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VY po0GoTi 3amponoHOBaHO MOJENb OpraHi3alidiHOl CTPYKTYpPH, SKa OMUCYE CKJIaJ IiJPO3JILTiB,
BIAMOBIIABHUX 3a YNPaBIiHHA TPOCKTHOIO isUIBHICTIO E€HEPreTUYHOI CIY)KOM MiJImpHeEMCTBA i
CHCTEMH IIJIAHOBO-TIONIEPEHKYBAIBHOTO PEMOHTY €JIEKTPOCHEPTeTHYHOTO 00J1a THAHHS.

KiiouoBi cjoBa: TpOEKT, YHpPaBIiHHSA IPOEKTaMH, CHEPreTMYHa CiIyk0a, IUIaHOBO-
MoTepeKYBAIBHUN PEMOHT, OpraHi3amiiHa MOAeIb

In this article offers organizational structure model, describing composition of subdivisions be in
charge of power service enterprise and system of preventive-maintenance repair of electroenergy
equipment project management.

Keywords: project, project management, power service, preventive-maintenance repair,
organizational model.
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MOIUPIKAIIA TEHETUYHOI'O AJITOPUTMY U1 BUPIIIIEHHA
3AZTAYI ITPO ITAPOCHIOJYYEHHS 31 3BHUKAIOYUMU AYT'AMHA

[TpuknagHa 3a1a4a CKIQAAHHS ONTHMAIBHOTO PO3KIIAAY IPUHOMY JTIKYBaJIbHUX MPOLEAYpP MOXKe OyTH
3BeIeHa 10 PO3LIMPEHOI MaTeMaTHUYHO! 3a/Jayl MOIIYKY MAaKCHMajlbHOTO MapOCIOIy4YeHHS Y
IBOJOIBHOMY Tpadi. OCHOBHOIO CKJIAIHICTIO BHpIIIEHHS Ii€i 3amadi € HeoOXiIHICTh BpaxyBaHHS
oOMexxeHb Ha mNpuiiMaHHs mpouenyp. HasemeHo wmonaudikalito TEHETUYHOTO alTOPUTMY IS
PO3B’sI3aHHS 33]1a4i PO MAPOCIIOIYICHHS 31 3HUKAIOYUMHU JIyTaMU. 3aIlpollOHOBAHO CIIOCIO KOTYyBaHHS
MHOKHHHU JyT' JABOJOJBHOTO rpada y «reHOM» OCOOMHU Ta BU3HAYEHO (DYHKIIIIO MPUCTOCOBYBAHOCTI,
sKa € OCHOBOIO ISl peatizallii TeHeTUYHOTO PO3BHUTKY momyssnii. HaBeneHo Bci HEOOXiAHI eTanu Juis
3HAXOJDKEHHS PO3B’SI3Ky 3amavi: (OpMyBaHHS IIOYATKOBOI MOMYJAIlii, (OpMyBaHHS MPOMIXKHOT
MOMYJIALil, CXpEIlyBaHHs, MyTalis, aHali3 MONyJsmii Ta KpuTepii 3yNUHEHHS aJITOPHTMY.
JloCIiPKEHHS TI0BEJI0 KOPEKTHY POOOTY 3alIPOIIOHOBAHOI0 allTOPUTMY.
Ku1104o0Bi cj10Ba: TeHETUUHUM alNTOPUTM, ABOAOIBHUMN Tpad, MapoCcroydeHHs, pO3KJIal

Beryn

[Ipuknaana 3amaya CKJIAJaHHS ONTUMAJbHOTO PO3KJIaAy MNPUHOMY JIIKYBaJIbHUX
MpoLEIyp MNAallleHTaMH CaHATOPII0 MOXe OyTH 3BEl€HA JI0 PO3IIMPEHOI MaTeMaTUYHOI
3aj1a4i MOIIYKY MaKCHMaJIbHOTO TTApOCIIONyYeHHS y IBOI0JbHOMY Tpadi [1, 2].

Jns BupimeHHs i€l 3amadi Ta moAiOHUX 3amay (po3MOMiT 3a 4acoM OOMEKEHHX
pecypciB, MpU3HAYCHHS BHKOHAHHS PI3HUX BHIIB POOIT, TOIIO) MHUPOKO BUKOPHUCTOBYIOTh
MeToau KoMOiHaTopHOi onTuMizarii [3]. V crarti [4] aBTOpOM Bike 3alpOMOHOBAHO TOUHUN
QNTOpUTM, SKHUH, JO3BOJISIE BpaxyBaTH 3aJaHi OOMEXKEHHS Ta Ma€ TMOPIBHAHO 3
ONTUMAJIbHUM aJTOPUTMOM [ | | MEHIIly 0OUHCITIOBANIbHY CKIIQIHICTb.

Opnak, 3aiaya MpoO MAPOCIIONYyYECHHS MOXKe OyTH PO3B’si3aHa W IHIIUMH BIJOMHUMH
METOJIaMU: MypalllMHUM, T€HETUHYHUM aJITOPUTMOM a00 METOAOM T'iJIOK 1 MEXK, TOLIO.

AHaui3 JiTtepaTypu

Mypaiuanii anroput™ [5, 6] - oauH 3 eeKTUBHHUX MOJIHOMIATBHUX AJITOPUTMIB JIJIsI
3HAXO/DKCHHS HaOJMMKEHUX PillicHb 3a/1a4i KOMIBOsDKepa [7], a TakoK aHaJO0TiYHUX 3aBIaHb
MOIIYKY MapuipyTiB Ha rpadax. CyTh miIX0qy MOJsIrae B aHasli3l Ta BUKOPUCTAHHI MOJE]
MOBEIIHKH MYpax, 10 UIYKalOTh IUISIXU BiJ] KOJIOHIT 10 JKepea dKUBJICHHS.

['enetnuni anroputmu [8 - 11] 103BONSIIOTH pO3B’SI3yBaTH MIUPOKE KOJIO CKIAIHUX
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3a/1ay 0araTOKpUTEpiaTbHOI ONTUMI3allli IIJITXOM BUIIAIKOBOTO MiI00py, KOMOIHYBaHHS Ta
3MIHA TIapaMeTpiB MOJEIIOBaHHS Croco0amu, M0 MOAIOHI 70 O10JO0TIYHOT E€BOJOIIT
(HacniyBaHHs, MyTailisi, Bi0ip). 3aCTOCOBYIOTH i1 aJTOPUTMH i AJisi pO3B’S3KYy 3aja4 Ha
rpadax. IcHye qocutk 6arato moaudikailiii reHETUYHUX AITOPUTMIB. AJle BCIM iM BJIacTUBa
yHiBepcaibHICTh. TOOTO BiJx 3amadyi, sIKy HEOOXIIHO PO3B’S3aTH, 3aJECKUTh BU3HAUCHHS
(GyHKIII MPUCTOCOBAHOCTI M CMOCIO KOJIyBaHHS pillleHb. PemmTa e eTamiB reHeTUYHUX
JIITOPUTMIB BUKOHY€ETHCS OJJTHAKOBO JIs1 Oy/Ib-SIKUX 3a/1a4.

