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nedopmMaliii CBiIYUTH TPO Te, IO BiIOYBAETHCS 3POCTAHHS IIBUJKOCTI 3CYBY MIXK
JTUCIIEpCHOIO  (pa30r0 1 CepefoBUIIEM IPYHTY, TOOTO, B3a€EMOJIS MK HUMU
3HUKYETHCS. 3HIKYIOTh B'SI3KICTh IPYHTY 1 Jedopmariii, 1m0 BUHUKAIOTh B CaMHX
IPYHTOBHMX YaCTUHKAX, CIIPUSAIOUH X PO3PUBY Ta PyHHYBaHHIO.

TakuMm 4WHOM, BPaxOBYIOUM XapakTep pyHHYBaHHS IPYHTY Ipu aedopmarlii
CTHUCKYy 1 pO3TATY, EHEPrOEMHICTh MPOIECYy, a TaKoX 3MIHY pEOJIOTITYHUX
xapaktepuctuk fii POIM Ha rpyHT MOXKHA BB@XaTH, WO IS €PEKTUBHOIO
00poOiTKy TpyHTYy Gimbm mouinsHi € kombinoBani POIM ta POIM 3i 3miHHMMU
(GhopMOIO Ta TEOMETPIEI0 TMOBEPXOHb KOB3aHHSA. KpiM IIBOrO B SKOCTI MO3UTHBHOI
peKoMeHalli € HEOOXITHICTh B MONEPEeAHbOMY pO3MYLIYBaHHS IPYHTY, TOOTO
3MEHIIIEHH] HOT0 B’ SI3KOCTI.

V]JIK 656:338

METOJM OIIHKHU I AHAJII3Y HAJIMHOCTI CKJIAJTHUX
TPAHCHHOPTHUX CUCTEM TA TEXHOJIOITTYHUMX ITPOLHECIB B HUX

B. B. Aynin, 0.m.un., npogecop, /1. B. I'onyo, k.m.n., 0ouenm
L]enmpanvHOyKpaiHCbKUll HAYIOHATLHUL MEXHIYHUL YHI8epcumem,
m. Kponuenuyvkuii, Yxpaina

MeTtonu OWIHKM 1 aHamidy HaJIIMHOCTI TPAHCHOPTHUX CHUCTEM Ta
TEXHOJIOTIYHUX TMPOIECIB B HUX BKIIIOYAIOTh 3aCTOCYBAaHHS aHAJIITUYHUX METOMIB
pPO3paxyHKy, METOMIB IMITAI[IHHOTO CTATUCTUYHOTO MOJICIIOBAHHS, OCHOBHHX,
J0JIaTKOBUX Ta KOMOIHOBAaHUX METO/IIB aHami3y (puc. 1).

HaiiGi1b11e po3noBCIOKEHHSI OTPUMAJIM aHAITUYHI MeTou. Lle moB's3aHo 13
3a0e3neyeHHsIM HE00X1THOT TOUHOCTI pe3ysbTaTiB 3a BIICYTHOCTI 200 HEMOYKIIMBOCTI
OTpUMaHHS TO04YaTKOBOi 1HGopMmarii. MeTonu IMITalIHHOTO CTaTHCTUYHOTO
MOJICJIIOBaHHS /I PO3PaxXyHKy HaAIMHOCTI TEXHIYHMX CHUCTEM MEHII 3aCTOCOBHI,
OCKIJTBKM HE JO3BOJISIIOTH OJIEP)KYBAaTH  JIOCTOBIPHI  pe3yJibTaTH, BHACIIJIOK
HEMOJXKJIMBOCTI KOPEKTHOTO BpaxXyBaHHS MOJEIUII0 BEJIMKOI KIJIBKOCTI YMHHHKIB
(GyHKIIIOHYBaHHS CUCTEMHU.

HamionanpauMm crangaprom JICTY 2861-94, rapmoHi3oBaHUM 3 BUMOTaMHU
MibkHapoaHoro cranaapty MEK 60300-3-1:2003, pernmaMeHTY€eTbCsl peKOMEH/1alil 1o
3aCTOCYBAaHHIO METOMIB aHAII3y HAAIMHOCTI CKJIATHUX IPOIECIB 1 CUCTEM, a TaKOXK
MPUBOIUTHECS iX JeTajbHa XapaKTePUCTHUKA. 3TIAHO JaHUX PEKOMEHAAlld aHami3
HAJIHHOCTI CUCTEMH Ma€ SIKICHY 1 KUTbKICHY CKJIaJIOBI.

