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MaTepiann pana 3aBaHTaXeHHSHA PO3MIi WeHI
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CEKIUA 1
EJIEKTPOTEXHO.JIOI'I I TEILIOBI MPOILIECH

TPAHC®OPMATOP TECJIA.
BYJOBA. ITIPUHIMUII AII. 3SACTOCYBAHHS

Penemko B. C., viva.aviv@ukr.net
vsQotc" 2 M € d2 HJte)y Oo dzd 2 OGtetsls ] - dzs dztsG
[ stcdes@ s

TpaHcopmaTop Tecnappampnin, TesbBape

Tecna | HOCUTbL WOTro I M'"fA, € pes3oHaHCH
Hanpyry BMUCOKOT 4YacToTWu., Mpuctpi n 6V
Bi g 22 BepecHA 1896 poky, AK «lpuncrtp
BWC OKCOTio Twma i noTeHui any»[ 1, 2, 3]
HainnpocTi wuni TpchqoopmaTop Tecna
pe3o0OHaHCHMUX K OH B (NnepBUHHOT O

T
I'Ii,EI,Bl/ILLI,yBaI'IbHOI'O T

TpaHcpopmaTtop T
3apaag KoHAaeHcaToOp

na npauywe B Fayn
O Hanpyr Ar eipemauo

|

PI/IcyH—d—Ikpl/I]HLI,VII'IOBa_ Cc X e m aTl eTcpnaal

ypl
paHcopmMaToOpy Hanmnpyr
ec
a

BMNCOKOYaAaCTOTHMWMX KO/TUBAHDL 3 a yac PO3pPF*

TakKnMmMm UYMUHOM, TpaHchopfBamomBaeaqmoa ' s
cob6bow KonumuBanbHWUX Kona, wo i BM3HAau
roNoOBHOW MOro Bi gMIi HHI CTW Bi g 3BMUYaAWI
po6boTun TpaHcopmMaTopa Ui ABa KonuBanb
Ha OAHVYHCHE3 HHAaC TOT Y . 3asd3BuYann ni gnawrt
yacToOTy BTOPUHHOT O WNAXOM 3 Mi HMN € MH
NnepBUHHOI O6MOTKWU h o OTPUMAHHA Ma K
TpaHcpopmaTopa.

Buxi aHa Hanpyra TpaHC®Op MaxTeoMp/ab 0 B ® ¢
pe3oOHaHCIi B, MO Xe gocAaratTtmn AeKi NbKOX
pe3OoOHaHCHI W YyacTOTi 3pgaTHa CcTBOptBAaATM

MOXYTb MaTun 6araTtTomMeTpoBY [LOBXMWHY.
Mmi g yac pob6oTwu TpaHcopmaTop Tecn

nOB' S3aHi 3 YyTBOPEHHSM BUXPOBOTIOo ene


mailto:viva.aviv@ukr.net

rasoBuUx pos3papgi B, Takunux AK: cTpumenpl
pospapag [4].

Hi kona Tecna 3a AOoONOMOTIow TpaHChopNH
[ PO3MNOBCHAXEHHSA NEBRAKK,T P ICUYTHHXM 0 K @ HIU X
npuUcTpPpOaAMM HAaa Bi gCTaHi 6e3 AapoTi B, 6
nepepgauvdi enNneKTPUUYHOT eHeprii BenNWUKOI
CnucoK BUKOPHCTAHMX JIZKepPeJT
l.KatTywka Tecna. YcTpouncTtso.URLh#ps:/felactr P e
osam.ru/glavnaja/jelektrotehnika/katustikala/
2Tecna kKatTyuwka (71 pURLAths/ransiarncair220.eubvidys ) .
teslakatushkatransformatottesla.html
3. GooglePantsURL.: https://patents.google.com/patent/US568176A/en

4TyneBcbkunin B. 6., MocTton IO o. , CTtp)
| . B. /NNa6bopaTOpPHWUN NpakTUKYM e3X HHaNBw d .
ANMK” Ana 3p06yBayvyi B cTyneHsa BUWoTl 0 |
BenewHbsb B. B. , URRIat@/Mwww.tsatuBedu.ua/ettp/pidruchnyke
posibnyky/

HaykoBuii kepiBHuk: | 2 dzj o ! € d2 .., C. Is. da
crdzj Slstetslsj m dztsdztsc * v By Y disig € d 2 te tshy,

OCtetlsj mdasdzse ' Yydzad?2 kdz o jtefmdlsjls ' d3j dz' 7t

HIABUIHIEHHSA EHEPI'OE®EKTUBHOCTI BUPOBHUITBA ITPU
NEPEPOBII CLIbLCBKOTOCHOJAPCBHKOI MPOAYKIIII

Yenak A.M., nastacepak349@gmail.com
v Qetc' 2Mmr Cd2 HJjtcy Oo dzd 2 OGtetsls ] - dzsdztsSG
[ ssstedzts @ s

AKTYaJIbHICTh TA MOCTAHOBKA MPO0OJIEeMU.

EHeprosurtpatu 3anMmMawTb p[fOoOCTaTHbLO B
6yaAb AKOMY TexXHONONIUYBE@PY,LXIYETCWBLEGI BiC el
AKa npunpagi naetTbcda npobébnemi eHeprosobep
AKIi HMWHI BRNpoBagXylTbCsd B nepepoobHI N

Kepytwuunce BMuUe 3a3HaveHOW npob6nem
nocoo6wu 11 B WP I UHeaH H3da Abayysiaa MNnoo corGarspiyeH T Y
NTroOpuUT MY ynpaB/ai HH A TEXHONMNOT i YHI
l fTbCbKOTrocnogapcbKOI npoAayKLUI T 3 3
BUNb. Tlpn UbBOMY nNNMaHYETbLCHA BUKOPUCTC
K ANA B WKHMHMBMHIHIAY HToEl onepauyi:il Ta I O
Mi HY BnacTumuBOCTEW KIi HUEBOrNro NpoaykKTy
BIi ANOBI OHO i SMEHWeHHKW eHeproBuUTHpP
o3pobneHor o anropunt My BWK®@H acHyoM i HIa&
AXKOPO3YMHHUX PeyvyoBWUH AnNA npouecy 3N

