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3anponoHoBaHO MeTO/ ONTHMi3awii MJIaHIB BiTHOBIIOBATBbHOI Tepamnii 3 BAKOPUCTAHHAM
TeHeTHYHOr0 aJroputmy. /lyisi ouiHkM anbTepHATUB, cOPMOBAHMX B XO01i onTHUMi3aliiHOrO
npouecy, BUKOPHCTAHO AJTOPUTM HeYiTKOI JIOTIKH 3 HelpoMepexeBolo Jepazudikanicro —
T-Controller. Po3po6JieHnii  MeTox ampoGoBaHo Ha BHOIpKaxX, NMoOyJI0BaHUX Ha OCHOBI
peajbHUX NJIAHIB BiTHOBJIIOBAJIBLHOI Teparii.

KuarouoBi cioBa: GaraTokpurtepiajbHa oNnTUMI3alis, reHeTHYHi AJrOpUTMHU, HediTKA
Jorika, BiTHOBJIIOBAJbLHA Tepalis.

Proposed method of optimization of rehabilitation therapy plans using a genetic
algorithm. For evaluation of alternatives generated during the optimization process, a fuzzy
algorithm with neuro defazification — T-Controller, was used. Developed method tested on
samples based on real plans of rehabilitation ther apy.

Key words: multicriteria optimization, genetic algorithms, fuzzy logic, restorative
ther apy.

Beryn

3a nanumu 178 kpain 20-50 MutH. Mrojieli B yChOMY CBITI IOPIYHO OJEPKYIOTh TpaBMHU. TpaBMH, 1110
NPUBOJATH 10 BTPATH MPAIe3aTHOCTI i iHBaIIIHOCTI, oepkyroTh moHaa 250 Tuc. ocib Ha pik [1, 2].

3a 1aHUMHM OCHOBHHUX TOKa3HUKIB IHBAIITHOCTI Ta JiSUTBHOCTI MEAMKO-COLIaIbHIX KOMICiH Y Kpainu
3a 20102014 poku nepBUHHA iHBATIIHICTh BHACIIIOK TPaBM 3aliMa€ TPETE PAHTOBE MiCIE B CEPEAHBOMY
mo Ykpaini — 5,1 1 50 Bunaakie #Ha 10 THC. IOpPOCIOro HaceleHHs BianoBiaHO. Bucokuii piBeHb i
CKJIAJIHICTh TPaBMATH3MY IIOB’ si3aHi 31 30UIBIICHHSM KUJIBKOCTI aBTOJOPOXKHIX TPaBM, BUKOPUCTAHHIM Y
MOoOYTOBUX YMOBaxX Cy4acHMX MEXaHi3MiB Ta HEJIOTPHUMAHHS NpaBWiI TexHIKH Oe3reku. CydacHi TpaBMHU
MaroTh OUIBII MOJICTPYKTYPHUH XapakTep, o 00YMOBIIIOE X Ba)KKi HACHIJAKH ¥ BUKIMKA€E TPYAHOILI Ha
eramax peabimirarii [3].

Y 3B’A3Ky 3 IIMM Yy MpPOIeCi BIAHOBJICHHS OCOOJMBE MICIIC BiJBOIUTHCS IMUTAHHSAM HaJaHHS
IHAMBIIyaJIbHO OPIEHTOBAHUX PeaOUTITAIIMHUX MOCIYT, OCKUIBKK Ha I1eil MOMEHT IJIaHK peaduTiTalliiftHIX
Tepamiii Jay)ke OOMEKEHO BpPaXOBYIOTh IHTEPECH CaMHX IMaIlieHTiB, M0 Oe3MocepenHbO BIUIMBAE HA
MOKa3HHUKH SKOCT1 JIIKyBaHHS.

