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HAJIMHICTH I'JIPONHEBMOATI' PETATIB METAJIOPIZAJIBHOI'O YCTATKYBAHHSA

HaBeneHo pe3yiabraTd JOCIIDKEHb ILIOJ0 PO3IMOAITY HOPMOBAHMX IMOKa3HHMKIB HAAIMHOCTI B CHCTEMax TiIpOIHEBMOArperaris 3 BUKOPUCTAHHSIM
METO/iB PO3MOALTYy BMMOI [0 HAAIHOCTI — MPOHOPLIHHOrO i 3 ypaxyBaHHSM BIZHOCHOI ypa3IMBOCTI €JIEMEHTIB. 3alpoIIOHOBaHI aJrOPUTMU
JIO3BOJISIIOTH BXKE Ha PaHHIN cTajii MPOEKTYBaHHs CHCTEM Tifpo- Ta IHEBMOIPUBO/IIB HOPMYBATH MOKAa3HUKU HajiiiHocTi. HaBeneHo anroputmu uis
PO3paxyHKy KiJIbKICHUX TIOKa3HUKIB HAJAIHHOCTI Ha eTarli POeKTyBaHHSL.

KurouoBi cioBa: HafiiiHicTh, TigpomHeBMoarperar, WMOBIpHICTb 0e3BIIMOBHOI poOOTH, IHTCHCHBHICTH BiMOB, METOA PO3MOALTY HOPM
HaJiHOCTI, KOCMILIEHT ypa3anBOCTi.

IIpuBeneHbl pe3yibTaThl HCCIENOBAHUH 10 PACIpPENEICHHI0 HOPMUPYEMBIX IOKa3aTeieil HaAeKHOCTH B CHCTEMaxX THIPOIHEBMOArperaTtoB ¢
HCIIOJIb30BaHHEM METOJOB PaclpeaeieH s TpeOOBaHHUI 0 HAEKHOCTH — MIPOIOPLIHIOHAIBHOIO U C YIETOM OTHOCHTEIBHOM yS3BHMOCTH JJIEMEHTOB.
IpennoskeHHbIC aITOPUTMBI MTO3BOJLIIOT Y)Ke Ha PaHHeil CTaJuu NMPOEKTHPOBAHUS CHCTEM THIAPO- M HHEBMOIPHBOIOB HOPMHPOBATH MOKA3aTENH
HageKHOCTHU. IIpuBeeHbI aIrOPUTMBI AJIsL pacuera KOJMYECTBEHHBIX T0Ka3aTeliell HaJe)KHOCTH Ha TAIle MPOCKTUPOBAHUSL.

KiioueBble cjioBa: HaJeKHOCTh, THAPONHEBMOArperaT, BEpOSTHOCTh 0€30TKa3HOH paboThl, HHTEHCHBHOCTh OTKa30B, METOJ PacHpeacICHHUs
HOPM HAJIKHOCTH, KOO DHUIIUEHT ySI3BUMOCTH.

Work is devoted to the increase of reliability of hydropneumounits by development of method of calculation of quantitative reliability indexes and
distributing of the rationed reliability indexes. The comparative estimation of charts, built with the use of the formalized algorithms of synthesis on the
example of synthesis of pneumatic units is conducted. For hydropneumounits, realized by modern methods the algorithms of calculation of
quantitative reliability indexes and algorithms of distributing of the rationed reliability indexes are developed on the stage of planning. Offered
approach allows already on the early stages of planning of hydropneumounits to ration reliability indexes, that enables to get the optimum decisions of
questions of reliability on further design of life cycle of units times. Estimation of reliability of hydropneumounits indexes on the stage of the
preliminary planning allows to carry out the rational choice of structural chart and parameters, pick up the proper materials and elements of realization

of charts.

Keywords: reliability, hydropneumounit, probability of failure-free operation, failure rate, method of distribution of norms of reliability,

vulnerability factor.

