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Haykosuiv xypHan ApyKYe CTaTTi HayKoeuis By3iB Ta ycTaHoB YKpaiHu,
iHWWX Kpaid BiANOEIAHO A0 PYBPKK:

MatumHosHascTeo. OGpoBKa MaTepianis y MawnHOGYAYBaHHI
Mpunany. 1PagioTexHika Ta TesekomyHiKauii
[HchopMBTHK UCHIOBaNbHA TEXHIKA Ta aBTOMaTM3aLIA

PO3pOBKe KOPUCHYX KONANyH

Pepakyiina woneria:

FokT. Texs. Hayk, npochecop METBHVYYK M.~ ronoswwi pepakTop
FoKT Texk. Hayk, npodhecop TPABAP LT — 3aCTYNHUK FONOBHOTO PEAAKTOpa
£oKT. -, HayK, noothecop MYXAVINEHKO BB. - stenwn cexpetap
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EAKKA M.T, — [IOKT. TexH. HayK, Npothecop:
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B JOKT. TexH, Hayk, npothecop, akagemik HAHY:
MAHOWMOB B AOCT TeXH. Hayk, npodecop;
MOCKBIH M1 AOKT (h-m. HayK, npocecap;
{I0BIKOB MB ROKT TexH. Hayk, npodecop; akapemik HAHY;
OBAHAEP NM OKI, G- Hayk, npodpe
[IAHILLEB AE FOXT. TEXH. Hayk, Npothecop;
ORI 1P ROKT. TexH npochecop, Unen-kop. HAHY;
CAMOTOKIH B.E. - [oKT, TexH. Hayk, npocecop
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0.M. Mipommnnxk, 2 108KT
Yepiacosuit inemunym nokexnoi Gesnexu in. Iepoie Yopiolu

LHOOPMANHHO-AHAJ ITUYHI ACHEKTY IIPOUECY BU3HAYEHHS
TA SABESNEUEHIA [IOXEXKHOI BE3IEKY BUCOTHUX BY/IUHKIB

Hpoc weata seGeane e Geanexa aodeis y uconnux Gyouniax nagyeae 0cobigozo
SIS G yAOGAX Specmanis Gydicuugmaa ma pecypenozo depiuumy. B cmammi sanpo-
HORCBANG MEX10 102810 NIOGRUENIS PRGNS Td)OPMAULING ANAIMUNN020_SUBEINEUEUNA Ha-
Coenits Wodo HOKEKI0T Geaneri WARKON pospobKiL Modened, Memodie i 3ac061i6, AKL
Janamic GO el NOKEXRHOT deanelu Kumaa md cniegionocumi
JUBUKIL 5 {020 46 PIILCHIO.

QO3E0ASIND Gl

Beryn. [Kinpkiers saaopriaiing ciryaniil i 30KpemMa HOKeK B ocranii POKH Mae€, Hit msuxb,f‘
Criiiiy TeHARIILIG Je spoctanis. 3po et HoxesKk y okiuTAoBiH eepi, HacaMiepea y Gara-
TORSBUPE Ui Gy Kkax. Bicoxa itina seMenHiX {ARIOK Y BEAMKUX MICTAX 3YMOBIIOE Gy TiBRHIT
10 mieo s Gyuniin. epesrinerts neiumy Hag IPOIO3MLIEI0 BUIHAHAE 11e/{0CTATHIO yBary 10 3:;
'a Geanenens GealeKi A0/, B0KpEva THN, i JKHBYTH Ha BepXHix ropepxax. OUeBUAHO, IO Ha BlJ
SEHY B ML IOTIOBEPNOBIX. OV 1HH VIPY/UIOCTbES €BAKYAIUA Ta 3pOCTAE CXUIAAHICTD 60)).013,6_11.
ORI L0 0CCOIIIOCTE HOMKEKHOT BEaNCKIl BICOTIIX KITAOBHX 6y AMIKIB HATEKITD 1 Max
HoBUA BeyTHieTs doxekiol aptomaric. esnnm yiion A6IABIINTH Ge3TeKy HKHTETIB MOIKHA 6yn0°
6 30 PARYHOK BIROD(CTaNRa noxernx apadim. Auxe (inanconuit nedinuT 3yMOBIIOE Maiidice TTOBH
Ty miey rricin. Tae, y Kiesi € onane a8i noxesiir apa6uii 11’ ATACCATHMETPOBOT IOBKMHIT, IO rapas:
wrye |,;n ‘pa it onepanii o 16 nosepxy. Y 10il %e uac HCOTHUX BYAHHKIB Y cTosmii = 6IM3LKO ¢
Gina AEOX THEs | AHAdIA T KiabideT At GLivite, nik 16 mosepxis. >
VS BHOMY MOMHA SEBC[/DKYBATH, 10, DIBEHD GE3NCICH MelcalLLiB BEPXHIX MOBEPXIB 3H:
JUMThEs! a1 ‘.am.llmixm HUSLKOMY Piiti | 11¢ 1HOB'A3aHO e e 3 1e6ealeKoI0 BHHHKHEHH S TTOKEX:
Bupiicitist (GET PGS MORIIIE 2 PAXYIOK JBOX CIUIAJIORIX: TO-ITepLe, nepeAGauHBULL TIPH
Gy T HASIBITC U 3ACo0iB. PATYBAHIS MENIKAIIID, TAKHX S A0/(TKOBE obnagnanus Ha Aaxax
T, 110 APY I, AGEHCII HoTeHG I NORYIKi i(OPMALHIO-IITHHIN CyNPOROAD