AHani3 ocTanHix myOJikanii
Jnst BUpinIeHHS 3a/a4i opraHizaiii BiJIHOBIIOBaJbHOI Tepamii J0 yBaru ciiji Opath MHOXHUHY
00MEXeHb, SIKI HaKIIaIaloThCsI Ha TIpollec — HEOOXiHICTh y3Tro/PKeHH rpadikiB BUKOPUCTAHHS MEIHYHOTO
o0najiHaHHs, HASBHICTHh KBaNi()iKOBAHOTO MEIUYHOI'O IMEPCOHANY JUIS MPOBEACHHS KOXHOI KOHKpPETHOT
MPOLICAYPH B MIEBHUH MOMEHT 4acy, TOCTYIHICTh BIAMOBIIHOIO YCTaTKyBaHHS TOIIIO.
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Jnst pitneHHs gaHoi 3a/1a4i HeoOXiaHO moOyayBaTh rpadik poOdOTH KITiHIKHM, Ha KU HAKIaal0ThCs
MHOKHHHU KOPCTKMX OOMEKEHb — YMOB, IO TMOBHHHI 00OB'S3KOBO BHKOHYBATHCS s 3a0€3MEUEHHS
KOPEKTHOCTI PO3KIIaly, Ta M’ SKMX — BUKOHAHHSI IKHX € OaKaHUM, BJIACHE IHTEPECIB MAIIEHTIB.

Jnst po3w’si3aHHs 3a7adi MOOyAOBH Tpadiky poOOTH METUYHUX YCTAaHOB BHKOPHCTOBYIOTHCS
METO/IM: TOBHOTO Tepedopy, TUIOK Ta TpaHWIb, JOrYHOrO MporpaMyBaHHS 3 OOMEKEHHSIMH,
po3dapOyBanns rpady, iMiTaIlil Bianady, IMITAIlIHHONO MOJEIIOBAHHS, ICHETHYHOTO aJTOPUTMY TOIIO
[4].

3acTocyBaHHS IeHETHYHHX aJrOPUTMIB Ma€e HU3KY Tiepesar: [5]:

1. T'eHeTMYHHUI aJITOPUTM BHKOPHCTOBYE KilbKa TOUOK IIOIIYKOBOTO IMPOCTOPY OJHOYACHO, a HE
MEPEXOUTh BiJl TOYKH IO TOYKH, SK II€ POOMTHCA B TpaaMiidiHUX Meromax. Lle mo3soise
MOJIOJIATH OAMH 3 HEMOJIKIB TPaJMIIMHUX MiAXOMIB — HEOE3MEeKy MOTPAIUISHHS B JIOKAJIbHUN
EKCTPEMYM LLTbOBOI (YHKIIIi.

2. T'eHeTWuHI aJrOPUTMH B MPOIECi POOOTH HE BUKOPHCTOBYIOTH HISKOI J0AaTKOBOI iH(opMaIlii, 1110
MiIBHIIYE MBUAKICT pOOOTH. BUKITFOUSHHSIM CITyTye MHOXKHHA JOMYCTUMHUX 3Ha4eHb MapaMeTpiB
1 1TbOBOI (DYHKIIIT B TOBUIbHIN TOYIII.

3. TeHeTHuHMI1 aNTOpPUTM BUKOPUCTOBYE SIK MMOBIPHICHI MpaBuia JjIsl TOOYIOBH HOBHX PO3B’SI3KiB,
Tak 1 JETEpMIHOBAHI MpaBWiIa I IMEPEXOMy BiI OJHMX pO3B’sA3KIB 10 IHIMX. OmHOYACHE
BHKOPHCTaHHS €IEMEHTIB BUIIAJKOBOCTI Ta JETEPMIHOBAHOCTI Ja€ 3HAYHO OLTBIINI edeKT, aHDK
pO3ILIBHE.
3Bakaloud Ha BKa3aHI IepeBard 3amlpolOHOBAHO BHUKOPHCTATH caMe€ METOJI TEHETHUYHHX

QITOPUTMIB JUTS ONITUMI3AIlii PO3KIaTy KITIHIKH.