T Y WM XOQDVO
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TEXHONOTIiI YHO CKnapgpHomMmy, BNnpoBagawu
HTpontw 3a pgponomorow EOM.
OcHoBHI MaTepiaiu.
B OCHOBI anropunT mmy ynpasB /i HHHA Te
pPi BHAHHSHA 3HayYeHb WBUAKOCTI 3BYKY T

aTuYyMnkKi B 3 ogHOro ©6GoKYy, Ta HOpMOBAH

penpb6bavyeHoOo aABa peXumMm pob6GBOTU: PYUHMNV
B pyyHomy pexXunmi EOM BUCTYNaeea HY O E
| BWA HOpPpMOBAaAHEe 3HayvyeHHA onepaTop 3
TYUKI B AKI NOpPi BHWWTbCA 3 HOPMOBAHYV
Pi BHWOKWTb HOpPpMOBAaAaHOMY abWW,B5i%di33HAWT
l WyBaHHHA 3 aKIiNAYKWT bK,O/laa B HBYEeHHS 3
pMoBAaHI , TO UWK/A 3Mi WwWyBaHHSA MNOBTOP
aAayYyeHHA 3 pgaTyYnmki B, 3YNUHAKTbL Npouye
PO34YNUNHAETbLC A, NOTIi M NOBTOPKWKWTbL NP
Hi TOpYy 3’  AaBnAKWKTbCA Bi ANOBI AHI NnoBI [
B aBToMaAaTMUUYUHOMY peXunmi 340i NCHIWETHDbL
3nocepeaHbO Bi A AAaTUWKI B 4Yyepes3 | HMPC
AYeHHHA nNoOpi BHWWTbCA 3 HOPMATWUBHUMMU
MMaH i 3 AaT4YWMKIiIi B JaHHI Ta NOoOBiI AOMA~NE
pe3ynbTaTy nNoOpi BHAHHA. AK WO OTpPpUM
paHi 3’ ABNAKWTbCA NOBI AOMNEHHA Npo N
KOHaB4Y0Olro MeX dHIKYyMY bCgi ABOMAEPEBDPOT
rHanamum, a B BuUNagKy HAKWO OTpPUMAHI
Ha eKpadHi 3’ ABNAKTbCA NoBIi A OM/NEH
YOBWHN, WO PO3YMUHAETbLCHA, Ta NoOBTOpeE

3ynMmHKY ab6bo pob6oTy BIi AnNOoOBIi AHMUX BWUKOHaA

oA
HO
3
B ”
C U

an
M O

HUM KOPOTKMUM 3BYKOBUM CUTHaAaNOM. §
PMOBAaAaHOMY 3 Ha4yYeHHIo, abo’OBbWwpi 3@awE®R
ABNAKTbLCSA NOBI A O0MJ/MeHHSSBIMXOl IOMYEeTHMHHK VB
KoOHaB4YOTl O MeXaHIi 3MYy. oi i cynpoBoj
rHanom.

Ana BRNpoBapjgXeHHSHA 3anponoHOBAHOTNIO p
ropumtTm, SAKuMuhW npumsBepgeHo (pumc. 1l.), Te
BWU nporpamyBaHHA Java pna pob6boTtwu B
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PncyHnH-AkiropyvntpMe B 1i HHA TEeXHONOT I YHUM
BUKOPUCTAHHAM YyNbTpPpa3BYKOBUX XBUNDb.

TecTyBaHHA4 po3pob6bneHOTl nporpammMmu
BUKOHYBanochsb And pexumy nopajgHUWKa
npunBefeHO B Tabnwuuyi 1.

Pob6orT a B ABTOMMBIT W UYNHPOMBYE @R &K B BUT
TpuBanoctT.I npoyuecy Bi g Ki AdbKOCTI Haobr
3 gaTtT4dyuki B, [0 HQ@P2v00 BkalHUO 1) ,B(epmwmcy. m2H)n. ( f
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CnmcoK BUKOPHUCTAHHX JKepeJI

1. KaBi Taui mHi npucrtpoi B XapuyoBi i,
NPOMMUCANOBOCTI [ BTvekecHTKl o /K 1Ca: I ARBITwyTRAY X T
88 -Bi.6ni or8.. : c¢c. 75

2 . dPenoTKI H, | . M. MaTemMaTUnUnUHE
npouyeciB: i apomMmexaHi YHI npouyuecun [ Tekoc
PiomMmwuhk. :: TexuH3ka,c 2004.

3. PoAoBsunukhpgp. AncnepcHbe cuUucCTEeMb MSACI
A. Poros, A. B. ToqMoaTAB poBi.pomB i@mITH L
HaykoBwuii kepiBHuK: | Stcts~ 59  wW. | . C. Is. dz , HiSYyJ dz

Hjty Oo g2 OCkils o dsdse NddBE@d 6§ i dt

MOJEPHI3ALISA TEXHOJIOI'TI IPUTOTYBAHHS

KOMBIKOPMIB
IeryxoB€.A.,, [ mai | : egorpetuxov2019@gmail . co
sQotc" 2 M € d2 HJte)y Oo dzd 2 OGtetsls ] m dzsdzts G

[ Glsstedts e s

AKTYaJIbHICTh TA MOCTAHOBKA MPO0OJIEeMH.
CyyacHuum ntaxodabpumkam Hanwbi nbuwy Yy
YyTPI WHI X pe3epBi B SHUXEHHH COoOI a
po6HMUTBaA. Tak, AK HaWwbéi nNnbwa nNUTOM
awMmHoOro ™M saca, 3annmMatwTod KPP ™D BN 3Be
HUM 3 BaxXnAuMBMUX 3axofgi B y LbOMYy Hanm
Me 3acCHYBaHHHA HOBMUX abo MoAagepHI 3auy.
MOIi KOpMI B
OcHoBHI MaTepiaiu.
OcHOBHUMMN onepauyi amMmmu B npouyec.i |
noapi 6HeHHA, AJO3yBaHHSH B BMU3HAaAaYeHOM
pi 3HOMA@aHI THMUX KOMMNOHEHTI B POCANUHHOT O
Mi HepanbHMUX Ta 6i 0N0ri YHO aKTUBHUX fcC
Buxopgsauw 3 B U LWe 3a3Ha4dYeHOTroO anp
MOAepHIrnoBamwmpmMoLuexy PO3CUNHMWMX KOoMO I
n
[
X
K
|

X OOOIwWw w
(@ TS N o T B

enekKkKTpPpOHH X TEH3O0OMET PUYHHNX Barlr oB UuKX /

KOMMNOHEHTI B Ta MIi Kpo pgob6baBoOK.

Kopwmoue Mae HacTynHI TEXHONOT I YHI
OCHOBHMUX O MM OHE HHTHIAB Tia JBi MHBI akH T3amK elHyHBSa.