i3 BEAGIDKOIO MOSKAUINK Pl Uil
Awasiz ocTapmix gocaipkens | nyGaikanii. Biconanmy ananiz naykosux JiTepaTypHUX K
P, POGUMO BHCITOEOK PO TC, WO B Hill IPEACTABIERO Jitlte Nepuinil UAsX BUpimCHHs 1poGeNl S
Geanielol MeuGUULE BHCOTHNX OYAIHKIB, 30KPCMA IONOBHA yBATd 30CEPE/DKEHA HA APNXITEKTYPIHX
TAIKOC A BUKOPHCTAI /0/ATKOBOTO 0612/ \HANS A5

HOUTIY CRUGVAILIT, [, — SHC B T0YATIEY HOMOKT /0 GIOKYBANIISE @BAKYALIAHNX WIAXiB, A HMOBIp:

HICHL SERICPUIIROANOT eHASYAINT 1, — YA, HPOBEACHIE JHOALMIL TPI PyCi 3 niisibHicTio Gisbiue 45
M0 AP 10610 HMOBIPIICTH GATEPCIIKOMTITOT enaryal Aopismiosariume (1, +1,, —4,) /(t, +1,,7),

O CTAC CILUIIS ACKLASIH 1ETOVHITN (DI Geanepeinko ol eparcyartii na ii Geanexy.
TN I pAsOK AOCATDKEL Ton' sl 3 anaiizon

i > Bi0 30 S mioneil niMOOTLes 1A eakyaltl Aidrai Ta cXonam, Tomy
‘mmm € KOMIACK Y BRI 1 Gy ABapUTHO-PATYDANBIORO CHOPAKCHHS, AKE A03BOTNTH 3Aiiic
AT MEERITLAN] aBTOHOMIUY ciicyaitiio. T1po6aemi, 110 cyMPOBOAKYIOT BNPOBA/IKEIHS TAKNX

T4 08 AN B OCHOBNOMY 14 MATCPIAALIIMIL JATPATAMH, POSTASARIOTHCS B [3]. Troumy

% 51 CBUIYAIGT HeKiin ~ ancrocypa i1 i Y

4 BACTOCYBUHHA psiryBasibiuX pykasis. Ilepesarn ta:

opyioTbest B 4] 5 i}
3 pngym{m‘m AUANTBY HUYKOBHX J0KepeN, poGuyo BHCHOBOK TIPO TE, 110 ¢!
q;rsnmu L TCOPETIIN POBPAXYHIIT Geaneynol CBAKYALT, SIKI BU3UAYAIOTHCS
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Yemsepra asa
1 pesyamrati v okoy
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FO3BASYETHES LLIAXOM TIpHpiBHIoBansr Ainux wactin sancxuocreii (1)1 (35
Y(TLOCTPUKOBOMY fiepioal Gyae ofepskani iina, fka nesiy umion Gyse daxios
GAIANICOBAROCT] Lilt fia KUTAO i piBHst HOEO MOKEXHOL Gesredt.

