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OnucaHo roJioBHi acleKTH BHKOPUCTAHHSA TeHEeTHYHHUX AJTOPUTMIB JJisl po3po0d/ieHHA
riopuaHux iHTerpajJjbHUX cxeM, (pyHKUiOHYBAHHS TeHeTHYHHMX AJTOPUTMIB 1JIsi aBTOMATH-
30BAHOT0 PO3TAIIYBaHHA 00 €KTiB [0BiIbHOI (OopMH Ha TIUIOIIUHI AOBUIBHOI dopmu.
3anponoHoBaHO KpHTepii I BU3HAYEHHS MOCTIAOBHOCTI BHOOpY JeKaa Ta NJIOLIMH [Jsl
po3TalllyBaHHS, a TAKOXK KpHUTepii 151 BUOOPY ONTHMAJIBLHOIO PO3MillleHHS OJHOIO0 JieKasa.
Po3po0ieHo reHeTMYHHMiI ajdropuT™M [JIsi ONEPYBaHHsl KpuUTepisMu BuOOpy i Bindopy
HeoOXiaTHOol monmyasuii pileHsb.

In this paper main aspects of using of genetic algorithms in design of hybrid integrated
circuits is discussed and described the functioning of genetic algorithm for the automated
arranging the arbitrary shape objects on the arbitrary shape platforms. The set of criteria for
deter mination the sequence of selecting templates and platfor ms for arranging and also a set of
criteria for selecting the optimum arranging of single template are suggested. The genetic
algorithm for the selecting criteria manipulation and choice of necessary decisions is
developed.

Beryn

['pyny anroputmiB, 110 BUKOPUCTOBYIOTH iicto JlapBiHa sIK OCHOBHY PO €BOJIOIII0 HA3WBAIOTh
TCHETHYHUMH alropuTMaMu. BOHM MOXKYTh JUTMTHCS Ha TaKi HAPSMU: TEHETUYHI allTOPUTMHU, CTpaTerii
€BOJIOIT, TEHETUYHE MPOrpaMyBaHHsI, EBOIIOLIHE MPOrpaMyBaHHS.

I'eHernyHi anropuTMH BUKOPUCTOBYIOThCS JUIS BHPIIICHHS TaKUX 33/a4: IMOIIYK TII00ATBHOTO
eKCTpeMyJly JiIs: OaraTonapaMeTpUYHUX 1 HaOMMKeHUX (PyHKITIH, 3a0a4 U1 3HAXO/DKEHHS HAaHKOPOTIIIOrO
NUISIXy, ONTHMAJIbHOTO PO3MIIICHHS,  HAJNAIITYBAaHHS HEHMPOHHUX CHUCTEM, PO3POOJICHHS IrpoBHX
CTpaTeriH.

DakTUYHO TEHETHYHI alNTOPUTMHU ONTHUMI3yIOTh 3HaYCHHS OaraTonapaMeTpuIHuX QYHKIIH, ToMy iX
raiy3b BUKOPHCTaHHS Taka MMpoka. Bei mpencrasiieni 3aaa4i GopMyroTbes Ik QYHKIIIT, SIKi 3a71eXaTh Bij
JeKOT KUTbKOCTI MapaMeTpiB i r100agbHUI MAKCUMYM SIKUX BiANOBiTaTHME PO3B’ sI3Ky 3aaa4i [1].

1. Amnaji3 MeToiB MOMIYKY ONTHMAJIBHOIO IJIAHY PO3KPOIO
MoykHa BUAUTUTH TPU OCHOBHI TPYITH METO/IB, SIKI 1al0Th 3MOTY 3HANTH PO3B’ 30K 3a7a4i PO3KPOIO:
METO/IM MaTEMaTUYHOTO MPOTrpaMyBaHHS,
CBPUCTUYHI METO/IH;
METO/I EBOJIIOIHHOTO MOIIYKY.