NNi Hi A ™Mi kKpopgpob6baBoOK nepepbavyae BHec
KOMMNOHEHTI B I CTOTHUX KOpPpeKTyBaHb. Ko
npusi A T-200-4 O OMN LWH a BMUBAHTAaAXeHHI . B |
NPOMNOHYETbLCA BC TBAHHS BiN TRA QopaarTHaMpKm. p i

Mi cns noyeproBoOTro AL O3YyBAaHHSH K O XH
HakonunmuyrwTbcAa B OYyHKepi 5, npu uUubOMYy
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KOXHOTIO UWKANY, npM BOCbMW KOMIMNOH
NMWYEeHHI [T Hrpepa3RHDLYBaAawmi wWgOTHKCHEO B
nopgaudyy Hewmae, TO B Hakonumuyysau
HT aXeHHS4. OAna 3Bi NbHeHHSA Nl HIT I
nunyyBau 7.

MONOHEHTMUNW NI HIT 3epHOBUX NopgawTbC
peyYyHUMW TpaHcRnopTep, Npu HeobBXIi AHC

NYy WWNbHMWEK 9. Mpoxopgaunm Yyepes3 ApCcC

a

0T b C A B GYyHKED HakonuuyyBau 12.

MONOHEHTI B NO 4Yeps3i. [ 0 31ymMB aTHEHHA3 OMNMVPeOT B

r
r

)
0)

BUM po3aTtTopomM (MakcummanbHa pJ[os3a
A, AKWW nNpauywe B LUUKNIi YHOMY pe.

MODOHEeHTax, CTAQaHOBMUWUTHDL 15x8B. Mi cn4d
Wy wTbCcsda B 3 winuwpawiy U5, THakk MO0 Xe

a

X QO TS X o

< 4 0O O O

- OO0 =2

HTaXeHHS 4d9KWwo 3MiwyBauy 15 Takoi 3
3paneri ab NO30BadHiIi Ta 3Mi WaHiI 0
oOoadATbCA B OyHKepax, BIi ANOBI AHO

3OHTaAaNbHWN WAEPO EBELWIN HTepaOHKd M o , T a
0 3 ABOX WapiB B nponopuii 5: 1.

ni B CIi KOMNOHEHTMN OCTaAaTO4YHO TnNnepe
OBMUX TpaHcnopTepiB 18 i 3 MIi WwyBadu
pe3ynbTart.i BBegeHHSH B ekcnnyarta
BARTAPI B NS [AO3yYyBaHHSHA KOMMNOOHEHTI
i ABUMWEHHSA TOYHOCTI JO3YBaHHSHA KOM
Tb KOMOIi KOpMY, Ta 3HU3IUTDbL BUTpPpart)
OCYBAaAHHI AaTuyYukKi BN ppoirgppHaSMH 0 B0 C 8 a @
BaAaHHA TeXxXHONOri YHMM npouLecoM MOX
UbOMY Bi oob6paxXeHHSH | Hpopmaui i :
ocxem, WO HAOYHO AEeMOHCTPYWTb X
HaBuWuX Me a3 mi B3 heshaTtopi B 0
MaTWUYHDO, [ H e MOXHa 3HUWWNTMWU ab
i AHO oTpuMuMyBaTKu onepaTWUBHI I [ ocCHT

ame: XypHan peecTpauygi.li 3 BaXeHOornDOo

H
i
r

an aBapi MHMWX cwuTtyauyin i Ta 1 H. 3e
nocTynaTmmyTb ©Oe3nocepegHbO Ha
nagatTn Ha Aagumcnnei nNpucTpoio, wo yr
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2 S OCHOBHUX KOMIOHERITIE
S JepRofux 7 g senscbux Gucibor

| [ 1 [ [

7 1 Aiwid rikpoco0ator

3 Almya 3riyBammsa ma
SubarmaxeHug

1-‘nonepeL|Hi TpayCHIIOP@T I p K O M-BOMHBEAHHTTI aBX Yy B 3
TpaHcnopT-epIe,Kk TH,0HHI T eH3 OoOMeTpPUYUYHI Bar
-HaKonuMmyyBaNnbHI-36w HIkyeBpAM,I &K,oRIhDpPpeeMNITB;
Ny wnnbHMWKPOOGlaOp KAQ pilsal; - W/ e K OlBBH c MTEPP T e p u ;
3 Mi Wy Bauy K o #HGai KKoonpuvHyy; B a2/10b H | OYHKepu T 0°

PuncyHokTekXxHoONnori yHa cxemma MOAEepPHI 308 :
KoMOGiIi KOpMIi B:

BnpoBapgXeHHSH Ha BUWPOOHWMULUTBI enexKT,|
gosaTopi B AO3BB/TSAVEEX aBMUHWMIOYBY 3NN M e >
CXUWNbHWUX 0O 3HOCY i 3acCMi YeHHSs,; 3ab
Il Hrpepgi eHTIi B, 3ri QHO yMOBaM TeXxXHOMNOT

3abe3neynTmn [JOCTOBI pPHUK 06NI K BUTpPaAT
99. 97%) 3 peecTpayi e Ha KOMN-AKKTAEAP iN e p

yacy,; MOBHI CTHW BUKAKWYNTKN BCI penemntx
pi BeHb TexHIi KU 6e3nekn; nNi gHATU KYNbT
Cnucoxk BUKOPUCTAHUX JKepeJt

1. €rbo.pBb.B, TexHoONOri 9 BuMpobGHMUYLTBA KOMDb
HaB4Y. 3aknapgi-eapkch. B. J8yepps&iABnic . g4i m,
2 . LlanoBaneHKO, O. I . Wnaxm po3BUTKY
[ TekcT] / O. I . LlanmnoBan®Hpa3BUTUA ol

KOMOMKOPMOBbLIX TexHOnNonpakTMaeepaBdnkoH
MeXOAYyHapoaHbM yyacTunemMeT MNoo C B @ L eJHHHSAO 1
npodeccopa [demMMrpomwimH A-ANOEc6T ~C.2 6-PIB .
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3. Mopobep, Npwmn | . Kiompwm&x oy Mi Wi Ii
CiﬂbeKOFOCI'IOA—alf)CbZKI/IY(pCI)B-‘c'ﬂVﬂ,%H]C994.