BuKkJiaJ 0CHOBHOTO MaTepiajy

Ilpedcmasnennss posxnady @yuxyionyganns Kiiniku. Jlo TOYaTKy ONTHMI3aliiHOTO MPOIECY
(dopMyeThCSl MaTeMaTHYHE MpEACTaBICHHS po3kiany (yHKIioHyBaHHS KiiHiIKA. s 1mporo Oyio
3rPYIOBaHO MPOIEAYPU 3a THUIIAMHU 3 ypaXyBaHHSAM 3aCTOCYBaHHS HEOOXIIHOro oOjaJHaHHs, HAasBHOCTI
MEIAMYHOIO MIEPCOHAITY, BUMOT JI0 MEPi0y MPOBEACHHS MPOLEAYP Ta MOKIMBOCTI 00’ € THAHHS MAIIEHTIB Y
TPYIIN.

JIJIs KOYKHOI'O THITy 3TPYIIOBaHUX MPOLEAYP INEepioj, OXOIUICHUH pO3KiIagoM, Oyia0 po30MTO Ha
MOXIIUBI 4aCOBI IHTEPBAIU IX MPOBEICHHS.

MareMaTHYHO MHOKHMHY YaCOBUX MPOMDKKIB IPOBEACHHS MPOLIEAYp MPEACTABICHO TaK:

S={s},
— d
{s} ={s’.s’.s’}, D
e Sip — JaTa MOpOBCIACHHS IIpOoLEAYPH, Sid — 4ac MOpOBEACHHS IpOLECAYpH, Sig— MaKCUMaJIbHO

JIOIYCTHMAa KUTBKICTh MapalielbHIX TPOoLEenyp;

VY pe3ynabpTaTi Takoro po30OHWTTS IMOOYAOBAaHO TPHUBUMIPHHNA MAacWB, XapaKTEPUCTUKH SIKOTO
BIMOBIIAlOTh 3a PO3MOALUT MIPOIEAyp IO JTHSAX MICAIS Ta PO3MOAUT 32 YacoOM BIPOJOBXK IHS; 3a
ypaxyBaHHSIM MOKJIMBOCTI MPOBENIEHHS JIEKUTBKOX ab0 TPYNOBUX MPOLEAYp B OAMH 1 TOM caMuii YacOBHH
MIPOMDKOK.

Ilobyoosa cmpyxmypu xpomocomu. Ilicns ¢dopMmyBaHHS TpeNcTaBICHHS PO3KIaNy HEOOXiTHO
BHU3HAYHTH CTPYKTYPY XPOMOCOMH — BEKTOp 3HAYEHb, SIKi ONTHUMI3YIOThCS. Y JaHOMY BHIIAJKy KOJIyBaHHS
XPOMOCOMHU B BUIJISAI MHOKMHHM CHUMBOJBHHX UM OIHAPHUX NaHMX € HEIOIUIBHUM 4Yepe3 CKIaIHICTh
3ajadi Ta 4acoBi 3aTpaTH Ha KOJYBaHHSA Ta JCKOMYBaHHS MPOMDKHUX PE3yNbTaTiB, TOMY BHKOPHCTaHO
MHOXHHY MPOIENYP, 3 IKAX CKIaIaeThCs PO3KIIAI.

MaremMaTHYHO MHOKHHY TPOIEIYP PO3KIIAY MPENCTABICHO TaK:

T ={t" 17, t".t7},

1N . 2
th={t}..1}.n=1.N, )



tP={t?..12},n=1LN,,
tr={ts..1}.n=1N,

ne t" — nara Ta 4ac IpoOBEEHHS MPOLEAYPH; tid — MeJMYHMI IIepCOHA O MPOBOAKTH mpouenypy; tP —
MHOXHHA TIAUi€HTIB, U SKUX [POLEAypa MPOBOAUTHCS; 17— MHOKMHA OOJagHAHHS, HEOOXIZHOTO IS

mpoBeneHHs mpoueaypu; N , — 3aranpHa KUTBKICTH MEOUYHOro mnepcoHany kiiHiku, N — 3aragbHa
d y p

KUIBKICTh DalieHTiB KiiHikd, N o~ 3arajbHa KilIbKiCTh MEIMYHOr0 00NaJHaHHS.

I'padivuHO CTPYKTYpY XPOMOCOMH MOXKHA MTPEACTaBUTH Tak (puc. 1.