SAxicHuii aHami3 HAMIWHOCTI TEXHIYHMX CHCTEM Tiepemdayae: aHami3
(YHKIIIOHATBHOI CTPYKTYpH; BH3HAYEHHS PEXHUMIB HECIPaBHOCTEH CHUCTEMH 1
KOMITOHEHTIB, MEXaHi3MIB BIJIMOB, TNPUYMH 1 HACIIJIKIB BiJIMOB, BHU3HAYCHHS
MeXaHi3My  Jerpajaiii, SKdil ~ MOXE TNpPUBECTH JO  BIAMOBH;  aHali3
PEMOHTOIIPUIATHOCTI, 3 ypaXyBaHHSAM 4acy, METOJy 130JIA1I11 1 METOly BIJIHOBJICHHS;
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BU3HAYCHHSA aJCKBAaTHOCTI METOIB J[JIarHOCTHKU BIIMOB, aHall3 MOKJIMBOCTEHN
3ano0iraHHs BiIMOB; BU3HAYEHHs cTpaTerid mpogiJakKTUKA 1 BiAHOBJIEHHS BiJIMOB,
TEXHIYHOTO OOCIIyTOBYBaHHS 1 PEMOHTY.

Orinka HaJIIHOCTI CKJIQJHUX TPAHCIIOPTHUX CUCTEM Ta TEXHOJIOTTYHUX MPOIECIB B HUX

MeTtonu oLiHKNA HAIIHHOCTI MeTtoau aHalizy HaiHHOCTI
IMiTaiiHOTO -
— AHaJTITHYHI CTAaTUCTUYHOIO [ — OcCHOBHi JomoMikHI [
MOJIETFOBAHHS
Teopis [Iporno3zyBanus Anani3
—| BHIIQJIKOBHX Cratnuni [ — 1HTEHCHBHOCTI MapasuTHUX [
[IPOLIECIB BiAMOB KOHTYPIiB CUCTEMH
n Jlorixo- o Amanis nepesa AHai3
iiMoBipHicHi Annamiaai - — HECIIpaBHOCTEH Hanripuoro
BUIAIKY
A . Awnaii3z MIITHOCTI Amnari3 gepeBa AHa3 Ha(IHOCTI
— ACHMITTOTHYHI . NpPOrpaMHOTO
HaNpYy>XeHb
Py HOAIH 3a0e31eueH s
] ] Ta6mums . OOMeKeHHS
—  EBpictuuni ) . MapKOBC,I’KHH JOMYCTUMHX
1IHTCHCHBHOCT1 aHamI3 BiI[XI/IJ'ICHB
CrarucTuyni
—| Hexommoswuirii METOJIY OIIHKM — Amnaniz [letpi Amnamnis [lapero —
iiMoBipHOCTI
0€e3BIIMOBHOI
poborn AHani3 BUAIB 1 Hiarpama npuunx
| |macnigkiB BizMoB Ta HACTIAKIB | |
BunpoOyBanHs Teopis
— HeOe3IeKH Ta BUITAAKOBUX  [—
[pale3JaTHOCTI IIPOLECIB
AHaIm3 HaJIHHOCT]] AHaui3 3BiTy
—  IIIOJCHKOIO .
0710 BiIMOB
dakropy THOZ0 BIX

Kom6inoBani

Puc. 1. Knacudikatiiss METoaiB OIIIHKM HAAIMHOCTI CKIAJAHUX TPaHCIOPTHUX
CUCTEM 1 TEXHOJIOT1YHUX MPOIIECIB B HUX.

KinpkicHuii aHami3 HAAIAHOCTI TEXHIYHUX CHUCTEM BKIIOYAE: PO3POOKY
Mojenel HaaiMHOCTI CHUCTEMM; BHU3HAYEHHS HEOOXINHUX JJII PO3PAXYHKY
MOYaTKOBUX JaHUX; PO3PaxXyHOK IMOKa3HUKIB HAAIMHOCTI; MPOBEACHHS aHaTi3y
KPUTHUYHOCTI 1 UyTJIMBOCTI PE3YNbTATIB PO3PAXYHKY 10 TPUHUHATUX JOMYIIEHb.