Jo mepmoi Tpynmu MeETOMIB HaleXaTh METOAW JIHIHHOrO 1 HemiHiHHOro mporpamyBaHHs. Sk
MPaBUJIO, BOHU TapaHTYIOTh 3HAXOIHKEHHS ONTHMAJBHOTO DIllIEHHS, ajie HEMONIKOM IIMX METOMIB € iX
BHCOKa O0YHCITIOBANIbHA CKIIAJHICTD, SIKA eKCIIOHEHIIAIbHO 3POCTAE 13 3pOCTAHHSAM PO3MIPHOCTI 3aBJIaHHS
poskporo[2, 3, 4]. 3 1i€l MPUYMHM I1i METOAX He 30BCIM IMIAXOISTh /IS BUPIIICHHS 3aBIaHHS.

EBpucTruHi MeToM [arOTh 3MOTY 3HAa4YHO CKOPOTHTH YacOBi BHUTPAaTH Ha MOUIYK PO3B’S3KY
MPAKTHYHO OYy/b-SIKOI 3a/1a4i PO3KPOI0, MPOTE 3a iX JOMOMOIOI0 PIAKO 3HAXOIATh ONTHMANIbHE PIllICHHS.
3a3BUyail 32 JONOMOIOIO IIMX METOJIB 3HAXOJUTHCS PillleHHs, OJIM3bKe 10 ONTHMajIbHOro. be3nepeunoro
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MEpeBaro IMX METOAIB € MOMIJIMBICTh BpaxyBaHHS JOJATKOBOTO HAaOOpPY TEXHOJIOTIYHHX OOMEXKEHb,
Mpapa, Iie 3BYXKYe 1 00JIaCTh BUKOPUCTAHHS MOAIOHMX ajaropuTMiB. Jlo TOro *, Ii METOIU HE 3aXHIICHI
BiJI HOTPAIISIHHS B “TACTKU JIOKAJIBHOTO onTHMyMY” [4].

[TopiBHSHO HOBMMH BHIJIAIAIOTh METOIU EBOJIIOIIHHOTO MOIIYKY: TeHETHYHI alrOPUTMH 1 METOIU
reHeTHYHOro mporpamyBanus (puc. 1). 1li Meromu yCHilIHO MOEAHYIOTh B COOI MepeBaru eBPUCTHYHUX
MerofiB (IIBHIKHIA TOMIYK PO3B’SI3Ky OJM3bKOTO 10 ONTHMAIIBHOrO), a MepeadadaroTh CrocoOu BUXOAY 3
JIOKAJIbHUX eKCTpeMyMiB [5—7].

VY Ki1acH4HOMY TEHETHYHOMY aJrOPHTMiI II0YAaTKOBA TIOMYJIAIIS CTBOPIOETHCS BUIAJKOBOIO
TexHiKor0. Po3Mip momyssitii (BCIO KUTBKICTh XPOMOCOM M03HAYUMO K N), sSIKHii HE 3MIHIOEThCS TIPOTATOM
BCHOTO alITOPUTMY, € (ikcoBanuii. KoxHa ocoOMHa reHepyeThes sk L — OiTHMIA psaaok, ne L — goBkuHa
Koay ocoOmnHM. KoxkHa ocoOMHa — Ii¢ BHPIIICHHS ITOTOYHOI MpoOjeMu. Binbll mpumaTHa ocoOuHa — 11e
npuaaTHU  po3B’s3ok. Lli ocoOmMBOCTI pPOOSATh TEHETUYHWH airOpuTM TOPIBHSAHO 3  IHIIMMH
ONTHUMI3aliHHUMH JITOPUTMAMHU TAKHM, 1110 Ja€ Kpallnui pe3yinbTaT.

CTBOpEHHA
MOYATKOBOI Cemextiia
TIOMY/IALi
CxpelyBaHHs
MyTania

Pesymprat

Puc.1. Cxema pobomu cenemuyno2o anrcopummy

AIITOPUTM CKJIAZIAE€THCS 3 TPHOX CTAJii: CTBOPEHHS MPOMDKHOI MOIMYJIAIii BHOOPOM Bijl TOTOYHOT'O
MOKOJIIHHS, TIOBTOPHE CTBOPEHHS MPOMIDXHOTO TIOKOJIIHHS IIISIXOM KPOCHHTOBEPY, SIKHH TPU3BOIUTH 10
(dhopMyBaHHsI HOBOI I'eHepallii, 1 MyTalfis.