T inon, hopyagisiis ta poas's30K SKAIANIX 3709 CTAHOBUTIME AHATITHYHY OCHORY A

1 ROUECiB UPWITHATTA PILCHD 9K UPALIBIHKAMI NOKEKHAX (IAPOIALNIB, TAK i NOTCHIGHIIMIL TOKYIlS
1M KBA YTHD 1A BEpXUIX TOBEpXAX

Enevenni komeniii indopmaniino-anaitnmoi cucrem. Edexrinminm sacobon, sxuil Oyies
1 HEODHCTOBY BATICH UL HIATPHNKR 1pIHIATTA piifierih Ta KOHEY AbTATHBIONO CYnpoBoay, Oyae inposs
piiizo-amiimimot cneress (TAC), konnennis cipopenst sKoi liepea6atae pUPILUCHHA TAKHXEE
Hpob et g
o] MATIOr0 Aa6esieen e eI Y anpaMKy paiionasisauii Ba6opy npu npuAGanHi
SN Y BHCOTHUN GY/UNICAX LUSIXOM TOPIBIAIBHORO Atayi3y NPONOSULIT KK Ta PIBIS TIOKes
HOT GCAEKIt i HONLVKY TO KM iBHORAI; ’ n
BHALANETHA TiMosipuocTCil satnbesi A noxexi y Takux GyAWHKAX, HMOBIPHOCTI, MOCTPDKIATH
BUL NOKEsN T Ao poCT] notepniti vi i Hacaikis; el
PO3PCBII MOACACH Ta MCTOAIT, AKi JOABOJIITH ielTiiKyBaTH Uiy KBAPTHPH SIK 3aJIEXKHOCTI BIAS
GHY T LI, 30BN GAKTOpIN T PisKs if MOKEKHOT Geanexis; .
MOACIIONAITS HAHOLIBIN HMOBIPHIX ILAXIS (OUMPENTA TOKEXKI 3ANEKHO Bil TOYKH 11 BHHHK:
HEIS 1 WBIGIKOC T POSIOBCIOUKENIIE HOFIHO. .
Dyt onysan takoi TAC 1035015 BH3HANATH 0COGAMBOCTI MOXEXHOT Ge3NeKu TOTo MM iH=SE
1010 GV Y, HONCPXY, KBAPTUDH § apryMCHTOBANO BKA3YUATH 1A HEOGXIZMICTD MAPUTETHOTO HOMIY S
| KOMH]ONICY MEBK 1100 14 NOKEH 10 Geanvkoln. B yNOuaX (iHAKCOROro Ta pecypeHoro Aedili=
|y A peayabTATIE Moe ToBami, Ailicnionanoro da onomoroio IAC, srasyparuMe HA aKTyalb- S8
WCTD OB S IAMST SAMAME ONTHMIGANIT, Sk HoJTaTHME Y MAKCHMATLHO M{)‘/K.JIHUDM}’ 3a6e3MeyCHHI
SACOTHILA ALIOBIY SY MUK 3aco6ani HOMEpEpKeriiis T MIKBIAALT MOKeKi, y Nepuly 4epry Ha
IepXBix 10BEPXay A
Bucnonks i nepenexzam. Sayiaianio, o ipoGicna safeaneieniia noxciaiof Gesnex BHCOT:
(X Gyt D BHWICLY TOPIBHAHO HE/IABHO, i TOMY Y CYNACHHX HAYKOBHX JDKepeax Maipxe BiZICYTHS
ichapavaliian 1po Gctiekrn i wpiueins. £ Guibiioeti poGit 3 npoSremami ToxKeKHOl Geamert ro-
[0BHA YBALA AKICHTYCTHES 1A POAMIILCITIT HTOKEKITX JCTO, MOMUIMBIX MISIXAX MOIMPEHHS TOXKeX,
feaias By dacropis MOKE 11 CIH HOTEPTLIMX.
AUECHTI010 KOHEY ALTATImIN XepaKep sacrocysaris IAC cpusTnMe Girbin montomy  ifidhop-
WY BAIIO AK HACCAeHsE, TAK | OYAIBCAINIX (iPM, @ LIS NOKEKHHX TiIPO3ALMB BiirpARATIME POJTD
106y, TIENEUKENIS TOIKE R T 1IPOIIOIY BAI MAHOYTILIX Jtiit.
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MIPOIIHUK Caer Mikosaiiosuy —
Tepoin Hoprobust
fayi osi irepeci:

anonkr Hepachkoro criTyTy moskexiol Geanexn

= HCHEKII TOAEKIOT G Set y WHEOTIHX Gy uiax;
= CHUTCMIL ABATTHNIOT 06POBKIL AATK.
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YIMHKAX [OBHICTIO BIACYTII, IO 1IPHABOAITL 10 HOT: X HACHL UK
sz\xquymuu CYHACHHIL CTAH i3 TOKEKHOI0 GEINCKOI0 BICOTIIIX ( Ao L Uiy
TEPBALIHOT HEPYXOMOCT] IHISMU OCHIDKENIS BAAKAEMO
<1 BUBHAUCHHS TCHACHIIA AMHAMIIH KiALIKOCTT HOKENC, HOKPEHA y ICOTHIR OYATIIKIA
~ BCTAHOB/CHHA BANOKHOCT] MMM 1A (BAPTUPH Y BHCONIIX GYAMIAX HiC HLIGKIOC B
NEpIIOMY eTani Ta iHimuX (akTopiB — HA APYIOMY CTam AOCHIDKCHI;
— BUBHAYCHHS TTOKAZHIKIB TOXKEHOT GeaMei KMTIa Y BHCOTIHX Oy AN
~ BCTAHOBJICHHS AZEKBATHOCTI TIOXKEKHOT Gedrerd HKHTIA 1a HOro Wit

(is NOKAZYE, 1O EIALKICTH 10

TlocTaHOBKHM 3ajau Ta acmekTH ix poas’ssky. llomepeiii aus
JUHAMIKE cepe ol KinbKooTi 3ar HOANK N HOKE
SiraeThes BPOCTAIS K ILKOCT
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' JkAX MA€ MOCTii TeHJIEHIIO A0 3pocTants. B TOH ke Ha¢ CIloCTe]
L skeprs BiA NOXEK y Brcomnux Gymunkax (prc. 1)
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2000 2001 2002 2001 2004 2005

- = Copepis KITHKICT, SarHOME HA O/ LIOKOKI
e Cepe/psl KULBKICT SUTHOIX, 1L O/ HOACIK § BUCOTIOMY |

* Puc. 1. Cmamucnugini gani
[oanauumo N — KiTBKICTh TOKCH y KHTIOBIX Byamuiax, N
To sanava BAGRAMCHIGT TCHACHII JUHANIKH KITLKUCTI OO TBOMITHEA 10 inerTndicaui 1
T O N R
, X,)— BEKTOD BHYTPIMIHIN Td JOBHILIHIN NYIPAMETPIB, (U0 BITHEAIOTS HA BRHKKHCHIS NOKEIK
ux Oypu=Kay, 3ayBai Mo, 10

, — KITBKICTD O ) BHCOTHAN €V, IHHKIN

“(Z,. Zy, iy Z,;)— MADAMETDH, 1O BILIMBAIOTH HA BUHMKHEHHA TOMKEKI Y BY

| CICMEITTH BRA3AHKX BEKTOPIB HACTO CHIBUA/AIOTE.

\ JLwt apyroi sanadi HeoOXIAHO ineHTH(IKyBaTH FAICKHOCTI (H2 TICPIIOMY €Tail);

! L 0=06(0,0 =60k, 0 =G 0, =Gt k), . (@)

¢ Q' wina xpapTipH, 0, — 1N KBAPTHPH'Y BUCOTHOMY GYAAMHKY. 4~ HOMCD NIRCPAY

JLnst ApYroro crany 3ajeikHocTi € TaKuMH:
0=G(t, X), 0 =G (t, k, X), O,

* BH3HAYCHRSA TIOKASNIKID NOKSKHOT GEANCIH I Y BUCOTHNIX CYANIIGL & GHEHIOENO,

BYIOUW CTATHOTINNHI AZHL TA 3AKOH BEAHKHA MHCel. Jlo TR HOKAHE KB ULASKILIL: [INCHIIiCH:

iy T 7 DOKCXKI, HMOBIPHICTD SATHIYTH P 1HOIKEK, fiMonipricth GyTIl TPABMOBIIHN LI 110~
i K.
i. VimosipHicrs sarmayTin Ha TOXOKE £ BHSHAMACMO sk waciy B = &
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