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V]IK 338.46

Anexceenxo B.I1., cmyoenm
Hayuonanvnoiti mexnuueckuil ynusepcumem Yxkpaumvl
«Kuesckuti nonumexHuyecKui UHCMumym»

MCMOJIb30BAHUE TPEXMEPHBIX VJIbTPA3BYKOBBIX
TEXHOJIOTHI B IMATHOCTHUKE BPOXKJIEHHBIX
MOPOKOB CEPJLIA

VYIbTpa3ByKOBOE WCCIEAOBAHUE SIBISETCS METOJOM MEIUITUHCKOM
BU3yalM3allii, KOTOPbIA Hauan npumeHsatbes Oonee 40 ner nazan. B
HACTOsAIIEE BpeMsl MEAUIIMHA YXKE HE MPEICTaBIsIET CBOE CYLIeCTBOBaHHE 0€3
JAHHOTO  METOJa JOUArHOCTHKU. MeToj OCHOBaH Ha  OTPaKEHUU
yJIBTPA3BYKOBOW BOJHBI OT TKaHEH OpraHuW3Ma, YJaBIMBAHUHU MPUOOPOM
OTPaXEHHOT'O CHTHaJa U MOJYYEHUH Ha IKPaHE MIOCKOCTHOTO M300paKeHHs
OpraHoB, uUepe3 KOTOpble mpoiea yibTpa3ByK. Ocoboe MEeCTO yIbTpa3BYK
3aHMMaeT B akKymepcTBe. VIMEHHO OH Jal BO3MOXKHOCTh aKyllepam-
TMHEKOJIoTaM HaOmogaTh 3a BHYTPUYTPOOHBIM pa3BUTHEM IUIOJA W
NPUHUMATBH YKCTPEHHBIE MEPHI ITPH MAJICHIIINX OTKIOHEHUSX OT HOPMBI.

CoBpeMeHHBIE KOMIIBIOTEPHI, Ha KOTOPBIX 0a3upyroTcs
yIbTPa3BYKOBbIE  CKaHEpPHhl  TIOCIEAHETO0  TOKOJEHHS,  IO3BOJIMIU
aHAIIM3UPOBATh OECKOHEYHOE MHOKECTBO OTPAXKCHHBIX CUTHAJIOB B CEKYHIY
B Pa3HBIX IUIOCKOCTAX W (OpMHUPOBATh HA JIKPAaHE HMCTUHHYI OOBEMHYIO
KapTUHY UCCIIETYEMbIX OPTaHOB. TaK MOSIBUJICS HOBBIM METOJ TUATHOCTUKHU —
TPEXMEPHBIN YIbTPaA3BYK.

C moMoOImpI0 TPEXMEPHOTO YyIbTpa3ByKa aKyMIePhI-THHEKOJIOTH MOTYT
HaOMIOMaTh 3a TUIOJIOM HAa paHHUX Cpokax OepeMeHHOCTH. OCOOEHHO 3TO
BOXHO TPU JUATHOCTUKE BPOXKIEHHBIX IOPOKOB Ccepila, TaK Kak TMpu
W30JUPOBAaHHONW (OpME TIOPOKA W CBOEBPEMEHHOU, KBANTH(PUITUPOBAHHOU
XHPYPrUYECKON TOMOIIM OarompusiTHbIe UCXOABl BO3MOXKHBEI Oojiee 4eM B
80%ciyuaes.

MeTton TpexMepHOTro yiabTpa3ByKa B Hallled CTpaHE TOJIbKO HAYWHAET
BHEJPATHCS B MEIUIMHCKYIO TMPAKTUKy IO TMPUYMHE OYECHb BBICOKOU
cTouMocTH obopyaoBanus. [lena kopeiickoro Y3U anmapata SonoAce-Pica
TpeMst natuukamu 220 ThIC. TPH, T1€ ¥4 5TOH CyMbl 3aHUMAaeT CTOMMOCTH
yIIbTPa3BYKOBOW TroloBKU. CTOMMOCTh TPEXMEPHOTO KapaAuOOOCIeIOBaHUS B
yacTHbIX KinuHHUKax T. Kuesa o6xoautcs B 350-400rpu. Ha gannbiit MOMEHT
B YKpawmHe cCymectByeT Qupma, KOTOopas 3aHUMaeTcs pa3paboTKou
OTEYECTBEHHBIX  YIbTPa3BYKOBbIX TonoBok (EXIM). llenma  Takoii
yIbTPa3ByKOBOM TOJIOBKM OyIeT HIDKE IIEHbl 3apyOeXKHOro aHalora.
bnarogaps oredecTBeHHBIM pa3pabOTKaM TpPEXMEpHOE KapAHOoOCIeI0BaHNe
cTaHeT Oojiee JOCTYMHBIM Il yKpawHIeB, a Y3 ammaparel mosBSTCS B
rOCy/IapCTBEHHBIX KJIIMHUKAX, YTO MIOMOKET CIIACTH COTHU JACTCKUX KU3HEH.
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VJIK 681.3.07

Anocmon H.M., cmyoenm,
Kicino 1.C., 0okm. mexH..nayk, npog., 3ae. kagh. MIIKA i CIT
leano-Dpankiecokuii HAYIOHATLHUL MEXHIYHUL YHIGepcumem Hagpmu i 2asy
PO3POBJIEHHSA ITPUJIALY AJISA JOCJIIKEHHSA
JUHAMIYHOI'O ITIOBEPXHEBOI'O HATAI'Y METOAOM
MAKCHMAJIBHOI'O TUCKY Y BbYJIbBALIII

OcTaHHIM YacoM B HapOJHOMY TOCHOJApPCTBI YKpaiHH, 30KpemMa B
HadTOTra30BUA00YBHIHN 1 HaQTOra3onepepoOHiil, IHNTEHCUBHO BUKOPUCTOBYIOTHCS
pPO3UMHM TOBEPXHEBO-akTUBHUX peuoBUH ([TAP) Ha BomHili Ta opraHiuHii
OCHOBaX.

3 wmetoro migbopy Tumy IIAP 1 ii koHmeHTpamii B po3uMHAx is
BUJIOOYTKY Ta3y Ha Tra30BHX pOJOBHUINAX € HEOOXIAHICTh B JIaOOpaTOPHHX
YMOBaX 3A1MCHIOBATH JOCIIDKCHHS WX PO34YWHIB. JJI1 Takux 1uied HanOUIbII
NPUIATHUM € METOJ MaKCUMAaJIbHOTO THCKY Y Oynboariiti (MTB).

Jnnamiunuii moBepxHesuii HaTsr (JIITH) mae MoxauBiCTh BUOpaTH TaKy
[TAP i i KOHIIEHTpAIIifO B PO3YHHI, B pe3ym,TaT1 YOro Ha TpaHUIll po3airy ¢a3 3a
3alaHuil MPOMIKOK 4Yacy Oyae Martu
Micue HeoOXi/1He 3HAYEHHS
noBepxHesoro Hatsary. Ha puc 1.
npuBesieHa OJOK-cXeMa MPUCTPOIO st
BumiptoBanus [[IH po3uuniz IIAP,
sKa BKJIIOYA€ Takli OCHOBHI Oyoku: 1 —
JDKEpeIo raszy; 2 — crabisizatop TUCKY
Pucynox 1 — Bnorcxema npunady ons rasy; 3 —BUMIpIOBaIbHa Kamepa, 4

sumiprosanna JIITH — MEpPCOHANbHUN KOMI I0TEp; S —
JaBad MaKCUMaJbHOTO THCKY; 6 —

peecTpaTop KUIbKOCTI OynbOariok; 7

— nociipkyBanuid po3unH [TAP; 8,9 —

JKEpENo CBITIA 1 JaBad BIAMOBIIHO;

R1 — naminapumii apocens, R2 —

ammocgeps

BUMIPIOBATIbHUI KaJ1OpoBaHMI
Kanuisap, R3 — 3MiHHUI JTaMiHapHUN
JPOCEIIb.

B pesynprari  mpoBeneHHS
7a00paTOPHUX JOCIIDKEHh MOJKHA

ONTHUMAJIbHO BHUOpaTH MapameTpu
pobouoi Touku A (puc 2), sika
JI03BOJISI€E BU3HAUUTU KOHIIEHTpA-
uito [TAP y po3uuni 1 yac, mpoTarom sikoro Oyje AOCATHYTO 3aJaHe 3HAYEHHS
IIOBEPXHEBOr0 HATAry 3a 4ac U, Lle no3BonmuTe oOTpuUMaTH 3HAYHUU
CeKOHOMIYHMM e(eKT Tpu eKcruryartamii ra3zoBux pompoBumnl. Ilo TTIIY
«[TonTaBarazBu00yBaHHs»  peanizalis BKa3aHOI METOJMKHM  JO3BOJIMJIA
OTPUMATHU PIYHUM €KOHOMIYHUHN e(eKT /7 THUC. TPH.

Pucynox 2 —YHacosa 3anesxicnicms nosepxnegozo
Hamsey posuuny [IAP
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V]IK 546

Apoenvckasn O.B., cmyoenm, I[lunamos C.IO., cmyoenm, Komnanus «Oxocoghnp>, HaydHbIN
pykoBonutens Botimko C.B., kaHouoam 5KOHOMU4ECKUX HayK, OOYyeHm
Hayuonanvhviii mexnuyeckuii ynusepcumem Yxpaumol
«Kuesckuti nonumexHuyeckuil UHCIumym»

PAITMOHAJIBHOCTbB UCITIOJIb30BAHUA CMEITIAHHOT' O
METOJA BOJOOYUCTKHU U TIPUBOPOB HA UX OCHOBE

Bonma - wucrounumk >ku3HM. OHa ILIMPOKO MCHOJNB3YETCA BO BCEX
OTPACTSX YEIOBEUECKOW JesATEeIbHOCTH. BakHBIM (haKTOpOM SIBISETCS €€
YUCTOTA, TaK KaK Ha 3emiie MPUCYTCTBYET MOCTOSHHBIN MPOLECC LIUPKYIISIIUN
BOJbI. PemeHreM mpoOeMbl YHCTOTHI BOJABI CIYXKAT BOJOOYUCTHUTEIIHHBIC
YCTaHOBKH.

Hame wccnenoBanme HamnpaBlI€HHO Ha CPaBHEHHUE JBYX METOJIOB
OYUCTKH BOJBI C SKOHOMHYECKOW TOUKH 3peHus. OauH crmocold - MOHHBIN
oOMeH, a BTOpoi oOpaTHBIM ocMoc. MOHHBI 0OMEH XapaKTepu3yeTcs TeM,
YTO NPU OYMIIEHUU HMCIIOJIB3YIOTCS CMOJIbI, KOTOPBIE OYMIIAIOT BOAY IIyTEM
oOMeHa MOHOB 3arps3HSIONIETO BEIIeCTBa C HOHAMU CMOJIbI. A MpU 00paTHOM
ocMoce — MeMOpaHy, yepe3 KOTOpYIO MoJ1 AaBJICHUEM MPOAaBIMBAETCS BOAA,
HoJTyYast 1Ba MOTOKA BOJIbI (KOHIIGHTPAT U ITEPMear).

WccnepoBanus mokasaiy, 4To NpU MajloM OObEME OUYUINAEMON BOJbI
HPKOHOMHUYECKH BBITOJAHO HCIOJIb30BaTh MOHHBIA OOMEH, a MpU yBEIUYEHUU
pacxoaa BOJbl — CTOUMOCTh OYHMILIEHHOM BOJIbI MEHBILIE MPU UCIIOJb30BAHUU
HOBOTO METO/a, KOTOPBIM 3aKJIFOYAaeTCsl B COYETAHWU OOPAaTHOTO OCMOCa C
MOHHBIM OOMEHOM.

N3 rpaduyueckoil 3aBHCUMOCTH, KOTOpasi TIOKAa3bIBAET CTOMMOCTH
OUUILICHHOW BOJABI, MPU HCHOJH30BAHUM YKA3aHHBIX BBIIIE METOIO0B
BOJIOOYUCTKH, U KOHLEHTPALMIO 3arpsi3HSIIONIMX BEIIECTB B BOJIE, MOXKHO
clelaTh BBIBOJBI, UYTO TMPU HUBKUX KOHIEHTPALMIX 3arpsA3HEHUi
palMoHaNbHEN UCHOJIb30BaTh HOHHBIM OOMEH, HO TMpU YBEIUYECHHUH
KOHLIEHTpAIMU 3arpsi3HEHUI BO/a MOJIydaeTcs AelieBlie, IPU UCIIOIb30BaHUN

CMCIIAaHHOT'O METOAa OYHUCTKH.

Hoxnan 18.06.2009 CpaBHeHune HSKOHOMHKH HOHHOTO OOMEHa W O0OpaTHOTO
ocmoca B Esponie» P.A. Newell, S.P. Wrigley, P. Sehn ©DOW
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YK 621.91.01:681.3.06

bapanouu K.C., cmyoenm, Bucnoyx C.I1., k.m.H., Ooyenm
Hayionanonuit mexuiunuti ynisepcumem Ykpainu «Kui6cbkuti noaimexHivHutl iHcmumym»

HABUIEHHSI EKOHOMIMHOCTI ITPOLECY MEXAHIYHOI
OBPOBKH JETAJIEA ITPUJIA/IIB

B cygacHoMy mpunagoOymayBaHHI BOXJIMBUM 3aBIaHHSM € BU3HAYCHHS
ONTUMAJbHUX PEXKUMIB pi3aHHA, IO 3a0e3nedyarb OTPUMAHHS MOBEPXHI
BIIMOBIHOT SIKOCTI 3 MAaKCHUMaJIbHOI €(EKTHUBHICTIO 1 MIHIMAJIbHOIO
c001BapTICTIO BUTOTOBJICHHS JICTAJICH.

AHaJli3 HOPMATHBIB 3 PEXHUMIB pi3aHHS KOHCTPYKLIMHUX MaTepiajis,
HaBEJCHUX Yy JOBIIKOBIM JIiTeparypi, IOKa3aB, IO BOHU MAalOTh IE€BHI
Henomiku. Tak, BCl KOHCTPYKIINHI MaTepiajid MOJIJIeH] Ha TPYHHU 3a CBOIM
XIMIYHUM CKJIaJIOM Ta (hi3UKO-MEXaHIYHUMHU BJIACTUBOCTSAMHM 1 KOXKHIN TpyIIi
BIJIMOBIJIAI0OTh PEKOMEH/IOBAaHI PEKUMMHU pi3aHHS. 3 IOTO BUIUIMBAE, IO I
PEXUMHU € y3arajlbHEHUMH 1 B HUX HE BPAaXOBYIOTHCS OCOOJIMBOCTI KOKHOTO
o0po0OroBaHOro Matepiainy. TakuM YMHOM, MPU3HAYEHI PEKUMU pi3aHHA 3a
IIMMA HOPMAaTUBHHMH JaHUMH € HAOMWKEHUMH 1 JaJeKuMH  BiJ
ontuManbHuX. Lle 3HMKye edeKTHBHICTH BUPOOHHUOro mporecy. Tomy €
HEOOX1/IHICTh YTOYHEHHS HOPMATHUBIB 3 PEKUMIB pi3aHHA Ta IHTEHCHU(IKAIi
poIIeCcy MEXaHIYHOI 0OpOOKH JeTalen.

Bupimutu 3aBmaHHs yTOYHEHHS HOPMAaTHMBIB MOXHa 3acobamu
0araToMipHOro CTaTUCTUYHOTrO aHam3y. IlodyaTkoBorw iH(doOpMaliero s
IOTO0 € JaHl MPO KOHCTPYKIIMHI Marepiajyd 3 BIAMOBIAHUMHU iM (hi3UKO-
MEXaHIYHUMH BJIACTUBOCTSAMHU. KIJIBKICTh MapameTpiB, M0 XapaKTEPU3YIOTh
KOKHHMI MaTepial € TOCUTh 3Ha4HOI. ToMy AJI TOJabIIOTO BUKOPUCTAHHS
WX JIaHUX TPU YTOYHEHHI PEXHUMIB pi3aHHSA JOUUIBHO 3MEHIIMTH iX
KUTbKICTh. lle MOXHa BHUKOHATH 3a JOMOMOTOI0 (paKTOpHOro aHamizy. B
pe3ynapTaTi HOro 3acTOCyBaHHS MH OTPHUMYEMO JIATEHTHI, L€ HE 1CHYIOYl
3MiHHI, Kl XapaKTepU3yloTh MapaMeTpu KOXKHOTo marepiany. Takum 4nHOM
MO’KHA 3MEHIIUTH KUIbKICTh 1H(GOpMALi /UIsl ONMpalioBaHHs, sIKa HE BTpayae
cBO€T 1H()OPMATUBHOCTI 1 3HOBY K TaKH, 3a JOIMOMOTOIO IIHOTO METOTY MOKHA
MOBEPHYTHUCH JI0 TOYATKOBO1 1HGOpMaIlii.

HactynuuM etamom poGoTu € BHOIp Marepiady, MmapamMeTpu SIKOTO
BIJIMOBIIAI0OTh PEKOMEHOBAHUM PEXUMaM pi3aHHs Il JaHoi rpynu. Jlaii, B
3QJICKHOCTI  BIJ] XapaKTEPUCTUK KOXKHOTO KOHCTPYKIIIMHOTO MaTepiairy
BIJIMOBITHOT TPYITH, BU3HAYAOTHCS MOMPABOYHI KOS(IIIEHTH NI YTOUHEHHS
PEXKUMIB pi3aHHS KOHKPETHOTO MaTepialy.

Bukonanns 1i€i poOOTH MO3BOJMTHL BHECTH BIAMOBIIHI 3MIHU B
ICHyIOUl HOpMaTHBU 3 pexuMiB pizaHHsa. lle, B cBow depry, npu
BUKOPHUCTAHHI YTOUHEHUX PEKUMIB Pi3aHHS, JACTh MOXKJIUBICTh ITiIBUIUTH
e(pEKTUBHICTh BUPOOHMUYOTO MPOIIECY.
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VJIK 339.942

bapunoe H.I'., cmyoenm; 3aey C.C., accucmenm xkagheopwt BI1
Hayuonanvnoiti mexnuueckuu ynusepcumem Yxkpaunvl
«Kuesckuti nonumexHuyeckui UHCMumym»

COTPYJHUYECTBO MEXJIY YKPAUHOM 1 POCCHUEN B
WHHOBAIITMOHHOM C®EPE U IIYTH EI'O PA3BUTHSI

Hcxons U3 TOro, 4To OAHUM U3 PUOPUTETHBIX HAITPABICHUIN pa3BUTHUS
YKpauHbl SBJISIETCS MOBBIINIEHHE KOHKYPEHTOCHOCOOHOCTH OTE€UYECTBEHHBIX
TOBAPOB HA BHYTPEHHEM M BHEIIHEM pBIHKAaX, a TAKXKE MPUOPUTETHOCTU
HAaBEJICHUSI TECHBIX, B3AMMOBBITOJIHBIX TOPTrOBO-3KOHOMHYECKUX OTHOIIEHUMN
Haiero rocynapcera ¢ Poccuiickoii @eneparyeid, He0OX0IUMO 3aKJIabIBATh
OCHOBBI COTPYAHUYECTBA U CTPOUTH COOTBETCTBYIOUIYK) WHHOBAI[MOHHYIO
noJIMTUKY ¢ Poccueli B MTHHOBaIMOHHOM cdepe.

OTa moauTHKa O0053aTebHO JOJDKHA COACPKATh MEXIyHAapOIHBIC
aCmeKThl, KOTOpbIC, YyUYWTHIBasg  HAIMOHAJIBHBIE  WHTEPECHI, OymyT
CTUMYJIIPOBAaTh PAa3BUTHUE MEXKTOCYJApCTBEHHOIO COTPYJIHUYECTBA B
WHHOBAIIMOHHOU cdepe.

TemaTuka COBMECTHBIX YKPAaWHCKO-POCCUMCKAX HWHHOBAIMOHHBIX
IIPOTPAMM MOKET OXBAaThIBAaTh YPE3BBIYANHO IIMPOKUM CIIEKTP OTpacien
SKOHOMHKHU U HAPOAHOTO XO3SIMCTBA, MPEXKIE BCETO, 3TO. CAMOJIETOCTPOEHUE,
CyIOCTPOEHHUE, PAKETHO-KOCMUYECKAasi TEXHUKA, PATUOIEKTPOHUKA, HOBBIC
MaTepHasbl U TEXHOJIOTUU UX MPUMEHEHHUsI, OMOTEXHOJIOTHH U TIp.

HUcrounnkn  (QUHAHCUPOBAHHMS ~ COBMECTHBIX  MHHOBAIMOHHBIX
nporpaMMm  JOJDKHBI ~ ObITH  JIOBOJIBHO  pa3BeTBieHHble. HeoOxomumo
NpUBJIEKaTh OIOJKETHbIE ACCUTHOBAHMS, CPEJCTBA MHHOBAIIMOHHBIX (DOH/IOB,
3aMHTEPECOBAHHBIX TPEANPUATANA ¢ OpraHU3alMid, YacTHBIX GUPM U
OTHENbHBIX (u3nueckux Jull. MexaHu3sMm (OUHAHCHUPOBAHUS KaXKIAOU
MIPOrpaMMBbl U PACIPEACICHUE JOXOJIOB B PE3YJIbTATE €€ peaanu3alud MOXKET
OBITh TIOXOXKMM Ha HJCOJIOTHIO aKIMOHEpHOTro oOmecTBa. BaxHoi
COCTABJSIFOLIEN peanv3alhy TakKoro MEXaHu3Ma SBISIETCA  aKTHUBHOE
pUBJICUYCHNE 0AHKOBCKOTO KaluTaja K WMHHOBAIIMOHHBIM MPOEKTaM, KaK 3TO
MIPAKTUKYETCS BO MHOTHUX CTPaHaX.

Co3nganue  HECKOJNIBKUX  YKPAWMHCKO-POCCHMCKMX  KOMIAHUW B
Pa3IMYHBIX OTPACISAX HAYKU U TEXHOJOTUHU MOJIOKHUTEIHHO MOBIUSAIO Obl Ha
3 PEeKTUBHOCTh COTPYJIHHMYECTBA MEXIy VYKpauHou u Poccueir B
WHHOBAIMOHHOU cepe. Peanuzanuio 3Toi 3agaum 1ieaecoo0pa3Ho ObLI0 Obl
OCYIIECTBUTh B paMKax MEKIOCYyIapCTBEHHOM MPOrPaMMbl Pa3BUTHUS
WHHOBAIMOHHOTO COTPYIHUYECTBA, K (POPMUPOBAHUIO KOTOPOU MPUBIIEYD BCE
3aMHTEPECOBAHHBIE MUHHUCTEPCTBA, BEJIOMCTBA U MIPOUYNE OPTAHU3AIUN 00eHX
CTpaH.
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bac 10.A., cmyoenm
Hayuonanvnviii mexnuueckuti ynusepcumem Yxpaumol
“ Kueeckuti nonumexuuyeckutl uHcmumym’

CTPATETUS PA3BUTHUSA IPUBOPOCTPOUTEJBHOM
MMPOMBIINIVIEHHOCTHU PETUOHOB

AKTyalbHOCTb TEMBbl HCCIEAOBAHUSA ONPENEISIETCS HEOOXOAMMOCTHIO
peopMHupoBaHHUS TPEANPUATHI MPHOOPOCTPOUTEIHHOTO KOMIUIEKCA B YCIIOBHUSX
NIEPEXOHON YKOHOMHKHU U OINPEACIICHUS POJIM TOCYAAPCTBEHHOIO y4acTusi B 9TOM
nporecce. Heobxonumo yduTsiBaTh 0COOEHHOCTH TEPPUTOPHAIBHOTO Pa3MEIICHHUs
NPEANPUATHI, WX MPEKHEH CIEeNUaIU3aliy, TEXHOJOTHYECKHX BO3MOKHOCTEM.
[TpoexkTupoBaHue PeCTPyKTYpHU3alMM HPEINpUATHH  MPUOOPOCTPOUTEIHLHOIO
KOMILIEKCA, JOJDKHO OCYLIECTBIISATBCSA COIVIACOBAHHO C OOIIMMHU  IIEJI€BbIMU
YCTaHOBKAaMH BIIACTEH, MO3BOJIIONIMMH JOCTATOYHO OBICTPO CKOOPIMHHPOBATH
NEUCTBUS PA3IUYHBIX MPEANPUATUNR U MPOU3BECTH OTOOpP MEPCIEKTUBHBIX
IIPOEKTOB U HAIIPABJIICHUN J1E€ATEIbHOCTH.

PesynbraTel  3TOM  [IEATENBHOCTH  NPEIACTABIAKOT  PEalbHBIM  IIyTh
O37I0POBJIEHHS W BBIBOJAA W3 KPHU3UCHOIO COCTOSIHUSI MPOMBIIIJIEHHOCTUH. ITO
MO3BOJINT CKOHLIEHTPUPOBAaTh OIPAaHWYCHHBIC WHBECTULIMOHHBIE pECYpChl Ha
HauOosee OS((EKTUBHBIX  HAMNpaBICHUAX U  00ECHEUYUTh  KPUTEPHAIBHOE
pacIpenesieHue CpelICTB MEKY yYacTBYIOUIMMHU B NPOTpaMMax HNPEAIPUATUIMH,
YUUTBIBag WX TeKyllee (PUHAHCOBO-IKOHOMHUYECKOE COCTOSHHE, YPOBEHb
IUIaTEKECIIOCOOHOCTH, TO €CThb IOTEHLHUAIbHBIE BO3MOXKHOCTH OCBOEHHUS HMHU
HOBBIX MPOAYKTOBbIX HampaBieHuid. Creayer OTMETUTh, YTO BaKHEUIIMMHU
YCJIIOBUSIMHU YCIIEIIHOT'O PA3BUTHS IPOMBIIIJIEHHOIO KOMILIEKCA Y KPauHbI SBISAETCA
TECHasl MHTErpanus MPOMBINIUIEHHON M BHEHIIHEOKOHOMHYECKON nouuTuku. [Ipm
COKpAILIEHUH BHYTPEHHETO IJIATEKECIOCOOHOT0 CIPOCa Ha BHICOKOTEXHOJIOTUYHYIO
IIPOMBILIEHHYIO ITPOAYKIUIO CTUMYJIMPOBAHUE KCIIOPTA HA OCHOBE BBISBIICHHUS U
WCIIOJIb30BaHNSI KOHKYPEHTHBIX IPEHMYINECTB YKPAUHCKOIO IPOMBIIIJIEHHOIO
KOMIUIEKCA CTAaHOBMUTCS OJHUM W3 IPUOPUTETHBIX HANPABICHUN JAESITEIBHOCTH
OpPraHOB I'OCYIIPABIICHHUS.

Jlist mpeooNeHusl CIOKUBILEHCS CUTyalluu TpeOyeTcsl YeTKas NpOopHCcOBKa
CTpaTeruu pa3BUTHUA, €€ JTalHbIX 3aJad, KOTOpPbIE M BBICTYNAKOT OCHOBOM
IPUOPUTETOB  COOTBETCTBYIOIIErO  Mepuoja,  SPQPEeKTUBHAs  KOHIEMLHUA
OPOMBIIICHHOW  TOJWTUKM, KOMOWHAmuUs ycuwiauid B pedopMupoBaHHU
NPOM3BOACTBA HE TOJBKO JJsi OMWKaWIMX pe3yabTaToB, HO H KOTOpBIE
CHOCOOCTBYIOT aJbHEHIINM IEHCTBUSM.

I'maBHasg 3agada - oOecrneynTh pPELIEHUE CTPATETMYECKUX 3ahad, CO3JaThb
QITOPUTM  JEWCTBUM B BHJAE YKPYNIHEHHOTrO cueHapus. PernonanpHas
IIPOMBIIIJIEHHAs TIOJUTUKA - 3TO CUCTEMAa METOAOB BBISBIICHUS CTPATETMYECKUX
OPUOPUTETOB U  KOMIUIEKC Mep, OO0ecneyuBarolMX yCTOHYMBBIM  pocT
IIPOMBILJIEHHOTO IMPOU3BOJACTBA B LEIAX COLMAIBbHO-DKOHOMHYECKOIO Pa3BUTHUSA
pEernoHa Ha OCHOBE MOOMJIN3ALMU BHYTPEHHUX U BHEIIHUX PECYpCOB.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VIIK 681.2.089

becxmenvniyun B.M., cmyoeum, /[yoineys B.1., x.m.H., doyenm
Hayionanonuu mexuiunuii ynisepcumem Ykpainu «Kuigcokuu noaimexniuHuti incmumym»

CTEHI JJIsA ITPAAYIOBAHHA AKCEJIEPOMETPIB

Ha cporoanimHiii 1eHb aKCEeIEPOMETPU BHUKOPUCTOBYIOTH B 0AaraThox
rajy3six [POMHUCIOBOCTI, Hapiramii, TpaHCHOPTY TOIIO. Tomy Hms
3a0e3neYeHH JIOCTaTHBLOT TOYHOCTI BUMIPIOBaHHS HEOOX1IHO
BJIOCKOHAJIIOBATH 3acO0U AJIs TpaJyIOBaHHS aKCeIepOMETPIB.

OCHOBHI BHMOTH, IO MPEI'SBIASETHCS J0 3aco0iB TOBIPKM Ta
rpaaytOBaHHs, MOXJIHMBICTh E€KCIEPUMEHTAIILHO BH3HAYUTH 3 HEOOXITHOIO
TOYHICTIO B HEOOXIJHOMY Jiana3oHl BCl METPOJIOTIYHI XapaKTePUCTHKU
akceinepoMeTpiB. I[lpu 1poMy, SIK MpaBuiIO, HAUOUIBII BUCOKI BUMOTH
IpeI'BISIOTECA 71O 3ac00iB, 32 JIOMOMOTOI0 SKMX BU3HAYAIOTh CTATUYHI
xapakTepucTuku. DyHKINT BIUIMBY B OUIBIIOCTI BUMAAKIB 3 TAaKOK BHUCOKOIO
TOYHICTIO HE BU3HAYAIOTh.

[lpuaiunu ~ moOy7n0BM  3ac00iB TMOBIPKH  Ta  TpaaylOBaHHS
aKceJepoMeTpa BU3HAYAIOTHCS TPhOMa 0OCTaBUHAMMU:

1.3a6e3neyeHHsM MOTPIOHOTO [iana3oHy 1 HEOOXIJHOI TOYHICTIO
BU3HAYCHHS  CTAaTUYHUX  Ta  JUHAMIYHAX  XapPaKTEPUCTHK
aKcejepomeTpa.

2. MOXIUBICTIO 3BECTH JO MIHIMyMy TOXHOKa mepenadi po3Mipy
OJTMHUAIL.

3. 3pyuHICTh 3aCTOCYBaHHS 1 00POOKH pe3yJIbTaTiB BUMIPIOBAHHSI.

Buxopuctanas moBOpOTHOT MIaTGoOpMH J03BOJISIE TMPOTPaTyIOBATH
akcesepoMeTp B fiama3oHi Big O g0 BEIMYMHU TPUCKOPEHHS 3E€MHOTO
Tsoxinast (9,8M/c%). B ibOMy BHIIaKy TOYHICTH IPayIOBAHHS OY/Ie 3aIeKaTH
B JIOCTOBIPHOCTI 3HA4Y€HHS MPUCKOPEHHS 3€MHOI0 TSOKIHHS Yy MicCIl
YCTaHOBKH IIaTGOPMHU, MOXUOKOIO BIUIIKY KYTIB Ta TOPHU30HTAJIBHICTH
BCTAHOBJICHHS TJIATHOPMH.

3a 0MOMOror MPEenu3iHHOTO NaTYMKy HAKJIOHY Ta I €30MPHUBOJIB
MO>KHA 3MEHIITUTH TIOXUOKY TPaIyIOBAaHHS 10 MPUWHSTHOI.

BukopuctoByroun cydacHy KOMIT IOTEpHY TEXHIKY 30UIBLIUTH
MIBUJKICTh TPaAyIOBaHHA Ta 3BECTH [0 MIHIMYMYy BIUIMB oOIllepaTopa Ha
MIPOIIEC TPaTYyIOBAHHS.

Knrouosi cnosa: axcenepomemp, nogopomua niamgopm, 2paoyro8anHtsi
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VJIK 681.586

Bamasy A. B., cmyoenm
Hayionanonui mexuiunuti ynisepcumem Yxpainu «Kuigcokutli noaimexHivHutl iHcmumym»

ITPOBJIEMA PO3POBJIEHHA I CTBOPEHHA CEHCOPHUX
HAYKOEMHHUX ITPOJAYKTIB

VY CBITI iCHY€ 3HAYHUU TOMUT HA PO3POOJICHHS NMPUIAIIB AJIs 3/11HCHEHHS
KOHTPOJIIO 3a SIKICTIO TMPUPOAHOTrO raszy, HadTH, BOAM TOIIO, a TaKOX iX
(GyHKII0HYBaHHSIM B arpeCUBHUX CEPEIOBUIIAX.

OnHuM 13 NUISAX1B TEXHOJIOTTYHOTO OHOBJIEHHS PI3HUX raidy3eil EKOHOMIKU
€ pO3po0JIEHHsI Ta CTBOPEHHS TAKUX CEHCOPHUX HAYKOEMHHUX IPOIYKTIB, 5K
HAHOCTPYKTYPOBaHI Martepiaiu, IHTEJIEKTyalbHO HACHYEHI CEHCOpPHI CUCTEMH,
NpWIaIU Ta TEXHOJIOTII, pIBEHb PO3BUTKY SKUX ChOTOJIHI € HenocTaTHIM. OOcsr
KOHCTPYKTOPCHKO-TEXHOJIOTIYHUX PO3pPOOOK, CIPSMOBAaHMX Ha CTBOPEHHS
CEHCOPHHUX HAyKOEMHHUX TPOIYKTIB HOBOTO IOKOJIHHS 3HA4YHO BIJCTAa€ BijJ
cBiTOBOrO. lle 3ymoBIEHO, 30KpemMa, BIJOMYOI0 BIJIOKPEMJICHICTIO HAyKOBHUX
aKaJeMIYHUX Ta Tally3eBUX YCTAHOB, BHUIIMX HaBYAJIbHMX 3aKJIaJiB Ta
MPOMHUCIIOBUX MIAMPUEMCTB, HU3BKUM PIBHEM 3alPOBA/KEHHS 1HHOBAIIHHUX
pO3pO0OK  BITYM3HSHMMHM  TNPOMHUCIOBUMH Ta  CUICHKOTOCIOAApPCHKUMU
HiIpUEMCTBAMU, HEIOCTaTHIM (iHAHCYBaHHSM HAayKH B LIIOMY. MOXIIUBI TpH
BapiaHTH PO3B’ sI3aHHS MPOOJIEMH, 0 MPHUHIIMIIOBO BiAPI3HAIOTHCSA 3a 00CATOM
BUKOPHUCTaHHS (DIHAHCOBUX PECYPCIB AEPIKABHOTO OIOKETY.

— IMIIOPT 3apyOIKHUX CEHCOPHUX TEXHOJIOT1H;

— IHTEHCUBHHUI PO3BUTOK CEHCOPHOI €JIEKTPOHIKH;

— Mnepexij 10 IHTEHCUBHOTO PO3BUTKY CEHCOPHOI €JIEKTPOHIKH.

3a ganumu JlepKkoMcTaTy, 0OCAT IMIIOPTOBAHUX MPUIIAJIIB Ta anaparis, y
TOMY YHCIIl CEHCOPHOI TEXHIKH, OUIbIIE HDK YJBiUl MEPEBHIIYE EKCIOPT, a
yacTKa MpOAyKIii VYKpaiHW B 3arajJbHOMYy 00Cs31 BHCOKOTEXHOJIOTTYHOT
MPOAYKINi CBITOBOrO pUHKY cTaHOBUTH Jjmire 0,1 BimcoTka. 3a ocTaHHI POKH
MPAKTUYHO B yCiX MPOMHCIOBO PO3BUHYTHX KpaiHax CBITy, 0coOauBO B SmoHii,
CIHIA 1 kpaimax €C, cnocrepiraeTbCs UIBUAKE 3pOCTaHHS MacluTadiB
BUKOPUCTAHHSI COHSIYHOT €Heprii. Y ToM ke yac, SKI0 y CBiTi Onmu3pko 4
BIJICOTKIB €JIEKTPOCHEPTii BUPOOJSETHCS COHSIYHUMH €JIEKTPOCTAHINSIMU, TO B
VYkpaini neii nokasHuk He nepesuirye 0,01BiacoTka.

CaMe pO3BUTOK TEXHOJIOT1M OTpPUMAaHHS BIAMOBIIHUX (DYHKIIIOHAJIBHUX 1
HaMIBIOPOBITHUKOBUX MaTepiajliB Ta CTPYKTyp Ha iX OCHOBI OyJe NepuInm
KPOKOM Ha IUISAXY BIJIHOBJICHHA 1 MOJAJBIIOTO PO3BUTKY BUPOOHMIITBA
CEHCOPHUX EJIEKTPOHHUX NPHUCTPOIB Ta cucrteM. lIpoaykTu 3a3HayeHUX
TEXHOJIOT1i, CBITOBHM PHHOK SKMX OOYMCIIOETHCS MUIbSIpJIaMU JI0JIapiB Ha PIK,
CTaHyTh MPUOYTKOBUM HAYKOEMHHUM TOBAPOM JIJISl BITYM3HSIHUX BUPOOHUKIB.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 330.131.5

Boiimxo C.B., doyenm, K.e.H.
Hayionanonuii mexuiunuil ynigepcumem Yxpainu «Kuiscokuti nonimexHivHutl iHCmumym»

CKJIAZIOBI KOMIIEKCHOT'O IIJIXOAY 10 OLIHKH
EKOHOMIYHO{ E@EKTUBHOCTI B MIPUJIABOBY IYBAHHI

1. Bu3zHaueHHs YHCENBHOTO 3HAYCHHSI €KOHOMIYHOT €(PEKTUBHOCTI 3aJIKHO BiJl
cnenudiku 00’ €kTy MoTpedye pi3HOMAHITHUX METOJUYHUX ITiIXOJIB, OMIHOK. Edekt
BiJl peastizallii TOro 4u iHIIOTO HOBOBBEJACHHS y BUPOOHUYHIA TIPOIIEC HA MiAMPUEMCTBI
MOJKJIMBO BHW3HAYaTHU SK y CTaTHWIll, Tak 1 B guHamimi. [lepiox, Ha SIKUW AOIIBHO
NPOBOAWTH PO3PaxXyHKH, 3a3BUYail OJM3BKUN 1O TEpPMiHYy, IO CHiBPO3IMIpHHHA i3
CepeHIM, OI[IHEHUM EKCIEPTHUM IUISTXOM, 3HAUEHHAM NEPIOAUYHOCTI MOSIBU 0a30BUX
HOBOBBEJICHD y Tally3l UM CYMDKHHUX Taly3sX. SIK MpaBumiio, 1€ YMCIIO CIiBBIIHOCUTHCS
JI0 TIepioly 3MiHU MEBHOI KUIBKOCTI, ABOX, TPHOX MOKOJIIHb MPHJIAIIB. Y CBOIO YEpry,
MpOIIEC CTBOPEHHS TPHUHIIMIIOBO HOBOTO TIOKOJIIHHS MPUJIAAIB 3 YHIKaJIbHUMHU
TEXHIYHAMH XapaKTEPUCTUKAMH, BUCOKHMMH CKCIUTyaTalliHHUMHU IOKa3HUKaMH,
KpaluM CITiBBIIHOIICHHSIM I[iHA-AKICTh MOTpeOye Mepexoay Ha HOBUH SIKICHUH 4H
KUTBKICHUH PiBeHb Y TEXHIYHUX a00 Y (PYHKIIIOHATBHUX MOMXJIMBOCTSX TEXHIKH.

2. Y nporieci Bu3Ha4YeHHs €(DEKTHBHOCTI BUKOPUCTAHHS Ti€l UM 1HIIOI CHUCTEMU
abo mpuiagy CiiJl BpaXOBYBaTH SIK TPOIIOBE BHUPaKEHHS €KOHOMIYHOTO €(eKTy Bix
IpOoIIeCy eKCIUTyaTallii, Tak i HeyiHaHCOBY CKJIQJIOBY: ITiIBUIIICHHS JOSIILHOCTI KITIEHTA
JI0 TPOAYKIIIi MiAMPUEMCTBA, TEMIIM BUXOAY HA PHHOK HOBHX IPOIYKTIB; BU3HAHHS
CIOKMBAaYeM IPUIIAAY SIK TAKOTO TOILIO. Y KOMIUIEKCI, MPH MO€IHaHH] (hiHAHCOBOI Ta
He(1HAHCOBOI CKJIAJJOBUX, BUKOPUCTOBYIOUM CHCTEMHHUN MIJX1l MOKIUBO 00’ €EKTUBHO
OIIHUTH KOMILJIEKCHHH MOKa3HUK €(PEKTUBHOCTI BUKOPUCTaHHS Tpriiaxy. BianosigHo,
00’ EKTUBHE OIIHIOBAHHSI 32 3alIPONOHOBAHUM ITiIX0/IOM HA/JaCTh MOXJIMBICTh OIIIHUTH
PUHKOBHUH yCIiX 00  €KTa JOCITIKEHHS.

3. Excrutyarariiss mpuiagiB Mae mepemdadaTH HACTyIHE: momepennid (o
3allyCKy B CEpil0) PO3paxXyHOK €KOHOMIUHOi €(peKTUBHOCTI; BpPaxyBaHHS Cy4acCHOTO
cTaHy cdepu BUKOPUCTaHHS Npuiaxy, MOTped 3aMOBHHUKIB, PO3YMHY JOCTaTHICTbH
CUCTEeMHHX pIllIEHb, MOKJIMBOCTI cUCTEeMHOI iHTerpanii. OniHKa BIJTUBY 30BHIIIHIX Ta
BHYTPIIIHIX ()aKTOpPIB HA 3MiHY PiBHSA €(PEKTUBHOCTI JOCUTh YCKJIAJHEHA y 3B’ 3Ky 3
0araToBapiaHTHICTIO IIMX BIUIMBIB, PI3SHUMH H1AX0AaMHU IO BUMIPIOBAaHb CHJIU BILIUBY.

4. Kinnese 3Hau€HHS pO3paxyHKIB BijoOpakae e(peKTUBHICTD 3 TIEBHUM PIBHEM
JIOCTOBIPHOCTI, 1[0 HEOOXITHO BpaxOBYBaTH NpPH BU3HAYCHHI I[iHW, MO3UI[IOHYBaHHI
npuiaxy Ha PHUHKY aHaJOTiuHUX. BaIMBOIO CKIIaJ0BOIO € cepBiCHAa MiATPUMKA
(GYyHKIIOHYBaHHS TpUJIaLy, MOMKJIMBOCTI OHOBIIEHHS MPOTPaAMHOTO 3a0e3MeyeHHs,
yHidikamii Tomo. 3a3HaYMMO, IO JUIS YCHINIHOTO YMPaBIiHHSA PO3BHTKOM
HAYKOMICTKMX BHUPOOHUIITB, /IO SIKUX BITHOCUTHCS cdepa NpriagoOyayBaHHS, CIiJT
BUKOPHUCTOBYBATH €JIEMEHTH CTPATETiYHOTO YIPABIIHHS Ta IJIAHYBAaHHS CTPATET1YHUX
3MiH. ['OIOBHHM TpH3HAYCHHS 3a3HAYCHOTO € CBOE€YACHA Ta IIBHJKA pEakiis Ha
CYTT€BI 3MiHM Oi3HEC-CEpPEAOBHUINA, ONEPATHUBHE MPUUHATTSA CTPATETIYHO BAXKIMBHUX
pilIeHb 1 IX peanizaris.

KitouoBi cioBa: epexkTuBHICTD, €eKT, mpuiIago0y1yBaHHs
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 621.91.01:681.3.01

Bonowxko O.B., acnipanm, Bucnoyx C.I1., x.m.H., Ooyenm
Hayionanonuu mexuivunuii ynisepcumem Yxpainu “ Kuiscokuu nonimexuiunui incmumym”

METOAUKA ABTOMATHU30BAHOI'O JOCIII?KEHHA
OBPOBJJIIOBAHOCTI KOHCTPYKIIMHUX MATEPIAJIIB

JUis 3HWKEHHST BUTpAT mpu oOpoOLl jAeTaneil Ha MeTaliopi3albHOMY
oOnagHaHHl, POCTY MPOAYKTHUBHOCTI TMpaili, eKOHOMIii KOIITOBHHUX
KOHCTPYKUIWHUX Ta IHCTPYMEHTAJIBHUX MaTepiaiiB, MABUIIECHHS TOYHOCTI Ta
AKOCTI MOBEPXHI JeTajeil HeoOXiTHO OOTpyHTYyBaTH BUOIp Ta MpU3HAYEHHS
ONTHUMAJLHUX PEKUMIB PI3aHHA IS TEXHOJIOTTYHOTO TPOIIECY.