HaykoBuii kepiBauk: | Stetsnatseo w. 1., GC. Is. dza , HisSYj dz
HJjto Oo dzd 2 (DGtgtsls;.-.dztsdzisG yded 2 kdzg SJTBfI’]Cflf

YK 637.146.21

NIABUIIEHHS EHEPTETUYHOI EOEKTUBHOCTI
TEPMIYHOI OBPOBKH KE®IPY

' HJ dz0 dzd.§ tsfls Hb ) fzis [ -mail:bogdansidelnikov@gmail.com
sOoatc' 2 M Cd2 HJteY Oo dzd 2 O G to B'Isdp j~ ddzts dztp &3
[ Blststcdzts @ ts

AxrtyaiabHicth. K€ i p, Ue YHiIi KanbHWUNWK 3a CBOI
npoakKedi.p peKkoMeHAOYTHb npwu -E A KIEOPp OB
TpakTy, ne4vyi HKW, Ni AQWAYHKOBOT, nNpu o0
3gpopoB’' A, OCKI Nb KWK UB ITHA MiHCUTIiN TKbO PrVPCOHOI i
ABa cnocob6wu BuMpobGHMUTBA Ke (diBwp oréeHIMMIOTC
Kedi py BKNw4Yae HacTynHI eTanun TennosBoc
O TemnepaTypu 3aKkBawyBaHHSA, BUTPUMK :
TemMnepaTtypun [1]fH@3 p icBbaOHTHOAA H i WH i i A eHb
NMNTaHHHMK e HH A BUTpaT eHepr il Ha TepwMit

Kedi pylna LbOT O MO XHa BT VEKpQVOICCT Taalr TMWH H 0 P
Kedipy.

IMocTraHoBka npodaemu. | CHYy T BNPCRENTepMOOOGBpPOOH
6i nbw 6NM3IBKMUM aHaNlorom TnNpPOMNOHOBaA
TOTWINP,MC EP O I AnNaTepMoOoObOpPOOWKIMMI XA PT
nNoi 30Nb0OBAaHyY KamMepy, TennoreHepar(
| T poipbOH3MMMO Ak aHan 3 oOoTBOpaMu A4Ns nNo
TUNATOPWU BHYTPI WHBOT peumnmpKkynaygiil,
B OoOcCHOBY KoOpucHOI MO pgeni nokKnapgeH
MOCTAaTUWUYHOT O6poO6GKMU Kedi py LWHTA XX O 1
MEHTI B, K i LO3BONMNATHL CNPOCTUTMN
paTun eHeprii Ha TepMi YHY. 06pobKY,
OcHoBHiI Marepiasu nociaikeHnsi. [loc TaBneHa 3 apjgayva
M, Wop Mg TIPEO@MOCTATMUYHOT ,006P VMO IKCIT N TKI
NnNoi 30Nb0OBaHy KawmMepy, BEHTUNATOP N
paH, BEHTUNATOPWU BHYTPI WHbOT peunpkK.)
Bi Tpopo3noagonBaEpAMKaganAa BOARHST I oD
ONOHOBaAaHOTOAKOIPUNCBOT aAaHMBNEHO BUT A XEFE
HTUWNATOpP, AK UM PO3MIBIBB&HO® /I SHTA0 pma XB/H
ULMPKYyNnAaLi i pPoO3TawoBaHO N30CBe prepaovpHous oo
Ha@/magmH@eioTpopo3noagi TbHMMNM Hacapgkam

W3- 3T
M O DT QD
I @30 =

W D -
=3O
- ®T

XT w33 o - -
DD D®DT O XD
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MpuncTtpi B TepMoOTPOTOKWMH K e i py MI CT
py 1, BEHTUWNATOpP nopgauyi Tennoro
PKynsaui WHUIMN BEHTUNATOP 4, eKppaos3
HTUWNATOPWU BHYTPI WHBOT peyuunpekwxaLuil
Kamepwun 1, e M[B]p cmil o/ 0B® BIPTORLOY PKAU3I N
Hanot\opamMum A nopgadyi Tennoro noes
Bi Tpopo3noAgi nbHMMMU Hacapgkamum 10.
MpucTtTpi U TepmMocTaTUUYHOI OOpPOOBKMN K
HOM.

B uexy TepMi UHOT O0O6pPOOGKU KedPi py M
TennoreHepaTtop 3, Ha AgHI Kamepwun 1
3 oTBOpamwu AN A nopgaudyi Tennor o no
Tpopo3noAai NbHUMUTEeEpRBaAaBKHaEmMpPEI LWOKLOT |

Kpi nnwwTb 3cepeagnHnM O61 YHUX CTiH

MNATODP 4, BCTaAaHOBNKWKWTb Ha pAgaxy
oreHepaTtopa 3. BeHTunnatop nopjpau
T
T
K

e
n
e
H

m@RammB ( He MNO3Ha4vYeHO) OO BUXO0A
popo3nopjgi NTbHOTrTro KaHany 9. B kKamMe
edi pomM, Hapg HUMM 3 aKpPi NNHOOTb €KPp
BKAKYAWTb BEHTWUNATOP, NOKIVAM i N OFYemHIaDE
pe3 nNoBi Tpopo3noAai NbHUN KaHan 9 3
3HayYeHO) , obnapHaHWW nNoBIi Tpopo3nopg
epegnHy Tennoi 30Nb0BaHOI KamMmepwu 1
NwyYyawABUNIBEBOPMNU BHYTPI WHbOT peuwnpck
LUPKYNALI WHUW BEeHTUWNATODP 4, 3aB/j
TOKI B, a eKpaH 5 3aTpumMye Tenne no
di powm, 1T¥e) CKOpPpOUYYyE BUTpPpaTwWwapsHMa /Bb
nnoredHeparTtopi 3. EMHOCTI 7 3 Ked
penpb6badvyeHi W nporpamMow TemMneparTtypi o
KT NOBTOPHWKWTbL 3 HOBOW napTi e Kewmi
TexXxHI UH a CYyThb PO3’ ACHIWETDbLC A Kpecr
eMaBlOWOWW@XeHHSA nNpucTpow TepmMocTaTMuWyl
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PncyHOock 1. Cxteempamoapatmppopel : Ad6pob
Tennoi 30Nb0oBaHadekKAWERPRAQP 2nogauyi -Ten

TennoreHe@BaTOKHNUA peUUNPKYNALUtL@HarHE 6B €
BEHTUNATOPWU BHYTPI HeHMHG C Tpie L3I e/ aqaHd Wi, ,,
NoBIi Tpopo3noagi NbHWNIN KaHans3 oTBOpamMm
NO3HaJYeROB] ThOpo3nogi NbHI Hacafakwu

| |
PncyHldikgarR2oToBKa e€eMHOCTenhn 3 kKedipom pgo

BucHoBok. BMUKOpuMCTaHHSH nNPUCTPOI TepmMmocCT
sanponoHoOBaHOI KOHCTPYKLUI T 3aBgAKU B (
peuunpkynaygi i 3cepeguHM 61 YHUMX CTi
NoBI TpoOpPpO3NOAi NbHOT O KaHany nNoBIi TP

TYypo6y miograowiyl Har pi Toro noBi Tpsda, cCcnpouw
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Ha BI AMiIi HY Bi g4 npoToTuMunNny B dKOMYy An

nepekpuBawTb nonepevyHNm" nepepi 3, K O
ABTOHOMHMUM PYUYHNUM NnpMBOALOM NOoOBH®P OT )
peunpkKkynsaui AHOro BeHTWUWNATOpPaAa, AaKuUn p
SHU3NTKU B W T4Haar Ut eepHVei purHiyi 06 po 6 K Yy | no kK
CnucoK BUKOPHCTAHMX JIZKepPeJ

