PELHEH3IA
penen3eHTa Momenko Inan OuexciiBHY, K.T.H., CTapIIOro BUKJIaga4ya Kadenpu
1H(popMaIiiTHO-BUMIPIOBAJIbBHUX TEXHOJIOT1M
XapKiBChKOI'O HALlIOHAJIBHOTO YHIBEPCUTETY PAI10EIEKTPOHIKI
Ha auceprauiiiny podory Cemenixina Banepisi CepriiioBu4a 3a TeMoI0:
«YI0CKOHAJICHHA METOAMK Kaai0pyBaHb 3ac00iB BUMIPIOBAHHS TA BiITBOPEHHS
€JICKTPUYHOI0 OIIOPY»,
MPEICTABJICHY Ha 300YyTTS HAYKOBOTO CTYIICHsI TOKTOpa (iocodii
3a criemianbHicTIo 152 — MeTtpororia Ta iHpopMaIliiHO-BUMIPIOBAJIbHA TEXHIKA

rajnysi 3HaHb 15 — ABTomaTH3alis Ta Npuiago0y1yBaHHS

1. AKTyaJIbHiCTh Ta OOIPYHTYBaHHSI BUOOPY TeMHM J0C/IiIKEHHS

AKTyalbpHICTh TEeMH auceprarliiinoro jgocuipkeHHss Cemenixina B.C.
3yMOBJIEHA BC€ OUIBII 3pOCTAalOYUM JOCTYNOM KOPUCTYBayiB J0 3acoOiB
BUMIPIOBAJIbHOI TEXHIKH, 30KpeMa y cepl BUMIPIOBAHHS €JIEKTPUYHOrO OINOPY, AJIA
SAKUX HEO0OX1THO e(EeKTHBHO 3a0e3medyBaTH MPOCTEKYBAHICTh BUMIPIOBAHb IS
BIIEBHEHOCTI y pe3yJIbTaTax BUMIPIOBaHb Ta X BU3HAHHSI.

He3Baxaroum Ha HasBHICTH BEJMKOI KUTBKOCTI METOJIUK KaiOpyBaHHS 3ac001B
BHUMIPIOBAJIILHOI TEXHIKH €JIEKTPUYHOTO OMOPY B 0aratbox 3 HUX BIJICYTHI IPOLIEypU
OI[IHIOBAaHHS HEBHU3HAYEHOCTI BHUMIPIOBaHb ab0 HE PO3NISIHYTI crenudivHi
0COOJIMBOCTI Mij Yac KajaiOpyBaHHS LMX 3aC00IB BUMIPIOBaHb. Y 3B’S3KYy 3 UM Y
aucepTallii 0yJio MOCTaBJICHO HAYKOBO-MIPAKTUYHY 3a7a4y 11010 PO3POOKHU MPOIEAYp
OL[IHIOBAHHS HEBM3HAYEHOCTI BHUMIpPIOBaHb MiJg 4ac KamOpyBaHHA 3acoOiB
BUMIPIOBAaHHS Ta BIATBOPEHHS E€JEKTPUYHOIO OMOPY HAa OCHOBI METOAY €KCLECIB 3
ypaxyBaHHSM BCIX OCOOJMBOCTEN IaHOTO TUIY 3aCO01B BUMIPIOBAHHS.

Omxe, BBaXaro, 1o auceprarniiina pooora Cemenixina B.C., ska nmpucBsueHa
yIOCKOHAJIEHHIO METOJIUK KalliOpyBaHb 3aco0lB BHUMIPIOBaHHS Ta BIATBOPCHHS
EIEKTPUYHOTO OIMOPY € aKTyaJlbHOIO Ta JOIIIBHOIO, aJ K€ BOHA CIPSMOBaHA Ha
BUPIIICHHS HAyKOBO-TPAKTUYHOTO 3aBIaHHS PO3POOKM TMPOLENYyp OIIHIOBAHHS

HEBU3HAYCHOCTI BUMIPIOBaHb I ICHYIOUMX METOJIB KaliOpyBaHHsS 3aco0iB
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BUMIPIOBaHHS Ta BIATBOPEHHS €JIIEKTPUYHOTO OIMOPY Ha OCHOBI METOJY €KCIECIB 3

ypaxyBaHHS OCOOJIMBOCTEHN IIMX BUMIPIOBAHb.