Meton rtimok 1 mex [9-11] € 3araabHUM QJITOPUTMIYHUM METOJIOM BHUPIIICHHS
PI3HOMAaHITHUX ONTHMI3aliMHUX 3a/1ad. BiH IIUPOKO 3aCTOCOBYEThCS Juisl Takux NP-
NMOBHUX 3a/ad, SK 3ajJada KOMIBOsDKEpa Ta 3ajada o paHili. B Meromi Tilok 1 Mex
BUKOPHUCTOBYIOTHCS [IBI POLIEAYPH: PO3TATYKEHHSI Ta 3HAXO/DKEHHS OLIIHOK (MEX).

Hine cmammi - 371icHUTH MoAU]IKaLI0 TEHETUYHOTO AJIrOpPUTMY, Ta aJalTyBaTH
floro 10 BHpIIIEHHS MAaTeMaTUYHOI 33Jayl PO MAPOCIONYUYEHHS 31 3HUKAIOUUMH Tyramu
U CKJIaJlaHHSl ONTUMAIBHOTO PO3KJIaay MPUHOMY JKyBalbHHUX MPOLELYp Malli€eHTaMH
CaHaToPIIo.

OcHOBHA YacTHHA

Ilocmanogka 3a0aui

Po3knan mpusHadeHWX mpolexyp IS TAIl€HTIB 3aJaHdil  ABOJOJBHHM Tpadom
G=(X,Y,E), ne X — MHOXMHA BepmMH Tpady, IO BIANOBIAAIOTH BCIM MOXJIUBUM

MPOMIKKAM TPUIOMY TPOUEAYp, ||X|Em; Y — MHOKMHA BepiIuH Tpady, sIKi BIANOBIIAIOThH
npoueaypam, 10 MpU3HaueH] MalieHTaMm, ||Y|=n» (IpH I[bOMY KOXKHA BEPIIMHA MHOXXUHU Y
Ma€ O3HaKy MPUHAJICKHOCTI 0 MEBHOrO MallieHTa); £ — mHOkuHA pedep rpady. Pedbpo
Xy €E, x;€X, y €Y, i=l.m, k=1..n B TOMy BUMNAJKy, KOJU HpoLEeaypa Yx MOXe OyTu
npU3HaYeHa JJIsl IPUHOMY BU3HAYEHHUM MAII€EHTOM Y MIPOMIXKOK 4acy X;.

Bimomi BiZHOIIEHHS CIIACTBA  (x,,y;) —>Ci; ={(x,.; )-Ax; .y, )} ., 1O BIANIOBIAAIOTH
3aJlaHUM OOMEXEHHSIM INOJO CyMicHOCTI mporenyp. Ilpu npomy koxHid mysi (X, Y j) 3

MHOXXMHH E OJHO3HAuHO BiAmOBinae BigHomeHHS ciuiactBa C J<C;;<E, sxe €

ijo
MIIMHOXXHUHOIO E.
[Ipu ob6panHi Oyzab-skoi myru (X, Y j) JUIsL BKJIIOUEHHS ii 10 M MHOXuHa pebdep E

rpacda G moxe 3MiHUTHCS Ta Oye BUpAKaTUCS SIK E"(X oy =E=Cij:
iYj !

HeoOxinHO 3HAaWTH oNTUMAaNbHE PIIICHHS 33/1a4i, IKUM € HalOUIbIIe TapOoCIOTyYeHHS
M, 110 BpaxoBye 3a/1aHi OOMEKEHHS. Y 3arajJlbHOMy BHUMAJKY, 13 ypaxyBaHHSIM OOMEKEHb,
napocrnoiyuyeHHs: M MoKe MICTUTH JesKy MiIMHOXKHUHY 3aJaHuX Ha rpadi ayr E, Takux, 110
D<M <E. Tobro maemMo 3HalTH Taky iX KOMOiHaIifo, sika 00’€IHye HaHOLIBITY
KUIBKICTh CyMICHHX IYT €;.

Beeoenna mepminie cenemuyunozo anzopummy

OcoOuHOI0 OyIMMO Ha3UBATH BEKTOP

X P = {xl,xz,...,xq,...,xQ},
7€ p — IHAEKC OCOOMHHM y TIOMyJIAIii po3mipy P, P = 1LP;

Xq - «reH» ocobunu (( =1,Q, Q= HE‘

), TAKWH, TI10

1, axwo €y € M:
X, =
410, akwo € & M.
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TakuM YMHOM y T€HETMYHOMY aJITOPUTMI HA KOKHOMY eTari Mu ¢opMmyBaTtumMemo P
BapiaHTIB MapoCHoayueHHs M.

JI71s1 OLIIHKY «OKUTTE3ATHOCTD) KOKHOT OKPEMO B35ITO1 OCOOMHHM TOMYJISIITT HEOOX1THO
MaTd (YHKIII0O TPUCTOCOBYBaHOCTI. BoHa moBUMHHA BpaxyBaTH, MO-TEpIIE, CYMICHICTb
Habopy mpoueayp (ToOTO Ayr, BKIIOUEHUX Y «TEHEeTHYHUN HaOip»); MO-Apyre, yMOBY
MPU3HAYCHHS HANOUIBIIOI MOXIJIMBOI KUIBKOCTI mporeayp (moOyaoBH HaMOUIBIIOTO
napocnoyrydeHHs M) npu 3agaHuX 0OOMEKCHHSIX.

3 €10 METOO BBEJEMO (PYHKIIIIO TPUCTOCOBYBAHOCTI:

fHx )= TTalx,) Salx,) L)

V¥q>0 V%q>0
ne g(xq) - MapaMeTp CYMICHOCTI POLEYP, 1110 BUSHAYAETHCS K
0, saxwo €y € UCk; 9
g(xq = VX >0;k=q ( )
1, inaxwe
®di3uyHa CyTHICTh mapamerpa (2) mojsrae y ToMy, 10 BiH mpuiiMae 3Ha4eHHS 0 y
TOMY BHUIIA[Ky, KOJH Jyra e, HE MOXe OyTH BKJIIOYCHA 1O MApOCIOIYYCHHS, OCKLIBKH

BXOJIUTH 10 MHOKMHHU BiTHOILIEHb CIIIJICTBA 1HIIUX IYT «[€HETUYHOTO HA0OPY».

