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B. I1. Kyxens, B. A. Kanikanos
BinHnUBKHIT HAI[IOHATHHUN TEXHIYHANA YHIBEPCUTET

PO3POBKA KOMILJIEKCHOI ITPOI'PAMM JIJISI BAOCKOHAJIEHHSA ITPOBEJIEHHA
ABTOTEXHIYHUX EKCIHHEPTHU3 ATII, AKI CTAJIMCA B TEMHY IIOPY JOBU

Ipoananizosano npobnemu nposedenns aemomexuiunix excnepmus JTII, a came uznauenms
0anbHOCMI BUOUMOCHT OOPOIICHLO20 00 'EKMY 8 YMOBAX HEMOYHOCMI MA HEeBUHAYEHOCTNT BUXIOHUX OAHUX.
Posensnymo ocnosni npunyunu nobyoosu ma 3anponoHo8aHo po3poobleny KOMNIEKCHY npozpamy Ois
800CKOHANIeHH NpogedenHs asmomexuiynux excnepmus ATI1, axi cmanucsa 6 memuy nopy 000u.

B. II. Kywxens, B. A. KamxkxanoB. Pa3padoTka KoMIUIeKCHOH mporpaMmbl I
YCOBEepLICHCTBOBAHUSI NpoBedeHusi aBrorexHnuyeckux 3kcneprus JATII, koropbie mpousouniu B
TeMHOe BpeMsl CYTOK

Ipoananusuposanser npobremvl nposedenus asmomexHudeckux sxkcnepmus /JTII, a umeHnHo
onpedenenusi  OATbHOCMU — GUOUMOCHU — OOPOAICHO2O — 00beKma 6  YCA0GUAX — HEMOYHOCHU U
HeonpeodeneHHOCMU UCXOOHBIX OaHHbIX. Paccmompensvt 0CHOGHbIE NPUHYUNBL HOCIPOEHUSL U NPEONONCEHA
PaspabomanHas KOMHIEKCHAs. NPoSpamma OJil YCOBEPUICHCMBOBAHUSL NPOGEOeHUs ABMOMEXHUYeCKUX
9KCNEepmu3, KOMopbie RPOU3OULTU 8 MEMHOe 8peMsl CYMOK.

V. P. Kuzhel, V. A. Kashkanov. Development of the complex program for improvement the
traffic accidents expertise lead through which happened at nighttime

The problems of traffic accidents expertise lead through are analyzed, namely visibility distance
determination of road object in the conditions of inaccuracy and inexactnesses input data. Basic principles
of construction are considered and the developed complex program is offered for improvement the traffic
accidents expertise lead through which happened at nighttime.

KitrouoBi ciioBa: ekcriepTusa, A0pOKHbO-TPAHCTIOPTHA PUTOJIa, MOJICHb, iMeHTU(DIKALIIS, JATbHICTh
BUAMMOCTI, IOPOXKHIN 00’ €KT, TEMHA TIOpa 100u.

Beryn

Hopoxxuso-Tpancnoptai npuroan (HATII) BuHHMKaOTH BHACTHIIOK MOPYLIEHHS HOPMaJbHOTO
(YHKITIOHYBaHHSI CUCTEMHU «BOJIi — TPAHCIIOPTHHI 3aci0 — I0pora — cepe/loBUIle PyXy». B TemHy mopy
no0u Oe3neyHni pekuM pyXy BH3HAUAETHCS IOIMYCTUMOIO MIBUIKICTIO PYXY, Ky BOZiM Mae oOupaTH B
3aJIe)KHOCTI Bil ManbpHOCTI BumuMocTi. Ha 1ieit mepion npumnangae ynmana kinbkicts Beix JTII. 3a qanuvu
VYnpasninas Jepxaaoi aBromo6inbHO1 [Henekuii MBC Ykpainu 3 3aransaoro uucna JITII 6ins 50 %
MPUT0]] CKOIOIOTHCS caMe B TeMHy Topy 106w [1]. TToxiOuwuii po3noain JITII mae Miciie i 3a KOpIOHOM — B
Amnrnii Ta CILIA, B UIBenii, nanpuknaz, tpetuna ycix A TII tpannsierscst BHOUI 1 21% 3 HUX BiTHOCUTBCS
110 Hai3ay Ha mimoxomiB, B [lIBeinapii — Hai3nu Ha MNIOXOAIB YHOUI BiIOYBaIOTHCS B 9 pa3iB dacTile, Hix

BaeHb. Xapakrepuctuky JTII na noporax Ykpainu 3a 2008-2009 pp. HaBeneHo B Tadu. 1.
Taomuus 1

Xapakrepuctuxa ATII Ha noporax Yxkpainu 3 ciuns no ceprnens 2009 poxy

(B mopiBHsHHI 3 aHaNoriyHUM niepiosioM 2008 poky, 3a nanumu Jenapramenty JJAl Ykpainn)

2009 pix 2008 pix Junamika, %
Bceworo ATIT 148893 203309 -26,8
B Tomy uucai, ATII 3 nocTpaxnaaumu 23893 34508 -30,8
KinbkicTh 3aru6anx/TpaBMoOBaHUX 3236/29951 5076/43185 -36,2/-30,6

3 tabmuui ciigye, mo kiuibkicts JTIT B 2009 p. 3HM3MIIACh, aje HE 3Ba)KalOUU HE 1€ KIJIbKICTh
MPUTOJ JOCTATHBO BUCOKA, TOMY JIOCHIDKEHHS IPHYKH, poBeieHHs ekcrieptu3 JITTI € akTyansHuMHU.