JlucepTarrisi Ma€ HaCTYIHY CTPYKTYpY: BCTYM, 4 pO3MiIM, BUCHOBKH, CIIHICOK
BUKOPHCTAHUX JKEPEIN, TOIATKH.

Y nepwomy po3oini HaBemeHO Kiacudikaiiro 3aco0iB BHMIPIOBAaHHS Ta
BIITBOPCHHSI 3HAYCHBb EJIEKTPUYHOTO OMOpY Ta MPOaHaATI30BaHO iX OCOOJIMBOCTI,
PO3IIIIHYTO 1 CHCTEMAaTH30BaHO OCHOBHI €Tanu KaliOpyBaHHS 3aC001B BUMIPIOBAHHS
Ta iX OCOOJMBOCTI, MPOAHAII30BAHO ICHYIOYl METOAM KaliOpyBaHHS 3aco0iB
BUMIpIOBaHHSI Ta BIITBOPEHHS 3HAYEHb eNeKTpuyHoro omopy. [lpoBeneHo anamis
METO/[IB OIIIHIOBAaHHS HEBHM3HAYEHOCTI BUMIPIOBaHb Mij] 4Yac KamiOpyBaHHS 3aco0iB
BUMIPIOBaHHS, PpO3MVISIHYTO OCOOJMBOCTI Ta HEAONIKM ICHYIOUMX METOMIB 1
3aIIPOIIOHOBAHO 3aCTOCYBAaHHS METOAY €KCIIECIB JIJIsl OI[IHIOBAHHS HEBU3HAYEHOCTI 3
METOI YCYHEHHS PO301KHOCTEH MK ICHYIOUMMH METOJaMH IIiJi 4ac OIlIHIOBaHHS
HEBU3HAYEHOCTI.

Y opyeomy po30ini HaBeAeHO pPO3pOOJICHI 3100yBadeM Ha OCHOBI METOMY
€KCIIECIB  TPOIENypH OIIHIOBAHHS HEBU3HAYECHOCTI BHUMIPIOBaHb TiJ  dYac
KaJiOpyBaHHS Mip €JIEeKTPUYHOro ornopy. [IpencraBieHo pe3ylnbTaTd TOCHIHKEHHS
HEBU3HAYCHOCTI BUMIPIOBAHb Mij] Yac KaldiOpyBaHHS MIp €JIEKTPUYHOTO OMOpYy 3
BUKOPUCTAHHAM IU(PPOBOTO OMMETpA, MOTEHIIOMETpa Ta KOMIapaTopa, AJisi KOXKHOI
OpoLenypu po3poOJieHO OIOKET HEBU3HAYEHOCTI Ta MPOBEACHO pPO3pPaXyHOK
HEBU3HAYCHOCTI 3 BHKOPUCTAaHHIM METOAY e€KcleciB. Pe3ympTaTu mepeBipeHO
IUISIXOM TOPIBHAHHS 3 OLIHKaMU pO3UIMPEHOI HEBU3HAYEHOCTI, OTPUMAHHMHU
MetoaoMm Monte-Kapio.

Y mpemvomy po3oini HaBeAeHO PO3po0JeHI 3700yBaueM Ha OCHOBI METOIY
€KCIIECIB  TPOIENypH OIIHIOBAHHS HEBU3HAYECHOCTI BHUMIPIOBaHb TiJ  dYac
KamiOpyBaHHS OMMETpPiB. PO3rIIIHYTO 0COOMMBOCTI KajmiOpyBaHHS aHAJIOTOBUX
OMMETPIB 3 HEJIHIHHOIO ITKAJIOI0, 3aIIPOTIOHOBAHO AJITOPUTM OI[IHIOBAHHS YHCJIIOBOTO
3HAYEHHSI BUMIPIOBAHOTO OTOPY 3a HENIHIMHOIO HIKalor omMmeTpa. PosrisHyTo Bci

CYTTEBI CKJIQJIOBI HEBM3HAUCHOCTI TiJI Yac KaimiOpyBaHHS aHAJIOTOBUX OMMETPIB.
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Po3pobneno  anroputm  imeHTH(IKaIll  HEMOJIHOMIUIBHUX  KallOpyBaJIbHUX
3aJIEKHOCTEH, 110 MPUBOJATHCA 10 JIHIKHUX 3aJIEKHOCTEH METOJIOM 3aMiHU 3MIHHUX.