Binnosigno, nepiia wactuna Qyskiii (1) mpuitme 3nauenns 0, sikio xoda 6 oHa ayra
MOTOYHOTO BapiaHTy MapocmoiayyeHHss M HecyMicHa 3 IHIIMMH. Y pas3l, KOJW MepIia
yacThHa (YHKIII MPUCTOCOBYBAHOCTI JOPiBHIOE 1, NIpyra miJICyMOBY€E KUIbKICTb AYT, IIO
Ja€ TOTYXHICTh OTPMMAHOTO BapiaHTy MapOCHONydeHHS. TakuM YMHOM, O KPHUTEPIIO
MakcuMyMma (PyHKIT MPUCTOCOBYBAHOCTI MOK€ OyTHM 3/1HCHEHO BiAOIp OCOOHWH, IO
HalKpallle 3a 1HIIKUX BiAMOBIIAIOThH 3aJaHUM OOMEKEHHSIM.

Dopmyeannsa nouamkosoi nonynayii

VY KI1acHYHOMY T€HETUYHOMY aJITOPUTMI:

- po3Mmip nomyJisiiii P He 3MIHIOEThCS MiJl Yac POOOTH AITOPUTMY;

- MOYaTKOBA MOMYJIALISA POPMYETHCS BUTIATKOBUM YMHOM. [Ipu 1bOMy KOXHaA 0COOMHA
KOJIy€TbCSI BUTIAJIKOBUM BEKTOPOM; IOBXKHHA IILOTO BEKTOPA ISl BCIX OCOOUH OTHAKOBA.

Po3mip momynsiuii He MOBMHEH OYTH 3aHAATO BEJIMKUM, 100 HE 30UIbIIyBaTh
00YUCIIOBAJIbHY CKJIAQ/IHICTh aJTOPUTMY, ajie HE MOXKe OyTH 1 3aMaliuM, 110 YHEMOKIIUBUTH
EBOJTIOIIIO TIOMyJisitiii. B 3arampHOMY BHUManaKy A Hamioi 3aaadi P MOKHA TIPUPIBHITH 10
IEJ-

Toni mst hopMyBaHHS MOYATKOBOT MOMYJIAIIT HEOOXITHO OTPUMATH «TEHOTHUITH IS

Xv<pp> :{Xl’XZ’”"Xq"“’XQ}‘qug".

Takum YMHOM, MOYATKOBA TOMYJIAIIS MICTUTHME JOBUIBHUN HaAOIp OCOOWMH, cepen
SKUX MOXYTh OyTH SIK <CKUTTE3AATHI», TAK 1 «HEKUTTE3AATHI» OCOOMHHU.

Bioobip ona ghopmyeannsa npomixcnoi nonynayii

[IpoMixkHa MOMyJSALis MICTUTh OCOOMHH, SKHM [O3BOJIEHO PO3MHOXEHHs. binmbi
MPUCTOCOBAaHI OCOOMHHM 3aJly4yaroThCsid A0 M€l momyJsuii 3 OUIbIION HMOBIPHICTIO,
CHEXHUTTE3ATHDY - MOXKYTh B3araji 0 Hel HE BKJIFOYATHUCH.

VY KJIacMYHOMY T€HETUYHOMY aJITOPUTMI WMOBIPHICTh KOYKHOI OCOOMHH ONMMHUTHCS B
MPOMIKHIM MOMyJIsALIi MmpomnopiiiiHa i nmpucTocoBaHOCTI. TUM caMuM peali3yeTbes Tak
3BaHUM NponopLiiHuiA BiaOIp.

OcHOBHUMU crIOCOOaMU HOTO 3A1MCHEHHS €:
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- stochastic sampling. MimoBipHicTh BHGOPY KOKHOI 3 0COGMH MPONOPIiifHA 3HAYSHHIO
¢yHKIii 11 TPUCTOCOBYBAHOCTI. P pa3 BUKOHYIOUM BHMAJAKOBHH BHOIp, OTPUMYEMO
MPOMIXKHY TOMYJISILIIO;

- remainder stochastic sampling. Po3paxoByroTh cepeHIO MPUCTOCOBAHICTh MOMYJISIIIT

i (X <p>)
_w .

SP=
P

Jlnst  KokHOT 3 OCOOMH TMOMyJAii PO3PaxOBYIOTh BIIHOIICHHS 3HAYCHHS i
NPUCTOCOBAHOCTI 10 3HAYEHHsI CEPEAHBOI MPUCTOCOBAHOCTI TOIMYJISAIl, OTPUMYIOUH ii
BIJIHOCHY NPUCTOCOBAHICTh

SP

[{ina yacTrHA BiTHOCHOI MPUCTOCOBAHOCTI BU3HAUYAE KUIBKICTh BKIIOYEHHSI OCOOUHU Y
MPOMIXKHY TOMYJISIII0, a AP1OHA — MIMOBIPHICTH TOJATKOBOTO BKJIFOYEHHSI.

Cxpewyeanns

Bci ocoOuHM mpoMi>KHOT MOMyJIAIii BUMAAKOBUM YWHOM PO3OMBAIOTHCS Ha Mapu. 3
JSSIKOI0 33JTAHOK0 MMOBIPHICTIO BOHU CXPEIIYIOThCSA, Y PE3yIbTaTi YOTO OTPUMAaHi TTOTOMKH
3aIUCYIOTBCS 10 HOBOTO TOKOJIHHS TOMYJIALii. SIKIIO cxpemryBaHHS HE BIIOYJIOCS, IO
HOBOTO MTOKOJIIHHS 1[I0 APy OCOOUH MEePEHOCATH 6€3 3MiH.

Cama mporierypa CXpenlyBaHHs B KIIACHYHOMY T€HETHYHOMY aJTOPUTMi BUKOHYETHCS
3a JOTIOMOTOI0 OJHOTOYKOBOTO omeparopa (l-point crossover): BUNAAKOBHM YHHOM
OOMpAETBCS TOYKA PO3IUTY «I€HETUYHOTO KOXIy» OaThKiB, MOTOMKH (DOPMYIOTHCS 3a
paxyHOK 0OMiHy HOr0 BiJICIY€HHUMHU YaCTUHAMU.