1. Mi oBMWEeHHA eHeproemM@eKkTMUBHOCTI o0Xo0n
CtTpyuyaes MNMocTlon tO. 0. Mpauyi TOATY:
Meni Tononbob: TOATY, 2017. -Bo2.n .URL: 7 ,

http://elar.tsatu.edu.ua/handle/123456789/4595
2. Thermophysical calculations the process of cooling the fermented milk

clot[ Tennodi 3UMYHI pO3paxyHKMU npouyecy
MO /OK al] / Struchai ev Malianychka dlkpoal uYi . , T ATAAl
HaykoBe @axoBe BUAJaHHSA. Meni Tonoavrb :

URL: http://elar.tsatu.edu.ua/handle/123456789/13967

3. Ctpyyae M. KO . O.NAdB®iI 3 TepmMoagMnHAaAM
noBi Tpa. BicHuk XHTYGKapwmi Blle XpayYB&acy/
187. URLhttp:/felar.tsatu.edu.ua/handle/123456789/4844

4. EHeproedoek TuUuBHI cTb . Td €eHpaxromss 6R.pel

MocToOnN 0. O. , CTpyudyaesB M. | . CyuyacHi
enekKTPUYHOT I HXeHepi T: MaTe-poDafapeEHL
Meni TononflATY, T 2020. -6%° . URLS6 3
http://elar.tsatu.edu.ua/bitstream/123456789/11751/1/

5. MocToOnN HO. o. , CTpyuyaces M. . Mmi g
eHeprosbepexeHHSH BUKOPHURAHEREDPBN3 b&
opraHi 4HO MY UuKINy PeHKI Ha. Ma-me@k B/
Il HTepeaprhepeHUui T «CyyacH.I npob6bnemMmu | HH
I HXeHepi T ». Meni Tononeob: THATY+
URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezysgornyk
ettp-postolstruchaev.pdfn a T a 3 BepHEHHSH: 10.10. 2021

HaykoBi kepiBHuku: ¢ IStcz yO*' o [ . Jusmiststoz dSIs.[ .dz. ,&. Is

[Gub R gy Oo dzd 2 O ayidzbRiy S tehedlsak 1 &d Is
[tk dsde s

YK 332.145 : 58.26

INJIABKA OXXEJIEJIUIII HA ITPOBOJAX JIEII
Mycaeninos A.P., ’Kapikoa A.O. e-mail: alimmusledinov9@gmail.com
vOoate' 2 M! Cd2 OB PE datfzse ' ydzd 2 zdz' o4 t6°
[ slsstedzls @ 15

OcHoBHi MaTepiaau gociimxeHHa.l[Ip v nepemmMi WeHHI nosi T
3emMni Tenni Macu, wo Mi CcCTATbL BONOTY
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http://elar.tsatu.edu.ua/handle/123456789/4595
http://elar.tsatu.edu.ua/browse?type=author&value=Palianychka%2C+Nadiia
http://elar.tsatu.edu.ua/handle/123456789/13967
http://elar.tsatu.edu.ua/handle/123456789/4844
http://elar.tsatu.edu.ua/bitstream/123456789/11751/1/%D0%A2%D0%A0%D0%98%D0%9A%D0%9E%D0%97%20%D0%92.%20%D0%9E.%2C%20%D0%93%D0%90%D0%9B%D0%90%D0%92%D0%A3%D0%A0%D0%90%20%D0%9C.%20%D0%9C.%2C%20%D0%9F%D0%9E%D0%A1%D0%A2%D0%9E%D0%9B%20%D0%AE.%20%D0%9E.%2C%20%D0%A1%D0%A2%D0%A0%D0%A3%D0%A7%D0%90%D0%84%D0%92%20%D0%9C.%20%D0%86.%20%D0%95%D0%9D%D0%95%D0%A0%D0%93%D0%9E%D0%95%D0%A4%D0%95%D0%9A%D0%A2%D0%98%D0%92%D0%9D%D0%86%D0%A1%D0%A2%D0%AC%20%D0%A2%D0%90%20%D0%95%D0%9D%D0%95%D0%A0%D0%93%D0%9E%D0%97%D0%91%D0%95%D0%A0%D0%95%D0%96%D0%95%D0%9D%D0%9D%D0%AF.pdf
http://elar.tsatu.edu.ua/bitstream/123456789/11751/1/
http://www.tsatu.edu.ua/ettp/wp-content/uploads/sites/25/tezysy-sbornyk-ettp-postol-struchaev.pdf
http://www.tsatu.edu.ua/ettp/wp-content/uploads/sites/25/tezysy-sbornyk-ettp-postol-struchaev.pdf

3I TKHeHHA 3 XonoagHuUM noBi TpamMcHIKp,anam
oci pawThb Ha MnNnpoBOAdax, TpocCax i KOHC
TemMnepaTypy yTBOpWITbL ni g ab6bo nepgsaHy
B W LWe Ha3nBaeThbcC4 oXenepunuyeito. B eHe
Cnocob6i B NNaBKNW DXKEME@VN®O M KO@BKKO B0
cnocobowm 3ycTpiYHOT O BK/TIHYEHHH da 3
nepepos3noAgi Ny HaBaHTaXeHb,; nNnaBKa 3a
CNOCOBOM KOPOTKOINIO 3aMWUKAaHHSA. Mpwu nne
3aMWHKAA HA i Hi 10, wo o6irpiBaeTbCA, cni A
I HWor o O o HeTl HeobGXIi AHO ni oBecTw H &
NpoOTi KaHHA NO nNpoBoOpgax HeobGXiIi oHOTro A7
KOPOTKOTINO 3aMWUKaHHSA 0 1 a.BiKagp ao3xye fHeasn vBLCI i
3acTocyBaHHI cnocoby paBOMmaszIHOrNIo KoOpoO
niHIT cni g npoBOAMTM cnovyaTKy Ha ABO
ogHMM 3 nposBoOAai B, wo 3Bi NbHUMUAIUCA Bi A
Bi AH wWUMepexXi, TO Hanpyra MOXe 3Mi HwBAT
obMeXeHO MO Xe 3Mi HOBaTMWNC A N OBXWHa J
3YyCTpPIi UYHOT O BKNKWYEeHHS a3 nongdarae B
npuneagHytwtTbca o d¢as3-BA,BniBopHo CB, aC Hia A |
TakKMM YMUHOM, Ha /i Hi 10, wo o6Gi rpiBaetT
cCnocooi KOpPOTKOTO 3aMMWKaAaHHSA, a ni Hi
3yCTpPi YHOT O BKNKWYEeHHSA MOXe 3acToOCOBY
Cyci AHIiCMIA HIiI 9 MW, Lo MakwmTb NOTYXHI 3B
napanenbHWUX A1 HiI ax | B KIi nbui . MnaBKa
Mpnm TakomMy <cnocooi nnaBneHHS CTPYMOE
WNnaxomM nepeposnopginy HnaBaHTa)KeHHFl B N\
POBOA

