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MOJAEJIb ®AKTOPIB HECMPUAT/INBOIO BNJINBY
HA OTO4YYIOYE CEPEOOBULLE

© T. B. OngHuwWeEH, K.T.H., acucteHT, B. M. CTOpOXyK, K.T.H.,

AoueHT, HauioHanbHuMiA NnicoTeXHIYHMIA YHiBepcuTeT YKpaiHu;

I. B. Mix, K.T.H., goueHT, 0. B. MenbHUKOB, K.T.H., ANPEKTOP
BupasHuutea YAL, YALl, JIbBiB, YKpaiHa

PaspabGoTaHa mopenb nepapxum ¢akropos HeGnaronpumar-
HOro BJIUSIHUS HA OKPYXXaloLLYIO cpeay, KoTopas Kpome
yrnopsao4yeHus rno BaXXHOCTU BAIUSIHUA caenasia BO3MOXHbIM
AanbHellwee aeneHue Ha 3aBUCUMbIE (BHYTPEHHUE) KOM-
MOHEHTbI ANS BbIBJIEHUS CTENeHn ocnabneHus nnm ycu-
JIeHUs fercTBUSA Bbi3biBalowero pakropa.

The model of hierarchy of factors of adverse influence
on environment which except streamlining on importance
of influence has made possible the further division into de-
pendent (internal) components for revealing of degree
of easing or strengthening of action of the causing
factor is developed.

MocTaHoBKa Nnpo6nemu

MignpnemcTtea, B peaynbraTi
BUPOOBHNYO-roCnoaapChbKoi Aisib-
HOCTI, BMMBAlOTb HA aTMOocdepHe
noBiTps, BiobOyBaeTbca 3abpyn-
HEHHA atMocdepn — 3MIHEHHS
cknany i BnacTUBOCTEN aTMoO-
chepHOro noBiTps B pesysbrarTi
HaOXOOXEHHS abo yTBOpPEHHS
B HbOMY @i3NYHMX, BGiONOriYHUX
dakTopiB i (ab0) XiMiYHMX CNONYK,
WO MOXYTb HECMPUATIMBO BMIN-
BaTW Ha 340POB’A NIOANHW Ta CTaH
HaBKOJINLLHBLOIO NPUPOOHOro ce-
peposuwa. CTyniHb HECNPUATIN-
BOro BMMBY Ha aTMocgepy 3ane-
XUTb Big 6aratbox pakTopiB, 30K-
pema Bif BU3HAYEHMX aBTOpaMu
paHiwe [1-13]. Anga 3abe3neyeH-
HS eKoJNoriyHoi 6e3rnekn, CTBO-
PEHHS CMPUATIMBOro CepenoBu-
La XUTTEOiaNbHOCTI, 3anodiraHHA
WKIOAMBOMY BMAMBY aTMocdep-
HOro MOBITPA Ha 300POB’A NOAEN

Ta HaBKOJIMLLHE NPUPOOHE cepe-
OOBULLE, BIANOBIAHO OO0 3aKOHO-
oaBcTBa YKpaiHu i OOCArHYyTUX
Mi>)KHapPOAHUX OOMOBJIEHOCTEN,
YUHHNX Ha TepuTopii YkpaiHn [14],
30INCHIOETBCA PerynBaHHA BUKU-
niB HanBiNbLI NOLWNPEHUX | HEOE3-
nevyHnx 3abpyaHIoIYNX PEYOBUH,
nepenik SKMx BCTAHOBJIOETLCH
KabiHeTom MiHicTpis Ykpainu [15].