BianoBigHo, s Hammoi 3agadi, HEOOXITHO BU3HAYUTH TOYKY PO3AUTY SIK BHUITAIKOBY
JTUCKPETHY BEJIMYUHY 7] = {1,2, e Q}.

Tonmi nmns mapu X () u Xm >, o el,_Q , p em KOXXHa OCOOMHA MOXke OyTh
MIPEICTaBIICHAa CyMOIO TiAMHOKHH 70 1 TICIIS TOYKH PO3ALTY:

X =x@ A xle :{xl,xz,...,xn}<“>m{xn+l,xﬂ+2,...,xQ}<“>;
}<ﬁ>.

n

B) _ B B _ B
X P =x! >n_ AX! >’7+ _{xl,xz,...,x,7}< ) m{xn+l,x,7+2,...,xQ
BianoBigHO, MOTOMKHU Oy 1yTh BU3HAYATHUCS K

(@ _x B ~xle

n—

N8 A

={x1,x2,...,x xn+2,...,xQ}<“>;

1
n+ T

n

X (B) — x (@) :{xl,xz,...,X,,}w> ﬁ{X X77+2"-"XQ}<ﬁ>'

n+

A X<ﬁ>

n+l?
n

Mymauisn

KoxHna 3 0coOMH HOBOTO TIOKOJIIHHS, OTPMMAHOTO 3a pe3yJbTaTOM BiIOOpY Ta
CXpelTyBaHHs, MOXE MyTYBaTH.

[Iponieqypa wmyTarii mnomyJssmii HeoOXigHa Il BHUXOIY 3a MEXl JIOKaJIbHOTO
EKCTPEMYMY Ta HEAOMYLICHHS NEPEAYACHOTO 11 3BEJICHHS.

CyTHICTh TIpoIleAypH MyTallii B KJIACUYHOMY TE€HETHYHOMY aJTOPUTMI TOJISITaE B
IHBEPTYBaHHI KOXHOTO «T'€HAa» KOKHOI OCOOMHU MOMYJIALIL 3 AESKOI0 MMOBIPHICTIO, IO €
napamMeTpoM aJIrOpUTMY.

Jlia 6unpmiocTi MOAUQIKaiid T€HETUYHOTO alrOPUTMY II0 HMOBIPHICTh MPUHAMAIOTH
piBHOtO 1/Q (y nesikux — pisHoro 1/P).

[To3Haunmo yepe3  BUIAJKOBY IUCKPETHY BEJIIMUYMHY, IO NpUiMae 3HAYeHHS | mipu
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MyTalii «reda», Ta 0 — HaBnaku. [Ipu LbOMy 3HauY€HHS f/ IS KOXKHOTO «T€Ha» KOXKHOI

O0COOMHU MOIYJISALIT PO3PaXOBYETHCA OKPEMO.
Toni «reHOM» OCOOMHHU TICIS MyTarlii MOke OyTH 3amMcaHui sIK (3aCTOCOBYEMO
orepallio CKJIagaHHS M0 MOAYJIO 2 IBOX BEIUYHH, IO MPUHAMAIOTh AUCKPETHI 3HAUYCHHS

{01}):

X”<p> — x!<p>v‘u :{Xl 6_)/’[1’)(2 @ﬂz,...,xq @ﬂql-.-|XQ @ﬂQ}

AHaJi3 nomyJasuii Ta KpUTepii 3yNMUHEHHS AJTOPUTMY

[Ticns 3aBepiieHHS BCiX HABEICHHWX BHIINE OIepallii, 0COOMHU OTPUMAaHOI MOITYJISIi
MOBUHHI OYTH MTPOAHAII30BaHI.

[Ipouec eBousowii y reHETMYHUX alTOPUTMAX, Y 3arajbHOMY BUMAAKYy, MOXe OyTH
HECKIHYeHHUM. ToMy Ha TpakTHIl I 3YNMUHEHHS MOJEIIOBaHHS 3a7al0Th BIJIOBIIHI
kputepii. lle moxxe OyTu BU3HAYEHE YUCIO MOKOJIHb MOMYJISIIi, 3B€ACHHS MOMYJIALIi 0
00J1aCT1 IESIKOTO €KCTPEeMyMa, TOIIIO.

Buxons4u 3 moCTaHOBKH HaIOi 3a/1a4i, OCHOBHUM KPUTEPIEM 3yMUHEHHS aJTOPUTMY €
3HAXO/KEHHS TAaKOTO MapOCIHONydeHHS, SKe 3a0e3ledyye CyMICHICTh YCIX MpU3HAYEHUX
nporeayp. TakuM YUHOM, SKIIO I OyAb-AKOI OCOOWHH TOMYJISIIT f(x<p>)=HYH’ MacEMO

BIJIIIOBIIHICTB 11 «T€HOTHUITY» ONTUMAIBHOMY PIIICHHIO.

®daxT 3BeACHHS MOMYJIALIT 10 00JaCTl AESIKOTO eKCTpeMyMa MOXe OyTH BUSBICHUH Ha
ocHOBI 3HaueHHs SP .

SIKI10 BUKOHAHO YMOBU OCHOBHOTO 200 JT0JIATKOBUX KPUTEPIiB 3yNUHEHHS aJITOPUTMY,
3a pillleHHs 33724l MPUIMalOTh HAHOUIBII MPUCTOCOBAHY OCOOMHY KiHIIEBOT MOMYJISIII.

Ilpuknao po3eé’azannsa 3adaui npo NAPOCHOJIYYEeHHA 3i ZHUKAOUUMU Oy2amu 3d
00NOMO2010 2EHEMUYHO20 AJI20PUMMY

[TotpibHO MOOYAYBaTH PO3KIA [Tl 2-X MAIiEHTIB caHatopiro. [lepuioMy mpusHaueHo
1 1 2 mponienypy, apyromy — nume 1 mpouemypy. Yac poGoTu mporeaypHOTro KaOiHETY
No1: 9*°-13% tpuamicte mpomemypm 1 ros., Texmiuma mepepa 30 xB. Yac poborn
nporteayproro kadinery Ne 2: 9*°-13%, rpusamicts nponemypu 30 xB, TexHiuHa mepepsa 1
TOJI.

