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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyadabHicTh TeMu. OnHI€T 3 TONOBHHUX 3a7a4 OyIb-SKOI €HEPrOCHUCTEMHU €
HaJlllHE EJIEKTPOIIOCTAaYaHHs CIOXKMBAuiB, KOTPE 3AIMCHIOETHCS MEPEBAXKHO Yepes
NOBITPAHI JIiHII enekTpornepenaBanHs. B ekcmyaramii mositpsui  miHil  (ITI)
H1JAI0THCS TTOCTIMHOMY BIUIMBY 30BHIINIHIX (DAKTOPiB, HAMHEOE3MEUHIIINMU 3 SKUX €
oxxeneaHo-mamMopo3eBi yrBopeHHs (OIIY). Oxenenni aBapii € HalOIIBIT BAXKKUMHU, K
NpaBWJIO MalOTh MACOBHUM XapakTep 1 BUMAaraloTh BEJIMKUX MaTepiajJbHUX BUTpPAT Ha
BIJTHOBJICHHSI YIIKO/KEHUX JiHIN enektponepenaBanus (JIEIT).

B mpakTuii 60pothOu 3 0OKeNneq a0 BUSHAYMIIACS JIBA HATPSIMKH, OJHUH 13 SIKUX
NOB'sI3aHUM 31 30UIbIIEHHSIM MexaHiyHoi winHocti IIJI. OpHak 3 ypaxyBaHHSM
KOPOTKOYACHOCTI Tepiofy HEOE3MEeUHUX OXKEJISTHNX HABaHTAKEHb, IO CTAHOBUTH
0,03 +0,5% Big moBHOTO CTPOKy ekcruryartamii I1JI, ekoHOMIYHO BHUIIpaBIaHUM €
APYTHUH HAmpsIMOK, IO TMepeadadae IUIaBKy OXeJIedl CIeKTPUYHAM CTPYMOM
MiABUINCHOT BeMMYMHU. EQEKTHBHICTH IIBOrO CIOCOOY IIOBHICTIO 3aJICKUTHh Bij
CBOEYACHOCTI BUSIBJIICHHS MOABH OXejenl Ha nposojax I1J1.

OcunoBuuM mnapamerpom OIIY € ToBmmHa cTiHku oxeneni. [lpu upomy, s
PaAHHBOTO BUSIBJICHHS MOSIBU OKEJIEIl, 1[0 3a0e3Meuye CBOEHaCHUM MOYATOK i1 MJIaBKH,
HEOOX1THI JaTYMKHA 3 TAKOK YYTIMBICTIO, fAKi O 3a0e3leuyBajii CUTHAJI3ZAIIIO MPO
nosisy OITY nipu TOBIIMHI CTIHKU OKeJeal MeHie 1 M.

Bigomi Ha ChOromHiIHIA ACHH JATYMKA MOMKJIMBOTO YTBOPECHHS OXKEIeal B
O1IBIIOMY YHKCIIl BUIAJIKIB BUKOPUCTOBYIOTh KOHCTPYKTUBHO-MeXaHIuHy yacTuny [1JI
K €JIEMEHT BJIACHE JlaTYyMKa (BBEJCHHS B MIJBICKY MPOBOAY MEXaHIYHUX, MAarHITHUX
a00 IHIIMX JATYMKIB, CHOPYIKEHHS KOHTPOJBHUX MpOJbOTIB y31oBxk ILJI 1 T.m.).
[TomiOHuii  migxig BUMarae TepeMOHTaxy auassHok  I1JI,  iHauMBIgyabHOTO
«HACTPOIOBAHHS» BUMIPIOBaHb MpHU JyK€ HU3bKIM ixHIA ToyHOcTi. KpiMm TOrO,
(YHKITIOHYBaHHS BCiX BIJJOMHX JIaTYMKIB BHMAara€ HasBHOCTI B iXHBOMY CKJIaJi
HarpiBaJIbHUX €JIEMEHTIB, IO CIOXWBAaIOTh MEBHY KUIBKICTH eleKTpoeHeprii. Tomy
BUPIIIEHHS HAayKOBO-TIPAKTUYHOI 3aj7[a4i CTBOPEHHS TEXHIYHUX CHCTEM KOHTPOJIO
Mpollecy YTBOPEHHS OXKeJell, SIKI MaloTh BHCOKY 4YYTIWBICTh, O€31HEPIlIHI,
CIIO)KMBAIOTh MaJl0 C€HEprii, € aKTyaJbHUM 3aBIaHHSAM Ta CKJIajJ0 HalpsSIMOK
JTUCePTALlIMHUX JTOCTIKEHb.

3B'A30k po0OTM 3 HAYKOBUMHM MNpOrpamMaMu, IUIAaHAMH, TeMaMH.
Hucepramiitna po0OoTa BHKOHaHa Ha Kadenpi mepegavi eJISKTPUYHOI EHeprii
HanioHanbHOTro TEXHIYHOTO YHIBEPCUTETY «XapKiBChbKUN MOJITEXHIYHUN THCTUTYT» B
paMKax poOiT aepxk6romkeTHoi Temu MOH Ykpaiau ,,Po3poOka MeToiB i IBUIICHHS
e(DEeKTUBHOCTI TPAHCIOPTY EJIEKTPUYHOI EHEeprii Ta eKCIuTyaTalliifHoi HaIHHOCTI
enekTpoeHepreTnaHux Mepexk Ykpaiau”, (JIP Ne 0109U005061), B sikiit 3100yBay OyB
BHKOHABIIEM OKPEMUX €TaIliB.

Meta i 3agpaui gociimkeHHs. MeToo poOOTH € BIOCKOHAJICHHS METOJIIB
KOHTPOJTIO 0’KEJIeTHO-TTAMOPO3EBUX YTBOPCHB IIUITXOM BITPOBAKCHHSI
€JIEKTPOMATHITHOTO MPUCTPOIO HA OCHOBI BIIKPUTOTO PE30HATOPA 3MIHHOTO Mepepizy,
HaIpsIMJIEHOTO Ha OTpUMaHHS 1H(OpMaIii MPo MOYATOK YTBOPEHHS OXKeNeAl 1, TUM
caMuM, Ha TABUIIICHHS €()eKTHBHOCTI pOOOTH AUCTIETUEPCHKUX CIYKO €HEPTOCUCTEM.
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VY pamkax nmoctaBieHOi MeTH C(HOPMYJIbOBaH1 HACTYITHI 3a1a4i:

— MPOBECTH aHaJi3 ICHYIOUHMX Ha ChOrOJHI METOJIB Ta 3aco0IB KOHTPOJIIO
O’KeJIeTHO-TIaMOPO3EBUX YTBOPEHb, a TAKOX, 1H(POPMALIMHUX XapaKTEPUCTHK, KOTPI
BUKOPUCTOBYIOTBHCS Y IAaHUX TIPUCTPOSIX;

— moOyaoBa ¥ peamizallis MaTEMaTHUYHOI MOJEN PO3MOJUTY BHYTPILIHIX
€JIEKTPOMAarHiTHUX TOJIB Yy BIIKPUTUX PE30HATOpax 3MIHHOTO Mepepidy, Ha OCHOBI
AKOT MOXJIMBE BH3HAYEHHS CHEPreTUYHMX Ta TEOMETPUYHHUX IMapaMeTpiB JaTyuka
panHboro BusBieHHs OITY;

— OIlIHKA 3B'SI3KYy €JNEeKTPO(I3UYHUX XapaKTEPUCTHUK TMOBITPs, IO 3alOBHIOE
pe30HaTop, 31 3MIHOIO HOT0 PE30HAHCHOI YacTOTH W JOOPOTHOCTI 3 ypaxXyBaHHSIM
ONTUMAJILHOTO BU3HAUEHHS HEOOX1THUX XapaKTEPUCTUK MOBITPSIHOTO CEPEOBHILIA;

— po3po0OKa €JIEKTPOMArHITHOTO MPHUCTPOIO KOHTPOIIO OKEJIETHO-TIaMOPO3EBUX
YTBOPEHB, BHOIp POOOUOi JOBKHHH XBUJIL;

— TMPOBEACHHS EKCIIEPUMEHTAILHUX JOCTIHPKeHb BIUIMBY METEOIapaMeTpiB Ha
MOTYXKHICTh KOJUBaHb ejekTpomarHitHoro mosst (EMII) rpanuyHoro OGiKOHIYHOTO
pe30HaTopa;

— OIIIHKA 3B'SI3KY OXKEJIEJTHOI CHUTYallli, 10 CKJajacs B 00JacTl po3TallyBaHHS
MOBITPSHUX JIHIA €JIeKTpoIepeiaBaHHsl, 3 EKCIUTyaTallliHUMU XapaKTepUCTUKAMU
JIETT;

— po3poOKa TEXHIYHHUX PEKOMEHJAIN I0J0 IOOYIOBH MEPEXKi BIIOMYHUX
aBTOMATU30BAHUX METEOIOCTIB I KOHTPOJI CTaHy arMochepu B 00JacTi
pO3TallyBaHHS JIIHIN eJIEeKTponepe1aBaHHs.

Oo'ekm  Oocnidyncenna  —  TIPOLlEC  B3aEMOJII  HU3bKOEHEPreTUYHUX
€JIEKTPOMATHITHUX IMOJIB HAJBHCOKOI YAaCTOTH 3 METEOPOJIOTIYHMMH MapameTpaMu
MOBITPSI B yMOBaX YTBOPEHHSI OXKeEJeIl.

Ilpeomem oOocnidscenns — 3acoOU KOHTPOJIIO MPOLIECY YTBOPEHHS OXKeJle[l Ha
MOBITPSTHUX JIIHISIX €TIEKTPOTIepe/IlaBaHHSL.

Memoou oOocnidrycennsn 0a3ylOTbC Ha BUKOPUCTaHHI: Teopii TEXHIKU
HAJIBUCOKUX YaCTOT Ta €JEKTPOJAMHAMIKU JJIsi OMKUCY XBUJIbOBUX IMPOIIECIB 1 MOOYI0BU
MaTeMaTUYHOI MOJIeNIl  PO3MOJITY  €JNEeKTPOMArHiTHOrO TOJsi Y  BIAKPUTOMY
OIKOHIYHOMY pe30HAaTOpi; Teopli AU(EPEeHIIATBHOTO Ta IHTETPATBHOTO YUCICHHS IS
PO3paxyHKy CKJIQJOBUX €JICKTPOMArHiTHOIO TMOJiI Ta JO0OpPOTHOCTI OIKOHIYHOTO
pe3oHaTopa; KIACHMYHUX METOJIB BHUMIPIOBAaHHA aMIUTITyJIHUX 1 YaCTOTHUX
XapaKTEPUCTHK €JIEKTPOMArHITHUX TOJIB TpPH TPOBEICHHI EKCIEPUMEHTY Ta
CTaTUCTUYHA T€OPisi OOPOOKH pe3yIbTaTiB EKCIIEPUMEHTY.