Y yemeepmomy po3oini 3700yBayeM pPO3IIIIHYTO OCHOBHI 3acajy MpPOIIECY
BIATBOPEHHS! OJMHHUII EJEKTPUYHOIO OIOpy 3a JA0NOMOoror eramoHa Oma Ha
KBaHTOBOMY e(ekTi Xoiuia 1 mMaciiTadyBaHHS OJMHHULI E€IEKTPUYHOIO OMOpY IS
MOAAJIBIIOT MepeAadl podounmM etanoHaM. lIpencraBiieHO Mpoleaypy OLIIHIOBAHHS
BIJIMOBITHOCTI 3aC001B BUMIPIOBaHb METPOJIOTIYHMM BHUMOTAM 3a pe3yJibTaTaMH iX
KaiOpyBaHHSI. [IpoBeneno  aHami3  ICHYOUMX  METOMIB  KOpPETyBaHHS
MDKKaTiOpyBaJIbHUX IHTEPBAJIIB Ta 3alpONOHOBAHO YAOCKOHAJNEHWU MIAXiA 10 iX
KOPEKITIi.

BBaskaro, 110 qucepraiiisi € 3aBepIIeHOI0 HAyKOBOIO Tpariero, a ii opopmiieHHs
BianoBigae BuMoram «llopsiaky mpucymKeHHs cTyneHs JokTtopa dutocodii Ta
CKAaCyBaHHSI PIIICHHS pa30BOi CIEIiali30BaHOI BUCHOI pajid 3akjiaay BHUIOI OCBITH,
HAyKOBOi YCTaHOBM TIPO TMPHUCYKEHHS CTYNEHS JokTopa digocodiin, sKuii
3aTBepKeHo nocTaHoBo Kabinety MinicTpiB Ykpainu Big 12 ciuns 2022 p. Ne 44)
Ta «Bumoram 10 odopmieHHs naucepranii», fAKi 3arBepkeHo Hakazom

MinictepcTBa ocBiTH 1 Hayku Ykpainu Bix 12.01.2017 Ne 40.

3. 3B'f30k po0OTH 3 HAYKOBUMH MNpOrpaMaMu, IUIAHAMHM, TeMaMH,
rpaHTaMHu

HuceprarniitHa poOoTa BHKOHaHa B pamkax B pamkax HJIJKP 20-04
(mepxaBHuii peectpanitauii Homep 0121U107763) «Po3pobka mporenyp cucrem
YOpPaBIIHHSA ~KaliOpyBalbHOI JlabopaTopii», sKa BHKOHYBaldach XapKIBCbKUM
HalllOHAJbHUM YHIBepcUTEeTOM pajaioenekTpoHikn a1 TOB  ««KaniOpyBanbHa
nabopatopia «Metponoriss». ABTOp OpaB y HHUX ydacTb fAK Oe3nocepenHii

BHUKOHABCIb.

4. CrynmiHp OOIPYHTOBAHOCTI HAYKOBHX II0JIOK€Hb, BHCHOBKIB i
pexkoMeHaauiii, chopMyIb0BaHUX y AUCEPTAIIL
JloCcTOBIpHICTh Ta OOTPYHTOBAHICTh HAYKOBUX IIOJOKEHb, BHCHOBKIB Ta

pGKOMeHI[aHiﬁ y pO6OTi 3a0e3IIeYeH0 3aCTOCOBAHUMH MCTOJaMH MaTEMaTUYHO1L
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CTaTUCTHKH, TeOpii BHUMIpPIOBaHb JUIS TIOJAHHS  PE3YyJbTaTiB  OILIHIOBAHHS
HEBU3HAUYCHOCTI BUMIPIOBaHb IIiI 4Yac BHUKOHAHHS METPOJOTIYHMX poOIT 3a
YAOCKOHAJEHUMH METOJMKaMU KajdiOpyBaHHS Ta TMpoleaypaMu OILIHIOBaHHS
HEBU3HAUYCHOCTI BHUMIPIOBaHb, METOJaMU CTAaTUCTUYHOTO MOJICTIOBAHHS IIiJT 4ac
MEePEBIPKU TOCTOBIPHOCTI PE3YJIbTATIB.