Ha puc. 1 mnokazano moOynoBy Mporeaypa o1 Mpoerypa oz
BIJIMOBITHOTO JIBOJOJABHOTO Tpady mis A NG . A
HaBeJeHoro mnpukiagy. Ceitm pebpa 0 N\ | T === <
MO3HAYAIOTh MOXKJIMBI YacOBl MPOMIKKHU e Haniens2

JUI TIPU3HAUYEHHA KOXKHOI NpOLEeaypHU
naiienta. TemHi pedpa OyayTh
BIJIMOBIJATH MAaKCHMAaJbHOMY TMApOCMIONy4YeHHI0O B Tpadi 1 TMO3HAYATUMYTh YacOBI
MIPOMIXKKH, Ha K1 IpU3HAYeHa MPOIleaypa BIAMOBIIHO pO3KIaay.

OxpiM 0OMEXEHb LIOJI0 Yacy MPOBEIEHHS MPOLEILyp MOKE BUHUKHYTH HEOOX1IHICTh
BpaxyBaHHS iX CYMICHOCTI — 30KpeMa, HAMpUKIaJ T€, M0 HACTylHa MpoIeaypa sl
JIESKOTO TaIll€eHTa HE MOJXKE CTOSTH B PO3KJIAMl MICIS TOMEPENHbOI paHilie, HIX uepes
BKa3aHMUW B TAOJIMIIl CyMICHOCTI IPOMDKOK 4acy. BiJHOIIEHHS CiACTBa, 1110 BU3HAYAIOTh
OOMEKEHHS CyMICHOCTI IIPOLIEAYP, ONUCAH] BUPA3AMHU (x;,y,) —>C, ; ={(x; .3 )-AX; -1, )} -

(%1, Y1) = Cry =1(X0: ¥3) (%55 ¥1)s (X35 Vi) (X5 Y2 )s (X5, Y2 )}
(X2, ¥1) = Coy ={(X2, ¥3) (X1 Y1), (%55 Y1), (X5 ¥2), (X Y2 )35
(X5, Y1) = Cqy ={(X5, ¥3), (X0, Y1), (X2, Y1) (X6 ¥2) 15
(X4, ¥2) > Cyp ={(Xs, Y1) (X6 ¥2) (X1, Y1)}

Puc. 1 — IlogarkoBuii 1BO0IBHUH Tpad
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(X5, Y2) = Csp ={(X4, Y2), (X6 V2 ), (X1, Y1), (X2, Y1)}
(X1 ¥Y2) = Cop ={(X4, ¥2), (X5, ¥,), (X5, Y1), (X5, Y1)}
(X1:¥3) > Cpa ={(X;, ¥3), (X3, ¥3), (X1, Y1)}

(X2, ¥3) > Coy ={(X1, ¥3). (X3, ¥3), (X2, Y1)}

(X3’ ya) _)C3,3 ={(X1’ ys)’ (Xzy ys)’ (X3’ yl)}'
BpaxoByroun iMOBIpHICHHI XapaKTep T€HETHYHOIO aJfOPUTMY, HABEAEMO BapiaHT
PO3B’sI3Ky HAIIOi 3a7a491. 3aaMo TTOYaTKOBI JaHI.
Posmip «renotuny» Q =|E||=9. byaemo onepysatu nonyJsiieio 3 P =|E|=9 ocoOuH.

ImMoBipHicTh MyTallii mpuiiMemo piBHorO 1/9. IMOBipHICTH cXpelryBaHHs — piBHOO 0,5.
O6mexumo poOoTy anroputmy 10 MOKOTIHHIMU.
KputepieM 3ynuHEHHS alrOPUTMY € BHSIBICHHS y TOIYJIALIT TTOTOYHOTO MOKOJIHHS

0COOMHU 31 3HaYeHHAM (DYHKIIii IPUCTOCOBYBAHOCTI f (X v{p) ): HY H =3.

Cdopmyemo mouatkoBy nomyJsilito (mokomnHs 0).
Mo 1i ckimamy, y pe3yabTaTi MOJEIIOBaHHS, YBIUIIIIN HACTYITHI OCOOMHMU:

XY ={0,01101110}, X% ={0,041000100}, X ={0111010041},
X ={0411001010}, X ={010111110}, X® ={00001110},

X7 =0,0,0,010100}, X®={00010101}, X' ={110100,0.1}.
dopmyeMO MIPOMIXKHY MOIMYJISIIIIO.
Po3paxoByemo 3HaueHHs (QYHKII MPUCTOCOBAHOCTI JUIA BCiX 0coOuH. OTprMyeMO

f (X (2) ): 2, Ta HyJIbOBI 3HAYCHHS /IS 1HITMX OCOOHWH.
. 2
CepenHs IPUCTOCOBAHICTD MOMYJIALIl ckianae SP = 5 ~0,22.

B_ 2 9,09; mst iHmMX —

Po3paxoByeMo BiIHOCHY MPUCTOCOBaHICTh ocoouH: VP

HYJIb.
BinmoBigHo, ycsi mpoMiKHA TOMYJsLis B JaHOMY BHIIAJIKy Oyae cKiamaTtucs 3

) 2
«KJIOHIBY» ocoOmHM X (2) )

ETan cxpenryBaHHs 3a TAKOTO «T€HETUYHOTO HA0OOPY» € TPUBIAIILHUM 1 HE MPU3BOAUTH
710 3MIH «T€HOMY» OCOOMH.

Buxonyemo nporieaypy myTarttii (y ocoounun X 3) MyTyBasu renu 3,4,6;y X ") ren
8y X ") rerm 4,5,y X ") _ren 7,y X ) remn 5 i 8):
X "% ={0,01,0,0,010,0}, X"? ={0,01,0,0,0210,0}, X"® ={0,0,01,0110,0},
X" ={0,01,0,0,010,0}, X"® ={0,01,0,0,0110}, X"* ={0,01,0,0,0,10,0},
X"\ ={0,0111,010,0}, X"® ={0,01,0,0,0,0,0,0}, X" ={0,01,01,0.110}.

AHanizyeMo OTpUMaHy TMOMYJALII0, pPO3paxoByroud (QYHKIIT MPUCTOCOBAHOCTI

0coOuH. OTPUMYEMO HYJIbOBI 3HAYCHHS 11 0COOMH X ”<3>, X ”<5>, x "7 , X ”<9>; 3HAYECHHS

1 s ocobuan X ”<8>; 3HA4YCHHS 2 — I pemtu (ocoouuu X () , X n(2) , X r{4) , X {6) ).
Kputepiit 3ynuHeHHS! aITOPUTMY HE BUKOHAHO.
®opMyeMO MPOMIKHY HOIMYJIALI0 (MOKOMIHHS 1).
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CepenHst MPUCTOCOBaHICTh MOMYJIALIT ckianae SP =

Po3paxoByeMo BiJIHOCHY MPHCTOCOBAaHICTh OCOOWH: VP<8> =1, VP<1> =2, VF’<2> =2,
VF’<4> =2, VF’<6> = 2; U1 IHIIMX — HYIIb.