E(exTuBHICT TeHETHYHOT 0 allTOPUTMY TIPH PO3B’ I3aHHI KOHKPETHOT 3a/1a4i 3aJIeXKHUTh BiJl 0araTthbox
YUHHMKIB, 30KpeMa, BiJ TaKUX, K F'EHETHYHI orepaTtopu i BUOIp BIAMOBIAHMX 3HAYCHb MapaMerpiB, a
TaKOK CHOCOO0y IMPENCTaBICHHS 3aBIaHHS Ha XpoMocomi. OnTUMI3allis HMX YUHHHUKIB MPUBOAUTH JI0
MIJBUIICHHS IIBUAKOCTI 1 CTIHKOCTI IOIIYKY, IO ICTOTHO BIUIMBAE Ha 3aCTOCYBaHHS TI'€HETHYHHUX
QITOPUTMIB.

Cuia TEHeTHYHOr'0 alTOPUTMY TMOJisiTae B HOro 3/ATHOCTI MaHIITyJTIOBaTH OJHOYACHO OaraThbma
napaMeTpamy, IO BHKOPHUCTOBYEThCS B COTHSX NPUKIAJHUX MPOrpaM, 30KpeMa MpPOCKTYBAaHHS JIITAKiB,
HAJAMITYBaHHS MapaMeTpiB aJlTOPUTMIB i TIONIYKY CTIHKUX CTaHIB CHCTEM HENHIMHUX TuQepeHIianbHuX
PIBHSIHB.

Sk mpaBUIIO, TEHETHYHI aJITOPUTMHU “IOMIJIAIOTHCSA” He Ouibine Hix Ha 5-10%, rapanrtyroun, 1is
KOMOIHATOpHUX 3aBJaHb BUCOKY INBHJAKICTH poOoTH. Ha mnpakTuii TEeHEeTWYHi anropuTMH HEpiJKO
BHUKOPHUCTOBYIOTb CIIUIBHO 3 IHIIMMH METOJAMH, SIKi JIAI0Th 3MOT'Y MiBUIIUTH 1X e()eKTUBHICTH [7].
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2. TeHeTMYHHUIi ANTOPUTM PO3TANIYBAHHS JIEKAJIa HA KOHTYPi 10BUILHOI dopmu

BxigHuMKM JaHMMH IS PO3B’SA3yBaHHS 3ajadl PO3MIIIECHHS JOBUIBHUX 00 €KTIB Ha IUIOLIMHI €
MAacHB JIEKaJI, IKi HeOOXiJJHO PO3MICTUTH, 1 MACHB KOHTYPIB, B SIKMX MOTPIOHO po3rairyBaTty jekaia. Cami
KOHTYpPH MOXKYTh OyTH SIK MIPSIMOKYTHOT, TaK i JOBLIbHOI POpMH, TOOTO MaTepian Mir BAKOPHCTOBYBATHCS
B MONEPENHIX 3aJadax 1 3aJMIIMBCI Yy Biaxomax. Tak caMo 1 jekajla — MOXYTh MaTH IPaBUIIBHY 1
HenpaBwibHy (popmy. Hacammepen HeoOXimHO BU3HAYMTH, SKi Jiekaja MOXKHa Oyje pO3TallOBYBaTH 1 B
SKOMY KOHTYpi. Y BUNAJIKy, KOJIH Yy JIEIKOMY KOHTYpPi HEMOXIUBO PO3MICTUTH KOJIHE JIEKallo, KOHTYp
ABTOMATHUYHO MOTPAILISLE Y BIIXOAH, 1 MU HOT0 BUAAISEMO 3 MACHBY KOHTYPIB.