CyTHiCTb BMAMBY BU3HAYEHUX
dakTopiB [12] Ha oTouylo4e cepe-
JOBMLIE HOCUTbL Oarato y 4omy
ONUCOBUI XapakTep, He3Baxarouun
Ha ICHYIO4YMIA aHani3 NpuyuH i Ha-
cnipgkis [1, 9, 10, 13]. HanuacTiwe
MO>XHa BCTAQHOBUTU CTYMiHb BMU-
BY Ha OTO4YYyKYe cepenosulle
KOXHOro dgakrtopa okpemo, 6e3
ypaxyBaHHS MOOIYHOI Aii iHWwnX
dakTopis. Cnpoba y3aranbHUTK L
JaHi NoKn Wwo GopmanbHO @ikcye
pe3yneTaT, Hexan i nigTBepaxe-
HUN PaKTUYHUM MaTepianom.
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LUikaBuMmn, Ha Haw norngaag,
Ta BaX/JMBMMU 3 TOYKM 30pY
e} eKTUBHOCTI NPOrHO3yBaHHA CU-
Tyauii mornn 6 ctaTu OOCNIOXKEH-
HSl, AKMM NpUTaMaHHi MeToam no-
nepenHbLOro BU3HAYEHHS BMJIMBY
Ha OTOo4ylo4e CepenoBULLE MHO-
XMHU 0OpaHunx pakTopiB.

MeTa po6oTKn

Po3pobneHHss moaeni iepapxii
dakTopiB, Ka, KpiM ynopsaKyBaH-
HS1 3a BXXJINBICTIO BMJIMBY Ha NpoO-
uec, ymoxnueuna 6 noganbluni
noain Ha nianopsaKoBaHi (BHY-
TPIiLIHI) KOMMOHEHTN AN BUSB-
NIEHHSA CTyneHa nocnabneHHsa
YN MOCUNEHHS Aji CAPUYNHAIOYOro
dakTopa.

Pe3ynbTaTtn npoBeaeHux

AocnigKeHb

MocTaHoBKa Ta pPO3B’A3aHHSA
BULLE3A3HAYEHNX 3a[a4y BuMara-
I0Tb BUSIBNIEHHS! MaKCMMaJsibHO Mo-
BHOI MHOXWHW y3aranbHeHUX pak-
TOpiB, BCTAHOBJIEHHSI €KCMEPTHUX
OLHOK B32aEMOS3B’A3KiB i B3aEMOB-
NAMBiB Y BUOpaHoOMy iHpopmaLiii-
HOMY cepenoBuLLi [16].

Hexanm cykynHiCTb Takux ¢ak-
TOPIB CTAHOBUTb AEAKY MHOXMUHY
Z = {zq, 2o, ..., Z,}. 3 Li€i cykyn-
HOCTi BMGepemMo NiAMHOXUHY
Z{ € Z HancyTTeEBIWNX akTopis.
Jna HAaO4YHOCTI MaTemMaTu4dHe no-
3Ha4YeHHs dakTopa AOMNOBHUMO
MOro  MHEMOHIYHOIO  Ha3BOIO
(Tabn. 1).

MiaMHOXUMHY dakTopiB Z4
Ta MOXJ/MBI B3aEMO3B’ A3KWU
MiX HUMM NOAAMO Y BUMNSAI OPIEH-
ToBaHoro rpadga (puc. 1), y Bep-
LUMHAX SKOro PO3MIiLLLEHO efleMEeH-
TV NIAMHOXWHWN Z4, OyrU 3’€OHY-
I0Tb CYMiDXHI Mapu BepLUnH (z;, zj),
0N KOTPUX BU3HAYEHO 3B’S130K.
BiH Bka3ye Ha MNeBHY 3aNexHiCTb
oaHoro ¢akrtopa Bif, iHworo. Ha-
npuknan, aBTOpM BBaXann WO
3a CbOrOAHILLHBLOr0 PO3BUTKY BU-
POBHULITBA Ta XXOPCTKMX BUMOT A0
3abpyOgHEHHSI HABKOJINLLHBLOIO ce-
penoBuLLa CTyNeHb BMPOBaAXKEH-
HSl CUCTEMM OXOPOHM HABKOJMLL-
HbOIFO MPUPOAHOro cepenoBuLla
(COHC) 6araTo y 4omy BU3Ha4ae
3acTtocoByBaHi TexHonorii (TEXH)
Ta BUKOPUCTOBYBaHiI MmaTtepianm ta
pe4doBuHu (MAT).

