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BIATI'YK

odiniiiHoro omoHenTa 3aBixyBaua Kadeapu «ABTOMaTH3aNis Ta
kiGepOesnexa  emeprocucrem»  HalioHaJbHOrO  TeXHi4HOro
yHiBepcuTeTy ''XapKiBCbKHH NHOJiTeXHiYHMA iHCTHTYT", IOKTOp2
TexHiYHHX HaykK, npogecopa I'pu6a Oxera I'epacumoBu4a Ha
nucepranilo Bacuienxo Cepris Bikroposnua «/lociifKeHHs
NpHYMH 3HHJKEHHS TepPMiHYy CJIy:OM i30siuii AaCHHXPOHHMX
ABUryHiB Hanpyrowo 1o 1000 B», nogany Ha 3100yTTsl HAyKOBOIO
CTyNeHsi KaHAHIATA TEXHIYHUX HayK 3a cnenianbuictio 05.09.03 —
eJeKTPOTeXHiuHi KOMIUIEKCH Ta CHCTEMH [0 cHewliaji3oBaHol
BueHoi paau /I 64.832.01 XapkiBcbKoro HaliOHAJBLHOIO TEXHIYHOIO
yHiBepCHTETY ciiibcbKoro rocnogapersa imeni [lerpa Bacuienka

AKTYaJbHICTL __TeMH _ aucepTamiiinoi __poGoru. Po3pobnsioun  HOBI

NiarHOCTHYHI METOAM KOHTPOIIO TEXHIYHOTO CTaHy aCHHXPOHHMX JBUTYHIB (AJ),
0 NPalOIOTh y METalypriiHOMy BHPOOHHUITBI, TipHUYOMOOYBHUX KOMILIEKCAX,
epeBaHTAXyBaJbHUX KOMIUIEKCAaX MOPTIB, CLIIBCBKOMY TOCIIOAAPCTBI Ta iHle Tpeba
MaTH Ha yBa3i iX poOOTy y HECIPHUATIMBIX YMOBaX BUPOOHHIITBA, & OTXKE, IIPUILISTH
0COOJIUBY yBary yJIOCKOHAJIECHHIO HepyHHIBHOTO KOHTPOIIO, PO3pOOLi MPHUCTPOIB
nepesaBapiiiHoi AiarHocTuku. st LBOro HEOOXifHE NOENHAHHS TEOPETHYHOIO I
NPaKTHYHOIO PO3MIISALY HACTYIHHX HMTaHb: PO3POOKM MaTeMaTHYHMX MOJENeH
(i3MUHMX IPOLECIB, AKi MPH LILOMY BiIOyBatOThCs; OOIPYHTYBaHHS HOBHX TEXHIYHUX
pO3B’SI3aHb y IPHCTPOSX, IO BUKOPHUCTOBYIOTHCS Ul JOCSTHEHHS METH; BHMOIp Ta
eKCIIepUMEHTAIbHA NEpeBipKa MmapaMeTpiB K CaMHUX IPOILECiB, Tak i PO3pOOJIEHUX
IIPUCTPOIB.