Takox, OOIPYHTOBAHICTh HAyKOBHUX IOJIO)KEHb, BHCHOBKIB 1 PEKOMEHJAIIiH,
chopMyTLOBAaHUX Yy JUCEPTAIiiHIA po0OOTi, 3a0e3meuyeThCs pe3yJIbTaTaMu
MOJICIIIOBAaHb Ta TMPOBEJACHUX MPAKTUYHUX EKCIEPUMEHTIB, SKi BpPaxOBYIOTh yCi
OCHOBHI (haKTOpHU BIUIMBY. 3alpONOHOBaHI YyJOCKOHAJICHHS IIOJ0 OI[IHFOBAHHS
HEBU3HAYCHOCTI OyJM TIOPIBHSAHI 3 ICHYIOUMMH METOJaMM  OI[IHIOBaHHS

HEBU3HAYCHOCTI Ta IMOKa3aJId BUCOKUM PIBEHB 301ry.

5. OcHOBHI HAyYKOBI pe3yJbTaTH, OJeP:KAHI ABTOPOM, Ta iX HOBH3HA

Marepianu mguceprailii JOCHUTh IMOBHO BHUKJIAAEHO y |7 HAyKOBHX Mparsix
aBTOpa 3a TEMOIO JMcepTallii, 30kpema 7 crare (inmekcyrorbes y Web of Science) 3
HUX — 6 crareil y (paxoBUX MEpIOAMYHHUX BUAAHHSAX YKpaAiHU 3 TEXHIYHUX HAYK, |
crartsi 'y 3akopmoHHomy BumanHi (CIHIA), wasBammu € 10 T1e3 momoBimed y
Marepiaax MDKHApPOJHHMX HAayKOBUX KOH(epeHIid (3 HUX 3 IHAEKCYIOThCS Y
Scopus).

3100yBa4 Ha OCHOBI CBOiX JOCIHIIPKEHb OTPMMAaB HACTYIIHI HOBI HAyKOBI
pe3yibTaTH:

1) Bnepie oOGrpyHTOBaHa JOIIBHICT BUKOPUCTAHHS METOJY €KCIECIB IS
OTPMMYBaHHSI OL[IHOK PO3IMIMPEHOT HEBU3HAYEHOCTI BUMIPIOBaHb IIJ 4ac
KayiOpyBaHHS 3aC001B BUMIPIOBAHHS Ta BIATBOPEHHS €JIEKTPUUYHOTO OIOPY;

2) Y10CKOHANIEHO ICHYIOUYl METOJMKHU KallOpyBaHHS 3ac00iB BUMIPIOBaHHS Ta
BIJITBOPEHHS 3HAYEHb E€JIEKTPUYHOTO ONOPY B YACTHHI OLIHIOBAHHS HEBU3HAYEHOCTI
BUMIPIOBAaHb Ha OCHOBI METOJTY €KCIIECIB;

3) Bmepme pos3pobiena Meroauka igeHTH(IKAIII  HEMOJIHOMIAIIBHUX
KaJTiOpyBalbHUX 3AJIKHOCTEN 3 ypaxyBaHHSIM IHCTPYMEHTAJIbHUX HEBU3HAUYEHOCTEH

3ac001B BUMIPIOBAJIBHOI TEXHIKH;
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4) Brepiie po3po0IeHO alropuT™M 1 METOAMKA KOMITEHcAIlli MOXUOOK BIIIIKY
i 9yac KayOpyBaHHS aHAJOTOBUX OMMETPIB 3 HEJIIHIMHOO IIKAJIOH0;

5) OTpumana  moJajgbIIMM  PO3BUTOK  METOAUMKA  KOpPEryBaHHS
MDKKaJIIOpYBaJIBHOTO  IHTEpBally 3aco0iB  BUMIPIOBaHb 3a peE3yJibTaTaMH  iX
MONEPEIHIX KaliOpyBaHb;

6) VYIockoHalleHa METOJIMKA OIIHIOBAaHHS WMOBIPHOCTI  BIJMOBIIHOCTI
BIJIKQIIOPOBAaHUX 3ac00IB BHUMIPIOBaHHS BHUMOI'aM TEXHIYHOI ab0 HOPMAaTHBHOI
JIOKyMEHTAII{i.

7) VYnockoHalleHI TpolEeAypH Balijamii METOAUK KamOpyBaHHS MIp

EJIEKTPUYHOTO OTMIOPY Ta OMMETPIB MOCTIHHOTO CTPyMY .