Beryn. B ocraHHI poOKH HaMITHIAcs TEHACHINSA
po3uMpeHHst cepy 3aCTOCYBaHHS T'iIPOITHEBMOArperaTiB
1 30UIBLIEHHS KUIBKOCTI MAIIMH 1 YCTATKyBaHHS, SKi
OCHAIleH] TiAPOIMTHEBMOIIPUCTPOSIMH, TOMY 3 OCOOJIHBOIO
TOCTPOTOI0  BCTAJI0O  MHUTaHHA TpO  3a0e3ledeHHs
HaJiHHOCTI TigporHeBMoarperariB i ix enemeHtiB. Ilo-
Tniepiie, HaiiHICTh TiJpOIHEBMOoarperaris 6arato B YoMy
BU3HAYa€ HaAiWHICT, Bciei MammHH abo  BCHOTO

yCTaTKyBaHH:, i BiJ cripaBHOL pobotu
TiIpOMHEBMOArperaTiB ~ 4acto  3ajJeXHTh  CBOEYACHE
BHKOHAaHHSA  3aJaHoro  ob0cary  poOitT.  BimmoBu
T'iIpOITHEBMOArperaTis Ha MallHax MacoBOT'0

BUPOOHMLTBA (BEPCTATH, CIJIBIOCIMAIINHA TPAaKTOPH
Ta iH.) IPUBOJATH IO MPOCTOIB 1 ICTOTHUX SKOHOMIUHHX
Brpat. [lo-apyre, HaJifHICTH TiJPOIHEBMOArperaTiB y
BeNUKid Mipi BH3Hauae Oe3neky poOOTH BepcCTaTiB,
METaJopi3albHOr0 YCTAaTKYBaHHS, PYyXY TPAaHCIIOPTHUX
MallliH, IOJNBOTIB Cy4aCHUX MACaKMPCHKUX JITAKiB 1 X
BiIMOBH B DS/ BHIIQJKIB MOXYTh IPHUBECTH IO aBapii.
ToMmy nuTaHHS, IO BiTHOCATHCS O KOMIETEHI] HayKH
Npo  HAJIMHICTE TiApoNMHEBMoAarperaris, 30epirawoTh
aKTyaJIbHICTB 1 3apa3.

IHocTanoBKa Mpo0daeMH y 3arajJisHoMy BHIJISIAIL.
AwHaniz mpoBeleHHX paHime poOiT, TMOB'S3aHUX 3
po3paxyHKaMu HaTIHHOCTI TipOITHEBMOArperaTiB,
MOKa3aB, 110 JOCIIHKEHHS 1 BUPIIIEHHS 3HAYHOI YaCTUHH
MUTaHb, 1[0 BHHUKAIOTH B Teopii HAMIHHOCTI CTOCOBHO
TiIpOIHEeBMOAarperaTiB, JIMIIE [0YaTi, i TOMY B Hill 6arato
po0JIeM HE OTPHMAJIH HAJEKHOro pinieHHs. B ocTaHHii
Yac BHHHUKJIA HEOOXIIHICTH 3HAYHOTO ITiBHIICHHS,
MOPIBHAHO 3 THUMH, IO ICHYIOTh, HAIIHHOCTI HOBHX
BHUCOKOIPOAYKTUBHHUX TiIpOTTHEBMOArperaTia i
HEJIOCTaTHHOIO ~ PO3POOKOI0  TEOPETUYHMX OCHOB 1

MPaKTHYHUX METOMIB aHalidy iX HafiiiHOCTI Ha erari
npoektyBaHHs. OrnepaTWBHUNA 1 JOCTOBIpHHH aHai3
HAJIMHOCTI E€JIEMEHTIB TiJPOITHEBMOArPEraTiB JO3BOJISIE
OOTpYHTOBAHO NMPUHMATH MTPOTPECUBHI KOHCTPYKTHBHI Ta
TEXHOJIOTIYHI pIICHHA JJIA MiIBUINCHHS HAJIHHOCTI
€JIEMEHTIB, TapaHTylO4d THM CaMHM ONTHMAJIbHI
MTOKAa3HUKH HOBOI KOHCTPYKIIII.

TakpuM  YMHOM, IJABMINEHHA  HagiHHOCTI  Ta
TIONIIIIEHHS ¥ CHpOLIEHHS Tpoliecy BUOOpPY Kpamioro
BapiaHTa  TiJPOITHEBMOATPErariB  METaJopi3aibHOTO
YCTaTKyBaHHS ~Ha  €Talll  MPOEKTYBaHHS  LUISIXOM
MIPOBEACHHS CUHTE3Y CXEeM 3 BPaxyBaHHSIM KUIbKICHHUX

MOKa3HUKIB ~ HAAIHHOCTI 1 PO3MOALTY HOPMOBAaHHX
MOKa3HUKIB ~ HAJIHOCTI, € aKTyaJbHOIO HAyKOBO-
MPaKTHYHOIO MPOOIEMOIO.