B mpomeci ekcmiyarauii  AJl, BIUIMB  HECHpHUATIMBUX  (DaKTOpiB
HAaBKOJIMIIHBOTO CEPEIOBHUINA 1 3MIHEHHX [OKa3HUKIB SKOCTI eJeKTPOEHEPTil,
IIPU3BOIUTE 0 MIPUCKOPEHOI0 3HOCY i30isil. B pe3ynbraTi BUHUKAIOTh MiKBUTKOBI
Ta MixkdasHi 3aMUKaHHsi, MPoOOI Ha KOpImyc. MIDXKBITKOBI 3aMUKaHHS MOXYTh MaTd
He3Ha4YHi MPOSBHU i PO3BUBATUCS IMOCTYIOBO. BrpoBamKeHHs HepyHHIBHUX METOMIB
IiarHOCTYBaHHSI IMOTOYHOTO CTaHy eJEKTPOABHUIYHIB, JO3BOJIUTH CBO€YACHO
BUSBJIATY HE3HAYHI NPOSBH MDKBHTKOBHUX 3aMHKaHb 1 YHHKATH aBapiifHOi cuTyalii i
HOPYIIEHHS TEXHOJOriuHOro mporecy. CTae MOXJIHUBHM peajli3yBaTd TEXHOJOIIIO
o0CTyroByBaHHs MO (aKTUYHOMY CTaHy. Take oOOCIyroByBaHHs IIPU3BENE [0
3pOCTaHHS dYacy MDK TIIOTOYHMMH 1 KalliTaJIbHUMM PEMOHTAMH, 3HIKCHHS
aBapifHOCTI, 3pOCTy €KOHOMIYHOCTI BUPOOHUIITBA.

IcHyI04i po6OTH, MPUCBSYEHi PO3pOOLI CydacHHUX IiarHOCTHYHMX METOJIB, HE
3aBKIM MAIOTh Ha YBa3i HEOOXiHICTh IpoaHaii3yBaTH Ta OLIHUTH iCHYIOYi METOMIH 1
3acO0M MiarHOCTHKM, KOHTPONIO Ta 3aXHMCTy TexHidHOro crany AJl; pospoOutu
MaTeMaTH4YHi MoOjelli BHUABJIECHHS BHTKOBHX 3aMHKaHb B ITIOYaTKOBMH MOMEHT 1X
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BUHWKHEHHS| TIPH CIIOTBOPEHHSX SKOCTi €NEKTPHYHOI EHeprii; po3poOUTH METOA
JarHOCTHKM JIOKQIBHEX TeperpiBiB i3omsuii, sKi BHKIMKaHi IHIOBUM IOKDHTTAM
pi3HOT IIPOBITHOCTI i CTPyMOBHUM HAaBaHTAXKEHHSIM.

YV 383Ky 3 BHINE CKAa3aHHM Ha3pina HEOOXIHICTH CTBOPEHH:, CHCTEM
niarHocTyBaHHs cTaHy AJl Ha OCHOBI BHKODHCTaHHS MaTe€MaTHYHHX MoJenen
HepyHHIBHOTO ~ KOHTPONIO, 3  IPOBEJCHHAM  CBO€YAaCHHX  KOMIUICKCHHX
ToTepeKyBalbHUX 00CTEXeHb [IbOro 00NaAHaHHS.

Tak¥M YHHOM, JaHa AMCepTaliiiHa poboTa € aKTyalbHOIO 3 TOYKH 30Dy
pO3B'sI3aHHS BAXIMBOI JUIs Teopii i TIPAKTUKH 3afa4i 3 PO3POOKM HiarHOCTUIHMX
MeTOiB, 110 3abe3medyaTh MiABHMINEHHS SKOCTI JIarHOCTHKH CTaHy MPALoi0uoro
eJIeKTPOIBUTyHA. i BUpilleHHs Oyne CNPUATH 3MEHIICHHIO Herepen0avyBaHuX
IPOCTOIB IIPOMHCIIOBUX IIiAPHEMCTB.

TemaTuka AucepTallil BiANOBiAae NPIOPUTETHUM HallpsMaM PO3BUTKY HayKH B
Vkpaini. Pobora BHKOHaHa Ha Kadenpi «Enextpudikanii IPOMHUCIOBUX
nignpuemMcTB»  JlepKaBHOro BHUINOTO HABYAJIbHOIO  3aKiady «[Tpura3oBCHKHI
JepKaBHUM TEXHIYHMI yHIBEpCHTET» B paMKax HayKOBO-IOCIIIHUX POOOT
«MOHITOPUHT ~ PEeXHMMIB  €JIeKTPUYHHX  MepeX,  Biff  SAKAX  JKUBILTBCS
TIepeBaHTaXyBalbHi MAIUWHK JPYroro NepeBaHTaKyBalbHOIO PadoOHy Ta BYT1JIBHOTO
TIepeBaHTaXyBaJbHOTO KoMIiekcy» (Ne nepxpeectpanii 0116U007129), B skiit
3100yBad NpUIMAB ydacTh SK BUKOHaBelb i Kadenpi «lmxeHepil Ta TEXHOJIOT11»
A30BcBKOr0 MOpchkoro iHcTuTyTy HY «Onechka MOPChKa aKafeMis».