OcnoBHi nprunnan Benukoi kinbkocti ATII y TemMHy nopy 100M — 3HIKEHHS JaTbHOCTI BUIUMOCTI,
ociruteHHs BoiiB [1, 2]. Exciepramu nipu nipoBeieHHi ekcrieptu3 J{TTI, 1o crasaucs B TeMHy mopy 100w,
BU3HAYAETBCS CaMme JAIBHICTh BHUIAMMOCTI JOPOXKHIX 00’€KTIB JUIsS BUSBICHHS TPABOMIPHOCTI BHOOpY
BOJII€M IIBUJKOCTI PYXY 3a JaHHUX JOPOXKHIX YMOB, ajKe Yy BianoBigHocTi 3 1. 12.2. [IpaBui 10poKHBOTO
pyxy (IIAP), B TeMHy nopy 100 1 B yMOBaxX HeIOCTaTHbOI BUAMMOCTI MIBUAKICTH PyXy MOBHHHA OyTH
TaKO¥0, 00 BOJIII MaB MOXKJIMBICTh 3YITUHUTH TPAHCIIOPTHHI 3aci0 B Meax BiJICTaHI BUJAUMOCTI JJOPOTH.



Anaui3 myoJtikanii

3i crierianbHOT JtiTepaTypu [ 1-3] BimoMo, 1110 OHUM 3 KIIFOUOBHMX TEXHIUHUX ITUTAHb, SIKE CTABUTHCS
nepen excneproMm mnpu excreptusi JATII, € nmutaHHs npo HAasABHICTH y BOJiS TEXHIYHOI MOMIJIMBOCTI
3ano0irtu JTII ranpMyBanHsIM. SIKIIO pO3paxyHKH MOKaXyTh, IO Y BOAisl Oyiia MOXKIHUBICTH 3yITUHUTH
aBToMo611e 10 Micig JTII, To mocrae mutanHs, YOMy BOJI HE CKOPHCTABCS TaKOK MOXIIMBICTIO 1 HE
3aro6ir J{TII. IIpu BizcyTHOCTI pakTOpiB 00’ €KTUBHOTO 1 Cy0’ €EKTUBHOTO MOPSAAKY, SKi MOTJIH O 3aBaJNTH
BOJIII0 BYACHO 3arajibMyBaTH B JIaHill cUTyaIlil, HasSBHICTh TexHIYHOT MoxmBOCTi 3anobirtu [ATII crae
noka3oM nopymieHHs Boziem [T/1P.

BuacHe mpuitHATTA BomieM 3axo[liB IIOJ0 TallbMyBaHHA HAaBITh 32 YMOB BiJICYTHOCTI TE€XHIYHOL
MosknuBocTi 3anobiranns JTII moxe 3acBiguyBaTH, 10 BOAIN MPUIHAB HEOOXiTHI MipH, ajie B HOTPiOHHH
MOMEHT HE MIr 3amo0irtu npurofi. Bubip MeToauku BUpilIEHHS HbOTO MUTAHHS 3aJI€KHUTh BiJ 00CTaBUH
MIPUTOIH, BUXiTHUX MatepiamiB faina. Poscmigysannasa JATIL ski cTamucs B TeMHY Mopy JO0OM BKIIIOYAE B
ceOe BUPIIICHHS HACTYITHUX TOJOBHUX nuTaHb [1, 2]: 1) Yu Biamopigana BuOpaHa BOJIIEM IIBUIKICTb PyXy
aBTOMOOLIS BIICTaHi BUAUMOCTI A0pory; 2) Uu MaB BoIill aBTOMOOLUIS TEXHIYHY MOMIIMBICTD 3aMO0IrTH
ATII B MOoMeHT BUHUKHEHHS HeOe3neku (Mepenkoaun) A pyxy; 3) B Bumagky mepeBUIEHHS BOIIEM
MIBUKOCTI, III0 BU3HAYAETHCS 32 JANBHICTIO BHIMMOCTI TOPOTH, UM 3HAXOAWTHCS JaHE NMEPEBUINCHHS B
MPUYMHHOMY 3B’513Ky 3 (hakrom manoro JITII? Jlns 3HaXomKeHHs BiAMOBiJICH Ha MOCTaBJICHI 3alIUTaHHS
HeOOXi/THO 3HATH: TANBHICTH BUAMMOCTI TOPOTH YH BiICTaHb 3arajibHOi BUIUMOCTI, NalbHICTh BUIUMOCTI
MEePENIKOAN Y1 BiJCTaHb KOHKPETHOT BUANMOCTI. /laHi BeTMYMHI BU3HAYAIOTHCS eKCIIEPUMEHTAIBHO.