HaykoBa HOBH3HA OJIep:KaHUX Pe3yJbTaTiB MOJSITa€ B HACTYMTHUX OCHOBHHUX
pe3ynbTaTax, 0 BUHOCSTHCS Ha 3aXUCT:

— BHepHie po3poOJEHO METOJ KOHTPOJII0 MOMEHTY TIOSIBU OXKEJIETHO-
MaMOPO3EBUX YTBOPEHb, CYTh SIKOTO MOJISITA€ Y BUMIPIOBAHHI Ta (hikcalli pi3Koi 3MiHU
MOTY)KHOCTI ~ KOJIMBaHb  €JIEKTPOMATHITHOTO TIOJIA TPAHUYHOTO  OIKOHIYHOTO
pe3oHaTOpa, PO3MIIIEHOTO B O0JACTI PO3TAllyBaHHS JIHIN eJIeKTporepeaBaHHs, Ta
3aCTOCYBaHHI OTPUMAHHMX PE3yJbTATIB JIJISi OIIIHKA METE0OOCTAaHOBKH, SKa CKJayiacs,
o, Ha BIAMIHY BiJ aHAJOTIB, JO3BOJISIE TIIBUIIUTH IIBUAKOJIIO OIIHIOBAHHS
MeTeonapaMeTpiB sl MATPUMKH TPUUHATTS OTIEPATUBHOTO PIIICHHS;
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— BIIEpUIE OTPMMAHO AHATITUYHI BUpa3u ISl PO3PAXYHKY €JIEKTPOMATHITHOTO
noJist y 00’€MHOMY TpaHUIHOMY OikoHIYHOMY pe3oHaropi (mis TE- ta TM- XBWIb) SIK
3ac00y KOHTPOJIIO TIOSIBU OXejeli, IO JO3BOJUJIO OILIHUTH HOTO EHEepreTHYHI
MMOKa3HUKU Ta TECOMETPUIHI XapaKTEPUCTUKH;

—  YAOCKOHAQJIEHO  MaTeMaTM4yHy  MOJENb  PO3MOJULY  BHYTPIIIHIX
CJIEKTPOMArHITHUX TIOJIB y TPAaHWYHUX pPE30HATOpaX 3MIHHOTO TMEpeTHHY, 3
BpPaxOBaHHIM HEPETYJISIPHOCTI MOMEPEYHOTro Mepepizy pe3oHaTopa B3J0BXK HOTo OcCl Ta
eNeKTPO(PI3NIHUX TapaMeTpiB HABKOJHUITHHLOTO CEPEJOBHINA, IO JO03BOJIE 3POOUTH
TOpII pe3oHaTopa BIAKPUTUMHU Ta 30UIBIIATH HOTO YYTIWBICTH BIJHOCHO
1H(popMaIiitHUX TapamMeTpiB KOHTPOJIIO.

IIpakTuyHa HiHHICTH OJlePKAHUX pe3yJbTaTiB po0OoTn TUTSt
€JIEKTPOCHEPIeTUYHO1 Tally31 MOJISTa€ B HACTYITHOMY:

— po3pobiieHO JaTyuk paHHboro BusiBaeHHs OIIY Ha 06a3i  BIAKPUTOTO
OIKOHIYHOTO PE30HATOPA, BUKOPUCTAHHS SIKOTO JTO3BOJIUTH MiABUIIUTH €KCILTyaTaIliiiH1
XapaKTEPUCTHKHU MOBITPSIHUX JIIHIA €JEKTPONepeIaBaHHs;

—  po3po0JeHO MakeT TOpWiagy KOHTPOIIO  TOYaTKOBOTO  MOMEHTY
JbOJIOYTBOPEHHS, KOTPUM B KOMIUIEKC] pearye Ha MET€000CTaHOBKY KOHTPOJIbOBAHOTO
CepeNOBHINA, IO JO03BOJSE 30UIBIIUTH MIBUAKOAIIO TPOIECY KOHTPOJIIO, a BIATaK,
3MEHIIUTH Yac BiJ MosiBU niepiux o3Hak OITY 1o npuifHSTTS onepaTUBHUX PIIICHb;

— OTPUMAHO AaHAJIITUYHI BUpa3d I PO3PaxXyHKy 3alaceHoi eHeprii u
JOOPOTHOCTI BIIKPUTOTO PE30HATOPA 3 YpPaXyBaHHSIM 3MIHU ILIOIII HOTO MONEPEUHOTO
nepepizy, 10 T03BOJIMIIO OIIHUTH YyTJIUBICTh 3aC00Y KOHTPOJIIO Ha Oa31 pe30HaTopa,;

— EKCHEPUMEHTAIIbHO BCTAHOBJIEHO 3aJIEXKHICTh MOTYKHOCTI KosinBaHb EMII
Tuny Egyp OIKOHIYHOTO PE30HATOpPA BiJl METEOMapaMeTPiB, KOTP1 CIPUSIOTH OXKEJICTHO-
aMOpPO3€BUM yTBOPEHHSIM;

— TEOPETHUYHO OTPHMAaHO KUIbKICHY omiHKy BBy OIIY Ha ekcrimyaraiiitai
XapaKTePUCTUKU JIHINA eJeKTponepeaaBaHHs, 13 SIKOi CHiAye, 10 O0XKeJIeIHO-BITPOBI
HaBaHTaXX€HHs CTaHOBJIATh 6—8 % Bix ycix BiamoB I1JI;

—  po3po0JieHO  pEeKOMEHJaIlli  [0J0 TMOOYJOBH  MEpexXi  BIIOMYHUX
aBTOMATH30BaHMX METEOIIOCTIB, Kl BKJIIOYAIOTh B ce0€ IPOIO3UIli 10 CTBOPEHHIO
OCHOBHHX BY3J1iB MBAM, nporpamMHoro 3abe3neyueHHs Ta cxeM 00poOku iHpopMarlii 3
BUKOPUCTAHHAM JIaTYMKIB KOHTPOJIIO oyaTky yrBopeHHsa OIIY ta Macu oxeneni.

PesynsraTtu pobdotu BrpoBamkeHo y BAT «Cymuobnenepro» (m. Cymu), AK
«XapkiBoOsienepro» (M. XapkiB), a TaKOXXK y HaBYaJIbHUI mpoliec Kapeapu nepenadi
enextpuanoi eHeprii HTY «XI1I» y nexmiitanx kypcax «CHCTeMOyTBOPIOIOY1 MEPEKi»
ta «IIpoeKkTyBaHHs JIiHIM Ta MiICTAHII.

OcoOucTuii BHecok aBTopa. HaykoBi Mo0>KeHHS 1 pe3yJIbTaTH, 10 MICTATHCS
y nucepraiii, oTrpumaHi 3100yBaueM camocTiiiHo. Cepen HUX: YIOCKOHAJICHHS
MaTeMaTUYHOI MOJENl PO3MOAUTY €JIEeKTPOMArHiTHUX IOJIIB PE30HATOPiB 3MIHHOIO
nepepizy, OOTpyHTYBaHHS TUIAHIB 1 IPOrpaM €KCIIEPUMEHTIB, BUKOHAHHSI JTIOCTII>KEHb,
00poOKa Ta y3arajdbHEHHS pe3yJIbTaTiB, ydyacTh Yy BIpoBa/KeHHI. [locTaHOBKa 3amay
JOCTIKEHb, aHali3 1 OOTOBOPEHHS OTPUMAHUX PE3YJbTATIB BUKOHYBAIUCS
3100yBayeM CIUJIBHO 3 HAYKOBUM KEPIBHUKOM.
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Anpobauisi  pe3yabtariB  aucepramii. OcCHOBHI pe3yiabTaTh POOOTH
nomnoBiganucs ¥ oOroBoproBaiucs Ha: VII miopiuHiii MiKHApOIHIM MPOMHUCIIOBIN
koH(pepeHmii «EdekTuBHICTh peaiizallii HayKOBOro, PECYpCHOTO0 Ta IPOMMCIIOBOTO
MOTEHITialy B cydacHux ymoBax» (CmaBceke, JIpBiBchka oOmacth, 2008 p.); XVI
MDKHApOAHIM HAyKOBO-TIpaKTU4HIM KoHpepeHIi «IHdopMalriitHi TexHOJIOTIi: Hayka,
TEXHiKa, TEXHOJOTis, ocBiTa, 3m0poB's» (XapkiB, 2008 p.); 3-my MixHapoaHOMY
panioenektpoHHoMy  dopymi «lIpuknaana paagioenekrponika. CraHoBuie 1
nepcrnekTuBr po3BUTKy» MP®-2008. Mixnaponna koHpepenuis «EnekTpomarnitHa
cymicHicTh» (XapkiB, 2008 p.); MikHapoaHIi HAayKOBO-TIPAKTUYHIA KOHQEPEHIT
«IIpobnemMu eneprozabesrneueHHs Ta eHepro3oepexeHHss B AIIK Ykpainu» (Xapkis,
2008p.); 5-iit HaykoBO-TexHIUHIN KOH(pepeHIii «CTaH eIeKTpPUIYHUX Mepex 00JICHEPTro
1 OCHOBHI HalpsSIMKM TMIJBUIIECHHS iXHbOI €()EKTUBHOCTI.  3MEHIICHHS BTpaT
enexktpoeHeprii B enexkrpomepexax» (Kopeis, AP Kpum, 2008 p.); I Mik-HapoaHii
HayKOBO-TIPaKTU4HIN KoH(epeHIli «KabenpbHa TeXHIKAa Cy4aCHOTO PIBHA M 130JIALIS.
[lepernan «HOpM 1 METOIIB BUIPOOYBaHb 1 BUMIPIOBaHb €JIEKTPOYCTATKYBaHHS W
amapartiB €JeKTPOyCTaHOBOK CrIOXHBauiB»» (Xapkis, 2008p.).

Iy6aikanii: 3a marepianamu aucepTaiii omyoiikoBano 13 po0iT, B ToMy dmci
9 crarei y ¢axoBux nHaykoBux BumgaHHsix BAK Vkpaiam, 1 marent Ykpainu Ha
KOPHUCHY MOJIENb.

Ctpykrypa Ta 00’°eM poboTu. [lucepraiiiiina podoTa CKIAJA€ThCSA 13 BCTYIY,
II’SITH PO3/IUTIB, BUCHOBKIB, JIOJATKIB Ta CIIUCKY BUKOPUCTAHUX JITEPATYPHUX JKEPE.
3aranpHuil o0car guceprainii ckiagae 169 cropiHOk, 3 HUX 29 PUCYHKIB IO TEKCTY,
5 tabmuup 1O Tekcry, 4 nmoxatkiB Ha 15 cTOpiHKax, CHUCOK BHUKOPHUCTaHUX
JiTepaTypHux Jokepen 3 132 HalitMeHyBaHb Ha 15 cTOpiHKax.

OCHOBHUMH 3MICT POBOTH

Y BeTymi 00TpyHTOBaHO aKTyalbHICTh Ta AOLIBHICTh POOOTH, CHOPMYITHOBAHO
METy Ta 3aJadyl HAyKOBUX JOCHI/PK€Hb, HABEJCHO JaHl Mpo 3B'A30K POOOTH 3
HAyKOBUMH TpOTpamMaMH, BKa3aHa HAyKoBa HOBHM3HA, MPAKTUYHE 3HAYCHHSA Ta
peanizallis pe3ysbTaTiB AUCEPTALIMHUX JOCIIKeHb, HABEACHI JaHi II0JI0 anpooarrii,
myOJTiKaIii Ta BOPOBAKEHHS PE3YJIbTATIB POOOTH.