6. IlpakT4He 3HAYCHHSA OJIeP/KAHUX Pe3yJIbTATIiB

OpepxaHi B JucepTalii pe3yiabTaTd MOXYTbh OyTH BHMKOPHMCTaHI IIJ Yac
PO3pOOKH 1 BIPOBAIHKEHHSI METOJUK KaJliOpyBaHHs 3ac001B BUMIPIOBAHHS HA OCHOBI
METO/Y €KCIIECiB, aBTOMAaTHU3allii pO3paxyHKIB il Yac OLIHIOBAHHS HEBHU3HAYEHOCTI
Ha 0a31 po3po0ieHuX OKKETIB HEBU3HAUEHOCT], a TAKOX JIs1 pO3POOKH MPOLEAYP
BaJiAaIlii METOJIMK KamiOpyBaHHS, BU3HAYCHHS BIAMOBIIHOCTI 3aC001B BUMIpIOBaHHS
3a pe3yJibTaTaMH iX KajJiOpyBaHb 1 KOPETyBaHHS MIKKaIiOpyBaJbHOTO IHTEpPBAY.

[{e miaTBEpHKEHO BUKOPUCTAHHSAM PE3YJIbTaTIB TUCEPTAIliitHOT poOOTH il yac
pPO3pPOOKH METOJMKH BH3HAYEHHS MDKKAIIOPYBaJIbHOTO I1HTEpPBATY Ta METOJMKHU
OIIHIOBAaHHS HEBM3HAYEHOCTI BUMIpIOBaHb Mmia 4dac kaniopyeanHs 3BT mis TOB
«KamniopyBanpHa nabopatopis «Metposnoris» B pamkax HJIJIKP 1 po3pobnenni
METOJIMK KaJIOpyBaHHS OMMETPIB Ta MIp €JIEKTPUYHOTO OMOpY JJsl KaliOpyBaJlbHOI
na6opatopii I1I1 «HBL] OB «tOr», Takox BIpoBayKEHHSAM METOIUKH 1AeHTU(IKALIT
HETOJIIHOMIAJIBHOI KanmiOpyBaldbHOI 3aJ€XKHOCTI 3 ypaxXyBaHHSM IHCTPYMEHTaJIbHUX
HeBu3HaueHocted 3BT B HaBuanbHmii mpouec Ha kadenpi IBT XHVYPE, ne Bona
BUKOPHUCTOBYETHCS M1l YaC BUKOHAHHS KypcOBOI poOOTH 3a AUCUHUILIIHOK «OCHOBH

METPOJIOTIi Ta BUMIPIOBATBHUX TEXHOJIOT1I.

7. JloTpuMaHHA aKajaeMi4HOI 100poYeCHOCTI

3a pesyibTaTaMu aHai3y JucepTallii Ta MyOJiKaliii aBTOpa MOPYIICHHS



aKaJIeMI9HO1 TOOPOUYECHOCTI HE BUSBIICHO.

8. 3ayBaxkeHHs 10 3MicTy auceprauii

Huceprariisi € Q0CTaTHRO BaroMoOK HAyKOBOIO Tparelo, CIpsSIMOBaHA Ha
PO3B’sI3aHHS aKTyalbHUX MPHUKIAJHUX 3a/1a4, aje He Mmo30aBieHa JeSTKUX HEIOMIKIB.
Cepen HeIOMIKIB CIiJ] BII3HAYUTH HACTYIIHI:

1) Ha crop. 46 y myHKTI 5 CHOMCKY HEY3rOJKEHE PEYEHHS «...SK OLIHKa
BHUXIJIHOI BEIMYMHHU OyjJe 3MIHIOETBCS 31 3MIHOIO OIIHKH BXITHHUX BEIIMYMH Ta
3HAXOIUTHCH. ...

2) Ha crop. 49 y n. 1.3.1 npu Bkasanni mgianasony «sig 10° 1o 10% ne Bkazano
OJIMHUIII BUMIPIOBaHb — MOTPIOHO oaaTu OM.

3) Ha crop. 76 y Tabmaumi 2.3 B koedimieHTi uyTauBocTi GirypyroTs KeabBinu,
a y BXiaHid BenuuuHi Llenbcii — HE3pO3yMUIO UM 1€ MPAaBUJIBHO BKAa3aHO, YU €
OMMJITKOIO.

4) 3actocyBaHHS PO3MIPHOCTI Jisi TEMIEPATypHOro Koe(dillieHTy omnopy
noTpeOye MOSCHEHHs, OCKUIbKM Ha Ha cTop. 75 BiH Mae po3MipHicTh 1/K, a Ha
cTop.94 — 1/°C.