OcHoBHI moJjoxxkeHHsa. Etanm npoekTyBaHHS €

BU3HAYAJbHUM Yy 3a0e3medycHHi HafiiHoCTi. OCHOBHI
3aBJIaHHS JIOCHI/DKEHHS 1 pO3paxyHKy HaJidHOCTI Ha
LIOMY €Talli YMOBHO MOXHA PO3JIIINTH Ha TPHU IPYITH:

1) OOrpyHTyBaHHS BHMOI 110 HAJIHHOCTI 10
OCHOBHHMX EJIEMEHTIB TiJ[pOIHEeBMoarperaTa (3aBIaHHs
HOpMYyBaHHs HajiitHocTi). lle 3aBiaHHS BHpINIYETHCS Ha
paHHIN cTajil MpoeKkTyBaHHs 1 repeadaydae MoNepeIHIo
pO3pOOKY  CTPYKTypH arperary 1 OOrpyHTYBaHHS
MIPUHIUIIB POSKTYBAHHSL.

2) 3abe3rieyeHHs HaIIHHOCTI €IEMEHTIB 1 arperary B
miztomy. Il Tpyma 3aBaaHb BKJIFOYAE JOCTIIKCHHS 1
KUJIBKICHY OIIIHKY €(eKTHBHOCTI MOXJIMBUX CHOCOOIB
3a0e3reueHHs] Ha/AiiHOCTI; BHOIp OCHOBHHMX IPOEKTHUX
XapaKTEPUCTHK, CTAaTUCTHYHHMX 3alaciB  MIIHOCTI 1
JIOBTOBIYHOCTI, 3aIaciB CTIAKOCTI Ta 1HIIMX TOKAa3HUKIB,
MOPIBHSUTBHUI aHaNi3 BapiaHTiB 1 BUOIp ONTUMAaJIbHUX
KOHCTPYKIIiH.
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3) KoHTtponbHi po3paxyHKd HaIiifHOCTI arperaty 3a
MIPOEKTHOIO IOKYMEHTALIIEFO.

1. Anropurmu HOPMYBAaHHS NMOKa3HUKIB
HaJiifHOCTI 1J151 TigpomHeBMoAarperaris, peajtizoBaHHX
METO/IOM CTAHAAPTHOI MO3MUIIHOI CTPYKTYpH i
MetoaoM MiHimizamii. Posmomin HOpM  HamiHOCTI
NPOBO/ISATH ~ HAa  eramax  ecKi3HOro 1 poOodoro
MPOEKTYBaHHs TeXHIYHOI cuctemu. [lependavaerbesi, 1o
Ha OyIb-IKOMY 3 IIMX €TaIliB KOHCTPYIOBAHHS CHCTEMY
MOXIIUBO PO30MTH Ha JESKE YUCIIO IMIJICUCTEM Y BHIJISII
OKpEeMHUX CKJIJalIbHUX OJIMHUIb 1 BUXOJIUTH 3 TIOYATKOBOT
HAIMHOCTI KOXKHOT i ICHCTEMH, OTPUMAHOI PO3PaxyHKOM
abo 3a pesynpraramMu BUNpoOOyBaHb mimcucremu [1].
BukopucToByloUM  METOAM  PO3IOAUTY  HOPMOBaHHX
TOKA3HUKIB HAIIMHOCTI, BXKE Ha cTajii NpPOEKTyBaHHS
MOXKHa  3aKJlacTd  HEOOXiJHY  (YHKIIOHAJIBHICTh
TiIpoITHEBMOArperary.