B 1ol yac rpyna 3aralbHOTEXHIYHUX METOIB B ABTOMOOIJIbHUX TPAHCIIOPTHUX
CHUCTEeMaX HOCUTh JOTIOMIKHUHN XapaKTep 1 Il METOJU TaKOXK € METOIaMH T1ITPUMKH.
KoMOiHOBaHI MeTO/IM 3aCHOBaHI Ha CyMICHOMY 3aCTOCYBaHHI METOJIIB JIBOX MEPLINX
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BUJIIB. AHAJII3 PO3IJITHYTUX METOJIB MOKa3aB, 110 HE BC1 METOJH, MPEJCTaBIICH] Ha
puc. 1, maxoasaTh IS aHAII3y HAAIMHOCTI CKJIQIHUX aBTOMOOUIBHUX TPAHCIOPTHUX
cucteM. YacTuHa METOIB 3aCTOCOBYIOTLCS JIUIIE I aHai3y HAAIMHOCTI CKIaIHUX
TEXHIYHMX cUCTeM. J[0 HMX MO’KHA BIJTHECTH: METOJ MPOTHO3YBAaHHS 1HTEHCUBHOCTI
BIJIMOB, aHaJli3 MIIHOCTI Ta HANpyXeHb, aHAJI3 KIHIIEBUX €JIEMEHTIB, 0OMEKCHHS
JOMYCTUMUX BIIXWICHh 1 BUOIP YacTHUH, aHaji3 HaJIIHHOCTI MPOTPaMHOTO
3a0e3MeUeHHS.

BusiBneno, mo y TOpIBHSHHI 3 TEXHIYHUMH CHCTEMaMH aBTOMOOLIbHI
TPAHCTIOPTHI CUCTEMHU OUTBIN CKJIAJIHI, OCKUTBKH €JIEMEHTAMH iX CTPYKTYPHU € TPYIH
JI0JICH, B3a€MO3B'A3aHI MK CO0OI0 OpraHi3oBaHUMH IPOIECAMH  TICPEBE3CHB
BAaHTAXIB Ta NacaXwpiB. Y 3B’A3Ky 3 IUM € HEOOXITHICTh OIIbII JETATBHO
PO3TJISTHYTH METOJIM aHaIi3y HaJlIMHOCTI aBTOMOOIJIbHUX TPAHCIIOPTHUX CUCTEM Ta iX
MOKa3HUKIB HAIIHHOCTI, SIKI MOKYTh OyTH 3aCTOCOBaHI /10 Oyab-sIKOT TPAaHCHOPTHOI
CUCTEeMHU. 3 II€I0 METOI OCOOJIMBUM IHTEPEC BUKIUKAIOTH METOJH, IO JO3BOJISIOTH
HE TUIbKUA MPOBOJUTU PO3PAXYHOK KUIbKICHUX IMOKA3HUKIB HAAIMHOCTI Ta SAKICHY
XapaKTEPUCTUKY AaBTOMOOUIBHUX TPAHCIOPTHUX CHUCTEM, aje TakoX Ti IO,
3a0€3Me4yI0Th HA0YHE YABJICHHS MPO X poOOTY 3 TOYKH 30py HAIIMHOCTI.

Jlo 11i€i rpynu MeTOIIB MOKHA BIIHECTH: aHAIII3 JiepeBa BIIMOB; aHaJi3 JepeBa
nmofii; anam3 mepexi Ilerpi; Tabmuisl 1HTEHCHBHOCTI BIAMOB; JiarpaMa HpHYHMH 1
HachiAkiB. Jlo Tpynu METOJIB aHami3y HaAIHOCTI aBTOMOOUIBHMX TPAaHCHOPTHHUX
CUCTEM MOXKHA TaKOK BIIHECTH: MOOY10Ba Ta aHAJI3 CTPYKTYPHOI CXeMH HaA1MHOCTI;
¢byHKUii anreOpu JIOTIKM; MaTpHIlS CTaHIB CUCTEMHU 1 MiAcucTeM; Tpad cTaHiB
CHUCTEMH 1 IMJICUCTEM; JiarpaMa IpUYMH 1 HACIIAKIB; aHAJ3 JiepeBa BIJIMOB; aHai3
AepeBa noj1i; qudepeHiianbHl 1 anredpaiuni piBHIHHS.

KopoTka xapakTepucTHKa METOAIB, $SKI MOXXHa 3aCTOCOBaTH JO aHAJI3Y
HaJIMHOCTI aBTOMOOLJIbHUX TPAHCIIOPTHUX CUCTEM, IIpe/ICTaBlIeHa B Ta0. 1.