Tabnuus 1
MHeMOHi4YHa Ha3Ba
MartemaTtnyHe MHemoHi4Ha
Hasga
NMO3HAYEHHA Ha3Ba
Z4 BU, BUPOOHULITBA BB
Z5 3aCTOCOBYBaHi TEXHONOTIi TEXH
Zs BMKOPUCTOBYBaHi Matepiann Ta pe4oB1HN MAT
repMeTUYHICTb YCTATKyBaHHA Ta TEXHOOTYHNX
Z, P yerarky FEPM
YCTAHOBOK
7 edEeKTMBHICTb NMMI0- Ta rA3004NCHOMO YCTaTKy- Ed
> BaHHSA
Zg piBEHb KYNLTYPU BUPOOHULITBA KB
z CTYMiHb BNPOBAXEHHSA CUCTEMW OXOPOHU Ha- COHC
7 BKOJIMLLIHBOIO MPUPOOHOro cepenoBuLLa

83



84

TEXHOJIOINYHI NPOLUECMU

Ha ocHoBi BuwienogaHoro rpaga 6yayemo OiHapHy maTpuLto 3a-
JIEXHOCTI A A511 MHOXWHW BEPLUWH Z{ HACTYNHUM Y1HOM [16]:

{1 , AKLLO KPUTEPIN(BEpLUNHA) | 3aN1eXUTb Bif, KPUTEPIO (BEPLUNHW) j;

"1 0,9Kwo KpUTEpIi (BEpLUMHA) | HEe 3aN1eXUTb Bif, KPUTEPIO (BEPLUMHMN) |.

Puc. 1. Mpad B3aeMO3B’A3KiB i B3BAEMHUX BMBIB HakTOPIB
HECMPUATINBOIO BIJINBY HA OTO4YYlOYe CepesoBuLLEe

Ons 3pyyHoCTi matpuuio A (I+ AK-T< (1 + Ak = (1 + A)k+1
PO3MIPHOCTI 7x7 €NeMEHTIB NoMi-
ctumo B Tabnuulo, AoAaBWU MpakTnyHo ii nobyaosa 3BO-

AO HEi IHPOPMAUINHUIA PAROK  nuTcs N0 3aMOBHEHHS TAGAMLI,
iB. o ;
i cToBneub 3 Ha3BaMu hakTop NOMIGHOI [0 HABEOEHOI BULLE,

1.2 383 4 5 6 7  GjHapHi enemMeHTV aKoOi BU3HAua-

BB [TEXH| MAT [rEPM[ Ed | KB |COHC|  1OTBCSA 3@ TAKUM MPaBUIIOM:

1|e|O0O|O0O]J]O0O]JO]JO|JO]O

slea[1]olololo|o] 1 _ [1,9K10 3 i MOXHa NONacTu B |

swilol1lolo]o]o] ij_{O,BiHLIJOMy BUMAZKY.

4 emf 1] 1[1]o]ofo]o
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g (x|t |1 [1[ofoOofoOf1 BB |TEXH| maT |rEPm| Eo | kB |cOHC

7 locfofo]oJofo]o]o B e cToToTlo
BukopucToBytoun matpuwo A, 2 B[ 1T [ 1] 00001

OyoyeMO MaTpuLlo OOCSXHOCTI 3 |marf 1 [ 1 [ 1] 0] 0]0] 1

Takum YHOM. PopmyemMo 6iHapHY 4 [rem| 1 |1 | 1 | 1 o | 0 | 1

matpuuio (I+A), ne | —.o,u,mquHa AR EEEEEEER I E

matpuua. Y pesynbtati maTpuus

LOCSKHOCTI MOBMHHA 3ad0Bosib-  © | B ] Of 11
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BepwwnHa z; pocsraetbes
3 BepWwuHN z;, AKwo B rpadi
(pnc. 1) icHye wnax, SKnii NpuBo-
AWTb 3 BEPLUMHU Z; A0 BEPLUNHN Z;.
Taka BepliMHA Ha3MBAETbLCA O0-
CSXKHOLO. [1o3Ha4YMMO NiAMHOXMHY
NoAibHMX BepLINH 4epes S(z;).
AHasnoriyHo BepLurHa z; € nonepe-
OHNLUEI0 BEPLUNHN Z;, 9KWO BOHA
pocsrae ii BepwuHu. Hexan cy-
KYMHICTb BEPLUMH-NONEPEAHNLb
YTBOPIOE NMigMHOXUHY P(z;).