Jdnst poOOTH TEHETUYHOro alNrOpUTMy HacamIiiepell HaM IMOTPiOHO BU3HAYMTH, 33 SIKHMH KpU-
TepissMH HEOOXiHO BHOMpATH JieKana i KOHTYPH, B SKi BOHU OynyTh po3minryBaTucs. OCKUIbKH Hamepes
HEBIZIOMO, K01 opMH B Hac OyIayTh JieKaja i KOHTYpHU IUIOIIMH, Ha SKi MM OyJeM pO3MIIyBaTH JieKaja,
HEOOXiIHO po3risaaTu pizHi kputepii. Crioyatky Tpeba po3risaaTd KpuTepii, siki OyayTh onupaTHCs Ha
oIy 1 popmy Jiekas, Xxoua He Tpeba BIAKMIATH 1 HII MOXKIIUBI KpUTEpil.

BusHavyeHHs TakuX KpUTEPiB AaCTh 3MOTY 3pOOHMTH PEHTHHTYBaHHS KPHUTEPIiB 32 e()EeKTUBHICTIO iX
BHUKOPHUCTAHHS 3 MOJJAJIBIIINM BPaxXyBaHHSX Ii€] epEeKTHBHOCTI Yy eKCIIEPTHIH MiJICHCTEMI.

s po3ramyBaHHS JIeKajd 32 KOHTYpaMH Ha OCHOBI T'€HETHUYHHUX aJTOPUTMIB OyJIO Po3poOIIeHO
AJITOPUTM pO3TAlllyBaHHsI JIeKaja 3a KOHTYPOM JOBUIbHOI (hopMH. Byo po3risHyTo Taki Kputepii BUOOpy
JICKaJT JUIS PO3MIIIECHHS 1X Ha IUIOLIMHAX |

MaKCHUMallbHa TIIONIA;

MiHIMaJIbHA TUTOIIA;

MIHIMaJIBHHUI TEPUMETD;

MaKCUMAaJbHUI IEPUMETD;

MiHIMaJIbHE OIHCaHe KOJIO;

MaKCHUMallbHE OIMCaHe KOJO;

MiHIMaJIbHA OMKCAaHAa TUIONIA MPSIMOKYTHHKA,;
MaKCHUMallbHa OIMCaHa IJIoIA MPSIMOKYTHHKA.

Leii cicok He MpeTeH lye Ha TIOBHOTY, aje Il KpuTepii MoBUHHI OyTH 0a30BUMHU JJIsi pO3B’ I3aHHS
3a7a49 PO3KPOIO 3a JIONIOMOT'0I0 TEHETUYHUX aJTOPUTMIB.

Hanpukman, takuii kputepiid, sk MakCHMalbHa IUIOMIA JieKalla JacTh 3MOTY BiIpa3sy pO3MICTHTH
HaHOUIBIIE JICKANO 1 3MEHIIUTh MOMKJIMBICTH TOrO, IO L€ JeKaJo He Oyme po3MilieHe. A MiHiMajabHa
IJIOIIA JieKasla JacTh MOYKJIMBICTH PO3MICTUTH HAMMEHII JieKala B TaKUX MICHSX KOHTYypa, JIe BEIHKI HE
MOMICTSATBCS, 10 JACTh 3MOI'Y 3MEHIIIUTH BiJXO/IH.

3aJIe)KHO Bijl PI3HOBHIB 3a/ad PO3KPOI0, PO3POOHUKMA MOXKYTh JOJABATH IHIII KpHUTEpil, sKi, Ha
TXHIO TYMKY, MOXXYTb i1CTOTHO BIUTMHYTH Ha pe3yJbTaT BUKOHAHHS IIOCTABIICHOT 3a/1a4i.

i xputepii TakoX MiAXOIATH 1 Ui BUOOPY KOHTYpiB. i pobOTH airopuTMy HEOOXiTHO BBECTH
KpHTepii A1l pO3MIIIIEHHS JieKaia B KOHTYpI, a caMe:

KUTBKICTh CHUTBHUX CTOPIH JieKana i riommHu (el Kputepiil 1ae MOMIJIUBICTH PO3MICTHTH
JICKAJIO BIIPUTYJT JI0 KOHTYpA TUIOIIMHM | THM CAMUM 3MEHIIIMTH MOXKJIMBI BTPaTH MaTepiany);

KUTBKICTh YTBOPEHHUX KOHTYPIB MICIsl pO3MILIIECHHS JIEKaa,

KUTBKICTh HEMPHUIATHUX KOHTYPIB, sKi ICIA pO3MIIEHHs Jekaga OyayTh BiakuHyTi (meit
KpHUTEpid Jae MOXKIHMBICTh BHOpATH Take PO3MIIIEHHS, 3a SKOTO YTBOPUThCS HaWMEHIIa KiTbKICTh
KOHTYPIB).

Jlo 1uX pO3TISHYTHUX KpPUTEPIiB MOXYTh OOAATHCS 1 1HINI, SKi OyayTh JaBaTH IIO3MTUBHUN
pe3yNbTaT Ui IEBHOTO PI3HOBU/Y 3a/1a4 PO3KPOIO.

Jiist poOOTH TEHETHYHOT'O allTOPUTMY, CTBOPIOEThCS TTOYATKOBA Tomyssiis. [lomymsimis — ne Habip
TeHiB. Y HaIlOMy BUTAJIKy I'eH — I1e Ha0lp KpUTepiiB U po3MillleHHs JIeKall Ha TUIOIIHHI.

Hanpukman: (a,b,c) —1e rew,

JIc a — KpUTepiii BUOOpY Jiekaa,
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b — kpurepiit BuOOPY KOHTYpa, Ha KKl Oy/Ie PO3MIIIEHE JIEKaIO;

C — KpuTepiit BHOOPY PO3MIIIEHHS JIEKAll.

[TouaTkoBa MOMYJIAIIST MOXE CTBOPIOBATHCH SK 31 BCIX MOMJIMBHX T€HIB, TaK 1 MaTH IEBHI
oomexeHHs1. ToOTO, € MOXKIHMBICTh ICHYBaHHS TUIbKM TIEBHOI KuTbKOCTi reHiB. [licnms yTBOpeHHS
ITOYATKOBOI'O TIIOKOJIIHHSA KOXKEH TI'€H OIIHIOEThCS Ha MOMJIMBICTh TPOJOBXKEHHS pPOAY, TOOTO
00YHCITIOEThCS (DYHKITISE KOPUCHOCTI. Y HAIIOMY BHITaJIKy MU OIIIHFOEMO, 3a JIOIIOMOI'OI0 SKOI'O T'€Ha B
3aa4yi po3Kpor0 OyJe OTpMMaHa HaiiMeHINa ruoma BiAxomiB. OIHUBIIM Pe3yIbTaTH —BiAOHPAEMO
npuoan3Ho 30% reHiB, SKi MMOKa3ajld HaWKpalimid pe3yiabraT. Lleil mpoliec Ha3MBAEThCs celekiliero. I3
30epeKeHUX TeHiB (MPOMDKHE MOKONIHH) 3a JOMOMOIO0 TeHETHYHHX OIepalliii — cXpeleHHs i/abo my-
Tallii — MU YTBOPIOEMO HOBE ITOKOJIIHHS 1 OI[IHIOEMO HOT0 CIIPOMOYKHICTD IIOJI0 MOJABIION0 ICHYBaHHS.

Jnst 33129 PO3KPOIO TIONIYK B JIOCKOHAIMX T'€HIB MPOJOBXKYETHCS JOTH, JIOKH HE PO3MICTATHCS BCi
Jekana abo He 3aKiHYaThCsl KOHTYpH (puc.2).