BinmosigHo, mpoMikHA MOMYJIALIS B JaHOMY BHUMAAKy Oyae CKIagaTUCS 3 OCOOWHU
X<8> Ta IBOX «KJIOHIBY» KOXHOI 3 0coOuH X <1>, X<2> X <4>, X<6>.

8 .
CxpelyBaHHs X® me BifOynocs. Pemra ocoOMH 3a TaKOro «reHETUYHOTO Habopy»
TaK0X HE 3MIHUJIA «T€HOMUY.

Bukonyemo npouenypy myTtarii (y ocoouan X r(4) MyTyBajl TeH 8; y X ") renm 5,
8y X "8 _ ren 8,y X" _ renn 2,5y X"® _remm11i 8):

X "% ={0,01,0,0,010,0}, X"? ={0,010,0,0210,0}, X" ={0,01,0,0,0,1,0,0},

X" ={0,010,0,0110}, X"® ={0,01,01,0110}, X"® ={0,010,0,0,110},

X" ={011,01,010,0}, X"® =,010,0,0,010}, X"® ={0,0,1,0,0,0,1,0,0}.

AHam3yeMO OTpUMaHy IIOMYJISAII0, PO3pPaxoByHOUYHM (YHKINI IPUCTOCOBAHOCTI
0ocoOuH. OTpUMYEMO 3HAYCHHS 2 i1 OCOOMH X"<l>, X”<2>, X”<3>, X”<9>; 3HaueHHs 0 —

s pemtd  (ocobunu X n{4) , X "<5>, X ") . X n{7) , X ”<8>). Kputepiii 3ynuHeHHs
aJITOPUTMY HE BUKOHAHO.
dopMyeMO MPOMIKHY TOIMYJIAII0 (TOKOIIHHS 2).

: 8
CepenHsl IPUCTOCOBAHICTD MOMYJIALIT ckianae SP = 9 ~0,89.

PozpaxoByemo BIJTHOCHY MPUCTOCOBAHICTh 0COOuH:
VP —yvpl2 —ypl —ypl = 089 29 ~ 2,25; Uis 1HIIUX — HYIb.

BinmoBigHo, mpomikHA TOMYJALs B JaHOMY BHMAAKy Oyne CKIagaTHCS 3 JBOX

«KJIOHIB» KOXHOI 3 OCOOMH X<l>, X<2>, X<3>, X9 3 nMoBipHicTio 0,25 1o nomyssiii
OyJie BKJIFOUEHO III€ OJIMH «KJIOH» OJHI€T 3 IUX 0COOUH.

BpaxoByroun, mo X Wox@=x®=x <9>, 3a TAaKOTO «T€HETHYHOTO HAbOpy» 3MiH Y
«TE€HOMAxX» y pe3yJIbTaTi CXpellyBaHHs HE BiOYI0CH.

Buxonyemo nporieypy myTtarttii (y ocoouan X ) myTyBaniTeH 1;y X "4 renn 3,5;
y X" _ rern 4,6,y X"® _ ren 2;y X" ren 1Y% X" _ rern 7,9):
X"Y ={0,01,0,0,010,0}, Xx"? ={0,01,0,0,010,0}, X"® =,0,,0,0,010,0},
X" =10,0,0,010100}, X"® ={0,0110110,0}, X"® ={0110,0,0,10,0},
X" =4,041,0,0,010,0}, X"® ={0,01,0,0,01,0,0}, Xx"® ={0,0,1,0,0,0,0,0,1}.
AHamnizyeMo OTpUMaHy TOMYJIAIII0, PO3PAXOBYIOYM (PYHKIIT MPHUCTOCOBAHOCTI
0coOuH. OTPUMYEMO 3HAUCHHS 2 JJIs OCOOHMH X"<1>, X”<2>, X"<4>, X"<8>; 3HaueHHs 0 —

s pemtd (ocooman X ”<3>, X ”<5>, X "¢ , X (7) , X ”<9>). Kpurepiit 3ynuHeHHS
ITOPUTMY HE BUKOHAHO.
dopMyeMO MPOMIKHY MOS0 (MTOKOIIHHSA 3).

. 8
CepeiHst IPUCTOCOBAHICTD MOMYJIALIT ckiagae SP = § ~0,89.
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Po3paxoByemo BIJIHOCHY PUCTOCOBAHICTD 0COOUH:

VP —vpl —yp® —yp® - % ~ 2,25 ; 1S IHIIKX — HYJIb.

BianoBigHO, MpoOMiKHA TMOMYJAIIS B JaHOMY BHIAAKy Oyle CKJIamaTHCS 3 JIBOX
«KJIOHIB» KOXHOI 3 ocooun X <1>, X<2>, X<4>, X<8>. 3a pe3ynbTaTaMd MOJICTIOBAHHS 0
TOMYJIAIT BKJIFOYEHO 1€ OJIUH «KJIOH» X @

XY ={0,01,0,0,0.10,0}, X'? ={0,01,0,0,010,0}, x<> {0,01,0,0,0,1,0,0},

={0,0,0,01,0,10,0}, X ={0,00,01,0.0,0}, X'® ={0,010,0,0,10,0},

={0,01,0,0,010,0}, X ¥ ={0,01,0,0,01,0,0}, X'* ={0,0,,0,0,0,1,0,0}.
Bukonyemo npouenypy cxpelryBaHHS.