CTyniHb  OGIPYHTOBAHOCTi __ HAYKOBHX _ NOJIO)K€Hb, BHCHOBKIB |

pekomenaauiii. Bci monojxeHHs 1 BHCHOBKH JucepTalii BBaXalo IIIKOM
OGIpYyHTOBaHMMH i nOCTOBipHUMU. OOIPYHTOBaHICTh i JOCTOBIPHICT HAYKOBMX
[IOJIOKEHb, BHCHOBKIB 1  peKOMEHJallii  BH3HAYa€TbCS  apryMEHTOBAHOO
IOCTAHOBKOIO 3aBIaHb HOCHiUKEHHs, IEPEBIPKOIO DPe3yNbTaTiB 3a HONOMOIOKO
YUCEeNbHUX Ta HATYPHHUX €KCIIEpHMMEHTIiB. AHaJI3 Cy4acHOro CTaHy MMUTaHb 3 METO[IiB
[IPOTHO3YBAaHHS PO3BUTKY BHTKOBHX 3aMHKaHp IiJ dYac ekcrulyarauii AJl Ta
JIOKAJIBHHX MeperpiBiB 0OMOTOK, IIPH IX 3aMHJIeH], BAKOHAHO B JIOCTaTHROMY o0cs3l.

OpepixaHi pe3ynbTaTH IPYHTYIOThCS Ha 3arajlbHEX MPHHIMIAX IPHUKIAIHOL 1
OGUMCIIOBATLHOT ~MaTeMaTHKH, TEXHOJIOriAX MareMaTHdHoro i  (isudHOro
MO/IeJIIOBAHHS 1 IPOBEIEHHS €KCIIEPHMEHTIB.

HaykoBa HOBH3HA A0CTIPKeHb i 0/lep/KaHMX pe3yabTaTiB. B mucepraniiinii

po6oTi po3B'A3aHO HU3KY 3ajady, 110 MOB’S3aHi 3 MOAANBIINM MOKPAIAHHIM OIIIHKH
Ta TPOrHo3yBaHHs ctaHy AJl, IO NPALIOIOTh Y CKIAJAHHX yMOBax excIulyaTalii, Ha
OCHOBI PO3POGKH JiarHOCTMYHOI CHCTEMHU MOHITOPHHTY Ta HepyHHiBHOL OIIIHKY HOro
CTaHy.

3 i€l METOIO:
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— BIepIIe po3pobieHo MeTOJ BHSBJIEHHS BUTKOBOTO 3aMHKAHHS B OOMOTLI
craTopa AJl Ha paHHil CTajii Mpu HEBENHKiH KiTBKOCTi 3aMKHEHHMX BHTKIB, KU
BiZpi3HAETHCA OJHOYACHMM ypaxyBaHHsM BifxuieHb Hampyr mno ¢asax AJ[ 1
3MiHEHOTO ONOpY B OOMOTIi 3 BHTKOBMM 3aMHKaHHSAM, INO Ja€ MOXIHUBICTH
3ar100irTH PO3BUTKY IMOIIKOKEHb 1 TI0SAB aBapiHOI CUTYyallii;