CENEKLIA CXPELLYBAHHA
FEH 1 i FEH 1 _— —~ TEH A(1X2)
>z
FEH2 i ok MEH2 L~ = TEH B(1X2)
-~
FEH3 = MEH2 . TEH A(2X4)
-
TEH 4 I— TEH 4 - — "~ rEHB@
= = o~
~ . e
BuxigHe MpomixHe HoBe nokoninHa
nokoninua t nokoninua t t+1

Puc.2. Cxema noutyky 2enie 0ns Ho6oi nonynayii

Bxignumu naHuMu Uit poOOTH po3poOIICHOr0 AITOPUTMY PO3TAIllyBaHHs JIEKaJ JOBUTBHOI (opMH
Ha IUIOIIMHI € MAacHuB JIeKaJl, sIKi HEOOXIHO PO3MICTUTH, 1 MACHB KOHTYPIB, B SIKUX ITOTPIOHO PO3TAIIyBaTH
JIeKaa.

1. ITouyaTok poOOTH ANTOPUTMY.

2. OrpuMaHHs BXiHHUX JaHUX.

OTpUMY€ETHCS MacHB JICKaJ, SIKI HEOOXIJHO PO3MICTUTH, 1 MACHB KOHTYPIB, B SIKUX PO3MIIIYIOTHCS
nekana. /laHi nepenaroThes 3 IHTEPaKTUBHOI IiICHCTEMH.
3. Po3paxoByemo, sKi Jiekajia MOTPAILISIOTh JI0 IEBHUX KOHTYPIB.

AmnanizyemMo, sKi jeKajia MOTPaIUISIOTh 10 IEeBHUX KOHTYPIB 1 CKIaJaeMO CIHCOK. SIKIO B MEBHUM
KOHTYpP HEMOXJIMBO PO3MICTUTH KOJHOI'O JieKaia — e KOHTYP aBTOMAaTUYHO MOTPAIUISIE Y BIIXOAHU, 1 MU
HOro BUJIASIEMO 3 MaCHUBY KOHTYPIB.

4. ]lgg KO’KHOr0 T€HOMa IPOBOIMMO ITEpallilo.

JIst BCiX MOXKJIMBHX BapiaHTIB HaOOpiB KpuTepiiB (reHiB) MpOBOAMMO iTepailito (po3TamoByemMo
JIeKaa).
5. PoszpaxoByemo miomnny BiixofiB i BHOMpaemMo M% HalKpaIyuX pe3ylbTaTiB.

Jnist KOXKHOTO MOKJIMBOTO PO3TAIlyBaHHS JieKalla OOYKCIIOEMO TUIOILY KOHTYPIB, B SIKi BXKE HE
MOTPanuTh JKOTHE JIeKajao, TOOTO Ti KOHTYpH, sKI mimyTh y Biaxomu. Ilicis 1bOro 3 OTPHUMaHHX
pesynbraTie  BuOMpaeMo M% pe3ynbTaTiB (CEMEKI[iOHyeMO HaWKpalli TeHH), [A¢ IUIONa BiIXOiB
HallMEeHIIa, BpaXxoBYIOUH PE3yJbTaTH, SKi HAOIKAIOTECS 10 THX MY.
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6. Po3paxoByemo, sKi Jiekajaa HOTPAIUIIIOTh 40 HOBUX KOHTYPIB.

Amnanizyemo, sIKi JieKasia OTPaIUISIOTh 10 HOBUX KOHTYPIB 1 CKJIaJIAEMO HOBHIA CITHCOK JIEKal.
7. Uw € Juis yTBOpEHUX HOBHX KOHTYDIB Jiekana?

SKIO B HOBHUX KOHTYpaxX HE MOXKJIMBO PO3MICTHTH KOIHOTO JieKaja, MEePEeXOquM 110 KPOKYy 8, B
THIIIOMY BUIIAJKY MEPEXOAMMO J10 KpOoKy 9.
8. YTBOpEHi KOHTYPHU BIIHOCUMO J0 BiIXO/IB.