5) Ha crop. 96 pe3ynbTar po3paxyHKy CyMapHOi CTaHAapTHOT HEBU3HAYEHOCTI
BHPAKEHUM B OJJMHUISX BUMIPIOBAaHHS B KBaapati — MOM?,

6) Ha pucynkax 3.3 — 3.7, 4.1 Ha KOOpJIUHATHUX OCSIX IMOBUHHI OyTH HaBeJEHI
OJIMHUIIl BUMIPIOBaHHS BEJIMYMH.

7)  Crop. 111 nyHkr BucHOBKIB 7. Hammcano, mo moxuOka iHTEPHOJIAIT
Moske mocsiratl 81 %. Jlopedno BkazaTu, 1o came -81 %.

8) VY Tabxn. 4.15—4.17 noryxHicTh BKa3zaHa y Bonbrax.

[Ipote, BusiBICHI HEAOTIKH KOJHAM YAHOM HE BIUTMBAIOTH HA BUCOKY OIIIHKY

JUCepTAIlii Ik HAayKOBOi POOOTH.

9. 3arajibHi BUCHOBKM 11010 AMcCepTALil
Braxato, mo mucepramiiina po6ora Cemenixina Bamepis CepriiioBuda Ha
TeMy: «YJIOCKOHQJICHHS METOJAUK KaliOpyBaHb 3aco0iB BUMIPIOBAHHS Ta

BIITBOPEHHS €JIEKTPUUYHOIO OMOpY», MpEeACTaBiIeHa Ha 3A00YyTTs CTYNEHS JOKTOpa
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dinocodii 31 cremiansHOCTI 152 — Merposorist Ta indopmaniiino-BuMipioBansHa
TEXHIKa, ramy3i 3HaHb 15 — ABTOMaTH3alis Ta NPpUIano0yayBaHHS, SBISE COOOO
3aBEPIICHE CaMOCTIMHO BUKOHAHE JOC/IPKEHHS, 1K€ BUKOHAHO HAa HAJIEXKXHOMY PiBHI.

B nucepranii po3s’si3aHO BaXKJIMBY HAyKOBO-NPAKTHYHY 3ajady, 110 [OJSTac B
YIOCKOHAJICHHI METOJMK KajliOpyBaHHsA 3aco0iB BHUMIDIOBAHHS Ta BiITBOPEHHS
CJICKTPUYHOIO OIOPY Ha OCHOBI METOAY €KCLECIiB Ta BpaxyBaHHS IIiJl dYac
OLHIOBAHHS HEBU3HAYEHOCTI BCIX CKJIAJOBHX, IO MAIOTh MICIE IPU KamibpyBaHHi
MIp eJIEKTPHYHOTO OIIOPY i OMMETPIB, a TAKOXK B L{JIOMY IiABHILIEHHS €QEKTUBHOCTI i
SIKOCTI  KayiOpyBanbHUX DPOOIT 32 PaxyHOK YAOCKOHANEHHS iCHYIOUHMX METOMK
KalliOpyBaHHs, PO3PaxyHKy HEBH3HAYCHOCTI, KOPEryBaHHS MiXKKaTibpyBaIsHOTO
IHTEpBaly 1 OIIHIOBaHHA  BIJMOBIAHOCTI  3acO0iB  BHUMIDIOBAaHb  TeXHIUHIMA
JNOKYMEHTAIII1.

3 BHILEBKAa3aHOro, BBaXaw, o 3000yBau Cemenixin Banepiii CeprifioBud
3aCIYrOBYE Ha TMPHUCY/UKEHHS HAyKOBOTO CTyINEHs JAoKTopa ¢inocodii 3a
crietianbHicTio 152 — Metpoioris Ta iHdopMauiiiHo-BUMIpIOBAIbHA TEXHIKA, Tamy3i

3HaHb 15 — ABTOMaTH3alLis Ta mpuiaago0y1yBaHHs.

Penienzenr:

CTapIlUi BUKJIaja4d Kadeapu

1H(pOpMaLIHHO-BUMIPIOBAJIBHUX TEXHOJIOTIH

XapKiBChKOI'0 HalliOHAJIBHOTO YHIBEPCHUTETY

pPafioeNneKTPOHIKH, K.T.H. Inna MOIIIEHKO

IMinmuc Momerxko 1. O, 3adi
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