["ononen

BucHoBkn.[TpM 3 HauUYHUX oOXenepgHux Bi gKNnapgewHrt
nonomMka petanein onop abo camMumx onop,
BMuganeHHa oxenepgwunuyi 3 npoBoOoAgi B nNiHITI
Cnucok BHUKOPUCTAHHUX JIZKEPEJI:
1.https://leg.co.uafthiv/vl-arhiv/predotvraschenielikvidaciya-gololednyhavariy-
9.html

2.https://naturaciences.ru/ru/article/view?id=30372
3.http://electricalschool.infohain/vl/1476plavkagololedanaprovodaki

linijj.html

4.https://marketelectro.ru/content/zashciptavodovot-obledeneniya
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METO/JU TA 3ACOBU 3HM’KEHHA TEXHIMHUX BTPAT
EJEKTPOEHEPI'II B EJIEMEHTAX CUCTEM
EJEKTPOIIOCTAYAHHA

HarkoB B.O., Kapikoa A.Q. [ -mail: vlad.dyatckov2003@gmaom
v Qoetc' 2 Mt Cd2 HJtey Oo dzd 2 OGtotsls j » dzs dzts G
[tk dse s

skzOmdw " oy v ' MtekzCIlskztc® olstcOIls | dzj ¢
OaHIi €0 3 XapaKTepHUxXx ocobnmBocTten d
Te, IO B KOXHMN MOMEHTaKTAKBHCIHYEaA T
eprii i NOTYXHOCTI . TpaHcnopTyBaHH
X o u Bi o6byBaeTbcCcsa 3 BuUTpartTamm cami
TUHa BUTpayvyaeTbcCH4 H a TpaHCNOpPTYB
eTBOpPpeHHPMBTaOPadcPona O6i Anbw Yi TK.
wo Bi aobyBawTbCA B €eNeKTPUYUYHUX
poeHeprii», WNPOKOBXNBAETDbLCA Te
PUWYHMUX MepexaxX H a [ TpaHcRnoOp
oeHepriiT» abo «TexXxXHONOTIiI YHI BWUT |
yaeTbcC4d Ki TbKIi CTIHO nepepgaHorl e
cpopmaTtopi B, pPpi BHAMMU Hanpyr y el
eHcauUui T peack-TIWHOHR ®THMWEMX HYDKKHHOOCM I Me p e
KcnnanyaTtauyi 1. Ansa CcCKoOpoOYeHHS Uuen
l UYHM MM BTpPpaAaTamMmu i O3HavaTu BUTpPpAar
epepgadyi, po3nopgi NeHHI i nepeTBOpE
OAna BU3IHAYeHHSA E€eKOHOMI YHOT e e KTMWNE
paT enekTpoeHeprii nNoTpi 6HO NOPIi BH:
BTpaTwu eneKkTpoeHepr il ACe 3 Benwu
opTwusauyit i obcnyroByBaxmHmxeAB. B.
TpebytwTb NOYaAaTKOBUX BUTpPpaAaT Kowti B K
paTun enekTtTpoeHeprii ©6Gype O6i NnbwWotw B
amMopTtunusauyiw i obcnyroBsyBaHHSA, T C
cnnyaTtauyi o 6bpaBTpoB@a@MEHAACAAaxOLil B
eKTpoeHeprii. 3MeHWEeHHA WOPI YHUX BV
yaTKOBI BUTpPparTMWH OKYNWUANWUCDH 3a CTPp:
YNHOCT.I Kani TanbHUX BKnageHbTo. CTj
e yac, NPOTATOM HAKOT O 3MEeHLWeHHH LL
3Mi pykKani TanbHWX BKnNnajgeHb, HAKIi 3y MOB
Nd, Mol CEfdsmls'® d@sy dzO o dL dOydlsc
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3aranbHaMeTOANKABUKYBAHHBOBPODOD aXIVDIOO
TpaTeneKkTpoeHepriicknapgaeTbC4a:

i 36MpaHHSA A aHUnX ans NnpoBeAEeHHH p C
Hani 3ypob6oTtTumepexi ;

M3HaAaYeHHHA BTpaT efNnekKTpoeHeprii B enEeE
mMoopy 3axo4Ai B NO 3HUXEHHIW BTpaT eeck
M3HaAaYeHHHA nNoYyaTKOBMUX BUTpPpaAaT KOWTIi B
Tpar

SHa4yYeHH
HMKI B

M

MoKkasHNMKMN CTpykTypanokK

Mi H i
Cepenp
Makcwu

BTpaTmeneKTFSaray”“’iHHii”X 3,1 4 6,5
IE,'OBiID'HyCKyGIYTpchqooplvlaTO,l1,23,9
yMepexy 25 2,9 3,2
BrpatTumenekTPBi gHaBaHTaxe35 30 62
3aranbHuUXBTBI AHaBaHT axel5926 43,6
opmMaTopax
Y MO BHO 21 44 67,3
NOCTIiI WHI YyTpa
X

UenekKTpPUWUYHOT eHepriil Ta BeNUWUYUHY BTpaArT

i

3
n
n

axopni B;
Opi BHSAHHSH npuBeageHUX BuUuTpar i BUS3H
pusBepgeHi BTparTwu.