Mpouenypa 1 Mpouenypa 2 Mpoueaypa 3 Mpoueaypa N

Puc. 1. Cmpyxmypa xpomocomu 3a0aui onmumizayii po3kiady KiiHiKu

Tlobyoosa nowamkoesoi eubipxu poskaadis. Ilicns GopMyBaHHS CTPYKTYPH XPOMOCOMH HEOOXITHO
o0y IyBaTH ITOYATKOBY IOIMYJIALIIIO PO3KIIAIIB.

Jlist ToOYOBH €IEMEHTIB TOMYJIALiT po3p0o0IeHO CKiHYeHHUI aBToMaT [6], BXiIHMM mapamMeTpoMm
SIKOT'0 € MHOKMHA TUTaHIB BIAHOBIIOBAIBHOI Tepallii, 3 HabopaMu IPOLEeAYp /IS BKIIOYCHHS B PO3KiIal, a
BUXiTHHUM — chOpPMOBaHMI PO3KJIAJ, IO BiANOBiga€ HAKIAJCHUM >XOPCTKUM OOMEKEHHAM (MEIMUHMIMA
MEPCOHAJT Ta TAIIEHTH HE MOXKYTh 3HaXOJIUTHCS Ha JIBOX IMPOLEAypax OJHOYACHO; MPOIEAYPH HEOOXITHO
MPOBOANTH B TIOPSAAKY, BH3HAYEHOMY IHIWBIAyaJbHHAM IUIAHOM JIKYBaHHS, HE MOXKHA ITPOBOIAMTH
MPOLIEAYPH Y BUIIAAKY BiICYTHOCTI 400 4aCTKOBOrO 3a0e3eueHHs YCTaTKyBaHHAM UM JIKapsSIMH).

MaTemMaTHyHa MOJICIIb arapara BUTJIAIa€E TakK:

A=(XY,Sf .f.S,). 3

RAVAREY
ne X — MHOKMHA BXiJHUX JaHUX aBroMata, Y — MHOKHHA BHXITHHX JaHUX aBTOMAaTa, S — MHOXHHA

JONYCTUMUX CTaHIB aBTOMATa, fy — ¢ynkuis Buxonis asroMat; f. — QyHKIis nmepexoiB 3 OAHOro cTany

aBTOMATa B IHIIHI, SO— MOYaTKOBUM CTaH aBTOMAaTa.

Tlobyoosa esomoyitinux onepamopie. JIns opraHizailii ONTHUMI3aAIIHHONO MPoIECy HEOO0X1IHO
CTBOPUTH MEXaHI3MHU PO3BUTKY MOMYJsiii. B KOHTEKCTI TeHETHYHHUX alTOPUTMIB JUIS [LOTO PEANi3yIOTh
OIepaTopH CXpeIlyBaHHs Ta MyTallii [7].

VY 11bOMY BHIIaJIKy BUKOPHUCTAHO TaKi OIEPaTOpH:

1) 3miHa yacy MpOBENEHHS MPOLEAYPH, IO MONArae B TMEPEHECEHHI MEBHOI MPOIEAYPU 3 OJHOrO
4acOBOT'0 MPOMDKKY Ha JOBUIbHHUH 1HIIMM JOCTYITHUN 4aCOBHI MPOMIXKOK BIIPOJIOB)K TOI'0 CaMOI'0 JHS;

2) 3MiHa JaTH TIPOBENCHHS MHPOLEIYpPH TMOJSIra€ B TEPEHECCHHI TMEeBHOI MPOLEAYPH 3 OIHOTO
4acOBOT'O NMPOMDKKY Ha JOBUIbHHUH 1HIINI TOCTYITHUN YaCOBUH MPOMIXKOK 1HILIOTO JHS;

3) 0OMiH TaIi€HTIB MPOLEAYP MOIATAE Y B3aEMO3aMiHi MAIlIEHTIB ABOX OJHAKOBHX MIPOLIEAYD;

4) 0OMiH MeIUUYHOrO TEPCOHANTy IOJISATae y YaCTKOBiM B3aeMo3aMiHi KBadihiKOBAaHOrO IMEpCOHAIY,
110 TIPOBOIUTH JIB1 MPOIEAYPH OJHOTO THITY.