Tabmuusg 1
XapakTepucTuKa METO/IIB aHaJI3y 1 OIIHKYA HAAIMHOCTI (yHKI[IOHYBaHHS
aBTOMOOUIBHUX TPAHCIOPTHUX CUCTEM

Ha3zBa merony [IpuzHaueHHs IlepeBaru Henomniku

Amnani3z BuaiB | [mentudikaiis ycix | MoxIMBICTh Bemnukuii 06’ em

1 HACJIIAKIB MOJIUBUX BIJIMOB | BUKOPUCTAHHS B aHaJTI30BaHO]l

BIJIMOB B cucTemi 1 ix MONEPETHBOMY 1H(pOopMalii,

TPAHCTIOPTHUX | HACTIIKIB aHaJ1i31 HOBUX YCKJIQAHEHHS Yepe3

CUCTEM CHCTEM Ta IPOILECIB | BIICYTHICTb 3B’SI3KIB,
MIPUYHH 1 HACIIIKIB
B1ZIMOB
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[Tponorxenus tad. 1

HaszBa metony [Ipu3HaueHHs ITepeBaru Henomiku
JocnimkeHHs InenTudikaris Edextupnicth npu | HeMoXIHMBICTD
HeOe3MeKH 1 IMOTEHIIIHHUX BUSIBJIEHH] PO3TJIsY MOBEAIHKH
npane3aaTHOCTI | BIIXUJIECHb CUCTEMU | MOXKJIMBUX IIPUYUH | CUCTEMH, & TAKOXK
TPAHCIIOPTHUX | BiJl 3aJlaHUX IIiJIeH 1 | 1 HACIIIKIB OCITIJIKEHD 1X
CHUCTEM iX IpUYUH BIIXWJICHb B PO- IIOBEIIHKA B

0O0TI CHCTEMH B1J
3aJ]JaHuX IIEH J10
MoYaTKy ii po0oTH

HECTaHIAPTHUX
pEeXHUMax Ta yMOBax
(GYHKIIIOHYBaHHS

Amnai3 Hagii-

Ominka (hakTopis,

be3 ypaxyBanns

HeoOximHicTh B

HOCTI IO BU3HAYAIOTh JIFOJICEKOTO rIMOOKNX 3HAHHIX
JHOJCBKOTO HAAIMHICTh poOOTH | (haKTOPY, MPOTHO3 | MapaMeETPiB
bakTopy B JIFOWHM 3 MACUC- | HaAIHHOCTI e(heKTUBHOCTI JIii1
TPAHCIIOPTHUX | TEMaMH Ta iX CHCTEMH MOXKE JIFOJTMHHA
cHUcTEMAaX eJIEMEHTaMH, OoyTH
po3noin GYyHKINH | HEMpaBIUBUM
M1K HUMU
Anauni3 BusiBnenns Cnpusie [ToTpeba y daxiBisgx
napa3uTHUX MO>KJIMBUX CKOPOUYEHHIO 3 aHaJI3y
KOHTYPIB B MIPUXOBAHUX MTOMUJIOK TIPU napa3uTHUX
TPAHCTIOPTHUX | (PaKTOPIB, 1110 MPOEKTYBaHH1 KOHTYPIB, 10pore
CHCTEeMax MIPU3BOJIATH 10 CHCTEM 1 nporpamMHe
BUHHK-HEHHS JTFOJICHKUX 3a0e3MeYeHHs
He3aIlJIaHOBaHUX ITOMHUJIOK TIPH iX
PEXKUMIB POOOTH eKCIuTyaTarii
CHCTEMH
Amnanis Busnauenus Bucoka mamiiigicts | O0O0B'sI3K0BE
HaWUTIPIIOTO MO>KJIMBOIO CHUCTEMH, TIPH BU3HAUYEHHS YCIX
BUMAIKY B 3HM)KEHHS OyIb-IKUX MO>KJINBHX
TPAHCTIOPTHUX | €(PEeKTUBHOCTI XapaKTepu-TUKaX B | MATEMaTUYHHUX a00
cucTeEMax CHCTEM Ha OCHOBI | MeXKaX 3aJJaHuX JIOTTYHHUX
BHUBYEHHS MEX BIJIXWJIEHB, HE CHIBBIIHOIIEHb MIXK
3MIHU IIOYATKOBHUX | CKJIQTHUM napameTpamH,
napameTpiB MaTeMaTUYHUN aHATI THYHI
amapar pE3yJbTaTH HE €
ONTUMAJIbHUMU
Amnauni3 BusiBnenns nmpo0- | [Ipocrota, mami € nume
[Tapero B JieM, pillIeHHS SIKUX | BUTPATH Yacy 1 THCTPYMEHTOM JIJIs
TPAHCIIOPTHUX | MAIOTh BUCOKHUI mparii, MOXJIUBICTh | IMOJIIIICHHS OTJISTY
cHUcTEMAaXxX MMOTEHITIa BUKOPHUCTAHHS JIJIs | IaHUX, BUMarae
M1IBUIICHHS OyJIb-SIKUX CUCTEM | 3aJIyYCHHS THIITUX
HaAIIHHOCTI 1 TIPOIIECiB METOIB
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[Tponorxenus Tad. 1