JUis BU3HAYEHHS ONTUMAIBHUX YMOB OOpOOKH JOCIHIIKyBaHOTO
KOHCTPYKIIHHOTO Marepialy, CTBOPIOEThCS MaTeMaTWdHa MOJEJb IMPOIecy
pi3aHHS Ha OCHOBI HasBHUX B 0a3l 3HaHb AHANITUYHUX 3AJEKHOCTEH 3
BiAMOBIAHOTO Martepiany. Ll moxaenb cknagaeTbes 3 MIBOBOT (QYHKINT 1
byHKIIT 00MeXeHb, 10 BU3HAYAIOTh 00JIACTh MPUITYCTUMHUX pIIIeHb 3a7adi
ontuMizamii. OTke MaemMo 3ajady IapaMEeTPUYHOI ONTUMI3allli, MpHu
PO3B’ sI3aHH1 SKOi B SIKOCTI KPUTEPIIO ONTUMAIBHOCTI MOYKE BUCTYNATH OYib-
SKUA BUXIIHUW TapaMmeTp TMpolecy pi3aHHs, a caMme. TEeXHOJIOTiuyHa
co01BapTICTh, MPOAYKTUBHICTH OOpPOOKH, IMOKAa3HUKH SKOCTI OOpOOIeHOI
MOBEpXHI TOMIO. 3acTOCyBaHHS OaraTOKpUTEpiaibHOT ONTUMI3aLll MpH
pO3B’s3aHH] 1€l 3a7adl JO3BOJISIE OJEP>KATH KOMIUIEKCHY OILIHKY BILTUBY
BXiIHUX (ONTUMI3yIOUMX) 3MIHHUX Ha CYKYIHICTh BHXIJHUX ITOKa3HUKIB
(kpuTepiiB  SKOCTi), TOOTO OUIBII TOYHI 3HAYSHHS IAapaMeTpiB, IO
BHU3HAYAIOTh YMOBHU Ta PEXUMH 00pOOKH KOHCTPYKIIIITHOTO MaTepiany.

[IpononyeTtbcs METOINKA JOCIIKEHHS 00pOOTFOBAHOCTI
KOHCTPYKIIIHHUX MaTepiaiiB nMpu oOpoOKH iX pizaHHAM, JIe BECh IIPOIIEC — BiJl
OJIep>KaHHS MaTEMaTUYHOI MOJIEN IO PO3B’ A3aHHS 3a7a4l ONTHUMI3alllil, MOXKe
OyTH MOBHIN Mipi aBTOMaTU30BaHUH.

CTBOpeHa aBTOMAaTHU30BaHA CHCTEMa MOJICIIOBAHHS Ta BU3HAYCHHS
pamioHaIbHUX YMOB OOPOOKM KOHCTPYKI[IMHUX MaTeplaiiB J03BOJISIE:
CKOPOTUTH TEPMIHM TEXHOJIOTIYHOI MiJATOTOBKM BHUPOOHUIITBA; I1IBUIIUTH
TEXHIKO-€KOHOMIYHY €(EKTHBHICTh 1 PEHTAO0ENbHICTh MNPUIAT00yAIBHOTO
BUPOOHUIITBA 332 PaxyHOK 3HMXKEHHS COOIBAPTOCTI MPOIECIB MEXaHIYHOI
0oOpoOKHM 1 MiABHUINEHHS MPOAYKTUBHOCTI TMpalli; MiABUIIATA TOYHICTb
00poOKHM 1 XapaKTepUCTUKH SIKOCTI MOBEPXHEBOTO MIapy BUTOTOBIEHOI
IPOIYKIIii; CKOPOTUTH BUTPATH Pi3aJbHUX IHCTPYMEHTIB Ta KOHCTPYKLIHHUX
MaTepiajiB IpU MPOBEIECHH]I €KCIEPUMEHTATbHHUX JOCTIIKEHb TOMIO.

CucreMy aBTOMAaTH30BaHOTO JTOCIIKECHHS TEXHOJIOTTYHUX TTapaMeTpiB
KOHCTPYKIIMHAX MaTtepialdiB MOXHa BHUKOPHUCTOBYBAaTH aBTOHOMHO Ta B
CKJIa/Ii aBTOMATHU30BaHOI CUCTEMH MPOCKTYBaHHS TEXHOJIOTTYHUX TPOIIECIB.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 621.643:620.191.4
Taninyax B.B., cmyoenm xagp. MIIKA i CII, Kocmis b.B., acucmenmxag. MIIKA i CI1,
Bacunux C.M. , cmyoenm kagp. MIIKA i CI1
leano-Dpankiecokuil HAYIOHATILHUL MEXHIYHUL YHIGepcumem Haghmu i 2a3y

BUKOPUCTAHHS ITYYHUX HEMPOHHUX MEPEX ITPU
JIATHOCTHULI CTARY IBOJAINIMHOI'O TIOKPUTTA
HNIBEMHUX TPYBOITPOBO/IB

Icaytoui Ha maHWil 4ac METOAUKH OE3KOHTAKTHOTO KOHTPOJIIO CTaHy
130JIAIIHHOTO TTOKPUTTS MiA3EMHUX TPYOOMPOBOIB IPYHTYIOTHCS Ha BHU3HAYECHI
MICI[b 3HAYHOTO 3aMUKAHHS T€HEPOBAHOTO CTPYMY B3JIOBX KOHTPOJIHOBAHOIO
TpyOonpoBoay. Hemonmikom OUIbIIOCTI OE3KOHTAKTHUX CHUCTEM KOHTPOJIO €
HEIOCTaTHS TOYHICTh OTPUMAHUX JIaHUX.

[TigBUIIIEHHS TOYHOCTI KOHTPOJIIO 130JIAIIHHOTO MOKPUTTS MPOMOHYETHCS
BUKOHYBAaTH 32 PAaXyHOK BUKOPUCTaHHS MPO(UII0 HAMPYKEHOCTI MarHiTHOTO
HajJ TpyOONpOBOJOM Ta BUKOHAHHS OOYHMCIEHb 3a JONOMOTOI0 IITYYHHUX
Heliponnux mepex ([ITHM).

[Tpu po3poOui [IIHM BukopuctoByBanacs ii BIaCTHBICTh ampOKCHUMaIlll
bynkuii. OyHkiii, 1o OyayTh ampOKCHMYBATHCS HEUPOHHOIO MEPEKEI0, IS
OJIHOTO Ta JCKIIHKOX TPYyOOIPOBO/IIB BiIMOBITHO 3aITUCYIOThCS:

(129= L Hy.hn HyaeHon), ¢y
(1132 .dd 2 B .)= M(Hh1.HnHugeHn), (2)
ne |,0q,lp,... - CHIM CTPyMy, IO TPOTIKAIOTh MO CTIHKax BIJIMOBIIHUX

TpyOONIPOBOMIB; ZZ,Zp,.. - TIMOWHU 3ajsraHb TPyOOINPOBOIIB; d - BIJICTaHb Bij
MICIISl TIOYATKy BUMIPIOBAaHb JI0 OC1 MEPIIOTo TpyOONmpoBoay; bp,bs,... - BiACTaHb
MDK OCAMH TpyOOmpoBOmiB;,  Hp1,Hpho,sHhns,  Hy1.Hyz.-Hyn -  3HAYCHHS
HaIpyKEHOCTEH TMPOQIII0 TOPU3OHTAIBHOI Ta BEPTUKAIBHOI CKJIAJOBHUX
MarHiTHOTO MOJS.

Bximnumu ganumu g [IHM  OynyTte mpodini  HampykeHOCTel
MarHiTHOTO MoJiss Hpi,Hh2,--.\Hhn T2 Hy1,Hyz2,...,Hyn, @ BUXIIHUMH TTapaMeTpamMu
Oynythb: | J1,l2,...; 27,2,..; d; bp,bs,... B sxocti [IIHM, sixa Moxe BUKOHATH
TaKy ampoKCHUMAIlll0 BHUOPAHO TPUIIAPOBUM MEPCENTPOH 13 NPUXOBAHUMU
HIapamu.

byno BcranoBneHo, mo s ogHoro Tpyoompooay IIIHM wmae Ttaki
napametpu: BxoaiB — 30, BUXoAIB — 3; A MEPIIOro Miapy: MepeaaBajibHa
¢byukiis l0gsig; KinbkicTs HEHpoHIB — 25; A APYyroro Imapy. rnepeaaBajibHa
¢byHukiis 10gsig; kinbkicTh HelpoHiB — 15; I TpeThoro miapy: mnepeaaBaibHa
¢yukuis pureline; kimpkicts HediponiB — 3. [lyis nBox TpyOomposoais [ITHM
mae: BxoaiB — 30, BuxoaiB — 6. [lepmmii map: nepenaBanbHa ¢GyHKIis 10gSig;
KiJIBKICTh HeHpoHiB — 25./Ipyruit map: nepeaaBaibia GyHKIist [0gSig; KiTbKICTh
HeiiponiB — 15. Tperiii map: mnepenaBaabHa (yHKINs pureline; xinbkicTh
HEHpOHiB — 6.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 339.137.2
T'apiuxin O. B., cmyoenm, Aumoniok K. L., x.e.H.
Hayionanonuu mexuiunuti ynisepcumem Ykpainu «Kuiscokuii nonimexHiuHuil iHcCmumym»

JOCJLI)KEHHS KOHKYPEHIIII HA PUHKY 'A30BUX KOT.JIIB
YKPAIHHA

Ha croroani B YkpaiHi CriOCTepIiraeThCsi TOCTpa KOHKYPEHIlis y 0aratbox
chepax IISIIBHOCTI, 30KpeMa y Taidy3l BUPOOHHUIITBA T'a30BUX KOTIB. 3a TaKHX
YMOB HEOOX1THO JOCIIKYBAaTH PIBE€Hb KOHKYPEHIIli, 10 JI03BOJIIE PO3POOUTH
CTpaTerito MANPUEMCTBA ISl TOMAJIBIINX MApPKETUHTOBUX 3ax0aiB. MeToro
poOOTH € TOCHTIKEHHS PIBHA KOHKYPEHIIIl Ha pUHKY Ta30BUX KOTJIIB YKpaiHU 3a
nornomororo mojem M. [Toprepa.

O1iHKOIO CTYIEHIO BIUIMBY KOXKHOI 3 M'SITH CUJI KOHKYPEHIIIl Ha PUHKY €
CepeIHbO3BAXEHUM Oall: Bzﬁékéqj , 1€ b -0anbHa OLIHKA |-M €KCIIEpPTOM
CTYIICHSI TPOSBY I-r0 YMHHUKA, N - KUIBKICTh ekcrepriB; K - koedimieHT
Ba)KJIMBOCTI I-Ir0 YMHHKMKA;, M - KUIBKICTh JAHUX YMHHUKIB. Ha migcrasi Toro, y
SIKAW 1HTEpBaJ TMOTPANUB CEPEIHbO3BAXEHUM Oan poOUTHCS BHUCHOBOK IPO
CTYMiHb BIUIMBY CUJI KOHKYPEHIIIl Ha pUHKY.

0.23¢ 0.3 0.366 0.43- 0.498
| | | | |

HU3bKa HOMipHa BHCOKa AY>KC BUCOKa

HanTo BUCOKHWi BIUTHB TOBapiB-3aMiHHUKIB
(primuR - 0.495)

IMomipHuii BIUIHB HeBucoka KOHKYpeHLis MK IPOAaBLSAMHU Jlye BUCOKHIA
HOCTaYaIbHUKIB ycepenuHi ramysi BILIUB
(BB — 0.31) CIIOXKHBaYiB
(BB —0.233) (srums— 0.466

— e~

Husbkuii BIUTMB MOTEHLIHHUX KOHKYPEHTIB
(BrunB-0.248)

Puc. 1. OmniHroBaHHS BIUIMBY OCHOBHUX CHJI KOHKYPEHIIIi Ha pUHKY
ra3oBux KoTiiB Ykpainu (3a mojemtio M. IToptepa)

Hanro BuCOKMI BIUIMB TOBapiB 3aMiHHHKIB MOKHA TMOSICHUTH THUM, IO
Takli TOBapu 3aJOBOJBHAIOTH MOTPEOM CIHOXXKHMBA4iB HE Tipiie Ta BOHHU €
KOHKYPEHTOCIIPOMO>KHHMH 110 L1HaM. Bucokuii piBeHb BIUIMBY Ha KOHKYPEHIIIIO
CIO’KMBAYIB TMOSCHIOETHCS TUM, IO JIESAKl IPYINU CHOKMBAYIB KYMYIOTh BEIHUKI
00’eMU MPOAYKIT BIHOCHO 3arajibHUX 00 €MIB MpOJaX MiANPUEMCTB.
[ToTeHIiiiHi KOHKYpEHTH MalTh HU3bKHU BIUIUB Ha pPIBEHb KOHKYpPEHII,
OCKIJTbKM HEOOX1JTHO MaTH BEJIMKHH KamiTajd Jyisi TOro 100 YBIUTH y Tramy3b.
HeBucoka KOHKypEHIIisi MDK TMPOJABISIMH yCEpeIuHl Tamy3l MOSCHIOETHCS
BHCOKOIO BapTICTIO BUPOOHUIITBA Ta MAAIHHSIM CaMoOi raaysi.

18



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 338.001.52

I'peuxa T.M., cmyoenm, Aumoniok K.I., k.e.H.
Hayionanenuu mexuiunuti ynieepcumem Ykpainu «KuiscoKuii nonimexHiyHuu iHCmumym»

IMOPIBHAJIBHA OLHIHKA EOEKTUBHOCTI YJIBTPA3ZBYKOBHUX
TOBUHIMHOMIPIB

[IpakTnyHO BCi BUpPOOM, BUTOTOBIICHI 31 3BHYAMHUX KOHCTPYKIIIHHUX
METaliB, 3a3HalOTh KOpo3ii. (OcoOlMBO BaXIMBOIWO NPOOIEMOIO, 3 SIKOIO
CTUKAETHCA OLIBIIICTh Tally3el MPOMMCIOBOCTI, € BUMIPIOBAHHS 3aJIMIIKOBOI
TOBIIMHHU CTIHOK TPYO 1 pe3epByapiB, sKI MOXYTh 3a3HaBaTH KOpo3ii uu epo3ii
3cepeIrHU. 3 METOI JOTpUMaHHS O€3MEeKH Ta €KOHOMIi KOIITIB HEOOX1THO
PETYJISIPHO KOHTPOJIOBATH CTaH METaIypriiHUX TpyOONPOBO/IiB, pe3epByapiB un
KOHCTPYKIIiH. /{7151 IIbOTO BUKOPUCTOBYIOTH YJIbTPa3ByKOBI TOBIIMHOMIPH.

[Ipu BuOOpI TOBIIMHOMIPIB HEOOXITHO 3BEPHYTH yBary Ha ¢ipmy
BUPOOHMKA, OCKUIBKM JUIsi PEMOHTY 1 cepBicy OOJaJHaHHA MOTPIOHI
BHCOKOKBaTI(hiKOBaHI CrIemialicTy. Y Takii cuTyarii BUpoOHUKH npuiaaiB Pocii
Ta YKpaiHu MaloTh NepeBaru NOpiBHIHO 3 BUPOOHUKAMU 1HIITUX KpaiH.

3aBaHHs BU3HAUYCHHS MOKAa3HUKA MOPIBHAJIBLHOT €(EKTUBHOCTI € OCUTh
aKTyaJIbHUM, OCKUIBKM BaXIJIMBO BHU3HAYUTH BEIMYMHY EKOHOMIi MOTOYHHUX
BUTpAT JJI OLIHKHU JOLIBHOCTI BUKOPUCTAHHA npuiady. i nopiBHsSHHS Oynu
B3aTi ToBImHOMIpH (YT-31 HII® «Ynwprpakon», Ykpaina), A1270 (AKC,
Pocis), MVX (Dakota UltrasonicsKanana), 37DL PLUS (Panametrics - NDT),
DM4E  (Krautkramer, ABscrpanis)), KkoedillieHT e(QEeKTHBHOCTI  SKHX
BU3HAYAETHCA 32 (POPMYJIIOIO:
G —G
k ki

i€ C; — MUTOMI IMOTOYHI BUTPATU HA OJUHUITIO PIYHOI MPOAYKTHUBHOCTI. [[0
HUX BIAHOCATH OIUIATY Mpalli, €Heprii, yTpUMaHHs 1 peMOHT yCTaTKyBaHHS,

1 — OPSIAKOBUI HOMEpP MPUIIATY, IO MOPIBHIOETHCH;

K; — IATOMI KaliTaJbHi BUTPATH HA OJMHHINO PIYHOI MPOAYKIIii (BapTicTh
OCHOBHOT'O 00JIaJIHAHHS, BUTPATH Ha JIOCTABKY Ta MOHTaX 00JIaTHAHHS);

E, —HOpMa eeKTUBHOCTI, 1110 IpHUIIMA€E BIIACHUK.

3a ymoBH, KoM E >E,, NEpUIMi BapiaHT BUABISETbCA KpaliuM, a 3a

yMOBH E < E, —ripmmM. Skmio x E = E, , To 001/1Ba BapiaHTH € PIBHOLIHHUMHU.

E =

[Ipu nopiBHSIHHI KOXHOTO 13 3pa3KiB, OyJI0 BCTAHOBJIECHO, 1110, HAIIPUKIIA],
npuwian YT-31 kpammii Binm mnpunagy Al1270, a 3HaueHHs KkoedirieHTa
edextuBHOCTI E,, Ounbine, mpunag 37DL PLUSkpamuii Big npunany YT-31.

TakyM YWMHOM, BU3HAYMIIM, IO CEPEll BCIX NPEACTABICHUX NPUIAIIB
3pazok 37DL PLUS BusiBUBCS KpamyM BiJ 1HIIMX 3pa3KiB 3a Koeilli€eHTOM
e(pEKTUBHOCT!I.

Knrwouosi cnosa: BUMIPIOBaHHS 3aJMIIKOBOI TOBUIMHU CTIHOK TpPyO 1
pe3epByapiB, yIAbTPa3ByKOBUN TOBITMHOMIP, KOe(DillieHT e(heKTUBHOCTI.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VJIK 620.179.14(088.8)

Hiopoiya A.M., macicmpanm, [Jiopoiya I.M., acucmenm , Bucnoyx C.I1., k.m.H., ooy.
Hayionanonuit mexuiunuti ynisepcumem Ykpainu «Kuiscokutli noaimexHivHutl iHcmumym»

EKOHOMIYHE JOC/IIPKEHHSA BUKOPUCTAHHSA TUITIOBUX
MIKPOTEXHIYHUX KOMIIOHEHTIB

Y rpym BHCOKMX TEXHOJIOTI OCOOJIMBO  BHUILISETHCA  00IaCTb
HAHOTEXHOJIOT1H, YCHINTHUN PO3BUTOK SKOI HAHOMMKYMM YacoM BH3HAYUTH
Iporpec B TaKUX KIIOYOBHX Tally3siX HAyKd 1 TEXHIKH, SIK €JIEKTPOHIKa,
MaTepiaJio3HaBCTBO, 1H(OpMaTHKa, OIOTEXHOJ]OTrIs, XIMIYHA MPOMUCIOBICTH 1
Oarato iHmMX. BUKopucTaHHS HaHOPO3MIPHHX OO'€KTIB 1 MPOIIECIB BHUMAarae
PILIEHHS HIUPOKOTO CIEKTPY Mpo0ieM B 00J1aCTi BUCOKMX TEXHOJIOT1M, OCKUTBKH
nependavyaeThesl iX 3aCTOCYBAHHS Y PsiIl TEXHOJOTIH, TaKUX SIK “eleMeHTHa 0a3a
MIKPOEJIEKTPOHIKH, HAHOEJIEKTPOHIKM, KBAaHTOBHX KOMIIIOTEpiB”; “maTepiaiu
JUIST  MIKpO- 1 HaHOEJEKTPOHIKK', “ BUCOKOMPOAYKTHBHI OOYHCIIOBAJIbHI
cucteMu’; “INTY4YHMM IHTENEKT , “MeMOpaHHI TexHOJOrii; “KaTamiTh4HI
CHUCTEMHU 1 TEXHOJIOTIi"; “ moiMepH 1 KOMIO3UTH ; “ MPEIU3iiHI 1 HAHOMETPUYHI1
TEXHOJIOTi O0OpOOKH, CKIaJaHHs, KOHTPOIIO'; “TexHonorii OloiHxkeHepii ,
“0Oe3meka 1 KOHTPOJIb SIKOCTI” Ta 1H.

MIiKpOCUCTEMHI  TEXHOJIOTii PO3TJISAAIOTBCA CHOTOJHI  SIK  KIIFOUOBI
TEXHOJIOTHi 3 EKOHOMIYHHM TIOTCHINIAJIOM 1 TOPIBHIOIOTBCA 3  MIKpO-
€JIEKTPOHIKOI0. 3TIHO 3 pe3yJibTaTaMH MApKETUHTOBUX JIOCHIIIKEHb, 0COOIUBO
aKTUBHO I1i TexHoJorii po3BuBatoThcs B CIIA, fAmonii Ta Himeyunni. Tak, y
CIIA, ne cwibHO pPO3BHHEHAa MIKPOEIEKTPOHIKA, OCOOIHUBO PO3BUBAETHCS
BUpOOHULITBO Ha 0a3l mikpocucrem. B Himeuuuni HallOUIbIIUN pPO3BUTOK
oJiepKaJIi TPUKIIATHI HAPSIMU 1 MIKPOCHCTEMHI TE€XHOJIOTii BOYJOBYIOTHCS Y
BUPOOHMYI TIPOLIECHU AJIA 3JCHIEBICHHS KIHIIEBOTO MPOAYKTY Ta TOIMIICHHS
HOro CcrnoXMBYMX BiacTuBOcTer. B Smonii MiHlaTIOpM3aliis 3aBxau Oyia
PIOPUTETHUM HAMPSIMOM B PO3BUTKY BUPOOHMIITBA, TOMY ChHOTOIHI MPAKTUYHO
B KOXKHIW KPYITHIN SAMOHCHKIM KOMMAaHI1 € HAYKOBHH MAPO3/ii, SKUH 3aiiMaeThCs
npoOieMamMu MIKPOCUCTEMHHUX TEXHOJIOT1H B PEKUM1 BIILHOTO TIOLIYKY .

MikpozeTaiii 3 caMUX PI3HHUX MaTepialliB — METalld, KPEMHIH, MOTIMEpPH,
KepaMika — JaBHO 1 YCIIIIIHO 3aCTOCOBYIOTh B 0aratbox raiay3sx MpOMHUCIOBOCTI.
[Ipore B ocTaHHI M'SITh POKIB PHUHOK MIKpojAeTaseld 1 MIKPOKOMIIOHEHTIB
PO3BHUBAETHCS HAWIMHAMIYHIIIE, JIEMOHCTPYIOUM BEJMKI TEMIIM 3POCTAHHSA:
akmo B 2000 pomi #ioro o6'em ckmamaB mpubauzno 30 mupa moid., TO 3a
nporaozom Ha 2008-2009 pik BiH gocsrue 60 wmupa mon. Ilepesaru
MIKPOTEXHIYHMX BHUPOOIB OYEBHIHI: TIJBHUIICHA (YHKI[IOHAIbHA TOYHICTD,
MEHIIIa Bara JeTanxi a0o By3ja, SKUU Mae€ BHUIIM EKCIUTyaTalliiHI MOKJIUBOCTI.
Bce 1e Bkazye Ha €KOHOMIUHY JOIUIbHICTh BHUKOPHUCTAHHS MIKPOTEXHIYHHX
KOMITOHEHTIB.
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V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 616.12-073.97-71

Jlynnasuii 1.B., macicmpanm;, Bucnoyx C.II., x.m.H., Ooy.
Hayionanonuit mexuiunuti ynisepcumem Yxpainu «Kuigcokutli nonimexHivHutl iHcmumym»

EKOHOMIYHA E®PEKTUBHICTb BUKOPUCTAHHSA
CKPUHIHI'OBUX EKT-TEXHOJIOI'TH

B GioMmenuuHiii ramysi, sika CTOCYEThCS BUPIMICHHS MPOOJIEM CEpIIEBUX
3aXBOPIOBaHb, HA CHOTO/HI € aKTyaJIbHUM BHUKOpPUCTaHHS CKpuHiHroBuX EKI -
TEXHOJIOT1H, SIK1 JO3BOJISITUMYTh 3 MAaKCUMAJILHO CITPOIIEHOIO MPOIIETyPOIO Ta
3a MIHIMQJIbHUN MPOMDKOK Yacy NpOAIarHOCTYBaTH IMalll€HTa 3 BEJIHUKOIO
¢(eKTHBHICTIO, BUSBUBIIM TATOJIOTIYHUNA CTaH, a00 HEraTHBHI TEHACHIT1
1CHYI0401 XBOPOOH.

HesBaxkaroun Ha 3HayH1 BaockoHaneHHs cydacHux EKI-mpumanis i
MOSIBM  KOMITIOTepHUX MeToaiB aHamizy EKI-curnamiB, sk 1 paHiie
3QJIMIIAIOTHCS aKTyallbHUMHM JBa MpoOsieMHi nutanHs aHanizy EKI': Husbka
YyTJIUBICTh 1 CHEUM(IYHICTh A0 I1MIEMIYHOI XBOPOOM cepIisd 1 HEIO0CTaTHS
YYTIUBICTh JJI 1HAUBIIYabHUX MPOTHO3HUX OI[IHOK PU3UKY MIicis 1HGAPKTY
Miokap/a abo 1HIIUX CTaHIB, 110 3aTPOKYIOTh KUTTIO.

i mpo6aemMu MOXYTh OYTH BUPIIIEHI MIJIIXOM BUKOPUCTaHHS METOY
JTUCIIEPCIHOrO KapTUPYBaHHS, IKMI 3aCHOBAHUI Ha aHal131 MaJIMX KOJMBAaHb
XapaKTePUCTUK HU3bKOAMILTITYTHUX XAOTHYHUX OCHWISALIN mapaMeTpiB, IO
peeECTPYIOThCS, SIKI PU HAOJIMKEHH1 0 TOUOK BTPATU CTPYKTYPHOI CTIHKOCTI
MOYMHAIOTh 3MIHIOBATHCS paHille, HIK 1€ BUSBUTHCA y BEIMYMHI CEPEIHIX
3Ha4YeHb MApaMETPIB, 10 PEECTPYIOTHCS.

Ckpuninrosi  EKI-mpunmaau,  sIKi ~ BUKOPHUCTOBYIOTH  METOJ
JUCTIEPCIHHOTO KBapTUPYBAaHHS, NpPHU3HAUEHl M JAIarHOCTUKH OCi0, IO
MalTh BHUCOKHH PHU3MK TATOJOTIYHHUX 3MIH MiOKapJa 1 3aCTOCOBYIOTh
TEXHOJIOT1i PO3paxyHKIB Ta TPUBHUMIPHY BI3yalli3allil0 €JIEKTPOMAarHiTHOTO
BUMNPOMIHIOBAaHHSA MiOKapJia 3a I[apaMeTpaMu aMIUNTYJIHOI Juchepcii
crangaptHoro EKI'-curnamy. Sk mnpaBwio, BOHM  CKIAQAIOTHCS. 3
neperBoproroyoro 6sioky EKI'-anamizaropa, enekTpojiB, sKi Mia €IHYIHOThCS
JI0 KIHITIBOK TaIllEHTa, MPOrpamMHO-00p0OIII0I0U0ro OJIOKY Ta 3 MOHITODY,
SAKUWA Bi3yalidye TpUBUMIpHE 300pakeHHs Mojeni cepis. Ll TexHosoris
3a0e3nevye JeTalbHUN 1 YaCTHM KOHTPOJb JUHAMIKU CEpIls, IO J03BOJISE
BYACHO BHSBISTA CUMIITOMH TATOJOTii Ha JOMIMUTaIbHOMY eTarmi, abo
nepea0avyuTH PO3BUTOK HETaTHBHUX TEHICHINM HA CaMUX paHHIX CTamisx
XBOpOOHU.

BukopucrtanHs TakMx TEXHOJOTIH JIO3BOJUTH CBOE€YACHO BKHUTH
HEOOXI1HI 3aX0H MPU BUHUKHEHHI TOCTPUX CEPIIEBHX CTaHIB, 1110, B CBOIO
4yepry, Moxe IM030aBUTH JIIOJUHY BiJl €KCTPEHHX Jiil, SK TO. omeparlis,
peaHimarlisi, BXXUBaHHs apMalleBTUYHUX pernapaTiB TOIIIO.

CrtBopenHsi ckpuHiHroBux EKI'-TexHonoriii  [103BOJisi€  CYTTEBO
3MEHIIUTH (PIHAHCOB1 BUTPATH Ha MOJabIIIE JIIKYBaHHS Malll€HTA.
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YK 336.15: 620.3.

Jsauenko B.I1., cmyoenm; Anmoniox K.I., k.e.H.
Hayionanonuit mexuiunuti ynisepcumem Yxpainu «Kui6cbkutl noaimexHivHutl iHcmumym»

MNOTOYHUI CTAH I IHEPCIHIEKTUBU HAHOTEXHOJIOTI'II B
YKPAIHI

HoBoro ¢inocodiero cydacHoi TexHIKM € peanmizailisi MaKCUMaTbHUX
¢byHKIIIH B MiHIMaTbHOMY 00’ €éMi. TOOTO 3’ ABJISE€THCS BaXKJINBA XapaKTEPUCTHKA,
sSKa Ma€ Yd HE HAWroJIOBHINIY poJib MpPU BUOOpl CHOXKHMBAa4YeM — II€
KOMITIaKTHICTb.

[IpobGnema MiHiMiI3alli € TyXe aKTyaJbHOIO B Haml d4ac. BcesarambHa
IIKABICTh /10 PO3BUTKY HAHOTEXHOJIOTIM MIATBEPIKYETHCA HMPUUHATTIM Yy 35
KpaiHaX HaIiOHAIBHUX TPOTpaM 3 PO3BUTKY IHOTO HAYKOBO-TEXHIYHOTO
HampsMy, a TakoX o0 eMaMu 3alydeHHX OrJDKEeTHUX KomTiB. (OCHOBHI
MPOPUBHI HANPSIMU MPAKTUYHOTO BUKOPUCTAHHS HAHOTEXHOJIOT1M OUIKYIOTHCS Y
CTBOPEHHI HAHOEJIEKTPOHHUX MPUIIAIIB.

MeToro AaHOTO MOCHIKEHHS € CTPYKTYPHHMM aHaji3 MepCrneKTUBHOCTI
HOT0 HampsAMy B VYKpaiHi, TOOTO piBHS, CTaHy Ta NUIIXIB PO3BUTKY
HAHOTEXHOJIOTH, PIBHSA JAEPKOIATPUMKHU Tally3l, MOKJIMBOCTI ydacTi HamIoi
KpaiHu SIK CEpHO3HOTO TPaBIlSl HA MIXKHAPOIHIN «HAHOAPEHI».

k1o BU3HAYATH Miclie YKpaiHu B HAHOTEXHOJIOTIAX, TO BOHA MepedyBae
HAIPUKIHIIl CIUCKY PO3BMHEHUX KpaiH. 3arajioM, B YKpaiHi € JOCUTH IliKaBl
pPO3pOOKH JJiIi TMPOMHCIIOBOCTI - HAJMICTKI €JEKTPOHHI CXEMH, HOBI BHIHU
MaTepiaiiB Ta MajauBa, JIKH, KOCMETHKA.

[Ipore Ounblly WIKaBICTh JO BITUU3HSHUX PO3pOOOK BUSBISIOTH
3aKOpJIOHHI mianpuemcTBa. Ha BigMiHy BiJ CBOIX 3axigHHX KOJET, YKpaiHChKi
KOMIIaHii ICHYIOTh TMEpPEBaXHO I103a HAIIOHAIBHOI MPOTPAMOI0 PO3BUTKY
HAHOTEXHOJIOTIN 1 HE OTPUMYIOTh Jep:kKaBHOro (iHaHCyBaHHs. SIK mpaBuUIIO,
yKpaiHChKI HAaHOKOMITaHIi — I MANpUEMCTBAa TpHW yHiBepcuTetax Ta HII,
3aCHOBHHKAaMHU SKHUX € TEPEeBAKHO HAYKOBII, KOTPi OMAaHOBYIOTh HOBITHI
TEXHOJIOT1i Ha KOMEPLINHUX 3acajax.

[locrae mnwWTaHHA TPO MOXJIMBI INUSIXM BUIPABICHHS CHTYAIlil.
OnTUMICTUYHUM CIIEHapieEM PO3BUTKY HAHOTEXHOJIOTIM B YKpaiHi, MOXe OyTu
CTBOPEHHSI JI€BOT MPOrpaMu 1 y4acTi B HI yCiX IHHOBAILIMHUX KOMIIaHii. Ake
y MaiOyTHhOMY Oynb-siIKa Trajgy3eBa MporpamMa THM YW IHIIAM YHHOM
noTpeOyBaTUME BITPOBAKEHHS HAHOTEXHOJIOT 1.

Sk miacyMOK MOXKHA 3ayBaKWTH, IO B HaWOMMKYMKA dYac PUHOK
HAHOTEXHOJIOTIH Oyjae TMOMIIEHUH 3a TPUHIUMIIOM <«XTO HE BCTHUT, TOU
3aMi3HUBCS», TOMY MPOCTillle MPUAOATH HOY-Xay, HIK MOYMHATH PO3POOKHU Bij
noyatky. B VkpaiHu € KOHKypeHTHI MepeBaru y raiy3i HaHOMEXaHOTPOHIKH 1
BEJIMYE3HUN 1HTENEKTyaJbHUN TMOTEHIlad, TOMY MUISXH 1 TEMIH PO3BUTKY
HAHOTEXHOJIOTIM y Hac OyAyTh 3ajekaTH, HacamIepel, BiJ 3alliKaBJIECHOCTI B
HUX CaMOI JAEpKaBU.

Knrouosi cnosa. HaHOTEXHOJIOT1I, KOMIIAKTHICTh, HAaHOMEXaHOTPOHIKA,
nepxkaBHe GiHAHCYBaHHS, IHHOBAIIIMHI KOMTIaHIi.

22



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VJIK 330.354

E€scees A.C., cmyoenm
Hayionanonuit mexuiunuti ynisepcumem Yxpainu «Kuiscbkutli noaimexHivHutl iHcmumym»

TEXHIKO-EKOHOMIUYHI XAPAKTEPUCTUKHA
HAHOIIPUCTPOIB

OcTtanHi pPOKM CTaqud TOBOPOTHOIO TOYKOIDO B  PO3BUTKY
HaHoTexHosorid. Ile cTocyerbcsi He TUIBKM TEXHOJIOTIYHOI chepu —
niaBUIIMIACE (IHAHCOBA CKJIaaoBa. [HBecTHINi Jep)kaB Ta Kopropariid Ha
JOCIIKEHHS 1 po3p0o0KH B 001aCTI HAHOTEXHOJIOT1H 3pOCiH B JIeKiJIbKa pa3iB.
Hanpuxknaa, €BpokoMicis moo0Oirgsna Buaumtu €24 MIIH. Ha PoO3poOKy
HOBOTO METOJy BHUPOOHHIITBA MIKpOCXeM, Yy sKiii OyayTh peani3oBaHi
HAHOTEXHOJIOTI.

Cepen peasIbHHX MPOEKTIB y cdepl HAHOTEXHOJOTIH MOXHA BHILTUTH
NEKIJIbKA IHHOBAIIMHUX Ta EKOHOMIYHO BUTITHUX:

Hanorexnomoriyamii npoekt xommanii Hewlett-Packard Kdenrpansna
HEpPBOBA CHCTEMa IJIAaHETH 3emiis». Y KOMITaHii MpaIoTh HAll TUM, 100
PO3MICTUTH HAaHOPO3MIPHHUH NAaTYMK CTaHy €KOJIOTii B KOXEH eJIEKTPOHHUUN
npuctpii Ha 3emyi, a TOTIM 3B'sA3aTH iX B Mepexy. Mera —
PEBOJIIOIIIHHO 3MIHUTH B3a€MOJIIIO JIFOJWHU 1 TJIaHETH 3eMilsl B TiHl e Mipi,
SK IHTEPHET 3MIHUB 3B'SI3KY M1XK JIFOJIbMH, 1 013HEC-TIPOIIECH.

YKpaiHCbKUMM BUCHUMH OTPUMAaHI TepIi JAeTajlbHI 3HIMKK aToMmiB. Lle
NepIuii  BUMAIOK, KOJM BYEHI 3MOINIM CIocTepiraTh 0e3mocepenHbo
BHYTPILIHIO CTPYKTYpy aromiB. Jlo nporo, nounnarouu 3 1980x pokis Oyio
JOCTYITHO JIMIIIE MaTeMaTUYHE MOJICTIOBAHHS BHYTPIIIHBOTO CBITY ITHX
YaCTUHOK.

General Electric Global Researshepiie B cBiTi omoriacs Toro, 1o
ceiTnoBunpoMiniotoui mgiogn OLED nHampykoBaHi Ha THYYKIW ITiIKIIATII,
noai0HO 10 TOTO, SIK APYKYIOThCS TazeTu. OTpUMaHW €KpaH MOYKHA 3TOpTATH
B PYJOH. A cOOIBapTICTh BHPOOHHUIITBA HACTUIBKKM HHU3bKA, 110 THYYKI
CBITATBCS €KpaHW MOXKYTh CKJIACTH CEpPHO3HY KOHKYPEHIIO JIaMIIOYKaM
POKAPIOBAHHS 1 TIOMIHECIICHTHHM JIaMIIaM.

VY po3BUHEHUX KpaiHaxX YCBiJIOMJICHHS KJIFOUYOBOI PO, Ky BXE B
HeJlaekoMy MalOyTHbOMY OyAyTh BifirpaBaTH pe3ysbTaTH poOIT y cdepi
HAHOTEXHOJIOTiM, TPHU3BENIO JO0 PO3POOKH MIMPOKOMACIITAOHUX MPOTpam
II0JI0 iX PO3BUTKY Ta MEpKaBHOI MIATPUMKH, TaK SK JKOJHA KpaiHa, sKa
nparHe 0 LIBUAKOTO €KOHOMIYHOTO PO3BUTKY, HE 3MOke oOiiTucs 0e3
IHHOBAIIWHUX TEXHOJIOTIH.

Knrouosi crosa. HanotexHonorist, IHHOBALIiS.
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YK 621.315.623.51

Heuykuii U.H1., cmyoenm
Hayuonanvnoiti mexnuueckuu ynusepcumem Yxkpaunvl
«Kuesckuti nonumexHuyeckui UHCMumym»

HEJECOOBPA3ZHOCTDb BHEAPEHMUS ITOJIMMEPHbBIX
N30J4ATOPOB BMECTO ®APD®OPOBbLIX

Wzonsatop momuMepHBIH  (KOMIIO3UTHBIN) —  3JICKTPOTEXHHYCCKAsI
NPOAYKIMSI, COCTOSAINAass W3 UW3OJSAIMOHHONW YacTH, BBINIOJHCHHOW U3
HOJIMMEPHBIX MaTEPUATIOB U METAJLTHYECKON apMaTypBhl.

OCHOBOI1 TIOJIMMEPHBIX U30JIATOPOB SBJISICTCS BRICOKOIPOUHBINA MaTepUa
—  CTEKJOIUIACTHK, 3alluTHas peOpucras 000J0YKAa BBIMOJIHCHA U3
KPEeMHHUHOPTaHUYECKON PE3UHBI, KOTOpas O0CCIeUnBACT JIMTEIBLHYIO padboTy
U30JISIIIMU B CAMBIX CYPOBBIX KIMMATHYCCKUX YCIOBUSIX.

[TommumepHbIe  W30JSATOPBI  HE  paspyllaloTcs  NpU  JICUCTBHUH
AKCIUTyaTAIMOHHBIX JJICKTPUYECKUX M MEXaHHUUCCKUX HArpysok. llojmmMepHbie
OTIOPHBIC W30JIATOPHI, KaK U JIMHCHHBIC MOJIMMEPHBIC H30JIATOPBI, UMCIOT PSiJI
CYIIECTBEHHBIX MTPEUMYIIECTB MO CPABHEHUIO ¢ (hap(POpOBBIMU H30JISATOPAMHU.

KoHCTpyKIMsi ~ MOJMMEPHOTO OIOPHO-CTEPIKHEBOTO U30JIsITOpa
obecrieunBacT Ha HEOOXOIUMOM YPOBHE MEXaHHYECKYIO, 3JIEKTPUYCCKYIO
IPOYHOCTh M JKECTKOCTh, YTO OOYCIIOBJICHO BBIOOPOM THIIA H3OJHPYIOIIETO
MaTepuala, BeIMUYNHON CCUCHHs CHIIOBOTO JIEMEHTa, rabaputaMu KOHCTPYKITHIA
1 (hopMoit (hIaHIIEBBIX COSTUHEHUM.

TpeOyemass  MexaHWdYeckas  IPOYHOCTh  OCYIICCTBISICTCS — IyTeM
NPUMEHCHHUSI B KAQUECTBE HECYIIEH OCHOBBI MOHOJUTHOTO CTEKJIOIJIACTUKOBOIO
CTEpIKEeHSI, H3TOTABIMBACMOTO C TIOMOIIIBIO ITYJITPY3HH.

Hanéxnas paboTa MmoJMMEpHBIX U30JSTOPOB MPH BO3ICHCTBHUH BHICOKOTO
HAINPSDKCHUST JOCTUTACTCS TINATEIbHBIM aHAJIM30M 3JICKTPHUYSCKOTO IOJIi |
NPUHSATHIMU MEPAMU TI0 CHIYKCHHIO HATIPSYKEHHOCTH JIO JIOMYCTUMOTO YPOBHSI.

BHeapeHue moJMMepHbIX U30JISTOPOB IMO3BOJISIET JOCTUYb 3HAYUTEIILHOTO
SKOHOMHYECKOTO 3(dekra mo cpaBHeHUIO ¢ (aphOpOBBIMH H30JIATOPAMHU 32
cUer:

v/ HM3KHMX 3aTpaT Ha TPAHCIIOPTUPOBKY, MOrPY304HO-PA3IPY304YHBIE

paboThl (MCHBIIHI BeC ¥ rabapuUTHBIC pa3Mephbl);

v’ orcyTcTBUsi GOSl TPHU TPAHCIOPTHPOBKE, MOTPY30YHO-PA3TPY30UHbIX

paboTax, MOHTaXe;

v/ BO3MOXHOCTH  NPUMEHEHHS B  TPYJHOJOCTYIHBIX  paifoHax
(00JOTUCTHIX ¥ TOPHBIX MECTHOCTSIX);

HU3KUX WA HYJICBBIX PACXOJI0B HA OUMCTKY U3O0JISAIUH;

HHU3KHX PacXOJIOB Ha PEMOHT M 3aMEHY H30JIATOpPOB (OoJiee BBICOKas
HaJCKHOCTh M CTOMKOCTh K YJIapHBIM HArpy3kam; OTCYTCTBHUE
omepanuu COOPKH THPJISAHMABI, OTCYTCTBHE HEOOXOJUMOCTH B
UCIIOJIb30BAaHUHM MOOWIJIBHBIX TEJICBBIIICK JIT MOHTAXKA).

AN

24



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VJIK 621.9.02

Kapnuna C.A., macicmpaum, Ycauos I1.A., k.m.H., ooyenm
Hayionanvnuit mexuiunuti ynisepcumem Yxpainu “ Kuigcoxuii nonimexniunutl incmumym'’

JOCIIIKEHHA CTPYKTYPU BUTPAT HA IHCTPYMEHT

TBepKeHHs, MO0 KYMIBIsA OUIBLI JEHIEBOTO0 1IHCTPYMEHTY MPUHOCUTH
E€KOHOMIIO, HE 3aBXIH € MPABIWIBbHUM. barato mokyIiiiB MOMUJISIOTHCS, KOJU
BBXKAIOTh, 10 KYyNOyKOYH 1HCTPYMEHT, SKHA  JEHICBIINN  paHiII
3acTtocoByBaHuX Ha 10%,BoHU OTpUMYIOTh €KOHOMIIO. CBOi MipKyBaHHS MpHU
[IbOMY BOHHU TIJIKPIIUTIOIOTh JIOKa30M, IO HAaBITh SKIIO OLIBII JEIICBUN
IHCTpyMEHT Mae TmpoaykTuBHICT, Ha 10% wMeHmry, To Bce X Kpalle
IpaioBaTi HUMH, TOMY IO MOXXHA 3MEHIIUTH BapTICThb IHCTPYMEHTY, IO
30epiraeThCs Ha CKIIA/II.