Korxer 13 HaBeleHUX BHIIE OMEPATOPIiB 3 TIEBHOIO MMOBIPHICTIO 3aCTOCOBYETHCSI HA KOXKHIHM iTepaii
ONTHMI3aIifHOTO MpOoIeCy.

Heiipo-neuimxka 6baecamoxpumepianvha oyinka npoepecy onmumizayii. JIas OLIHKH Tporpecy
onTuMi3alii HeoOXimHO chopMyBaTH MeXaHI3M OI[IHKK ajJbTepHATHUB, C(HOPMOBAHMX Yy MPOLEC] POOOTH
CBONOLIHHUX OIepaTopiB — PYHKIIFO MPHHAIEKHOCTI.



Jnst o3HAYEHHS apryMeHTIB (YHKIT JIONITbHO BBECTH IMOKAa3HHWKH, 3aCHOBaHI Ha mmrpadax, mio
BCTaHOBJIOIOTHCS KOKHOMY TIapameTpy 3a OyAb-KAH HE3py4IHUH MOMEHT Yy PO3Kiaji. 3 I[i€l0 METOM s
KOKHOTO THITy TpPOLEAYp y PO3KIaJli BHU3HAYAETHCS KUIBKICTh TOPYIIEHb. 3HAYCHHS IOPYIICHBb
HOPMAJTi3YIOThCA 3a (OpMYJIOF0:

. KS- K™ (4)
Ki = K rrl1ax _ KI min
i i
S . . . max .
Jc Ki — IIOTOYHE 3HAYCHHSA [-TOr0 KpUTEpisd IOPYLICHbD, Ki — MaKCUMaJIbHEC MOXXJIMBE 3HAYCHHA |-

TOrO0 KPHUTEPis MOPYIICHB; Kimin — MiHIMaJIbHE MOXJIMBE 3HA4YEHHS [-TOrO KPHUTEPis MOPYIICHb;
K™ £KS£K™; kT [0,1].

CchopmyBaBIIH TakMM YHHOM MHOXXHWHY KPHUTEpIiiB oONTHMi3amii, Oyno 3miliCHEHO 3TOpTaHHs
BEKTOPHOTO KPHUTEPI0 Uil MEepexoly 10 ONHOKPHUTEpiadbHOI ONTHUMIi3allil, 3a paXyHOK BHKOPHUCTAHHS
QITOPUTMY HEUITKOI JIOTIKH.

3arajgbHUM HEIOJIKOM TaKHWX aJrOPUTMIB € HEOMHO3HAYHA Ta HeToyHa nedasudikaiiis, TOMY IS
3IIHCHEHHS HEYITKOr O JIOTYHOTO BUCHOBKY 00paHO cucTeMy HeuiTkoro BuBeneHHs T-Controller [8-11] 3a
Taki i mepeBary Hal iIHITUMH CUCTEMaMHU:

nedasudikaiiis Ha OCHOBI HEHPOIOMIOHUX CTPYKTYpP T€OMETPUYHHX MEPETBOPEHb, SIKa IMiJBHIIYE
TOYHICTh AJITOPUTMIB 1 CHPOLIYE MPOIEAYPY HAATOHKEHHS TapaMeTpiB;

00’ eTHAaHHS B €IMHUI KPOK Jiorignoro BuBeaeHHs (and) i kommo3wuiii (Or);

KUTBKICTh TIPaBUJI 00YMOBIIEHA OCOOJIMBOCTSIMH TUTBKH BHXITHUX 3MiHHHX;

BUCOKa TouHicTh T-Controller — mae HynbOBY MeToqMUYHY OXMOKY nedasudikanii (4MM TOUHIII
“Bxomu”, THM TOYHimI “Buxoan”);

BHCOKa IMIBHJIKICTb POOOTH.

[epeBaroro Takoro mimxoay € Te, Mo QYHKIIisS TPUHAIEKHOCTI chopMoBaHa 3 BpaXyBaHHSM JIOCBITY
EKCIIePTiB y Tally31 po3poOKH IUIaHIB Teparii Ta modakaHb MaIiEHTIB.