Ha >xanp, Ha CHOTOAHINIHIN IeHb BIICYTHI MaTeMaTH4YHI 3aJIe)KHOCTI Ta EKCIEPTHI MpOorpamMu JJist
BU3HAYEHHSI JATBHOCTI BUAMMOCTI, SIKi O TO3BOJIMIIM YHUKHYTH HATYPHOTO €KCIIEPUMEHTY

Came TOMy ONHHM 3 TEPCICKTHBHHX HANPSIMKIB yIOCKOHAJICHHS INPOBEICHHS aBTOTEXHIYHUX
EKCIEepPTH3 TOB’S3aHUI 3 BHUKOPHCTAHHSAM €JIEKTPOHHO-OOUMCITIOBAIbHUX MallMH. MeTa Horo moisrae
ABTOMATH3allii EKCIIEPTHUX JOCHIKEHb, TOOTO B BUKOHAHHI 1X Ha MEBHUX eTanax 0e3 y4acTi eKCIEePTiB.

3HaueHHS aBTOMAaTH3allii eKCIEePTHHX MJOCHTI[UKeHb BH3HAYAEThCS THM, [0 Ha 1ii OCHOBI
3a0e3redyeThesi CTaliIbHA i BHCOKA SIKICTh aBTOTEXHIYHUX €KCHEPTH3, MiABHITYETHCS MPOAYKTUBHICTH
npaili eKCIepTiB, CYTTEBO CKOPOUYYIOThCSI CTPOKH BUKOHAHHSI eKcrepTus [2].

Meta po6oTH 1oJIsTa€e B BIOCKOHAJICHHI IPOBEACHHS aBTOTeXHIYHMX ekcrieptu3 JTTI, migBuimeHH1
iX TOYHOCTI 32 paxyHOK aBTOMAaTH3allii BU3HAYEHHS MAIBHOCTI BHAUMOCTI TOPOXKHIX 00’€KTIB B TEMHY
nopy no6u. s mporo ciig po3poOWTH aBTOMAaTH30BaHY KOMIUIEKCHY MpOrpamy Ui BH3HA4YECHHS
JATBHOCTI BUAMMOCTI 00’ €KTIB Ha I0po3i Mpu po3ciiayBanni mexaHizmy JTII B ueit nepiog.

3acrocyBaHHs MeToay ineHTH(ikanil HeTiHiIiTHMX 00’ €KTIB HeYiTKUMHU 0a3aMH 3HAHb

3a icHyrounmu Metojukamu [1-3] MOpOKHil eKCIepUMEHT 3 BU3HAYCHHS JaIbHOCTI BHUIUMOCTI
MPOBOIUTHCS O€3MOCepeIHhO Ha MICIli MPUTOAM a00 3a aHAJOTIYHUX YMOB BH3HAYEHHX EKCIEpTOM (3
METOI0 BpaxyBaHHS B3a€MO3B’SI3Ky 30BHINIHIX (JAKTOPIB BIUIUBY), SIKAW € HAA3BUYAWHO TPYAOMICTKUM i
noTpelye 3aaydeHHs] BECOKOKBaITi(hikoBaHUX (haxiBIliB Ta 3HAYHUX MaTepialibHUX pecypciB. [4].

[Iponiec BU3HAUEHHS NAIBLHOCTI BHIUMOCTI 00’€KTY MPH MPOBEJCHHI aBTOTEXHIYHHX EKCIIEPTH3
ATII, axi cramucs B TeMHY IOpy JOOM MOXHA pO3TIsAfaTH sSK 3anadi ifeHTh]ikamii B ymoBax
HEBU3HAYCHOCTI Ta HETOYHOCTI BUXIJHUX JIAHUX, 101 MAIOTh HACTYIHI BJIACTHUBOCTI: 1) JUIs NPUAHSTTS
pillieHHs HeOOX1IHO BCTAHOBUTH 3aJIC)KHICTh MIXK BXIJIHUMH Ta BUXIJHUMHU 3MIHHUMHU; 2) BUXIJHA 3MiHHA
acoIil0eThCS 3 00’ €KkTOM ifeHTu(ikamii; 3) BXiJHI 3MiHHI aCOIIOIOTECS 3 (PaKTOpaMu BIUTMBY Ha 00’ €KT
inenTudikamii; 4) BUXigHAa 1 BXigHI 3MiHHI MOXYTh MaTH KUIBKICHI 1 SIKICHI OIIIHKH; 5) CTpPyKTypa
B32€MO3B’ 13Ky MK BUXIJTHOIO 1 BXiITHUMH 3MiHHUMU onucyeTbes npasuinamu KO «BxiaHi 3miHHIY, TO
«BUX1/1», IKI BAKOPUCTOBYIOTH SIKICHI OLIIHKM 3MIHHHX 1 SIBJISIFOTH COOOI0 HEwiTKi 0a3u 3HaHb [5. 6].