OpHak 1HCTPYMEHTAJIbHI BUTpAaTH BKJIOUAIOTh HE TUIBKH BapTICTh
IHCTPYMEHTY Ipu HOro KymiBii. BuTpatu Ha mepeTouyBaHHsS 1HCTPYMEHTY,
IO 3aJIeXaTh B MOTO CTIMKOCTI, TaKOX ciif OpaTu 10 yBaru. BupimanbHe
3HAYEHHS Ma€ KUIbKICTh MEPIOAIB CTIMKOCTI 1HCTpyMmeHTy. Kpim Toro, mpu
NEpPeTOuyBaHHI MEHII SIKICHOTO 1HCTPYMEHTY, SK [IOKa3ye TPaKTHKa,
JOBOAUTHCS BUJAIATA 3aHAATO BEIMKUN 0OCAT  1HCTPYMEHTAJIBHOTO
MmaTepiany. BHacmigok 1bOro He TIIBKM 30UIBIIYETHCS Yac 1 BapTICTh
3aTOYyBaHHS, a K YaCTO 3HAYHO 3MEHIIYETHCS YHUCIIO MOKIMBUX MTEPETOYOK.

Burtpatu, mo mnpunagaroTh Ha IHCTPYMEHT JO MOro MOBHOTO
BUKOPHUCTAHHS, CKJIAJJal0ThCS 3 HACTYITHUX BEJIMYUH:

1) P —BuTpaTH HA IPUAO0AHHS IHCTPYMEHTY;

2) P, — BapTICTh OJIHI€I TEPETOYKH IHCTPYMEHTY, N, — KUIBKICTh
MO>KJIMBHX MEPETOUOK; P, [h, —cymapHi BUTPATH HA IEPETOUYBAHHS;

3) P, —BUTpaTH Ha 3aMiHy IHCTPYMEHTY Ha BepCTaTi;

4) P —npoIeHTHA Pi3HUI B IPOAYKTHBHOCTI;

5) C — BenMYMHA BApTOCTI, Ky MOYKHA 3aIUIATUTH 332 HAWUTIPIIMNA T10
CTIMKOCTI IHCTPYMEHT 32 YMOBH PIBHOCTI IHCTPYMEHTAJILHUX BUTpAT.

Jlnst cipolieHHs pO3paxyHKy HE BpPAaXOBYETbCS BapTICTh 3aJIMUIIKIB
iHCTpyMeHTy. OTpuUMaHO pIBHSHHS, pIIIEHHS SKOro TIOKa3zye, SIKUH
IHCTPYMEHT BUSIBUTHCS O1JIBII JICIIICBHM.
100+ P

10C

Po3B’si3ytoun piBHSHHS, OTPUMAEMO BapTICTh, Ky MOXKHA 3aIllIaTHTH
3a  HaWripmuil 1O  CTIKKOCTI  IHCTPYMEHT 3a yMOBH  PIBHOCTI
IHCTPYMEHTAJIbHUX BUTPAT.

C=

R+R M, +P (0, +)==""—[C+R ], +P 0+

100(P - P[P [n, + P, (n, +1)]
10C+P
[IpoBeneHi JOCTIKEHHSI CTPYKTYpU BUTPAT HAa 1HCTPYMEHT IMOKa3aln
JOLIbHICTh BUKOPUCTAHHS JOPOKUOT0 IHCTPYMEHTY 33 PaXyHOK MiABUIICHOI
MPOJYKTUBHOCTI Ta MEHIIIO BAPTOCTI MPH 0OCITYyrOBYBaHHI.
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V]IK 336.662

Kupunnosa A.B., cmyoenm, Tepewenxo H.@., kano. mexu. nayx, ooyeHm.
Hayuonanvnoiti mexnuueckuu ynusepcumem Yxpaunot «KIIH»,

AHAJIN3 DKOHOMUYECKOHN DY®PEKTUBHOCTH
UCIIOJb30BAHMA MEJUIMHCKOI'O OBOPYJIOBAHMUS B
YKPAUHE

B  ycnoBusix oOrpaHM4eHHOro (PUHAHCHPOBAHUS  MEIULIMHCKHE
yupexaeHus (nanee MY) YkpauHbl BO MHOTOM HCUEpPIIATH 3aJ0KCHHBIA B
HUX MEAMKO-TEXHOJOTMYECKUN TMOTEHIHAN, a SKCIUyaTHpyeMOe€ B HHUX
MenuuHcKoe obopyaoBanue (MO) mnperMyIlIeCTBEHHO MOpPAdbHO U
dbusudecku ycrapeno. OmxHol u3 riaBHbIX mpobdiaem MO B Ykpaune siBisieTCS
U3HOC OCHOBHBIX (DOHIOB YUPEXKIECHUN 3ApaBOOXpPAHEHHS, KOTOPHIA Ha
Hayajo Broporo kBaptana 2009. cocraBuia B cpenneMm no Ykpaude ot 70-
80%, B Tom umcie uznoc MO - ot 33 go 75% Ha oOmiem ¢Qone ero
oonosssemoct ot 0,6 10 17,2% [1].

Tonbko 45% pbiHKa 3aHUMAIOT OTEYECTBEHHBIE MpousBoguTenn MO,
HO HEKOTOpBIE M3 HUX JIOCTATOYHO KOHKypeHTocnocoOHbI. [TapagokcanbHo,
HO YacCTO IIOKYIIKA CJIO)KHOW MEIULMHCKOM TexHuku MY He pemaer
npoOieMy JAUArHOCTUKM W JIeYeHUus, a, HaoOOpoT, M00aBISEeT JHIIHUE
XJIONOTBI — pPacxolbl O YCTaHOBKE U oOcmyxuBaHuto. ObecrneueHue
IKOHOMHUYECKON 3(ddexTuBHOCTH 000pyAOBaHUSA SBISETCS BTOPOM, HO
JOCTaTOYHO BaXHOHM, mpobieMoit MO, MOCKONbKY B HEKOTOPBIX CIIydasx
amnmapaTtypa, KOTopas CTOUT JECATKH ThICSY J0JUIapOB, IPOCTAUBAET UMEHHO
noromMy, 4YTo (upMa-mocTaBUIMK He ofecreymwsia ee JalbHeiiee
oOCTy’KMBaHUE. HE BBIMIOJHEH CEPBUC-MOHTAX, BBOJ B JKCIUTyaTallHIo,
OTCYTCTBYIOT MOJPOOHBIE KOHCYJIBTALIMK MO JKCIUTyaTalluu, cepTuduxanus
CEPBUC-UHKEHEPOB U Bpayeil.

M3 OCHOBHBIX COCTaBJISIOIIUX 3KOHOMHYECKOW 3ddextuBHOCTH MO
BaYKHBIM 3B€HOM Hapsiy C MpUOOpeTeHrnEeM, 00CITy KUBAHUEM U yTHIIM3alen
obopynoBaHus sBIsETCSA ero d3PpQPeKTUBHOE UcMoyb3oBanue (nanee D). DU
MpEAnojaraeT COMOCTaBJICHUE 3aTpaT Ha HKCIUTyaTaluilo OO0OpYJOBAHHS C
MOJIY4YEHHBIM PE3YJIbTATOM, BBIPAXKAIOUIUMCS B OKa3aHHBIX MEIUIIMHCKHUX
yciyrax. B kauecTBe pe3ynbTaToB BHIOMPAIOT: UCCIEI0BAHMS, BBITIOJTHEHHbBIE
YCIICIIHBIE OIEpali U IPYrHe BUAbl OKA3bIBAEMBIX MEAMIIMHCKHUX YCIYT;
noxona 1 npuOsuth MY, mposieueHHbIN 00BHON U T.J. A B Ka4eCTBE 3aTpar -
obopynoBanue (B KOJIMYECTBEHHOM BEIpaXeHUN); BpeMs (Bpems paboter MO,
KaJCHJapHOE BPeMsl); 3aTPaThl TPYAa; 3aTpaThl ((UHAHCOBBIX CPEJICTB U T.].

Takum  oOpa3om,  BBINOJHEHHE  HWCCIENOBaHUS B o0iactu
paumoHanbHoro u OW  wumeromuxcs pecypcoB MY U NOBBIIIEHUS
b dexTuBHOCTU HcnoNb30BaHusd MO SBISIOTCS BeCchbMa aKTyalbHBIMU U
JIOCTATOYHO 3HAYMMBIMH.
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VJIK 621.121
Knumwxk A.B., cmyoenm kagh. MIIKA i CII, Bunnuuyk A.I'., acnipaum xag. MIIKA
i CII, Kpué'rox H.B., cmyoeumxagh. MIIKA i CIT
leano-Dpankiecoruil HAYIOHATLHUL MEXHIYHUL YHIgepcumem Haghmu i 2azy

MOJAEJIOBAHHSA IHZKEHEPHUX PIINEHD JJIS1 TEXHIYHOI'O
JIATHOCTYBAHHS ITOBYTOBUX JITYNJIBHUKIB I'A3Y

TexHiuHe MiarHOCTYBaHHS CTaHy NOOYTOBHMX JiumiabHHKIB rasy (I1JIT)
OCTaHHIM 4YacoM HaOyBae Bce OUIBILIOI aKTyaJbHOCTI, OCKUIBKHA 332 CY4acCHHMX
YMOB KIJIBKICTh TMOBIPOYHHUX YCTAHOBOK € OOMEKEHOIO, BHACIIJIOK YOro He
3a0e3meuy€eThCsl BIAMOBIAHUN MeTpoJsioriunuii KoHTpodbs 3a [UJII. OmHuMm 13
HOBUX IHXKEHEPHHMX pIIIEHb MOXE CIyryBaTH CIOCIO BHM3HAYEeHHS iX
METPOJIOTIYHUX XapaKTEPUCTUK MUISIXOM 3aCTOCYBaHHS €TaJOHHOIO 3acoly
OTIOCEPEKOBAHOTO BHUMIPIOBAHHS BHTpAaTH MPUPOJHOTO Ta3zy Ha 0asi
CHeLiaTbHAX 3BYXKYBIbHUX TPUCTPoiB [1]. J[ist mpakTuvHOI peanizaiii 1boro
TEXHIYHOTO PIIIEHHS HEOOXITHO JMAOCHIIUTH 3MIHYy THCKY 1 TeMIleparypu
IPUPOIHOTO Ta3y MPH MOro MPOTiKaHHI ra3oBo0 Mepexero, Tooto Bia I go
€TAJIOHHOTO 3ac00y BUMIPIOBAaHHS BUTPATH MPUPOJIHOTO Tazy.

Mertoro pobOTH € MOJENIOBaHHS BIUIMBY MMapaMeTpiB ra3oBOi Mepexi Ha
TOYHICTh (PYHKI[IOHYBaHHS J1IarHOCTYBAJIbHUX YCTaHOBOK yist [LJIT .

3 MeTor0 peanizalii 3anpoNOHOBAHOIO 1HXEHEPHOIO PIIICHHS CTBOpPEHA
eKCIIEpUMEHTaIbHA YCTaHOBKA Ui (DI3MUHOTO MOJIENIOBAHHS BIUIMBY THCKY 1
TeMIlepaTypu poOOYOro cepepoBUINa MPU 3MiHI BUTPATH TPHUPOJAHOTO Ta3y B
Mepexi. YCcTaHOBKa peajizoBaHa Ha 0a3i MeraneBoro Tpyoorposoay Dy=15 mm
i3 3ruHamu TpyOu (koutin Ha 90° i 18(F), nokambHUMHK 3MiHAMU 11 BHYTPIIIHHOTO
miamerpy (3 16 Mmm 70 6 MM i HaBMaku) i JUISHKH THYYKOTO TPyOONpOBOAY 3
PE3UHO-TEXHIYHUX MaTepiaiB.

JInst BU3HA4YCHHST alPOKCUMAIIIITHOT aHAIITHYHOI 3aJIEKHOCTI BTPAT THCKY
3MIACHIOBANIOCS  MOJICJIIOBaHHS 32 YMOB HAsBHOCTI B TPyOOIpPOBO/II
JaMiHAPHOTO, MEPEXiAHOTO i TypOyJIECHTHOTO peXUMiB Tedil (B 3aI€XKHOCTI Bij
oOJIKOBYBaHOI BHTpaTd razy). [lpu 1[bOMY BHUKOPHCTOBYBAIMCS Pi3Hi
anpoKCUMAIlIH1 3aJIeKHOCTI SIK (PYHKIIT BiJ yucia PeliHonbaca 1 BUTpaTu rasy.
3aBAskd  ampokcumallii  iHGOpMAaIliiHUX  CHUTHATIB  E€KCIEPUMEHTAIBHO
00pOOIISIIHCS Pi3HI BUIH 3TUIA/PKYBAIBHIX (YHKIIIH: [ONTIHOMHI, eKCIIOHCHIIINHI
i crenenesi. IX onTuManbHMil BUI 3a KpUTEpieM MiHIMYyMy CyMH KBaJpaTiB
BIIXUJICHb PO3PAXOBAHUX 1 alMPOKCHMOBAHUX 3HAYEHb 3alHMCYETHCS TaKOIO
OTPUMAHOIO (POPMYIIOIO:

Ap= 1139% + 15086|— 53824 (1)

ne Ap —BTpaTu TUCKY B AOCTIAHIN YCTaHOBIII 32 BIATBOPEHOT BUTPATH (.

1. Iar. 16522 U VYkpaina, MIIK (2006) G 01 F 25/00Cmoci6
JIarHOCTYBaHHSI Ta MepeBipku moOyTtoBux niumiabHHUKIB Ta3y/ Cepemrok O.€.,
Yexoscbkuit C.A., Bunanmuyk A.I'. Ta iH. - Neu200601289;3ass1. 09.02.06;
omy6:1. 15.08.06 bro.Ne8.
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YK 621.382.049.77(083)

Knimawescoxa B.M., cmyoenm, naykosuiikepienux Botimko C.B., k.e.H., doyenm
Hayionanonuii mexuiunuil ynieepcumem Yxpainu «Kuiscokutl nonimexuivHutl iHCmumym»

MNEPCIEKTUBU PO3BUTKY HAHOTEXHOJIOTI'I.
I'HYYKI IHTETI'PAJIBHI CXEMMU B EJIEKTPOHIILI

HanortexHonoris — o0iacTb MNPUKIAAHOI HAayKM Ta TEXHIKH, IO
3aliMa€ThCS BUBUEHHSM BIIACTUBOCTI OO €KTIB 1 PO3pPOOKOIO MPHUCTPOIB 13
po3MipamMu TIOpAnKy HaHoMmerpa. [Ilnsixom 3MeHIIEHHS y HaHOPO3MIpH,
BIIOMI MaTepialu OTPUMYIOTh aOCOJIOTHO HOB1 BJIACTUBOCTI. [HHOBaIiiHi
MIITPUEMCTBA BUKOPUCTOBYIOTh JIaHI 3HAHHS JIJISi TIOKPAIIEHHS MPOIYKINi 1
TexHonorii. Ha cporoanimHiii AeHb MPOBIAHI CBITOBI KpaiHU 3aiiMarOThCs
¢dinaHCcyBaHHSIM po3BUTKY HaHoTexHousorii. Tak B 2004 poui cBiTOBI
iHBecTHIlli B cdepi po3poOKHM HAHOTEXHOJIOTIH MaiXke MOABOIINCHL B
nopiBasaai 3 2003 pokom i mocsrim $10 mupa. CitoBuM nigepamMu 3a
3araJIbHUM DPIBHEM KaIlTaJOBKJIaJeHb B JaHIN Tamy331l cranu AnoHis Ta
CIIA.

Po3BuTOK Cy4yacHOi €JNEKTPOHIKM MpsIMy€ Ha MLUISAXY 3MEHIIECHHS
pO3MIpiB  TPHUCTPOiIB, CTBOPEHHS MIHIMI3OBaHUX, JIETKMX Ta THYYKHX
MPUCTPOIB, KOTPI 332 CBOIMHM XAapPAKTEPUCTUKAMHU HE MOCTYNaTUMYThCS CBOIM
MOTMEpPEeHIM aHajoraM. 3 1HIIOrO OOKy, KJacH4HI METOIM BUPOOHHUIITBA
JOCTUTAIOTh CBOTO MPHUPOJHOTO €KOHOMIYHOTO Ta TEXHOJOTIYHOTO Oap’ epy,
KOJIM PO3MIp MPUCTPOIO HE Ha 0araTo 3MEHIIYETHCS, & CKOHOMIYHI 3aTpaTu
3pOCTal0Th €KCHOHEHI1adbHO. HaHOTEeXHOMOT1sl — HACTYIHUMN JIOTTYHUN KPOK
PO3BUTKY €IEKTPOHIKH Ta 1HIINX HAYKOEMHUX BHUPOOHUIITB.

HemonaBHo OyB 3ampornoHOBaHWN HOBUW METOJ BUPOOHHMIITBA
THYYKUX 1HTETPaJIbHUX MIKPOCXEM Ta OYyJIO MOCHIIKEHO MOBEIIHKY PI3HHX
XapaKTEPUCTUK MPU PO3TIATY YU CTUCHEHHI TakuxX NpuctpoiB. Ha Buxigny
PO3TATHYTY IUIACTUHKY TIOJIMEpPY JAPYKYHOThCS HEOOXiJHI eJeMEHTH
MIKPOCXEM, a TIOTIM 31HCHIOETHCS pellaKcallisi Hallpy>KeHb, 1 OCHOBa pa3oM 31
BCIEI0 MIKPOCXEMOIO TIPUHMAE «XBUJIETIOAIOHY» (popMmy.

3acTOCyBaHHSI ~ TakOro METOJAY JJIi  BHUTOTOBJIICHHS  THYYKHX
IHTETpaJIbHUX MIKPOCXEM JOCUTh €(EKTUBHO, OCKUIBKM OCHOBHI (hi3W4HI
XapaKTepUCTHUKU HE 3MIHIOIOThCS Mpu Aedopmarii cxemu. Lle 3Ha4HO
301IBIIYE TEPMiH EKCIUTyaTallil TAKUX MIKPOCXEM.

Bukopuctanus TakuxX MIKPOCXEM 3HAYHO PO3IMIMPIOE MOXKIUBOCTI
BUMIPIOBAJILHOI TEXHIKH, HAJa€ MOXKJIMBICTh CTBOPIOBATH MIHIATIOPHI THYUKI
KOMIT F0T€pH, HEOOX1/TH1, HATPUKJIIA, JUTsl 3MIMCHEHHS TOCTIHHOTO KOHTPOJIIO
3a CTAHOM JIIOAMHM TOILO. 3apa3 HaHOTEXHOJIOT1i KOIITYIOTh AOCUTH J0POToO,
aje He3abapoM 13 BIPOBAHKEHHSIM MacOBOr0 BHUPOOHUIITBA I[iIHA Ha JaHl
TexHosorii Brmage. Toal Oyae MOXIMBICTH 3a JIOCUTh HHU3BKY IIIHY
BUKOPHCTOBYBATH BUCOKOSKICHI Ta 6araTodyHKI[IOHAIBHI MIKPOCXEMH.

28



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 338.45.01

Kosanenko B.A., cmyoenm, I'epaumuyxM /1., 0.m.H.
Hayuonanvnwiu mexnuueckuu ynueepcumem Yrkpaunor «KIIH»

OLIEHKA ITEJJECOOBPA3HOCTH UCIIOJIb30BAHUA
HOBBIX TEXHOJIOTUI1 (HAHOTEXHOJIOI'UM1) B
NPUBOPOCTPOEHUU

B coBpemeHHOM Mupe Bce Oojiee aKTyaJIbHBIMA CTAaHOBSTCS
BBEJICHHEC B OJKCIUTyaTallii0 W WCIOJb30BaHWE HAHOTEXHOJOTUH, B
0COOEHHOCTH MOJIEKYJIIPHON TEXHOJOTHH.

B nanHO# paboTe paccCMOTPEH OJWH U3 CIIOCOOOB IS M3yUCHUS
HAaHOOOBEKTOB - aTOMHO-CHJIOBass MUKpOCKOIHsi. C TTOMOIIBI0 aTOMHO-
cuitoBoro Mukpockorna (ACM) MOXHO HE TOJIBKO YBUACTh OTJEIbHBIC
aTOMBI, HO TaKXXe M30MpaTeIbHO BO3CHCTBOBATh Ha HUX, B YaCTHOCTH,
nepeMeIniaTh aTOMBI 110 TTOBEPXHOCTH.

[enpro TTAaHHOM paboTHI SBJISICTCS ompeesieHue
11eJIeCO00Pa3HOCTH TPUMEHEHUSI aTOMHO-CHJIOBOTO MHUKPOCKOIA IS
KOHTPOJIA pelibeda MOBEPXHOCTH U CPOK €ro OKYMaeMOCTH MPU CUHTE3E
HAaHOOOBEKTOB.

Jlnst  BbluMcieHUss 3arpaT Ha wucnoiib3oBaHue ACM  MOXHO
BOCIIOJI30BAaThCS  CIEAYIOIIUM BbIpaKeHHeM: T = ‘T, rne Kn -
KalMMTAJIOBIIOKCHNE B JAHHYIO TEXHOJIOTHI0, [Icp — CpemaHeroi0BOM
JTIOXO]I.

JlaHHBI pacu€T MOJATBEPXKAACT I€I€CO00Pa3HOCTh BHEAPECHUS
JIOPOTOCTOSAIUX HAHOTEXHOJOTUHA B COBPEMEHHOE MPOU3BOACTBO. ITO
OTIpeeseTC BHICOKMMHU M KaY€CTBEHHBIMHM XapaKTEPUCTUKAMU CaMBbIX
U3JIeTui, MPOYHOCThIO OOBEKTOB Ha HaHopa3Mepax. (OcoOeHHBIH
UHTEpPEC  NPEACTaBISIET  KCIOJb30BAaHME  HAHOTEXHOJOTHM B
npubopoctpoennn. OHH TO3BOJSIOT OOBEIWHUTH YYBCTBUTEIHHBIN
JIEMEHT C CHUCTeMONl 00pabOTKM M Tepefayu JIaHHBIX Ha OJHOM
kpuctaie. [lpumeHseMble HAHOTEXHOJIOTHH TIO3BOJISIOT IOCTPOWTH
npeoOpasyromue yCTpPOWCTBAa OYEHb MajblX pa3MEpOB B  BHJC
CKPYNMHUHKE» (4aCTHIBI). DTO TMO3BOJIICT 3HAYUTEIBHO YMCHBIIUTH
ce0eCTOMMOCTh 3a CUYET MPUMEHEHHS HAHOTEXHOJOTHMM B MAacCOBOM
IPOU3BOJICTBE.

K HemocrarkamM MOXHO OTHECTH TO, YTO JIaHHAS TEXHOJOTHS
HAaXOJIWUTHCSI Ha JTame pa3padOTKM W WCCIENOBAaHMS, KOTOPBIMH
3aHUMArOTCs MHOkECTBO cTpaH EBpomnbl, CIIA u Anonus.
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TEH3OPE3UCTOPHUI MIEPETBOPIOBAY CUJIN

Koxna aBTomMaTH3amis IjaHye YHpPaBIiHHS TEXHOJIOTIYHMMM MpOIlecaMy Ha
OCHOBI CKJamy, oOpoOku i HakonmudeHHS iHMopmarii. ToMmy, HEBiT €eMHY YacTHHY
aBTOMAaTUYHUX MPHUCTPOIB 1 aBTOMAaTH30BaHHKX crcTeM ynpaniinHs (ACY) ckianaioTh
3acobu BuMiproBaHHs. 3actocyBaHHs ACY mpouecamu noTpedye BUMIPSATH B
3aranbHii  ckmagHocTi Onmu3pko 2000 ¢isuunHuxX, XIMIYHHX 1 JAPYTrUX BEJTWYHH.
BumiproBanHsi poOBOSATH 3a JOMOMOTOI0 PI3HMX JATYMKIB, caM€ BOHM BH3HAUYAIOTh
caMy MOXJIMBICTb 1 SIKICHMM piBEHb poOOTHM aBTOMAaTWyHUX JHiHIN. Lle — mepBuHHI
nocTadaJIbHUKU 1HQOpMalii, iXx moxuOka HE MOXe OyTH CKOpHUroBaHa HISKUMU
HOJAJIBIINMHU IPUCTPOSIMHU.

Ane Ha xanp, B Hallid KpaiHi iX Maike HE BUTOTOBIAIOTH, a 3aBO3ATH 3-3a
KOPJOHY. A 11e €KOHOMIYHO HEBHTiJHO, OCKUJIBKA BOHH KOLITYIOTh He JemieBo. Tomy
TOJIOBHOIO METOIO € KOHCTPYIOBaHHS, pO3po0Ka Ta BUTOTOBJICHHS JaTYMKIB, IO JACTh
3MOT'Y 36KOHOMHUTH KOIITH Ta 3HU3UTH BapPTIiCTh IIHX MPHUCTPOIB.

3aralbHUl NPUHIMI BHUMIPIOBAIBHUX JIaTYMKIB TIOJSTae B TOMY, IO
BUMIPIOBAJIbHE 3yCHIUISA IEPENAEThCsS HA YYTJIMBUW TPYXHIM €JIEMEHT, BHU3UBAIOUH
roro nedopmarnito. Ilo cmocoOy BumiptoBaHHs nedopmaiii MPYKHOTO €JIeMEHTa
CUWJIOBUMIPIOBAJIbHI TATYUKU JUIATHCS Ha IEKUIbKAa KATETOPI.

Bennke po3noBCIoKeHHS ISl BAMIPIOBAHHS CHJIM OTPUMAaJI TeH30PE3UCTOPHI
natunku. BumipioBanHa cuna F npuknanaetsesa go I1E Tak, mo BiH qegopmMupyeThes.
Hedopmanis IIE crnpuiimMaeTscsi BCTAaHOBJICHHMM Ha HBOTO TEH30PUCTOPAMH, SIKi
3MIHIOIOTH CBili omip. BigHOCHa 3MiHa OMOPY TEH30PE3UCTOpPA BHUMIPIOBATBHUM
JAHIIOTOM  TIEPETBOPIOETHCSI Yy  BEIMYHMHY BHXigHOro cumrHamy Usmx. B
TEH30PE3UCTOPHHUX JATUYMKaX CHIIM, OTPUMAIIM PO3MOBCIO/DKCHHS J[BA BHMipIOBaHUX
JIAHIIOTa: HEPIBHOBArOBHM MICT 1 JAUIMTENb HANpYyTH, SKHA 3aCTOCOBYETHCA Yy THUX
BUIIAJKaX, KOJIU OOMEXKEHI pOo3Mipu JaTdyhka abo SKIIO MOTPIOHO BUMIPSATH TIIBKU
JTMHAMIYHY CKJIaZioBy. Ha KOHCTPYKIIiO JaTdynKa CHUJIH, HOTO XapaKTePUCTUKU CYTTEBO
BIUIMBA€ KOHCTPYKIIisl IPYKHBOTO €JIEMEHTY.

B 3anexHOCTI BiA IIbOTO JAaTYMKUA CHJIM MOXHA MiIPO3AUIMTH HA JATYUKHU 3
CTEpP>)KHEBUM, KiJIbIIEBUM, MEMOpaHHUM, OaJlOUHUM MPYKHUM €JEMEHTOM. Hatumk 3
CTep)KHEBUM TPY)KHUM €JIEMEHTOM CKJIQJa€TbCcsd 13 IMIIHAPUYHOTO MPYNKHOTO
€JIEeMEHTY Ha 30BHINIHIA TIOBEpXHI SKOTO BCTAHOBIEHHI TEH30PE3UCTOPU 1
KOMITCHCAI[IHI OMOPH, CHJIOBOT 1 TOMOMIKH1 TTOAYIITKHA, MOHTaXXHOT KOJIOJIKH, KOXKYyXa 1
po3’emy. [IpyxHUIT elleMEHT Ma€ XBOCTOBUK MPU3HAYCHUH IS KPIIUICHHS JaTYMKa Ha
00’ exTi BUMiproBaHHs. Ha HMKHIM 4acTUHI MPYXKHOTO €JIEMEHTY nepeadayeHa BUTOUKA
JUISL KPITUICHHSI KOXKyXa 1 TUIOMIAJKa JUIS YCTaHOBKU po3’emy. CuiioBa 1 JOMOMIXKHI
HNOIYUIKM KOHTAaKTYIOTh MK c000i0 mo cepuuHiii moBepxHi. BumiproBaibHa cuia
NPUKIAAAETBCS 0 CHJIOBOI TOAYHIKM 1 MEpeJaeTbesi vepes C(bequHI/m KOHTaKT
JOTIOMDKHINA MOAYIILI 1 MPYXHHOMY €JIEMEHTY, M0 AePOpPMYEThCS MiA II€I0 TaKoi
cw. [IpyXHHii eeMEeHT B 3aJIe)KHOCTI BiJ TpaHUIll BUMIPIOBAHHS CHJIM MOXeE OyTH
BUKOHAHUU 1y BUTTISII CYHIIBHOTO CTEPKHSL.
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MHUHUATIOPHBI MHOT'OITAPAMETPUUYECKHWIN CEHCOPHBIN
MOJYJIb HA OCHOBE MEMS

CeHCOpHBIE CETHM B HACTOSIIEE BpPEMs HaXOAAT LIMPOKOE pacHpOCTPAHEHUE B
pa3IUYHBIX OOJACTSIX TEXHUKH M HayKd. DTO MOHHUTOPHHI 3eMJieleJbuecKuX padoT,
OKpYXarolled cpeapl, JOMOBBIX JHEPrOCETEM, TIJ€ BaXKHO OCYILECTBIATH KOHTPOJb
BO3/JICICTBUS BHEHIHMX (DaKTOPOB B pEaJbHOM BpPEMEHU C LEJIbI0 BBISBICHUS U
CBOCBPEMEHHOH JIOKaIM3aIllii OTKAa30B OOOPYIOBAaHMS W MPOYUX aHOMaIUi. OCHOBHBIM
9JIEMEHTOM, HCIIOJIb3YEMbIM B CEHCOPHBIX CETAX, SIBISCTCA CEHCOpHas (MHTErpajbHas)
wiatopma, KOTopast BKJItoYaeT (MHTErpUpYyeT) B ce0sl UyBCTBUTEINIbHBIN JIEMEHT, CHCTEMY
00paboTKM W Tepelauyd CHUTHajda C YyBCTBUTEIBHOTO 3ieMeHTa ([Ipoleccop Win
MHUKPOKOHTPOJUIEP), OJIOK OSCIIPOBOIHON MEpeauu JaHHBIX U TPUEMa CUTHAJIOB C JPYTUX
MOJYJIEW, KOTOpPbI MPUHUMAET W TEpeNaeT JaHHbIE Ha LEHTPaJIbHBIA MPOILECCOp WIIH
CTAHLUIO IIEHTPATU30BAaHHON 00pabOTKH JaHHBIX.

BrimiotHeHME YyBCTBUTEIBHBIX IeMEHTOB Ha ocHoBe MEMS nneanbHO moaxoauT
JUIs TIPUMEHEHHST B CEHCOpPHOM mpuOope wuiau cucreme. Vcnoiap3oBaHHE MHKpPO- H
HAHOTEXHOJIOTUI TMO3BOJISIET pa3MellaTh HECKOJbKO JAaTYMKOB Ha OJHOW MOJJIOKKE,
COKpAII[aeT CTOMMOCTh YYBCTBUTEIHHOU TUTAT(HOPMBI, MOBHIIIAET HAIEKHOCTD Y3JIOB.

B 3aBucuMocTH OT wu3MepsieMON BEIWYHHBI, MPUMEHSIOTCS YYBCTBUTEIbHBIC
DJIEMEHTHI, OCHOBAHHBIE HA PA3JIMYHBIX MPUHIUNAX padboTel. Tak, IS U3MEpeHUs
OTHOCHUTEIILHON BIIQYKHOCTH MCIIOJB3YETCS eMKOCTHOW MpeoOpazoBarelib, OCHOBAaHHBIM Ha
W3MEHEHUU TUAJIEKTPUYECKON IMOCTOSHHOW MPU M3MEHEHHUH BIIAXXHOCTH TOJIUMEpA; IS
TEMIEPAaTypbl — PE3UCTUBHBIM, B OCHOBE pabdOThl KOTOPOTO JIKUT H3MEHEHHE
CONPOTHUBIICHUS METAJIJIa, HAHECEHHOTO Ha KPEMHHUEBYIO MOJIONKKY.

Jlns  mpoBeneHUS MCMBITAHWM W ONpENeleHHs] XapaKTepUCTHK  JTaTYMKU
MOMEIIAIOTCS B KIMMAaTHYECKYI0 KaMepy, B KOTOPOM CO3JIAI0TCSl ONPEEICHHBIE YCIOBUS
JUIsl UCHbITaHUN. YUyBCTBUTENbHBIE 3JIEMEHTHI MPU STOM MPUCOEAMHSIOTCS K 0OIen
cucreMe OOpabOTKM JaHHBIX C TIOMOINBIO MPOBOAHBIX coenuHeHHd. I[lpu pabote
CCHCOpPHBIE CHUCTEMbl MOHTHUPYIOTCSI B KOpIIyC€ B KOMILJIEKTAMU C OECHpOBOJHBIM
nepeIaTIUKOM.

B pabote paccmarpuBaeTcsi cxemMa npeoOpa3oBaHusl U3MEHEHUS! CONPOTUBIICHUS U
€MKOCTH B HW3MCHCHHE HaNpsDKEHUs O€3 TOoTepH YyBCTBHTEIBHOCTH. B 1memsax
JTAIbHENUIIEro YMEHbIIEHUS 3aHMMAeMOro MPOCTPAHCTBA, pa3padaThIBAlOTCS MOJTHOCTHIO
WHTETPUPOBaHHBIC HA 0HOM moanokke KMOIT-MEMS mporieccht.

B 3aBucuMoCTH OT 11€71€BOTO MPUMEHEHUS, CECHCOPHBbIE MOAyJM HAa ocHoBe MEMS
TEXHOJIOTUI MOTYT OBITh COMPSIKEHBI C MTPOBOIHON MIIM OECIIPOBOIHON CUCTEMOH CBSI3U C
00BEKTOM.

Hcnonp3oBanue ceHCOpHBIX Moaynel Ha ocHoBe MEMS no3Bosisier nzroraBimuBaTth
MayiorabapuTHBIE CUCTEMBI SKOJIOTHUYECKOI0 MOHUTOPHHTA OKPY KaIOLIEH Cpelibl C HU3KUM
HHEPronoTpedIeHUEM, CTOMMOCTBIO M3TOTOBJICHUS U MTOBBIIIEHHOW HA/IEKHOCTHIO.
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IHOPIBHAHHSA BAPTOCTI BUTPATHUX MATEPIAJIIB IIPHU
BUKOPUCTAHHI INIIBKOBUX TA IU®POBUX
OJIIOOPOI'PADIB

B mHam wyac akTyanpHUM CTaJ0 TUTAaHHS BUKOPHUCTAHHS ITUGPOBUX
oe3mriBkoBUX (hrrooporpadis. Li mpunaau MmaroTh 6arato nepeBar B OpiBHIHHI
3 KJIACMYHUMH, Jie A (pikcariii 300pakeHHs] BUKOPUCTOBYETHCS PEHTTECHIBChKA
riBka. OcHOBHMMU TiepeBaraMu udpoBux ¢arooporpadis €:

Bucoxka iHpopMaTUBHICTH 300pasKeHHS.

3MeHIIeHa 10 MiHIMyMY 7032 PU 00CTEKEHHI.

ApxiBallis 3HIMKIB B ITU()POBOMY BHUTJIS/II.

3MEHIIeHHS 10 MiHIMyMa OpaKOBaHHUX 3HIMKIB.

HeBucoka BapTicTh OJHOTO OOCTEKECHHS.

[Ipote, romoBHMM HemodikoM mudppoBux QaooporpadiB € BUCOKA
BapTICTh IMX allapariB, 110 TUMYACOBO MEPEIIKOKAE 3aMiHI BCiX IJIIBKOBUX
dbmrooporpadis. ITlopiBHseMO 3aTpaTH Ha eKCIUTyaTallll0 KJIACMYHOTO Ta

nudposoro darooporpada.

kNP

Baprictp
BUTPATHHX
Marepiaiis 3a pik $

Hina Burpatni Mmarepuanu

Bun obnagnanns o6naananns, $ua pix (300003HiMKiB)

[T1iBKa BITYM3HAHOTO

BUPOOHUIITBA /DINT 4290
(30,5m)
: s [IposiBasu 14
[TniBKOBHIA 33 000 I'II)aKOBOK 45
dmrooporpad y
dikcax 17 ymakoBok 60
BignosmroBau 7 15
YIaKOBOK
bymara nms 3BiTiB 10
Hudposoit 65000 Kaprpumx 10
pirrooporpad Jucku 60 mmT. 600
TepmoOymara 200

Takum dYWMHOM, MOKHAa 3pOOMTH BHUCHOBOK, IO KYMIBIS HH(PPOBOTO
¢urooporpada, Baprictio $ 65000,6KOHOMIUHO BHTIAHIINA, HIXK KYIIBIS OYIb-
SIKOT'O TUTIBKOBOTO, BapTicTh sikoro mpudausno 33 000 $3a 10 pokis pobotu (1o
300003HiMKiB Ha pik) Ha 1UppoBOMY (urrooporpadi BUTpATH Ha SKCILTyaTaIliio
oyayts Ha 35000 $veniue.
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METO/U BUMIPIOBAHHS IIPUCKOPEHHS CUJIA BAT'!
3A 1OITIOMOT OIO I'PABIMETPA

[Mpunaau A BUMIPIOBaHHS CHJIM Bard ¥ BiAIOBITHOTO MPUCKOPEHHS
cum Baru ([ICB) nHasuBaroTbes TpaBimMerpamu. Po3pi3HAIOTE aOCOMIOTHI i
BigHOCHI BuMipioBanHs [ICB. [Ipu aGcomoTHUX BUMIPIOBAaHHSAX BHU3HAYAIOThH
NOBHY BEJIMYMHY CHJIM Bard y TOYIl crocTtepexeHHsa. llpu BiTHOCHUX
BUMIPIOBAHHAX BU3HAYAIOTh HE MOBHE 3HAYCHHSI CHJIM Bark y JaHOMY ITyHKTI,
a mpupicT (pi3HWIS) CHJIM Bard y JaHId TOYI CHOCTEPEKECHHS BiJHOCHO
JESKOTO 1HIIIOTO, BUX1JHOTO, 3HAYCHHSI CHJIA Bard y SSIKOMY 3BUYaifHO BiJOME.

Metoau BumiproBanb [ICB moaisisitoThes Ha CTaTHYHI (CIIOCTEPEKCHHS
pIBHOBaru Tija TMOCTIMHOI Macu, Ha sKe Ji€ cuia Baru 1 Jeska, TOYHO
BUMIpsiHA, KOMIICHCYIOYa CHJIa) 1 JuHAMidHi (CIIOCTEPEKEHHS 3a PyXOM
IPOOHOIO Tijla B rPaBiTAIlITHOMY ITOJI).

B ocHOBI cTaTUYHHUX METOIB JI€KUTH BIJJOME CHIBBIIHOIIEHHS !

g=F/m, (
1)

ne F —cuna, mo BpiBHOBaXxye CHIIy Baru; M — Bijioma maca.

JluHaMi4HI METOIU BUMIPIOBaHHS MPUCKOPEHHS IPYHTYIOTHCSA Ha BOX
PI3HUX MPUHIUNAX:

1) BumiproBanHs dacToTu (a00) mepiony KOJIMBaHb CUCTeMHU (CTPYHHI,
MasITHUKOBI Ta iHIII TPaBIMETPH);

2) BUMIpIOBaHHA MPOWJEHOr0 mUIIXYy 1 4acy (OamicTuuHi
I'paBIMETPH).

B mepmomy Bumnaaky IICB teopetnyHO MOB’s13aHO 3 BUMIPIOBAIBHUM
Mepi0J0M 3T THO HACTYITHUX BHUPAa3iB:

g = 4n°IT ? (MasTHUKOBHMIA),

2)

ne | — nosxxuHa masitHuKa; T — epio KOJUBAaHb MasTHHUKA.

g=4mM T *(cTpynnuit), 3)
e M — Maca cTpyHd; M — Maca MigBIMICHOrO BaHTaxy; | — moBkuHA

CTPYHU,;

T —nepion KOJIUBaHb CTPYHHU.
Y npyromy BUIIQJIKY:
g = 2t ? (bamicTrunmii), 2)
ne | — muiax, mpoiaeHnii MpoOHOK Macoro, MPU BUILHOMY IMajiHHI 3a

yac 1.
L{i BUpa3u Jerko y3arajibHIOTHCS BUPA30M:
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~ -2
g=clt—, 5)

A€ ¢ —KOHCTAaHTa.

YK 6-022.532

Konopamiwox O.C., cmyoeum, Jlesuyvka T.B., cm. uxnadau
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MEPCIIEKTUBHU PO3BUTKY HAHOTEXHOJIOI'TI B
MEIUYHOMY INPUJIAJOBYAYBAHI

HanoTexHo0ri1i - 11e TeXHOJIOT1] MaHIMyTIOBaHHS PEYOBHHOIO HA PiBHI
aTOMIB 1 MOJIEKYJ 3 METOI0 OTPUMAaHHsS TPOAYKTIB 3 Hamepes 3aJaHOr0
CTpyKTyporo. HanoTexHomorii — e «cami BHCOKI» TE€XHOJIOT1i, Ha PO3BUTOK
SKUX BeIy4l €KOHOMIYHI JI€P>KaBU TPATATh ChOTOJHI MUIbSPAU J0JIapiB. 3a
NpOrHO3aMu BYEHHX HaHOTexHoJorii B XXI CTOMITTI 3po0isTh Taky X
PEBOJIIONII0 B MAHIMOJIOBAHI MaTepiero, siky B XX 3poOUiid KOMII IOTEPHU B
MaHinoJiroBaHi iHpopmariietro. binbine 50 kpain cBITY 00’ SBUIK TIPO MOYATOK
BJIACHMX HAHOTEXHOJIOTIYHUX Mporpam. Ajie B IbOMY CIIUCKY HeMae Y KpaiHHu.

B nanuii yac Ha pUHKY NPONAIOTHCS TUIBKM CKPOMHI JIOCSTHEHHS
HAHOTEXHOJIOT1l. AJle BXKE CTBOPIOIOTBCA 1 CTBOPIOBATUMYTHCSI IMPUCTPO],
(GYHKIIOHATBbHI ~ MOXJIMBOCTI ~ SIKMX  BHM3HAQYalOTbCS  HE3BUYANHUMHU
BJIACTUBOCTSIMU HOBITHIX MaTepiaiiB. 3aBasku oOpoOIll Ha aTOMHOMY piBH,
3BHYHI Marepianu OyayThb BOJIOAITH TONIMIIEHUMH BJIACTHBOCTSMH,
MOCTYIOBO CTalOYM BCE JIETIIMMH, MIIHIIIUMHU 1 MEHIIUMHU 332 PO3MipaMHu.
3rigHo 13 MPOTHO3aMH BUEHUX, i€ BiOyAeThes Bxke yepe3 10 - 15poxkis.

Kapaunanehi 3MiHH BIiOOyAYThCS TakOXX B MEAMIIMHI 1 30KpeMa B
MeIUYHOMY TpuianoOyayBaHHi. [IIMpoki MepCreKTHBH BIIKPUBAIOTHCA B
rany3i MeauyHoi TexHikd (po3poOka 3aco0iB IarHOCTUKH, IPOBEIACHHS
0e300JicHMX  omepalliii, CTBOPEHHsS IITYYHHX OpraHiB). 3  4Yacom
HAaHOO10TeXHOJIOTiT OyayTh HaJaBaTHU BCE OUIbIIIE MOMXKIMBOCTEH s
MPOJIOBKEHHS JTIOACHKOTO KUTTS 1 IPODUIAKTHKN XBOPOO.