— BIepIle 3allPONOHOBAHI [IIarHOCTUYHI KPUTepil, sKi JO3BOIAIOTH 32 3MIHOO
TIOBHOTO ONOPY OOMOTKM CTaTOpa BU3HAYHUTU KiNBKICTh 3aMKHEHHMX BHTKiB, IpHU
HaMOTI[i OOMOTKM OJHMM IPOBIIHHKOM, 1 KUIBKICTh 3aMKHEHHX BHUTKIB B
napajieNbHUX MPOBIJHUKAX, IPH HAMOTII OOMOTKHU ABOMa i Olnblle mapajeibHAMH
MIPOBIAHMKAMU;

- BIepIlie 3aIpOIOHOBAHO METOJ TEMIIEPATypHOro 3axucty obmorox Al i
BU3HAYEHHS TOBIIMHM IIApy [HIy Ha MOBepXHi i30ismii, SKUH BiApI3HAETHCS
CIIOCTEPEXKEHHSAM 3a pI3HHIIEI0 [OKa3aHb MIBOX TEeMIIepaTypHUX JaBayiB, sKi
BCTAHOBJIEHI Ha JOOOBHUX 4YacTHHaX OOMOTOK, IO JO3BOJIA€ BU3HAYMTH TOBIIMHY
mapy ATy Ta HOpPH JOCSATHEHHI KPUTHYHOTO DIBHS TOBLIMHHU MUY CQOPMYBaTH
aBapiliHMii CHIHAJ 00 HEOOXiAHOCTI MPOBeAeHHS MPO(ITaKTUYHUX 3aX0/1B;

— yIOCKOHAJIEHa TeIUIoBa MOJIeNib, sika po3risaae AJl sk oIHOpiIHE TLIO, sKa
BiZIpI3HSAETHLCS ypaxyBaHHSM BiAXWieHb Hampyrm mo ¢(aszax, MO JUHAMIYHO
3MIHIOIOTBCS, i HECUMETPHYHKX OIopiB (a3 AJl, BUKIIMKaHUX HAsBHICTIO BUTKOBHX
3aMHUKaHb 200 HESIKICHUM PEMOHTOM.

3HAYMMICTD JIUISI HAYKH i NPAKTHKH BHCHOBKIB i peKOMeHAaliH 1oysrae y

KOMILIEKCHIH  IpUKIaAHIA  CHOpSAMOBAHOCTI  OTPUMaHHX  pe3yibTaTiB,  ILIO
BUKOPHCTOBYIOThCS Uisi miarHocTHkH AJl min uac ekcrutyarauii. [Ipu mpomy cif
BIIMITUTU HACTYIIHE: ,

- po3pobiieHa MaTeMaTU4Ha MOJIENTb, SIKa J03BOJISIE B Ipoleci ekciutyaranii A/l
BUSIBIIATA BUTKOBI 3amukaHHs 4—10 % BUTKIB Ha paHHIA cTaiii iIX YTBOpEHH:, B
yMOBaX HECHMMETPHYHOI HANpPyTH >KUBJCHHS, IO JO03BOJISE 3ar00irTH BUHUKHEHHIO
aBapiifHOi cutyarlii, Moxe OyTH BUKOPHCTaHa B IPUCTPOSX HEPYHHIBHOTO KOHTPOIIIO
1 3aXUCTy eNEeKTPOABUTYHIB,

- pO3po0JIEeHO CMoci0 KOHTPONIO Ta TEIJIOBOTO 3aXUCTy AaCHMHXPOHHUX
IBUTYHIB, $IKi TpAIfOIOTh B arpeCMBHOMY CEpEAOBHUII, OCOOIMBICTIO SIKOIO €
OJIHOYAaCHE BHUMIPIOBaHHS TEMIIEpaTyp BEpPXHbOI 1 HI)KHBOI JIOOOBOI YaCTUHH
OOMOTKH CTaToOpa, 3a Pi3HHUIIEI0 OTPUMAHUX JaHUX POOUTHCS BHCHOBOK IIPO TE, IO
Mae€ MicIle CTPyMOBE IIepeBaHTaXCHHs 00 MOKPUTTSI OOMOTKH 1IApOM IIHILY,