I puHuunu nodya10BM KOMIJIEKCHOI MPOrpamMu A iteHTugikauii 1aJbHOCTI BUTUMOCTI

1. ITpuHIUI TIHTBICTUYHOCTI BXIHHMX 1 BUXIIHUX 3MIHHUX - PIIICHHS (BUXiHA 3MiHHA) Ta PaKTOpH
BIUIMBY Ha HHOTO (BXiJHI 3MiHHi) BAPTO PO3IJISAATH SIK JIHIBICTHYHI 3MiHHI 3 SIKICHUMH TepMaMu («mepm»
— BiJ aHIIL. «termy — Ha3uBaTH).

JlinrBicTryna 3MiHHA [5] — I1e 3MiHHA, 3HAYEHHSM SKOI € CJI0Ba 00 PEYEHHS IPUPOIHOT MOBH, TOOTO
skicHi TepMmu. [IpuKinany TIHMBICTUYHNX 3MIHHUX Ta X TepMiB (BOHH HABOAATHCS MIPABOPYY B TyXKKaX):

JAJIBHICTb BUJIUMOCTI {nyxe Hu3bKa, HU3bKa, HIDKYE CEPEIHBOI, CePElIHs, BUILE CEPEIHbOI,
BHCOKa, Ty’KE BUCOKA};

BU JOPOXHBOI'O ITIOKPUTTA {achanet, achanbroderoH, OpyKiBKa, mebiHb, MCOK, IPYHTOBA
Joporay};

CTAH JOPOXHbBOT'O ITOKPUTTSA {cyxuii, BOJOTHI1, TOKPUTHH T'PSI3310, TOKPUTHIA CHITOM } .



OTxe, IPHU BUKOPHUCTAHHI TMTOHATTS (YHKITT HAIEKHOCTI, KOXKHUN 3 JIHTBICTHYHUX TEPMiB MOJKHA
dhopmaitizyBaTH y BUTIIA/I HEIITKOT MHOKHHY, SIKA 3a/I1aHa Ha BiAMOBITHIN YHIBEpCcaabHI MHOKHHI

2. Ilpuanun ¢opMyBaHHS CTPYKTYpPH 3aJ€KHOCTI «BXiA-BUXiI» Y BHUIJIAII HEUiTKOI 0a3u 3HATB.
Heuitka 6a3a 3Hanb (Tabn. 2) — ue cykynsictsb npasui IKILO «Bxomn», TO «BuXimy, siKi BiATBOPIOIOTH
JOCBIJT €KCIIEPTY 1 HOTO PO3YMIHHS MPUIHMHHO-HACTIAKOBHX 3B’S3KIB B 337a4l NPUHAHATTS PIilICHHS, SKa
posrisimaerses. [puknan ekciepraoro npasmia «SIKI[O-TO» mpu BU3HAYEHH] JATEHOCTI BUIMMOCTAI..

AKIIO mpo3zopicts atMochepu = Bucoka I ctal i THIT JOPOKHBOTO MOKPUTTS = cyxuil acansT I
KOJip 00’ €eKTy po3pizHeHHs = cBiTimi I ocBiTIIeHICTh JOPOTH aBTOMOOITEHUME (hapamu = BrcOKa I pexxum

pobotu dap = manbHe cBiTio I 3acmiruieHHs Boxis ¢apamMH 3yCTPIiUHHUX aBTOMOOLUIIB = BiACYTHE,
TO mangpHICTE BUAUMOCTI 00’ €KTY = IIy’Ke BUCOKA.

OcCoOnMBICTh TakuxX MpaBWI B TOMY, WO iX aJEKBATHICTb HE 3MIHIOETHCS TPU HE3HAYHHX
KOJIMBAHHIX YMOB eKcriepuMeHTy. DopMyBaHHS HEUiTKOI 0a3W 3HaHb € aHAIOIOM E€TaIly CTPYKTYypHOI
inerTudikamii — Oymyerbes Tpyda MOJenb 00’ €KTY 3 TapaMeTpaMHu, AKi TOTpeOyI0Th HAIAIITyBaHHS.

3. IlpuHiun iepapxidHocTi 0a3 3HAHb. 32 MOBHM BEJIMKOIO 4Yucia (PaKTOpiB BIUIMBY MOOYI0Ba
CHCTEMH BUCIIOBIIIOBaHb PO IPUYMHO-HACHIIKOBI 3B’ SI3KU «(PaKTOPH BILTUBY (IPUYHMHH) - HACTITOK» CTa€E
3aHAATO BaXKKOI. lle TOSCHIOETHCS THUM, IO B ONEPATUBHIA TaM’SITi JIOAWHW OJHOYACHO MOXKE
yTpUMyBaTuch He Oinbiie 7 = 2 moHATh o3HaK [5]. ToOTO y 3B’S3Ky 3 IHMM JOIJIBHO HPOBECTH
knacu(ikalio BXiTHUX MapaMeTpiB 1 3rifHO Hel moOyayBaTH IEpEBO BHCHOBKY, SIKE BH3HAYA€ CHCTEMY
BKJIaJICHUX OJIMH B OJJHOTO BHCJIOBIIOBaHb-3HaHb MEHIIOT PO3MIPHOCTI.