Cporoani B HeBUIUMIK O0pOTHO1 3a Ti MPUOYTKH, 1 BIUIUB, SIKUKM 1a1yTh
HaHoTexHouorli, ocHoBHuMHU TpaBisgmu € CIIIA, Kuraii, 1 Pocis. I3pains,
€Bpornelcbki Kpainu, 1 kpaiHu JlaTHHChKOT AMEPUKH CTPIMKO HapOUIYIOTh
CBI{ MOTEHINaN y Iiil raiy3i. 3a OCTaHHI M'ATh POKIB ypsIOBl OpraHizalii B
YCbOMY CBITI BHJLIWJIA Ha PO3BUTOK HAHOTEXHOJNOTIi Oiibine 40 MinbsapAiB
nonapiB. He3Bakaroum Ha HasBHICTh TapHOI HayKOBOi 0a3u, Ta BEIUKHUX
NPUBATHUX KamiTajiB, YKpaiHChKI HAyKOBI pO3pOOKM B LM ramy3i y CBITI
npencraBieHi cnabo. OcoOnMMBYy BaXIMBICTh JJII  HAHOTEXHOJIOTTYHHX
pO3pOOOK MarTh HAyKOBl HaIllOHAJIbHI HAHOTEXHOJIOTIYHI MPOTPaMH.
KomiroBatn  iHdopmamiro abo  "OpeHaoBui'  TOBap  JIeTKO,  alie
HAaHOTEXHOJIOIIYHUA TOBAap BIATBOPUTH 0O€3 3HAHb HEMOXKJIMBO. Tomy
BOKJIMBICTh CBOIX, YKpPaiHChKUX HAHOTEXHOJOTIYHI HAyKOBHX JOCIIKEHb 1
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po3pobOK  mayke Benuka. KoXKHUN JIeHb ITHOPYBaHHS  Ba)KIMBOCTI
HAHOTEXHOJIOT1H pOOHTH HaIlly KpaiHy OUIbII apXaiuHOl0, 1 HEKOHKYPEHTHOIO.
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MPUCTPIA KOHTPOJIIO ITPOIIECY PI3AHHSA

B cyyacnomy nmpunago0yayBaHHI 3HaYHY yBary NpuiauISIOTh IpoOsieMi
YOPaBMIHHS SKICTIO MPWIAJIB, IO BUTOTOBISIOTHCS. Bim TOro, HACKUIBKH
YCIIIIHO BOHA BHUPILIYETHCS, 3aJI€XKITh 0araTo YMHHUKIB B €KOHOMIUYHOMY 1
COLIIATFHOMY >KHMTTI PUJIAA00yIIBHUX MIAIPHUEMCTB.

CydacHa pUHKOBa €KOHOMIKa Mpe[ sIBJIsIE MPUHIIMIIOBO HOBI BUMOTHU
1m0 sAKocTi mpoxaykiii. [le moB’si3aHO 3 TUM, IO MOMUT HA MPOIYKIIIO
MIMNPUEMCTBA, HWOTO CTAaOUIbHE TOJIOKEHHS Ha PUHKY TOBapiB 1 MOCIYT
BU3HAYAETHCSI  PIBHEM  KOHKYPEHTO3ATHOCTI. Y  CBOIO  Hepry,
KOHKYPEHTO3/IaTHICTh OB’ i3aHa 3 BEJIUKOIO KUIBKICTIO (PAaKTOPIB, Cepel SIKUX
MOXHA BUJILJIUTA JBa OCHOBHUX — PIBEHb I[IHU BUPOOY 1 SAKICTh MPOMYKIIIi.
[Tpu bOMY SIKICTH MOCTYNOBO BUXOIUTH Ha mepiie Miciie. [IpoayKTHBHICTS
mpaili, €KOHOMisi BCiX BH/IIB PECYpPCIB MOCTYMAalOThCS SKOCTI IPHIAIIB.
HogitHiii migxig 70 cTparterii miANpUEMHHIITBA MMOJSATAE Y TOMY, IO SIKICTh €
Halle()eKTUBHIIIUM 3aCO00M 33JJ0BOJICHHS BUMOT CIIOKMBAUiB i OTHOYACHO 3
UM — 3HWKEHHST BUTPAT BUPOOHUIITBA. MeTa MANMPUEMCTB - 1€ TT1BUIIECHHS
AKOCTI BUPOOHMIITBA 332 PaxyHOK BUKOPUCTAHHS KOMILUIEKCHOTO MIAXOAY 3
BpaxyBaHHSIM B3a€MO3B’ 13Ky €EKOHOMIYHHX Ta TEXHIYHUX MapaMeETPIB.

Came TOMYy MPOTOHYETHCS BHKOPHCTOBYBATH TMPHUCTPI KOHTPOIIO
nporecy  pi3aHHs, IO HAJIEXKHUTh [0 Taly3i MNpuiIago0yayBaHHS,
MaIIMHOOYIyBaHHS Ta MOXKe OyTH BUKOPUCTAHMIA MPH Pi3HUX BUAX 00pOOKH
IOpOIECOM pi3aHHA 1 HE 3ajJexaTh Bil BUAY IHCTPYMEHTY, SIKHMA
3aCTOCOBYETHCS. TOMy, BHKOPHUCTAaHHS 3alpPONOHOBAHOTO  IMPHUCTPOIO
KOHTPOJTIO TPOIIeCy pi3aHHs 3abe3mneuye HACTYIHI TepeBaru:

- MABUILEHHS] TOYHOCTI KOHTPOJIIO MPOIIECY pi3aHHS;

- MOXKJIMBICTh ~ TOOYZOBM  aJanNTUBHUX  CHUCTEM  KEpPYBaHHS
TEXHOJIOTIYHUM IPOIIECOM BUTOTOBJICHHS JIeTaJIEH;

- M IBUIIICHHSI MPOAYKTHUBHOCTI MPOIECY BUTOTOBJICHHS,

- MIBUIIICHHS SIKOCTI MPOAYKIIii, III0 BUTOTOBIISETHCS;

- 3MEHILIEHHS 3aTpaT Ha TEXHOJIOT1YH1 MPOLIECH TOBOJKH MPHUIIAIiB.

Buxopuctanus mnpucTpoiB KOHTPOJI MpOIECY pi3aHHsA 3ale3neuye
BUKJTFOYCHHS MOJKJIMBOCTI OTPUMAaHHS HEIOCTOBIpHOI iH(pOpMarlii mpo cTaH
nporecy, TOMYy 1€ TPHU3BOAUTH JO IiJIBHUIIEHHS MPOIYKTUBHOCTI IMPOIECY
METaI000pOOKH pi3aHHSAM, Ta SKOCTI MPWIAJIB, IO BHUTOTOBJISIOTHCS, a
TaKOX J03BOJISIE BUTPUMYBATH KOHKYPEHTO3/JATHICTh MPOIYKIli HA PUHKY i
IUTAaHYBaTH  3pOCTaHHs  OpWOYTKiB  BiJ  peamizamii  BUpOOiB, IO
BUTOTOBJISIFOTHCS

Kniouosi cnosa. mponykiis, SKICTb, MPUCTPIA KOHTPOJIIO MPOIECY
pi3aHHS.
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Koconanosa A.1., cmyoenm IIB®, nayrxosuii kepienux Boiimko C.B., k.e.H., doyenm
Hayionanonuii mexuiunuil ynieepcumem Yxpainu «Kuiscokutl nonimexuivHuil iHCmumym»

NPUJTANOBY AYBAHHS AK CKJIATOBA YACTHUHA I'AJTY 31
KOCMIYHHUX TEXHOJIOI'TM

OpHi€ro 3 BAXJIMBUX 03HAK CY9aCHOTO PO3BHUTKY YKPaiHCHKOI JIepKaBU
€ CIOpsIMOBAaHICTb BEKTOpa iI EKOHOMIKM Ha TMIJBHUILEHHS KOHKYPEHTO-
CIIPOMO’KHOCT1 MIATNPUEMCTB, MOJEPHI3AIII0 BUPOOHUIITBA, BIPOBAKCHHS
HOBHX TEXHOJIOTIM Ta ycTarkyBaHHs. [IpoBimHa posb y WX Mpolecax
HAJIeXKUTh Tally3l NpuiIago0yayBaHHs, 110 BUPOOJs€ 3acO0M BUMIPIOBaHb,
aHamizy, oOpoOku 1 HajgaHHs iHQopwMallii, o0iaaHaHHS, peryJOBaHHS,
aBTOMAaTH4YHI ¥ aBTOMAaTHU30BaHI CHCTEMHU ympaBiiHHSA. HaykoBi izei, ski
BUHUKAIM Yy TpuiaagoOyayBaHHI, 3a0e3medyyBajid HaJIIAHICTE PoOOTH
MIPUCTPOIB Yy KOCMOHABTHII, PaJ10CJIEKTPOHIIl, PAKeTO- Ta JITaKOOYyayBaHHI,
B LIVIOMY B1JI0OpakaJi CTaH HAyKOBO-TEXHIYHOTO PO3BUTKY Y KpaiHH.

VY cywyacHomy iH(pOpMaIifHOMY CBITI KOCMIYHA isUTBHICTH KpaiHH,
3HaYHOIO MIpOI0, BU3HAuae i MailOyTHe. B ocTaHHI pOKHM HampsiMH PO3BUTKY
KOCMIYHOI JISUTBHOCTI KpaiH Bce OUIbIIe 3MILTYIOThCS 31 c(hepl BiCHKOBOTO
3aCTOCYBaHHS, aKaIEMIYHUX JOCTIIHKEHD Y1 JEMOHCTPAIIMHIX MOYKJIMBOCTEH
KpaiHu y cdepy BHUPILIEHHS KOHKPETHUX BUPOOHHYMX, EKOJIOTIUHUX Ta
KOMepIiiiHuX pimenb. Hanpukian, nucranuiiine 3ouayBanHs 3emm (133) —
e oAepkaHHs 1HQopmarlii nmpo o0’ €KTH, TUHAMIYHI MPOIECH Ta SBHUIA Ha
noBepxHi 3eMJi, B ii Haapax 1 atMocdepi HUIIXOM peecTpallii BiIOMTOro Bij
HUX a00 X BJIACHOI'O €JIEKTPOMArHiTHOTO BUIPOMIHIOBaHHS Ha BiJCTaH1, 0€3
Oe3nmocepeHbOT0 KOHTAaKTy. 3aramoM, naHi JI33 mpu  TeonoriuHux
JOCTIPKEHHSAX JIO3BOJISIIOTh BUPINIYBAaTH TakKi THUTAaHHS, $SK YTOYHEHHS
TEKTOHIYHOT OyJOBU TEpUTOPIi; OTpUMaHHA AOJATKOBOI iHGOpMaIi Ipo
3aKOHOMIPHOCTI PO3MIIIEHHS KOPUCHUX KOMAJIWH, TeoMOPQOIOTIYHHIMA
aHai3; CTBOPEHHS O0'€MHHMX MOJEJe MICIIEBOCTI; OI[iIHKa HEOTEKTOHIYHO1
aKTUBHOCTI TEPUTOPIii, TEOCKOJIOTIUHI OCTI/KEHHS;, TPOTHO3 IMOTO/H,
HAYKOBI JIOCJIIDKEHHS aTMOC(epH Ta iH.

3a octaHHi 5 pokiB B YKpaiHi po3p0o0JIeHO HU3KY CUCTEM KepyBaHHS Ta
nporpamMHe 3a0e3nedeHHs Il Ha3eMHUX aHTCHHUX KOMIUICKCIB CIIIKyBaHHS
i mpuitomy (mepenaui) iHdopmarii 3 6araTb0X reocTalioHAPHUX KOCMIYHHMX
anapartiB. Skmo B 2000-2006pp. B ychomy cBITI 3amyckaiocs no 10-16
cynytHukiB /[33 Ha pik, To y 2008p. Ha opOity Oyno BuBeneHo 19 anmaparis 3
13 xkpain, 1 JeB'sITh 3 HHUX OynIM pajaiojoKamiiHuMu. Yuciao air0umx
cynyTHUKIB 3iomMku 3emui 3 2007 p. 36uibmmiocs 1o 60, 6e3ymMoBHO 1iei
MOKa3HUK Oy/1e 3pOCTaTH 1 HaIaJll.
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Kpacnowox O.B., cmyoenm ep. I[IM-62, AumonioxK.1., k.e.H.
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OIIHKA KOHKYPEHTOCIHPOMOXHOCTI YJbTPA3BYKOBOI'O
BUTPATOMIPY

VY cyyacHOMy npuiaio0yIyBaHHI MPOBIAHE MICIIE MOCITAIOTh PO3POOKH B
chepi eHepro3depiralouyux CHUCTEM, IO TMOSCHIOETHCS iX CIPSMOBAHICTIO Ha
3aJ0OBOJICHHSI TIOTPeO SIK PSAIOBOTO CIIOKHMBaya KOMYHAIBHUX TOCIYT, TaK i
nianpueMcTBa. Peectpallisi OTOKY PIAMHU 3aBXKIu Oyjia OJHIEID 3 TOJIOBHX
npobaeM y aaHiid cdepi. Taxomerpuunuii (MeXaHIUHUI) MPHUHIUI pEECTpaLii
BXK€ BIIXOJAUTb B MHUHYJE, JiJepaMHd CTajdud €JICKTPOMArHITHUH Ta
yJIbTPA3BYKOBUYN TMPUHIUIHK, NMPUYOMY OCTAaHHIA € HAWOUIbII MEPCIEKTUBHUM
JUTSL 3a710BOJIEHHST TIOTpeO crokuBada. OCTaHHIM YacoM 301TbIITHIACH KUTHKICTh
HOBOBBEJICHb WIOAO I[LOTO MPUHIMITY. Hampukianm, 3amaTeHTOBaHA CHCTEMaA
Helix no3Bomuna 10cArT™H BUCOKOT TOUHOCTI BUMIpIOBaHb Ta YHIBEPCAILHOCTI. Ii
NPUHLUI MOOYIOBaHUI Ha CHipaJIeBUIHINA TPAEKTOPIi MOIIUPEHHS YIbTPa3BYKY
(Helix-tpaexTopis). BumiproBaHHSI IPYHTY€ThCSI HA BIUTUBI IIBUAKOCTI MOTOKY
pIIMHU Ha WIBUAKICTh YJBTPa3ByKy. [OJIOBHOIO TmiepeBaroo, SKy Hajae
BuKopucTanHs Helix-rpaekropii, € BHCOKa TOYHICTH BHUMIpIOBaHHSI. Bona
JOCSTAaeThCd  THUM, IO CHipalb  yJIbTPa3ByKy o0OXBauye BeCh TOTIK,
3a0e3Meuyloun  HE3aJeXHICTb  pe3yjbTaTiB  BUMIPDIOBAHHS B  €MIOpU
IIBUIKOCTEUN MTOTOKY.

JIsl OLIHKK KOHKYPEHTOCTIPOMOKHOCTI YJIBTPa3BYKOBOTO BHUTPATOMIPY
HOoro TMOpIBHSHO 3a IHTErpajbHUM IOKa3HHUKOM 3 TaxOMETpUYHuUM. llpu
OOYHNCIICHHSIX OIIHIOBAIMCH TaKli TEXHIYHI TMapaMeTpyd BUTPATOMIPIB, SIK
MiHIMaJIbHI/MaKCUMajbHI BUTPATH, IO PEECTPYIOTHCS, IMEpenaa THCKY, Kiac
TOYHOCTI, HAsBHICTb PYXOMHX YacTHH, OOMEXKEHHS N0 MOHTaxy. OIiHKa
NOKa3HUKAa KOHKYPEHTOCIIPOMOXHOCTI 3a TEXHIYHHUMH I[apaMeTpamMu cKjaja
K=2,1.ExoHOMi4Hi mapamMeTpu BUTpaToMipiB (LliHa, MOHTaX, ITOBIpKa, TEXHIYHE
00CIyroByBaHH) Oy OIliHEH]1 3a JOTIOMOT 010 MOKa3HUKA
KOHKYPEHTOCIIPOMO>KHOCTI 32 €KOHOMIYHUMHU MapaMeTpaMu, SKUN JIOpiBHIOE
K.=1,38. 3aranpHy OIIIHKY MapaMeTpiB Bi0Opaka€ IHTErpaJbHUN TMOKAa3HUK
KOHKYPEHTOCIIPOMO>KHOCTI, 1110 siBJisie 00010 BiHOIIEeHHS K;Ta K, 1 10opiBHIOE B
JTaHoMy BUMAIKY J¢= 1,52.

Buxonsum 3 IHTErpaJbHOTO TMOKa3HMKA KOHKYPEHTOCIPOMOKHOCTI,
MOJKHA 3pOOWTH BHCHOBOK TIPO TEPCIEKTUBHICTh BUKOPUCTAHHS JTAHOTO
yIIBTPa3ByKOBOTO BUTPATOMIPY MOPIBHSHO 3 TaXOMETPUYHHM.
[TpoananizyBaBIIH OTpUMaHi Pe3yJIbTaTH, MOKHA MIEPEKOHATHCS B €(PEKTUBHOCTI
NPUHIUIIB ¥ KOHLIENITYalbHUX PIllI€Hb, SIKI MPUCYTHI B HOBUX po3poOkax. Hosi
171ei Ta pIICHHS € BaXJIWBUMU JUIA NMPUIAA0o0yTyBaHHS, HE TUIbKU 3 TOTJISIY
TOYHOCTI, YHIBEPCAIBHOCTI W CTa0IBHOCTI BUMIPIOBaHb, ajie W 3 TOTISAILY
€KOHOMIYHOI JOUIIFHOCTI ¥ MEePCIEeKTUBHOCTI MPOIYKIIii, B KM peanizoBaHi IIi
HOBOBBEJICHHS, P i1 BUXO/1 HA CTIOKUBYUI PUHOK.
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Kpenax J[.K., cmyoenm, , naykosuiikepienux Botimko C.B., k.e.H., 0oyenm
Hayionanonuii mexuiunuil ynieepcumem Yxpainu ,, KIII"

MNEPCIIEKTUBA PO3BUTKY HAHOTEXHOJIOI'TA HA TIPUKJIA I
BUKOPUCAHHA HAHOITAIIEPY B EJIEKTPOHILI

TepmiH ,, HAHOTEXHOJIOTIS” BUIUIMBAE MO AHAJIOTII 3 ,, MIKPOTEXHOJOTISIMU
M0 ICHYIOTh HHHi, TOOTO HAHOTEXHOJIOTII - II€ TEXHOJOrii, 10 ONepPYyITh
BEeJIMUYMHAMU TIOPSAIKY HaHOoMeTpy. Tomy mepexim Big "Mikpo" mo "HaHO" - 11€
AKICHUM TepexiJ BiJ MaHINYJAMIl PEYOBHHOK JO MAHINYJIAIli OKPEMUMH
monekynamu. Komu ieTsest mpo po3BUTOK HAHOTEXHOJIOT1H, MAIOTHCS Ha yBasi Taki
HaMpsSMU SIK BUTOTOBJICHHS €JICKTPOHHHUX cxeM (y TOMY 4YHCHIi i 00'€MHHX) 3
AKTUBHUMH €JIEMEHTaMH, PO3MipaMH IOPIBHSHHUMH 3 pO3MipaMH MOJEKYT i
aTOMIB, pO3p0o0OKa 1 BUTOTOBJICHHS HAHOMAIITWH, MAHIMYJIALIS OKPEMHUMH aTOMaMH 1
MOJIEKyJIaMH 1 30ipKa 3 HUX MakpooO'€KTiB.

JIiss  BUTOTOBJIGHHSI €JCKTPOHHMX CXEM B SIKOCTI IPO30pPOi OCHOBHU
BUKOPUCTOBYIOTH CKJIO. [IpoTe BOHO 3 OaraThox MpUYMH aOCOIOTHO HE IMiIXOIUTh
JUTSI BATOTOBJICHHSI THYYKOT €JIEKTPOHIKH. [ 1[bOTO MPHUIHITO BUKOPUCTOBYBATH
noJjimMepu, aie 1 y HUX icHye psna mpobieMm. OmHa 3 HHX — 3Ha4HI KoedilieHTH
TEPMIYHOTO PO3IIMPEHHS, XapaKTepHi s OuIbIIOCTI modiMepiB. OCKUIBKH
OoCa/DKeHHS (DYHKI[IOHATBHUX MaTepiaiiB Ha MAKIAAKY 3a3BHYai BiOYBAETHCS MPHU
HiIBUIICHUX TEMIEPATypax, TO MPH OXOJOKYBaHHI, BUTOTOBJICHI €JIEMEHTH CXEM
MOXXYTh OYTH MOIIKOKEHI.

VY Snonii Oyno po3pobieHo mpo3opuil Marepiad 3 HU3BKUM KOE(IIIEHTOM
TEPMIYHOTO PO3IIUPEHHS — HAHOBOJIOKHHCTUN mamip. [lo cyri, 1ie 1 € 3BuuaitHuit
narmip, JIMIIe BUTOTOBJIEHUH 3 IENFOJIO3HUX BOJOKOH niamerpoM 15 HM. PociunHI
BOJIOKHa YTBOpPEHI OUIbII TOHIIMMH IIEJIIOJIO3HUMU HAaHOBOJOKHamu. Lli
HAHOBOJIOKHA MaroTh KoedimieHT Tepmiuroro posmupenns 0.1 ppmK, todTo Takwmii
e MaJlui, 10 1 y KBapueBoro ckjia. [Ipu npoMy BOJOKHA Ty’Ke€ MIlHI 1 pPO3CIIOI0ThH
TEIUI0 HabaraTo Kpamie HiDK CKJIO. SIKIIO Taki BOJOKHA WIUIBHO YHaKyBaTH, TO
OTPUMaHU MaTepiajd cTa€ 30BCIM MPO30pHM, 30epiraroyv BCl 3rajjaHi BHIIE
BJIACTHBOCTI.

o0 BUTATYBAaTH HAHOBOJOKHA 3 POCIHH, HEOOXiIHO po3ibpaTH POCIMHHI
BOJIOKHA Ha CKJIaMOBI 4acTuHHU. st 1poro 3 gepeBHOro OOpOIIHA BHIANISIOTH
JITHIH 1 TEMINEe0I03y 1 MepeMONoTh Y Boai. [loTiM cycreH3is HaHOBOJIOKOH
BiINBTPOBYETHCS 1 BUCYITyeThes. [Ipu BuaaneHHI BOAM HAaHOBOJOKHA IIUIBHO
3JIMMAOTHCS MiJ €10 KaMUISPHUX CUJI, BUXOJUTh HAHOMAMIP TOBIMHOK 60 MKM..
BiH € HamiBmpo30opuM depe3 po3CisiHHS CBITJIa HA HEPIBHOCTSIX MOBEPXHI, aje Micis
NOJIPOBKK CTae mpo3oporo. KoedimieHT TepMiYHOro po3mHMpeHHs ckiagae 8.5
ppM/K, mo mopiBHAHHO i3 ckiioM. Termep Ha mamip MOKHa HAHOCHUTH €JIEMEHTH
€JIEKTPOHHUX CXEM 1 3aXHMCHI MMOKPUTTSL.

binpm Toro, Takuwii AemeBUMi 1 TPOCTU Yy BUTOTOBJICHHI Marepial —
HAHOMAIMP - HEMHHYYE 3)KaJAEThCsl B MAMOYTHBROMY JUISI CTBOPECHHS THYYKHX
JUCIIICIB, COHAYHUX OaTapeil, eJeKTPOHHOro mamepy 1 0e3maid  1HIIHMX
BHUCOKOTEXHOJIOTIYHUX MPUCTPOIB.
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MOPIBHAJBbHUNA AHAJII3 BYJIMYHOI'O CBITJIOJAIOAHOI'O
OCBITJIEHHA

B 1809 porii BuHaligeHa 1amMmia po3KapeHHs, KOTpa MOCTyIKIa B MacoOBe
BUpoOHULITBO Juiie yepe3 100 pokiB 1 BU3HAUMIIA TOAATBIINN IUIAX PO3BUTKY
CyCHUIbCTBA 3 BUKOPHUCTAHHAM TeXHIYHMX HaabOanb mroacTBa. Ane KK miei
JamMnu  He3HayHwi, a0 2,5 %, 1O CHOHyKalo BYEHHUX CTBOPUTH OLIBII
JOCKOHae JKEpelo BUIPOMIHIOBAHHSA. IX 3aMiHMIM TaJOreHOBi Ta
JIOMIHECIICHTHI JIaMIH, KOTpl Maju OUThIIMK KOE(Ili€HT CBITIONMEpeaayi. Ix
HEJOJIIKOM € JIOCHUTh BUCOKA CTapTOBA HAMpyTa Ta IIKIJTUB1 pEYOBUHHU.

CBiTIIOA10/IM 3 CYYaCHUMH TEXHOJIOTISIMU BUUIIUIM HA PIBEHb, IPU SIKOMY
MaloTh 3Ha4HI MepEeBaru nepe TpaAULIMHUMHU JKEPeIaMUd OCBITICHHS.

[Ipote chborogHi CBITIOMIOAHE OCBITIEHHS HemommmpeHe. CTpUMyHOYHM
dbakTopoM € 1iHa. [lopiBHSHO 3 eHeproz0epiralouMMu TaJIOTEHHUMHU JIaMIIaMu
IliHa BiApi3HAETHCA B 3-5 pasiB, a 3 yamroro posxapeHHs — B 25-50pa3is. Ha
puc. 1 mpuBeaeHi NesAKi CBITJIOMIONHI Ta Ta30pO3PSAIHI JIaMIH, iX IiHA Ta
BUTpPATH B BaTaxX Ha CTBOPEHHSI OJIHOTO JIFOMEHA.

Puc. 1 KapTa po3noauty axxepen OCBITICHHS 32 EKOHOMIYHUMU
XapaKTepUCTUKAMH.

[IpoananizoBani mapamMeTpu Ta30pO3PSIHUX JaMIl Ta CBITJIOHIOMHHUX
MOJIYJIiB, BU3HAYAIOTh €KOHOMIYHY €(PEKTUBHICTh BUKOPUCTAHHS CBITIO10AHUX
namn. [lomanmplux HAYKOBO-TIPAKTUYHUX JIOCHIDKEHb TOTpeOye OIliHKA
peHTabeNIbHOCTI, aHaJli3 MPOMO3ULlli PUHKY, HAYKOB1 BJOCKOHAJICHHS.
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V]IK 338.45

Kynixosa P.O., cmyoeum
Hayionanonuii mexuiunuil ynieepcumem Yxpainu
«Kuiscokuii nonimexHiuHutl iHCmumym»

HEPYMWHIBHUM KOHTPOJIb — HA CJIYVKBY HA®TOI'A3OBIN
TAJIY3I

HadtorazoBa mpoMHCIOBICTh, SBISIOYUCH OJHUM 13  PYIIIiB
CKOHOMIKH, 3aBX/JIH BUMaraja 3Ha4YHUX BKJIQJCHb KamiTaly, MaTepiadbHHX i
TPYJOBHUX PECYPCiB, Kl CKJIaJat0Th JIEBOBY YaCTKy CO01BapTOCTI MPOAYKIITIi.

Sk BiIOMO OCHOBOIO HA(TOra30BUIO0YTKY SIBJISIFOTHCS PO3BiAYBaIbHI
Ta eKcIulyatamiini cBepjyiopunu. Ilpu upomy Oinms 40 % Baprocti
CBEPJIJIOBMHU CKJIQIal0Th TpyOu HadToBoro copramenty. [Ipoorema 100 %
BUKOPHUCTaHHA pecypcy OypoBuX TpyO Ta IHCTpyMEHTy — mpoliema
3HIDKEHHS co01BapTOCTi OypiHHS Ta 3amoOiraHHs aBapiil, BapTICTh JIIKBIAIil
SKUX B OKPEMHUX BHUIAJKaX MOXXE 3HAYHO IIEPEBUIYBATH KOIITOPUCHY
BapTICTh CBEPAJIOBUHH.

3 TMOTYXXHUM pOCTOM o0OcsAriB OypiHHS mepea HadTorasoBoio
IPOMUCIIOBICTIO TOCTPO TMOCTajia mpobemMa MOBHOTO BUKOPUCTAHHS pecypcy
OypunpHUX TpyO 1 CKOpOYEHHS aBapidiHOCTI B OypiHHI, TOB'fA3aHy 3
MOJIOMKaMU OypHUIIbHUX KOJIOH B CBEPAJIOBHHAX.

B ymoBax = CTaHOBJIEHHA  MOJOJOI  HE3aJEXKHOI  JIep)KaBU
MIPOJIOBXKYBaJIacsi pOOOTH IO PO3BUTKY TEXHIKM 1 TEXHOJIOT1M HEPYHHIBHOTO
KOHTPOJTIO (ynpTpa3ByKOBHiA, MarHiTONOPIIKOBHH, KaIiJspHUH,
BUXPOCTPYMOBHI MeTOAM) OypoBoro oOiagHaHHS. Bymu po3poOieHi HOBI
TUTIU YCTAaHOBOK HEPYHHIBHOTO KOHTPOJIIO, B CTalliOHAPHOMY, IIEPECYBHOMY
Ta TMIEPEHOCHOMY BHUKOHAHHI, SIK1 JJO3BOJIMJIA KOHTPOJIFOBATH TEXHIYHHUM CTaH
Ha(TOra30BOr0 OOJaHAHHS 1 IHCTPYMEHTY, a 3TOJ0M 1 ra30Ha(TOMPOBO/IIB.
3apa3 BUTOTOBJIEHO OaraTo pi3HMX MOAudIKAllil yCTaHOBOK, IO 3HAMIILIH
3aCTOCYBaHHS B OypOBHX MIINPUEMCTBAX YKpaiHW, a iX BIPOBAKCHHS
HMIOPOKY Ja€ eKoHOMIYHUU edexT B po3mipi Biag 150 muH. rpa g0 300 muH.
TPH.

Oxpim 3a0e3medeHHs] Oe3aBapiitHOTO BEIEHHS pPOOIT Ta 3HAYHOTO
€KOHOMIYHOTO e(PeKTy po3po0sIeHi TEXHOJOT1T faiu 1 €eKT, IKUi He MOKHA
BUPA3UTH B I'POLIOBOMY BUMIpi. BigOpakoBka crpaiibOBaHOTO 1 HESKICHOTO
o0JylalHaHHS 1 1HCTPYMEHTY J03BOJIMIM CTBOPUTH O€3IeuHI yMOBH IIparll
OypoBux Opurai. A 1e, B IepIIy uepry, 30epekeHi KUTTA Ta 370pOB’ s JIIoAcH
Ta YUCTE HABKOJIUIITHE CEPEIOBUIIIC.
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Kyuyeypa 1.0., cmyoenm, naykosuiixepisnux Boumxo C.B., k.e.n ooyenm,
Hayionanonui mexuiunuu ynisepcumem Ykpainu «Kuigcokuil nonimexnidHuul iHCImumym»

EKOHOMIYHO-COIIAJ/IbBHA EOEKTHBHICTD
BUKOPUCTAHHA METOIIB KOPEKILII 30PY

VY Hamr yac mpakTH4YHO Yy BCiX KpaiHax cBiTy Bia 25 no 70%xuteniB, He
ABJIAIOUYMCHh XBOPHUMH, MalOTh HHM3BKHMH 3ip, II0 TOB SA3aHUI 3 MIOIIIEIO,
TIIepMIOMIEI0 Ta ACTUTMATHU3MOM.

CyuacHa o(pTanpMoJIOris HAJA€ JIKapsSIM BEITUYE3HUM CIEKTpP JIIKyBaHHS
PI3HOMaHITHUX 3aXBOPIOBaHb 30py. YC1 METOAM MOXKHA MOJUIUTH Ha!
KOHCEpPBATUBHI METOH, XIPYPTi4Hi METO/IH, JJa3epHA KOPEKIIis.

Bigomi Ha cbOrojaHi XipypriyHi METOAWKH JOIIIJIBHO PO3JIUIATH Ha
POTIBKOBI Ta IHTPAOKYJIIPHI METOAM Kopekiii. Jlo omepariiif, siki BIUTUBAIOTh
Ha ONTHYHI BIACTUBOCTI poriBkH, MoxkHa BigHectu:. ®PK (dboTopedpakiiiina
kepatektomist) (PRK), JIACIK (Laser in Situ Keratomileusis) LASIK,
JIACEK (laser epithelial keratomileusis) LASEK,PK (PanmianbHa
kepatoromisi) (RK), AK (Acrurmatuuna keparotomis), JITK (Jlazepna
tepmiuHa keparoruiactuka) (LTK), keparoruiactuka 3a JOIOMOTOIO rapsiaoi
ronku - HNK (Hot Needle Keratoplasty)BPK (BayTpimHbOpOrOBHYHI
kueil) (ICR), mimbansHi ocnadmstoui po3pisu (LRI).

Haii6inpiry mnomyssipHICTb OTpUMAIM METOIMKH 13 3aCTOCYBAHHSIM
ekciMepHoro Jazepa: poropedpaxkmiiina keparekromusi (PPK, PRK - Photo
Refractive Keratectomy)ra ma3epHuil iHTpacCTpPOMAIILHUH KEpaTOMLIBO3
(JTIACIK, LASIK - Laser in situ keratomileusis).

Ilina ma omepamiro LASIK 3a oxne oko ckmamae Big 350 mo 1000$.
Omnepaliiss BAKOHY€EThCS 32 15 XBHIIMH, YacToTa yckiagHeHb (pisi B ouyax) 0.5-
5%. Llina na omepariro ®PK 3a ogue oko ckmagae Bix 250 mo 500%$. Cepen
OCHOBHHUX MIHYCIB ITUX TEXHIK SIBJISE€THCSI HEOOOPOTHICTh Omepartii.

Omnepariii 10 BOPOBA/PKEHHIO IMIUIAHTAHTIB BHKOHYIOTBCS 4Yepes
MIKpOpo3pi3u He Outbiie 2-3 MM. Taki po3pi3u He MOTPeOyIOTh HaKIadaHHS
IBIB, JO3BOJISIIOTH OTPUMATH MAaKCHUMAaJbHUHM 31p YK€ uepe3 KilbKa TOAUH
micist omepartii, TpuBajicTh omnepauii He nepeBuirye 10-15 xBunun. LliHu
omeparii mo imMrranTariii I0JI konmuBarotees Big 40010 2300%3a oaHe oKo.

Icnye TakoX psan XBOpoO, sIKI TOB'sA3aHI 13 3MIHOIO poOOTH, abo
MOIIKO/DKEHHSAM CITKIBKHM, [0 MPUBOAATH O BTpatu 30py. s Takux
3aXBOPIOBaHb ICHYE MOJIMBICTh 3aCTOCYBAaHHS IITYYHUX MOJENEH CITKIBKH.
JOporo KomTyroTh. [liHa IMIIJIaHTaHTa 3 OMEpalli€lo CKiIaaae KiibKa JACCATKIB
TUCSY JIOapiB.
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Kywnupos C.A., cmyoenm
Hayionanonuii mexuiunuil ynieepcumem Yxpainu «Kuiscokutl nonimexuivHuil iHCmumym»

HHEPCIIEKTUBBI UCITIOJIb30OBAHUA JIASEPHBIX YCTAHOBOK
B MIPOMBIIIJIEHHOM ITPOU3BOJACTBE

CeromHs, BUAMMO, YK€ HET HHU OJHOW cdepbl YeIoBEeYeCKON
JEeSITENIbHOCTH, TAe Obl HU NMPUMEHSJIUCh YCTPOWCTBA HAa OCHOBE JIa3€PHBIX
TexHonorud. OcoOeHHO  OOJNbIIOE  paCIpPOCTPAaHEHHE U UIUPOKHUE
MEPCIIEKTHUBBI JIa3epbl HAXOIAT B CAMBIX Pa3HBIX OTPACISX MPOMBIIIJICHHOCTH.

KorepeHTHBIM J1yd BMECTO MUIIBI

OCHOBHOE MPEUMYIIECTBO JIA3epHONW pPE3KU - €€ aBTOMAaTU3alusi U
KoMIploTepu3anus. UToObl HavaTh BBIMYCK HOBOM MPOIYKIUHU, HE HYKHO
U3TOTOBJICHUE CEPUU CIIEUUATBHBIX MHCTPYMEHTOB JJISl HAJaJKU JUHUH, YTO
3HAYUTEIbHO CHIDKAET 3aTpaThl Ha BIIOKEHUS M COOCTBEHHO ce0ECTOMMOCTD
BBIITYCKAaeMOH MPOTyKIIHH.

be3 cBapuuka u neKkTpoaa

CKOpOoCTb J1a3epHOI CBapKHU HEMPEPBHIBHBIM H3IyYEHUEM B HECKOJBKO
pa3 MpeBbIIAeT CKOPOCTH TPAAUIMOHHBIX CHOCOOOB CBApKU IUIABJICHUEM.
Hanpumep, cranpHOM sucT TommmHOM 20 MM 3JIEKTpUYECKON Tyrou
CBapUBAIOT CO CKOPOCTBhIO 15M/4 3a 5-8 mpoxo10B, mupuHa 1IBa MOTydYaeTCs
20 mm. HempeppIBHBIM Jia3epHBIM JYYOM OTOT JIUCT CBapHUBAaeTCi CO
ckopoctbto 100 M/4 3a oaMH MPOXOA, MOJYYAIOT IIMPHHY IIBa S5 MM, 4TO
n30aBJIsIeT OT 3HAUUTEIBHBIX BPEMEHHBIX 3aTpar.

Mamnsipubie paboThl 6€3 KUCTH U BaJIUKa

JlazepHoe wu3My4YeHHE TMO3BOJSET MPOU3BOAUTH OOPAaOOTKY TOJIBKO
MOBEPXHOCTHOTO ydYacTKa Marepuaia 0e3 HarpeBa OCTaJIbHOTO O0beMa U
HapyLIEHUs] €r0 CTPYKTYpPhl M CBOWCTB, YTO NPHUBOJUT K MHHHUMAIBHOMY
KopoOnenuto neraneii. B pesynpTare o4eBUOHBI OKOHOMHUYECKHE U
TEXHOJIOTUYECKUE TIPEUMYIIIECTBA.

[IpumeHeHue na3epa B rpaBUPOBKE

JlazepHasi TpaBUpPOBKA - OJIUH M3 CaMBIX PAaCHpPOCTPAHEHHBIX METOOB
HaHeceHUs H300pakeHWiH. MHHHMManIbHOE BO3JEHCTBHE HAa IOBEPXHOCTDH
MaTepuana, 0ECKOHTaKTHas 00paboTKa MO3BOJISIET HE MOBPEXKAATh KOHEYHOE
uznenue. [locne 06paboTky KauecTBO MaTepuaia ocTaeTcsa 0e3 U3MEHEHU.

Bce st mnpeumymectBa emie pa3 MOAYEPKUBAIOT, 4YTO 001acThb
IPUMEHEHHUS JIa3epOB JOBOJIbHO 00mupHa. OHU HAILUTH IPUMEHEHHUE B CaMbIX
pa3IMuYHBIX OTpaciHsiX — OT KOPPEKUMH 3pEHUs [0 yIpaBICHUS
TPAHCTIOPTHBIMHU CPEICTBAMHU, OT KOCMHUYECKHX IMOJETOB JI0 TEPMOSICPHOTO
cuHTe3a. Ha ceropHAmHMiA 1eHb Ja3epHble YCTAHOBKU SIBJISIIOTCA OJHUMH U3
CaMbIX TOYHBIX H3MEPHUTENbHBIX CpeAcTB. Jlazep cTas OJHMM U3 CaMbIX
3HAYMMBIX U300peTeHuit XX Beka.
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Jlanica O.C., acnipaum, Bucnoyx C.I1., xm.n., ooyenm
Hayionanonuu mexuiunuti ynisepcumem Ykpainu «KuigcbKuti no1imexHivHul iHCmumym»

SHUKEHHS TPYJTOEMHOCTI TEXHOJIOTTYHOI
MII'OTOBKH BUPOBHUIITBA HLISIXOM
ABTOMATHU30BAHOI'O ITPOEKTYBAHHS ONEPAILUMHOI
TEXHOJIOT'TI

CydacHe npuiafgo0yIyBaHHsS ONMMHUJIOCA Y Ba)KKOMY CTaHOBHII Yepes
BUKOPHUCTAHHS 3aCTapuINX, TPYJAOEMHHMX METOJIB TEXHOJOTIYHOI IiATOTOBKHU
BUPOOHMIITBA 1 BHUTOTOBJCHHS mpwiaaiB. Kpim Toro, mpuaagoOyaiBHe
BUPOOHHUIITBO  SBIISIETHCS  CKJIQJHUM, 3MIHIOETBCS B  4aci, B  HBOMY
3aCTOCOBYIOThCS IIMPOKA HOMEHKJIaTypa MaTepiaiiB, B TOMY YHCI1 i BapTICHHX,
BEJIUKI E€HEpProBUTpaTHI TexHoJorii Tomo. Tomy mpobiieMa 3HUKEHHS
TPYIOEMHOCTI TEXHOJIOTIYHOI TMIATOTOBKM BHUPOOHUIITBA € aKTyaJbHOIO.
Haiibinpm1  edexTuBHE BHpIIIEHHS JaHOI MpoOJeMHU — 3aCTOCYyBaHHS
ABTOMATHU30BAHOTO TIPOCKTYBAHHS TEXHOJOTIYHHUX TNPOIECiB. AJDKe Takui
MiX1]1 T03BOJISI€ CKOPOTUTU TPUBAIICTH BUPOOHNYO-TEXHOIOTIYHOTO UKy TIpU
3a0€3MeUYeHHI BUCOKOI SIKOCTI SIK TMPOEKTHUX PIIIeHb, TaK 1 BUTOTOBJICHHUX
BupoOiB. IIpore cyuacni CAIIP TII He 3a10BONBHAIOTE MOTPEOU BUPOOHUIITBA
TOMY, III0 BOHU OPIEHTOBAaHI B OCHOBHOMY Ha KOHKPETHHUW B MPOIYKIIii, 110
BUTOTOBJISIETHCS, Ta HEAOCTATHRO THYYKI TEXHOJIOT11, MAlOTh 3a3/1ajeriab 3aaH1
napaMeTpU30BaH1 PIllICHHS, XapaKTepU3yIOThCS BUCOKOI BapTICTIO PO3POOKHU U
00CITyroByBaHHsI TaKMX CHUCTEM. ToMy po3poOKa HOBUX MPHUHIIUIIIB, METOIUK,
ITOPUTMIB aBTOMATHU3allii MPOEKTYBaHHS TEXHOJIOTTYHHUX TMPOIIECIB, a 0COOINBO
omepaliifHoi TEeXHOJIOTii, 13 3a0e3Me4YeHHs M iX THYYKOCTI, MPOJyKTUBHOCTI,
MIPOCTOTH B OBOJIOJIIHHI € BAXKJIMBOIO Ta aKTyaJIbHOIO 33/1a4€l0.

3 ypaxyBaHHSAM BUIIICHABEICHOTO PO3pOOISETHCS cucrema
aBTOMATH30BAHOTO TIPOEKTYBaHHsS  ONEpaIliiHOi TEXHOJOT1i, MEeXaHIYHOi
00poOKHU TUMOBUX MOBEPXOHB JIETANCH MPUIIaIiB Ta MAIIMH Ha OCHOBI peai3artii
HOBUX TIPUHIIUIIB TOOYJAOBH aBTOMAaTU30BAaHMX CHUCTEM Ta IiJBUIICHHS
dbopmanizaiii JAedKuX eTamiB MNpoeKTyBaHHA. CTBOPEHHS TEXHOJOTIYHOTO
IpoLEeCy 3a JOMOMOTOI PO3POOIIOBATLHOI CHUCTEMH BHUKOHYETHCS HUIIXOM
BUKOpHUCTaHHs iH(opMallii, BKa3aHoi Ha KpecieHHi faetami. CucteMa BHUKOHYE
BCl HEOOXI1JIHI PO3pPaxXyHKH Ta TMOJA€ PE3YJbTaTH MPOEKTYBAHHS y BUIJIAL
BUXIJIHOT TEXHOJIOTIYHO1 JJOKyMEHTAIIi1 Ta (hailily JaHuX, 10 € TOYaTKOBUMH JIJIsI
poOOTH CUCTEMU aBTOMATHU30BaHOI pO3pOOKH KEPYIOUUX MPOrpaM Jijisi BEpCTaTIB
3 UIIK.