BunagkoBum 4MHOM BHU3HAYaEMO TAPH: X ® 1a X<3>, X7 1a X<5>,X<4> Ta X<9>,

X2 1a X' CxpemryBanHsa BiaOyJiocs Uil TPhOX 13 YOTHUPHOX Map IO BHUIMAIKOBUX
TOYKax posnoainy 77 =7,3,8:
X® 5 x '<8>‘ ={0,0,1,0,0,01}~ {0,0}={0,01,0,0,0,1,0,0};
n=1
X x '<3>\ ={0,01,0,0,01}~{0,0}={0,0,1,0,0,0,1,0,0};

n=T7

X7 x '<7>‘ =001} {01010,0}={0,01010200};

X - x"®  ={000}n{0,0,010,0}={0,0,000010,0};

X? 5 x"®  ={0,0400,0410}~{0}=1{0,010,0,0.10,0};
-

X® 5 x"®  =10,0100010}{0}=1{0,010,0,010,0}.
n

Y pe3ynbTarti MaeMo Takuii Habip 0COOUWH:
X'" =1{0,01,0,0,010,0}, X"? ={0,01,0,0,0210,0}, X" ={0,010,0,010,0},
X" = {o 0,0,01,010,0}, X"® ={0,00,010.10,0}, X"® ={0,01,0,0,0,10,0,
={0,01,01010,0}, X"® ={0,0,,0,0,0.1,0,0}, X"*® ={0,0,1,0,0,0,1,0,0}.
Bukonyemo mporieaypy mytartii (y ocoourn X' ) myTyBai red 4; y X "2 _ ren 6;y
X" _ren9;y X _ren9;y X" —ren3;y X" ®—ren9;y X% —renn 4, 8):
X"Y ={0,01,1,0,0100}, X"? ={0,01,0,0110,0}, X"¥ ={0,01,0,0,010.},
X" =1{0,0,0,010101}, X" ={0,0,0,01010,0}, X” {00000010 0},
X" ={0,01,01,010,0}, X"® ={0,01,0,0,0.101}, X" ={0,011,0,0,110!.
AHanizyeMo OTpUMaHy HOMYJIALII, PO3PaXxOBYIOUU (byHKui’l' IPHUCTOCOBAHOCTI
ocobuH. OTpuMyeMO 3Ha4eHHS 3 s 0coOMH X ) . X n(7) ; 3HaueHHsa 2 mua X n{5) :
3HaueHHs | s X”<6>; 3HayeHHs 0 — it pemty (0coOMHU X"<2>, X”<3>, X"<4>, X”<8>,
X "),
Kpurepiit 3yniuHeHHs! aJITOPUTMY BUKOHAHO.

: 1 7
Po3B’s13k0M 3a1adi € (BUXOASUYH 3 «T€HOMY» 0coOuH X " >, X" >) IapOCIIONYYCHHS
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M = {e3 ’ e4 ) e? } = {(X31 yl)l (X41 y2)1 (X11 y3) 79‘3010‘30 e lining ﬁm v

a60 - ‘ 7 7 > — Bapianm 13

M :{63,95,37}2{(X3,y1),(X5,y2),(X1, y3) 2 H:uiclrrz
. Tpouenypa Nel Tpouenypa Ne2 i
. . . 9.30-10.30 11.00-12.00, .30- ¢ 9.3 11.0g9d1.30 12.30- i
L1 MapOCIOTyYEHHS BIITIOBIJIAIOTh | ‘S O~ A
BapiaHTaM (pI/IC. 2) OIITUMAJIbLHUX piIHeHB, 777777777777 Bapiaum 14
aKI OynM OTpUMaHl METOAOM TIOBHOTO | 2 | M2
nepedopy [4].

Puc. 2 — Po3B’s130k 3a/1aui y BUTIISII
MapoCMOy4YeHb BIMOBIIAI0UNX BaplaHTaM
ONTUMAJILHUX PIlIEHb, OTPUMAHUX METOJIOM
MOBHOTO nepedopy

Takum 9YUHOM, MOKEMO TOBOPHUTH TIPO
KOPEKTHY poOOTYy HAaBEIEHOTO aJTOPUTMY
IOAO0 TMOIIYKY ONTUMAJbHOTO PO3B’SI3KY
HAIlIOl 3ajaul.

BucHoBku

HaBeneno monudikaiilo TeHETHYHOTO AalrOpUTMYy JI PO3B’S3aHHS 3aJayl Mpo
MapoCHONyYeHHsT 31 3HUKAIOUUMHU JyraMd. 3 II€I0 METOK 3alpolOHOBAHO CIOCIO
KOJyBaHHSI MHOKMHH YT JABOJIOJIBHOTO rpada y «reHoM» OCOOMHH Ta BU3HAYEHO (YHKIIIIO
MPUCTOCOBYBAHOCTI, SIKa € OCHOBOIO IS pealtizallii FTeHETUYHOTO PO3BUTKY MOMYJISIIII.

HaBenmeno Bci HeoOXimHI eTanmw MOAW(DIKOBAHOTO TEHETHYHOTO AJITOPUTMY IS
3HAXOJ/DKCHHS PO3B’S3KYy 3ajadi MpO MapOCTIOIYYCHHs 31 3HUKAIOUMMHU JTyraMH, a came:
dbopMyBaHHS TMOYATKOBOI NOMyJsLii, BiAOip A7 (GOPMYBaHHS MPOMIXKHOI MOIMYJISIIIiT
CXpEIlyBaHHs, MyTallisl, aHai3 MOIMYJIALIl Ta KpUTEPil 3yNHUHEHHS aITOPUTMY.

[IpoBeneni  HOCHIKEHHA  JIOBEIM  MOXJIIMBICT ~ OTPUMAaHHS  JOIYCTUMOTO
ONTUMAJBHOTO PO3B’SI3KYy 3a/Jadyi MpO MapOCIHONyYeHHS 31 3HUKAIOYMMH JyraMd IpU
3aCcTOCYBaHHI MOJIM(IKOBAHOTO T€HETHYHOTO aJITOPUTMY.

Cnucok aireparypu: 1. JJanunvuenxo O. M., Jlanunvuenko A. O., lopazim C. A. Po3B’si3aHHS OAHOTO
KJIacy 3ajad CKJIaJaHHsS PO3KJIaJiB F€HETMYHUMH alTOPUTMAaMU Ha KJIACTEpHHX cucTteMax // BicHuk
XKITI, 2004. — Ne 4. — C. 130-135. 2. Jlanunvuenxo O. M., Janunvuenxo A. O., IHTENEKTyaIbHUN
ananiz qanux(Data Mining), HaBuanbuuit mocionuk. — XKutomup: XKIATY,2009.-405¢. 3. Petineonso 3.,
Husepeenom IO., /leo H. KomOuHatopHbIe aropuTMbl. Teopus u npaktuka. - M.: Mup, 1980. — 476 c.
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Mopangikanisi reHeTHYHOT0 AJITOPUTMY A/l BUPILIEHHS 3a1a4i PO NapoCnoJy4eHHs 3i
3Hukardumu ayramm/ A. O. Jannabuenko/ / Bichuk HTY «XTI1l». Cepist: HoBi piieHHs B cydacHUX
texnouorisnx. — X: HTY «XIIl», — 2013. - Ne 4 (978). — C. 93-102. — Bi6uiorp.: 11 Ha3B.

