMITy npuckopenns. [apamerpu K , SO, T, r mignararots ineHTHQIKALil LI KOKHOTO TIPOIECY

PO3BUTKY Ookpemoro napamertpy IC.

Hebe3nexy HecyTh HE TUIBKM CaMi aTaky, ajie il Hey3ro[pKeHICTh OKPEMHUX acleKTiB PO3BUTKY, 1110 ITPU3BO-
JUTH J10 nopymeHHs 3aaTHocTi IC MpoTHCTOSTH aTakaM 1 BUKOHYBATH CBOI (DYHKIII.

Jns ouiHIOBaHHS pU3UKY MopylieHHS Oesneku 3a Gopmynoro (1) HEoOXiAHO OTPUMAaTH OLIHKH
HMoBipHOCTEW P BapiaHTIB MOPYIICHHS OE3MEKH B pe3ysbTaTi HEY3ro/KEHOTO PO3BUTKY OKPEMHUX HapaMmeTpiB

IC. OueBuHO, 3anexkHicTh iiMoipHocTi P(X) Bix napamerpis IC OBUHHA 32/10BOJILHATH YMOBH:

— ob6nacts Bi3HauenHs 0 <X <00
— o6nacte 3nauens 0 < P(X)<1;

— BEKTOp mapameTpiB X CKIaJa€ThCs 3 ABOX MiAMHOXWH: IAMHOKHHH X| [apameTpiB, sKi MeHII 3a
OINTUMAaJbHE 3HAYEHHS )710 , 1 TIMHOXHAHHA fz THX, SIKI OUIBIII 3a ONTHMAaJIbHE 3HAYECHHS )720. Bignosizno,
361MbIICHHS 3HaYeHb X| Oy/Ie 3MEHIIyBaTH HMOBIpHiCTh HeOe3nekn, a 30iTbIennst X, Oye i 36inbiyBaTH.

A
. , L, H = _= = _= .

AIIpoKCHMyeMO 1110 3aJIEKHICTh QyHKiicro P = e , X1 < X9, Xp > Xy, KA 33T0BOJIBHSIE YCi yMO-

BH 1 Mae JOJaTKoBi mepeBaru audepeHiiioBaHocTi Ha yciii oOyacti BusHaueHHs. KoedimienT k mimiarae

inenTudikanii 1a xoxuoi IC i mapu miAMHOXMH i1 HapaMeTpiB {)71 , )72} )
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Burmsin anpokcruMyro4oi ToBepXHi MoKa3aHuit Ha puc.3.

Pucynok 3 — MmoBipHicTs BTpaTi npanesaarocti IC mpu Hey3romkeHOMY PO3BHTKY MapaMeTpiB

3aranbHa IMOBIpHICTH HEOE3MEKH

Pdang =1—H(1—Pl.)
i 5

e P - HMOBIpHICTh HEOE3MEKH BiJl KOXKHOTO (hakTopa.

1

(4)

Hesiki akTopu i XapakTepUCTUKU HeOe3MeKn HEey3TrOJUKEHOTO PO3BUTKY HaBeaeHi y Tabm. 1 (HaBeneHMiH
ymie pparMeHT Ta0JIunII).

Tabmums 1 — @akTopu HeOe3MeKH HEY3TOIKEHOTO PO3BUTKY

BipycHHX 1  Xxa-
KEPCHKHUX aTak

IMapamerpn IMapamerpu IC, siki | Xapakrep HeOe3- Omninka iiMmoBipHOCTI HeGe3neKkn

IC, saki po3- PO3BHBAKTHCH TEeKH (anpoxcuMoOBaHa MO/1eJIb)

BHBAIOThCH HeY3ro/1:KeHo

(ynoBiJibHEHO)
1 2 3 4

30UTbIIEHHS PosButok  cuctemu | YcknagHeHHs s,

GbyHKIiNH 3aXHCTY BiJ aTak NIPOrpaMHOro —ki non
3a0e3neueHHs P=e 7 ne P - HAMOBIpHICTb ~ BTpaTn
TIPUBOJIUTH 10 . L .
3GiIbIICHHS nparesgatHocti; /1 f - KimbKicTs ymxuiit; 1, -
KUIBKOCTI  TOYOK

KIUJIBKICTB aTak; S d - CKJIQ/IHICTh CHCTEMH 3aXHCTY; kl -

KoeQillieHT, SKUH BpaxOBYe pO3MIPHICTh BEIHYHH Ta
ocobuiBocTi KoHKpetHOT IC.