Jnst  rigpomHeBMoarperaTiB,  sSIKi  CHHTE30BaHI
METOZIOM cTaHmapTHOi nosuiiiiHoi crpykrypu (CIIC)
[2, 3], po3noxin HOpMOBaHMX MOKA3HHMKIB HaAIHHOCTI Ha
eranmi NpPOEKTYyBaHHS IIEPEBAXHO TPOBAJAUTH JBOMa
METOJJAMH: METOIOM TPOIOPUIHHOrO pO3NOALTY W
METOJIOM PO3MOILITY BUMOT 110 HaJIHHOCTI 3 YpaXyBaHHIM
BiJTHOCHOI ypa3iuBocTi eneMeHTiB [1, 4] 1 Horo anroput™
peai3oBaHO TAKUM YHHOM:

— IPOBOUMO JICKOMITO3HIIIF0 — PO30OMBAEMO BUXITHY
CKJIaJIHy CUCTEMY Ha IPOCTi €JIEMEHTH;

— IS KOMaHJoanapary 3aCTOCOBYEMO  METOJ
MPOMOPLIHHOTO  PO3IMOMITY IOKA3HUKIB  HAMIHHOCTI,
OCKIJIbKM KOMaHJ10anapar po3risiAacTbesl K CHCTeMa, [0
CKJIaa€ThCsl 3 IIOCHIJOBHO 3'€IHAHMX ITJICHCTEM, IO
MICTATD k; €JIEMEHTIB;

— BU3HAYAEMO KIJIBKICHMHA COCTaB IiJCHCTEM Y
KOMaHjioanapari: KO)XHa MiJICUCTeMa CKJIaJaeThCs 3
enementy I (A ), enementy nam'sti (EIT) i enementy ABO
(\v), ToOTO ki = 3;

— BU3HAYAEMO  3arajibHe  YHCIO  IIiJICHCTEM
KOMaHJ10a11apary: 7;
— 3a/1aEMOCS HEeoOX1THOIO IMOBIPHICTIO

6e3BimMoBHOI pobotu P (1)
— 0GYHCITIOEMO HHCIIO «IPUBEIEHHX) €IEMEHTIB:

szj'klj

=l j=l
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— BU3HAYAEMO HEOOXiMHY IMOBIPHICTH OC3BiIMOBHOI

poGotu nificucremu komannoanapaty P, =4 P ;

— BU3HAYAa€MO KINBKICHHA COCTaB €JIEMEHTIB, SKi
3aJMIIWIACS: BHIUIIEMO 0a3uc 1 TPOMIXKHI E€IIEeMEHTH
{6azuc € MocTiliHa amaparHa YacThHA
TiIpOMHEBMOArperaTy, ska 3aJIUIIAEThCI HE3MIHHOIO SIK
NIpU pealtizallii cXeMd METOJIOM CTaHAApPTHOI MO3HIIIHHOT
CTPYKTYpH, Tak 1 NpH peaiizalii MeToJoM MiHimizauii.
BapiiioBaHOIO ~ YaCTHHOIO  TiAPONHEBMOArperaty €
MPOMIKHI €JIEMEHTH, KUIBKICTh SKHUX, B 3arajbHOMY
BHITIAJIKY, 3QJICKHTh BiJ] CIIOCOOIB peami3allil JOriuHUX
yHKuiit};

—3aCTOCOBYEMO JI0 €JIEMEHTHOIO COCTaBy, IO
3aJIMIIMBCS, METOJ PO3IOAUTY BHMOT IO HaIiiHOCTI 3

ypaxyBaHHSM BiTHOCHOI ypa3JIMBOCTI €ICMEHTIB;
— 009HCITI0EMO KOe(iLliEHTH Ypa3IUBOCTi:

o, =k /| DN |, j=12.n;
i=1

— BU3HAYa€MO HeEOOXiJHI IHTEHCUBHOCTI BiIMOB
enementiB A =0, A", j=12,..n;

—3HaxO[MMO HEOOXiJHI 3HAYeHHS 1MOBIPHOCTI
0e3BIIMOBHOI POOOTH EIIEMEHTIB.

— TepeBipsIeEMO MIPAaBWILHICTH HOPMYBaHHS
MMOKa3HHWKIB  HAMIHHOCTI  €JEMEHTIB, OOYMCIHBIIH
3arajibHy IMOBIpHICTh 0€3BiIMOBHOT pobotu
TiIpOIHEeBMOAarperary:

1Oz Y 7 TP
PCI'[C (t) = (PK/[\)}:l " PBaznc (t) ' Pl‘[E (t) = P (t) s
SKIIO TiAPONHEBMoOArperar He MICTUTh IPOMIKHHUX
€JIEMEHTIB:

Pcnc(t) = (P;?Xﬂ ! 'Psaznc(t) = PTP(t) .