Ha3zsa merony [TpuzHaueHHA IlepeBaru Henomniku
Amnani3 3BiTY BusiBnenns 1 MoxHuBiCTh Pesynpratu
PO BIZIMOBH 1 | aHAJII3 BIIMOB BUKOPUCTAHHS B 3aJIeXKaTh Bl
cucreMa CHCTEMH, 1110 SIKOCT1 TTOYaTKOBUX | KBasidikariii
KOPUTYIOUUX BUHUKAIOTH B JaHux, iHQopMallii | mepcoHally, OIIHKH 1
A B mporiect ii JUISL PI3HUX YMOB peecTpallii BIIMOB,
TPAHCIIOPTHUX | €KCIUTyaTallii, eKCIuTyaTarii i HE TIPUIATHI JJIs
cucTtemax PO3pO0OKa CUCTEMHU | 30BHIIIHHOTO 00'enHaHHS
KOPHUTYIOUHX JTiH cepenoBHUIIa YHUCJIOBUX OIIIHOK Y
OLIBIIOCT] BUNIAIKIB

[TpuBenenuit orasg METOAUYHOI 0a3u JO3BOJMB BCTAHOBUTH, IO IS OLIHKU
a00 po3paxyHKy HaIIHHOCTI OaraToQpyHKIIOHATPHUX BUPOOHUYO-EKOHOMIUHUX
MPOLIECIB, SIKUM € TPAHCIOPTHUN MPOIleC HAa aBTOMOOUIBHOMY TPAHCIIOPTI, MOXKeE
OyTH 3aCTOCOBAaHUN JIMIIE YacCTKOBO, OCKUIBKM MJYy’K€ CKJIQJHO BpaxyBaTH Taki
0COOJIMBOCTI (DPYHKIIIOHYBaHHSI TPAHCIOPTHOI CHUCTEMHM, SK HASBHICTh HAJAMIPHOCTI
€JIEMEHTIB, ICHYBaHHS NPUXOBAaHUX BIAMOB, AUHAMIKY CTPYKTYpU CHCTeMH 1 ii
MIJCUCTEM Ta E€JEMEHTIB, a TaKOXX KOPEKTYBAHHS METH, MOXKIIMBICTb 3MIHH
ITOPUTMIB [1i CTPYKTYPHHUX €JIEMEHTIB B XOJA1 PO3BUTKY TPAHCIIOPTHOTO MPOLECY.
Ha ocHOB1 3a3HaueHMX METO/AIB MOKHA PO3POOMTH METOAMYHUNA IHCTPYyMEHTapiit
OIIIHKM HaJIMHOCTI TPOIIECIB MEpPEeBE3eHh Ha AaBTOMOOUIBHOMY TPAHCIOPTI Ta
BUMaraeTbcsa (OpPMYyJIOBaHHS Ta OOIPYHTYBaHHS  KOHICMIN 3a0e3MeueHHS
HAJIAHOCTI (YHKIIIOHYBAaHHS TPAHCIOPTHUX CHCTEM TIEPEBE3CHb BaHTAXIB 1
Macaxupis.

YK 631.331
OLIHKA AKOCTI CLIbCBKOT'OCHIOJAPCBKOI TEXHIKH

B. I'. Onanko, k.m.n.
Hayionanvnuti ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
m. Kuis, Ykpaina

BnpoBamkenHsi cydacHUX TEXHOJIOT1M BUPOOHUIITBA CUIBCHKOTOCIOIAPCHKHUX
KyJbTYp, TIOCTIMiHE YCKIJIaJHEHHS TEXHIKHM 1 PUHKOBI BIJHOCHHH TOTPEOYIOThH
KOMIUIEKCHOT'O BUPIIICHHS 3aBJIaHHS MIJIBUIICHHS SIKOCTI MalIWH 13 3aCTOCYBaHHIM
MPUHIMIIOBO HOBHUX I1JXO/IIB.

SKICTh CUIBCHKOTOCIONAPCHKOI TEXHIKH IPYHTYEThCA Ha €JIEMEHTHIA 0a3i Ta
CKJIaJIOBUX KOHCTPYKIIIN. JI1s1 JOCHIIPKEHHS X TapaMeTpiB 3aCTOCOBYIOThCS ii, 10
MIPOBOJATHCS B MPOLEC] YNPABIIHHA SAKICTIO MPOAYKLII HIISXOM CHUCTEMAaTUYHOIO
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