— pPO3pO0JIEeHO aIrOpUTM 1 MporpaMHe 3a0e3nedeHHs A A1arHOCTHYHOI
CHCTEMH KOHTPOIIO Ta 3axucty AJl, sika Ge3nepepBHO 3Mif{CHIOE MOHITOPHHI PiBHIB
Hanpyr, $Ga3HUX CTPYMiB, YACTOTH MEpEXi i 00epTiB eNEeKTPOABUIYHA, 1110 JO3BOJISIE
CBOEYACHO BHUSBUTH ITOYATKOBUH MOMEHT BHUTKOBOI'O 3aMUKAHHSA, THM CaMHM
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CBOE€YACHO 3amobirTh aBapiiiHii cuTyanii, i 3axuctutd AJl Bifg HemoBHO(Ma3HMX
PEeXXHMMIB 1 MPOBaJIiB HANIPYTH KUBUIBHOI MEPEXi;

- pe3yJbTaTH JUcCepTaliiHOi poOOTH BUKOPUCTaHI Ha  IPOBIJHHX
miampreMcTBax M. Mapiynonb 3 ekoHoMiuHNM edektom Oinbire 170 000 rpu./pik, a
TaKOX y y400BOMY IpoIIeci.

AHaJii3 3mMicTy AucepTauii
JHucepTauiiina poboTa CKIaga€eThes 3i BCTYIy, YOTHPHOX PO3.iliB, BACHOBKIB
tTa momatkiB. IToBHmii oOcsar mucepranii ckiamae 163 cTopiHkH, 37 PHCYHKIB IO
TeKcTy, 34 Tabmuii mo TekcTy, 99 HaiiMeHyBaHb BHUKOPHUCTaHUX JKepesa Ta 7/

nonatkiB Ha 17 cTopiHKax.

Y BeTynmi MoKazaHa akTyaJbHICTh TEMH; JaHa KOPOTKa XapaKTepHCTHKa
pobotu; chopMyIbOBaHI MeTa i OCHOBHI pe3yJIbTaTH, III0 BUHOCSATHCS Ha 3aXMCT, 1X
HOBHU3HA Ta MPaKTHYHA L[IHHICTb.