Jnst  rigpomHeBMoarperaTiB,  sSIKi  CHHTE30BaHI
MeronoM MiHiMmizamii [2, 3], po3momin  HOpMOBaHHX
MOKa3HUKIB ~ HaJIilHOCTI Ha  erami  NpPOEKTYBaHHS

MEPEBaKHO TPOBAIUTH METOIOM PO3IMOILTY BHMOT II0
HAJIMHOCTI 3 ypaxyBaHHAM BIJHOCHOI Ypa3JIHUBOCTI
eneMmeHTiB [1,4] 1 Horo ajropuT™ peasi3oBaHO TaKHM
YUHOM:

— IPOBOIUMO JICKOMITO3HIII0 — PO30MBAEMO BUXITHY
CKJIaJIHy CHUCTEMY Ha TPOCTi €JIeMEHTH 1 PO3TIIsIaEMO
KUIBKICHUM 1 €IEMEHTHUH COCTaB TiIPOITHEBMOArperary:
BHIUIIEMO Oa3uc, mpoMixHi eneMenTH 1 EIT — sxio BoHu
nepeadaveHi peai3alliero cXeMu,

— 3a/1aEMOCS HEeoOX1THOIO IMOBIPHICTIO
6e3BinMoBHOI podot P (1) ;

— 00YHCITIOEMO KOe(DillieHTH YPa3IHUBOCTI:

o, =k /| DN |, j=12.n;
i=1

— BU3HAYa€MO HeOOXiJHI IHTEHCUBHOCTI BiIMOB
enementiB A =0, A", j=12,..n;

—3HaxO[MMO HEOOXiZHI 3HAYeHHS 1MOBIPHOCTI
0€3BiIMOBHOI pOOOTH €JIEMEHTIB;

— TIepeBipIEMO MIPaBUIIEHICTh HOPMYBaHHS
MMOKa3HHWKIB  HAMIHHOCTI  €JEMEHTIB, OOYMCIHBIIH
3arajbHy IMOBIpHICTh 0€3BiIMOBHOT pobotu
TiIpONHEeBMOAarperary:

Pmin (t) = PEI'[ (t) ' PBaan (t) ' Pl'[E (t) = PTP (t) .
Sxmo rigponHeBMoarperat He Mictuthb EIL To:

Pmin (t) = PBaan (t) ' Pl'[E (t) = PTP (t) .

IToctymaemo aHaJIOT1vHoO, SIKILIO
TiponmHeBMoOarperaT He MICTHTh IPOMDKHHUX €JICMEHTIB
abo, sKmo rigpomHeBMoarperat He Mictuth 1 EIT i
MIPOMIXKHI eneMeHTH [5].

2. AaroputMu PO3PaxyHKy KUIBKICHIX
NMOKA3HUKIB HaJiifHOCTI IS TiIpomHeBMoOAarperaris,
peanizoBaHUX MeETOAOM CTAHAAPTHOI MO3MUiHHOI
CTPYKTYpH i MeTomom MiHimi3amii. Bci mokasHuku
HaIHHOCTI MIPOEKTOBAHUX CHUCTEM MTOBHHHI
3a0e3meuyBaTd HOpMaibHe (YHKIIOHYBaHHS CHCTEM
MPOTSTOM 3aJaHOr0 TEPMiHY eKcIuTyaranii. Bimomo, 1o
OCHOBHI ITOKa3HUKH HaIIHHOCTI OJHO3HAYHO IIOB'A3aHI

Bulletin of NTU "KhPI". Ne 41 (1213)

&5



Hydraulic machines and hydrounits

ISSN 2411-3441 (print)

MiX c00010 BIJIMTOBI THUMH MaTeMaTHYHUMHU
3aJeKHOCTSIMH. TOMY OCHUTh BU3HAYUTH JIEsKi 3 HHX.
Ilpu anHamisi rigpormHEBMoAarperatiB sIK CHUCTEM, IO
CKJaJaloThCd 3 JESIKOr0 4YHCla eJIEMEHTIB, 3pYy4HO
BUKOPDHCTOBYBAaTH TaKMH IIOKa3HHWK, SK WMOBIPHICTb
0e3BIIMOBHOI pOOOTH, SIKMH BITHOCUTHCS A0 KUIBKICHHUX
MMOKa3HMKIB HaIiHHOCTI [6].