3a MOMOMOTOI0 TPHHIIMITY i€papXidHOCTI MO’KHA BpaxyBaTH NMPAKTUYHO HEOOMEXKEHY KiIbKICTh
(akTopiB, 10 BILIMBAIOTh HA PILICHHS, SIKi HEOOXiTHO MPUUHATH. TaKoX 3aIHIIA€THCS B CHIII IPABHJIO, IO
npu MoOY/IOBi JiepeBa BUCHOBKY HEOOXiTHO HaMaraTHCs 3pOOUTH Tak, II00 YHCIO apryMEHTIB (BXiJHHX
CTPIJIOK) B KOXKHil TIOCTAHOBII (BY3JIi IepeBa BUCHOBKY) 3aI0BOJIBHSLIO mpaBmity 7+ 2 [5, 6].

4. IIpyHIMT TepMOMETpA B OMIHIII IKICHUX 3MiHHUX — €KCIIEPTHA OL[IHKA TOTO UM 1HIIOTO MOKa3HUKa
3IIHCHIOETHCS IUISTXOM 3aKpECiIeHHs] YaCTHHU IKajiu (puc. 1), niBa Ta mpaBa rpaHuii SKOi BiIOBiAal0Th
HalMEHIIOMY Ta HaHOLTBIIOMY pPIBHSIM IMOKa3HUKA. [IpHHIMIT TepMOMETpa 3py4HO 3aCTOCOBYBAaTH B THX
BHIIAJKaX, KO €KCHepT He B 3MO31 OIIHUTH ACSIKy 3MiHHY Hi YHCJIOM, Hi SKICHIM TEPMOM, a JIHIIE
IHTYITHBHO BimuyBae ii piBeHb. 3pYUHICTh TAKOTO MiXOAY MOJISTaE B TOMY, 11O BiH JO3BOJISE PO3TIISAATH
Pi3HI 32 CBOEO MPUPOJIOIO JIIHTBICTHYHI 3MiHHI Ha €MHINA YHIBEpCAIbHIA MHOXHUHI.

MiHimanbHun piBeHb  CepefHin piBeHb  MakcumanbHWiA piBeHb
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Puc. 1. Oninka mapamerpa 3a NPUHIIMIIOM TEPMOMETPA

5. [IpuHIMIT IBOETATHOTO HAIAINTYBAHHS HEYITKMX 0a3 3HaHb. L1 1Ba eTanu BiAMOBIIal0Th BiIOMUM
B KJIACHYHIN Teopii eramamM — CTPYKTypHa Ta mapaMeTpuuHa ineHtudikaiis. [lepmuii etan nomnsrae B
po3pobi smmie rpy6oi Mozeni 00’ €KTy Ha MijCTaBi HOCTYITHOI €KCIepTHOI iHpopMarlii, ika 3a1a€ThCs y
Burisii Heditkux mpasui « AKIIO-TO/I». B cBoto uepry, Ha qpyroMy erami BiJOyBa€ThCsI ONTUMI3aIlis
HEYITKOI MOJIEIIi 3a JIOMIOMOIOI0 HaB4ar0uol BUOIPKH, TOOTO €KCIIEPUMEHTAIBHUX JTAHUX «BXOU-BHXII.
KepoBaanmu 3MiHHUMU, IO MHUISTAIOTH HAAMITYBAHHIO, SBISIOTECS: a) popma QyHKITIH Halle)KHOCTI; 0)
Koe(illi€eHTH BaroMOCTi HEYITKMX MPaBHII (UB. pUC. 3a).

TakuMm 4MHOM, Ha TIEPIIOMY eTari OyIyeTbcs CTPYKTypa 3aJIe)KHOCTI JAIBbHOCTI BHIAUMOCTI Bill
¢axropis BBy (1), i3 3actocyBanHsaM ekcriepTHHX npaBui « AKIIO-TO».

OTxe, eIeMEHT JIOTIYHOTO BUCHOBKY OIHCYE 3aJI€KHICTh MK IPUUMHAMU X; 1 HACIIAKOM Y y BUIJISI1
CHUCTEMH JIOT1YHHUX BUCJIOBIIIOBaHK (0a3u 3HaHB) (Ta0I. 2):

Tabmurs 2
q)paFMCHT He"IiTKO'l' 63,31/1 3HaHb, 3 BaraMm HpaBI/IH o HaHaH_ITyBaHHSI
Ne wlk | F|le | |clBlr]|s Bara
NMPaBUJIa NPaBUJIa
1 W: | Ki F1 Gi E. | C; | B | T 1.000
2 W: | Ki Fs Gi Bt [ C |[B [Ts | 1.000
3 W | Ki Fs Gi E, | Cs | B, | Ts ! 1.000
4 Wl K2 FZ G2 E1 C2 Bl T4 1000




AKIO  |(x,

lel)l (X2 =X Jl) ( =X ] (366120]0 ajl)