Ta@pa-OnTumMmanbHe 3HaUYeHHA BTpaT enekKkT

1

AW =W O0DOw

O kKB

Y wMepexax, CnNpoekKTOBAaAaHNUX 3a MiHIiIi MYy
paxyBaHHAM o6MeXeHb 3a yMOB 3abes3newy
nekKkTtTponocTaudyaHHSA, pi BeHb BTpar ene
O6rpyHTOBAaAHUM, TobGTO ONAMUMANY B O MO
MKOPUCTOBYIKTb PpPo3paxyHKuU,a opiemsyy nblt aT v
dimdztBo 9€ei3 ynbTaTi nNpoBefgeHOro aHani sy
TpaT BMU3HaAa4yvaeTbC4a:

NOCTI MHOKW 3MiIi HOKW KOHCMIi rypaui i wmMepex
3MIi HaMUWi YyMBBEHCMUBHOCTI ekcnnyarTtauyi|i
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efneMeHTIi B cMUMcTeM eneKkTponocTtTavyaHHSH
OcTaHHE O0O6GYMOB/EHO TWUM, wo nNnpun exkcn
TEXHI YUHMUAN CcTaH eneMeHTIi B enekTtpoobna
CTpd HHS BHac/nNi AoK BNANUWBY PakTOpi B Ccepe,

(KNni MaTMWUYHUX, MeXaHI YHNUX, PeXUMMHUX,6 €
sf Ms¢ d2' sjteOkz(d
1. KyapuHb. M., OnoTepsaxsmelA @ O X /OE/MKITHPEV

ax/ /[ OH ePOOENR2KE.a3

2. Wkpabeubd. M. KnNacoahpyrROBEAABRNEBEOEHEPT
/| . M. Wkpabeuyudl, B. BenkKywemeB., OO KpacoBCbKWu
yUbK@AepXaBHOToOoNnoNi T e xBiv 3(32)e2006CH IL-B2&.p Cc U
HaykoBuii kepiBHuk: 1 S W HEZA~ " dz l.a. ., C. . &
crdzj Sstetslsj m dzsdztsG * v Byt distg € d 2 te tshy,
OGS mndzdzise " ydzd2 Ekdz 9 jtmdilsjls ° d3gJ dz r

EHEPITETUYHA EOEKTUBHICTbD
EJEKTPOOITAJIEHHSA

zCGoadww 1. 1., Mmiskzmalgae)in2011@fHmail.qom
vOot" 2M! €d2 HJjtyOodzd?2 OcBlsj ndztsdzise ' Yc
i3 d2  BdIste® [ Slststcdzsce s

AKTyaqbHicTB.T€ M TONOCTaydyaHHSH € OAHNM 3

OpeHHA KOMMPOPTHMUX Y MOB LIUHTTTPSA Nii 3 1D [B
NeHHHA Mae 9K nepeBarum Tak | He o
eEepHaAaTMUBHNUX CcUCTeM onaneHHSs , OAHMNI
TPUUYHOT O onaneHHSH [ 1] . Mepcnecxk
KonoTeHUI MHUX. AKe@leTp caHreeprriiip 18 )
oBIi , rio gapasni YHi , ri AopoakymynaTwul
[ TUNUM anbTepHaAaTUBHWUX eNnekKTpPoOCTa
X oy nepcnexKkTMuWBI Habyage nNoOwWUWPEHH
ri COHLUSH i Bi Tpy. 3 noAaABOW en
TPUUYHOTO oOoNnaneHHA Ana o0o6irpiBY T
wem Ta CTae€e BCe Oi NbwW akKTyanbHUM.

IMocranoBka mpodiaeMu. | CHY IOT b pi )i nopmxepaw
ekKTpoonanemsms B@XRHLUI WHNR Hanpsauw
eKTpoeHepri:i y nnadHi € He p rcOrmMHmMBOIT C
NNemMepr eTMYHOT O banaHCcy PO3BUHEHMN
ekKTpoeHepr il ANA onanwBanbHWMUX LI NE
eKTpoonanwBaHHAM ob6nagHaHDO 6M1MnN3bKO
HNnaBAI Do, B—BlioOpB@ROTIOYB OCMBYi BUPOOHUKY I
39i nbwe 80 % . TyT Tpeb6a Bi A3HaAUYNT
eKTpoeHeprii B LMWX KpaiHax 3anhmMac

WSS T D®OD®S 33
S OO NYMIWODOOUoT Y @
XOTTOXRSoXxXH

NOO = 1 IT D®HLYOO
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po6oTwn € NnoeagHaAaHHSA BUKOPUCTaAaHHSH HWns3
eNlekK TapieM™HIH 9 M.

OcHoBHi Mmartepiamu  gocaimxkenHs.lIo C T aB 1 e H a 3apgada
refni oenekKTpPUYHOrIo nNpucTpow pA[n4 Har pi
MOoAgepHI 3auyi i KOHCTPYKLULI T COHHAYHOT O KC
ANA HarpiBaHHSA pi AoVWHUWIBIEGHMOMY PRACABI
Tennosy i Hepui NHi cTb, MeTaNloeMKI CThb,

Bi gomi COHAUYHI KonekTtTopwu 4aki cknaap
AK O nNOKpPpMTa CenekKTMUWBHMUM WapomM Ta alJ
CTI HKW WOro TEHEeHNWM OM®/DIBATHE P OC/TIA M . Ha
Hak/leeHOoO oOjHOWapoBe CKIMNO. Heponi Kowm
Tennoea | Hepui WHIi cTb I HEMOXNUBI CThb
HW3bKOMY PpPi BHI COHAYHOTIO BUMNPOMI HIBaHkH
[flocTaBneHa 3ajgavya BUPI WYyeTbCA TUM,
Harpi BaHHSA PpPi OWHNW Ma €-a K YONH Y HSHRHGAPT , B 10 @& 1M
TEHO M, BeHTeni rapsadyord , XO0ONnNoAHOTI BOA
KOoONnekKTeapk,y MGaw T oparipa s@amio B/TE H i B OQfOHC
NMPUUYOMY COHSYHMUIIL KOMTeKTOpP BUKOHAaAHO
Tennoi 3onwwLY oIl neperopojgkmu, AKa pos3T
yacTUWHOW pawymuymwmnsdax@mal 4] .
TexXxXHiIi YUHaAa CyYyTb Ta nNpuHULUWMOA,N PMCSI'psOCOH
KpecneHHam (punc. 1)
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PMcyHock 1. Te@i/®avKaT pMUYHOT O: Inpwunct
TEeNnNoi 3 OKNObPOrBYacGH @ @ H A Y H N I KonekTtTop, B U K
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EHTUNUNDb T AlP-BEAHITUBGXKW NOAAPEHBBEANT & &H

TexXxXHONOTi YHUR npoyec -HpoboTmpucepn
arpiBaHHsg pi auvnHKM cnigaywymin. OnunpgAaAs NI
arpi BaHH#4 Ppi AWHMN BUKOPUCTOBYHKTHSDb H
PONOHYETbLC A, MOHTYETbCSHA 3 0BHI Ha CoQ
opnyc 1 Ha KPOHWTEeWNnHax, nNi 4’ €eAHYIOTHb
oan) O[O0 Mepexi, Tpywy capskuebHBpHARNBAY
naneHHSH, a Tpyo6by 3nMmBY A0 KaHani 3adul
aFXKyMynartop 5 i nicnasqA Har pi BaHHA p
| AKpuMBawTb BeHTUANbL 9 anga 11 BUKOPMUCT