Jns  rigpomHeBMoarperaTiB,  SIKi  peani3oBaHi
METOJIOM CTaHAAPTHOI MO3HIIIHOI CTPYKTYPH, aITOPUTM
PO3paxyHKy KiIbKICHUX MMOKa3HUKIB HAJIHHOCTI Ha eTari
MIPOEKTYBAHHS BUTIISA€ TAKUM YHHOM:

— IPOBOAUMO JCKOMITO3HIIIFO — PO30UBAEMO CKITATHY
CHCTEMY Ha eJIEeMEHTH 1 pO3IJIIJaeMO KiIbKICHUH 1
€JIEMEHTHHUH COCTaB KOMaHjoamnapary, CIHUpAloYnuCch Ha
rpad-omnepartii i MIPUHIUIIOBY CcXeMy
TiIpoNHEeBMOAarperarys;

— BUKOPUCTOBYIOUM CTAaTHCTHYHI 1 EKCILTyaTalliiHi
JIaHi TiApOITHEBMOArperaTiB, MOMIOHUX JI0 MPOCKTOBAHUX,
BH3HAYAEMO CEPEIHIO IHTCHCUBHICTH BIiJIMOB €JICMEHTIB,
110 BXOAATH JI0 CKJIAJly arperary;

— 3HaXO[MMO IMOBIpHICT, 0€3BiIMOBHOI poOOTH
KOMaH/ioanapary, BUKOPHCTOBYIOUH 3aJIeXKHICTh:
P (t)=F@) P (¢)-P(t).Y Bunagkax, po3IJIIHyTHX B
BUTJIAI
YHHOM:

MOXe

poboTi, 1 3aJNEXKHICTH B  3arajJbHOMY
MIpe/ICTaBIIeHa TaKUM

P, (1) =expi—tn(hgy +A, +1 )}, arne
BHJO3MIHIOBATUCS  3aJIOKHO  Bif
KUIBKICHOT'O COCTaBa KOMaHI0anapary;

— BU3HAYA€EMO IHIII €JeMEHTH, W0 BXOMAATH [0
CKJIany TiJApOIHEBMOArperary: BHUAUIIEMO 0Oa3uc i
MIPOMIKHI €IIEMEHTH;

— po3paxoByeMO (BYHKIIIFO HaIIHHOCTI — IMOBIPHICTB
0e3BiIMOBHOI p00OTH 0a3UCy Ppyyuc(f) W TPOMIKHUX
eneMeHTiB Ppg(f) (32 HAIBHOCTI IMPOMDKHHX CJIEMEHTIB Y
CKJIaJi TiJIpOIHEBMOArperaTy BiJIIOBIJHO), BPaxOBYIOYH
X eJleMEHTHHI COCTaB;

— 3HaXxOMMO 3arajibHy I1MOBIPHICTH O€3BiJIMOBHOI
poboTH TigpolTHEeBMoarperaTy, SKAH CHHTE30BaHO 3

€JEMEHTHOI0 1

BHKOPUCTAHHAM CTAHIAPTHOI TIO3HUINIHOI CTPYKTYypH
PCI'[C (t) = PKA (t) : PEaznc (t) : Pl'IE (t) .
Jnst  rigpomHeBMoarperaTiB, SKi  CHHTE30BaHI

METOJIOM MiHiMi3allii, peayli3oBaHO ajJrOpUTM PO3PaxyHKY
KIJIBKICHUX IIOKa3HUKIB HaJIAHOCTI Ha erani
MIPOEKTYBAHHSL:

— IPOBOIUMO JCKOMITO3HIIIFO — PO30UBAEMO CKITATHY
CHCTEMY Ha CKJIQJIOBI i BU3HAYaeMO EJIEMEHTHHI COCTaB
TiIpOMHEBMOAarperaTy, CIupaloyuch Ha CHCTEMY JIOT1YHUX
CHIBBI/JIHOIIEHh 1 CHHTE30BaHy 3a HHUMH IPUHIUIIOBY
CXEMy JIaHOT'O arperary;

— BUOUIIEMO  Oasuc i
TiIpoIHEeBMOAarperarys;

— PO3pPaxOBYEMO IMOBIPHICTH 0O€3BiIMOBHOI poOOTH
EIT npu HassBHOCTI HOTO B COCTaBI T'iIPOITHEBMOArperary;

— 3HaXO[MMO IMOBIpHICT, 0€3BiIMOBHOI poOOTH
0a3uCcy Ppauc(f) W mnpomixHuxX enemeHTiB Pprg(f) (3a

MPOMIKHI ~ €JIEMCHTH

MmerogoM MiHimizatii P, (f) = Py () - Pape (1) - P ()

3a HasIBHOCTI EIl B cucTeMi abo
P.0)=F,. ()P — 3a sBigcyrHocti  EIL
[MocTynaemo aHaJOriyHO, SIKIIO TiAPOIHEBMOArperar He
MICTUTD MIPOMIXKHUX €JIEMEHTIB abo, SIKILO

rizpornHeBmMoarperat He wMictute i EIl 1 mpomixai
eneMmeHtu [7].