Y nepumomy po3aijii po3risiHyTO MOXKIUBICTh BUKOPUCTAHHS TaHUX JEPKaBHUX
METEOCTAaHIII 11 KOHTPOJIIO CTaHy OO0’€KTIB EJIEKTPUYHUX MEpeX, HaBEIEHO
KJacu@iKalio Ta MPOoaHali30BaHO Cy4yacHI METOJIMU Ta MPUIaJid KOHTPOIIO OXKEJIETHO-
aMOpO3€BUX YyTBOpPEeHb. Bka3aHo 1X mepeBarm 1 HEAONIKHM, Ta MOXIIUBICTh
3aCTOCYBAaHHA ISl TIOTpeO eIeKTpOeHepreTHYHOo1 ranysi. BeraHoBieHo, 1m0 icHyroUl
3ac00M KOHTPOJIIO 0%KeJIeJTHOT 0OCTAHOBKH Ha JIIHISIX €JIEKTponepeaaBaHHs Mo30aBieHi
HEOOXITHOT IMIBUAKOMAII Ta YyTJIMBOCTI BUMIPIOBaHHS 1H(OpPMALIHHUX MapaMmeTpiB,
aBTOMATH30BaHOTO XapakTepy. bijpllla YacTWHA TakuX MPHUCTPOIB MOTpedye
nepeyctarkyBants [IJI # Bumarae iHIWBiIIyallbHOTO «HACTPOIOBAHHS» BUMIPIOBAHBb
Mpu JTy’Ke HU3bKiM iXHIA TOYHOCTI. [3 mpoBemeHoro aHamizy BCTaHOBJICHO, IO IS
BHUPIIICHHS [HMX NHTaHb HAMKpalle IMAIXOAUTh BHKOPHUCTAHHS B SKOCTI JaTYMKIB
HagBucokodactotHux (HBY) pe3onatopiB y MuTiMeTpOBOMY JTiarma3oHi JOBXKUH XBHIIb.
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[Tpuctpoi Takoro TUMY MalOTh HEBEIHMKI PO3MIpH, CIIOKMBAIOTh HE3HAYHY KiTbKICTh
eJIeKTpOoeHeprii, Oe31HEePIiHI Ta TPU I[LOMY JOCUTh UYTJIMBI J10 Oy/ab-SIKWUX, HaBITh
HE3HAYHHUX 3MiH MMapaMeTpiB OTOYYIOUOTO MOBITPS B CTOPOHY MOXKIIMBOTO YTBOPEHHS
oXKeJenl.

Y apyromy Ppo3giii  yIOCKOHAJIEHO MaTeMaTH4YHYy MOJENIb  PO3MOJILTY
€JIEKTPOMArHiTHOTO TOJsI 00’€MHOTO TPAaHUYHOTO OIKOHIYHOTO PE30HATOpa, METOIO
KO € BHU3HAUCHHS KOHCTPYKTHBHHUX MapaMmeTpiB nardyuka koHtpomo OITY na 6asi
pezonaropa. Ll 3amaga CyTTEBO BiIPI3HAETHCA BiJ PO3pPaXyHKYy pE30HATOPIB
3BHYAHOTO THUITy B 3B’SI3Ky 3 MPHUCYTHICTIO B JaHOMY BHIMAJAKYy HEpPEryJIspHOCTI
B3JIOBXK pE30HATOPA.

e — — — — —
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Puc. 1. CxemaTuuse 300pakeHHsI O1KOHIYHOTO pe30HATOpa

Po3risiHyTo po3B’si3aHHS CKAJSIPHOTO XBWJIBOBOTO pIBHSHHS [ enbMmroslia,
KOTpE OIKUCYE BHYTPIIIHE EJIEKTPOMATHITHE TI0JIE B TPaHUYHOMY OIKOHIYHOMY
pe3oHaTopi. Tak sIK MOBEPXHS PE30HATOPA OMUCYETHCS 3a TOTIOMOTOI0 ITMTIHAPUIHUX
KOOPJIMHAT, TO PiBHIHHS | €TbMToJIbIIa Ma€ BUTIIS

[o( o o (10p)] &2
1 —(r—wj+— 1oy +—l’2”+k2t//=0, (1)
rior\_ or op\r Op

0z
7€  — TO3JOBXKHS eJIeKTpuuHa (TormepeyHa Mar”iTHa) abo TO370BXKHS MarHiTHa

(momepeyHa eneKTpUYHA) CKalsipHa (DYyHKIIS B KOXKHIM 13 3-X YacTHH pe30HATOpa,

27 . )
= 7 — XBWJIBOBE YHCJIO Y BUILHOMY ITPOCTOPI.

Pe3onaTop mae Tpu 00J1aCcTi, yMOBU PO3MOBCIOIKEHHSI €JIEKTPOMArHITHUX XBHJIb
B sSKkux pi3Hi. ToMy XBHWJIbOBI DPIBHSIHHS PO3B’si3aHi I KOXKHOI 3 IHMX oOiacTeit
OKPEMO, a TIOTIM OTPUMaH1 PO3B’SI3KH «GIIUTD» Ha TXHIX MEXKax.

B o6nacri II pagiyc nmonepedHnoro nepepisy Ta NOB3I0BXKHE XBUILOBE UUCIO [ €
MoCTitHUMU BenmnuuHamu, Tomy (1) po3B’s3yeTbes sIK 3BUYAitHE OJHOPIIHE JIiHINMHE
nudepeHItiagbHe PIBHSIHHS 2-TO TOPSAAKY 3 MOCTiMHMUMH KoedirmieHTamu. Po3B’s30k
3HAXOAUTHCS 3a JOMOMOTOI0 METOAYy PO3AUICHHS 3MIHHHX. Y 3B’SI3KYy 3 KPYTrOBOIO
(dhopMoI0 MorepeyHoro nepepizy ckaisapHi GyHKINT BUpaxkeHi uepe3 GhyHkiii beccens:

|_ L2 H, ’ H ’ —|
—j,|oeu-| | z-L, jotep F |z
WT"“,l:Jm(%rjcos me |LKle J [RJ +K,e *A (RJ J' (2)
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I W W 1
' —j |l p| Tl 2L, j|otep T | 2oLy
WT"E=Jm(%rjcos me |{K3e %) +K,e %) J (3)
Il

ne M. — N-uil kopiub Qyukuii Beccens J, Ky I, M. — N-nii KOPiHb MOXigHO
¢yskuii beccens mepmoro pony, @ =27z f — kpyroBa 4actora eIeKTPOMAarHiTHOTO
noJyisi, 1mo 30y/Kye pe3oHatop; € 1 4 — abCoNIOTHA JieJIeKTpUYHAa W MarHiTHa
MPOHUKHICTh BMICTY XBHJIEBOJY, BinnoBigHo, K, K,,K;, K, — HeBinomi koedimieHTH.

o crocyetnhest obmacteit 1 1 III, To, y BUmagky BiAHOCHO MOBUIBHOI 3MIHH
MIOTIEPEYHOTO Mepepi3y IMTIHIPUIHOTO XBUJICBOIa PIBHIHHS JUTsI BIACHUX CKaJSIPHUX
GyHKIIN 1 aMIUTITYAHUX KOE(IIIEHTIB MOXKYTh OyTH TIPEICTaBICHI y TOMY XK BUTJISIIL,
o ¥ y obnacti II. Ane paniyc monepeyHoro nepepisy € dyukiieto z. Jlng obnacti I
Ma€eMOo

R z=R-L-7tgc.
[le mpw3BOAMTH IO TOTO, IO IMO3JOBXHI £ Ta TOMEpPEYHI XBHJIBOBI YHCIA

OyIyTh TakoX (PYHKIIE€IO TMO3A0BKHLOI KoopAauHatu. Tomy st po3B'si3aHHS
XBUJILOBOT'O PIBHSIHHA B 001acTi | BUKOpHCTaHO METOJ MpUe€IHAHUX (YHKUINA. Takum

YUHOM, CKaJIsipHa (DYHKIIIS IpeicTaBiieHa 3a qonomororo ¢yHkuii Eipi v t z

z

Wiy =Kgd — ﬂT”Z T |cos my 4%v thy, z , (4)
L=z 19 [P 2 ]

I _ ﬂr’nn TE Z I
plo =K d ricos mep [—EF——v ity z , (5)

3 z 3 3 Z 5

e tT'Mz=—EIﬁT'Mzdz;tT'Ez=—EI,3T'Ezdz
L-Ly L-Ly

B o6mnacri 111 pesonaropa BnacHa GyHKIA ' 3HaXOmUTHCA 3 aHANOTIUHUX (4)

Ta (5) BUpasiB, ajie B IbOMY BUIAJKY paJilyC BUBHAYAETHCS CITIBBIIHOIICHHIM
Ry Z =R-z-L-L tgo.

[TpupiBHIOIOUH Ha TpaHulll MK oOnacTsmu | 1 |l Ta Ha TpaHUIll MK 00IaCTIMU
Il % Il pe3onaropa sik cami BiacHi QyHKIII1, TaK 1 iXHI MOX1AHI IO Z, OyJI0 OTPUMAHO
BUpa3HW, 3a JOMNOMOIOI0 SIKMX MOXHA 3aiTu HeBimoMi koedimientn K,—Kg Ta
pO3paxyBaTu JOBXKUHY peryiisipHoi yacTuHu pe3oHatopa L . Koedimientu narothb
aMILTITYIHUNA 1 (a30BU 3B'SI30K MDK CKaJspHUMHU (YHKLISIMU B KOXHIN 13 TPbOX
obnacteil. 3Hatoun (QYHKIIIO ¥ B KOXHIN 13 TphOX OOJacTel MOKHA 3alucaTv BCi
CKJIaJIOB1 OJIs HA MiJICTaBl1 PiBHSIHL MakcBeJa.



vithy L+l +

(6)

e p=0,1,2,...,n..

3HaiiieHo BHpa3, MO0 OMHUCY€E JOOPOTHICTh OIKOHIYHOTO PE30HATOpa, KOTpa
BU3HAYAETHCS SK BIAHOIIEHHS HAKOMUYEHOI B PE30HATOPI EHEprii 0 cepeaHboi
MOTYXKHOCTI BTpaT. J{J1s po3paxyHKy 3amaceHoi eHeprii Ta MOTyKHOCTI BTpaT B 001acTi
I BBaxanocs, mo pgam L, (puc.l) Big perymsapHoi 4YacTHMHU IOJ€ HE
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PO3MOBCIOKYEThCS. TOMy TMOYaTOK KOOPAWHAT 3HAXOJUTHCS B I[LOMY Mepepisi
(r=R-(Ly;—2)-tgr). B oGmacti III 3amacena eHeprisi Ta MOTYXHICTb BTpaT

BU3HAYAIOTHCS aHAJIOTIYHUMH BHpa3aMH, 1o i B oonacTi .
TakuM YMHOM, BJIaCHA JOOPOTHICTh PE30HATOPA BU3HAYAETHCS BUPA30M

2
2|_ Brm g, Hoa |
K
2 1y |\ ™Mo |
Q==L ,
5 i, 2 R-B+21,

ne /i, — BIJHOCHA MarHiTHa IPOHUKHICTh Marepially, 3 SIKOIO BUIOTOBJIEHI CTIHKH
pe3oHaTopa, £, — BIJHOCHA MAarHiTHa IPOHUKHICTh JMi€JIEKTPHKA, II0 3allOBHIOE
pe30HaTOp.