CrBopeHa cucTeMa aBTOMATHU30BAHOTO IIPOEKTYBAHHS OIepaniiHol
TEXHOJIOTHiT OOpOOKHM TOBEPXOHb JeTalell Ja€ MOJKJIUBICTh IiJABUIIUTU
NPOAYKTUBHICTh Tpalli TEXHOJOTa-MPOeKTyBalbHUKa y 2.5-3 pasu Ta
MOKPAIIUTHU AKICTh TPOEKTHUX POOIT.
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Jlesuyvka T. B., cmapwuii guknaday
Hayionanonuu mexuiunuti ynisepcumem Ykpainu «KuigcbKuti no1imexHivHui iHCmumym»

PO POJIb MAJIUX NIJAIMPUEMCTB B IHHOBALIIHHOMY
PO3BUTKY ITPUJIAJOBYAYBAHHA TA MAHLIMHOBY IYBAHHSA

1. 3a manumu Jlepkxkomcraty Ykpainm 3a 9 wmicsamiB 2009 poky iHaexc
BUPOOHUIITBA HA MiJMPUEMCTBAX 3 BUITYCKY anapaTtypH JUisl pajaio, TeneOadeHHs Ta
3B's13ky craHoBuB 69,5 %, enexTpuuHMX MamuH Ta ycratkyBanHs — 68,9 %,
KOHTPOJIbHO-BUMIpIOBIbHUX mNpuiafiB — 50,8 %, mamuH Ta ycTaTKyBaHHS s
n00YBHOI MPOMHUCIOBOCTI ¥  OYyMIBHUIITBA, JUIi CIIBCBKOTO Ta  JIICOBOTO
rocroaapcTBa, s Metarnyprii — Biamosinno 44,1 %, 42,6 %, 37,5 %3a ciueHs-
Bepecedb 2009 poky BupobGiaeHo 257 THC. XOIOAMIBHUKIB-MOPO3UIHLHUKIB
nooyroBux, 120 tuc. mpanbHUX MaiuH, 659 BepcTaTiB 11l 0OpoOJIeHHS JepeBa,
675 TpakTOpiB IS CIILCHKOTO Ta JIICOBOTO T'OCMOJAPCTBA, 58 KpaHiB MOCTOBHX Ha
HEPYXOMHUX omopax, 56,4 tuc nerkoBux aBTomo011iB, 838 aBTOOYCIB.

2. JIns mOKpAaIIeHHs MOKa3HUKIB HEOOXIAHO BUPIMINTH MHUTAHHS 1HTETpAIii:
Manaui Oi3Hec, cepelHiil Ta BeNUKUN MOBUHHI (YHKIIIOHYBATH 3J1aropkKeHo,
JIOTIOBHIOIOYHM OJWH OAHOTO. Benmukuii Oi3Hec moTpeOye BIPOBAIKEHHS HOBUX
TEXHOJIOTIH, IX peami3alii y mpoaykTi, koMmepiiianizaiii inHoBamii. [Tocepeqankom
B IIpUI0aHH] IHHOBAIlIMHUX TEXHOJIOTiM, HOBOI TEXHIKM MOXE CTaTH MaJlui Oi3HEC.
BiamoBigHo, Ha miANpPUEMCTBAX MaJIOro Oi3HECY TaKOX MOXXYThb pPO3pOOJIIOBATH Ta
BUTOTOBJISITH 1HHOBAIlIMHI MPOAYKTH.

Ha xoBtrenp 2009 poky B YkpaiHi ¢yHKIIIOHYBaJIO B cepi BUPOOHHUIITBA
1498, a B cdepi TopriBni — 263190 mignpueMcTB Majoro Oi3Hecy (mpuBaTHI
HiANMPUEMCTBA, TOBAPHCTBA 3 OOMEKEHOIO BIMOBIJANBHICTIO Ta iHMI). Y Tadu. 1

MpeACTaBICHI OKpeMi TOKAa3HUKUA PO3BUTKY CYO' €KTIB Majoro MiaMpHEMHHUIITBA 32
2008 pik

Tabauus 1. OCHOBHI MOKa3HUKU PO3BUTKY CYy0’ €KTIB MaJIOTO IMiIMTPUEMHUIITBA 32
BHJIaMH €KOHOMIYHO1 AisibHOCTI 3a 2008 pik

0’ €KTH MaJIOro IMiIIPUEMHHUIITBA .
Cy AP & Y Tomy umucni
— BCOT'O
KUIBKIiCTh 3aHHATHX
MPaIiBHUKIB, THC. o6csr MaJli MiJIpUEMCTBA (iznuHi ocoOu-miAnpUEMIi
ocib peanizoBaHoi
. HPOH%’KHH KIJ'II.;KICTB. BaI/IHSITI/IX. obesr KUTBKIiCTE 0§Cﬂr
3 Hel (podir, MpaIiBHUKIB, THC. 0Ci0 . . o peanizoBaHoi
i MOCITYT), MITH. - peaii3oBaHoi 3aMHATUX
BCHOTO | HaMaHHUX , BCBOrO 3 Hel i (006 . . MpOIYKIii,
: : IpH. N npoxykii, (pobit,| mpariBHUKIB, (pobi )
MpaiIBHUKIB HaMaHHUX T0CHYT), MIH.TPH . pooIT, IOCTIYT),
) . ) -TPH. THC. OCi0
MpaniBHUKIB MJIH.I'DH.
[Tpomucnosicts 701,7 545,4 63977,1 389,9 381,5 45561,8 311,8 18415,3
OIITOBA TOPTIBIIA 1
nocepenuunreo 8 | 710,0 4921 311720,9 376,9 361,0 263404,2 333,1 4831p,7
OITOBIH TOPTriBIi

3. bromker kpaiHM TEBHHM YWHOM TIOMOBHIOETHCS 32 PAaxXyHOK MalloTo
6i3Hecy. Maiti minpueMcTBa € TUIATHUKAMU MOJaTKiB, Takux sk [1/IB, momaTok Ha
npuOyTOK. [IpamiBHUKK UX MiIPHEMCTB CIUIAYYIOTh TaKOX J0 OIOJKETY IMOAATOK
3 10X0aiB (pi3UUHUX OCI0.

4. HeoOximHo 3a0e3meuuTH Jep)KaBHY MIATPUMKY Malloro Oi3Hecy, SIKUi
CHpusie 1HHOBAIIHHOMY PO3BUTKY KpabHU. [Ipm mpomy HEOOXiTHO BpaxoBYyBaTh
JOCBIJ TakuX KpaiH, sk Anonis, Kutait, Kopes, CIIIA Tta iami.

45



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 621.9.958.512

Mameeesa T.0., cmyoenm
Hayionanonuii mexuiunuil ynieepcumem Yxpainu «Kuiscokutl nonimexuivHutl iHCmumym»

HAYKOBO-TEXHIYHUI HOTEHHIAJ HPUJIAJOBY IYBAHHA
YKPAIHA

OnHi€ro 3 BaXJIMBUX O3HAK CyYaCHOTO PO3BUTKY YKpaiHCHKOI JIEP>KaBU €
CIPSIMOBAHICTh BEKTOpa i €KOHOMIKM Ha BIPOBAKCHHSI HOBHX TEXHOJIOTIHN Ta
ycratkyBaHHs. [lpoBigHa poib y 1MX TMpolecax HaJleXHTbh raiysi
npwiago0yayBaHHs, 110 BHpPOOJss€ 3acoOM BHMIPIOBaHb, aHalizy, OOpOOKH 1
HaJaHHs 1HGOpMaIlil, aBTOMATU4YHI 1 aBTOMaTU30BaH1 CUCTEMU yIPABIIIHHS.

BaxnuBum  gakTopoM  pO3BUTKY  HAIIOHAJIBHOI  €KOHOMIKM €
30BHINTHLOEKOHOMIYHI 3B's13KH. CyIlepeduauBICTh MPOIIECIB, 1O BiIOYyBaJIUCH Y
npuwiago0yyBaHHI TMPOTITOM OCTAHHIX POKIB, MO3HAUYMJIach Ha 3arajibHUX
MOKa3HUKaX  HAYKOBO-TEXHIYHOTO,  COIIaJbHO-€KOHOMIYHOTO  PO3BUTKY,
CIIPUYMHUTIA BIJCTaBaHHS BITYM3HSIHOTO BUPOOHUIITBA BiJ CBITOBOTO PiBHS,
HU3bKY KOHKYPEHTOCHPOMOXKHICTh MPOAYKIIi B yMOBax Irepexoay YKpaiHu A0
PUHKOBOI €KOHOMIKU. BuHUKIIa moTpeba 3HANTH BIANOBIIb HA MUTAHHSA. YOMY
TaKa BUCOKOTEXHOJIOT1YHA 1 HAYKOEMHA Tally3b YKpaiHu, IK npuiiago0yayBaHHs,
B 3arajbHOMY €KCIOPTI BUPOOHUIITBA CHOTO/IHI HE nepeBuiye 5 %.

VYkpaina 3aiiMa€e CBO€ MICIIE€ Y MIXKHApPOJHUX €KOHOMIUYHMX BIJIHOCHUHAX,
pPO3BUBAE PI3HOMAaHITHI (POPMH CTOCYHKIB 13 KpaiHaMH apTHEpaMH y 30BHIIIHIN
toprieni. ['eorpadiuna CTpykTypa 30BHINIHBOT TOPriBIi YKpaiHU HOCUTH
BITHOCHO cTaliIpbHUN Xapaktep. OCHOBHUMH TOPTiBEJILHUMH TapTHEpaMU
Vkpainu € Pocig, Himeuunna, Typkmenicran, CIIA. Ykpaina excroptye cBOi
toBapu B 201 kpainy cBiTy, npu upoMy iimupye €Bpora, YacTka sSKOi B
3araibHOMY 00csi31 ekcriopty 35%. ToBapHa CTpykTypa ekcnopTy YkKpainu
HOCUTh YITKO BHUP&XKEHUM CHPOBUHHUN XxapakrTep. Bzarami, y cTpykTypi
YKpaiHCHKOTO €KCHOPTY MEPEeBa)KaloTh TOBApU 3 HU3BKUM CTyNEHEM OOpOOKU
(6m3pko 66%). 3pocTaHHs YKPATHCHKOTO EKCIOPTY JOCSATAEThCS 3a PaxyHOK
YopHUX MeTamiB. YacTka 1HIIMX BUIIB MPOAYKIlT He3HauHa. B Ykpaini iMmopt
TOBapiB 30UIBIIY€THCS BULIUMU TEMIIAMU, HI)K €KCIIOPT.

BaxxnmuBuM NepCcreKTUBHUM 3aBJaHHSM YKpaiHM Mae€ CTaTH BHUXIJ Ha
puHKU kpain €C 3 npuHIMUIIOBO HOBUMH BupoOamu. [Ipore Ha mepmmx Qazax
HaJIaro>KeHHs TaKoi B3a€MO/I11 MOKJIMBE JIMIlIe BUOIPKOBE 3aCTOCYBaHHS MO
HAyKOBO-BUPOOHUYOI KOOTIEpaIlii.

OTxe, HayKOBO-TEXHIYHUHN MOTEHIIad MPpUIaA00yayBaHHS € OJHUM 3
rapaHTiB C€HEPriiHOTO BKIIIOUCHHS YKpAaiHU B €BPOIHTErpAIliifHI MpOIECH, alie
0e3 HasIBHOCTI BIJIMOBITHUX KOHKYPEHTHHUX IepeBar YKpaiHi 1 AyMaTu MOKH IO
paHO TPO 3aBOIOBAHHS AKUX-HEOYJb 1HO3EMHUX PHHKIB, a TUM OuIbIlIE PO
3aHSTTS JUPYIOUOTO TIOJIOKEHHS Ha CBITOBUX PUHKAX.
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YK 338.001.52

Mucnuseys JI., cmyoenm , Aumoniox K.1., x.e.H.
Hayionanonuu mexuiunuti ynisepcumem Ykpainu «KuigcbKuti no1imexHivHui iHCmumym»

OIIHKA KOHKYPEHTOCIIPOMOXHOCTI IPUJIAIIB
YJBbTPA3BYKOBOI JE®EKTOCKOIII

BiTuM3HsHI  TPOMHUCIIOBI  MIANMPUEMCTBA  IMUPOKO  BUKOPHUCTOBYIOTH
PI3HOMaHITHI METOIM KOHTPOJIIO SIKOCTI TOTOBOT MpoayKiii. s poro eeKTUBHO
3aCTOCOBYIOTBHCSI aKyCTHUHI METOAM KOHTPOJIIO TOTOBOI MPOMHCIOBOI MPOMYKIIi
(3aroroBok ab0 BHUPOOIB), BHUIOTOBJCHOI 3 pI3HUX MaTepiajiiB, Ha MPEIAMET
BUSIBJICHHST TIOBEPXHEBUX Ta BHYTPIMIHIX JAe(ekTiB. 3a3HadyeHl MeEToIu
pearizyroThCs 3a JOMOMOTOI0 YIBTPa3BYKOBHUX AePEKTOCKOMiB. ToMy akTyaabHUM
€ TIUTAaHHS 100 BUOOPY SIKICHOTO 1 BIJHOCHO HEIOPOTroro OOJIaJHaHHS JaHOTO
BUJY JUIsl IPOMHUCIIOBOTO Ta €KCIIEPTHOTO BUKOPUCTAHHS.

Ha cydacHoMy puHKY OOJIamHaHHS IS YJIBTPA3BYKOBOi Je(EeKTOCKOMIT
NPOTIOHYETHCS 3HAYHA KIABKICTh NpPUJIANIB SIK YKPaiHCBKHX, TaK 1 I1HO3EMHHX
BUpoOHUKIB. I[lpm BuOOpT mpoAyKIli CHOXKHMBAY HAMaraeTbCs JOCATTU
ONTUMAJILHOTO CHIBBIAHOUIEHHS MIX pPIBHEM CIOXKMBYMX BIACTUBOCTEH 1
BUTpaTaMu Ha ii mpuaOaHHS.

JIns BU3HAUGHHSI 1 OILIHKA KOHKYPEHTOCIPOMOKHOCTI 3pa3KiB MPOIYKIIiT
BUPOOHHMKIB pi3HUX KpaiH, a came: YCJI-5 (HII® «Yasrpakom», Ykpaina), CDU-
801P (C D International TechnologyCIIIA), A1214 SKCIIEPT (AKC, Pocis),
EPOCH LT (Panametrics-NDTCIIIA), Einstein Il (Modsonic,Iaais), - Oys
MPOBEACHUIN aHalli3 iX 1HTerpajJbHUX IMOKA3HUKIB SKOCTI 32 TaKUMH TEXHIYHUMU
napaMeTpaMu. MaKCHUMalbHa TOBIIMHA OO’€KTY KOHTPOJIO IO CTaji, podoui
YaCTOTH, JMHAMIYHUHN J[ialla30H, /iama30H HAJAIITYBaHb MIBUIKOCTEN yIbTPa3BYKY,
rabapuTu, KUTbKICTh POOOYHMX TOYOK €KpaHy, Maca TOIIIO.

Koedirient Texuiunoro piBHs (K7p), KM € TMOKa3HUKOM PiBHS SKOCTI,
pO3paxoByBaBCsl ISl KOXKHOTO BapiaHTy I1H)KEHEPHOTO pilmeHHs. 3TigHo 3
OTPUMAHUM PE3YJIbTATOM, BiH Ma€ Maike OJHAKOBE 3HAYCHHS ISl BCiX 3pa3KiB
OPOAYKIli, TOMY IHTETPaJIbHUN TOKA3HUK SKOCTI MPHIJIAIB 3ajieaB MEePEeBaKHO
TITBKK BiJ I[IHOBOTO TOKa3HHWKA. PiBeHh KOHKYPEHTOCIIPOMOXKHOCTI 3pa3KiB
NPOAYKIii BU3HAYEHO 33 (HOPMYIIOIO:

I
Pec _I_!
5

ne | - 3HaueHHs iHTETpaIbHOTO MOKA3HUKA OI[IHIOBAHOI MPOJTYKIIii;

|, - 3HaUeHHS IHTErPajbHOrO TMOKAa3HHKA KpPam[oro 3pa3ka aHaJIOTIYHOI
MPOIYKIIT KOHKYPEHTIB.

TakuM 4YWHOM, pe3yibTaTH JOCIIDKEHb IOKa3alld, IO YHIBEpCAIbHHMA
yIABTPa3BYKOBUN N1e(heKTOCKON BiTUM3HSIHOTO BupoOHHUITBa Y CJ-5, mpuznayennii
JUIsL  eKCHEPTHOrO 1 TMPOMHCIOBOTO  BUKOPUCTAHHsS, €  aOCOJIIOTHO
KOHKYPEHTOCITPOMOKHUM, OCKIJIbKU HOro nmoka3Huk P,. € Oimpmmm 3a 1.

Knrouosi cnosa: KOHTPOIb SKOCTI MPOAYKINi, KOe(IIli€EHT TEXHIYHOTO PiBHS,
IHTerpaJIbHUI TTOKAa3HUK SIKOCTI, KOHKYPEHTOCITPOMOKHICTh TIPOTYKIIII.
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VJIK 541.183:538.9
Hoeszopoockasa E.HU, cmyoenm
Hayuonanvnuiti mexnuueckuii ynusepcumem Yxkpaumvl
«Kuesckuti nonumexHudeckuti UHCIMunym»

NEPCIIEKTUBBI PA3BUTHUSA HAHOTEXHOJIOTM B YKPAVUHE

HaHOTeXHOIO0THS - 3TO TEXHOJIOTUS M3y4YeHUsI HAHOMETPOBBIX OOBEKTOB, M pabOTHI C
o0beKTaMu Mopsiika HaHOMeTpa (MUJUTHOHHAS J0JI1 MIJUTHMETPA) YTO CPABHUMO C pa3Mepamu
OTICNBHBIX  MOJIEKYJ, W aTOMOB. HaHOTEeXHOJIIOTMH TpeOYIOT OYEeHb  OOJIBIIHX
BBIYUCITUTEIBHBIX MOITHOCTEH, YTOOBI CMOJICIIMPOBATh MMOBEICHHE aTOMOB, U BHICOKOTOYHBIX
AIIEKTPUYECKUX U MEXAHHMYECKHUX MPHUCIIOCOOICHUH, YTOOBI YIOPSAOYUTh ATOMBI U MOJICKYJIBI
pa3HBIX MaTEepHUAIOB B HOBOM MOpsiake. Takum o0pa3oM, cozmaeTcs HoBast Matepus. Briiepsbie
B UCTOPUHU IUBHIN3AIMH CO3AI0TCS MaTepHalIbl C HOBBIMH, HYXHBIMH YEJIOBEKY CBOMCTBaMHU.
OTO0 Mpo3pauHbli U THOKMH MaTepual ¢ JIETKOCTHIO IUIACTHKA M TBEPAOCTBIO CTAIH, THOKOE
IUTACTHUKOBOE IOKPBITHE, MPEACTABIAIONIee CO00il coiHeuHylo OaTapero, MaTephan Juls
AJIEKTPOA IEKTPHUECKON OaTapeu, KOTopast B IECATKH U COTHH Pa3 CHIbHEE OOBITHOM.

Taxoke HAaHOTEXHOJOTHS ITO - JIETKHE W TMOKHE KOHCTPYKTHBHBIE M CTPOHUTEIbHbIC
MaTepHaibl, BEICOKOd(DdekTuBHBIE (DUIBTPBI VIS BO3IyXa U BOJBI, JIGKAPCTBA M KOCMETHKA,
JeicTBYOIIME Ha Oosiee TTyOOKOM YPOBHE, CTPEMHTEIBHOE YACHICBICHHE CTOMMOCTH TTOJIeTa
B KOCMOC, ¥ MHOTO€-MHOT0€ JIpYyToe.

Bce HaHOTEXHOJIOTMYECKHE MaTepualibl CTOST O4YeHb jaoporo. Ho, kak u B ciyuae
KOMITBIOTEPHOI OTpaciii, MacCOBOE MPOU3BOJICTBO MPUBEACT K PE3KOMY CHUIKCHHUIO IICHBI. B
HEeBUIUMOHN OoppOe 3a Te MpHUOBLIH, M BIUSHHE, KOTOPOE AACT HAHOTEXHOJIOTHS,, OCHOBHBIMHU
urpokamu ssitotest CIHA (B 2004 roays oty oTpacis 610 pouHBecTHpOBaHO $8,6 Mips a
1o 2015roma sta cymma cocrasut $1 tpin.), Kurait, Poccust. U3panns, EBporneiickue cTpaHsl,
U cTpaHbl JIaTHHCKOW AMEPUKH CTPEMHUTEITHFHO HAPANTUBAIOT CBOM IMOTSHIIMAT B 3TOH 00JIacTH.
Hecmotps Ha Hanmuane XOpoIied HayqdHOU 0a3bl, U KPYITHBIX YaCTHBIX KAIUTAJIOB, Y KpanHCKHE
Hay4HbIe Pa3pabOTKU W MPHUKIAJHBIC MPOAYKTHI B MHPE MPEJICTABICHbI cliabo (B mepuoj ¢
2004 1o 2009 rogxymma coctaBuia Menee $1 mip.)

Oco0yl0 BaXHOCTh Ui HAaHOTEXHOJIOTUYECKUX pa3pabOTOK MMEIOT HayJHbIC
HAIIMOHAJIbHBIE HAHOTEXHOJOrHYeckre nmporpammel. bonee 50 pa3BUTBHIX cTpaH OOBSBUIH O
CTapTe COOCTBEHHBIX HAHOTEXHOJOrHYeCKHX nmporpamMM. Hampumep, B Kurae paboTtaroT okoio
800 xomnaHwmii, KOTOPbIE 3aHUMAIOTCSI BHEIpPEHHEM HaHOTexHosorud u Oonee 100 HaydHBIX
UHCTUTYTOB.

OnHOM W3 MEPCHEeKTHB BHEAPEHUS HAHOTEXHOJIOTHH SBISETCS CO3/aHUE HAHOEIBI.
CeroaHs HAHOKOMITAHUH TOTOBBI MPEITIOKHUTH MUIEBON MPOMBIIIIEHHOCTH POOOTOB, KOTOPbIE
OyAyT OCYyIIECTBISATH TOTAJIbHBIII MOHHUTOPUHT MPOAYKTOB Ha BCEX 3TAlax MX M3TOTOBICHHS
— Takoe 00OpyZ0BaHKE MO3BOJUT ONPE/CIIATh U U3bIMATh BPEIHBIC DJIEMEHTBI M3 TOBAPOB 10
MOMEHTA WX IOMAaJaHus Ha TOJIKH CylnepMapKeToB. [lepcriekTrBa cepuiiHOTO MPOU3BOICTBO
TaKUX YCTPOUCTB — Onmkaime 3-4 roga

Crenyroonmm 3TarnoM BHEIPEHUSI HAHOTEXHOJIOTUH Ha MUIIEBIX MPEANPHATHSIX MOKET
OBITh TPOU3BOJCTBO TPOAYKTOB, KOHEUHBIH (OpPMAT KOTOPBIX CTAaHET ONPEACISATh Ccam
notpeburens. Hanpumep, MOkHO OyJeT MPHOOPECTH COK M CAMOCTOSITEIIEHO OTPETYJIMPOBATH
€ro BKyCOBBIC KadecTBa (I[BET, apoMar | T. J.) ITyTeM MaHHITYJISIUH HAHOYACTUI[AMH, KOTOPBIE
OH MOJKET CKOMIIOHOBATb B HY>KHYIO KOMOWHAIIHIO.

Jns  Toro droObl HAHOTEXHOJIIOTMH CTald MEPCHEKTHBOM OyAyIIero CTOWUT
CONCHCTBOBATh TOCYJapCTBY B OpPraHM3allMd HOBOM OTPaciyd MPOMBIIIICHHOCTH —
HAHOWHyCTPUH.

KawueBnble cj1oBa: HaHOTeXHOHOFI/ISI, HaHOHWHAYCTpPUH, HaHOMeTpOBBIf/i OOBEKT.
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VJIK 339.14

Oczipv O.1O., cmyoenmka, Jlesuyvrka T.B., cmapwuii éuxiaoay
Hayionanonuu mexuiunuu ynisepcumem Ykpainu “ Kuigcokuil nonimexuivnuti incmumym’

EKOHOMIYHI ITPOBJIEMU B YMOBAX PUHKOBHUX
EKOHOMIYHHUX BIITHOCHH I PETTOHAJIBHI ITPOBJIEMU B
INEPCIIEKTHUBAX

CrpykTypa €KOHOMIKM B ii IIMPOKOMY pO3yMiHHI OXOIUTIOE BCi cdepu
JIIOJICBKOT AISTTBHOCTI - B1JI Makpo- 10 MIKPOCKOHOMIYHOTO piBHA. Lle He Tiiabku
rajiy3eBa MakpoCTPyKTypa B MOJIeJll MIJKTrajay3eBoro OajlaHcy 3a CXeMOIO '3aTpaTy -
Buryck". BoHa, 0e3yMOBHO, € HAWBAXKIIUBINIOW 1 OCHOBHOIO JIAHKOK), CBOEPITHIM
SAIPOM 3arajibHOi CTPYKTypu eKoHoMikH. Jlo pedi, po3ropHyTta €KOHOMIKO-
MaTeMaTH4Ha MOJIeJIb MIKrajay3eBoro OajaHCcy B WOro auHaMiuHIA OyAOB1, IO
BiIOMBAE MiXKTamy3eBi IMOTOKH, 1 ChOTO/JHI BBAXKAETHCS BU3HAYHUM JIOCSTHEHHSM
€KOHOMIYHOI JyMKH Y CHpaBl Mi3HAHHA KUIBKICHUX CTPYKTYpHUX 3pYyIIE€Hb B
€KOHOMILII.

3a panumu JlepkkoMcTary YKpaiHM, B MHHYJIOMY pOIll Tramy3i, IIo
oe3neuyts AIIK 3acobamu BHpOOHUITBA, CKOPOTMIIM 00cAT iX BHIycKy Ha 23,7%
(y ToMy 4mcIi TpaKTOpHE 1 CLIBCHKOTOCIIOIapChKEe MAIUHOOYAyBaHHS - Ha 38,7%
HiNPUEMCTBA M0 BUTOTOBJICHHIO TEXHOJIOTTYHOrO OOJaHAHHS AJis TOPTiBIl Ta
TpOMAJIChKOTO XapuyBaHHS - Ha 35,5%, XiMiuHI MiANPUEMCTBA TIO BUPOOHUIITBY
MiHepalpHHX J00pHB 1 3aco0iB 3axucty pociuH - Ha 11,1%). OmgHOYacHO
NIPOJIOBXKYE CKOPOYYBATHCS 1 TPOMHCIOBA TepepoOKa CLIbCHKOTOCIONAPCHKOT
CHUPOBHHHM: B JIeTKiii mpomuciaoBocTi - Ha 35,4%i B xapuyosiii - Ha 13,8% 6 Tomy
gucii B M'sicoriepepoOui - Ha 35,6%). M'sicHuii puHOK YKpaiHM HAIOBHIOETHCS
IMIOPTOM PI3HOMAHITHUX M SICOIPOIYKTIB.

He MoxHa OOMHMHYTH yBaror i CTaH YKpaiHCHKOTO PHHKY IIOJI0 0araThox
TOBapiB MUPOKOTO MOoOyTOBOTO MpH3HaueHHs. [lig THCKOM iMmOpTy Hamra Kpaina
BTpadae pO3BHTOK BIACHOTO BHPOOHMIITBA CYYAaCHOI TellepajaioanaparypH,
XOJIOAMIBHUKIB, TUJIOCOCIB 1 0araTh0X 1HIIMX BUIIB MOOYTOBOI TEXHIKH. S HE Kaxy
BXK€ TIPO JIETKOBI aBTOMOO1JIi, MOTOIMKIIM, MOTOPOJIEPH, SKI 32 CBOIMHU SIKICHUMU
napaMeTpaMu 3aBXKIH BiJCTaBalu BiJ 3apyOi’KHUX.

Jlo ocobimBoCTEl pO3MIIIEHHS 1 PO3BUTKY MPOIYKTHBHHX CHJI 32 yYMOB
PUHKOBOI €KOHOMIKM MOXXHa BiJHECTH TaKi: OpraHiuHE IO€JIHAHHS JCpPKABHHX,
pETiOHAaTBPHUX 1 MICHEBHX IHTEPECiB MiJ Yac PO3MIIICHHS HOBUX O0'€KTIB TpH
MiHIMQJIbHOMY 3aJTy4€HHI 30BHIIIHIX PECypCiB Ta MaKCHMaJbHOMY BHKOPHCTaHHI
MiclieBuX; (GOpPMYBaHHS Ta IHTEHCHBHHH PO3BUTOK O0'€KTIB  PHUHKOBOI
iHpacTpykTypu Ta iH(OpPMAIIMHUX CHCTEM 3 METOI CTBOPEHHS 30alaHCOBaHHMX
pETiOHaTBPHUX PHUHKIB BUPOOHMIITBA, TPIOPUTETHUH PO3BUTOK HAYKOMICTKUX
BUPOOHUIITB 3 IIBHIKOK OKYIHICTIO BUTPAT, PECYpCO30EPEKEHHSM 1 3HAYHHM
HarpoMaJDKEHHSIM JUIsl  aKTHUBI3aIlii 1HBECTHUIIMHOI MiSUTBHOCTI Ta CTPYKTYPHOI
peopranizaiiii €eKOHOMIKH; OpI€HTAlisi Ha MPOTPECHBHY CTPYKTYPY PETiOHaIBHOI
€KOHOMIKH 3 BHCOKOIO IMUTOMOIO Baroro Taiy3eH, M0 MpalioiTh Ha 3aJ0BOJICHHS
noTped CIOKUBYOTO CEKTOPA EKOHOMIKH.
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VJIK 338.3.01

Ocipy 10 .1O., cmyoenm
Hayionanonui mexuiunuu ynisepcumem Ykpainu “ Kuigcokuii nonimexuivnuti incmumym”

E®EKTUBHICTH NIIBULIEHHS SIKOCTI MPOIYKLIT HA
MPUJIAJOBYIYBAHHI

EdexkTuBHICT, MIABUIICHHS SKOCTI MPOAYKII B MpHIanoOyayBaHHI, iX
NEepioIMYHE CHIBCTABICHHS 3 pe3yibTaTaMH MiSUIBHOCTI KOHTPOJBHUX CITYXO
BaxJuBi. Lle mosicHIO€ThCS, HacaMIiepe ], HEOOX1THICTIO 1ICTOTHOTO ITiIBUIIICHHS
e(eKTUBHOCTI TEXHIYHOTO KOHTPOJIO 3a paxyHOK ONTHUMi3alli 3HAYHOI
BEJTMYMHM BUTPAT HA BUMIp 1 OIIHKY SIKOCTI BUPOOIB.

VY zaranpHI CYKYNHOCTI BUTpaT Ha BHUPOOHUITBO IMPOMUCIOBOI
NPOJYyKIIi BUTpaTH Ha BUMIpH CKJIaAaroTh y cepeaHbomy 8-10%, a yacTka
BUTpaT Ha BHUMIpH B MpoIleci BUPOOHMUIITBA BUPOOIB JIETKOI MPOMHUCIOBOCTI
ckinagae npubnuzno 1-5% ii cobiBaprocti. B aBiaimiiiHii OpoOMHUCIOBOCTI
BUTPATH HA KOHTPOJIb SKOCTI cKkiamawTh Omm3pko 30%, a B eNeKTpoHHIN
MPOMHUCIIOBOCTI Ta TMPUIaNo0yIyBaHHI BHUTPATH Ha KOHTPOJBHI omepartii
nocsraiotb  25-50% cob6iBapTocti BupoOiB. [lo okpemux Buaax 0cOOIMBO
CKJIQJHOI 1 BIAMOBIIANIbHOT MPOAYKIII] BUTPATH HA TEXHIYHUN KOHTPOJIb MOXKYTh
OaraTopa3oBo MEPEBUIIYBaTH 3arajibHy COOIBapTICTh il BUPOOHMIITBA.

SAxicTh MPOAYKINi — I1€ KOHTPOJIb KIJIbKICHUX 1 SKICHHX XapaKTepUCTHUK
BJIACTUBOCTEH mpoxaykiii. B 3anexHOCTI BiJl CTajAil CTBOPEHHS Ta ICHYBaHHS
OPOMYKIi  PO3PI3HAIOTH  BUPOOHWYUN  KOHTPOJIb 1  EKCIUTyaTallliHUM.
Bupoonuuuii konmpons 3A11CHIOETBCSA Ha CTajii BUpOOHUIITBA. BiH oxormuioe
BCl JIOTMIOMDXKHI, MIATOTOBYl 1 TEXHOJIOTIYHI omnepaili. Excnayamayiinuil
KOHmMpOb 3IACHIOETHCS Ha CTajli eKcITyartamii mpoaykiii. B 3anexxHocTi Bin
CTaHy TIpolleCy BHUPOOHMIITBA  PO3PIZHAIOTH  BXIAHMM,  OMNepaliiHuu,
npUiiManbHUM Ta 1HCHEKUIMHUNA KOHTpOJb. B 3a0e3neueHHi HEOOX1THOTO PIBHS
SKOCT1 CIJIbCHKOTOCIIOIAPCHKOT TIPOYKITii BEIMKA POJIb HAJICKUTH BUOOPY BHU/IIB
13aC001B KOHTPOJIIO.

3HayHa 4YaCTWHA BUTPAT MiANPHEMCTBA TIO TPOBEACHHIO TEXHIYHOTO
KOHTPOJIIO MPUCYTHIN y pO30CEPEIKEHOMY 1 3HEOCOOJIEHOMY BHJII MPAKTHUYHO,
aje BCIX KaJbKYJSALIMHUX CTaTTAX BUTpAT, IO HE JI03BOJSE 3M1MCHIOBATH
TOYHMM MPAKTUYHUN aHAII3 PO3MOJLTY 1 JUHAMIKM BUTPAT Ha KOHTPOJIb SKOCTI
0 KOHKPETHHUX MiANpueMcTBax. i MpoBeaeHHsI TaKOTO aHaji3y HEOOX1IHUN
IITbOBUIM OOJIIK BUTpaT Ha KOHTPOJb SIKOCTI BUPOOIB 3 BiJOOpaKCHHSIM Ha
CIICHIAIBHOMY pPaxyHKy SIK 3arajbHOrO iXHbOTO pPO3MIpy, TaK 1 OCHOBHHX
CKJIQZIOBUX OTPUMAHOI CyMH.

[TpaBunpHUI 00K BUTpAT Ha 3a0e3Meuye CTBOPEHHS €KOHOMIUHOI Oa3u
JUIsl TUIAaHYBaHHS 1 MOTOYHOTO (PiHAHCYBAHHS LMUX BUTPAT, J1a€ MOKIIMUBICTH
YBECTU JiI0Yl MaTepiajibHi CTUMYJIM JO 3HIDKEHHA BHUTpPAT Ha TEXHIYHUN
KOHTPOJIb, BHU3HAYUTH W EKOHOMIYHO OOIPYHTYBaTH HaWOILIbII e(eKTUBHI
3axX0/d, CHPSMOBaHI Ha YJOCKOHAIIOBAaHHS BUKOPHUCTOBYBAHOI CHCTEMHU
KOHTPOJTIO 1 TIJIBUIIICHHS SKOCT1 MPOIYKITIi.

50



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YK 621.825.5
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OCOBJIMBOCTI TA IEPEBATH ®PUKIIMHO-KYJbKOBUX
MYODT

VY 3B'S13Ky 3 HEOOXITHICTIO MiABUIIYBAaTH €KOHOMIYHICTh, KOMIAKTHICTD,
MIBUAKOCTI POOOYMX OpraHiB CTBOPIOBAaHMX BY3JIB, arperatiB 1 MaIluH,
aBTOMATU3yBaTU iX, JO0 3amoODKHHUX 1 HABAHTAXYBAJbHUX MPUCTPOIB
npea'siBIsIIOTh OLIbIT BUCOKI BUMOTH. [Ipu po3po0Oiii BupoOiB BUHUKAIOTh 3HAYHI
TPYJHOIII Y BUOOpI JaHUX MPHUCTPOIB, TOMY IO OUTBIIICTh 3 ICHYIOUHX B)KE HE
3aJI0BOJILHSIOTH 3POCTAIOYHM BHMOT'aM ITPOMUCIIOBOCTI.

[IparneHHs MIABUIIMTH TOYHICTH CHPAIFOBAHHS 1 CTA0LILHICTH MOMEHTY
Ipy TPOCKOB3yBaHHI (PUKIIMHKX My(T 1 X JOBrOBIUHICTH MPHUBEIO IO
PO3pOOKH KOHCTPYKIIH My(PT MIABUIIIEHOT TOYHOCTI 3 TEPTAM KOUCHHS POJIUKIB 1
KYJIbOK, @ TaKOX 3 TEPTAM KOYCHHS 3 MPOCKOB3YBAHHSIM KYJIBOK 1 POJIHKIB.
Oco011BOi yBaru 3aciyroByloTh My(TH 3 TepTsIM KOUYEHHS 3 MPOCKOB3YBAaHHSAM
KyJIbOK. 3aMiHa TEpPTS KOB3aHHS Ha TEPTS KOUYEHHS 3 MPOCKOB3YBAaHHSM Ja€
MO>KJIUBICTh 30UIBIIUTH TOYHICTh CIIPAllbOBYBaHHS 1 CTAOUIbHICT MOMEHTY MpHU
MIPOCKOB3yBaHHI TOBEPXOHb MYy(PT MK SIKUMU BUHUKAE TEPTH.

VY 3BuvaiiHuX (QpUKIIHHUX My(dTax BCEe MACTUIO 3HAXOAUTHCS B 30HI
TEpTs, B PE3yJIbTaTli YOr0 BOHO MiJ JI€I0 TEMIIEpaTypud TEpTs BTpadae CBOi
MacCTHJIbHI BIACTHBOCTI. [IOKpUTI TOHKUM IIapOM MacTHIa KyJbKH (DPUKIIIIHO-
KyJibkoBOoi Mydta [1,2], mepeKouyouHCh TPU CHpAIbOBYBaHHI My(QTH,
HEMPUPUBHO 3MAIYIOTh KOHTAaKTYIOUl 3 HUMU MOBEPXHI CBIXKUM MACTUIJIOM, IO
3HAXOJIUTHCS Ha MOBEPXHAX KYJBOK, SIKI HE KOHTAKTYIOTh 3 TUCKaMU. Y 30HI
TepTs QPUKIIHHO-KYIHKOBOT My(PTH 3HAXOAUTHCA HE3HAYHA KITBKICTh MacTHIIA
BiJl ii 3aranbHOr0 0OCATY, IO CIpHUS€ KpaloMy 30€peKeHHIO ii MaCTHIIBHHX
BIacTUBOCTEW. KpiM TOro enemMeHTH, MK SKMMH BUHUKAE TEPTs, (PPUKIIIITHO-
KyJIbKOBOT My(TH (KyJbKH) HECYTh Ha €00l OLIBIIY KiNBKICTh MacTHIIA, HIXK
MOBEPXHI 3BUYaiiHuX (pukuiiHux Mmydrt. Bee 1ie 3HauHO 301b1Iy€e CTa0LIBHICTD
MOMEHTY 1 TEPMIH CIIyKO01 My(PTH, III0 € EKOHOMIYHO BUT1IHUM.

@OpUKIIHHO-KYJIbKOBI My(pTH, MalOTh HM3KY ICTOTHHX TIEpeBar:

1. CrabuibHICTh NePEeJaHOTO MOMEHTY:

a) mpu  TpuUBadiii  poOOTI  MypTH B PEKUMI  3arMoOiraHHS;
0) mpu poboTi My(hTH B yMOBaX HH3BKHX 1 BHCOKHX TEMIIEpaTyp;
B) MiCJIsl TPUBAJIOT O€3TISITBHOCTI My (PTH.

2. MOXJIHUBICTh 3aCTOCYBaHHSI PE3EPBHOTO 3aXUCTy BiJ MEPEBAHTAKECHBb
oe3 YCKIIQTHCHHS KOHCTPYKIIIT Ta 301TBIIICHHS rabapuTiB.
3. Bucoka 1oBroBigHicTh My(QT.

BnpoBamxennss  QpuKLIMHO-KYIBKOBUX MY(PT Yy TNPOMHCIOBICTh €
E€KOHOMIYHO JOIUIBHUM, TIPOTE CTPUMYETHCA 4Yepe3 BiACYTHICTh TEOPETHUHUX
3aJIe)KHOCTEH, IO JT03BOJIAIOTH PO3pPaXxOBYBaTH iX Ha HEOOXITHHM MOMEHT, a
TaKO0X HEJIOCTATHIM 00CATOM MPOBEJCHHS CKCIIEPUMEHTAIBHUX JIOCTIKCHb.
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Ileovko K.O., cmyoenmxka , Jlesuyvka T.B., cm. suknaoay
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EKOHOMIYHI ITPOBJIEMMU B ITPUJIAIOBY 1YBAHHI

[IpobsieMu €KOHOMIYHOT'O PO3BUTKY 1 cmpoOu camoigaeHTHdIKaIlii
YKpaiHCBKOTO CYCIIJIBLCTBA B CTaTyCl HE3aJEXKHOI JEp)KaBH AaKTUBI3yBaJIU
npobsieMy HEOOXiTHOCTI ,BETUKOro cTpuoOka” s Ykpainu. Ilin ,,Bemukum
CTpUOKOM” B I1IbOMY BHUITQJIKy PO3YMIEThCS I1HAWBIAYaJbHUN BapiaHT
HIBUIKOIO MEpexo/]y HalllOHAJbHOI EKOHOMIYHOI CHUCTEMU 31 CTaHy
€KOHOMIYHOI'0 CMajay 3 yCiMa HWOro XapakTepUCTUKaMHU A0 SIKICHO HOBOTO
CTaHy, M0 XapaKTEePU3YETHhCS HASBHICTIO TMEPCIEKTHB POCTY 1 PO3BHUTKY.
3po3ymisio, 1Mo MoAai0Ha 3MiHA BEKTOpAa BHUMAarae paauKaibHOI mepedyoBH
HaI[lIOHATHHOI EKOHOMIYHOT CUCTEMH.

CydacHa Teopisi EKOHOMIYHOTO PO3BUTKY KOHCTaTy€ IMKJIIYHICTb
eKOHOMIYHUX MPOIIeCiB, B 3HA4HIM Mipi OOyMOBIEHY pIBHEM TEXHIYHOTO
PO3BUTKY CYCIIUIBCTBA, IO XapaKTEPU3Y€EThCS SK , TEXHOJIOTITYHHA YKIaT .
[lix TEXHOJOTIYHUM YKIJIQJIOM PO3YMIETHCS CYKYIHICTh TEXHOJOTIA 1
BUPOOHUIITB OJHOTO piBHA. BiAMOBITHO 10 KOHIEMIi TEXHOJOTTUHHUX
YKJIaJiB, TepexiJ 10 MOCTIHAYCTPiaJIbHOI CTajii PO3BUTKY CYCIIHCTBA
BU3HAUa€ 3aMiHy TajJdy3€BOro pPO3MOAUTY  HAIIOHAIHHOI  EKOHOMIKH
PO3IMOALIIOM TEXHOJOTTYHUM.

B Vkpaini Ha cydacHOMy erami JOMIHYE BIATBOPEHHsS 3-T0
TEXHOJIOTIYHOTO ykiaay. Lle maHyBaHHS 3aI3HUYHOTO TPAHCHOPTY, YOPHOI
METaNIyprii, eJIeKTPOCHEPTeTUKH, HEOPraHiuHO1 XiMii, CIIOKMBAHHSA BYTLLIA,
YHIBEPCAIBHOTO MAITUHOOY TyBaHHS.

[Ipu npomy B VYKpaiHi YaCTKOBO € MPUCYTHIM 1 4-i1 ykiajn, SKUl
BUYepriaB ce0e B pO3BUHEHUX €KOHOMIKax BcepeamHi 1970x pokiB -
PO3BUTOK OpPraHiyHOI XiMii 1 MOJIIMEPHUX MaTepialiB, KOJIbOPOBOi METAIyprii,
HadTOonepepoOKH, aBTOMOOUTEOYIyBaHHS, TOYHOTO MAIIMHOOYIyBaHHS 1
npuiagoOyAyBaHHsS,  PO3BUTOK  TPaJAMIIIHHOIO BIIK, €JICKTPOHHOT
IPOMUCIIOBOCTI, MOUIMPEHHS aBTONEPEBE3€Hb, IMPOKE CIIOKUBAHHSA Ha(PTH.