ABO (X1 = lez)l( =X J2)1 ( o anz)] (366120]0 ajz)... .
ABO [(X1 = X/ )I (X )I (Xn =X )] (366120;0 Q. ), @
e y :Yj! i :]-'_m,

ne 'Y i HEYiTKUI TepM A7 OLIHKH j-TO PiBHSA BUXIJHOI 3MiHHO ); M — KiJbKiCTh TEPMiB IS OLIHKH
3MiHHOI V ; Xijp — HEYITKMI TepM Ui OLIHKM BXiJHOI 3MIHHOi X, B P-My psy MaTpHIi 3HaHb, LIO
BinnoBifae Tepmy Y, p:ZI.,_kj ; K; — xinbkicTb psjkis, siki Bigmosinarote Tepmy Y;; @, — Bara
€KCIIEPTHOTO TIPaBUIIa 3 HOMEPOM | .

Busnaunmo ¢yHkuii HanesxkHOCTI 3MiHHOT X 710 TOBITBHOTO HEYITKOTO TepMy T-
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ne b i C — mapaMerpu HajamITyBaHHs, sSKi MalOTh HACTYNHY iHTepnperanito: D — koopaunara

MaKkCUMyMy (QYHKIIII, yT (X) =1, ¢ — koedimieHT KOHIIEHTPAIiI-PO3TATYBaHHS (QyHKIIII.
BpaxoBytoun, 1o omneparism A (v) y Teopii HEUiTKUX MHOXKHH BiJIOBIIAI0OTH omepariii min(max),
13 pynkmii HamexxHocTi (1) orpumaemo:

1'(y)= ';ﬂf,ff[ajp fﬂl"r] 1 (% )} i=1m (3)

3a3HaunMoO, IO TEPEeTBOpeHHs HediTkoro pimeHHs (3), y 4itky dopmy (medazudikarris)
BiZIOYBa€ThCS 3a MPUHIMIIOM IIEHTPY Barm» [5, 6]:
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ne y(y) — HIDKHE (BEPXHE) KIbKICHE 3HAYEHHS 3MIHHOI Y (AaJIbHOCTI BUJIMMOCTI).

Po3podka KoMIIeKCHOT MporpamMu

Jia BUpilIeHHS BUIIEPO3TIITHYTUX MTPOOJIeM Ha OCHOBI METOAY iieHTUdiKallii HeliHIHHUX 00’ €KTIB
HEeYiTKUMH 0a3aMu 3HaHb [3, 4] Oyna po3poOiieHa KOMIUIEKCHA eKCIlepTHa mporpama JJisi BU3HAYCHHS
JATBHOCTI BUAMMOCTI JIOPOXKHIX O0’€KTIB B CBiTJII aBTOMOOUTEHUX (ap. [Ipomec moOymou mporpamu
PO3MOIIISABCS HA J]Ba €TalM — CTPYKTYpHA Ta apamMeTpuyHa iieHTudikanii. {7 npoBeieHHs CTPYKTYpHOT
inenTudikamii Oyna po3poOieHa cxeMa 3aJeKHOCTI NaTbHOCTI BHIUMOCTI Big (DaKTOpiB BIUIHBY,
CTPYKTYpHa CXeMa SKICHMX 1 KUIbKICHUX IOKAa3HUKIB BIUIMBY Ha JaJIbHICTh BHauMMocTi. Ha erami
napaMeTpuyHOI ineHTudikaiii Oynu oOpaHi HaliBaroMinn (akTopy BIUIMBY Ha JalbHICTh BUAUMOCTI, SIKi
XapakTepu3yloTb Bomis: B — roctpora 3opy; T — TpuBamicte pobotm 3a xepmom; C — xoedirieHT
3acyiIUIeHHs; aBTOMOOUIb: G — piBeHb 3aBaHTAKEHHS; E — OCBITJIEHICTh JIOPOTH; IOPOTY, CEPEIOBHIIIE:
W —nipo3zopicts atmocdepu; F — po3ranryBanHs nepenikoan Ha 1opo3i; K — KoHTpacT 06’ ekTa po3pi3HeHHs
3 GoHOM, Ta TepMH [UIA iX OLiHOK (puc. 2); Oyia po3poOieHa HediTka 0a3a 3HaHb, BU3HAYCHI apaMeTpu
(YHKLIN HaJEKHOCTI MiCIIs HaJalTyBaHHS.

B cBolo depry CTpykTypy €KCIepTHOI IporpaMu JUisi BH3HAYCHHS JTAIBHOCTI BUJMMOCTI MOXKHA
MOJATH Y BUTJIISIL JiepeBa, BUCSYUMH BEPLUIMHAMM SIKOTO € (JaKTOpH BILTUBY (puc. 2). LleHTpaJbHUM BY3JI0M
Ha CTPYKTypi Mozeni 306paxena sanexwnicts Bugy S = f (W, K, F,G,E,C,B,T).