I3 anamizy 3anmexHOCTI JTOOPOTHOCTI OIKOHIYHOTO pe30HaTopa 3 JIaTyHl BIJ
HAaBEJCHOIO pajlyca pe30HaTopa [UIl XBWIb TUIy K ,, BUILIMBAE, IO 3MEHIICHH
paaiyca Beae 10 30UIbIIEHHS BTpaT pe3oHaropa. BiacHa n0OpOTHICTH OIKOHIYHOTO
pe3oHaropa Ul MUIIMETPOBOIO Jlala3oHy XBUIIb THILYy E ;, MOKE€ CTAHOBUTH 10°, o
B YOTHpPU — M'STh pa3iB BHILE TEOPETUYHOI JOOPOTHOCTI LMIIHIPUYHHUX 3aAKPUTHX
pE30HaTOPIB.

Y TperbomMy po3aisi pO3rISHYTI Pe3yJabTaTH €KCIEPUMEHTAIbHUX JOCTIIKEHb
BIUIMBY  Me€Teoposioriunoi  cutyauii  yrBopeHHs  OIIY  na  mapamerpu
€JIEKTPOMATHITHOTO TIOJISI TPAHUYHOTO O1KOHIYHOTO pPe30HATOPA.

Jlnst craHmapTHOTO psAy MITIMETPOBUX JOBXKHH XBUIIb OYyJM pO3paxoBaHi
napameTpu OIKOHIYHOTO pe3oHaTopa (Tabdn. 1). 3nauenHs kyra « (puc. 1) Oyro
BuOpaHo 45°, tak sk tg45° =1. Paxiyc nenTpanpHOi yacTiHU R Ta pajaiyc OTBOPIB y
OOKOBUX 4YaCTHHAX pe30HAaTopa [, BHOMpamucs 3 TOYKH 30py MPOCTOTH TEXHOJOTIi

BUTOTOBJICHHS. J[oBXKMHA peryaspHOi 4acTMHHM pe3oHaTtopa L po3paxoByBaiacs 3a
(bopMyII010, OTPUMAHOIO B PO3LII 2.

Ta6mungs 1
[TapameTpu BIAKpUTOro OIKOHIYHOTO PE30HATOpa
B 3aJIC)KHOCTI BIJl PE30HAHCHOI JIOBKUHM XBHJII

Am | fITy R, mm R, mm rum | Fomm | Logam | Lywm | Lam

2 150 [0,76;0,97] 0,9 0,59 0,5 0,31 04 | 52,18

4 75 [1,53;1,94] 1,8 1,17 1,0 0,63 0,8 | 56,02

8 37,5 [3,05; 3,88] 3,7 2,35 2,0 1,35 1,7 | 56,12

12 25 [4,58;5,83] 5,5 3,52 2,5 1,98 3 60,09

16 18,75 | [6,11;7,77] 7,0 4,69 3,0 2,31 4 64,00
ae A R<i — pajalyC UEHTpaJbHOI YaCTUHH; r = G pajiyc monepeyHoro

2,62 2,06 3,41

nepepizy KoHyca, 3a MEeKaMH SIKOTO €JIeKTPOMAarHiTHE MoJjie He icHye (MmoYaTok 00IacTi
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IO3aMEXHOCT1); L, =—— — BIACTaHb BiJ LEHTPAIbHOI YaCTUHU JO 30HH BIICIUKH
tgo
(TobTo, mO mepepizy r); r,<r — paaiyc TOPLUEBUX OTBOPIB y OOKOBUX CTiHKax
. . R-r
pe3oHaTopa Uil BUIBHOTO MPOHUKHEHHS MOBITPS; L, = o — nosxuHa | Ta Il
tga

JaCTHHU PE30HATOpA.

[3 aHamizy npWYMH 3aracaHHS EJCKTPOMArHITHUX XBWIb TPU PI3HHUX
KJIIMaTHYHUX YMOBaX JIJIi BUKOPHCTaHHS y €KCIIEpUMEHTI OyJlu BHOpaHi mapameTpu
pe30HaTOpa i3 PE30HAHCHOIO JJOBKUHOIO XBHIIT A =16 mm .

3riHO po3paxyHKiB Oyino po3pobieHo 3acid koHTposto mosBu OITY Ha ocHOBI
OIKOHIYHOTO pe30HaTopa. ¥Y3arajabHeHa cXxema 3aco0y IpeIcTaBlieHa Ha puc. 2.

Puc. 2. Cxema ekcriepuMeHTaNbHO1 YCTAHOBKHU JJIs JJOCTIKEHHS PE30HAHCHUX
XapaKTEPUCTHK OIKOHIYHOTO pe30HaTOpa B yMOBax BUHUKHEHHS OITY

3acid cknagaerbes 3 reHeparopa HBY konuBanb 1, 3 miamazoHom nepeOyaoBH
13+80 I'Tm, pos3p's3yrouoro areHrartopa 2, XBmwiemipa 3 00’€MHOTO OiKOHIYHOTO
pe3oHatopa 6. PiBeHb curHamy, IO HAAXOAUTh J0 OIKOHIYHOTO PE30HATOPA,
KOHTPOJIIOBABCA YEpe3 CHPSIMOBAHUM BIATaTYXKHUK S5 TEPMICTOPHUM BUMIPHUKOM
notyxHocti  Wj. IloTyXHiCTh Ha BHXOJAl pe30HATOpa peecTpyBanacs uepe3
HAIpaBJICHUN BIATAIYy)KHUK 7 TepMoeneKTpudyHuM BatMeTpoM W, V3romkene
HABAHTAXKEHHS 4 BHUKOPHUCTOBYETHCS B CXEMl JUIsl 3MEHIICHHS BIAOUTTS y JiHII
nepeayi, TMM CaMUM BUKJIIOYAIOUU JOJATKOBI IOXUOKH Y BUMIPIOBAHHSIX.

Takox, 13 anam3y BuaiB OIIY, Oynu BH3HayeH! T'PaHWYHI YMOBHM HalOLIbII
PO3MOBCIOKEHUX (PaKTOPIB, MPHU SAKUX MOXKINBE BUHUKHEHHS Oyab-skoro Buny OITY,
a came:

- BITHOCHA BOJIOTICTh TOBITPS @ >85% ;

- IIBUJIKICTH BITPY V, <10 m/c.

- TeMIlepaTypa MoBITps - 6°C < T,ps <10,5°C;
- TEMIepaTypa IpoBOLY 1,,<-0,5°C;

B nmopanpmimx ekcnepuMeHTaX BHKOPUCTOBYBAJIMCS came I KJIIMaTU4HI
(akTOpH B PI3HUX IXHIX MTOETHAHHSIX.

Pesynpratu excriepuMeHTy MpecTaBieHi Ha puc.3.

3 MeTor0 BUOOpY poO0OYOTO Jiarna3oHy AaT4hKa MPOBEICHO aHalli3 YyTIUBOCTI S
B 3aJIEKHOCTI BiJ Pi3HUX MeTeo(aKkTopiB, KOTp1 BIUIMBaIOTh Ha yrBopeHHsa OITY. Ha
puc. 4 mpuBeneHi TpadiuHi 3aJeKHOCTI YYTIMBOCTI JaTYMKa B TeMIepaTypu Ta
BIIHOCHOT BosiorocTi moBiTps. [IpoanamizyBaBmm TpadiuHi 3aJI€KHOCTI, MOKHA
3pOOWTH BHUCHOBOK, 110 TpH 301IBIICHHI BIHOCHOT BOJIOTOCTI MOBITPS MaKCHUMYMHU
YYTIUBOCTI 3MINIYIOThCS B 00JIacTh OUIBII BHUCOKHX TEMIIepaTyp, a Jlana3oH
MaKCUMaJIbHOI YyTJIMBOCTI 32 BOJIOTICTIO CTAaHOBUTH 93% < ¢ < 98% .

Puc. 3. 3anexxHoCTi BiTHOCHOT MOTY>KHOCTI KOJIMBaHb O1KOHIYHOTO pPe30HaTOpa
BiJ TeMmiepaTypH (a, B, T) Ta BiTHOCHOI BOJIOTOCTi MOBITPs1 (0)
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Jlis BuOOpy palioHaldbHOTO 3a YyTJIMBICTIO pexxumy pobOotu natumka OINY,
Oy mpoBejieH1 OaraTopa3oBi BUMIPIOBAHHS CIIPAIlbOBYBAHHS CHTHAJII3aToOpa OXKeJel
i Ji€ro BITPY Ta 0e3 Hhoro. Takok, BUKOPUCTOBYIOUM KpuTepii [lipcoHa, epeBipeHo
rinoresy Tpo HOPMajdbHUM  3aKOH  PO3MOAUTY  BHIIAJKOBOI  TeMIIepaTypH

crpanpoByBaHHs curHamizatopa OITY (ymoBa %7 <X, BHUKOHYEThCS I DiBHs

3Hauumocti o =0,05). BukopucraBmu mnpaBuwio 3G, OyJlI0 BCTaHOBJICHO IOPIr
CIIpallbOBYBaHHSI CUTHai3aTopa oxeiedi. A came, s JoBipuoi moBipHOcTI 0,95,
HOpir  ChnpanbOBYBaHHS  JaTyuka  craHoButh —45°C<T <-35°C  mui

eKCIepUMeHTIB 0e3 BiTpy, Ta —1,8°C <7, <-0,6 °C mizg gi€o BiTpy.

a) 0)

Puc. 4. 3anexxHicTh UyTJIIMBOCTI JaTYMKA BIJl TEMIIEPATYpH a) Ta BOJOTOCTI
noBiTpsA 0) mpu p, = 747 mm.pm.cm.; V, =0m/c;

[icrorpamMu  €KCIEPUMEHTAIBHOTO Ta TEOPETHUYHOTO 3aKOHIB  PO3MOALTY
BUITAJIKOBUX TEMIIEpaTyp cIpanpoByBaHHs curHamizaropa OIlY nokazano Ha puc. 5.

a) 6)

Puc. 5. Jliarpama eKCIepuMEHTAIbHHUX TYCTHH BiZHOCHOT yacTotu W, /h Ta

TEOPETUYHA KPMBA HOPMAJIBHOIO 3aKOHY PO3IOA1TY BUMIAJKOBUX TEMIEPATYP s
eKCIIEpUMEHTIB 0€3 BITpY a) Ta MiJl A€l BITPY O)

Y yerBepTOMY PO3aiJi MpoaHaTI30BaHO BIUIMB 0KEJICAHOI CUTYaIlli HA OCHOBHI
MOKAa3HUKMA HAJIMHOCTI TOBITPSHUX JIHINA eJjekTponepenaBannsa. llokazano, 110
HagiiHicTh pobotn  IIJI oOymoBiieHa BENMKOIO KUIBKICTIO (akTopiB. BusButu
crpaBxH1 TpruurHU BiAMOB [1JI 1 HAMITUTH NUIAXK IXHBOTO 3aMO0IraHHS MOKHA TUIBKU
Ha MiJICTaBl CTATUCTUYHUX JAHUX MPO MOIIKOKYyBaHICTh eiemeHTiB [1JI. BimmoBu €
€IVMHUM KPUTEPIEM TMEPEBIPKU MPABUIBHOCTI MPAKTUYHHUX PIIIEHb 1 TEOPETHUYHUX
nepeyMOB.