B sxocTti HeoOXimHI yMOBM peanizaiii ,BEIMKOro CTpuOKa” B
E€KOHOMIIIl KpaiHU MO>KHA TaKOX BIJ3HAYUTH. Y3TOHKEHHS 3YCHUIIb O1IBIIOCTI
YJIEHIB CYCIIJIbCTBA B HANPSIMKY JOCATHEHHS TOCTABJICHMX I[Iel HOro
PO3BUTKY 1 COLIIAJIBHY BIAMOBIIAIBHICTh MOJITHYHOL €JIITH.

TakuM 4YWHOM, Cy4aCcHHUM e€Tal TEXHOJOTIYHOTO PO3BUTKY YKpaiHH
BU3HAYACHEOOXITHICTh ~ PECTPYKTypH3aIlii  HaIlOHAJIBHOI  EKOHOMIYHOI
CUCTEMH 1 HE BHUKIIOYA€ MOKJIMBOCTI peaii3alii ,BEeJUKOro CTpuOKa’ s
KpaiHd y BUTIQJKy KOPEKTHOTO PO3MOPSHKEHHS HASBHUMH PECYPCaMH.
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Ilempakoscovka /.M., cmyoenmxa, nayxoeuti kepienux Boumko C. B., k.e.H., Ooyenm
Hayionanonuii mexuiunuii ynisepcumem Ykpainu «Kuiscokuii nonimexniynuii incmumym»

MI)KHAPOJIHI TOPTIBEJIbHI 3B’'SI3KU YKPAIHU B
IMPUJIIAJOBY IYBAHHI

y pycm 3aranLHoz[ep>KaBH01 MOJIITUKA BXOJKEHHS YKpaiHU [0
CBITOBOI CIIIBHOTU 1, B mepiry uepry no €C, nHBepcncleaun EKCIIopTY,
BIANPALIbOBYIOTHCS ~ MUTAaHHS  IIOJO0  TrapMOHI3aIlii  HallOHAJIbHOI 1
MIKHAPOJIHOT HOPMATUBHOI 0a3U 3aKOHOJIaBCTBA B c(epl NMpuiaaao0y1yBaHHS.
CrpareriyuHuM HampsiMoM po30yI0BH raiy3i € ii CTpyKTypHa nepeOyaoBa, sKa
CTOCYEThCSl BIHOBJICHHS a00 3MiH TIPIOPUTETIB PO3BUTKY Taly3ed Ta
TEPMIHIB  PO3BUTKY TIPIOPUTETHUX HAIpPsAMiB, BCTAHOBJIEHHS HOBUX
CIIIBBIJIHOIIIEHb B 00CSTaX BUPOOHUIITBA HAWBAXIMBIIIUX JJII €KOHOMIKH
VYkpainu, BUIB NMpUIaao0yaiBHOT IPOIYKIIii, nuBepcudikaiii BUpOOHHUIITBA
NEPCHEKTUBHUX BUJIIB MPOAYKIIIT 3 METOIO aJJaNTyBaHHs JO PUHKOBUX YMOB.

Opni€r0 3 HaWBaXJIMBIIIMX YMOB E€KOHOMIYHOTO 3pPOCTaHHA JAaHOI
rajy3i € 3aJly4eHHs 1HBECTHIIIH, B TOMY YuCIi 1 3akopAoHHUX. DiHaHCyBaHHS
1HO3€MHUMH 1HBECTOpaMU NpUiano0yyBaHHs YKpainu ckinagae 92.5%sciel
rany3i.OCHOBHUMH TMapTHEpaMU Yy 30BHILIHIA TOPTiBII MPOIYKTaMH JaHOI
ray3i €. Typeuunna (9,0%), Kurait (5,6%), ITomema (3,4%). 3pocranus
3aKOPAOHHOT 1HBECTHULIIMHOT aKTUBHOCTI B YKpaiHil Ta 3aJIEKHICTh MOMUTY Ta
MPOTO3UIIIi MOKa3aHO Ha HACTyMHOMY rpadiky.

Jns excrnopTyBaHHS NPOAYKIT MpuiaagoOyaiBHOI Tamdy3l 3aKopJoH
YKpaiHChK1 MiAMPUEMCTBA MalOTh MOJOJATH TaKl TOPTiBelbHI Oap epu sK:
MUTO, KBOTa, BHUJa4a JepkaBHUX JineH3ii. [lpubyrox Bim mnpomaHoi
OPOAYKIII JaHOl raidy3l MOXHa MOpaxyBaTH 3a PaxyHOK 3HaXOJKCHHS
YUCTOTO EKCIOPTY. YUCTHI €KCITOPT BU3HAYAEMO 32 (DOPMYIIOIO:

NE=(E- 1)

ne E — KIIBKICTh €KCHOPTOBAaHOTO TOBapy, | — KUIBKICTB
imroproBaHoro toBap. Yum ounemmit NE, tTum 6inbmumit BBII kpainu. Tomy
MOKHa BBa&XaTH, IO MDKHApOAHI TOPTiBEJIbHI 3B'SI3KM € 3alOpYyKOI0
PO3BUTKY €KOHOMIKH HAIIOi KpaiHH.
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«Kuigcokuul nonimexHiuHuu iIHCmumym»

KOMIT IOTEPHUI EKCIIEPUMEHT Y FLUENT

Ha cyuacHomy erami HayKoBHX JOCHIIKEHb OOUYMCIIOBAILHUN
eKCIEPUMEHT € OJHMM 3 BaXKJIMBUX HaNpsAMKIB 0pU BHUBYEHHI 3a7ay
aepoJMHAMIKH, TEIIoMacooOMiHy 1 TopiHHS. [Hdopmaris, oTpumaHa 3a
JIOTIOMOTOI0  YMCEJIbHHUX PO3pPaXyHKIB, [O3BOJIIE HE TUIBKM TPaBUILHO
OCMHCIIUTH 1 3pO3yMiTH (i3uuHI ePEeKTH, IO CIOCTEPIraloThCs, HAMPUKIA, Ha
EKCIIEPUMEHTAIbHIX YCTAaHOBKAX, a M y JCIKUX BUIAJKAX 3aMIHUTH (Pi3UUHUI
a00 HaTypalbHUN EKCTIEPUMEHT KOMIT FOTEPHUM SIK OLTBII ICTIIEBUM.

FLUENT - cydacHuii, yHIBepCcaqibHUH MPOTPAMHUNA  KOMILUIEKC,
NpU3HAYEHUN JUIsi BUPILIEHHS 3a7a4 MEXaHIKU PiAuH 1 rasiB. Bin € migepom
punky koMepuiiinux CFD nporpam.

CFD - Computational Fluid Dynamicsite miuuibHO-00UNCIIOBATBHMIMA
METOJI, 110 J03BOJISIE MOJENIOBAaTH AMHAMIKY Ta MOTOKM piiuH 1 ra3iB. Kpim
TOT0, 32 JIOIOMOTOIO IIbOTO METOAY MOXHa POOUTH OOYHCIICHHS Iepenay Tera
abo macH, Ga30BUX 3MiH, XIMIYHHUX PEakKilid, MEXaHIYHOTO pPyXy, Halpyrd Ta
nedopmariii TBepAux MarepiaiiB. [Ipu po3poOiui HOBOI MPOAYKII MOKHA
ONTHUMI3yBaTl PO3Mipu 1 (PYHKIIIOHANBHICTh AOCIKYBaHUX BHUPOOIB BXKE Ha
eTami MPOEKTyBaHHSA, IO BHKJIIOYAE MPOIEC BUPOOHUIITBA CEpii TOCIITHUX
3pa3kiB, Ha SIKMM 3arpaTwiiocss O Oarato yacy Ta (piHaHCOBHMX 3aTpar. 3a
nonomororo ananizy CFD mo)kHa TakoX OTpUMaTH JaHl, BUMIPIOBaHHS SKUX
EKCIIEpUMEHTATFHUMHU METOaMH 0yJio O BayKKO ab0 HaBITh HEMOXJIMBO 1 3HOBY
K 36KOHOMUTH OFOKET Ha Bizyamizarlii rux gociuiais y FLUENT.

FLUENT BukopuCTOBY€ HECTPYKTypOBaHY CITKOBY TexHoJorio. Lle
O3Hayae, IO CiTKa MOXE CKIagaTHCS 3 €JIEMEHTIB PI3HOMaHITHOI (QopMHu:
YOTUPUKYTHUKIB 1 TPUKYTHUKIB JUIsi 2-MIpHMX MOJENe 1 TeKcaeapis,
TeTpaeApiB, NpU3M 1 Mipamig Uil TpUBUMIpHUX Mojenei. CkiaaHi YucenbH1
CXeMH 1 TOTY)KHUU BHpIIIyBad TapaHTYIOTh TouHi pe3yiapTatd FLUENT.
MOXIIUBICTh BHKOPUCTAHHS MAaTPUYHOTO aJTOPUTMY CIIJILHOTO BHUPIMICHHS
OCHOBHHX PIBHSHD I1JIBUILYE CTIMKICTh YUCEIBHOTO PIILICHHS.

Y FLUENT BxitoueHi tamiHapHi 1 TypOyJI€HTHI MOJENI TIAPOANHAMIKH,
Teruionepeaadi, pazoBux nepexoiB 1 pamiaiii. Takoxk € Moaei JUTIsl pO3paxyHKY
KaBiTallii, Te4ii 3BYXKYIOUUXCSI CEPEJOBHII, TEIUIOOOMiHY, TEIUIOMPOBITHOCTI,
peaNlbHUX Ta3iB 1 MOXYJb Ui PO3paXyHKy Bojoroi mnapu. MOXKIHBICTB
BUKOPHUCTAHHS AUHAMIYHOI CITKH CYTTE€BO PO3IIMPIOIOTH 00JacTh 3aCTOCYBAHHS
FLUENT: moToku B mwmHApax, KiaamaHu Ta iH. J[uHaMivHI CITKH MOXYTb
PO3IIISLIATUCA CILIIBHO 3 MOJIETISIMU TOPIHHS, 6araToa3HOro MOTOKY Ta 1H.
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HAHOTEXHOJIOI'MHX B ITIPUBOPOCTPOEHHUH U
JJIEKTPOHUMKE

Ha ceromnsamuuii eHbh B MPUOOPOCTPOCHUHM M DJIEKTPOHUKE Bce OoJiee
aKTyallbHIM  CTAaHOBUTCS  CTpeMJIeHHe K MuHUMU3amud. OnHuMm w3
KaYeCTBEHHBIX M  DKOHOMUYECKHM  BBITOJHBIX  PEUICHHA  SBISIOTCS
HaHoTexHonoruu. Cepbe3HbIM  OappbepoM Ha MYTH MUHHATIOpU3ALUU
TPAH3UCTOPOB SIBIISIETCS YTEUKA DJIEKTPUUECKOTO TOKA MPH paboTe TpaH3UCTOpa.
YeM MEHbIIIE TPAH3UCTOP — TeM OOJIbIIIE TOK YTEUYKH, U BHIIIE TEIUIOBBIACICHHUE,
YTO IPUBOAUT K MOTEPSAM MPOU3BOAUTEIHHOCTH.

Vxe 40 neT B KayecTBe OCHOBHOT'O MaTepuaia JJisi IUAJIEKTPUKa 3aTBOpa
ucnosb3oBaics auokcua kpemuus (Si0,). Ha ceromusimHuiil 1eHb TOJIIUHA CIIOS
JIMDJICKTPUKA 3aTBOpa W3 JMOKCHIA KpeMHus coctaBisier Bcero 1,2 um (5
atromMapHbIX cjoeB). IIpu mepexone k 45+m HOpMmam Texmporecca cioit SiO,
ObUT 3aMEeHEH Ha OoJiee TOJCTHIM cllof Marepuasia Ha Oaze coned rapuus. B
pe3yJibTaTe TOK YyTEUKU yAaJoCh COKpAaTUTh O6osiee yeM B 10 pa3 nmo cpaBHEHHUIO ¢
TPaIUIUOHHBIM JTUOKCHJIOM KpPEMHUS, COXpPaHHB IPU HSTOM BO3MOKHOCTb
KOPPEKTHO U CTAaOMIIBHO YNPaBIATh pabOTOM TpaH3UCTOpA.

CpaBHUM XapaKTEPUCTUKH JABYX MHKPOMPOIECCOPOB CHEIAHHBIX IO
texHonoruu 45u 90 HM COOTBETCTBEHHO.

Intel Celeron D 346 BX80547RE3066CN

Cpennsist iena 45$/374rpH., TakroBas yactota 3,06 GH,k311-maMsth BTOPOro
ypoBHs 256 KB, xonunuectBo sizep 1 mpousBoacrBenHas texnoaorus 90 nm,

mortHocTh TDP 84BT.

AMD Sempron 140 SDX140HBGQBOX

Cpenusist nena 46$/382rpH., TakroBas yactora 2,7 GH,KalI-1aMsITh BTOPOro

ypoBHs 1024KB, konndecTBo siiepl,mpou3BoAcTBEHHAsI TeXHOA0THsI 45 nm,
mortHocTh TDP 45BT.

[Tpu paKTUYECKH OJTMHAKOBOW CTOMMOCTH IPOU3BOUTEIIBHOCTD TIEPBOTO
3HAYUTEIHLHO BHIIIE, a SHEepronorpediaeHne MeHbIe. Manoe suepronorpebicHme
no3BoJIsieT 6osee 3PGEKTUBHO HCMOIB30BaTh TaKHME CHUCTEMbI B MOPTATHBHBIX
KOMITBIOTEpAx, TIJIe KaK pa3 Ha MEpBBIM IJIaH W BBIXOJHWT BO3MOKHOCTH
HEIPEPHIBHON pabOThl B aBBTOHOMHOM pekuMe (0€3 MoA3apsiiKHm).

Takum 00pazoM, AENbHEUIUN TEPEeX0J K TEXHOJIOTHSIM pa3psaa HaHO

MO3BOJIUT  3HAYUTEIBHO  COKPATHTh  OCCCMBICICHHOE  HCIIOJIb30BaHHE
JOPOTOCTOSIINX MaTEPUAIOB H SHEPTOPECYPCOB.
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Hayionanonuii mexuiunuii ynisepcumem Yrkpainu «Kuiscokuii nonimexniynuii incmumym»

MOJAEJIOBAHHSA, TIAPAMETPUYHA OIITUMI3ALIA TA
EKOHOMIYHA E®OEKTUBHICTD CUCTEM IIIABOAY
3MA30I0Y00XO0JIOKYIOUYUX TEXHIYHUX CEPE/TOBHUIIL
30TC

JKopcTkicTe BUMOT 70 TEXHIKO-€KOHOMIYHOI e(EeKTUBHOCTI Ta
eKOJIOT1YHOI Oe3MeKM CY4YaCHMX CHUCTEM IMojadl 3Ma30I0Y00XOJIOHKYIOUUX
texHiyanx cepeposuil (CIT 30TC) npu BUTOTOBJICHHI CUCTEM 010METUYHOTO
HpI/IJIaI[O6yILYBaHH}I 3yMOBIIKOE HEOOXIIHICTh MOCTAHOBKM Ta  PILICHHS
ONTUMIBAINHNX 3a/a4 Ha CTajii MPOCKTYBAHHS IHX CUCTEM Ta iX eICMEHTIB.
VY HailOuIbI 3arajbHOMY BUIULAL  CTPYKTypa ONTHMIi3aliifHOI 3azadi
CKIA[a€ThCs 3 LIIBOBOI (ByHKI (kputepiro) onTumizarii - CHCpFOEMHlCTL
PeCypCOMICTKICTb, BapTICTh OOCTYTOBYBAaHHS CHCTEMH, TEPMIiH CKCILTyaTarlii
30TC, i T.A. Ta cucTeMH OOMEXCHb, IO 3BSI3YIOTh KOHCTPYKTHBHI Ta
pexxuMHI mapameTpu cuctemu 3actocyBanHa 30TC 3a kputepiem.

HapiiiHOI0 OCHOBOIO JUIS MOCTAHOBKHM i PIIICHHS ONTHMI3ALiHIX
3ajady € MareMaTuyHe MojentoBaHHs. OpHak, MOKMA BIJCYTHI CHUCTEMHI
MaTeMaTH4YHl MOJEI, Kl aJeKBaTHO BIJOOPa)KaloTh TEXHOJOTIYHUI MpPOIEC
3actocyBanHs 30TC.

Bigomi poGoTtu B miil ranmy3i, SK MpaBuiIo, IMOB'S3aHi abo 3
JTOCIIKEHHAMH (P13UKO-XIMIYHUX, OIOXIMIYHMX Ta IHIIUX MPOIECIB, MO
Bi10yBaroThes B 30TC, abo 3a pillieHHSIM YaCTKOBUX MUTaHb KOHCTPYIOBAHHS
HOBHUX CHCTEM 11 IIPUTOTYBaHHS, OYMILEHHS, KOHTpPOIO. Take CTaHOBUILE
3HAYHOIO MIpOIO CTPUMYE CTBOPEHHSI HOBUX CHCTEM.

Amnami3 1 cunre3 CII 30TC Bumararors BIAIOBIJHOIO MAaTEMATUYHOI'O
Ta IPOTPAMHOrO 3a0E3MCYCHHs, IO JO3BOJSE BHPIIIYBATH [PAKTHYHI
3aBIaHHA Ha PI3HUX CTaI[IﬂX npoekTyBaHHs, npy 1pomy cunres CII 30TC
663HOCGPCILHBO MOB'S3aHUM 3 BUPILICHHAM  3aBIaHb apaMeTPUIHOL
onTtumizamii. IcHyro4l Metoau MapaMeTpUYHOi omTuMi3aiii J03BOJSIOThH
nociipkyBatu po3pobseni CII 30TC Ta ix ¢yHKIIOHYBaHHS, KOPEKTHO
CTAaBUTU 3aBJAaHHS aHaji3y, MPOBOJUTH ONTUMAIBHUA TapamMeTpUYHUN
cunte3 CIT1 30TC.

OcHoBHMMH  eneMeHTaMu  ((dakTopamu), sKi  PO3MJISHYTI  MpHU
mozxemroBaHl CII 30TC, e Bmacee 30TC 3 3aganuMm  CKjIaagoM 1
BJIACTHBOCTSIMH, TEXHOJIOTIYHE 0OJjajHaHHsA (MeTajaopi3aJbHUM CTaHOK), B
pobouiif 30HI SKOro peam3yroThes (yHKmioHanbHI BiactuBocTi 30TC 1
BiIOyBa€eThCs 1i BUCHaKEHHSI, cucteMa ounteHHst 30TC, B skiii BimOyBa€eThCs
YacTKOBE a00 TMOBHE BIJHOBICHHS (GyHKIIOHATBHUX BiactuBoctet 30TC,
cuctemMa TpyoOompoBoaiB, 1o 3a0e3neuye 1upkyismito  30TC  mik
TEXHOJIOTITYHUM O0JIaTHAHHSM 1 CHCTEMOIO OYUCTKHU.
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Pascokuii 10.0., cmyoenm cney. IICHK;,, Kicine 1.C,. 0okm. mexu. Hayk, npog.,
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XAPAKTEPHI OCOBJINBOCTI BUMIPIOBAHHA
MIZKDPAZHOI'O HATAT'Y PIJIMH METOJAOM OB’ €EMY KPAILJI

Metox o0’emy kpamti (OK) 3HAWIIOB MIMpOKE 3aCTOCYBaHHS B
HaTOra3oBii MPOMMCIOBOCTI 3 METOK  JOCHIDKEHHS  MDK(azHHX
BJIACTUBOCTEH HA TpaHUI pO3JALTy Boja (BOJHUM PO3YMH MOBEPXHEBO-
aktuBHuX peuoBuH (ITAP)) - madrta. OpHak Bimomi NOpuiIagd Jis
BUMIpIOBaHHsA Mik(a3zHoro Hatiary metojgoM OK mepenbayaroTh MOCTIHHY
noJlady PilMHU B KPAIUTIO MPOTATOM BCHOTO MPOIECY ii YyTBOPEHHS, ax 0
BIJIOKpEMJICHHS, 110 BUKJIMKAE TEBHI MOXUOKH MIOJ0 pealbHOro 00’ eMy
YTBOPEHOI Kparui.

[IpomoHy€eThCs POIIEC YTBOPEHHS Kparuti 3/IIHCHIOBATA TAaKUM YHHOM,
1100 Ha MOYaTKOBIM CTanli 1 yTBOPEHHS KpaIljl Ha TOPIIl 3aHypEHOr0 B 1HIILY
JOCITIKYBaHy PIAWHY KadiOpOBaHOTO Kamiisipa TepIna 13 JOCIiKyBaHUX
piAVH TIoaBayiacsk B KPAIUIIO 3 OUIBIIIOI0 BUTPATOIO, HIK Y MOMEHT Tepes
BiApUBOM Kparuti. lle 103BONUTH YCYHYTHM BIUIMB PI3HUX MEXaHIYHUX
BiOpalliif Ha pe3yabTaT BUMIPIOBaHHS MIXK()a3HOTO HATATY.

CTpykTypHa cxeMa Mpuiany, KA peami3ye 3ampoIrOHOBaHY BHIIE
METOJIMKY, MpUBeJeHa Ha puc. 11 BKiIrouae Taki OCHOBHI Ooku: 1 — Oubil
Ba)kya JOCIiKyBaHa piguHa (Boja, BogHui po3unH [TAP); 2 —kaniOpoBaHuii
Karisip; 3 —OLIbII JIeTra JoCipKyBana piauna (adra); 4 —mocyauHa; 5 —
IIyHXXep; 6 — Mikpommpull, / — BHUKOHAaBUMM MexaHi3M; 8 — BYy301
KepyBaHHs; 9 — mepcoHanbHUM kowmm totep; 10 — mxkepeno cmitima; 11 —
npuiiMay iIMIyJbCiB CBITHa; 12 —pericTpaTtop KUTbKOCTI YTBOPEHUX Kpareb.

BukopucranHs BKa3aHOro BHILE
NpwiIagy  JAO3BOJIUTH  ONTHUMAIBHO
MIPOBOJIUTH TaKi TEXHOJIOTIUHI MPOIIECH
npu BUIOOYyTKY Hadtu. Lle m03BOIUTH
OTpUMATH  CYTTE€BUH  EKOHOMIYHHIA
ebpext Bix BukopuctanHs I[IAP B
TEXHOJIOTIYHUX TpoIiecax BUA0OyBaHHS
HahTH B  pe3yabTari  IMiJABUIIECHHS
POTYKTUBHOCTI X MPOIIECIB,
€KOHOMIT JIOPOTOIIIHHUX [TAP.
Hanpuxknaz, co0iBapTiCTh POXOAKH 1M
TIOPOJIM BiJi BUKOPUCTaHHS B OypOBHUX
pozunHax IIAP tunmy Mupon-1
KoHIeHTpauiero 1% 3MeHIIyeThCsl Ha

PMC)/HOK 1 - CmpykmypHa cxema npuﬂaay 151 I‘pH 1 CTaAHOBUTDH 1210FpH
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PAIIAIIMHUA MOHITOPHUHTI : TIPOBJIEMUW TEXHIYHOI'O
3ABE3IIEYEHHA I'AJ1Y31, OCHOBHI XAPAKTEPUCTUKH
PAJIAINIMHUX MOHITOPIB YKPAIHCBKOI'O BUPOBHUIITBA

[ToBimoMIIEHHSI TIPO MEPEXOIUICHHS sACpHUX MaTepianiB (HanmpuKia,
ypaHy a00 IUTYTOHIIO) 1 paJiOaKTHBHHUX JKEPEN MPOJOBXKYIOTh MPUBEPTATH
yBary rpoMajiCbKoCTi 1 € IPUYMHOI0 CTYpOOBAHOCTI Yy 3B'SI3KY 3 MOXKJIMBUM
PU3MKOM PO3MOBCIO/DKEHHSI Ta HEOE3MEYHOI0 MPUPOAOI0 JTaHWUX MaTepialiB
SBuiie simepHOi KOHTpaOaHAM 1 HE3aKOHHOTO OOIry SIAepHUX MaTepiajiB
MIPU3BEJIO /10 MOSBH HOBOI HAYKOBOI JUCIMIUIIHA - SIAEPHOT KPUMIHATICTUKH.
OCHOBHMMHU TPYIHOIIAMHU TYT € CIIEUUDIYHICTh 1 CKIAIHICTh AIEPHOI ramysi,
a TakoXX OCOOJMBI BUMOTH, IO MPEJ ABISIOTHCS O MOBOKEHHS 3 TaKUMHU
MaTepiasamu.

[IpukopmoHHa CKIIaJoBa HE3aKOHHOTO O0OpOTY SIAEPHUX MartepiajiB
BUMAara€ CKOOPJMHOBAHOTO MIKHApOJHOTO pearyBaHHsA. llum 3aiiMaroThcs
KUJIbKa MDKHApOIHUX iHimiatuB, Hanpukiaa, MAT'ATE, Mixuapoaaa poGoda
rpyma 3 saepHoi kouTpadbanau 1 mporpama ME CIHIA Jlpyra JiHist 3aXUCTY.

VYkpaiHChka HayKa MpPOJOBXYE OCBOIOBATH CIIOCOOW BHSIBJICHHS
HE3aKOHHMX SIIPHUX MaTepialiB y Tpoleci MepeMillleHHs B pealbHUX
yMoBax. PI3HOMaHITHICTh 3aC001B TPAHCTIOPTY YCKJIAIHIOE MPOIEC MIBUIKOTO
0o0IIyKy 1 TOYHOrO BWSIBIICHHS MaTepiaiiB. Po3poOka 3aco0iB BUSBICHHS
HE3aKOHHMX a00 eKpaHOBaHHWX MaTepialliB Ha BIJCTaHI B JIESIKHUX 3acobax
TpaHcnopty Oyna O ineanspHa. [Iporpamu HayKOBHUX AOCIIIKEHB 1 PO3POOKHU
BKJIFOYAIOTh AKTHUBHI METOJWKH, SIKI BUKIMKAIOTH MpOIeC MOy abo iHIIi
sepHl peakili, mo0 UITKIIIE BHUSIBUTH XapPaKTEPUCTUKH MaTepiamy, IIo
TITATHCA.

B nmomoBimi  po3rismaeThCcs  CHCTEMHHM TiAXiM 10 TOOYAO0BH
panianiiiHoro  MmoHitopunry M 1 PM  mHa Teputopii YkpaiHu.
OOroBOpIOIOTHCSI OCHOBHI TEXHIYHI XapaKTEPUCTUKU pajialliiiHUX MOHITOPIB
YKpaiHCLKOTO BHUPOOHUIITBA: TOPOTOBI 3HAYEHHS BUSBJICHHS, IMOBIPHICTH
BUSIBJICHHS, HAQJIWHICT 1 1H. AHaIIBYeEThCs MpooOsema. 3a0e3rnedeHHs
pajiamitHOTo KOHTPOJIO ISl MPOTHAIl He3akoHHOMY o0iry SIM 1 PM npu
ONTHMAJbLHOMY BiJHOIIEHHI e(eKTHBHICTH [/ BapTiCTh, KOHKYPEHTO-
CIIPOMOJKHICTh OOJIaIHAHHS JJIs JAHOI Tally3i YKpaiHCbKOTO0 BUPOOHHUIITBA.
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3ACTOCYBAHHA METOJ1Y NOBEPHEHOI HAIIPYTM JIJIA
JMIATHOCTHUKH 130JIA1II CUJIOBUX BUCOKOBOJIbTHUX
KABEJIIB

OO00B’ I3KOBOIO YAaCTUHOIO POOIT, B paMKax MOJOBXKECHHs TEPMIHY CITyXOu
€Heproo0'eKTiB, € OILIHKa CTaHy 130JsMi KaOelbHUX JIiHINA, BHU3HAYCHHS
MOJXXJIMBOCTI 1 YMOB, TIpPH SIKUX JOMyCTHMa iX TOJajbIlla eKCIUTyaTallis Ha
JIOJIaTKOBHUM TepMiH Ciyxk0u. JloCcTmipKeHHs] MEeXaHi3MiB CTapiHHS 130JISIIHHIX
MaTepiaiiB B JIaAOOpPAaTOPHUX YMOBAax 1 OTpUMaH1 pe3yJbTaTH CTapiHHs KaOemiB B
yMOBax eKCIUTyaTalii € OCHOBOIO JUIsi pPO3pOOKHM METOMIB HEpYyHHIBHOI
JIarHOCTUKH CTaHy 130JIA111i CHIOBUX BHCOKOBOJBTHUX KaOeliB 1 3aXOMIB 1100
MOJIOBXKEHHS iX TEPMIHY CITY>KOH.

OTpumaHi eKCIepUMEHTaJbHI JaHi MOKa3ajM, IO HasSBHICTh HAaBITh
HE3HAYHOTO CTapiHHSA 130JIA1I11 KaOeaiB MOXKe TPU3BECTH /10 BIJIMOBU BUKOHAHHS
ka0benem cBoix (QyHKuiM. s 3a1iCHEHHS HEPYWHIBHOTO KOHTPOJIO CTaHy
13071s111i  KabenmB po3po0sieHl 1 YJOCKOHAIIOIOTHCS METOJM, 3aCHOBaHI Ha
peecTpaiiii BIaCTUBOCTEH, 1110 MAIOTh MOJISApU3AIiiHYy Ta aOCOpOIIHY MPUPOTY.
[li BIAacTUBOCTI [alOTh MOXJIMBICTH KOHTPOJIOBATU CTYMiHb CTAPIHHSA 130JIS11T
KaOelB Ta CHPOTHO3YBAaTH iX 3alMIIKOBUHM EKCIUTyaTallliHUN pecypc s
Nepexoay BiJl CHCTEMHU 0OCITyTOBYBaHHS 110 HAIIPAIFOBAHHIO 10 00CTyTrOByBaHHS
3a peaJlbHUM CTaHOM 130JIS111i.

OnauM 13 HEPYWHIBHUX METOIIB KOHTPOJIO CTaHy i30JIAIii € MeTo]
aHalli3y TOBEPHEHOI HAampyrd, 3aCHOBAaHMM Ha BHUMIPIOBaHHI 1 aHami3i
3aJIe)KHOCTEH BiJ] 4acy CTPyMy B MPOIIEC] 3apsaKy KaOeIo, Mo AiarHOCTy€EThCS,
Ta BIJIHOBIIOBAIBHOT (ITOBEPHEHOI) HANPYrd B 130JIsMii KaOens Mmiciast HOro
KOpOTKO4acHoro po3psny. [lomanmbiie BIOCKOHAJEHHS METOAY —aHalizy
MOBEPHEHOI HAMPYTH, 3 METOIO BCTAHOBJICHHS 3B’ SI3Ky MK CTYTICHEM CTapiHHA 1
BHUMIPIOBAaHUMU XapaKTEPUCTUKAMU 130JI11111, TO3BOIUTH NEPEUTH 10 OTPUMAHHS
KUTBKICHUX OIIIHOK 3aJIMIIKOBOTO pecypcy i30ismii kabemiB 3a pe3ysbTaTaMu
BUMIPIOBAaHHSI B YMOBaX €KCIUIyaTallii CTpyMy 3apsiIKi Ta TIOBEPHEHOI HAlpyTu
B (pyHK1i1 yacy. Takuii 3B'130k MOke OyTH BCTAHOBJICHUHN MIPU JTOCTIPKEHHAX Ha
MaTeMaTHYHUX Ta (PI3UYHUX MOJENISIX Kalens Ta MATBEPKEHUN MPaKTHIHO
OpU MPOBEJEHHI CTEHJOBHX BHUIIPOOYBaHb 3pa3KiB KalemiB 3 TMarnepoBo-
POCOYEHOK),  TMOJIIETWICHOBOK 1  TMONIBIHUTXJIOPUIHOK — 130JAIIsSAIMUA 3
NEepioANYHUM BUMIPIOBAHHSIM KPUBHX MOBEPHEHOI HAMPYTH B 1307111 KaOemiB B
npoIieci X MPUCKOPEHOro crapinHs (BiJ MOYATKOBOIO CTaHY J0 CTaHy IMOBHOTO
3HOCY i30uts1lii). [{e 103BONKTE HE OMyCKaTH BUHUKHEHHS aBapiiiHUX CUTYaIlii
Ka0eJapbHUX  JIHIM 1  OTpUMYBAaTHU  EKOHOMIYHHUKA  €(eKT  BHACIIJOK
Hernepen0adyBaHUX BIAKIIOYEHh MPOMUCIOBUX MIAMPUEMCTB B JKEpEI
CHEPTOKUBJICHHS.
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EOPEKTUBHICTb BUKOPUCTAHHA MIPU OJJHOPITHOT' O
MAT'HITHOT O 110JIA

CporofiHi Mar"iToTepamis CTaHOBHUTHCS 0araTooOIIII0YMM HOBUM
TEepPaneBTUIHUM METOJIOM, SIKUH JT03BOJISIE OOMEKUTH BUKOPHUCTAHHS JIKIB Ta
YHUKHYTH I1X MOOIYHOrO BIUIMBY. TOMy Ha Cy4acHOMY e€Tami pO3BUTKY
MEAMYHOI TEXHIKM pO3poOKa MarHiTOTEpaneBTHUHUX amapariB HalOyBae
akTyanbHOTro 3HaueHHs. CywacHi MarHitotepaneBTuuHi amapatu (MTA)
MOBHUHHI 3 BUCOKOIO TOUHICTIO (popMyBaTH 3aj1aHi (GOPMHU MArHITHOTO TOJIS Ta
3a0e3neuyBaTy CTaldy OJHOPIAHICTH B poOoYoMy 00’€Ml KOTYIIOK, OyTH
yVHIBEpCUIPHUMU TI0  (PYHKIIOHAJILHUM  MOXJIMBOCTSIM. Bapiamii  mii
MarHiTHOrO TOJIS 3ajeXaTh BiJ HOro OIOTPONHMX IMapaMeTpiB. IHAYKIII,
rpajiieHTa, BEKTOpa, 4aCTOTH, (OPMH IMITYJIbCY, €KCTIO3UIII1, JJOKai3aIlli 1 1H.
EdexT nii MarHiTHOTO MOJIsS 3pOCTa€ MIPU BapitOBaHHI IIMMU MMapaMeTpaMu ITiJT
4yac TeparneBTUYHOI polieaypu. BaximBe 3HaU€HHS B MarHiTOTEparii 3aiiMae
1 KOHTPOJIb 32 JaHUMHU IMapaMeTpaMy TaKuX arapariB.

Jlig  meTposoriuHoi arectailii, Mpu Tmepenadi B BHUPOOHUIITBO,
MarHiTOTEparleBTUYHUX anapariB HaMU 3ampONOHOBAaHA Mipa OTHOPITHOTO
Mar"iTHOro mojis. Mipa OJHOPIIHOTO MArHITHOTO TOJS MICTUTH N
MOCIIZIOBHO BKIIFOUEHUX KOHTYpiB. BOHM cuMeTpuyHO po3TalioBaHi BiTHOCHO
IIEHTPY Ta BCTAHOBJICHI Ha Kapkaci. Y TBOpPIOIOYA KapKacy, Ha sIKii yKiajeH1
BUTKM KOXKHOTO KOHTYPY B pPO3pi3l IUIOUIMHHU, L0 NPOXOJIUTH uepe3 N
KOHTYpIB, HaxujeHa MiJl KyTOM, 110 BU3HAYAETHCS KIJIBKICTIO KOHTYpIB 1 iX
reoOMeTpUYHUMHU po3Mipamu. [Ipu BBejeHI N pe30HAHCHUX KOHTYPIB, SKI
YVKJIAQJA0ThCA 10 CHipajdli Ha Kapkacli iX MIDKBHUTKOBUW I1HTEpBaJI CKJIAJa€
NOJIOBUHY JiaMeTpa npoBoay d/2 Ha moyaTKy Kapkacy i 3MEHIIYEThCS IO
bopmyi

d/2-(i/n)(d/2),

ne | - mopsAKOBHU HOMEp BHTKA, d- miameTp mpoBomay, N- KUIBKICTh
BHTKIB.

Buxopucrtanss Mipu OAHOPIIHOTO MAarHiTHOTO MOJISl JO3BOJISIE€ 3HAYHO
HIABUIIUTA €KOHOMIYHY €(EeKTHUBHICTh 3a PaxXyHOK CKOPOYEHHs 3aTpaT Ha
3aKYIKy 3pa3KOBUX NPUIAAIB Ta €TaJOHHUX MIp MPH CEPITHOMY BHUITYCKY
HOBUX MTA. Tak mpu Bumycky a0 aBaausata oguauite MTA B Mmicsib, npu
pIUHIM TIporpaMi BUITYCKY JBICTI OJIMHUILb, 3aTaJIbHA €KOHOMIS 3aTpaT CKaje
om3bko 150 tHcsy rpuBeHb B pik. lle 3HAYHO NOKpaNUThL KOHTPOJb
TEXHIYHUX XapakTepucTuk MTA Ta 3HM3UTHh HOPMOBUTpPATH, MOB’s3aHI 3 iX
BUPOOHUIITBOM.

Kaw4yoBi ciaoBa:  exoHOMIuHAa  €(EKTHUBHICTH  BHUPOOHUIITBA
MarHiTOTepaneBTUYHUX arapaTiB, Mipa OJHOPIAHOTO MarHiTHOTO IMOJIS.
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E®EKTUBHICTD TA IEPCIHEKTUBU BUKOPUCTAHHS
CUCTEMMHU GPSB YKPAIHI

TumoBuM TIpUKIaIOM CydacHHMX HaBirariiinux cucreM € GPS gurn. Global
Positioning Systejn- cymnyTHHKOBa CHCTEeMa HaBiraiiii, sika J03BOJIE B OY/Ib-SIKOMY
micii 3emti (BKJIFOYAFOYM TIPUTIONSPHI 00J1acTi), HEe 3BKAFOYM Ha TIOTOJIHI YMOBH, a
TaKOXK y KOCMIYHOMY TPOCTOPI MOOIM3Y IIaHETH, BU3HAYMTH MICLIE pO3TAlllyBaHHS Ta
MIBUJIKICTE pyXy 00 €kTiB. OCHOBHMI TPHHIMIT BUKOPUCTAHHS CHUCTEMH — II€
BU3HAYEHHS MICIISl PO3TAITyBaHHS IUIIXOM BUMIPIOBAHHS BIJICTaHEH 10 00 €KTY BiJ
TOYOK 3 BIZIOMUMH KOOPAWHATAMU — CYITy THUKIB.

Cucrema GPSwmoxe Oyt KOpHCHOIO 1 B KOMEPIIHHINA cdepi, JO3BOISIOUH
MOOUTEHUM TIPAIIIBHUKAM 3a011a/KyBaTH 4ac 1 OCH3MH, a OTXKE — IPOLLI; 1 B CUILCHKOMY
TOCTIOZIAPCTBI, JIe BOHA Jonomarae depMepamM ONTUMAIBHO TMPOBOAWTH 3aCiBaHHS i
BUKOPHCTOBYBAaTH JJOOPYMBA; 1 B CEMCMOIIOTTI, 1€ 3a 1i TOMOMOTOF0 CTeXKaTh 3a 3MIHAMU B
3eMHI kopi. OHUM CJIOBOM, MEPCHEKTUBH MAacOBOTO 3aCTOCYBAHHS JaHOI CHUCTEMU
BEJIMYE3HI, @ OTXKE 1 PUHOK TaKOX.

Jlns Ykpaiiu MOTeHIHHO MEPCTIEKTUBHAM BBKAETHCS PHHOK aBTOMOOLTEHHX
cucteM GPS.bopToBi HaBiraiiiiHi CHCTEMU B CBOi aBTOMOOLUTI BHCOKOTO KJIaCy BiKe
BCTAHOBJIFOIOTh 0arato MpOBITHMX aBTOBHPOOHMKIB. GPSHpHiiMadi iHTErpyrOTHCS
TaKOX Yy JesKi aBTOMOOLUIBbHI cTepeocucTeMu. Ha qyMKy HU3KHM aHaTITHKIB, OCTaHHIH
BapiaHT — OJIMH 3 HAMOUTBII BAAINX, IPOTE MACOBE MOITUPEHHS TAKOTO MPOAYKTY CTaHEe
MOYKJIMBHM JIMIIIE TOJI1, KOJIH ITIHA MOT0 Oy ie JIvITie HeHabaraTo BUITIOKO 3a IIHY CUCTEM
aHasoriB 6e3 iHTerpoBanoro GPSmomyss.

CpOroiHi OCHOBHOIO Tporpamoro Mo’ s3aHor 3 GPS s Vkpainu € 3amyck
MEPIIOr0 BITYM3HSIHOTO CYITyTHUKA 3B s3Ky. Llell MpoeKT € 4YacTWHOI Yroiu, SIKY
Vxpaina miamacana y 2005 pori 3 €C mpo CHiBIpaIo y CTBOPEHHI €BPOMEHCHKOT
CHCTEMH TJI00ATLHOTO TO3HUIIiFOBaHHS ,, ["aineo” (Ha manuii MoMeHt 173 27 kpain €C
parudikyBamm yroay). IlepBicHa BapTiCTh IPOEKTY OLIHIOETHCS B $ 208MutH.

Kpim 1poro B Ykpaiti nmoyanu BIIPOBAKYBATH POrPaMH, K1 BIHOCSTHCS JI0
rocroapyoro cekropy. Hanpukian, MmyHirmmnanbHe mianprueMcTBo KuiBaBrogopcepsic
nocsiro yroma 3 Benish GPS UkraineKiiB) Ha po3poOKy mpoekTy Jyisi OOMiKy
TIOPYIIICHb IIPaBUII JJOPOKHBOIO PyXy Ha oporax Kuesa (Bapricts npoekty ~ 4,98miH.
I'DH.).

Sk BHIHO 3 HABEICHWX TPHKIAMIIB, PO3BUTOK cuctemu GPSnae MOXIMBICTD
PO3BUBATUCHh TIPWIAIOOYIBHIA Taiy3l KpaiHu. AJpke, OUIBIIICTh KOMIIOHEHTIB
MaiOyTHBHOTO CYITyTHHKA Oy/ie po3po0iieHo came B YKpaiHi. Y MepCreKTHBi, y 3B s3KY 3
MaiiOyTHpOr0 ,,GPShariiero”, MoxmBuM € BUTOTOBIeHHST GPS cymicHMX mpuiiaiiB.
Taki nporpaMu Jar0Th MOIIMBICTb PO3BUBATHCH 1 IHIIMM cpepaM pUHKY, HAIIPUKIIA,
VYkpalHChKOMY BHPOOHMIITBY TPOrPaMHOTO 3a0e3MEUEHHs, SIKE TEPEKUBAE TIEPIOf

pocry.

61



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIAAJOBYAYBAHHI», 1rpyanst 2009poky, HTYY «KIII», m. KuiB, Ykpaina

VJIK 338.45.01

Cananamuu M.B., cmyoenm, Aumoniok E.U., k.e.H.
Hayuonanvnviii mexnuueckuu ynusepcumem Yxpaunwr <KI1H»

OLEHKA HEJIECOOBPAZHOCTH BHEJAPEHNS HOBBIX
TEXHOJIOI'MU (TEXHOJIOT WU JIASEPHOU CBAPKH) B
COBPEMEHHOE ITPOU3BOJACTBO

B coBpeMeHHOM NpPOU3BOACTBE BCE 0O0Jiee AKTyaJlbHbIM CTAHOBUTCS
YBEIMYECHHUE IIPOU3BOAUTEIBHOCTH 3a CUYET NPUMEHEHUS COBPEMEHHBIX
TEXHOJIOIMYECKHUX MPOILECCOB, HAIIPUMED, Ja3epHON 0OpabOTKH MaTepUaoB.
OTO BBI3BAHO HEOOXOJAMMOCTBIO CBOEBPEMEHHO OOECHEeUMBaTh MOTPEOUTENS
BBICOKOKAQYECTBEHHOW IPOAYKLUMEH MajblX MW CPEIHMX NapTUH, YTO
o0ecrneunBaeT BbICOKYI0 KOHKYPEHTOCIIOCOOHOCTb.

B nanHOM wuccienoBaHMM paboTe PACCMOTPEHO HCIHOJIb30BaHME
TEXHOJOTHH JIa3€PHON CBAapKH MpPH IMPOU3BOJCTBE TOHKOCTEHHBIX TPYO U3
HEP>KABEIOLEH CTajau, KOTOPBIE SBIISIOTCS 3arOTOBKAMM JJIS MPOM3BOJICTBA
CHIIb()OHOB, MPUMEHSIEMBIX, HAIPUMEDP, B AaTOMHOM MPOMBIIIIEHHOCTH.