KonTypu nmoTparisiioTh 10 BiIX0/IB 1 MU X BUIAISIEMO 3 MACHBY KOHTYPIB.
9. Yu e mie sekana 1ist po3MIilIeHHs?
[epeBipsiemo, 4H € y BUXIIHOMY MacuB IIle HE PO3MIIIlCHI Jiekaa. SIKIo Hemae, mepexoanMo J0

kpoky 11. B iHmomy BunaiKy nepexoanmo a0 kpoky 10.
10. CxpernryeMo Hafikpalll pe3yJabTaTh 1 OTPUMYEMO HOB1 MOYKJIMBI T€HOMHU.

3a JI0MOMOr0K0 TeHETHYHHX OrepaTopiB (KPOCHMHIOBEpY, MyTallii Ta iHIINX) CXPEIIyeEMO OTPHUMaHi
MOKOJIHHS JIIsI MOXKIIMBOTO 3apO/DKCHHST JIOCKOHANIIIOro TeHa. Hanmamians BUKOHAHHS TEHETHYHHX
orepaliii He BUKOPUCTOBYEMO TUX KPUTEPIiB, sIKi JIaji HEraTUBHI pe3ynbTaTd. OTPUMYEMO HOBI MOMKITHBI
reHomu (HOBY momyuisiiio). [lepexomumo 10 Kpoky 4.

11. BuBesieHHsI pe3yibTaTIB.

Ha 11p0My Kpoi1i BHBOJMMO TaKi pe3yJbTaTH:
MOCJIIIOBHOCT PO3TAIllyBaHHs JIEKaJ Y KOHTYpax 3 KOOpIUHATAMH PO3MIIIICHHS JICKall ;
MIPOLIEHT BiIXO/IIB;
SIKi JIeKajia He po3MilteHi (SKIo Takxi €).

12. Kigenb poOOTH aarOpuTMY.

3. T'eHeTHMYHHIi ANTOPUTM TiOPUIHUX iIHTErpaJbLHUX CXEM

3ajaya po3MIillIeHHS BEPIIMH rpady € 3B’ A3aHOI0 3 TEXHIYHOIO 3a7a4elo, 10 MPOSBIISEThCS i Yac
MPOEKTYBaHHs TiOpPUIHHUX IHTErpalbHUX CXeM — po3MilleHHs kpucramiB. Lle oxHa i3 3anady, sika Mae Ha
MeETi SKiCHE MPOEKTYBaHHS cXeM. TOoMy 3ajadya pO3MIleHHs KpHCTaNiB rependavyae BENUKY KiUTbKICTh
MOJIYITIB JUTS PO3MIIEHHS 3 MiHIMAIBHOIO CYMOIO PO3MILIIEHHS IPSIMOKYTHHKIB 1 MiHIMaJIbHOIO JIOB)KHHOIO
Tpac, ki 3’ €AHyITh Moay/di. ToOTO I 3agada ONTUMI3allil, IKy MOXKHA PO3B's3aTH 3 BHUKOPHCTAHHSIM
TCHETHYHHX aJITOPUTMIB.

OTpuMaHHSI ONTHUMAJIBHOTO PE3YNbTaTy 3aJadui PO3MIIIEHHS 1 CTUCHEHHS TOMOJOTii MOXIJIHBE
3aBIIIKM KEpPYBaHHSIM IIPOIECY T'€HETHYHOTO MOIMIYKY, 3MIiHH PO3MIpY TOMMYJIii, po3Mipy MOKOJIHHS,
HMOBIPHOCTI BUKOPUCTAHHSI TEHETUYHUX OIEpaTopiB, MTy4YHOI Mirpaiii, kepyBanHsi Bubopom. Lleit kiac
3amad HanekuTh 10 3agad NP ckmagnocti. Onmcana eBpHCTHKA Ja€ 3MOTY 3HAWTH 3HAYHY KUIBKICTh
JIOKQJIBHUX PO3B’ A3KiB 3 BETMKOK MOXKIIMBICTIO 3HAXO/KEHHS TJI00aJIbHIX ONTHMAIBHUX pe3y bTaTiB [1].