[MpuknagHas 3amada COCTABJICHUS ONTHMAIIBHOTO PACIHCaHHs TpHEMa JIeYeOHBIX MPOIEeIyp
MOXeT OBITh CBeJA€HAa K pacIIMpPEHHOW MaTeMaTHYeCKOW 3aJaud MOMCKAa MaKCHMAaJlbHOTO
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napocoveTaHusi B JABYAOJBbHOM Tpade. OCHOBHOW CIIOKHOCTBIO PEIICHUS 3TOW 3adaydl sBISETCS
HeoOXOIMMOCTh ydeTa OrpaHMuYeHui Ha mnpuem npoueayp. [lpuBenena moaudukanyus reHeTHYECKOTo
aTOpUTMA JUIs pEIICHUs 3aJadyd O MapocoYeTaHus ¢ ucyesaromumu ayramu. IlpemioxkeH crmocod
KOJIMPOBAaHUS MHOXECTBa Iyr JBYAOJbHOro rpada B «reHOW» ocobe M ompeneneHa (yHKIUS
MPUCTIOCOOISIEMOCTH, KOTOpasi SBISETCS OCHOBOW JJISl peaju3alliil T'€HETHYECKOTO pPa3BUTHUSA
nonyisiiuu. [IpuBeneHsl Bce HEOOXOAUMBIE ATAIbI I HAXOKICHUS PeleHus 3aJaun: GOpMUPOBaAHUE
HAYaIbHOH MOMyNALnHU, GOPMUPOBAHUE TPOMEKYTOUHOH MOMYIISALNN, CKPEIIUBAHUE, MyTaIlUs, aHAIN3
MOMYJISIIMM U KPUTEPUHM OCTAaHOBKM airoputMa. lccrienoBaHue [qoka3ajgo KOPPEKTHYHO padoTy
IIPEJIOKEHHOTO aJIrOPUTMA.
KitoueBble cji0Ba: TeHETUYECKUI AITOPUTM, IBYAOJIbHBIN Tpad, mapocoyeTaHue, pacucaHue

Applied problem of optimal scheduling receiving treatments can be reduced to an advanced
mathematical problem finding the maximum matching in a bipartite graph. The main difficulty of
solving this problem is the need to take account of restrictions on admission procedures.

Shows a modification of the genetic algorithm to solve the problem of matching with vanishing
edges. We propose a method of encoding a set of arcs in the bipartite graph, "Gena" individuals and the
responsibilities of adaptability, which is the basis for the realization of the genetic population. Given all
the necessary steps to find a solution of the problem: the formation of the initial population, the
formation of intermediate population, crossover, mutation, population analysis and criteria for stopping
the algorithm. Research has proven the correct operation of the algorithm.

Keywords: genetic algorithm, bipartite graph, matching, schedule

YK 620.179.17
K. JI. HO3/IPA40BA, xaun. texH. Hayk, goi. HTY «XIII»

BU3HAYEHHS “MEPTBOI 30HI” ITPU YJIBTPAZBYKOBOMY
KOHTPOJII BUPOBIB IUWJITHAPUYHOI ®OPMHU

BusnaueHno MiHiManbpHy BiZICTaHb BiJ] EpPeTBOpIOBava, abo “MepTBYy 30HY” Yy JOBrOMipHOMY BUPOOI,
MIOYMHAIOYM 3 SIKOi YJNbTPa3BYKOBE IOJje 3amnoBHIOE Bechb nepepis OK Ha gedkiit Horo BijacTaHi.
HaBeneni po3paxyHKM Ui CTPUKHIB 3 PI3HHX MaTepialiB Ta JiaMeTpy, a TaKOXX pPO3MIpiB Ta
KOHCTPYKIIi TepeTBOpIOBaya Ta KyTa BBE€ACHHS O yJIbTPa3BYKOBUX IMITYJIbCIB Y BUPIO.

Kuro4oBi cioBa: “meprBa 30HA”, II'€30MEPETBOPIOBAY, YJIbTPa3BYKOBE I0JIE, NMPO3BYYyBaHHS,
KOHTPOJTh

BaxxnuBoi0 XapaKTepUCTUKOI YYTIMBOCTI YJIBTPa3BYKOBOTO KOHTPOJIO SIBIISETHCS
po3mip meptBoi 30HH[1]. HasBHiCTH «MepTBOi 30HM» — Iie, MaOyTh, OCHOBHHUI HEHOJIK
JyHA-METOAY YJbTPa3ByKOBOIO KOHTPOJIIO, KOTPUH B JESKUX BHUNAAKaX, 0OMEXye HOro
3aCTOCYBaHHS, 3HIKYE HAJIWHICTh Ta €(EeKTHUBHICTH KOHTPOIIIO. MepTBa 30Ha MpECTaBIIsIE
co0010 MMOBEPXHEBH 11aP, 1110 HE KOHTPOJIIOETHCS, B IKOMY CUTHAI Bij AedeKTy (IITYyIHOTO
BinOMBaua) He BiJOKPEMIIOETHCS Bifl 30y/DKYI04YOro (30HAYI04YO0ro). ToMy BUKIIFOUEHHS 2060
3MEHIIICHHS MEPTBOI 30HHU, SIBIISIETHCS aKTyaIbHOIO HAYKOBO-TEXHIYHOIO 33/1a4€IO.

Y BupoO1 3aBXKIM BHHHUKAIOTH, KpiM 30yKEHUX XBWIb, “TIOOIYHI XBWm~, SIKI
MOIIMPIOIOTHCS B PI3HUX HANpsIMKax B1IOMBAIOUKUCH Ta TPAHCPOPMYIOUUCH HA MOBEPXHI
BBEJICHHS Ta B1J MeX BUpoOy. ToMy, miJ TEpMIHOM “KOHTPOJIb MO3/I0BXKHIMHU, 3CYBHUMHU Ta
IHIIUMU  TUNAMU  XBWIbH~ OyJAEMOB TMOJANBIIOMY PO3YMITH SK KOHTPOJIb BHUPOOY
KOMOIHAIIE0  XBWIb,B SIKIH TE€pEeBaKarOTh MO3/J0BXHI 1 3CYyBHI THUIH XBUJb,
IIOTIONIMPIOIOTHCSB HANIPSIMKY jedekty [2].

B TenepinrHiil yac yapTpa3ByKOBUN KOHTPOJIb 3arOTOBOK Ta TOTOBUX BUPOOIB
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