Po3pobnena HewiTka 0a3a 3HaHb CKIagaeThes 3 16 mpaBui, 0 BU3HAYAIOTH TPABUIIA Y3TOKCHHS
KpHUTEPIiB OLIIHKKA PO3KIALY.

Busnauenns xpumepiie 3ynunku pobomu memooy onmumizayii. 3a yMOBH JOCATHEHHS TPUHHATHHX
pe3yabTaTiB ONTHMI3allil, HEOOXiHO 3MIHCHUTH 3YIMHKY MpoIiecy onTumiszarii [12].

VY 11bOMY BHIAJIKy, 3yIIMHKA pOOOTH METOAY BiAOYBAEThCS, SIKIIO BIPOAOBK BH3HAYCHOI KUTBKOCTI
MOKOJIIHb ONTUMI3alil HE BigOyBa€ThCS MOKpAIICHHS XPOMOCOMH 3 HaWBUIIMM piBHEM omiHkd. Lle
O3Hayae, MO 3aCTOCYBaHHS HAaBEICHWUX BUIIE CBONIONIHHUX OMNEPATOpPiB HE CIPUYMHIOE MO3UTHUBHOTO
BIUIMBY Ha SIKICTh PE3YJIbTYIOUOr0 po3kiany (4u B3araii CIPUYMHSE HOTO MOTipIICHHS). [HIIUMHU ClIOBaMH,
3YIUHKA aJrOpUTMY BiIOYBA€ThCS B MOMEHT JOCSTHEHHS EKCTPEeMyMy Ta B 4ac 30DKHOCTI 3HA4eHb
(GYHKIIIT TPUHAIISKHOCTI.

VY mporieci po6oTH anropuTMy BUKOHYIOTHCS TaKi Jii:

1. KoxxHa ocoOMHa TOTOYHOT MOMYJIALIT OI[IHIOETHCS 32 JOMOMOT'OI0 allTOPUTMY HEUITKOI JIOTIKH Ha
MpeaAMEeT CTYIEHsI 3aJI0BOJICHHS MOCTABJICHHX OOMEXKEHb.

2. Kpami pileHHs! KOIiIOITHCS B HOBY MOMYJISAIi0 0e3 3MiH.

3. Ha ocHoBi mpomnopiiiiHoro BigOOpy 3 IMOTOYHOI MOMYJISAIii BHOMPAIOTHCS XPOMOCOMH, SKi
MiJIa0ThCS peKOMOIHAIIIT.

4, Slkuio HOBa MOMYJISILis COPMOBaHa, TO CTapa BUAAIAEThCS. TTicasa bOro mepexoaumMo 1o 1. 5, a
y MPOTHIISKHOMY BUTIQJIKY — JIO TI. 3.

5. fkimo He BUKOHYETHCS KPHUTEPid 3yNMUHKH ONTUMI3AIIMHOIO IMPOIECY, BUKOHYETHCS Mepexis
Hat. 1.

Anpobayis memody. Po3pobiaeHuii MeTo anpoOOBaHO HAa TECTOBMX BHOIpKax, MOOYJIOBaHHUX Ha
OCHOBI peaNbHHUX TUIAHIB BiJHOBIIOBAIBHOI Tepamii. Ha oCHOBI BiAr'YKiB Malli€HTIB CTOCOBHO MPOIECY
Teparii ¢hopMOBaHO MEPEIIK i3 YOTHPHOX M’ SIKUX OOMEKCHD.



1. Kpwurepiii 1. BiACyTHICTH 3axoOJiB Teparii, IO BKJIIOYAIOTh CIIOPTHBHI aKTHBHOCTI Iepen
CHIZTAHKOM.

2. Kpwurepiii 2: HassBHICTh TIOBHOI TOIMHH ISl IPOBEACHHS 00iy.

3. Kpurepiit 3: HasABHICTH MEPEPB MICIIA BOAHUX MPOLEAYP IS BIIHOBICHHS.

4. Kpurepiii 4. HasBHICTH TEpepB Yy NPOBEICHHI MpOLEAYp A TEepeMillleHHs TAalli€HTiB MK
MICISIMH TIPOBEICHHS.

Jns MHOXMHH BHOIPOK IIPOBEACHO ONTHMI3AIliF0 BIAMOBIAHO 10 OPCTKMX BHMOT IPOIECY
JIIKYBaHHS Ta HABEJACHUX BHILE M’ IKUX OOMEXKEHb.