SIKII0  po3paxyHKOBI TIOKAa3HUKH O€3BiIMOBHOCTI
BUSIBIISIIOTHCSL HYDKYE MTOTPIOHHUX, TO BU3HAYAIOTHCS BY3JIH
1 JUBIHKKM  TipomHeBMoarperaty, sKki — HaHOiiblIe
BIUIMBAIOTh Ha OE€3BiIMOBHICTH arperaty B LUIOMY, i
PO3POOIISIOTHCS 3aX0AM LIO0 IiABUIIICHHS X HATIHHOCTI.
Jlo Takumx 3axXOiB BiJHOCATHCS: 3aMiHa eJeMEHTIB Ha
HaJiHHIII; TIOJETIEeHHs] PEXUMIB pPOOOTH EIIEMEHTIB,
HAIpHKJIA TepPEeMIIlleHHs eJIeMEHTY i3 30HH IiIBUILEHUX
TeMIepaTyp; pe3epBYBaHHS €JIEMEHTIB ab0 OKpeMHUX
JUISTHOK TiAPOITHEBMOArperariB; 3MiHa KOHCTPYKII a0o
TEXHOJIOTIT BHUI'OTOBJICHHS OKPEMHUX JeTajed 1 BY3IiB
arperariB, IO MalOThb HU3BKY HajiiHicTe. [lpu
HEOOXiMHOCTI ~ 3MIHIOEThCS ~ CTPYKTypa  MOOYIOBH
(YHKIIOHAJIBHUX ALSTHOK TiIPOIHEBMOArperaTis.

BucnoBku. OTpuMaHi aqroputMu sl PO3HOALTY
HOPMOBaHUX  TIOKAa3HHWKIB  HAJifHOCTI  Ha  eTarmi
MIPOEKTYBAHHS ISl T1IPOITHEBMOATPETaTiB, peai3oBaHUX
METOJIOM  CTaHJApTHOI  TO3MLIHHOI  CTPYKTypow i
METOIOM MiHIMi3allil, TO3BOJISIOTh BXKE HA PaHHIX CTaIisIX
MIPOEKTYBAHHS T'i[pOITHEBMOArperaTis HOPMYBAaTH
MOKA3HUKH HaJIHHOCTI, 110 JIa€ MOXIIUBICTH OTPHMYBATH
ONTUMAaJbHI DIlIEHHS MUTaHb HaJIIHHOCTI HAa HACTYIHHUX
eranax po3poOKH )KUTTEBOTO IUKITY arperary.

OOpani  MeTomu  pPO3paxyHKy 1  BHU3HAUEHHS
PO3paxyHKOBUX  CIIBBIJHONIEHb ISl  3HAXOJKCHHS
KUJIBKICHUX XapaKTePUCTUK ITOKAa3HUKIB O€3BIJIMOBHOCTI
MPOEKTOBAHUX  TiJPOITHEBMOArperaTiB,  peayi30BaHHX
METOJIOM CTaH/JAPTHOI MO3UIIWHOI CTPYKTYPH 1 METOIOM
MiHiMi3amii, J03BOJSIOTH MPOEKTYBAaTH BHCOKOHAJINHI
T1IpOIHEeBMOarperaTu HOBOT'O METaopi3aibHOro
o0JafHaHHS.

Orinka TIOKA3HHKIB HaliHHOCTI
TiIpOITHEBMOArperaTiB Ha erari eCKi3HOro MpOeKTyBaHHS
JI03BOJISIE 3MIHCHUTH pallioHaNbHUNA BUOIp
KOHCTPYKTUBHOI ~CXeMH 1 IapamerpiB, miaiopatu
BIJIMIOBITHI MaTEpiasy i SIEMCHTH peaTi3ailiid CXeM.
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