Y po3aini 1 mpoBeneHO aHalli3 ICHYIOUHX METOXIB 1 3ac00iB HiarHOCTHKH,

KOHTPOJIIO Ta 3axHCTy TexHiyHoro crtaHy AJl. BcraHoBieHo, mo MeToau
JIarHOCTYBaHHS PO3MOJUIIOTECS Ha JABI rpymu. J[o mepimoi rpymd BiZHOCSTHCS
MeToau, noTpelyrodi (opMyBaHHS INTYYHHMX 30yprOBaHb, IO BIUIMBAIOTH Ha
€JIEKTPOJABUTYH. J[0 1HIIOI Ipyny BiJHOCATH METONU (DYHKI[IOHAIBHOI AiarHOCTHKH,
30KpeMa, BIOpOJIarHOCTUKH, OLIHKa JiarHOCTUYHHUX IapaMeTpiB, CIEKTPaJbHUI
aHali3 CIOXKUBAHOTO CTPyMy. BU3Ha4YeHO, 110 aKTyaJbHOK € PO3poOKa METOiB
Oe3nepepBHOi (PyHKLIOHANBHOI AIarHOCTHUKH TEXHiYHOTro craHy AJl, DOCTOBIpHICTBH
poOOTH SKMX 3aJIeKUTh BiJl TOYHOCTI BHU3HAYEHHS IMapaMETPiB €JIEeKTPOJIBUIYHA.
IIpoBeneHo aHaii3 ICHYIOUMX METOJIB BHU3HAYeHHS IapaMeTPiB CXeMH 3aMilleHHs
AJl. TlokasaHo, IO B yMOBAaX 3MiHHOTO HABaHTAXKEHHsS HA Baly eJIEKTPOIBUIYHA i
IapaMeTpiB Mepexi, IKi AUHAMIYHO 3MiHIOIOTBCS, MOXHOKA B PO3PaxXyHKY OKPEMHX
IapaMeTpiB AJS ABUTYHIB MOTYXHICTIO A0 5 KBT 3ragaHuMu MeTOJaMu CTaHOBHTH
Big 15 mo 20 %. ITpoananizoBaHo METOAH i 3aCO0M BUSBJIEHHS BUTKOBUX 3aMMKaHb B
obmorkax AJl. Bu3HaueHO, L0 TOAAIBIIOrO PO3BUTKY BMMAralTh METOMIU
BUSIBICHHS. BMTKOBMX 3aMHKaHb B €JIEKTPOABHUIYHAaX, SKi MPAIfOIOTh B yMOBax
HEsKICHOI elleKTpoeHeprii. BcraHoBIeHO, 110 icHYrOYi MeToau Ge3ImocepeaHboro i
HEIIPSAMOI'0 KOHTPOIIIO TEMIEPATypd OOMOTOK 3acTocoBaHi s AJ] MOTYXKHICTO
Oinpme 15 kBT, IO IpaIfoloTh B yMOBaxX 3arajibHUX TEIUIOBMX IE€PEBAHTAXKEHD,
HEYyTIUBl O JIOKAJIBHUX IIEPErpiBiB, BHUKIMKAHUX 3alMJICHHSIM JIOOOBOI YaCTHHU
obMoTku craropa. ChopMyIb0BaHO BHCHOBOK, IO BHUKOPUCTAHHS CIIEIiabHAX
1HpopMaLifHUX IHCTPYMEHTIB TO3BOJHMTH 3HAYHO 3HU3UTH Cy0'€KTHBHI TOXHUOKH, IO
BHHHKAIOTh B MPOLEC] OLIIHKU TeXHIYHOTO cTany A/l
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Po3gin_2 TpUCBAYECHUH MaTeMaTHYHAM MOJENSIM BHSBJICHHS BHUTKOBUX
saMmKaH, B o6MoTkax AJl. B mepmomy TYHKTi YAOCKOHAIICHO METOIUKY
BU3HAYEHHS IIapaMeTPiB CXeMHU 3aMillleHH e/IeKTPOBUTYHIB MOTYXXHICTIO 10 5 KBT.
B pO3JIiJii BCTAHOBIEHO 3aIEXHICTh po3moziny CIpyMiB 1O (aszax eJeKTpOJBUIyHa
Bif HASBHOCTI HECHMETPHYHHX OINOpiB OOMOTOK, BUKIMKAHHX 3K BUTKOBHAMU
3aMIKAHHAMY TaK i HeIKICHIMHI PEMOHTaMH, B yMOBaX POOOTH €JIeKTPOJBHUIYHa IPH
HeCHMeTPHYHiM Hampy3i XKHUBICHHS. Po3po6ieHa MaTeMaTH4Ha MOJIeIb BU3HAUCHHS
cTpyMiB i BTpat motyxHocTell B dasax AJl mpu nosiBi 6y AKOT HECHMETpii OmopiB B
Mepexi 3 HeCHMETpI€l0 Hampyr -0 4 %. 3a3HaueHa MOJEIb BHKOPHUCTOBYETHCI B
cucTeMi PaHHBOTO BHUSBJIEHHS BHUTKOBHX 3aMHKaHb 4-10 % BuTKiB. Bucoka
qyTIUBiCTh 3a0e3MedyeThCsl TOYHHM BU3HAYCHHAM mapaMeTpiB CXeMH 3aMilleHHs
AJI i moCTifiHUM KOpeTyBaHHSM IX 3Ha4€Hb B npoueci excruryaranii. ITokasano, o
st AJL moTyxHicTio 1o 2 KBT, sKi micis HESIKICHOT'O PEMOHTY MaroTh PO36GIXHOCTI
AKTUBHUX ONOPiB OOMOTKHM CTaropa, He BpaxyBaHHS X pOo30DKHOCTEH MpHU3BEIE 110
noxubku 1o 8 %. OTpuMaHa MaTeMaTH4Ha MOJENb JO03BOJMIA yAOCKOHAIMTH
DIBHSHHSL TEIUIOBOI MOJeNi HarpiBy OOMOTKH CTaropa eJIEKTPOABUIYHa IIPH
BU3HAYEH] 3MIIKOBOrO eKCILTyaTaliiifHoro TepMiHy.