Ha puc. 24 rpadiuHo BimoOpakeHo mporec OonTHMi3allii.

VY Tabmuii HaBeJEHO pe3yJlbTAaTH IOYATKOBOI OIIHKK PO3KJIAJIB 3 BUKOPUCTAHHS ajJrOPUTMY
HEUITKOI JIOTiKH, 3HaYeHHSI HOPMaIli30BaHOI KUTBKOCTI OPYIIEHb KOKHOT'O M’ IKOTO OOMEXKEHHS, a TAKOXK
PE3YNbTYIOUi 3HAYCHHS MTICIIS TIPOBEACHHS MPOIIECy OMTUMI3aIlil.
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HopmasizoBaHa KiabKicTb NopylueHb

TV OM~OOo M L~ o o mMm o
oo A A A NN NN

ITepauii poboTH reHeTUYHOro anropuTMmy

s QLHKE s KpUTEPIMA 1 KpuTtepii 2 KpUTEpid 3 e KpuTepiit 4

Puc. 2. I'paghiune sioodpadicents pobomu memoody onmumizayii niamie
sionoenosanvhoi mepanii. Tecmosa eubiprka Ne 1
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ITepauji poboTHM reHETUYHOTO aNropuUTMy

e UiHKA =—KpuTepid 1 == HKputepii 2 Kputepiit 3 == Kputepii 4

Puc. 3. I'paghiune sioobpadicenms pobomu memooy onmumizayii
nIamie 8i0H08M06aIbHOT mepanii. Tecmosa eubipka Ne 2



HopmanizoBaHa KiabKicTb NOpyLLeHb

ITepauji po60THM reHeTUYHOTO anropuUTMmy

e UiHKA = KpUTepiii 1 = Kputepiin2 - ~KpuTepiiA 3 ~ == Kputepiit 4

Puc. 4. I'paghiune sioodpadicents pobomu memoody onmumizayii niamie
8ioH08II08aNbHOT mepanii. Tecmosa eubipka Ne 3

Pe3yabTaTu po00oTH MeTOAY ONTUMI3ANII NJIaHIB BiIHOBIOBAJIBLHOI Tepamii

HopwmaitizoBaHe 3HaYCHHS HOPYIIIEHb KPUTEPIiB
Pesynbrar HewiTkoi | Kpurepiit | Kpurepiii Kpurepiit Kpurepiit
OLIHKH Ne 1 Ne 2 Ne 3 Ne 4
. Touarkose 0.4324 0.4324 0.4143 0.3385 0.3667
BI/I61pKa 3HA4YCHHA
Nel Kirmese 0.3429 0.2973 0.343 0.3231 0.3167
3HA4YCHHA
. Touarkose 0.4324 0.4324 0.4143 0.3385 0.3667
BI/I61pKa 3HA4YCHHA
Ne2 Kirmese 0.3461 0.2703 0.2857 0.3463 0.2667
3HA4YCHHA
. Touarkose 0.4324 0.4324 0.4143 0.3385 0.3667
BI/I61pKa 3HA4YCHHA
Ne 3 Kinnese
0.3385 0.3378 0.3 0.3385 0.2667
3HA4YCHHA