I3 anamizy npuuun BigmMoB I1JI ciigye, 1m0 MOTIK BIIMOB MOKHA PO3TJISAATH SIK
CyMy JIBOX IIOTOKIB: IEPIIOrO BHUJY, MOB’S3aHOTO 13 CNPALOBAHHAM Ta CTAPIHHAM
enemenTiB [1JI 1 3anexxHoro BiJ TepMiHy aii @, ¥, 1 Apyroro BUAy, HE MOB’A3aHOTO 3

tepminoMm aii IUT @, , koTpuii BU3HA4a€ThCsl paliTOBUMM 30BHINIHIMU BIUIMBAMU

W= @, '+ @, .
BigmoBu npyroro Buay MOB’si3aHI 3 OKEJIEIHO-BITPOBUMU MEPEBAHTAXKEHHSIMU,
nedekTaM MOHTa)Xy Ta BHUTOTOBJICHHS, HAi3laMd Ha OINOPH, OOpUBaMU TMPOBOJIB
BHCOKOTa0apUTHUMH MAaIlllMHAMH, aTMOC(HEPHUMHU NEpEHANPYKEHHAMHU, MOXKEKAMH Ta

IHIIMMHU 30BHIIIHIMU BIuMBaMu. [lapameTp moToKy BIAMOB @, € BEIMYHMHOIO,

HE3aJIeKHOIO Hi B1J] Yyacy eKCIUTyaTtalii, Hi BiJ MEepiOAUYHOCTI KaliTaJbHUX PEMOHTIB,
TOOTO BU3HAYAETHCS BUTIAAKOBUMHI YNHHUKAMU.
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Byno BcraHOBIEHO, IO MapamMeTp IOTOKY BIAMOB BiJ] HAApPO3PaXyHKOBHX
HaBaHTaXEeHb @, CTAHOBUTb 26—33 % Bijg 3aranbHOi KibKoCTI BiaMoB ILJI. KinbkicTh

BimMoB [1JI i3-3a oxenemHO-BITPOBMX HaBaHTAKEHb CTaHOBUTH 21% BIiJ 3araibHOI
KiTbKOCTi (puc. 6). [Hmi mxepena iHdopmarii mpUBO-AATh JaHi PO PO3IOALT BiJIMOB
Regpert HEROMKM i oxenearo- IIJI B 3amexHOCTI BiJ BHIY

”‘”‘;e"" BUFOTOBNEHHS  skcnnyataui 30
8% 2% 2% °

BIT pOBI

o, omop. B Hux oxenenHo-
BITPOBI HABaHTAXXEHHS CTa-
HOBJIATH 15-25%.

I3 anamizy  npuyuH
BIJIMOB Ha JIHIAX €JIEKTPO-

rposa nepegaBaHHss Oyyio 3poOJjeHO

1% oo BUCHOBOK, 1[0  CBO€YACHE

Bt HoHTaNY cropos ocoon 23% iH(QOpMYyBaHHSI OINEPATHUBHOTO
nepcoHany Mpo HaOJMKEHHS
MOMEHTY JbOJIOYyTBOPEHHSA Ta
BIAMOBIAHI Aii 31 CTOPOHU
MEPCOHAITY J103BOJIATh nonepenutu 6—8% Bixa ycix BigmoB Ha 11

Y m’aromy po3aijgi po3poOieHi pekoMeHAallli o0 IMOOYIOBH Mepexki
BiJlIoMuux aBToMaTu3oBaHuX mereonocTiB (MBAM). MBAM CTBOPIOETHCS 3 METOIO
3armoOiraHHsl aBapiif, MOB'I3aHUX 3 TOSBOIO OXKEJEAl, LUISIXOM CBO€YaCHOI'O
MOTIEPEIPKEHHST OTIEPATUBHOIO MEPCOHATY PO MOKIIUBICTH 1 (haKT MOSIBU OXKejenl i
JUIA BXKMBAHHS 3aXOJiB MO BMHKAHHIO YCTAaHOBOK IUIABKU OJKeNedl # KepyBaHHS
PEKUMOM TXHBOT POOOTH.

CtpykTypa KOMILUIEKCY TexHIYHUX 3aco0iB MBAM noBuHHa BKIItOYaTd 3 piBHI
(puc. 7):

— HWXKHIN piBEeHb — pIBEHb 300py W MepBUHHOI 0OpOOKM MeTeogaHuX. PiBeHb
peani3yeThCs BJacHE aBTOMAaTH30BAaHUMHU METEONIOCTAMH;

— CepeJHINi piBEeHb — piBEHb O0OPOOKHU NaHuX JJisl iHGOpMAaIIHHOTO 3a0€3MeUeHHs
MepCcoHaIy OINEpPaTUBHOTO KEPyBaHHS Ha MIACTAHLISIX 1 Mepenadl JTaHUuX Ha BEPXHIM
piBeHb. PiBeHb MOxke OyTH peasli3oBaHUM y paMKaX ICHYIOUMX aBTOMAaTUYHUX CHCTEM
aucrieTaepcebkoro kepyBanHs (AC/AY) na migcranuisx (I1C);

— BEpXHIH piBeHb — PiBEHb 00OpPOOKH, 30epiraHHsl 1 HAKOMWYEHHS CTaTUCTUYHUX
0a3 gaHuX, 110 HAJIXOATh 13 YCIE€I0 TEPUTOPIi ENEKTPUIHIX MEPEK.

3aBagaHHs 300py Ta aHaJI3y METEOJaHMX HEOOXIITHO BUPILIYBATH 3a JOMOMOIOO
CHCTEMH aBTOMAaTH30BaHUX MeTeomnocTiB. Kommiekc mereomnoctiB 1t ACJY moBuHHI
BUKOHYBAaTH HACTYIHI (PyHKIIIi:

* BUMIPIOBAaHHS 13 3aJlaHOI0 UUKIIYHICTIO M TOYHICTIO METEOpPOJIOTIHHUX
napameTpiB 3 ypaxyBaHHSM 3aXUCTY BlJ] NEPEIIKO/I;

* mepelada BHUMIPIOBAHMX METEONapaMeTpiB, a TaKoX CIyX00Boi W
miarHoctuaHOl iH(OpMaIliii Ha aBToMaTtnu3oBaHe podode Miciie (APM) ueprosoro I1C;

* BiIOOpaKeHHsSI JIi ONEPAaTUBHOTO TIEPCOHATYy B  peaJlbHOMY 4acl
METEOPOJIOTIYHOT 0OCTAaHOBKU HA TEPUTOPIT EICKTPUIHOT MEPEXKI;

* mnporHo3yBanHs OIIY na IIJI Ta 1HIMX KOHCTPYKUISAX EJIEKTPOMEPEK 1
3aBYACHE MOIEPEIKEHHSI ONIEPATUBHOTO NIEPCOHAIY IPO IIE;

* TONepeKEHHS PO MOKJIMBI aBapii ycTaTKyBaHHS, BUKJIMKaHI oOpuBoM [1J1

iHwi
2%

CrpautoBaHHs
5%

Puc. 6. [Ipnunan Hagpo3paxyHkoBuX mopymeHs Ha [1J]
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1 TIOMIKOHKEHHSM 1HIIMX KOHCTPYKIIINA €IEKTPOMEPEXK 1T J1€0 BITPY U OXKeTe/Ii.

MeTteonocT MOXYyTh BKJIIOYATH SIK TPAAMIINHI JAaTYUKA MeETeomapaMeTpiB
(TemriepaTypu MOBITPS t°, BIIHOCHOI BOJIOTOCTI (O, BITPWIBHOI cruik Q, HMIBHAKOCTI
BITpY V, HanpsAMKY BiTpy [°), Tak 1 JaTYMKH HOBOro Tuiy — natuuku macu OITY G Tta
JaTYUK MOTEePEKEHHS PO I0YaTOK yTBOpeHHs oxeneni Gx (puc. 8).

LenTpansHuM MiciieMm 300py TOTOYHHUX METEeOonapaMeTpiB (IEPBUHHUX JTAaHUX), €
APM wueproBoro miacranmii. Ha APM mnoBuUHHI HagxoauTH AaHlI 3 METEOIMOCTY,
YCTaHOBJICHOT'O Ha MiJCTaHIi, a TAKOXK 3 BU3HAYCHHX JIIHIMHUX METEOIOCTIB, SKIIO Ha
M1JCTaHII] BCTAaHOBJICHA 6a30Ba CTaHIIIS PaAlONPUIAOMY JaHHUX.

3anpomnoHOBaHO  3MIMCHIOBAaTH BiIOOpPaXEHHS TMOTOYHUX METEOJaHUuX ¥y
HacTynHoMy Burisni. l[lomepemxyBanbhi curHamn «Moxiuso OITY», «lIpouec
OIlY», «Hebe3neunuii BiTep» BUBOAATHCS Ha €kpaH MoHITopa APM aBTOMaTtH4HO 3
M0JIauei0 3BYKOBOI'O CHUTHANy, a TaKOX IMepeAaroThcsa A0 JUCIETYEPChKOT CIy>KOu
eneprocucremu (JICEC) i mucneruepcekoro nentpy (A1) HEK «Ykpenepro» (i3
BKa31BKOI0O HallMEHYBaHHS MeTeonocrta). BileocurHaiv BinoOpakaroThcsi Ha (HOH1
KapTH PETioHy B TOYKAX PO3TAIIyBaHHS METEOMOCTa, IO J03BOJHUTH AUCIIETYEPOBI
MPUMAHSTH PIIICHHS 11010 OTICPATHUBHUX il HA 00'€KTax.

Ha 3anuT xopucTyBaya Ha €KpaHi MOJAEThCS TpadiuHe 300pa)K€HHS BEKTOPIB
CWJ, 11O JiI0Th Ha eTaJoHHUW mnpoBif. [lo MiHIsSX Aii BEKTOPIB BCTAHOBIIOIOTHCA
3HAYEHHS TPAHWYHO-JOMYCTHUMHUX HaBaHTaXEeHb (BITpoBOro 1 oxenenHoro) s 111 B
30HI METEOMNOCTY (HAaBaHTAXXEHHS PO3PAXOBYIOTHCS 34 MPOSKTHUMHU JTAHUMH JIHIN).

[ToTouni nani po oxenenny odcranoBky (G, Vcep, t° ) yBOASITECS B Mporpamy
pO3paxyHKy ONepaTUBHUX NapaMmeTpiB IuiaBku oxeneni Ha [1JI (mporpama po3paxyHKy
MiJJIArae OKpeMil po3poOmi s KoxkHOI mijactanmii). IIpoTikaHHs oxkeneaHoi Ta
BITPOBOI MOJII B1JI0OpaXkaeThcsi HAa ekpaHi y Burisal aiarpamu G, Vep, Qcp (s G-
noii) Ta giarpamu Vep, Viop, Qcp (st V-niofii) sik GpyHKIT gacy.

®ikcanisa G-nojii mounHaeTbes o curnainy «lIpomec OITY» 1 3akiHUyeThCA MO
dakty ckumanns OITY 3 mpoBoxy (micis nporpiBy). Dikcariisa V-1moii MOYMHAETHCS 110
curnany «HeOe3neunuit Bitep» 1 3akiHuyeThcsl michsa Vmop < 25 m/c. YkazyeTbes
HaIpPsIMOK BITPY HA MOYATKY ¥ HAPUKIHII TIOI1H.