[lenbto naHHON pabOTHl SIBISETCA ONPEAEIICHUE 1IEJIeCO00Pa3HOCTH
IIPUMEHEHUSI COBPEMEHHOM TEXHOJIOTMM JIa3€PHOM CBApKH B IIPOM3BOJCTBE
IPSIMOLIOBHBIX TPYO U CpOKa €€ OKYIIaeMOCTH.

PaccMoTpeHBl 3aTpaTHble CTaTbU MPOM3BOACTBA MPSMOIIOBHBIX TPYyO
IIPY BHEJIPEHUU JIA3€pPHOIO CBAPOYHOI'O KOMIUIEKCA, TAKUE KaK. OCHOBHBIC
KAlUTAJIOBJIOKECHUS, TEKYIIUE €KEMECSIYHbIE OTYUCIICHMS M 3aTparbl Ha
pacxoJHbIE MaTepuasbl, a TAKXKE MPOU3BEACH UX CPABHUTENBHBIN aHAIU3 C
3aTpaTaMu IIPU AprOHHO-AYTOBOM CBapKe.

Onpenenena npubiu3uTeabHas ce0eCTOMMOCTh U3TOTOBIECHUS TPYOBI €
VCIIOJIb30BAaHMEM KAK JIA3€PHOTO KOMILIEKCA, TaK U METOJIa apTOHHO-AYTOBOU
CBapKH, UCXOJIA U3 3aTpaT U MPOU3BOAUTENBHOCTH.

CpoK OKyNmaeMOCTH JIa3epHOl yCTaHOBKHM pacCYUTaH Mo (opmyre

Ko
T =—, tne Ko — xanurtamoBliO)K€HUE B JaHHYI TexHojorutw, llcp —

Mep
CPEIHETO0OBOU JTI0XO/.

B pesynbraTe mpOW3BEACHHBIX PACYETOB IMOJyYEH CPOK OKYIIaeMOCTH
na3epHoit yctaHoBkH, cTouMocThio 503 000pasubiii 11 mecsiam, goka3aHa
11eJ1IecO00Pa3HOCTh BHEJAPEHUSI COBPEMEHHBIX, JOPOTOCTOSIINX TEXHOJIOTUH B
IPOM3BOJICTBO. A Tak K€ OMHCaHBI MPEHMYIIECTBA NTaHHOW TEXHOJOTHH, a
MMEHHO. MaJIbIii CPOK OKYNaeMOCTH, BBICOKAs MPOU3BOIUTEIBHOCTh, MaJIbIi
IpPOIEHT Opaka, CHUKEHHE CeOEeCTOMMOCTH HM3TOTAaBIMBAEMON MPOIYKIHH,
BBICOKHE TOYHOCTb U KQ4e€CTBO CBAPHOTO 11IBA, JIETKOCTh B YIIPABJICHUHU.
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V]IK 621.914

Cmenanenko A.M., macicmpanm; Ycaues [1.A., x.m.H., Ooyenm
Hayionanonuii mexuiunuii ynisepcumem Ykpainu «Kuiscokuii nonimexniynuii incmumym»

BUBIP EOEKTUBHOI'O CITOCOBY IIJIOCKOI'O
OPE3EPYBAHHSA TOPHEBUMHU ®PE3AMU

®pe3epyBaHHS - OJAMH 3 HAWUMPOAYKTHUBHIMIUX 1 HAWIMOIIUPEHIMINUX
MeTOmIB 00poOkm pizanHsM. Ha ¢dpesepHux Bepcrarax oOpoOOISAIOTH
TOPU3OHTAJbHI, BEPTUKAIbHI W TOXWIl IUIOMIMHM, (ACOHHI TOBEPXHI;
dbpe3epyroTh Ta3y 1 MIMOHOYHI KaHaBKH, 3yOIll MPsAMO3y0yacTUX W T'BUHTOBHX
3y04acTux KoJiic; HabopoMm (pe3 oOpoOIsIIOTh CKIIa/IHI MOBEPXHI, BUKOHYIOTh
Hapi3u. B 3amexxHocTi Bl METOAYy BHUPOOHHUIITBA EKOHOMIYHO JOIIBHO
BUKOPHCTOBYBATH HACTYIHUMI criocid ppe3epyBaHHs.

Croci6 mockoro ¢pesepyBaHHS TOPIEBUMH  (pe3amMu  BKIIOUYAE
BUJAJICHHS] YOPHOBOTO TPUITYCKY, BUIAIICHHS YHUCTOBOTO MPUITYCKY, JISTYBaHHS
Ta KiHIEBE (POPMYyBaHHS MOBEPXHEBOTrO I1apy 0OpoOIIOBaHOI MIIOCKOT MOBEPXHI.
HaiiGinpry yacTMHy TPHUIYCKY  BHAANSAIOTH  YOPHOBUMHU  Pi3alibHUMU
€JIEMEHTaMH, fKI HEPYXOMO 3aKpiIJIeHI BIIHOCHO Koprycy ¢pe3u, axkuit
PYXa€eTbcsi 3a KOJIOBOK TpaeKTopicro. UYUHWCTOBUN MPUIMYCK BUIANSAIOTH
YUCTOBUMHU PI3aJIbHUMU €JIEMEHTaMU, K1 PO3TAIlIOBaHI B PaJiaIbHOMY HAIpsIMy
Ha MCEHINIM BiJCTaHi BiJ oci ¢pe3u 3 OUIBIINM BHILOTOM BiTHOCHO HEPYXOMO
3aKpPIMUICHUX YOPHOBUX Pi3aJbHUX €JIEMEHTIB 1 PyXaroThCs 3a MPSIMOJIHIHHOIO
TPAEKTOPI€I0 TEPICHIUKYISIPHO IO BEKTOpa TMO3J0BXKHBOI mojadi. KiHiese
dbopMyBaHHS  TIOBEPXHEBOTO Iapy oOOpoOJIOBaHOT IIOCKOI  TMOBEpPXHi
3MIMCHIOIOTh  IUISIXOM  IJIACTUYHOTO  JAeOpMyBaHHS  3a  JOTIOMOTOIO
nedopMyIOUHNX eJIEMEHTIB, sKI TPYXXHO 3aKkpiluieHi B Kopmyci ¢pe3ud Ha
HaWMEHIIN BiAcTaHi Bix oci ¢pe3n 3 HAUOUIBIIMM BUJIBLOTOM BITHOCHO
YOPHOBUX 1 YHCTOBUX PI3AJIbHUX EJIEMEHTIB 1 PyXaloThCs 3a MPSIMOJIIHINHOIO
TPAEKTOPIEIO MEPIEHIUKYIISIPHO 10 BEKTOPA MMO3/I0BKHBOT MOaui.

[lepen BuIaNeHHSM YUCTOBOTO MPHUIYCKY, YOPHOBHMH MPHUIYCK
BUJAIISIOTh TAKOX UYOPHOBUMH pi3ajbHAMH €IIEMEHTaMH, SIKi pyXarTbCs 3a
HOPSIMOJIIHIMHOIO TPAEKTOPIEID MEPHNEHAUKYISIPHO 10 BEKTOpa MO3J0BXKHbOI
MoJiayul Ta po3TalloBaHi B pajialbHOMY HaIpsSMKY Ha MEHIIM BiJCTaH1 BiJ OCi
¢bpe3u 3 OUIBIIMM BUILOTOM BIJTHOCHO HEPYXOMO 3aKpIIUIEHUX B KOPITyCl (ppe3u
YOPHOBUX pi3aJbHUX €JIEMEHTIB Ta Ha OulbIIM BifcTaHi Bl oci ¢pe3u 3
MEHIITUM BHJILOTOM BiJIHOCHO YHCTOBHX pi3ajbHUX ereMeHTiB. [lepen kiHIeBUM
dbopMyBaHHIM BUKOHYIOTH JIETYBaHHS IIOBEPXHEBOTO IIapy o0OpoOItOBaHOT
IUIOCKOI TMOBEPXHI 3a JOMOMOIOI0 JIETYIOUMX €JIEMEHTIB, fIKI pyXaroThCs 3a
NPSMOJIIHIMHOIO TPAEKTOPIEI MEPHNEHANKYJSIPHO 10 BEKTOpa MO370BXKHBOI
1oJiayl 1 Ipy»KHO 3aKpiIIeH] B KOpIyci (ppe3u Ha MEHIIN B1JICTaH1 Bij oci ¢ppe3u
B pajJiaJJbHOMY HaIpsIMKYy 3 OUIBIITUM BWJIHOTOM BIJIHOCHO YHMCTOBUX Pi3aJIbHUX
CJIEMEHTIB. 3a EKOHOMIYHUMHU 3aTpaTamMH Iled crmoci0 € BUTIAHUM IS
BUPOOHMUIITBA, K HAHOUIBI €()eKTUBHUM.
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YK 658.512.4

Trauenko M.A., cmyoenm , Cmenomax H.B., accucmenm,
Hayuonanvhoiti mexnuueckuii ynusepcumem Yxkpaumvl
«Kuesckuii nonumexnuyeckuil UHCIMuUmym»

AHAJIM3 OHEHKHU DPPEKTUBHOCTU BHEJIPEHUSA ACTIIII HA
COBPEMEHHBIX ITPUBOPOCTPOUTEJIBHBIX NPEAIIPUATUAX

Pa3pabotka u  BHempeHHe aBTOMAaTU3UPOBAaHHBIX  CHCTEM
IPOU3BOJCTBEHHOI'O Ha3HAUYEHUs Ha 0a3e MpOrpecCUBHBIX MH(OPMALIMOHHBIX
TEXHOJIOIMM Ha CEroHs SIBJISETCS OJHUM U3 NPUOPUTETHBIX HAIPABICHUMN
pa3BUTHS NPOMBIIIJIEHHOCTH YKpauHbl. CucreMa aBTOMaTU3UPOBAHHOIO
npoektupoBanus (CAIIP) Briowaer B ce0s: mNporpaMMHBIE TTaKETHl,
OpelHa3HaueHHble U1 CO3JaHusl  4YepTeked,  KOHCTPYKTOPCKOM,
TEXHOJIOIMYECKOM JokyMeHTauuu u 3D Mogxenell; mnporpammsl WU
IpPOrpaMMHBIE MAaKEThl, MPEJHA3HAYEHHbIE I HHKEHEPHBIX pacy€ToB,
aHalM3a M CHUMYJALMUA (U3WYECKUX MPOLIECCOB;, aBTOMATHU3WPOBAHHBIC
CUCTEMBI TEXHOJIOTHYECKOH moarotoBku npouspojcTea (ACTIIIT). Haumenee
KOMIIBIOTEPU3UPOBAHHBIMU cpenid 3Tux cuctem ectb ACTIIIL.

Lenbto paboThl sBIsIETCS aHAJINW3 OLIEHKH 3(P(GEKTUBHOCTH BHEIPEHUS
ACTIIII Ha coBpeMeHHBIX NPUOOPOCTPOUTENBHBIX NPEANPUATUIX. B
pe3ynbTaTe MPOBEIECHHOTO aHajdu3a MOXHO BBIIECTUTH: 3()PEKTUBHOCTD
coznmanusi ACTIIT u »sddextuBHOCTE €€  (pyHKuMoHupoBanusi. CAIIP
OTHOCHTCSI K TUITY OBICTPOPa3BUBAIOLIUXCS CUCTEM. MICTIONB3YIOT ceayonme
KpUTEPUU BBIOOpA CPEACTB CUCTEMBI. MAKCUMYM IPOU3BOJUTENILHOCTH IPU
OTpaHMYCHHBIX 3aTparax; MUHHMyM 3atpaT (3) npu oOrpaHuYeHHON
npousBoautensHocTH (I1); Makcumym otHomrenus [1/3; makcumym pasHOCTH
sxonomun (D) u 3atpar (3); pacmnpocrpanenHocth CAIIP; nena CAIIP, eé
COMPOBOXKACHUS U MOAM(PHUKAIIMH; IIMPOTAa OXBaTa 3ajad MPOECKTUPOBAHMS,;
HAJIUYUE IIUPOKON OMOIMOTEYHOW MOMJCPKKA CTAHJAPTHBIX pELICHUH;
BO3MOXHOCTh M IpocToTa CThIKOBKM ¢ Apyrumu CAIIP. Ilpu onenke
apdexktuBHOCTH co3nanus (yHkumonupoBanus ACTIIII npumensroTcs
MOJIXO/IbI, OnucaHHbIe Bhie. Bmecte ¢ Tem QynkumonupoBanune ACTIIIL
JaeT crenuruIecKuil KOCBEHHBIH IKOHOMUYECKUH 3PPeKT

M=87,+07,
rae A7), — NpAMOA SKOHOMHMYECKMU 3(QdeKT; A) — KOCBEHHBIA

IKOHOMUYECKUH YPPEKT.

Buenpenne ACTIIII Ha »3Tane TEXHOJOTMYECKOM IMOJATOTOBKHU
MIPOM3BOJICTBA MO3BOJUT 3HAYUTEIBHO YMEHBIIWTH BPEMSI OCBOCHHUSI HOBOM
OPOAYKIIMH, YTO 0CO000 aKTyaJbHO B  YCJIOBHSX  MEJIKOCEPHUITHOTO
MIPOM3BO/JICTBA.

Kitouesnie cioBa: CAIIP, ACTIIII, sxonomuueckuit r3hdexr.
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YJIK 531.383
Trauenxo C.C., acnipanmxa; bezgecinona O.M., 0.m.H., npogh.
Hayionanonuu mexniunuu ynieepcumem Yxpainu «KuigcbKuti nOIimexHivHuti iIHCIumym»

HNIABUINEHHA TOYHOCTI BUMIPIOBAHHS KYTIB 3A
JOIIOMOI'OI0O METO4Y KAJIIBPYBAHHA

Jlis 3MeHIIeHHs MOXMOKM Ta 30UIBIIEHHS TOYHOCTI BHUMIPIOBAHHS
IJIOCKUX KYyTiB 3a JOMOMOTOI BHMIpIOBa4a KyTa 3aCTOCOBYIOTHCS
OaratopasoBi BumiptoBaHHs. [loxuOka BUMIpIOBaHHS MPEICTaBICHA y BUTIISII
CHUCTEeMAaTHYHOI 1 BUMAAKOBOI CKIaAoBuX. Lle M03BOJIsE OIMIHUTH 3MEHIICHHS
MOXUOKHU MpHU 301IbIIEHH] KIJIBKOCTI MpUiMaHb BUMIPIOBaHb. BuKopucTaHHS
PI3HUX METOAMK, HAINPHUKJIAJ, METOAY KajaiOpyBaHHS, TO3BOJIIE JOAATKOBO
M1JBUIIUTH TOYHICTh BUMIPIOBaHb.

CyTHICTP METOAy TMOJsrae y TOMY, IO KOHTPOJHOBAHY MPHU3MY
BCTAHOBJIIOIOTH MOCIIOBHO 31 3CyBOM Ha ii KyTOBHH KPOK BiJHOCHO JimMOa
BUMIipIOBada KyTta y miana3oHi 0...277 BUMIPIOIOTE B y OyAb-IKOMY 3
MIOJIO’KEHb KYTH MPU3MU 1 3HAXOISTHh CEpeHE 3HAUCHHS OJHOWMEHHUX KYTiB,
BUMIPSTHUX y PI3HUX MOJOXEHHSIX. TakuM YMHOM BHU3HAYAIOTHCS YCEpEIHEHI
3HaquH;I KYTIB, BI/IMipHHI/IX Ha PI3HUX ,Z[iJI}IHKaX JIiM6a OTpuUMYyIOTB:

I f (g )dg + J f@Xip+.+ | 1(H)dp= Jf(A¢)d¢ 0,
(n-D¢

e ¢ — KyTOBI/II/I KpPOK MIpH; 1 - KUTBKICTh IEPECTAHOBOK MPU3MH; Ag -
byHKIIiS TOXMOKHA BUMIpIOBaya KyTa.

3 HaBEACHOTO BHPA3y BHJHO, IO CHCTEMAaTHYHA CKJIaJ0Ba MOXUOKHU
pyd BUMIPIOBAHHSIX OJHOTO 1 TOTO K KyTa Ha BCIX JUISHKaxX JjiM0Oa
BUMipioBaya KyTta B Jiama3zoHi 0...2/7 nopiBHioe Hymo. I{s oOcraBuHa
JI03BOJISIE€ CYTTEBO MIJBULIUTH TOUYHICTH BUMIPIOBAHb.

Meton kamiOpyBaHHS [03BOJISIE BHUKJIIOUUTH TpyOl MpoOMaxu mpu
BUMIPIOBAHHAX, CyO €KTHUBHI MOMHWJIKM OINEpaTopa, HETOYHOCTI BHUCTAaBKH
npu3MHu. 3a JOMOMOTIOI METONy KaliOpyBaHHS CTa€ MOXIMBUM IPOBECTH
BUMIPIOBaHHS 3 MiJABUIICHOI0 TOYHICTIO SIK TUIOCKUX KYTiB KOHTPOJIBOBAaHOI
npu3mu (MipH), Tak 1 OLIIHUTH MOXUOKY BUMIpIOBaya KyTa.

Panime 1mel MeToJ 3acTOCOBYBaBCS MpPH YHIKaTbHUX KyTOMipHHUX
poboTax i AOCHIHKEHHSAX, OAHAK HE OTPHMAaB IMHPOKOTO PO3MOBCIOIKEHHS
yepe3 BHUCOKY TPYJIOMICTKICTh 1 HU3bKY HMOBIPHICTH BUMIpIoBaHb. [losBa
KYTOMIPHHMX MPWJIAAIB 3 MOTYKHUMH OOYHMCITIOBAIBHUMHU 3aC00aMHU 1 TTIOBHOIO
aBTOMATH3allI€l0 TPOLIECY BUMIPIOBAHHS 1 JOKYMEHTYBaHHA i1H(opmarii
3HOBY MPUBEPHYJIA yBary 10 METOAY Kani6pyBaHHﬂ ABTOMAaTHYHE 3HIMaHHS
1HcpopMau11 Ta ii KOMIT toTepHa o6po61<a BlI[KpI/IBa}OTb J0JaTKOB1 MOKJIMBOCTI
MIOJ0 MIABUIICHHS TOYHOCTI 1 KOHTPOJIO I[OCTOBlpHOCTl BI/IMlpIOBaHb a
TaKOX JUIsi BUMIPIOBAHHS 00 €KTIB, fKI paHillle HE BHUMIPIOBAJIUCS 3
3aCTOCYBAaHHSAM METOJy KaJliOpyBaHHS.
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Toxoea H.M., cmyoenm, ['epaimuyx M.J]., 0.m.H.
Hayionanonuii mexuiunuii ynisepcumem Ykpainu «Kuiscokuii nonimexniynui incmumym»

3AT'AJIBHA XAPAKTEPUCTHUKA I IEPCIIEKTUBHU PO3BUTKY
CEHCOPHMUX BE3ITPOBITHUX MEPE’K OIIEPATUBHOI'O
KOHTPOJIIO 3ABPY/ITHEHHA

[IpoMHUCIIOBICTIO HE BHITYCKAIOTHCS CHCTEMHU OIEPATHBHOTO KOHTPOJIIO
3a0pyIHEHHS 1 pajiaiiiiHoi ooctaHoBku. OHAK, aHATI3 CTaHy NMOOYI0BU JaHHUX
CHUCTEM B IHIIMX KpaiHaX IOKa3ye, L0 AJIs PIIIEHHS JaHO1 3a/adl MOXKYThb
BUKOPUCTOBYBaTUCh CEHCOpPHI Mepexi, 110 OypHO po3BuBaroTbes. Han
po3poOKOr0 TONIOHNX Mepexk akTHBHO TparioroTh CIIIA, AHrmis 1 i KpaiHw.
CeHCOpHUMHU MeEpeKaMy 3 YHIKQIbHUMH BIIACTUBOCTSMH 1 MEPETBOPIOBAYAMHU
3aiimMaroThes (ipMH, SKi BXOJSTh B alibsiHC ZigBee —koHcopiliyMy, YTBOPEHOTO
dipmamu Ember, Freescale Semiconductor, Honeywell, Invensys, Mitsubishi
Electric, Motorola, Philips ElectroniégsSamsung.

Po3BHUTOK CEHCOpPHUX MEpex 3B’s3aHUN 3 HACTYITHHM BUTKOM PO3BUTKY
TEJICKOMYHIKaIlIiHOI 1HQPACTPYKTYpH, a TaKoX, SIK IIOKa3ye MPOBEICHUN
CeKOHOMIYHMI aHaJli3, 3 MEHIIMMH 3aTpaTaMu Ha iX po3poOKy 1 BUKOPHUCTAHHS.
[ToenHaHHs CEHCOPHUX MEpEX 3 CHUCTEMaMU MOOUIBHOI OE3pOTOBOI Mepeaayl
JI03BOJISIE 3MEHIIMTH 3aTpaTd Ha amapaTHi 3acoOu, SKi BUKOPUCTOBYIOTHCS Y
MPOBITHUKOBUX MEpEkKaxX.

3amaya CTBOPEHHSI CEHCOPHHX MEPEX OIEPATUBHOTO  KOHTPOJIIO
3a0pyIHeHHS 1 pafiamiiiHoi OOCTaHOBKM Ma€ JOCUTh CKJIQJHMA XapakTep,
3B'I3aHUM y TEpIry 4epry 31 CKIaJHICTIO 00'€KTa JAOCTIHKEHHs. 1 BiICYyTHOCTI
CUCTEMAaTHU30BaHUX X JOCHIKEHb 1 TECOPETUIHUX OCHOB 1X IPOCKTYBAHHS.

HaykoBuii miaxig A0 pilieHHs JaHOi Npo0yieMH B JaHUM Yac 3HAXOUTHCS
B Tiporeci craHoBIeHHSA. [loTpiOHO pO3POOUTH TOCTIJOBHICTH HAYKOBO-
TEXHIYHUX PIIICHb, 1110 MPUBOATH 10 OJCPKAHHS HAHOLIBII JOCTOBIPHOI (111010
JICSIKOTO KPHUTEPII0 ONTUMYMY) iH(OpMAIlii Mpo JOCHiIKyBaHUNA 00'€KTa MpH
HasIBHOCTI 0OMEKeHb Ha BHKOPUCTOBYBaHI pecypcu (MarepiajibHi, €eKOHOMIYHI,
TUMYACOBI i iH.). OJHAK, BUPIIICHHS TPOOJIEMH CTBOPEHHS CEHCOPHHUX MEPEK
OMEepPAaTUBHOIO KOHTPOJIIO 3a0pyJdHEHHS 1 pajiamiiHoi o0O0CTaHOBKU 0e3
BUKOPUCTAaHHS HAHO- 1 MIKPOTEXHOJIOTIM, Takok 0e3 3acToCyBaHHS
1H(OpMAIIHHUX TEXHOJIOTIH HEMOXKIIMBE 1 1I€ CTPUMYE iX PO3BUTOK. PimieHHs
JaHOi TpoOJIieMHM Ha CHOTOJHINIHIA JEHb € aKTyaJIbHUM 3aBIaHHSM,
0OyMOBJICHMM TMOTpeOaMH Cy4acHOTO PO3BUTKY BHUPOOHUIITBA, HAYKH 1
HapOJHOT0 TOCIOAPCTBA.

VY naHomMy JOKIaIl TaKOX PO3TIISAAIOTHCS TMHUTAHHA EKOHOMIYHOCTI
BUKOPUCTAaHHSA 1 COOIBapTOCTI JAaHMX CEHCOPHUX MEpPEX B HAPOIHOMY
roCToapcTBl Mpu TMOOYJOBI Cy4aCHUX CHCTEM MOHITOPUHTY 30BHIIIHHOTO
cepenosuma. [TokazaHo, 1110 BUKOPHUCTAHHS TAHUX PO3POOOK J03BOJISIE 3HAYHO
3MEHIIINTH 3aTPaTH Ha iX peaizalliio.
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@Decenxo A., cmyoenm, Hayunwlil pykosooumenv Boimxo C. B., k.3.H., 0oyenm
Hayionanonuii mexuiunuii ynisepcumem Yrkpainu «Kuiscvkuii nonimexniynuii incmumym»

IKOHOMHUUYECKAS DOPPEKTUBHOCTH HOBBIX TEXHOJIOTUI
JIABEPHOM PE3KH

[Tpu mosiBnEeHNM Ha PHIHKE HOBOW TEXHOJIOTMHM MHTEPEC MPEACTABIISET
aHaJln3 BCeX HEOOXOJUMBIX MEPONPUATUI 10 BHeApeHHto e€. Yaie Bcero 3To
CBS3aHO C TE€M, YTO Pa3pabOTUMKU HOBBIX TEXHOJOTHIl HE BCErna MOTYT
IPECTaBIsITh BCE CTOPOHBI Mpollecca BHEAPEHUS 3TUX TEXHOJOTHM, a, C
JIpyro CTOpPOHBI, OHM HE BCerna ObIBAalOT 3aUHTEPECOBAHBI B IOJHOM
uHOPMUPOBAHUU TOTpeOUTEeNed 1o MpoOJEMHBIM BOMPOCAM  HOBBIX
TEXHOJIOTUH.

JlazepHasi cBapka —3TO Ta TEXHOJIOTUsI 00pabOTKKU MaTepualia, KoTopas
OpUIIJIa HAa CMEHY YK€ CYIIECTBYIOIIEH [0Jroe BpeMs MEXaHHYeCKOu
obpabotke. K 0coOeHHOCTH Ja3epHOM pPEe3KHM MOKHO OTHECTU CKOPOCThb
pe3aHus, TOJIIMHA Marepuana mnoxagaromierocss peske 0,2-20 ww,
MUHHUMAJIbHOE  MEXaHWYECKO€ BO3JCMCTBME Ha  MaTepual, IMOJHOE
KOMITBIOTEPHOE YIPABJICHHE, BO3MOXKHOCTh Pa0OThI C KPyHMHOTrabapUTHBIMU
3arOTOBKaMH, BBICOKOE KadecTBO pe3ku  (YMEHbIIAET BpeMs Ha
TIOCIICAYIONTYI0 00pa0bOTKyY) U IpyTHE.

[Ipou3BoauMBIi aHANIK3 BKIIIOYAET B ce0s CIEAYIONIMEe MOMEHTHI: IIeHa
TOBapa, OCHOBHBIE XapaKTEPUCTUKH O0OPYAOBaHUs, POU3BOJAUTEND, OT3BIBBI
norpebureneil. Bce cobpannbie nanHble cOOpaHbl B TAOIUIY U PACCMOTPEHBI
0 OJMHAKOBBIM MapameTpaM. Bo Bpems mpoBeneHusi aHalu3a TaKxKe
MPOU3BOIMTCS] CPABHEHHE C aHAJOTUYHBIM 000pYy/I0BaHHEM 0€3 MpUMEHEHUs
nazepoB. Ilpu  mpoBeneHMH ~— aHaIM3a  pacCcMaTPUBAIUCH  TaKHe
NPUCYTCTBYIOIIME HA  PBIHKE  HW3BECTHBIE  MPOU3BOAMUTENIN  TaKOIo
obopymoBanus Bystronic (IIeeitapus), Trumpf (CIIIA), Hankwang
(Kopes), [Tpomnoruka (Poccus), HII® «TETA» (Poccus).

PaccmatpuBas 3T10 00OpYyIOBaHUE, YACIMM BHUMAHHUE BOMPOCHI
MOJICpHU3AIMY U TPUMEHEHUSI HOBBIX TEXHOJIOTUM. 3a OCIIeTHUE TO/IbI ObLIO
MHOTO pa3paboTaHO W BHEAPEHO TEXHOJOTHIl YMEHBIIAIOIIME 3aTpaThl Ha
npou3BoACTBO. [Ipoananu3upyemM 3KOHOMUYECKYIO 3PPEKTUBHOCTH BBEICHHUS
HOBOW TEXHOJIOTWM, TpPU KOTOpOW TioyOMHA pes3a, 0OpH TeX Ke
XapaKTEePUCTHKAX 00opyaoBaHus, yBenndeHa Ha 30%.

Crout, TakXxe, YyOEIUTh BHUMAaHUE BOIMpOCaM MPUOBLIH, T.K.
O0COOCHHOCTHIO HOBOM TEXHOJOTHMH [0 CPaBHEHHUIO CO CTapOl SIBISETCS
NPUCYTCTBHE B HEH ONpENENEHHBIX MPEUMYIIECTB, KOTOphIE MpHU
HEOOXOJAMMOCTA MOHO TPUBECTH K CHIXKEHHUIO 3aTpaT WM TOBBIIIEHUIO
PUOBLIN.
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3ACTOCYBAHHS KOMIT FOTEPHUX TEXHOJIOT'TH JJIs
JOCJIIVKEHHA MIZK@®A3ZHOI'O HATAL'Y PI/IMH

B pi3HUX TEXHOJIOTITYHMX MPOLIECaX BUKOPUCTOBYIOTHCS MOBEPXHEBO-
aktuBHI peuoBuHH (I[TAP), sxi 3menmyrorh Mixkdasauii Hatsr (MH) Ha
TpaHUIll PO3MOMALTY PIJIWH, AKI 3a/isHI B KOHKPETHOMY MpoIeci. 3 METO0
nociikeHHss edextuBHocTi aii meBHoro Tumy I[IAP BukopucTOBYHOTHCS
npuiany s BuMiproBanHs MH meromom o6eptoBoi kparut (OK). 3 meToro
aBToMatu3auii Bu3HaueHHss MH y BkazaHuX mNpuiagax BHKOPUCTOBYIOTH
Bizeokamepy 3 mepcoHanbHuM Komm orepoM (1K), sikuit i3 300paxeHHs
Kparuti Bu3Hauvae 3HaueHHs MH. Ilpu goBrorpuBanux BumiptoBanHsx MH
gyepe3 ai0 pizHuX (akropiB OK 3MimyeTbess B3IOBX OCi 0OepTaHHs, IO
npu3BouTh Buxig OK 3 moss 30py BijleoKaMmepH.

Jns  3anoOiranns 3mimeHHss OK  BHUKOPUCTOBYIOTH  METOJIUKY
dikcoBanoi OK, ska Takox BuMarae otpumanHs 3o00paxkeHHs OK 1 i#oro
nojayieiry oOpoOky s BuszHaueHHs MH. B [1] onwmcana wmeromuka
00po0bsienHs 300paxkenHa OK, sika 103BosiE OTPUMYBATH KOOPAMHATH TOUOK
koHTypy OK. B mnoganpmiomy mnoTpiOHO po3paxyBaTd —BiANOBIIHHIA
teopetuuHui KOHTYp OK, sikuit HeoOxinHui A Bu3HaueHHss MH.

ABTOpaMH TIPOTIOHYETHCA AITOPUTM NPOTpamMu, SKUNA JT03BOJHTH
3MIACHIOBATH PO3pPaxyHOK BIAMOBIAHOTO TeopeTnyHoro KoHTypy OK 1 3 iioro
BUKOpHUCTaHHAM Bu3HaunTH MH. 3rigHo nanoro anroputmy, i3 HaOOpy
KoopauHatT Touok KoHTypy OK BH3HawaroTh KyT Mix Biccto obepranus OK 1
HOpMAJLTIO 710 TOYKK KOHTYpy OK, nmanuii kyT HEoOXITHUMN Ui 3a7aBaHHs
YMOB PO3paxyHKy TeopeTuuHoro koutypy OK. Jlyisi BU3HaU€HHS KyTa KOHTYP
B OKOJII MOTPIOHOI TOYKHU ampOKCUMYIOTh MOJIHOMOM 3-T0 Topsiaky. Kyt
BHU3HAYAIOTh 3a JOMOMOTOI0 MOXIJHOI OTpMMaHOi 13 mosiHoMa. KpuBuzHa
MOBEpPXHI B OMOUTIYHINA TOYIll € 3aJal0uuM MapaMeTpoM [JIsi PO3paxyHKY
TEOPETUYHOTO KOHTYpY, skui Bianosigae koHTypy OK, oTrpumanomy i3 ii
300pakeHHs. BkazaHy KpUBM3HY BHU3HAUalOTh ITEPATUBHO METOIOM
"30510TOTO CciueHHs", iTepallli MOBTOPIOIOTh JO THUX TP, MOKH BIAXUJICHHS
TEOPETUYHOTO KOHTYPY B BHU3HAUYEHOTO 13 300pakeHHsS HE CTaHe
MiHiMaTbHUM. OtpuManuii TeopetnuHuid kKoHTyp OK B momambmomy
BUKOPUCTOBYIOTh i1 BH3HaueHHs MH. 3anpornoHoBaHuil —ajroputm
JI03BOJISIE TIPUCKOPUTH mporiec BuzHaueHHS MH, kinbKicTh iTepamiii mpu
po3paxyHky He niepesutrye 30.

1. bunimyxk B. b. Mertoauka o0poOyieHHsT 300pakeHHST 00epTOBOI
Kparut Ipu BUMiproBaHHI Mik({a3Horo Harsary piaud / B. B. Bimimyk, 1. C.
Kicine, P. T. boanap // Bicauk HTYY "KIII", cepis "llpunamnoOynyBanus'.
— 2008. —Ne36 —C. 76—83.
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APXITEKTYPA IHTETPAJIBHOI TIJIAT®OPMU CEHCOPHUX
MEPEX

CeHcopHI Mepexi y TaHWi Yac 3HAXOISITh MIUPOKE BUKOPUCTAHHS Y Pi3HHX
rajmy3six HapOJHOTO TOCIOAApCTBA Ta JIO3BOJIAIOTH  KOHTPOJIIOBATH — Pi3HI
Ter1o¢13M4HI BEJIMYUHHU, TaKl IK TeMIepaTypa, TUCK, 3a0pyIHEHHs], pPiBEHb pajiallii
TOIIO. 3HAYHUU IHTEpEC MPEJCTaBISAIOTh 0€3 MPOBIAHUKOBI CEHCOPHI MEpexi, SAKi
MalOTh CYTT€BI TMepeBaru MOPIBHIOBAHO 31 3BHYAHMMH TPOBiAHMKOBUMH. Lli
Mepexi He € opradizoBanuMu. KoxkHa ceHcopHa matgopma  SBISETHCA
ABTOHOMHOIO.

OCHOBHOIO (DYHKIII€IO CEHCOPHOT MIaTGOPMH € CIIPHUHATTS KOHTPOIIOEMHX
napaMeTpiB, MEPETBOPEHHS iX B €JIEKTPUYHUIN CUTHAN 1 fioro oOpobka Ta mepenava
Ha IIEHTPAJIbHY CTaHIIO, a TaKOXX KOMYHIKaIig ii 3 IHIIMMH CEHCOPHUMU
maThopMamu.

ApXiTeKkTypa [OaHUX CEHCOPHUX IUIaTGOpPM BKIIOYAE OJIOK UYYTIUBUX
€JIEMEHTIB, SIKI CHPUHMAIOTh KOHTPOJIOEMI MapaMeTpH, MPOLEcop i KOMYHIKaTop
(mepenaBau-npuiimau). [lnatpopma 3abecrieuyeThcss MaTorabapUTHUM JKEPETIOM
kuBieHHs  (Oarapeiikor0). Y 3B'SI3Ky 3 THM, IO CEHCOPHI  Mepexi
BUKOPUCTOBYIOTHCS ISl KOHTPOJIIO T4 MOHITOPHHTY Ha JTOBI'MU MPOMIDXKYTOK 4acy
(Bim omHOrO 10 JAEKUIBKOX PpOKIB), TNepeadadaeTbcsi CHCTEMa KepyBaHHS
€HEPrOCIIOKUBAHHAM, IO JIO3BOJIIE B JCKUIbKA pa3 3MEHIIUTH CIIO)KHBAHHS
eHeprii. Y OUTBIIOCTI BUNIA/IKIB 3HIKEHHS PIBHS CIIOKMBAHHS €HEPTil JOCATAEThCS
3a paxyHOK 3MEHIICHHS CIIO)KUBAHHS €HEPTii OKPEMHMH KOMIIOHEHTaMU CEHCOPHOI
maThopMH, a TaKOK BUOOPOM 1 ONITUMI3AIIIEI PeXUMY poOoTH TaTdhopmu. OnuH
13 HaHOITBII BYKMBAHUM PEKUMOM € TaK 3BaHUH «CTUITYHII» PEKUM, KOJIM CEHCOPHA
wiat¢popMa Tpamroe 1 mepenae JaHi MpPO CTaH MOHITOPUHTY TUTBKH B OKpeMi
MPOMIDKKH Yacy, a B IHIITUN Yac BOHA 3HAXOJUTHCS B CTaHI OYIKYBaHHS 1 MPAKTUIHO
HE CIIOXHMBA€E €HEprii.

Y nmaHoMy J[OKJIani pO3TISAAIOTBCS OCOOIMBOCTI MOOYIOBH CEHCOPHUX
mwiatrgopm 1 iHTerpamii Ha HMUX OCHOBHHMX EJIEMEHTIB, a TaKOX ONTHUMI3aIlis ix
apxitektypu. Oco0nuBa yBara MNPUIUISAETbCS OOPYHTYBAaHHIO E€KOHOMIYHOCTI
BUKOPUCTAHHSI 1 COOIBapTOCTI JAaHUX IHTETPAIbHUX TUIATPOPM B HAPOJHOMY
rOCHOJApCTBI MpH MOOYAOBI Cy4aCHHMX CHUCTEM MOHITOPHHTY 30BHIIIHBOTO
cepenoBUIa 1 CTaHy ckiaaHux o0 e€kTiB. Iloka3aHO, IO BHKOPUCTAHHS JaHUX
PO3pOOOK JT03BOJISIE 3HAYHO 3MEHILIUTH 3aTPaTH Ha IX peatizallito.

Kiro4oBi cioBa: ceHCOpHI 6€3MpOBITHUKOBI MEPEXi, IHTETPaIbHI
w1aThopMu, CEHCOPH.

JlitepaTtypa

Hamno- i mikpotexHosorii B npunanooyaysansi \ 'epaimayk M. /1.,

I'epaimuyk .M., Monorpagis. - K.: EKMA, 2008. — 90 ¢
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JOIIJIBHICTh BUKOPUCTAHHSA MPOTOTAUIIIHIY HA
HIAITPUEMCTBAX

Posnounnaroun 3 80X pokiB TEXHOJOTil TMOYadud PO3BUBATHUCS
HEHMOBIPHUMHU TEMIIaMH, IO BHUKIUKAJIO HEOOXITHICTh HaJ IIBUIKOTO
MIPOCKTYBaHHS Ta BIIPOBAKCHHsS B BUPOOHHUIITBO HOBHUX TexHOJoriH. [Ipm
po3po0Ill HOBUX BHUAIB MPOAYKIli 4aCTO BHHHKAE HEOOXITHICTH OTPUMAHHS
JOCTIAHUX 3pa3I<iB (npOTOTHniB) NpaloloYd 3 SKUMH MOXHAa YCYHYTH
MOKJIMB1 HEAOJIKH, SKI HEMOXJIMBO TeEpen0adyuTH TpH [po3paxyHKax uu
MPOCKTYBaHHI MOJIEl, a TaKOXX TOKPAIUTA AU3aiiH 1 (YHKIIOHATBHI
BJIACTHBOCTI MaiOyTHHOTO BUPOOY. 3 TpOOIIEMOI0 OTPUMAHHS MPOTOTHUITY
CTHKAIOTHCS BC1 PO3POOHMKH Ta AU3AWHEPH.

OmuuM 13 BapiaHTIB BUPIIICHHS JaHOI MPOOJIeMH € 3aCTOCYBaHHS
METO/IIB MIBUAKOTO MPOTOTUITYBAHHS — IPOTOTAUTIIHTY. METOH MOJIsITaloTh B
ONPOMIHEHHI PIAKOTO TMOJIIMEPY YH MOPOUIKY YIbTPadioIETOBUM Ja3epoM
abo0 K ynpTpadiosieTOBUM CBITJIOM B  pe3yjbTaTi 4Yoro IMojiMep
KPUCTATI3YETHCA B MICIIX OMPOMIHEHHSI 1 MM OTPUMYEMO MOBHOIIHHY 3D
Mozaenb HeoOximHOoi paertami. lleii meTom € yHIKaTIbHUM, BIH JO3BOJISE
BUPOINYBAaTH JeTaJi 1 HaBiTh CKJIaNajdbHI OJWHUIN Ta KOMIUIEKCH
HEOOMEKEHOI CKIAAHOCTI, SKI My)Xe BaXKO YW HaBITh HEMOXIHUBO
BUTOTOBUTH OYIb-SIKHM IHIIUM METOJIOM, MPU LIOMY TOYHICTh HOBEpPXHI
roroBoro BupoOy ckmamae 0,025-0,05mM, a exkoHOMIuHI 3aTpaTH Ha
BUTOTOBJIGHHS Takoi Mojeni HabaraTo MeEHIN HDK NpPH BUTOTOBJICHHI
aHaAJIOT1YHOI MOJEII 3 3aCTOCYBAaHHIM 1HIIUX METOJiB. BapTo 3a3HauuTH, 110
MOJIeJIi BATOTOBIICHI TAKUM METOJIOM MO>KHa BUKOPUCTOBYBATH HE TUTBKH TSI
NPOBEJCHHS BUMPOOYyBaHb, a W BHKOPUCTOBYBAaTH iX SK TOTOBY JE€Tab,
OCKUJIbKH JIesIK1 TIOJTIMEPH € HE TIIBKH JICTIITUMU 32 METaJ, a ¥ MIITHIIIUMH.

MeToau MIBUAKOTO MPOTOTHUITYBAHHS JO3BOJSIOTH MEPEBIPUTH SKICTh
CKJIaJIaHHS BY3JIiB 1 ME€XaHI3MiB, IIPOBECTH OIIHKY 3PYYHOCTI Ta HAAIHHOCTI
KpITUIGHHS  JeTaliell, TMPOBOJUTH JOCTHIAM Ta BUNPOOYBaHHA  Haj
BUTOTOBJICHOIO JICTAJUTIO JUIsl BUSIBJICHHS TOMHWJIOK, IO HE BIAIOCA
nependaunTd MpPU MPOEKTyBaHHI Ta po3paxyHkax. I[Ipu HeoOXximHOCTI
BHECEHHS 3MiIH B KOHCTPYKIiI0O BHpOOy MaTepiajdbHI Ta 4YacoBl 3aTpaTH
MIHIMQJIbHI, IO JO3BOJISI€E 3HAYHO 3MEHIIUTH BHUTpPATH HaA MaTepiaid,
IHCTPYMEHT Ta OCHACTKY, a TAKOX IOBHICTIO BUKIIIOYAE JIIOJCHKHUI (PakTop
OCKIJTBKH BECh MPOIIEC TTOBHICTIO aBTOMATH30BaHUH.

Knrouosi cnosa. TlporoTaiimiHr, MBHIKE MPOTOTHITYBAHHS, ITOCIHiTHA
MOk, GOTOMOJIMED.
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CIIOCIb BUBHAYEHHA JIOKAJIBHUX TIE®EKTIB
PE3EPBYAPIB /IUIs1 3BEPI'AHHA HA®THU

OnHi€o 13 BaXIMBUX 33a4 KOHTPOJIO pe3epByapiB It 30epiraHHs
HaTH B €KCIUTyaTallliHUX yMOBax € BU3HAUYEHHS HACKPI3HUX AC(EKTIB, 110
IPUBOJUTH JI0 BUTOKY HA(PTH.

IcHyroul MeTonu — yJIbTPa3BYKOBUM, MAarHiTHHUH, BUXPOCTPYMOBHIA,
paniorpadgiyHuid, aKyCTOEMICIHHUNA MarTh T1 YM 1HII HeA0iKu. OCHOBHOIO
IPUYUHOIO € iX Majo e€()EeKTUBHICTh Yepe3 BEJIUKY IUIOLLY KOHTPOJIbOBAHOI
noBepxHi. JIJIsI KOHTPOJIIO TakMX BEJIMKOTAaO0ApUTHHX 00 €KTIB MOTPIOHO
3BUTBHUTH iX BIJ] MPOAYKTY, SIKWA 3HAXOAWTHCS Y HHUX, IPOMHUTHU, TIPOBECTU
Oponapky 1 MIATOTYBaTH MOBEPXHIO A0 KOHTPOJIO, LI0 MPHUBOIUTH [0
BEJIMKHUX 3aTpaT, a caM MPOIeC 3HaXOKEHHS A€(PEKTIB € TPYTOMICTKUM.