3 HaBeIEHHWX BHIIC JAHUX BHJHO, IO HA IMOYATKOBUX CTAJisIX pOOOTH METOAY MPUCYTHS BHCOKA
BapiaTUBHICTH BapiaHTIB PO3KIAJiB. 3a paxyHOK BiIOOPY pe3yibTaTiB 3 HANBHIIOI OI[IHKOIO Pa3oM i3
HACTYITHUM 3aCTOCYBaHHSIM JI0O HUX E€BOIIOIIHHIX ONEepaTopiB BiI0OYBAETHCS TOCTYIIOBE 3HIKEHHS YHCIIA
MOpYIIEHb HAKIaJeHWX OOMEXKeHb. BapTo 3ayBakWTH, II0O METOJA MPOJOBXKYE pOOOTY Yy BHIIaJKax
JIOCSTHEHHS TICEBI0ONTUMAIILHOTO 3HaUCHHS (PI3KOro 3HMKEHHSI YKCia MOPYLICHb 32 OHUM i3 00MEXEHb
pa3oM 3 OJHOYACHHUM IMIIBHUILICHHIM YKCIa MOPYIICHb 3a IHIIMMH). 3yMWHKA METOLYy BiIOyBaeThCs B
MOMEHT, KOJIM 3aCTOCYBaHHsI OINEPATOPiB CXpPEIIyBaHHS Ta MyTallil HE MPHU3BOAMUTH IO TMOKPAIICHHS
pesynbraTe ominky npotsrom 10 Ta Ginble iTepaliii MeToxy.

BuchHoeku
1. V¥V mpormeci BiTHOBIIOBANBHOI Tepamii Ta IiKyBaHHS 3arajioM OcOOJHMBE Miclie BiJBEICHO
HAJaHHIO 1HIUBiIyalbHO OpIEHTOBaHHMX pealimitamiiHux mociayr. EQekTuBHe mpoBeneHHs peabimitarii
HEMOXKJIMBE 0€3 YIOCKOHAJICHHS Ta ONTHUMI3allil IUTaHIB MPOBEACHHS Ta PO3KJIaJliB BUKOHAHHS MPOLEAYD Y
TMKyBaJTbHHUX 3aKIIa/IaX.



2. OckinbKH BiIOMO, IO HE icHYe e(EeKTHBHUX alrOPHTMIB PO3B’ 3Ky 3ajgad TOOYAOBH Ta
OITUMI3allii PO3KJIAaIiB 3a MOMIHOMIAILHUN Yac, OJHUM i3 Hale( eKTUBHIIINX MiXOMIB IS BUPIIICHHS ITi€]
npoOieMy, MO A€ MOKIIHBICTh YHUKHYTH JIOKQIBHUX €KCTPEMYMIB Ta OTPUMATH MHOXHHY TIIOOaTBHUX
ONTHUMAJLHUX PIllICHb, € BUKOPUCTAHHS TCHETUYHHUX alITOPUTMIB.

3. BuKkopucTaHHS aJNTOPUTMY HEYITKOI JIOTIKA TIiJBUIICHOI TOYHOCTI 3abe3nedye 3ropTaHHS
BEKTOPHOTO KPUTEPiF0 OOMEXKEHb Ta IepexiJ Bij OaraTOKpUTEpialibHOI OI[IHKK 10 OJHOKPUTEPiaJbHOI.
[lepeBaroro Takoro miAXOAy € BHUKOPUCTaHHS WiNboBOiI (yHKmiI cdopmMoBaHoi 3 BpaxyBaHHAM
0araTopiuHOr0 JOCBily €KCIEPTIB y raiy3i moOyI0BH TUTaHIB BiIHOBIIOBAIBHOI TEPaITii.

4. TlpoBeneHuii aHami3 i po3poOJICHWH METOJ JO3BOJSIOTH NPOBECTH MOOYAOBY Ta Oarato-
KpUTepiajbHy ONTHMI3AIII0 TUIAHIB BIIHOBIIOBAIBHOI Teparii B KOHTEKCTI PO3KIIAIIB MEIUYHUX 3aKJIaIiB.
BpaxyBaHHs iHTEpeCiB MAIliEHTIB B SKOCTI OOMEKEHb Ja€ MOMKJIMBICTH MiJBUINATH I1HAMBIIyasi3allito
HaJaBaHMX MOCIIYT Ta, SIK HACJIIOK, CIIPHUSE MOKPAIICHHIO ¢pEKTUBHOCTI ISIIBHOCTI MEIUYHHMX 3aKJIa/liB.
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