Ha ocHOBI mOTOYHUX AaHKUX (POPMYIOTECSA T0OOBI MaKCHUMallbHI 3HAaYeHHsS Vep, a
TaKoXX MakcuMmajbHI 3HaueHHd Qcp ¥ Vmop. Ilo 3akiHUEHHIO KaJeHAApPHOTO POKY 3
n00oBux MakcumyMmiB Vep, Qcp, Viiop npoBoauThCs BUOIpKa piuHUX MakcumMymiB. Ha
APM ¢dopmyeThest 6a3a piUHUX CTATUCTUYHHMX JAHUX IO TPYMi BCIX METEOIOCTIB, IO
BUXOAATh Ha cepBep onHoro APM. Jlani 6asu APM mnepepatotbes Ha /(I HEK
«Ykpenepro», ne (opmyerbcs 0aza OaraTopiyHMX JaHUX IO BCIX METEOIMOCTax
MaricTpaJlbHUX MEPEX.
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BUCHOBKHA

VY nuceprarniifHii poOOTI Ha OCHOBI TEOPETHYHUX Ta EKCIICPUMEHTAIBHUX
JOCIIKEHb BHUpIIIEHA HayKOBO-TIPAKTUYHA 3aj/laya, siKa MOJIArae B OOIPYHTYBaHHI Ta
CTBOPEHHI TEXHIYHUX CHCTEM KOHTPOIIO OXKEJIEeIHO-TIaMOPO3EBUX YTBOPEHb IS
1JIBUIIICHHS eKCIUTyaTalinHuX XapaKTePUCTHK MOBITPSIHUX JIHIN
eJIEKTpOIepeIaBaHHsI.

OcCHOBHI BHCHOBKHM Ta MpPaKTU4YHI pEeKOMEHAalii aucepraiii HoJsAraroTh B
HACTYITHOMY:

1. B pe3ynbTaTi 311MICHEHHOT0 aHaIi3y 3aC001B CIIOCTEPEKEHHS Ta BUMIPIOBAHHS
HA METEOCTaHIisIX Oylno BCTAaHOBIEHO, IO ICHyIOYa Mepeka CTaHIapTHHUX
METEOCTAHI[Ii HE J1a€ MOXJIMBOCTI HAJIAHO OXapaKTepu3yBaTH OKeJIeHE
HaBaHTAXEHHS Ha MOBITPSHUX JIIHISAX eJIeKTporepeaBaHHsa. A iCHYIOYi, Ha ChOTOJHI,
METOAM Ta NPWIAJAA KOHTPOJIO TMPOLIECY YTBOPEHHS OXeJIedl Ha JIHIIX
eJIEKTpONepeJaBaHHsl MaloTh pPsAJl HEJOJIKIB, Cepell SKUX JesKa I1HEpIiHHICTD,
HaJMIpHE CIIO)KMBAHHS  €JIEKTPOCHEPTrii, HEBHCOKAa YYyTIUBICTh, MOTpeda B
nepeycrarkyBanHi IIJI. Tomy icHye mnepcnekTHBa CTBOPEHHS JAaTYMKIB YTBOPEHHS
OKeledl, MIABUIICHHS 1XHBOI IIBHAKOJII Ta YYTJIMBOCTI, YAOCKOHAJIEHHS 3 METOIO
aBTomaru3auii npouecy miaBku OIlY, mo € 000B’I3KOBUMHU yMOBaMH 301IbILIEHHS
00’€KTUBHOCTI Ta €()EKTUBHOCTI KOHTPOJIIO IIbOTO siBUIa Ta podotu JIEII B 1inomy.

2. I3 amamizy pe30HAaHCHUX METOIB JOCIIDKCHHS eJEeKTPO(I3UIHIX
XapaKTEPUCTHK PEYOBUH, 3alPONOHOBAHO BUKOPUCTOBYBATH BIAKPUTUN OIKOHIYHHIA
pE30HATOp Yy MUIIMETPOBOMY Jiala3oHl JOBXHUH XBWUJIb [IJIi KOHTPOJIO CTaHy
atMocdepu, 0 3HAXOIUTHCS MOOJIU3Y TOYKH JHOJAOYTBOPEHHS. 3 IIIEI0 METOK OYyJo
noOyJOBaHO MaTEeMaTU4YHY MOJEJNb, sIKa JI03BOJISIE OMUCYBATH PO3MOLT BHYTPIIIHIX
€JIEKTPOMATHITHUX TMOJIB Yy BIAKPUTHUX pPE30HATOpPaX 3MIHHOTO MEPETHHY, 3B'A3aTH
napamMeTpu pPEe30HAHCHOTO eJeMEHTa 13 eNeKTPOdI3MYHUMH XapaKTepPUCTUKAMU
aTMOC(EpHOro TOBITPSI Ta pPO3paxyBaTH MapaMeTpu OIKOHIYHOTO pPE30HATOpa B
3aJIEKHOCTI BiJ] PE30HAHCHO1 JOBKUHH XBUJIL.

3. Ha ocHOBI MareMaTwyHOi MOJENI PO3MOILITY €JIeKTPOMAarHiTHUX TIOJIB
OTPMMAHO AaHAJITUYHI BUpPA3d Ui PO3PaXYHKY €JIEKTPOMArHiTHOrO TOJs Yy
BIIKpUTOMY OIKOHIYHOMY pe3oHatopi st TE- ta TM-XBWib, BUPA3H VISl PO3PAXYHKY
3amaceHoi eHeprii 1 JOOPOTHOCTI BIAKPUTOTO PE30HATOPA 3 YPaXyBaHHSAM 3MIHM IUIOIII
HOro MmomnepevyHoro nepepizy B3J0BXK OCl; BUSHAYEHO 3B'SI30K MIXK €JIEKTPO(PI3UUHUMU
XapaKTepUCTUKAMU 3alIOBHEHHS pe30HATOpa M 3MIHOI HOTO PE30HAHCHOI YacTOTH U
NO0OpPOTHOCTI; BUKOHAHI PO3pPaXyHKH MOXJIMBUX PO3MIpIB OIKOHIYHHUX PE30HATOPIB B
3QJIKHOCTI BiJl PE30HAHCHOI TOBKWHU XBHJII.

4. Po3pobieHo 3acid KOHTPOJII0 MOYATKOBOTO MOMEHTY JbOJIOYTBOPEHHS, 3a
JIOTIOMOTOI0  SIKOTO OYJ0 JOCTIKEHO XapaKTEPUCTUKHU EIEKTPOMArHiTHOTO OIS
OIKOHIYHOTO pe30HaTOpa Ha JOBXKMHI XBWIl 16 MM B ymoBax ytBopenHs OIIY. Jlns
MIPOBEJICHHS €KCIIEPUMEHTY OyJi0 mpoaHaizoBano ocHOBHI Buau OIIY Ta BH3Ha4eHO
IpaHUYHI YMOBH MeTe0(haKTOpiB, KOTP1 CIPUSIOTH iIXHHOMY BUHHKHEHHIO. [Ipu 1ipomy
BCTAQHOBJICHO, 10 METEO0OOCTaHOBKAa TMpOIECY JIbOAOYTBOPEHHS BIUIMBAE Ha
MOTYXKHICTh KOJHMBAaHb EJIIEKTPOMArHITHOTO TOJS PEe30HaTopa, TOOTO, BiOYBA€ETHCS
3CyB PE30HAHCHOI YaCTOTH.
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5. [Tokazano, 110 MiJ i€10 BITPY Ta IPU MPSIIi YTBOPEHHS OKeJeIl Bi10OyBa€eThCs
IpU TeMIiepaTypax BHUILUX, HIK MPU 3aMep3aHHi 0e3 BiTpy. BuzHaueHo, 1o pe3oHaTop
HaWOIIBII YITKO pearye Ha Ji0 BITPY TOI, KOJM HOTO BICh CIIBIAJA€E 3 HAMPSIMKOM
MOBITPSHOTO MOTOKY.

6. Ilpu mpoBemeHHi  0Oararopa3oBUX  BHUMIPIOBaHb  CHPAllbOBYBAHHS
CUTHAJII3aTOpa OXKeJe/l 3a PI3HUX KIIMAaTHYHUX YMOB Ta BIJNOBIAHUX CTATUCTHYHUX
PO3paxyHKIB BCTAHOBJIEHO MaKCHMMaJbHi, 3a YyTJIMBICTIO, poOOYi Aiama3oHu poOOTH

nat4uka. [Ipu nosipuiii fimoBiprocti 0,95 Bonu craHoBisiTe —4,5°C <7, <-35°C Ta
-1,8°C<T,  <-0,6°C s exciepuMeHTiB Ge3 BITPY 1 Iij Ii€l0 BITPY BiNOBIIHO.

7. PoO3rnsHyTO OCHOBHI TOKa3HMKH HAAIAHOCTI  MOBITPSAHUX  JHIN
esnekTpornepenaaBantsa. [lokasaHo, 10 OCHOBHI MPUYMHM YIIKOJKEHHSI MPOBOMIB 1
IPO303aXHUCHUX TPOCIB — MEPEBUIIICHHS 0XKEJICTHUX HABAHTAKCHb, 3HONTYBAHHS B[ i1
BiOpaIrii, raionyBaHHsl ¥ Kopo3ii. Takok BCTAHOBJIEHO, IO CBOEYACHE 1H(POPMYBaHHS
OMEpPAaTUBHOIO TIEPCOHATY PO HAOIMKEHHS MOMEHTY JbOJOYTBOPEHHS JO3BOJIHTH
nonepeautu Bix 6% no0 8% ycix BiamoB Ha IIJI. Po3pobieHo mnpomo3uili Ta
pEKOMEH Al 010 MiABUIIICHHS HAAIMHOCTI MOBITPSHUX JIIHIA €IeKTPOTIepe/IaBaHHS.

8. Po3pobieHo TexHIuHI peKoMeHjalii Moa0 MOoOYyJOBH Mepexki BIIOMYHUX
aBTOMaTtn30BaHuX MeteonoctieB (MBAM), sik ocHOBM TMiABHUIIECHHS €(EKTUBHOCTI
60poteou 3 OIlY HuIsIXoM CBOE€YaCHOIO OMOBILIEHHS ONEPATUBHOTO MEPCOHATY MPO
MOXJIMBICTh MOSIBU OeJyieli. BoHM BKIIIOUarOTh B ce0€ MpOMO3ullii MO CTBOPEHHIO
OCHOBHMX By31B MBAM T1a cxem o00poOku iHQopMalii 3 BHUKOPUCTAHHSIM
CUTHAJII3aTOpa YTBOPEHHS OKEJIE/I.

9. Pesynpratn podotu BrpoBamxeHo y BAT «Cymuobnenepro» (M. Cymn), AK
«XapkiBoOsienepro» (M. XapkiB), a TaKOXK y HaBUaJIbHUH Mpoilec Kadeapu mepenadi
enexktpuunoi eneprii HTY «XI1D» y nekuiitanx kypcax «CUCTEMOYTBOPIOIOY MEPEKI»
ta «lIpoekTyBaHHs JIIHIM Ta MiICTAaHLI.

CIIUCOK ONMYBJIIKOBAHUX MPALb 3A TEMOIO JJUCEPTALII

1. Bonoxin B.B. OmiHka MOXJIMBOCTI BUKOPHCTAHHS JIAHUX JEPHKABHUX
METEOCTaHI[IN 11 KOHTPOItO cTaHy 00’ekTiB enekTpuyHux mepex / C.1O. IlleBuenko,
B.B. Bonoxin // Bicauk HarioHanbHOro TEXHIYHOTO YHIBEpCUTETY «XapKiBChbKUM
noJiTexHiuHui iHCTUTYT». — XapkiB: HTY «XIIl». — 2008. — Ne21. — C. 143-147.