OcTaTto4yHO nepeTuH nigMHO-
>KMH BEPLUMH OOCAXHUX | BEPLUMH-
nonepenHuLb, TO6TO NiAMHOXNHA

(1)

BEPLUMHU SKOi HE JOCAraloTbCs
3 OyOb-9KOi 3 BEpPLUMH MHOXWUHU
z4, WO 3anMWWUANCSA, BU3HAYaE
NEeBHUI pPiBEHb iepapxii npiopu-
TETHOCTI Aii pakTopiB, BiAHECEHUX
0O umx BepwwnH. [JopaTtkoBOKO
YMOBOIO Mpu ubomy € 3abesne-
YeHHS PIBHOCTI

R(z;) = S(z;)nP(z;)

(2)

BukOHaHHA CyKyMHOCTI BuULE-
3a3Ha4vyeHnx i gae nepwun pi-
BEHb (HaMHWX4YMA 3 TOYKN 30pYy
BaXX/IMBOCTI BMAMBY Ha OOCNIOXY-
BaHW NpoLec) iepapxii pakTopis.

Jnsa BU3HA4YEHHSA NOro Ha niacTaBi
nonepegHboi mMaTpuLli 6yayemo
Tabn. 2.

Opyrnii ctoBneup Tabn. 2 —
HOMEpPWU OONHUYHUX EeNEMEHTIB
BiAMNOBIOHUX pPSAAKIB MaTpuui O0-
CSXKHOCTI, TPETih — HOMepwn oaun-
HUYHNX €/IEMEHTIB CTOBMLIB OAHOI
MaTpuLL.

PiBHIiCTb (2) BWKOHYETbCH
ona 5-ro (edpekTmBHICTb NUno-
Ta ra3004MCHOro ycTaTkyBaHHSA —
E®) i 6-ro (piBeHb KynbTypu BU-
pobHnutea — KB) enemeHTiB
(dakTopiB). 3rigHO 3 METOAOM
aHanisy iepapxin [17], ui dakTopmn
HanexaTtb A0 HaMHMXYOro pPiBHSA
$aKTopiB HECAPUATAMBOIO BMIN-
BY Ha OTO4ylo4e cepenoBulle.
[ani 3 Tabn. 2 Buny4aemo psaakm 5
i6,aB 1-4i7-My pagkax — unod-
pn 5i6. Opepxummo Tabn. 3, aka e
OCHOBOIO OJ/151 0BYNCIIEHHS OpYroi
iTepauii 3HaxoO)XeHHS1 HOMEepIB
dakTopiB, WO BM3HA4YalTb Ha-
CTYMNHWIA piBEHb iEpapxXii.

Y ppyrin itepauii piBHICTb (2)
BUKOHYETbCS ons dakTopa 4, akuii
BiJoOpaxae BMIMB Ha OTOYylO4e
cepenoBuLLe repMeTUYHOCTI yC-
TaTKyBaHHS Ta TEXHOJOMYHUX YyC-
TaHoBok (FEPM). Uen ddakTop
BM3HA4Ya€ HACTYMNHWUIA  piBEHb
iepapxii. BigTak 3 Tabn. 3 Buaa-

Tabnuugs 2
i S(z) P(z) S(z)nP(z)
1 1 1,2,3,4,5,6 1
2 1,2,7 2,3,4,5,6 2
3 1,2,3,7 3,4,5,6 3
4 1,2,3,4,7 4,5 4
5 1,2,3,4,5,7 5 5
6 1,2,3,6,7 6 6
7 7 2,3,4,5,6,7 7
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Tabnnua 3

i S(z) P(z) S(z)nP(z)

1 1 1,2,3,4 1

2 1,2,7 2,3,4 2

3 1,2,3,7 3,4 3

4 1,2,83,4,7 4 4

7 7 2,3,4,7 7
Tabnnus 4

i S(z) P(z) S(z)nP(z)

1 1 1,2,3 1

2 1,2,7 2,3 2

3 1,2,3,7 3 3

7 7 2,3, 7 7

naemo psgok 4, a B 1-3 i 7-my
psokax — unopy 4 1 ooepXnmMo
Tabn. 4.