NIBHJKICTE 0OpOOKH | 3aTpuMka BUKO- i n,

3aKTiB HaHHSI  TIPOIIECIB, .
HEpEBaHTa)KECHHS P=e T P - HMOBipHicTb 360iB poboTH; /1 f-
CHCTEMH,
Bi,IlXI/IJ:IeHHﬂ KinbKicTs QyHKuii; F, - wBuakicTs 00poOkw; kl -
3arvTiB Koe(illieHT, SKUH BpaxoBye pPO3MIPHICTH BEIUYUH Ta

ocobmBocTi kKoHkperHOT IC.

O6c¢sr mam’siTi IlepeBanTaxeHHs s,
cucremy, 3601 —h non
po6otn P=e 7 ne P - HMOBIPHICTb TEpeBaHTAXKECHHS

cucremu; N f - 006’em iHdopMmarii, mo Bxke 30epiraeTecs;

n, - cepenniit 06’em inpopmauii, mo 36epiraeThes mpu

BUKOHAHHI OJHOI QyHKNl; S; - 00’eM nam'ati; kl -

KoeQillieHT, SKUH BpaxOBYe pO3MIPHICTh BEIHYHH Ta
ocobnrBocTi KoHKpeTHOT IC.
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poJOBKEHHS Tabu. 1

BipycHHX 1 Xa-
KEpPCBKHX aTaK

1 2 3 4
301IbIIeHHS Po3Butok cucremu | YCKIagHEHHS i n,
KUTBKOCTI1 3axXHCTY BiJl aTaKk MPOTPaMHOTO '
KOPUCTYBauiB 3a0e3neUeHHS P=e 4 , ne P - iivMoBipuicte BTpaTH poGoworo
MPUBOTUTH hi(s) . . L
T — yacy;, £ - KiTBKICTh KOPHCTYBaiB; n, - ximkicts
KIJIBKOCTI  TOYOK

aTax; kl - KOeQillieHT, SKUH BpaxoBye OCOOIMBOCTI

KoHKpeTHOT IC.

HeoOxigna

3arpuMka

BHUKO- n,
MIBU/IKICTE OOpOOKM | HaHHA  IPOIECIB, 7kln7
3aIUTIiB HepPEeBaHTAKCHHS P=e 7, ne P - iivoBipHicTh nepeBaHTaKCHHS
CHCTEMH, L . .
. cucteMy; 1 o - KUIbKICTh KOPUCTYBauiB; /1, - MIBHAKICTH
BiIXUJIECHHS f a
3amNTIiB Kk . .
00poOkn 3anwtiB; K| - Koe(iuieHT, AKMA BpaxoBye
ocobmmBocTi kKoHKpeTHOT IC.
Kinpkicte  xanamiB | IlepeBaHTaxxeHHS n,
3B 513Ky CHCTEMH, 3601 —k .
pobory, P=e I e Po- HMOBIPHICTh II€PEBaHTAKECHHS
Yeprd BUKOHAHHS . N . .
o cuctemu; F g - KUTBKICTb KOPHCTYBAdiB; 71y - MBHIKICTD
orepaniii, BTpara
pobooro sacy 00pOOKM 3amHTiB; kl - KoedimieHT, SKHH BpaxoBye
ocobuBocTi KoHKpertHoi IC.
Heo0Oxigna Yepru BUKOHAHHSA

LIBUJIKICTH KaHAJIB

omepauid, BTpara
pobodoro yacy

n
a
—k
n, .
P=e , e P - HMOBIpPHICTH BTpaTH pob6OYOTO
yacy; N - KUIbKICTb KOpHCTYBadiB; /1, - LIBUIKICTH
KaHaJIiB; kl - Koe(ilieHT, SIKMH BpaxoBye OCOOIMBOCTI

KkoHKpeTHoi IC.