3n00yBaueM TPOBEIACHO aHalli3 Ta OI[IHKY pOOOTH JEepKaBHUX METEOCTaHIIIH,
PO3IIIIHYTa MOXJIMBICTh BUKOPHUCTaHHS 1H(OpMAIli 3 METEOCTaHIlINd JJii KOHTPOJIO
CTaHy 00’ €KTIB EIEKTPUIHUX MEPEK.

2. Bonoxun B.B. CmocoObpl m ycTpoWcTBa TPEAYNPEXKACHHUS TOJIONEIHO-
n3mMopo3eBbix obpazopanuii / W.JI. Jlebemunckuii, C.}YO. IlleBuenko, B.B. Bonoxun //
Bicauk Cymcbkoro JlepxaBHoro YHiBepcuretry. — 2008. — Ne 2. — C. 21-25.

3100yBadyeM MPOBEJECHO aHaIi3 METOMIB JOCTIHKEHHS aTMOCHEPHHUX SBUII, IO
MIPU3BOJISATH J0 JIbOJIOYTBOPEHHS, a TAKOXK 3aCTOCOBYBAHUX 13 II€I0 METOI0 TEXHIYHHX
3ac001B KOHTPOJIIO OXKEJIETHO-TaMOPO3EBUX YTBOPEHb.

3. Bonoxin B.B. MopnentoBanHs po3MOJLTY €JIEKTPOMArHITHUX TOMIB Yy
BiIKpuTOoMy OikoHiuHOMY pe3onaropi / C.}O. llleuenko, B.B. Bonoxin // Meroau ta
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NpUIagu KOHTPOIO SIKOCTI. — [BaHO-®paHKiBChK: [BaHO-PpaHKIBCHKUN HALlIOHATBHUN
TeXHIYHUHN yHiBepcuTeT Hatu 1 razy. — 2008. — Ne 20. — C. 65-69.

3n100yBayeM yA0CKOHAICHO MaTeMaTUYHy MOJIEIb PO3IOALTY €JIeKTPOMArHiTHUX
MoJIiB G1KOHIYHOTO PE30HATOPA, 110 TO3BOJIUIIO 3pOOUTH HOTO TOPIIl BIAKPUTHUMHU.

4. Bonoxun B.B. MHccnenoBanwe mapamMeTpoB BoO3AyxXa C NPUMEHEHHUEM
pezonatopubix MetonoB / C.JO. IlleBuenko, B.B. Bonoxun // Ilpuxnaanas
paauosnektponrka. Cren. Boi. Tom VI. — Xapsko: AHIIPD, XHYPD. — 2008. —
C.114-117.

3mo0yBadueM TIPOBEICHO aHalli3 PE30HAHCHUX Ta XBUJIECBOAHUX METOIIB
KOHTPOJTIO €NIeKTPO(PI3UIHUX TTapaMeTpiB pEeYOBUHHU.

5. Bomoxun B.B. CoBpeMeHHBIN TMOAX0Jl K PEIICHUIO 3aJlayd pPaHHEro
OOHaApyXEHHS TOJIONEIHO-U3MOPO3eBhIX oOpa3oBanuii / B.B. Bomoxun // Bicuuk
HairioHaIbHOTO TEXHIYHOTO YHIBEPCHUTETY «XapKIBCHbKUN MOJITEXHIYHUN IHCTUTYT». —
XapkiB: HTY «XIIl». — 2008. — Ned44. — C. 31-38.

6. Bomoxin B.B. Po3paxyHOK eneKTpOMarHiTHUX TIOJIB Yy BIAKPUTOMY
O0ikoHiyHOMY pe3oHaropi / C.}O. IlleBuenko, B.B. Bonoxin // Enepreruka Tta
enektpudikamis — Kuis, 2008. — Ne 11. — C. 36-41.

3n00yBaueM OTpUMMaHl aHAJIITUYHI BHUpa3H, KOTPl ONHUCYIOTh PO3MOJILI
€JIEKTPOMATHITHUX MOJIB Yy BIAKPUTOMY OIKOHIYHOMY PE30HATOPI.

7. Bonoxin B.B. BusnaueHHs [100pOTHOCTI OIKOHIYHOTO pe3oHaTopa /
B.B. Bonoxin // Bicuuk HalioHaapHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBChKHIA
nomTexXHIyHuM 1HCTUTYT». — XapkiB: HTY «XIII» — 2008. —Ne48. — C. 22-30.

8. Bonoxin B.B. [lociniiykeHHsT XBUITLOBUX MPOIECIB Y BIAKPUTOMY O1KOHIYHOMY
pe3onatopi B ymoBax BuHUKHeHHs oxkenenl / C.}O. IlleBuenko, B.B. Bomoxin //
Meroau Ta mpunaau KOHTPOJIO AKOCTi. — IBaHO-@paHkiBChbK: [BaHO-DpaHKIBCHKHIA
HalllOHAJIBHUHN TeXHIYHUN yHIBepcuTeT HadTH 1 razy. — 2009. — Ne 22. — C. 86-91.

3n00yBadueM OTpUMAaH!1 3aJIEKHOCTI MOTYXKHOCTI KOJIMBaHb €JIEKTPOMArHiTHOTO
MoJIsl pe3oHaTropa Bl MeTeo(pakTOpiB, KOTPl CYNPOBOIKYIOTH IOSBY OXKEJIEeAl Ta
MpoBeieHa 00poOKa pe3yJbTaTiB.

9. Bonoxin B.B. [Ixepena mOTY>KHOCTI MIJIMETPOBOTO ialma3oHy XBWJIb Ha
nionax I'anna / B.B. Bonoxin // BicHuk HamioHanbHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBChbKUH MOMITeXHIYHUN 1HCTUTYT». — XapkiB: HTY «XIIl» — 2009. — Nol4. —
C. 119-123.

10. ITarenT Ha xopucHy Mozaeiab Ne 31470 Ykpaina, MIIK (2006) H02G 7/16.
CurHaiizaTop OKeJedi Ha MOBITpAHHMX JiHIAX ejnekTporepenauy / Iliporri €.J1.,
[IleBuenko C.1O., Bonoxin B.B.; 3asBuuk 1 marenroBnacuuk Harl. texH. yH-T «XI1I». —
Ne u 2007 13702; 3asB1. 07.12.2007; ony6:1. 10.04.2008, Brom. Ne7.

3n100yBayeM 3alpoloOHOBAHO METOAMKY KOHTPOJIIO CTaHy atMocdepu 3
BUKOPUCTAHHSAM TPAaHUYHOTO PE30HATOPA.

11. Bonoxun B.B. K Bomnpocy ucnonszoBanuss CBY pe3oHaTOpOB [Ji1 paHHETO
obOHapyxenust [ 1O / C.}1O. llleBuenko, B.B. Bonoxusn // 3ddexTuBHOCTS peannzanuu
HAYYHOTO, PECYPCHOTO, MPOMBIIUICHHOTO TOTEHIMANa B COBPEMEHHBIX YCIOBHUSX:
Marepuansl BocbMolt exerogHoil mexayHapoaHoil koHpepenuuu, 11-15 gpeBpans
2008 r., m. Chnasckoe, Kapmatet — Kue: VYUI[ «HAYKA. TEXHHUKA.
TEXHOJIOI' US», 2008. — C. 434-436.
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3mo0yBadueM 3pOoOJEHO OIJISIA OXEJIEMHOI CUTyallli, M0 CKJIajacs OCTaHHIM
4acoM Ha JIHISAX eJIeKTpoIiepeaaBaHHs Y KpaiHu.

12. Bonoxin B.B. IligBumenHs e(QeKTUBHOCTI KOHTPOJIIO  OXEJIETHO-
MaMOpO3€BUX YTBOPEHb 13 BHUKOPUCTAHHSM pPE30HATOPIB HAIBUCOKOI YacTOTH /
C.1O. llleBuenko, B.B. Bonoxin // IudopmariiitHi TexXHOJOTIi: Hayka, TEXHIKa,
TEXHOJIOT'1s, OCBITa, 310poB's: Matepianu XVI mixHap. HayK.-TIpakT. KOH(., 4-6 depBHS
2008 p. XapkiB: y 2 4. (Y. 1). — XapkiB: HTY «XIII», 2008. — C. 469.

3100yBaueM MpPOBEJECHO OOTPYHTYBaHHSI BUOOPY 3ac001B peecTpalii 0xkKeleTHO-
aMOPO3E€BUX YTBOPEHb Ha JIHISX €JIEKTPOINepeJaBaHHs.

13. Bomoxua B.B. CBepXBBICOKOYACTOTHBIH AATYUK PETUCTPAIUN TOJIOJENO-
n3Mopo3eBbix oopasoBanuii / C.1O. IlleBuenko, B.B. Bomoxun // DiaekTpudyeckne cetn
u cuctemsbl. — 2009. — Ne 1. — C. 44-46.

3n00yBaueM  3ampoOINOHOBAHO  BapiaHT  OOpOTHOM 3 OXENeAnl B
€JIEKTPOECHEPTETUYHOMY FOCIIOAAPCTBI NUISIXOM CTBOPEHHSI MEPEXkK1 METEOIOCTIB.

AHOTAIIII

Bosoxin B.B. Meroa Ta npucTpiii KOHTPOJIIO 0KeJIeIHO-IIAMOPO3eBUX
YTBOPEHb /JIfl  MiIBHIIECHHS  CKCIUVIYyaTAMIMHUX  XapaKTePUCTUK  JIiHIH
eJleKTponepenaBanus. — Pykornmuc.

Hucepraiiss Ha 3100yTTS HAyKOBOTO CTYIEHsS KaHAMJAaTa TEXHIYHUX HAyK 3a
cnemianpHicTIO 05.11.13 — mpunmagym 1 METOAM KOHTPOJIIO Ta BHU3HAYCHHS CKJIaay
pedyoBUH. — HarlioHanbHU TEXHIYHUM YHIBEPCUTET «XapKIBCbKUU MOJITEXHIYHUMA
THCTUTYT», Xapkis, 2009.

Jucepraliisi NpUCBSYEHA MOCTIKEHHIO MPOOJIEMHUX MHUTaHb, IOB'SI3aHUX 3
PO3pPOOKOI0 TEXHIYHUX CHCTEM KOHTPOJIO OKelieqHO-TTamMopo3eBux yTBopeHs (OITY),
KOTpl  3a0e3NeuyroTh  MOJIMIICHHS  eKCIUTyaTallliHUX  XapaKTepUCTUK  JIHIN
eJIeKTpoTiepeaBaHHs, IUITXOM CBOEYACHOTO OIOBIIICHHS OMEPATHBHOTO TEPCOHATY
npo HAOIMKEHHS MOMEHTY JIbOJOYTBOpPeHHs. B po0oTi mpencraBieHo aHami3
cyyacHux 3aco0iB koHTpoito OIIY, BusiBieHO iX HEJONIKM Ta 3alpONOHOBAHO
BUKOPHUCTOBYBAaTH TPaHUYHUI OIKOHIYHUN pE30HATOp AJsl KOHTPOJIO MOYATKOBOTO
MOMEHTY JIbOJIOyTBOPEHHS. [3 I1i€f0 METOI0, BAOCKOHAJICHO MaTeMaTUYHy MOJIENb, 10
JI03BOJISIE  3B'S3aTH  MapaMETPH PE30HAHCHOTO €JIEMEHTa 3  eJNeKTPO(PI3UYHUMU
XapaKTEPUCTUKAMU aTMOC(EPHOTO TOBITPS ¥ po3paxyBaTH MapaMeTpu OIKOHIYHOTO
pe3oHaTopa. Po3po0ieHO CTPYKTypHY CXeMy MPUCTPOIO KOHTPOJIK MOYAaTKOBOIO
MOMEHTY JIbOJIOYTBOPEHHSI Ha OCHOBI OIKOHIYHOTO pe30HaTopa. 3IIHCHEHO P
EKCIIEpUMEHTAIILHUX JIOCHIPKEHb, TPOaHaIi30BaHa YYTJIUBICTh JaTYMKA KOHTPOIIO
OI1Y. IlpoBeaeHo aHalli3 TPUYMH BIJMOB MOBITPSHUX JIHINA eJeKTpomnepenay, Mo
JO3BOJIMJIO  KUIBKICHO OIIIHUTH BIUIUB  OXEJICIHO-BITPOBMX HAaBAaHTAKECHb Ha
eKCIUTyaTalliitHi xapakTepucTuky JiHii. Kpim Toro, po3pobieHi TexHIgH1 peKoMeHaaIlil
31 CTBOPEHHS MEpEeXi BIJIOMYMX aBTOMATH30BAHUX METEOIOCTIB, IO CTBOPIOETHCS 3
METOI0 3aro0iraHHs aBapiii, MOB'S3aHUX 3 TOSBOIO OXKeEJEMl, IUISIXOM CBOEYACHOTO
MONEPEKEHHST ONIEPATUBHOTO MEPCOHATY PO MOMKIMBICTH 1 (akT nosisu OITY.