l'enernyni adropuTMU IMIMPOKO BUKOPUCTOBYIOTHCSI B CYMDKHIM 00JacTi MOIIYKY ONTHMAaIbHOTO
pO3TalllyBaHHS €JIEMEHTIB Ha KpucTaii. Hanpuknaza, ['eHernyHuit ANroput™ Uit onTuMi3allii o0JacTi
3arainpHOi TonosoriuHoi cTpyktypu (GALO) 3acHOBaHMiI Ha CHEIialbHOMY KOJyBaHHI PIllICHHS i
BH3HA4YeHHI (yHKIIi OLIHKK, Y HHOMY 3aCTOCOBYIOTHCSI €(DEKTUBHI OINEpaTopu CXpEIlyBaHHS 1 MyTallii, a
TAaKOXX JIBAa JIOJATKOBI EBPHCTHYHI OIEepaTopH, MpU3HAYeHI IS MiABHILEHHS e()EeKTUBHOCTI METONY.
ANanTUBHMM MiJXiJi aBTOMATHYHO 3a0e3leuye ONTHUMAaJIbHI 3HAYCHHS JJIS BIPOTIIHOCTI aKTHBAIIil
onepatopiB ['A. Tlepmmuii 3 eBpHCTHYHUX OMEPATOPIB BUOMPAE BUIMAIKOBUHN OJIOK 1 3MIHIOE HOTO Tak, m100
MOJIMIIATH Po3B’A30K. Jpyruil mpu3HAYEHUH JJIsi BUPIBHIOBAHHS TOJIOXKEHHS OJOKIB 1O TOPH30HTAMI i
BEPTHUKAI, 110 TPUBOIUTH JIO IIUILHOT'O MPWISATAHHS 1X OJIUH JI0 OTHOTO.

BucHoBok
OcHOBHA MeTa CXpElIyBaHHS — OTPUMAaHHS HOBHMX BapiaHTIB pO3B’ 3KiB OPIBHSIHO 3 THMH, IO BXKE
icHytoTh. TOMy OOOB'S3KOBOIO YMOBOIO € T€, IO BHACIIJIOK CXpEIlyBaHHS JBOX OaThbKIBCHKMX OCOOWH
MMOBUHHI BUHUKHYTH KOPEKTHI y MEKaX MOCTaBJICHOrO 3aBJaHHs HAIAJKUA. Y ISIKUX BUIQAKaX I yMOBa
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BHMAara€ BUKOPHCTaHHS "HECTaHIAPTHUX' TEHETHYHUX oreparopiB. He BapTo po3liHIOBATH T'€HETHYHI
aNTOPUTMH K CBOEPIAHY TaHarero it 3aBaaHb onrumiszariii. Icaye NoO Free Lunch teopema, 3rigao 3
SIKOIO Ha TIOBHI MHOKMHI 3aBJIaHb HE MOYKHA BUIUIMTH HalKpaiuii Meroa onTumizailii. ToMy 3 BEIHKOIO
BIPOTiHICTIO TEHETUYHI AJITOPUTMH MOKAXYTH K MIHIMyM He Kpallli pe3yJIbTaTH MOPIBHSIHO i3 CIeialbHO
PO3pO0ICHUMH METOaMH.

[o-mepure. Bennkoro mepeBaror €BOMIOLIHHUX OOYHCICHb € MOMIJIHMBICTh BHKOPHCTAHHS YHi-
(iKOBaHOTO MiAXOMy JO BUPINIEHHS HaWpi3HOMaHITHIHX mpobneM. [lin wac BUpIlIEHHS CKIaJIHUX
3aBllaHb TepeOOpy reHEeTHYHI aITOPUTMHE MOKa3YIOTh MPEKPAcHi pe3yabTaTH.

[Mo-ppyre. [lpu peamizanii anropuTMiB BEIHKY yBary HeoOXiHO 3BepTaTd Ha crenudiky MOBH
MpOorpaMyBaHHs 1 HFOAHCH MPOrpaMyBaHHs IUX anroputMiB. Lle Moke aTu meBHUI BUTpaIl y 4aci.
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