B posniai 3 mpexacraBieHi MOCHUKEHHS BIUIMBY IIapy MDAy Ha 71000BI#

uacTHHI OOMOTKHM CTAaTOpa HA JIOKANbHi TEIUIOBI MPOLECH B 3011l OOMOTKH.
OTprMaHa 3aJeXHICTb TOJAaTKOBOIO HArpiBy 1060BOi YaCTHHM OOMOTKH B (yHKLII
TOBIIMHM IUapy MHIy HOCHTH JiHiliHuMH xapakrep. ITokasaHo, w0 moONalaHHi Ha
TIOBEPXHIO 130111 MPOBIHOTO MY, PH HAsBHOCT] HEPiBHOMIPHOTO 3HOCY i30JIALIT
110 JOBXKHHI, IPU3BOAMTH NO MOABH Di3HHII IOTeHIiaiB Ha MOBEPXHi 3074l 1
TIPOTiKAHHIO MOBEPXHEBUX CTpyMiB, a BHJLIEHA MPU LBOMY eHeprisi MPUCKOPIOE
mpomec crapiHHs i3omsuii. [l OTpUMAaHHA 3aJIe)KHOCTEN 3MIHM  BEJIWYMH
[IOBEPXHEBOTO ONOpY BiJl TOBIIMHH i CKIady MHIOBOrO IOKPUTTA po3pobIeHHH
JATYAK TIOBEPXHEBOI IPOBiJHOCTI, IIO TPENCTABILIE co00I0 MapHi, MapajeibHo
PO3TAIlOBAHI €JIEKTPO/M, TIOMillleHi Ha JieNeKTpMYHY OCHOBY. BCTaHOBIICHO, IO
IBHIKICTS 3MiHM [OBEPXHEBOTO IIPOBIJHOrO MWy IIPH HOro 3BOJIOYKEHHI 1
HACTYITHOMY HarpiBaHHi 3MiHIOETBCSA Ha 10-13 % i He 3aJeXWTh BiJ TOBIIWHU
nokpuTTs. Hemposinsuil mwi € afcopOeHTOM BOJIOTH IIPH i HarpiBi, IBHAKICTH
3MiHHM TIOBepXHEBOI MpOBigHOCTI 3pocTae B 5 i Ginbie pasiB. OtpumaHi B po3Aii
TeOopeTHYHi Pe3yNIbTaTH CTATHU MiAIPYHTIM JUIs MOJABIINX IIPAKTAIHAX pPO3pOOOK.
Po3ia 4 npucBsueHnH po3podLi MPUCTPOIB, aJITOPUTMIYHOTO Ta MPOTPAMHOr0
3aGe3eueHHs IiarHOCTHKM Ta 3axucty AJl B pexumi peabHOro vacy. Po3pobieno
IPUCTPii KOHTPOIIO Ta TEIJIOBOrO 3aXUCTY oomMotok AJl, sKi INpalroTh B
3aQIAIICHOMY CEPEeNOBHIi, 3aCHOBaHMM HAa KOHTAKTHHX BUMipax TeMIlepaTypu
1060BOT YACTHHH OOMOTKH CTaTopa, 06poOLi OTPHMMAHHX NAHHX 1 Bigxmoueni AJl Bix