KiarouoBi ciaoBa: mexuiuni 3acobu 051 00CHIONCEHHS 6NAUBY KIIMAMUYHUX
Gdaxmopie, npunaou - KOHMPONO  HAOIUHOCMI  NPOMUCI08020  OONAOHAHHA 1
nepeoasapitHux — cumyayii, —Memeopono2iyHi  Nnapamempu,  HU3bKOEHepemuyHi
e/IeKMPOMACHIMHI NOJIAL, 0HCeNeOHO-NAMOPO3€8i YIMBOPEHH S, PE3OHAHCHA YACTMOMA.
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Bosoxun B.B. Meroa M yCTPOCTBO KOHTPOJISI T'0JIOJIETHO-U3MOPO3€EBbIX
o0pa3oBaHMii VISl TOBBINIEHUS] 3KCIVIYATAIMOHHBLIX XAPAKTEPUCTHUK JIMHUH
3JIeKTponepeaay. — Pykonuce.

JluccepTanys Ha COMCKaHUE YYEHOW CTENEHU KaHIWUJaTa TEXHHYECKUX HayK IO
crenpasibHOCTH 05.11.13 — mpuGoOpbl U METOABI KOHTPOJS U OMNPENCIICHUS COCTaBa
BEIIECTB. — HannWOHaNbHBIM TEXHUYECKUM YHUBEPCHUTET «XAapbKOBCKUM IIOJUTEX-
HAYECKUN MHCTUTYT», XapbKoB, 2009.

JluccepTaliys MOCBAIIEHA UCCIEIOBAHUIO TPOOIIEMHBIX BOPOCOB, CBA3AHHBIX C
pa3pabOTKOM TEXHUYECKUX CHUCTEM KOHTPOJIS TOJIOJEAHO-U3MOPO3€EBbIX 00pa3oBaHUM
('NO), xoropbie oOecnEUYMBAIOT YIYUYIIEHUE SKCIUIyaTAI[AOHHBIX XapaKTEPUCTUK
JUHUM DJIEKTpoNepenady, IMyTeM CBOEBPEMEHHOIO OIOBELIEHUS ONEPaTUBHOIO
nepcoHasa Ha MOJCTAaHIUAX O MPUOJIMKEHUH MOMEHTA JIbJ000pa30BaHMUs.

B pabGore mnpencraBiieH aHaau3 CpPEACTB HAOIIONCHWI W H3MEpPEHUW Ha
METEOCTAaHIUAX, M3 KOTOpPOro OBUIO YCTAHOBJIEHO, YTO CYIIECTBYIOLIAs CETh
CTaHAAPTHBIX METEOCTAHUMM HE [aeT BO3MOXKHOCTH HAJIEKHO OXapaKTEpHU30BaTh
TOJIOJIEAHYIO HAarpy3Ky Ha BO3AYILIHBIX JIMHUAX 3JIEKTponepenad. MHOrouncieHHbIE
3HAYUTENIbHBIE PACXOKICHUS MEXKIY BEIMYMHAMH METEONApaMETPOB, U3MEPEHHBIMU
Ha METEOCTAHIUAX, U (PAKTUUECKUMHU UX 3HAYEHUSIMU HEMOCPEICTBEHHO HAa 00BEKTaxX
pPa3IMYHOrO HA3HAYEHUS, JIEKAaT B OCHOBE CTPEMIICHUM JJIEKTPOIHEPTETHUUECKUX
OpraHu3alMil OCYHIECTBIATh CHEIUATN3UPOBAHHBIE H3MEPEHUS 3ITHX MapaMmeTpOB.
[Toatomy, muis pemenus 3anaun peructpanuu ['MO pa3paborano 601b1110€ KOJIUYECTBO
CIIOCOOOB M YCTPOMCTB, U3 aHAIN3a KOTOPBIX CIEIYET, YTO OHH SHEPrOEMKH, JTUIIEHBI
HEOOXOAMMOro  OBICTPOJEHCTBUS ~ KOHTPOJS, JOCTaTOYHOM  YyBCTBUTEIBHOCTH
MU3MEPEeHU HHPOPMAIIMOHHBIX TTAPaMETPOB.

W3 ananu3a pe30HAHCHBIX METOJOB MCCIENOBAaHUA AIIEKTPODUIUUECKUX
XapaKTEPUCTUK BEIIECTB, MPEIOKEHO HCIOJIb30BaTh TPAHUYHBIN OWKOHUYECKUN
pe30HaTOp B MWJUIMMETPOBOM JAMANa30HE IJWH BOJH [JII KOHTPOJS COCTOSIHUS
aTMocdepbl, KOTOpas HaXOAUTCS BOJIM3M TOYKH JIbJA00OpazoBaHus. C 9TOHM IENbIO
OblJ1a YCOBEPIICHCTBOBAHA MaTeMaTHUYeCKas MOJEIb, KOTOpas MO3BOJSET ONUCHIBATH
pacrpeneneHue BHYTPEHHUX DJJIEKTPOMArHUTHBIX IOJIEM B OTKPBITBIX PE30HATOPAX
IIEPEMEHHOTO  CEUYEHHUs, CBsA3aThb IapaMeTpbl  PE30HAHCHOIO  JJIEMEHTa  C
ANEKTPOPU3NYECKUMH XapAKTEPUCTUKAMU aTMOC(EPHOrO0 BO3JyXa U PACCUUTATh
napamMeTpbl OMKOHUYECKOTO pPE30HAaTopa B 3aBUCHUMOCTH OT PE30HAHCHOW JIJIMHBI
BOJIHBI.

PazpaboTtana cTpykTypHas cxema yCTpOWCTBa KOHTPOJISI HA4YaJIbHOTO MOMEHTA
JbA000pa30BaHusl, C TOMOIIBIO KOTOPOTrO OBUIM KCCIIEIOBAaHbl XapaKTEPUCTUKU
AJIEKTPOMArHUTHOTO TMOJIsI OMKOHUYECKOT0 pe3oHaTopa B yciaoBusix oopazosanus ['NO.
[Ipu 5>TOM paccMOTpEHbl TpeaeibHbIE YCIOBUS HaumbOIee pacmpoCTpaHEHHBIX
MeTe0o(haKTOpPOB, MPU KOTOPHIX BO3MOKHO BO3ZHUKHOBeHUE Jtoooro Buaa ['MO.

OcymiecTBIEH psii IKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, MPOAaHAIU3UPOBAHA
YyBCTBUTENIBHOCTh AaTyuka KoHTposisi ['MO. [lokazaHo, 4To ciiyyaiiHas TeMIepaTrypa
cpabatbiBanus  curHaimuzaropa MO  moguwHseTcss  HOPMAIbHOMY  3aKOHY
pacnpeneneHusl.
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[IpoBenéH aHaNM3 TPHYMH OTKA30B BO3IYIIHBIX JIMHUHA 3JIEKTporepe/ad,
KOTOPBIN TIO3BOJIMJI CACNATh KOJUYSCTBEHHYIO OIICHKY BJIMSIHUS TOJIOJEIHO-BETPOBBIX
HArpy30K Ha KCILTyaTal[AOHHBIC XapaKTCPUCTHKHU JIMHHH.

Kpome Toro, pa3paboTaHbl TEXHHYECKHE PEKOMEHIAIMHA 10 CO3AaHUIO CETH
BEJIOMCTBEHHBIX aBTOMATH3UPOBAHHBIX METCOIOCTOB, KOTOpas CO3JAeTCsS C IEIbIO
MPEAOTBpAIICHUSI  aBapWii, CBSI3aHHBIX C TOSBJICHHEM TOJIoJIe[la, IyTeM
CBOCBPEMEHHOTO IIPEAYIPEIKICHUS OIEPAaTUBHOTO IMEPCOHANIa O BOBMOXXHOCTH M (haKTe
nosieiieaus ' 1O.

KuroueBble cioBa: mexuuueckue cpeocmea Oas UCCAE008AHUSL  BAUSHUS
KAUMAMUYeckux @axkmopos, npubdopbl KOHMPOIL HAOEHCHOCMU NPOMBIULLIEHHO20
000py00BaHUsL U NPeOABaApPUUHbIX CUMYAYUL, MemeopolocutecKue napamempol,
HU3KOIHepeemu4ecKue INEKMPOMACHUMHbLE nous, 2010/1E0HO-UBMOPO3e8ble
00pa308aHUsL, Pe30HAHCHAS YACTOMA.

Volokhin V.V. The Method and Device for Control of Glaze and Rime
Formations to Increase the Operating Characteristics of Transmission Lines. —
Manuscript.

Thesis for PhD degree on speciality 05.11.13 — Devices and Methods for Control
and Determination of Substance Content. — National technical university "Kharkiv
polytechnic institute”, Kharkiv, 2009.

Dissertation is devoted to investigation of the problem questions dealing with the

development of technical control systems for glaze and rime formations (GRF). These
systems improve the field performance of transmission lines via timely warning of
operations staff about the forthcoming ice formation moment.
The work represents the analysis of the modern means for GRF control, reveals their
drawbacks and suggests the usage of the open biconical resonator to control the initial
ice formation moment. With this aim the mathematical model is improved, that enables
linking the features of the resonant element to electro physical characteristics of the
atmospheric air and to calculate biconical resonator parameters. There was worked out
the structure diagram of the device controlling the initial ice formation moment on the
basis of the biconical resonator. A number of experimental investigations were carried
out, the sensitivity of GRF control sensor was analyzed. The reasons for failure of
overhead transmission lines were analyzed, that enabled to evaluate quantitatively the
influence of glaze and wind loads on operational characteristics of a line. In addition,
there were developed technical recommendations as to the building of the network of
notifying automatized meteoposts, which is created in order to prevent accidents over
glaze via timely warning of the operating staff about the possibility and fact of GRF
appearance.

Keywords: technical tools for investigation of the influence of climatic factors,
devices for control of the reliability of the industrial equipment and emergency
situation, meteorological parameters, low-energy electromagnetic fields, glaze and
rime formations, resonance frequency.