Jis moOynoBH eKcrepTHOI 0a3u 3HaHB ISl BUBHAYCHHS JTAJTBHOCTI BUAMMOCTI B 3aJIE)KHOCTI Bif
(akTOpiB BILIMBY Y BIAMOBIIHOCTI 3 JJaHOIO MeTOAMKOIO (puc. 3) [5], HeoOxiaHO mojaTh 3anexHicts (1) y
BUTJISAL THTBicTHYHMX BHCoBMoBaHb Ty SKIIO — TO, sxi BukopucroBytoTs onepauii I — ABO 3a
JIOTIOMOTO0 BBEJICHUX TEPM-OI[IHOK 3MiHHUX (pHcC. 2). Bysio NpHIHSTO 1O YOTHUPH MpaBHja Ha Jiana3oH,
OCKUIBKH OLTBINA KiJIBKICTh MPABHII MOXKE TIPU3BECTH JIO PO3MUTTS HAHOUTBII XapaKTepPHUX B3a€MO3B’SI3KiB



MIX (pakTOpaMu BIUIMBY 1 PIIIICHHSIMH, 3arajbHa KiJIbKICTh MIPAaBHI — 32 MpaBHia, OCKUIbKH HPAKTHIHUN
Jiana3oH 3MIiHH BEJIMYMHU JAIbHOCTI BUIUMOCTI B TEMHY IOPY J00H IPU OCBITICHHI aBTOMOOLIbHHUMH
¢dapamu 3HaxoaAuThCs B iHTepBaii 50...250 M, To po3i0’emo 1el iHTepBai Ha § piBHUX IiiHTEPBAaIiB.

Ilepeniueni piBHI S; + Sy GyneMo BBaXaTH THIIAMH PillleHb, sIKi HEOOXIIHO po3Ii3HaTH (pHC. 2).

F - Posramysamns nepemxomm na noposi W — IIposopicts armochepn
(0...7,5) M — niBe y36iuust, Ha OCi JOPOTH, (160...300) M — HU3bKa, HIKYA CEPEIHBOT,
npaBe y30id4s CepeliHs, BUILA CEPEIHbOT, BUCOKA
G - PiBeHb 3aBaHTaXKCHHS aBTOMOOLIS 1K - Konrpact pospisHeHHs 06’exTa 3 hoHOM S, [50...75)
(70...500) kr — Ge3 HaBaHTaKEHHSI, (0...0,9) y.0. — HU3BKHIA, HIKYE CEPETHBOTO, S, [75...100)
CEpEe/IHE, OBHE CepelHii, BUIIE CepeTHhOTO, BUCOKHUIT 210

S3[100...125
E - Ocsitnenicts moporu - 5[ )

(10...30) 11K — MOHMKEHA, HOPMAIIBHA, S4[125...150)
HiBUIIEHA S=fW,K,F,G,E,C,B,T) S5[150...175)
C - Koediuienr 3acirenns — Se[175...200)

(1...1,35) y.0. — 3acuiIieHHs BiICYTHE, T - Tomamicrs boGorH 3a Kensont S, [200...225)
3aCIIIIUIEHHS CEPEIHE, 3aCIIIIEHHS BUCOKE P P P
(0...16) roa. — 10 2 rOAMH — HU3bKA. Sg[225...250]
B - T'ocrpora 30py ! 2-4 TOJMHY — HUKYA CEePENHBOI,
(0,6...1) y.0. — HMKYA Cepe/IHbOT, CEPEHS, 4-8 rozH -cepenns, 8-12 roamu — Buia
BHCOKA cepenupboi, monaa 12 rox. - Bucoka

Puc. 2. Crpykrypa mnporpamu i BU3HAYCHHS JOajdbHOCTI BHIUMOCTI ((akTopu BIUIMBY,
yHiBepcaabHa MHOXKMHA Ta TEPMU JJIS X OI[IHOK)
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Puc. 3. briok cxema anpokcumaiiii BU3Ha4eHHS TTBHOCTI BUIMMOCTI () Ta 11 peaiizallisi y BUTIISI
KOMIUIeKCHOT nporpamu (0, B): 6 — (opma 111 BBEJCHHS BUXIIHUX NaHHX; B — (popMa MmepeTBOPEHHS
HediTkoi iH(popMaLii B YiTKy 3a NPUHLUIIOM «UEHTpY Barm» — Aedasudikauis (B AaHOMY BHUIAIKY
JAITBHICTD BUAUMOCTI ckitamae 155 m).