HeoOxinna

3arpuMka

BHKO- n,

HIBUIKICTb OOpPOOKHM | HAaHHA  MPOIIECIB, _klni

3amuTiB TepeBaHTaKEHHS P=e¢e I e Po- HMOBIPHICTh T€pEeBaHTaKEHHS
CHCTEMU, . . . .
. cuctemu; - WBWIKICTb KaHanis; 71, - WBHIKICTH
BIIXMJICHHS
3almTs 00poOKH 3al‘II/ITiB;k1 - Koe(iIlieHT, SKHH BPaxoOBYE

ocobumBocTi KoHKpeTHOT IC.

PosButok cuctemu | YcknagHeHHs n,

3aXHCTY BiJ aTak MPOrpaMHOro _klj
3a0e3meYeHHs P=e e P HMOBIpHICTh  BTpaTH
MPUBOAUTH 0 . . .
PHBOIL A NPAUE3NATHOCTI;  Fl g - WBMIKICTH KaHamis; M, -
301TbIIEHHS
KUIBKOCTI — TOHOK | yippyicrs  arak; kl - Koe(illieHT, SKHH BpaxoBye

BIpycHUX 1 Xa-
KEPChKHX aTaK

ocobunrBocTi KoHkpeTHOT IC.

cee

cee

OckinmbkH, pi3HOMaHITHI (hakTOpu Oe3reku/HeOe3neKr (MB. BUIIE) HE SIBISIIOTHCS HE3aJIeKHUMH, TO TIPO-
cta anutuBHA Gopmyna (1) He miaxoauTs. MoOXHA CKOPUCTATUCS HEUITKUM ITiIXOJ0OM Ha OCHOBI 0a3u TpaBHII,
OCKIJIbKA METOI0 pOOOTH € OTpUMAaHHS MO JJIsl MPOTHO3yBaHHS PU3HKIB po3BUTKY IC Ha OCHOBI KOMITIEKCY
(hakTOpiB, KOKEH 3 AKUX 3MIHIOETHCS Y Yaci 3a 3aKOHOM (3), IPOTe 3 PI3HUMU MapaMeTPaMH.

BucHoBku

Po3paxyHok pu3uKy 0a3yeTbcsi Ha TPOTHO31 Po3BUTKY cTpykTypHu IC. JloricThyHa KpWBa BHKOpPHCTaHA
IPU XapaKTepHCTHUILI PO3BUTKY Pi3HHUX cTOpiH moTeHmiany IC i 11 mojoeHHs y 30BHIMIHBOMY CEpeIOBHILII.
Bynp-sxi 3mian B IC MOXXyTh IPUBOIWTH /10 MOTIipIIeHHS piBHA 11 Oe3neku. HebGe3neky HecyTh He TUIBKU aTaky,
aje i HeY3rOJKEHICTh OKPEMHUX acleKTiB PO3BHUTKY, 10 IPU3BOJUTH O MOpyLIeHHs 3aaTHOCTI IC BUKOHYBaTH
cBoi ¢yHkuii. HaBeneni neski gakropu i XapakTepUCTHKN HEOE3MEKN HEeY3T0JDKEHOTo po3BUTKY. Jlist po3paxyH-
Ky HMOBIpHOCTI HeOe3IeKkn BUKOpHCTaHa eKCIIOHEHIIHHO-MYIbTHILTIKaTHBHA anpokcuManis. Lle no3Boisie Bpa-
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XYBaTH SIK 3arpo3u 0Oearelli, Tak 1 pO3BUTOK CUCTEMH 3aXHCTY, sSiKa TIOBUHHA BKJIIOYATH SIK 3aXUCT BiJ| aTak, TaK i
Bil CTPYKTYpHO-TIapaMeTPUYHO-()yHKIIIOHAILHUX HEBIAMOBITHOCTEH.
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