S0 gedexTH y CTIHKax pe3epByapiB BUSBUTH JOCUTH JIETKO, TO MIPH
KOHTPOJII JHHINA, B SIKOMY € HAcCKpi3HI TPIIIMHU a00 MiHIaTIOpPHI OTBOPH
gyepe3 KOpO3iio € TOCUTh MPOOIEMHO.

3anponoHOBaHUM METOJ Aa€ MOKJIUBICTh MiJIBUIIUTH MPOTYKTUBHICTH
KOHTPOJIIO 1 IOCTOBIPHICTh OTPUMAHUX pe3yibTaTiB. CyTh METOY MOJISITAE Yy
TOMY, IO B MICISX MPOTIKAHHS PiAMHM € ii JacTKoBe 3aBuXpeHHs (Puc.l).
[Ipn ckaHyBaHHI TIOBEpPXHI KOHTPOJIO 3 BUKOPUCTAHHSM TEIUIOBI30pa
OTPUMYEMO 3 MICIlb 30ypPEHHS CUTHAJI BIAIMIHHHU BiJl IHIIIUX MICI[b, III0 TaIOTh
MO>KJIMBICTh ONEPATUBHO O€3 MOBHOTO 3BUILHEHHS pe3epByapy BiJl MPOIAYKTY
3HAUTU JePeKTH.

Terrorizop

e
1
_—/
L}
T—
i # \ﬁ‘ﬂ
1-nedext maauMmIa; 2- cTiHKa pe3epByapa; 3-AedeKkT, 300pakeHui Ha
€KpaHi TeTuioBizopa; 4-300pakeHHs Ha eKpaHi TEIJIoBI30pa.
Puc.1-Metoa KOHTpOITIO
Lle#t MeTon Jae MOXKIMBICTh B €KCIUTyaTAI[lHHMX yMOBaX BH3HAUYUTH

Miclsi WMOBIpHOTO JedeKTy He 3BUIBHIOIYHM pe3epByap IOBHICTIO BiJ
POAYKTY, IO MPUBOANUTH JIO 3MEHILIEHHS 3aTpar.
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TEXHIKO-EKOHOMIYHI XAPAKTEPUCTUKHN MEMC
AKCEJIEPOMETPIB

Mikpoenexkrpomexaniuni cuctemu (MEMC) — 1ie Taki npucTpoi, sIK
MIKPOJIBUTYHH, MIKpOAKTIOATOPH, MIKPOIIOMIIM, MIHIATIOpHI  MiJABICKH,
CHUCTEMH TIO3MIIIOBAaHHS JUIs JIUCKOBOAIB Ta 1Hm. Cepel HUX MOXHA
BUJIUIUTH OKpPEMYy TpyIny IHEpPUIMHUX [JaBadyiB — 1€ akKceJepoMeTpu Ta
ripoCKomH, a00 J1aBavi KyTOBO1 IIIBUIKOCTI.

MEMC yBiiimn B crafio JUHaMi4HOTO po3BUTKY 3 90X pokiB
MUHYJIOTO CTOMTTS. OCOONMBICTIO TakuX TNPUCTPOIB € 00 €IHAHHS Ha
OJIHOMY HaIlIBIIPOBIIHUKOBOMY KPHUCTaJl CUCTEMH 00pOOKH 1 epenadl JTaHux
BUMIpIOBaHHA (MIKpONpOIIECOpPHA YAacTWHA) 1 MEXaHIYHUX YYTIMBUX
eneMeHTiB (MiKpoMexaHiduHa cuctema). J{Jisi BUTOTOBIICHHS. BUKOPUCTOBYIOTB,
B OCHOBHOMY, TpOLIECH, IO CKJIaJal0Th TEXHOJOTI0 BHUTOTOBJICHHS
HAITiBIPOBITHUKOBUX NpUiIaiB(IHTETpaIbHUX CXEM).

Cepen MIKPOMEXaHIYHUX CTPYKTYP 0coOJIMBUI 1HTEepec
NPEJCTaBISIIOTh  aKCEIEPOMETPH, SIKI BUKOPUCTOBYIOTHCS JJII BHUMIpPY
MPUCKOPEHHS 00’ €KTa, MIBUJKOCTI Ta 1H. Y 3B’ 53Ky 3 HU3BKOI COOIBApTICTIO
MEMC akcenepoMeTpiB BOHU CTalOTh HEOOXITHUMHU (PYHKIIIOHAIBHUMU
€JIeMEHTaMH PI3HOMaHITHOI MOOUIbHOI TexHikW. Ile cTamo MOXIUBHUM,
3aBIAKH 3HIKEHHIO IiHK 10 1$Ta Hiokye. 3a OI[iHKaMK €KCIIEPTIB, 3pOCTaHHS
puaky MEMC - akcenepometpiB 10 2010poky cknagatume 14.1%,a 06’ em
npojaxy carue nmoznauyku 800MH. momapis.

B maniii po6OTI pO3MIISIMAIOTHCSA TEXHIKO-EKOHOMIYHI OCOOIHMBOCTI
po3pobku MEMC akcenepoMmeTpiB B MNPOMHCIOBOCTI. AHaNI3yIOThCS
CTPYKTypa 1 TEXHOJOTil MOOYAOBH MIKPOMEXAHIYHHX CTPYKTYpP, @ TaKOXK
TEXHOJOT1l BUPOOHUIITBA Ta NEPCIEKTUBH IOAO BIOCKOHANEHHsS, abo
CTBOPEHHSI HOBHX aKCEJIEepPOMETpIB 3 OUIBIIUM CTYMEHEM MiHIMi3alii
pPO3MIpIB.

Kawuosi caoBa: MEMC, akcenepomeTp, TEXHIKO-€KOHOMIYHI
XapaKTEPUCTHKH.

72



V HaykoBo-TexHiuHa koHdepeHuis cryaeHTiB Ta acnipanTiB «<E@EKTUBHICTb IHHKEHEPHUX PINIEHDb Y
MNPUJIALOBYAYBAHHI», 1rpyans 2009poky, HTYY «KIII», m. KuiB, Ykpaina

YIAK 621.317.727.1

Lllseo O.B., macicmpanm;, Pymbewma B.O., 0.m.u., npogecop
Hayionanonuii mexuiunuii ynisepcumem Yrkpainu «Kuiscvkuii nonimexniynuii incmumym»

BUBIP EOPEKTUBHOI'O BAPIAHTY METOAY BUT'OTOBJIEHHA
IIVIIBKOBUX ITOTEHHIOMETPIB B 3AJIE2KHOCTI BIL
MACIHITABY BUPOBHUIITBA

Ha cporoaHimHii qeHh BUPOOHHUIITBO IUTiBKOBUX moTeHIiomerpis (I1IT)
€ BIIJIarO/PKEHUM TIPOLIECOM, SIKHM BJANO 3aCTOCOBYETHCS HA BUPOOHUIITBI.
Texnonoriunuii mporec BurorosiaeHHs [1I1 Bkatoyae B cebe Oararo omepairiid,
aJle HABaXKJIMBILIOIO CEPeJl HUX € OIepallisi HAHeCEHHS PEe3UCTUBHOI IIJIIBKH.
B 3amexnocti Big QopMu  BHUPOOHMIITBA E€KOHOMIYHO  JIOIIJIBHO
BUKOPUCTOBYBATH HACTYIHI METOJIM OTPUMAHHS TOHKHUX ILJIIBOK.

Meroa nudysiitHoro HanuieHHs. J[o cucTeMu BiJ] reHepaTopy CTPyMy
BUCOKHMX YacTOT IMOJAEThCS Hampyra. BCTaHOBIEHI B KOPITYCl, €JIEKTPOIU
KUBJISATHCS MMOMEPEMIHHO PI3HOMOIIOCHUMHU 3apsiIaMH 3 BUCOKOIO YaCTOTOIO.
Ha enexTpomax 3akpilumiOlOTBCS JBI MillIeHI 13 Marepiainy, sAKuid Oyje
HAMMJIIOBATHUCS, MDK SIKUMH CTBOPIOETHCS  €JIEKTPOIUIa3MOBUN  PO3PSIL
MOBITPsA, IO 3aduIIWiIocs. BoHW moyeproBo OoMOapayrOTh MilleH],
BUOMBAIOYM 3 HUX YACTHHKH, KOTP1 OMyCKalOThCsA Ha MiAnokKy. Llel merox €
JOCUTh TOYHUM 1 BUT1THUM JJIS1 MAJIOCEPIMHOTO BUPOOHUIITBA.

Enekrpoickposa yctanoska BYJIAT. Il npuniun po6otu 6asyersbes Ha
BUKOPHCTAaHHI METOAY Mapo(i3UYHOT0 OCAIKEHHSI MaTepialy Ha MiJJI0XKKY.
['o0BHUM BY3/I0M YCTaHOBKH € €JEKTPOAYTOBHI BHUIAPHUK, B SKOMY
BUIIAPOBYBAHHS MaTepiaiy 3 MOBEPXHI KaTo/1a BiIOYBAa€ThCS 3aBMISKH BUCOKIM
KOHIIEHTpaIlli eHerprii enexktpuuHoi ayru. [lomepennss oO6poOka mMOBepxHi
M1JJIOXKKH 3/IIMCHIOETHCS B PE3YJIbTATI BIUIMBY BUCOKOECHEPTeTUYHUX MOTOKIB
10HIB 1HEPTHOI'O razy 1 Marepiaily, sSIKMil OCaJKYEThCS, IO CTBOPIOE YMOBH
Uit (opMyBaHHS  BHUCOKOSIKICHOI  IUTIBKM ~ ONTHUMAJIBHOI  CTPYKTYpH.
VYcranoBky BYJIAT  paimioHaIbHO  BUKOPUCTOBYBAaTH B CEpIMHOMY
BUPOOHUIITBI.

["anbBaHoOCaHKeHHS TUTIBOK. [Ipoliec raabBaHOOCAKEHHS MPOTIKAE B
raJibBaHIuHINA BaHi, KOTpa 3allOBHEHA €JNEKTPOJITOM. B sAKocTi aHOMa, SIKUM
raJIbBAHOPO3YMHSETHCS, 3aCTOCOBYIOTh IUIACTUHY 13 TOTPIOHOTO  J7Ist
OTpUMaHHS IUTIBKM Marepiasly. B BaHy 3aHyprOIOTh BEIHKY KUIBKICTb
TIENEKTPUYHHX MM1JI0KOK, Ha pOOOUHX MOBEPXHIX SKUX HaHECEHI Tpadaper-
MacKd, 4epe3 SKI TrajlbBaHOPO3UMHEHHWH MeETal OCilae Ha PpPO3PHUXJICHI
MOBEPXHI TMiIOXKOK. [HII TOBEepXHI JaKoi30ipoBaHI. B 3amexHOCTI Bix
MOTY)KHOCTI CTPYMYy JOCSTA€EThCA HEOOXiAHA IIBHUIKICTh OCAHKCHHS, a
TOBUIMHA PETYJIOETbCS 32 PaxyHOK 4Yacy HAHECEeHHA IUTIBOK. 3a
€KOHOMIYHMMH 3aTpaTaMM 1€ BaplaHT € BUTIAHUM ISl KPYIHOCEPIMHOTO
BUPOOHUIITBA, SIK HAMOUIBIIT €(PEKTUBHUM.
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VJIK 531.768

Huonoscoxuii B.B., cmyoenm, [ybineyv B.1., x.m.H., Ooyenm
Hayionanvnuu mexuiunui ynieepcumem Yxpainu
«Kuiscokuil nonimexHiyHuu iHCmumym»

OCOBJIMBOCTI PO3BUTKY MEMC-TEXHOJIOT'TA

Po3BUTOK HaykW 1 TEXHIKH, IMOSIBA HOBHUX TEXHOJIOTIH TOCHIIOIOTH
BUMOTH, SKI MPeJ ABISIOTHCS A0 XapaKTEPUCTHK 1 pO3MIPIB BUMIPIOBAJILHUX
npuiadiB 1 cucreM. MIKpOCHCTEMHa TEXHIKa CBhOTOJHI € OJHHUM 13
MDKIUCITUTUTIHHUX HAYKOBO-TEXHIYHUX HAMPSIMIB, 10 HAWOIIBII JHHAMIYHO
pPO3BUBAETHCS 1 BU3HAYAE€ HOBY pEBOJIONII0 B 00JIaCTI CHCTEM, IO
peani3yloTbca  Ha  MikpopiBHI.  HaifsickpaBimmmMu ~ KOHCTPYKTUBHO-
TEXHOJOTTYHUMHU OCOOJIMBOCTSIMU TEXHIKA MIKPOCHCTEM HOBOT'O MOKOJIIHHS €!

— aKTHBHE BUKOPUCTAHHS TPETHOTO BUMIPY;

— 1HTerpaiis eJIeKTPUYHUX 1 ONTUYHUX 3B’ A3KIB 3 MEXaHIYHUMH;

— iHTerpamis ()I3UKO-XIMIYHUX Ta TEXHOJIOTTYHUX Oa3UCIB MIKpPO- Ta
010TEeXHOJIOT1H Ta iH.

CBITOBUI CTEPEOTHUIT BUTOTOBIICHHSI MIKPOEIEKTPOMEXaHIUHUX CUCTEM
(MEMC), HaiiOinpm pO3BHHEHOTO HampsMy B 00JacTi MIKpOCHCTEMHOI
TEXHIKH, 3aCHOBaHUI Ha BUKOPUCTAHHI KPEMHIIO — JIEIIEBOT0 Ta JOCTYITHOTO
Marepiany. HaitGiabIe 3HaueHHsI MaloTh TIOPUAHI CUCTEMH, B KX Pa3oM 13
KpEMHIEM Ta THITAMH HaIBIPOBITHUKOBUMHU MarepiajlaMu
BUKOPHUCTOBYIOTHCS MOJIIMEPU, KepaMmika, METaju, 10 pOOUTh BUPOOHHUIITBO
TAKUX CUCTEM €KOHOMIYHO BUTIIHIIIAM 1 JOIJIBLHIIINAM.

MEMC, B mMOpiBHSHHI 13 3BHYAMHUMU CHCTEMaMH MalOTh HHU3KY
ICTOTHUX TIEpeBar:

— Mauti rabapuTy Ta Maca;

— [iJBUIIEHA HAXIHHICTD,

— THYYKICTh TEXHOJIOT1YHOTO BUPOOHUIITBA;
— HEBUCOKE €HEPrOCIOKUBaHHS;

— TOpIBHSHO HEBEJMKA BAPTICTh.

MEMC — TexHonorii € HallO1IbII PO3POOIEHUMHU Ta TEXHOJIOTTYHUMU
JUIsE BUPOOHUIITBA MIKPO JAaTYHKIB. 3aCTOCYBaHHS KPEMHIIO 1 CIIOJIYK Ha HOTO
OCHOBI JI03BOJISIE CTBOPIOBATH BUCOKOJOOPOTHI KOJIMBAJIbHI CHUCTEMHU IMPH
HEBEJIMKOMY BUKOPHCTaHHI MarepiajiB, W0 TMO3UTHUBHO BIUIMBAaE Ha
€KOHOMIYHI TMOKa3HWKU BUPOOHHUIITBA MikpoceHcopiB. Ilomanpmia pobdota y
i oOjacTi HampaBjieHa Ha TMOKpAIleHHS TEXHIYHUX XapaKTePUCTHUK
TATYUKIB.
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HAHOCBIJJOMICTD: CYYACHICTH TA MAWBYTHE YKPATHU

["'onoBHUM NUTAHHSIM  JIepKaBHOI  1HHOBAIIHHO-THBECTHUIIHOI
MOMITUKK YKpaiHW € BHU3HAUCHHS MPIOPUTETHUX cdep I1HBECTYBaHHS Ta
CHpSIMYBaHHS 1HBECTHUIIIN Y IPIOPUTETHI raily3l Ta MpOrpamH.

CrpaBXHIMH 1HHOBAI[IWHUMHU PYIIIIMH €KOHOMIKM B KpaiHax CBITY
BBXKAIOTHCA HAHOTEXHOJIOT1i. 3apa3 icHye Onu3bko 16000nanokomnanii, a
1o 2015p., 3a nporno3om HamionansHOi HaykoBoi opranizarnii CIIA (NSF),
OIANPUEMCTBA, SIKI TPALIOBAaTUMYTh B I[ii BHUCOKOTEXHOJOTI4HIM cdepi,
ctBopsath Bim 800 tmc. mo 2 mMuH. HOBUX poOoumx wmicis. Y 2010 p.
MIPOTHO3YETHCSI CTBOPEHHSI TJIOOATLHOTO PUHKY HAHOTEXHOJIOTIH 00csrom
800-1100mnpa. eBpo.

B Vkpaini HaHOTEXHOJIOTiISIM 3 KOXXHHM POKOM TIPUIISIETHCS BCE
OilbIe yBaru HaBiTh B YMOBAaX SIBHO HEJAOCTAaTHHOTO (DiHAHCYBAaHHS HAyKH.
CpborogHi B JesSKMX 00JacTAX HAHOTEXHOJIOTIH Yy HAac € OpUTriHAJIbHI
po3poOku. IloHanm'eMHI €IEKTPOHHI CXE€MM, HOBHM BUIJIS[ MaTepiajiB 1
najuBa, JIiKW, KOCMETHKa - MO BCIX IMX HampsMax 3apa3 ijme pobora B
VYkpaini. i x HanpsiMu 3aiumaThCsl MEPCHEKTUBHUMU Ha HaOmmkui 10-15
POKIB.

[TonanpiioMy po3BUTKY HAayKH MPO HAHOCHCTEMHM 1 CTBOPEHHS Ha I
OCHOBI HaHOIHAYCTpii B YkpaiHi cnpustume cxBaieHa 2 kBiTHa 2009 p.
KaGinerom MinictpiB Ykpainu Konuenumist [lep»aBHOi LITbOBOI HayKOBO-
TexHiuHO1 mporpamu «HanotexHosorii Ta HaHOMatepianu» Ha 2010—2014
pp. OdikyeThes, MO B pe3yabTaTi peamizaiii [Iporpamu, BHUKOpPUCTaHHS
MOXJIMBOCTE  HAHOTEXHOJIOTIA  CHpUATHME  30UIBIIEHHIO  00CsTy
BupoOHuITBa BBII Ta i1cTOTHOMY €KOHOMIYHOMY e(EeKTy B Oa30BUX rajly3sx
BITUM3HSHOI €KOHOMIKH. 3a CJIOBaMHM MIHICTpa OCBITH 1 HaAyKH YKpaiHU 2-
MUIbsIpJIHE (PiHAHCYBaHHS YMPOJOBXK S POKIB 3a3HAYEHOI IporpaMu JacTh
KOHKYPEHTHI1 TlepeBaru yKpaiHChbKiii TPOMHUCIOBOCTI.

3HayH1 (IHAHCOBI pecypcHd HEOOXIHO TepeadadyuTH JJisd 3aKyMiBIi
cyyacHOro oOjaaHaHHs, AK€ B VYKpaiHi He BupoOiserbcs. IloTpiOHo
pO3pOOUTH CHUCTEMYy 3axOJiB /I MIJATOTOBKM KBami(iKOBaHMX KaJpiB,
3MaTHUX €(QEKTUBHO pPO3BHBATH HAHOTEXHOJOTIT B Ykpaini (mepeadaduTu
cTBOpeHHs cnemianizoBanux kadenap y BH3 ta inctutyrax HAH VYkpainny,
MiATOTOBKY KaHIUIATIB 1 TOKTOPIB HAYK TIO BiIMTOBIAHUX CHEI[IAIbHOCTSIX).

Hama kpaina mae Bcl HEOOXigHI MEpeIyMOBH AJsl TOTO, 100 cTatu
AKTUBHUM YyYaCHUKOM CBITOBOTO IMIPOIIECY PO3BUTKY HAHOIOCIHIKCHb 1
HAHOTEXHOJIOTi, a TUM CaMHM — 1 TiIHAM YYaCHUKOM HOBOi HAayKOBO-
TEXHIYHOI PEBOJIIOLII].
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YCTAHOBKA JJIA CITAIIOBAHHA ME/IUMYHUX BIIXO/JAIB

Curyaiis, o ckiajgacsa B YKpaiHi y cdepi moBOIKEHHS 3 BiAXOAaMU
BUPOOHMIITBA 1 CIOKMBAHHS, € KPUTUYHOIO Ta OJHIEI0 3 OCHOBHHUX 3arpo3
eKOJIOTIuHINA Oe3memi KpaiHh. 3a oOQIIHHUMH JaHUMH B  YKpaiHi
MIPOJIOBXKYETHCS MPOIIEC HAKOMUYCHHS MMPOMUCIOBUX 1 TOOYTOBUX BITXO/IIB.
3a manumu [lepxkkomcTtaTy B YKpaiHi Hakonuuuioch noHan 30 mipa. TOHH
CMITTS.

B ocranHi poku 3 OCOOJMBOIO TPUBOTOIO MOXKHA KOHCTaTyBaTH, IIO
BIIOYBAa€ThCS HECAHKI[IOHOBAaHE 3a0pyAHEHHS MEIUYHUMHU BIIXOJaMH
TEPUTOPIA MICT, Ta HACEJEHMX MYHKTIB. BHUKOPHUCTAHMMHU IIMPULIAMH,
PI3HUMH MEAUYHUMHU BUPOOAMHU Ta IHIIMMHU HEOE3MEYHUMH B1AXOJaMU.

[le Moxe TpUBECTH JO PUBUKY NOIMIMPEHHIO TYOEpKyJbo3y,
3apakeHHIO JIOPOCIHX 1 JiTel Bipycamu renatuty B 1 C, MikpoopraHizmMamMu
PI3HUX XBOPOO, IHIIMUMH BIPYCHUMHU 1HQPEKIIISIMUA Ta 3apayKEHHIO TPUPOTHOTO
cepenoBuila. HakonmuueHHs MeIWYHUX BIAXOAIB, ©0€3 ypaxyBaHHS
aAMIHICTPAaTUBHUX 1 XapuyoBHUX, Yy CTalioHapax 3MIIMIAHOTo MNPpoUIIO
CTaHOBUTH MOHAJ 2 Ky0. M Ha JIIKKO/piK.

Sx BimoMO 3a OFOKETHUMH MPOTPaMaMH 3aKyMAarOThCS YCTAHOBKH JISI
CHAMIOBAaHHS  MEIWYHUX BIOXOMIB y  (panmyspkoi  ¢ipmu  «ATI
INCINERATEURS MULLER»6G11b1I 5ik 32 1 MIIH. TPUBEHb.

TOB “Hayxoeo -supoonuue 06’ eonanna “ I'iopasnika Binnuys-Cepesic”
BUTOTOBWJIO YCTAHOBKY JJIsi CHAJIOBAHHS MEIWYHUX Ta IHIIHMX MOOYTOBHUX
OpraHiYHMX BiAXO/IB. Y CTaHOBKA 3axuIilleHa maTeHTaMu YKpainu Ne 23991ta
No32098 3apeectpoBanux B JlepkaBHOMY peecTpi YKpaiHM Ha KOPHCHI
mozeni 11yepsusa 2007poky Ta Bix 12 tpaBHst 2008poky.

3a eucnosxamu Minicmepcmea NpoOMUCIOB0I NOATMUKU AHANOIYUHI
YCMAaHosKu 8 Yxpaini He 8upobIsiomuCsl.

Kpim Toro, TOB “HaykoBo-BupobHuue 00'ennanns “I'igpaBiika
Binnunsg-CepBic” pa3oMm 13  BIHHUIBKMM  HallOHAJIBHO  TEXHIYHUM
YHIBEPCUTETOM PO3POOMIO TMPOEKT “YcTaHOBKA sl eHeprosz0epirarodoi
HipOJIITUYHOT yTHIII3aIii BIAXOAIB".

Bapricte po3poOku Ta peamizariii TeXHOJIOTIT Ta OOJaaHAHHS IS
yTHITI3aIli MEANYHUX BIAXOMIB, 10 3a0e3meuye nepepooky 350 Kr Biaxo/iB
3a TOAMHY, Opi€eHTOBHO ckiaaae Ounst 600 Tuc. rpuBeHb. YCTaHOBKA KpiM
yTHITI3aIli MEIUYHUX BIIXOJIB, JA€ MOXKJIUBICTH MEPEPOOSATH I BIAXOAH
JUTIsl OTPUMAaHHS aJIbTEPHATUBHUX BUJIIB €HEPTOHOCIIB.
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EOPEKTUBHICTb METO/IB TA 3ACOBIB BUMIPIOBAHHA
BUTPAT CHIIYYUX PEYHOBUH

JI;ist BUMipY BHUTpaATH CHUITYYHX PEYOBHH ICHYIOTH Pi3HOMaHITHI criocoOu
BUMIpiB. 3aJI€XHO BiJ MapaMeTpiB CepeOBHUINA BUKOPUCTOBYIOTHCS Pi3HI THUIH
npuctpoiB. OCHOBHUMH BIIACTUBOCTSMH CHITy4OTO Marepiaiy, 10 BIUIMBAIOTh
Ha BUOIp Mpuiaay, € MiIbHICTh NOTOKY 1 MIBUAKICTH NEPEMIIIICHHS MaTepiay.

PeuoBuHN MOXYTh TEepeMilIaTucs sSK B TPyOONpOBOJII TakK 1 BIIKPUTHUM
crocoboM  (Hampukian, 3a  JONOMOTOK  CTPIYKOBUX  TPAHCIOPTEPIB).
BuKOpPUCTOBYIOTh HACTYIIHI METOJM BHUMIPIOBAHHS BUTPAT CUIYYUX PEUYOBHH:
BaroBUi, CHJIOBUM, TAXOMETPUYHHUM Ta 1HIIII.

BaroBuii mMeTon BUMIpYy MacoBOi BUTPATH CHUIIKOI PEYOBUHM IOJIATAE B
nepioguaHOMy ab0 Oe3mepepBHOMY BUMIPI CHIIM TSDKIHHS, IO CTBOPIOETHCS
Baror0 OKpEeMHX MOPIIii JIISTHOK TOTOKY CHUITKOT PEUOBHHHU.

BaroBmii wMeTon BHMIpy BUTpPAaTH 3aCTOCOBYETHCS B KiBIIIEBHUX
ABTOMAaTUYHUX  Barax, CTPIYKOBMX AaBTOMAaTUYHHX Barax, CTPIYKOBHX
BUTpaTOMipax.

CunoBuii MeTO BUMIPY 3aCHOBaHMI Ha 3aJIe)KHOCTI BiJ] MACOBO1 BUTPATH
CWJIOBOI Jii, II0 HaJa€ MOTOKY NPHUCKOPEHHS TOro abo I1HIIOTO BUIJISAY.
OCHOBHMM €JI€MEHTOM IEpEeTBOpIOBaYa € JTUCK 3 3aKpIIJICHUMH Ha HbOMY
pagiaIbHUMHU JIONATKaMH, sIK1 6€31epepBHO 00€pTaIOThCS 3 KYTOBOO IIBUAKICTIO
® Bia enekTpoaBUryHa. OcCOOJMBICTIO LHMX MPUCTPOIB € HEOOXINHICTh iX
rpaaylOBaHHs MPU BUMIpPi BUTPATH PI3HUX BUIIB CUITYYHUX PEUYOBHUH.

TaxoMeTpuyHHI METOJ BHUMIPY 3aCHOBaHMW Ha BUMIpI KYyTOBOI
HIBUAKOCTI 00epTaHHs TypOiHH, Jomari ado 1HIIOTO €JIEeMEHTY, 10 BiI0yBa€ThCs
Ml BIJIMBOM THUCKY TIIOTOKY CHIIy40oi pEYOBHMHHU. Taki BUTpaTOMIpU
BCTAHOBJIIOIOTHCS HAa BEPTUKAIbHHX TpyOompoBomax. Ili TaxomeTrpuuHi
NEepeTBOPIOBayl, BIAMIHHI BiJ THX IO 3aCTOCOBYIOTHCS MPU BHUMIpI BUTpPATU
piauHu abo rasy.

[CHYIOTH TaKOX 1HIIII METOJY BUMIPY BUTPATH CUITyYUX peuoBHUH. Jlo HUX
ciif BimHECTH: (UIyKTyaliiHuN, 10HI3AMINHUN, KOPENAMiNHNNA, ONTUYHUH,
MITKOBHM 1 YyJIbTpa3ByKOBHM Meroau Ta iHmi. L[i mMeToam ocraHHIM YacoMm
HaOyBarOTh OUIBIIOTO 3aCTOCYBAaHHSAM 3aBIsIKM BHUKOPUCTaHHS HOBITHIX
TEXHOJIOT1H.

3 EKOHOMIYHOi TOYKH 30py BapTO 3ayBAXKWUTHU IO HAWJICHIEBIIUM €
BaroBUil METOJ BUMIpPY BUTpAT, MPOTE BIH MOCTYIMAETHCSA MO TOYHOCTI 1HIIKUM
meroaam. [Ipuctpoi, modyaoBaHi HA OCHOBI CHUJIOBOTO METOAY MAalOTh CYTTEBY
nepeBary Mo TO4YHOCTI. B Toil ke yac pecypcoeMHICTb IiX BHUPOOHUIITBA
HeBenuka. ToMy caMe CHJIOBMH METOA € JOCHUTh TEPCHEKTUBHUM SIK 3
€KOHOMIYHOTO TaK 1 3 1IH)KEHEPHOTO TOTJISY.

KittouoBi cioBa: cummy4a pedyoBUHA, BUTpaTa, BUMIP,METOIH, 3aCO0H
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U]epoamuii B.M., cmyoeum
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LABVIEW: BIIPOBAJIKEHHSI CYYACHHUX _
THOOPMALIITHO-BUMIPIOBAJIBHUX TEXHOJIOI'T B
JJIABOPATOPII BY3Y. ®IHAHCOBHUU PO3PAXYHOK.

BnpoBamkenHss cydacHUX 1H(POpMAIiHUX TEXHOJIOTiH y Bcl (opMmu
oprasizamii y400BOro MpoIecy B TEHEPINIHIM Yac € OJHIEI 13 CKIAIHUX,
KOMIUIEKCHUX MpoOJeM JOBrOTPUBAIONO 1 CTpaTeriyHoro xapakrepy. Cami
dopMu BHKOpUCTaHHS 1H(OPMALIMHO-BUMIPIOBATBHUX TEXHOJOTIH IS
KOXHOT TIPEIMETHOI 00J1acTi, y400BOTO MPOIIECY MOXKYTh CIIBIIAmaTH abo XK
3HAYHO B1JIPI3HATHUCA.

OnuH 3 MAXOAIB O OpraHizaiii IpakKTUYHHUX Ja0OpaTOpHUX POOIT —
CTBOPEHHSI  BIPTyaJIbHUX JlabopaTopiid, (YHKIIOHAJTBHO MaKCHUMaJIbHO
HAOJIMKCHHX JI0 PeaibHUX 00’ €KTIB JTOCHIIKCHHS (Pi3HOrO POAY TPEHAXKEPH,
110 MOJICJIIOIOTh YHIBEpCajbHi a00 crieriaaizoBaHi CHCTEMH).

CBITOBUM JiJEPOM TEXHOJIOTII BIPTyaJIbHUX NpPHIAAIB € KOMIIaHis
National Instruments, ska I03BOJSIOTP MAKCUMAJIBHO  ITIABUILIUATH
NPOAYKTUBHICTH 1 3HAYHO 3HU3UTH BaPTICTh 32 PaxXyHOK THYYKOTO i MPOCTOTO
y 3aCBO€EHHI ITporpaMHoro 3ade3neueHus LabVIEW.

TexHIKO-eKOHOMIYHI OIIHKU TTOKA3YI0Th, IO JJIsS OpraHizarii pooodoro
Mmicis yd0oBoi nabopaTopii, fika BKJIIOYAa€ MIHIMAJIbHUN TUIOBHM HaOIp
peaibHUX  BUMIPIOBAIbHUX MpHIAIIB.  ocruiorpad, IMOyabCHUH 1
HU3bKOYACTOTHUI TE€HEpPaTOpH, YacTOTOMIp, MYJIbTHUMETP MO TEMEepilIHIM
KaTajoraM IiH HeoOXiqHO BUTpAaTUTH Ou3bko 14,5THc. TpH. HAa oHE poboUe
Mmiciie. EkBiBaJieHTHa 3aMiHa IIMX MPUJIAJIB BIPTyaJbHUMH TpUJIadaMHU,
BKIIOYHO 3 mpuadaHHsM cydacHoro EOII Ta piuHUM OHOBJICHHSIM
IpPOrpaMHOTO 3a0e3MedYeHHs] BUPOOHMKA CKIAJa€ MEHIIe S TUC. TpH.
JlomaTkoBa €KOHOMIsI BiTOYBA€ThCS 32 paxyHOK 3MEHIIIEHHS BHKOPUCTOBAHUX
IUTONI, a OT)KE 3aTpaT Ha EJIEKTPOCHEPTil0 Ta BUIUIATY 3apOOiTHOI IUIATH
00CIIyrOBYIOUOMY TIEPCOHAITY .

MaxkcuManbHe OCHAICHHsS J1abopaTopii MOXKIMBO 3IIHCHUTH 3
JOTIOMOTOI0 ~ anapatHux MoayniB BupoOHunTBa NI. Bapricte mnoBHOI
KOMITJIEKTaIi OoaHOro pobodoro wmicis Omuszpko 80rmc. TpH. Y momosimi
MPEICTABIICHO TTOBHUM CIIMCOK HEOOX1THUX BUTPAT, @ TAKOXK MOCTAITHUNA TJIaH
MIOBHOTO BITPOBA/PKCHHSI HOBHX CHCTEM.
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SHUKEHHS PO3SMIPHOCTI IHOOPMAIIMHUX MACHUBIB Y
IMPUJIIAJOBY IYBAHHI

OmarM 3 HAaWBaXIMBIIIMX  THMTaHb, IO  BHPINIyE  Taly3b
npwIao0yyBaHHs, € BUTOTOBICHHS BUPOOIB 3 MOTPUMAHHSIM BiIMOBITHUX
BUMOT Ta HeBenukoi cobOiBaptocTi. [Ipym mNpoekTyBaHHI TEXHOJIOTTUHUX
nporeciB  00poOkM  jgeraneil mpuiaaiB  HEOOXIIHO BUKOPHCTOBYBATH
1H(pOopMaLliliHI MACHUBH 3 BEJIMKOIO KUIBKICTIO CKJIaJOBUX. AJle BpaXyBaTH BCi
napaMeTpH, 10 BXOAATh B MOYATKOBI iH(GOpMAaIiiiHI MaCUBU JOCUTH CKJIAIHO,
a B JIGSIKUX BHUIMAAKaX 1 HEMOXJIMBO, TOMY IO KUIBKICTh MOYAaTKOBUX JTAHUX €
3Ha4yHO1O. [le mpu3BOAUTH 10 TOTO, IO omeparlii 3 i€ 1HPOPMAITIEIO € TYKE
rpoMizakuMu. OTKe€ BHUHHUKAE HEOOXITHICTh 3MEHIIMTH PO3MIPHICTh IIHX
MacuBiB 0€3 BTpaTH iX 1HPOPMATUBHOCTI.

AHani3 ymMoB OOpoOKM jeTajeid, MoKaszaB, III0 B TEXHOJOTTUHHUX
JOBIIHUKAX 3rPYINOBaHI KOHCTPYKIIIMHI Marepiaid, A€ pi3Hl iX Tpymnu
00pOOIISIOTHCS 32 OJTHUMU 1 TUMH K€ PeKUMaMH pi3aHHs. B OCHOBY Takoro
IpYITyBaHHS MaTepialiB B3ATO XapaKTEPUCTUKH MaTepiajiiB, SKi HaWOLIbIIe
BIUIMBAIOTh Ha iX 0OpoOKy, a BCi 1HINI MapaMeTpu HE BPaxOBYBaJIHUCh. SIK
MoKa3ye MpaKTHKa, BCl 111 HEBpaxoBaHl MapaMeTpH B CYKYITHOCTI TE€X MAalOTh
3HAYHUH BIUIMB Ha iX YMOBH 00pOOKH.

Jis onTuMmi3amii peXUMIB Ppi3aHHS KOHKPETHOTO KOHCTPYKILIHHOTO
MaTepialy HeOOXITHO B SIKOCTI MOYATKOBHX JAaHUX BHKOPHUCTOBYBATH HOTO
¢b13MKO-MEeXaHIYHI BIACTUBOCTI Ta XIMIYHMM CKiIaja. AJle OCKIJTBKH TaKUX
XapaKTepUCTHK MaTepiady JOCHUTh BeJHWKa KiJIbKiCTh, TO IIed MacHuB
no4yaTkoBoi 1HdopMaIlli IONIIBHO 3MeHIUTU. [[poro MokHa AOCITTH 3a
JIOTIOMOTOF0 BUKOPHUCTAHHS (PaKTOPHOTO aHami3y, SIK METOIy 0araToMipHOTO
CTaTUCTUYHOTO aHamizy. BiH 103BoJisIE pO3pOOUTH MaTEMAaTUYHI MOJEI, 1110
OB’ SI3yIOTh TIOYATKOBI IMapamMeTpd, M0 XapaKTepU3yIOTh BIIACTHUBOCTI
00po0IOBaHOTO  Martepialy, 3 HEICHYIYUMHU JIATCHTHUMH 3MIHHUMHU.
OTtpuMaHi JIaTeHTHI 3MiHHI, a TaKOX 1iX 3HAYEHHS, 10 BHU3HAYEHI 3a
JOTIOMOTOI0 MAaTeMAaTHYHHUX MOJIeNieH, BHUKOPHUCTOBYIOTHCS [IJIi CTBOPCHHS
HOBOT'O MacuBy 00po00BaHO1 iH(OpMAaIlii 3HAYHO MEHIIOI pO3MIPHOCTI, HIXK
MMOYaTKOBH.

BpaxyBaHHsT BCiX XapakTepUCTHK 1 BJIACTHBOCTEH MarepiaiiB 3
BUKOPHUCTAHHSAM (PAKTOPHOTO aHaMi3y J03BOJSIE OTPUMATH ONTUMAaJbHI
pPEeXUMU pi3aHHS 0€3 3HAYHO1 BTpAaTH 1H(HOPMATUBHOCTI MOYATKOBUX JaHUX. B
pe3yJbTaTi OO 3MEHIIMUTHLCS Yac 0OpOOKH MOBEPXOHb, & B 3B SI3KY 3 IIUM -
30UTBIIMTRLCS MPOAYKTUBHICTD Tparli. HaBeeH1 moka3sHuku mpoiiecy oOpooku
JIO3BOJIATh 3MEHIIUTH COOIBApTICTh BUTOTOBJICHHS JETaJell Ta MpUJaiB B
IJIOMY.
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IOOEKTUBHOCTH U DJKOHOMNYHOCTb METOJA
HEPA3PYIHAIOIIEI'O KOHTPOJIA: YJIbTPA3BYKOBBIE
TOJIIUHOMEPBI TY3-1 U TY3-2

JIns  KOHTpPOJS TONIIMHBI HW3ACIMA IIUPOKO  HCIOJB3YeTCS  METOJT
YJIBTPa3BYKOBOM TOJIHMHOMETPUU. DKOHOMUYHOCTh 3TOTO METOJIa 3aKJIF0YaeTCs B
TOM, YTO TOJIIIMHA MOXET OBITh M3MEpPEeHa Maxe B TEeX H3IENHsIX, JOCTYI K
KOTOPBIM HMEETCSI TOJIbKO C OJHOW CTOpPOHBI. boriee moapoOHO paccMOTpUM B
MOJeIM TIPUOOPOB: yIbTpa3BykoBble TommuHOMepbl TY3-1 u TY3-2, koropsie
NpeAHa3HAuYeHbl JUISl HW3MEPEHHUS TONIIWHBI HM3JEIUH W3 KOHCTPYKIIMOHHBIX
METANTHYECKUX CIUIABOB, a TaKXKe IJIsi U3MEPEHHUsS CKOPOCTH PaCIpOCTPAHCHUS
yIabTpa3ByKoBbiX konebanuit (Y3K) B MeTamiax mpu U3BECTHOM TOJIIIIKHE.

[IpuGopbl TO3BOJSAIOT W3MEPATH TOJIMMHY B M3JIETUAX U3 JIIOOBIX
MaTEepPHAJIOB CO CKOPOCTHIO paCIPOCTpaHEHUS YIbTPa3ByKoBbIX KosieOanwuii (Y3K) B
npenenax or 3000 o 6500 m/c ¢ 3aryxanuem Y3K Ha yacrote 2,5 MI'm no 0,1
ab/em st TY3-1 u ot 10010 9999Mm/c/c 3aryxanuem Y3K Ha wactore 5 MI'1| 10
10 ab/ecm mns TY3-2. Ilpu 3TOM BEpXHHH TpeAesT U3MEPSIEMON TONIIUHBI OyIeT
OTpeNeNaThCs 3aTyXaHueM. B Hacrosiiee BpeMsi MpuOOPBI HCTIONB3YIOTCS BO BCEX
OTPACIISAX MPOMBIIIJIEHHOCTH.

C nomompio TY3-1 u TY3-2 usmepsiercs ToJIMHA CTEHOK TPYOOIPOBOJIOB,
COCYJIOB JaBJICHUS, KOTJIOB U JPYTUX OTBETCTBEHHBIX M 0COOO OMACHBIX OOBHEKTOB,
B TOM YHCJIE /ISl ONPEICIICHUSI CTETIEHH KOPPO3UOHHOTO U 3PO3MOHHOTO U3HOCA TI0
ocTaTouHOM TomnmuHe. [IpuHIMN paGoThl MPUOOPOB OCHOBAH HAa YJIBTPa3BYKOBOM
UMITYJIbCHOM ~ 3XO-METOAEC  HM3MEpPEHHUs, KOTOPhIM  HCIOJB3yeT  CBOMCTBA
yIBTPa3BYKOBBIX KOJEOAHWI OTpakaTbCs OT TPAHUIBI pa3jiesia cpel C Pa3HBIMU
AKyCTUYECKUMHU COMPOTHUBJICHUSAMH. B CBSI3M C WX DKOHOMHUYECKOW BBITOJOM
JaHHble  TpHOOpPHI  MPUOOPETEHBI  MHOTUMH  TPEANPHUATHSIMU,HAIIPUMED:
I'ocynapcTBeHHOE IPEATPUITHE "3aBoj UM. Manbliesa”, YMI'
"TIPUKAPITATTPAHCT'A3", OAO "IuenpoA3OT", ApreMOBCKUIl 3aBOJ
maMnaHckux BHWH, KueBCKUH METPOMOJIWTEH, NPEANnpuaTUs Y Kp3ali3Huli",
npeanpusituss HAK "Hedreraz VYikpawnsl', ['OCTOMENbCKHM CTEKJIO3aBOJ,
JIpBOBTEILTIO3HEPTO.

B 3akiroueHWHM OTMETHM, YTO YIbTPa3BYKOBbIE ToiuuHoMepsl TY3-1 wu
TY3-2 mo cBOoMM TEXHUYECKUM XapaKTEPUCTHUKAM HE YCTYHaloT 3apyOeKHBIM
aHajoraM, a IIeHa OTCUCCTBCHHBIX TOJIIMHOMEPOB 3HauuTeapbHO Hiwke (TY3-1
5958,00rpH., TY3-2 4 176,00rpH.). Ha oTeuecTBEHHOM pBIHKE 3TH MPHOOPHI
MpeayiaraloTcsl TaKUMH JIHjaepaMu B obmactu mpubopocTpoeHust kak HIID
"ViprpakoH-Cepsuc” u HII® "llpommpunan”. Mamnbsie raGapuThl mpuOOpoB, HUX
ABTOHOMHOCTh W TIPOCTOTA YIPABJICHHSI, ONEPATHBHOCTH MPOBEACHUS N3MEPEHUI
TOJIIIUHBI U3JIeTTUH, BO3MOXKHOCTh MPOBEACHUS H3MEPEHUN B TPYIHOMOCTYITHBIX
MeCTax, HAJEeKHOCTb B OJKCIUIyaTalluh MPUOOPOB TO3BOJSIOT HCIOJIb30BaTh
nprOOPHI IS PA3TUYHBIX 33]1a4 KOHTPOJIS TONIIUHEI IPA PA3TUYHBIX YCIOBUSX.
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