Ha ocHOBI BUIIIEBUKIIAICHOTO PO3pOOIICHA Ta HANAINTOBAaHA EKCIIepTa Mporpama JJisi BU3HAYCHHS
JATBHOCTI BUAMMOCTI TOPOXKHIX 00’ €KTIB B YMOBaX HETOYHOCTI Ta HEBU3HAYCHOCTI BUXITHUX JAHUX, IO
Oyna CTBOpeHa 3 BUKOPUCTaHHSAM mnakety nporpam Fuzzy Expert [5], mianorosi BikHa sikoi HaBeneHI Ha
pucyHKy 3. Buxinni nani MOXyTb 3aaBaTUCS YHCIOM, TEPMOM a00 3a IPUHIMIIOM “‘TepMomeTpa” (puc. 1)
[4-6], xonu excriepT He B 3MO3i OIIHUTH 3MiHHY Hi YHMCJIOM, Hi SKICHUM TEPMOM, a JIMIIE iHTYITHBHO
BimuyBae ii piBeHs (puc 30). Jlns MOXIMBOCTI BHECEHHA MAaHWX B (POpPMH eKCIEPTHOI MporpaMu
PEKOMEHIY€EThCSI YAOCKOHAINUTH iCHYI04i poTokonu ormany micus JATII, a came momaTi B HUX CTPOKH 3
(hakTOpaMu BILTMBY HA NATbHICTh BUIAUMOCTI Ta MOXKIIMBUM Jialla30HOM iX 3MiHU (pHC. 2), IPH BiACYTHOCTI
KUTBKICHUX 3HAYCHB (haKTOpa € MOKITUBICTD SKICHO OITMCATH HOTO CIIOBAaMH, PEUCHHIMH 1 T.1I.

[Iporpama nae 3Mory BU3HAUaTH YMCIIOBI 3HAUEHHS JAJIILHOCTI BUAUMOCTI JOPOKHBOTO 00’ €KTY 32
KOHKPETHHX YMOB JIOPOKHBOT 00OCTaHOBKH 0€3 MPOBENEHHS JOPOKHBOTO ekcriepuMenTy Ha micui JTTI.

TakuMm 4WHOM, 3aj7a4a BH3HAYEHHS JAILHOCTI BHJIUMOCTI IOJSTAE B TOMY, IMIOO ST KOXHOT

KOMOiHaIlii 3Ha4eHb mapaMeTpiB ((akTOpiB) IMOCTABUTH Y BiAMOBIAHICTH OIHE 3 pillleHb S i j=18

(puc 3a), a motim medasudixyBaru oro, To0TO mepeTBopuTH B unciaoBy (opmy (puc 3B). IlepeBipka
aJICKBaTHOCTI PO3pOOJICHOT eKCIIEPTHOT MPOrpaMu MoKa3alia IoXuoKy, ska He nepesuirye 10,2%.

Tabmuus 3
@DparMeHT NOPiBHSIHHS TaHUX JTOPOKHIX EKCIIEPUMEHTIB Ta Pe3yJIbTaTiB pO3paxyHKY MPOrpamMu
W K F G E Cc B T >
eKCII. po3pax.
280 0,7 7,5 167 18 1 1 1 228 234,2
234 0,88 2,5 120 19 1 1 2,5 221 217,4
230 0,79 7,1 90 17 1 0,9 4 197 193,7
230 0,8 7,3 88 17 1 0,9 7 202 204,6
230 0,5 7,2 87 16 1 0,9 3 164 172,6
BucHoBkn

1. 3ampomoHoBaHa KOMIUIGKCHA TPOTpamMa I03BOJISIE YIOCKOHAINTH IPOBEICHHS aBTOTEXHIYHUX
EKCIIEPTH, 32 PaXyHOK aBTOMAaTH3allii BU3HAYCHHS JAJLHOCTI BUIMMOCTI 3 MOXJIMBICTIO BUKOPHCTaHHS
HEYiTKOI eKcIepTHOI iHpopMallii, 0 3MEHIIYE Yac, KU BUTPAYAETHCS SKCIIEPTOM—aBTOTEXHIKOM ISt
HOTTIHOJICHOTO aHaJli3y NMPUTOIH, AOMHUTY YYaCHHKIB IPHUTOAM Ta OYEBHIILIB, @ TAaKOXK JUIS IPOBEICHHS
HATYPHOTO CJITYOTO EKCIIEPUMEHTY 3 3alydeHHsM (axiBIiB y cdepi aBTOTEXHIYHOI €KCIIEePTHU3H IS
0JIHOOCOOOBHX YM KOMIUICKCHUX ekcreptu3 Ha 80 %. [ToxubOka xomriuiekcHoi mporpamu B 10,2 % €
3aI0BUTBHOIO ISl MPAaKTHYHMX PO3PAXyHKIB Ta BU3HAUYEHHS TAKOTO ITapaMeTpa SIK JallbHICTh BUIUMOCTI.

2. 3acrocyBaHHSI PO3pO0JIEHOT KOMIIEKCHOI HPOrpaMH TaKOX JAcTh 3MOTY HMOKPAIIUTH SKiCTh
npoBeneHHst aBToTexHiuHUX ekcrnepru3d JTII, mo cramucs B TeMHy TOpPY, 32 PaxyHOK ITiJIBHILICHHS
00’ EKTUBHOCTI MIPUHHATTS PIllIEHHS €KCIIEPTOM, CYTTEBO 3MEHIIIMTH MaTepialibHi Ta JIIOJChKi 3aTpaTH Ha
MPOBEACHHS EKCIIEPTHU3H, a cCaMe IOPO’KHBOTo excriepuMenTy Ha Micii J{TII abo 3a aHanmoriyHux ymoB.
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