Bes uyeprosoi Tabnuui 3po3y-
MifiOo, WO HaCTyMnHi npoueaypw
BM3HayaTb HACTYMHUM pPIiBHEM
iepapxii BUKOPUCTOBYBaAHi Ma-
Tepianun Ta pedosuHu (MAT), noTim
3actocoByBaHi TexHonorii (TEXH),
a HanBuUWMn piBeHb B iepapxii
3anMyTb BuA, BUpPOOHMUTBA (BB)
pa3oM 3 CTyrNeHeM BNPOBaKEHHS
CUCTEMWN OXOPOHU HABKOJIULLIHBOIO
npupogHoro cepenosuila (COHC).
PosTawysaBwu ¢aktopu 3a BU3-
HAYEHUMUN PIBHAMMU, OOEPXUMO
iepapxiYHO CTPYKTYPOBaHY MO-
nenb (puc. 2), wo imiTye npiopu-
TETHICTb iX HECOPUATIMBOrO BMNN-
BY Ha OTOYYylO4e cepenoBuLLE.

BucHoBku

Cnig 3ayBaxuTu, WO pe3ynsraT
BiOHECEHHS BMOpaHMx dakTopis
0O BiANOBIAHOrO iepapxiyHOro
piBHA € 00’EKTUBHUM MPOLLECOM,

DOCTOBIpHiICTb sikoro 3abeane-
YYETbCH BUKOPWUCTAHHAM BiOMUX
3acap Teopii CMCTEMHOrO aHaniay,
Teopii MopenioBaHHSA, MeTOoAo-
norii AoCniaXeHHs i PO3B’A3aHHS
npobnem. [losiBa KOHKPETHOro
dakTopa Ha NEBHOMY PiBHI CyT-
TEBO 3aNIEXUTb Bif, BCTAHOBIEHWNX
3B’A3KIB MiX HUMMU, 3adaHUX
y BuxigHomy rpadi (aus. puc. 1).
Ix 3miHa 3a KinbKicTIO Ta CyTTIO 3y-
MOBUTb Mogudikauito oaepxaHoi
MoAeni. AKLOo KOXHNI 3 pakTopis
ouiHOBaATKN OE8KUM YUCIOM
abo npwuceoioBatn MOMy Bigmno-
BiOHWI BaroBuii KoediljieHT npio-
PUTETHOCTI Aji ¢pakTopiB Hecnpu-
ATAIMBOIO BMJINBY HA OTOYYIOYE Ce-
penoBuue, TO, K BUNNUBAE
3 puc. 2, BaXIMBICTb (HakTOpIiB
BiAMOBIA2E HOMEpPOBiI piBHA ie-
papxii. BogHo4ac npiopuTeTHICTb
nii  dakTopiB  HEcnpuaTnnBOro
BMJIMBY Ha OTOYYIKOHE CEpenoBULLE
€ BEJINYNHOIO BIOHOCHOIO i MOXe
OyTn 3MiHEeHa 3anexHo Bid, eKkc-
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1-11 piBEHb BB COHC
z, z,
5 &
TEXH
~ . 22
2-11 piBEHb
3-1 piBeHb
4-11 piBEHb
5-1 piBeHb

Puc. 2. Mogenb iepapxii dakTopiB HECNPUATAMBOIO BNAMBY
Ha OTO4ylo4e CepeoBuLLLE

NEPTHOI OLIHKN Mipy BNUBY pak- Oefb, fgKa BU3Ha4vae piBeHb Ail
TOopa Ha JocniokysaHWi npouec. GakTopiB HECNPUATAMBOIO Bru-
Y pesynbrati CMHTE30BAHO MO- BY Ha OTOYYKOYE CEPEnOBULLE.
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