Mi cnga 3anoOBHEHHSA NPWC HREEPI©3X GRO AL MO B
eHTUNI 9 T1Ta 11 3akpwunrti, COHSAUYHI np
ornmHawTbca abcopbepom 3, nNpu UbOMY
ennoi 30NKWKWYO0K nNneperopopgkotw 4 OTPUM
i oi r pi BBAOEATKbMC AY O MYya BUHUKAE Ppylwi nHa c
Il AMWHAa nNnNo Wi NUuHI Mi X abcopbepom 3 i
i i "MaeTbCcsa OO0 ropwu, npu uUuboMy 61 nb.
anoBHIE Wi NUHYy 3HN3Y, NOoOTIi M I BUK/N T
ennoBi o 6MMBAatye NOKPUTTH 8 3MeHWYy Tt
epepnoBnUe. Mi cna nipgirpiBy piagunHu 4
eEeHTUNUNb 9 Ta BUKOPUCTOBYKWTb TFTapsaudyy B
MKOPUCTOBYHKTDb ANA FOT PaxygmHOK RINEKHA |
mnnapgky HepocTaTHBLOT KIi NbKOCTIiI COHSAUYH
opy poKY. BeHTwnneso 11 BUKOPUCTOBYIT'
OHcepBauyi i)

| HWwn m npuknapgowm BUKOPUCTaAaHHSH Bi [
nexampmaseHHd € 3 anpiompoeoD&AH@e Hepne T N

oNnogXeHHAaAM GoToenekKktpumedHn) i&peTtTBOCF
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PnNcyHok 3BiTLRERE®AI OHEepPreTmMUYHOI y C-
TOENeKTpPWUYYHMNX: 1n-enpoeBTi BTOPPOKBBXai Ya-HBEl P MBI MKaH .
HAYHOI eHepr il BMUMUKOHAaAQHMUWMK B/O PBHMBr a/Msli ABi ,
Obpa oXonemokeiHHmEqQN pdoBIi A4 SAKuUKW Mae do
nepb6bonoi pa-Bo0 GeopEyPwOdmHOBIeHa Yy HauWs
Bi TponpoBoOA4Y

Bi Tporeni oeHepreTtTmyHy ycTaHOBKY 3
PEeETBOPIBIAGT BB YBIMMKLO PHACTYNHUM YUHOM.
TaHOBKAa 3 O0OXO0ONoAXeHHAM @oToenexkTpwu
BIi TponpoBO&i 4, AKUWN Mae @GopMy OAaAHO
npuknapgpg y T pagupHi, 3 NOoOBI T poopBMXy covH
TOENeKTPUUYHNX MnNepeTBOpOBAaAYIi B 2 Ha

6pa OXONOAXEeHHSA 3 Ha BHYTPI WHIi W nNoOE
HaWMmBYyXu4i W NNOWnHI noBi TponpoBOAY
TOENeKTPUYUYHI nepeTBOpPAB a wine KT QK Meaof
HT axy, boTOoOEenekTpunyHI nepeTBOpPHB ALy
HAYHOT eHeprii, BUPOOBNAKWTbL €enNexKTpny
CTUHA COHSAYHOI eHepr il nepexoapunThb

6i rameemMypt 4yepes pebpa O0XO0N0[4XeHHF
Wwi MHa ni gu a cuna. Harpi te noas
BIi TponpoBO 4, AK NN Ma e bopmy

epTaHHAa, H Knapg rpagupHi, TudbgcHe
y BCTaHOBI/ B HaWMBYX4Yi W nNNOWUHI T
BucHoBok. BM KOpucTaHHA T1renioenekKTPUYHOT
pPpi AMHN 3anponoHOBAaAHOI KOHCTpPYKUI T A[go
o, SHNU3NTMU TennoBYy |l Hepuyi MHI CT b,

HarpiBaTuM nNepeBaxXHO BOAY AMX O@MEIT @ H H 4

MOITILOZHKLITOTGZIIK O og
®O OO O —®m®Oo 0o

OO0 999 00O
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3acToCcyBaHHA BI Tporesni oeHepreTtTunuyH
boTOEeNnNekKTPMUYUYHNX nepeTtTBoOplBAayYi B zanp
Ni ABWULWNTMWU Koedi Ui eHT NOTr NTWHAaAHHSH COH
HaBaHTaXeHHSA Ha (OoT 0 e /BeakK TppauxyyHHi O KN eopxeoTn

pebep NOTOKOM NOBI TPA 3 MNOBIi TPOBXI OHV
HopMani 3sauyi TemMnepaTypwu boToOoOenekTp
noBi Tps4a, AKe BUHUKAaAae nNpunu 1T X oO0xXxonop[gxe
noBi TpAay ,B sukertombepTae Bi TpoTypbiHY, L
Bi TpPpOoTyYypoOi HM i Hapgi WHI CTb pob6oTwWu |
eneKkTpoeHepri v BUKOPUCTOBYIWTb ANA €€

Cnucok BHKOPHUCTAHHUX JIZKEPEJI
lL.EHeproedeKTUNUBHI CTb. Tla Eplepod3BepE&Rp:E

0. O. , CtpyyaeB M. I . CyuyacHI npob6nemu
I HXeHepiT: MaTepi anun -k oHBepy«HLaiiiH.c b M
TAATY, 2020. C-65. WBRR:
http://elar.tsatu.edu.ua/bitstream/123456789/11751/1/

2. MMocTon HO. o. , CtTpydyaes M. . i A
eHeprosbepexeHHSH BUKOPUCTaAaHHSH HWN3bK
oOpraHi Wwmamy PeHKI Ha. MaTepianmpddrTr.
|l HTe-paprpepeHUui T «CyyacHI npo6nemMun i HH
I HXeHepi T ». Meni Tononeob: THATY+

URL:http://www.tsatu.edu.ua/ettp/wgontent/uploads/sites/25/tezyslgornyk
ettp-postolstruchaev.pdfp a Ta 3 BepHEeHHS: 10.10. 2021
3.CtpyvyaeB M. | ., MocTton O O. AHani 3
noBi Tp&R. XBITYECH i m. MeXppk BRcMXEHRX Gl ,
187. URLhttp:/felar.tsatu.edu.ua/handle/123456789/4844

4. NMNMaTeHT 59835, YKpailHa, MITK : F24]72
npucTnpai MHag pi BaHHSA piagaunuHnn/ I BaHos B. I.
i naTeHTOBMACHMUK TaBpi ncbkKa AePp xKact
N2 0021210454, 3adBn. 23.12.2002,;

9.https://base.uipv.org/searchiNV/search.php?action=viewdetails&ithcb 7713
&chapter=description

5.MaTt. 129463, Yk pail H2018.0MBK T p d&r2e /i 02e0H e
ycTaHOBKAa 3 o0oXxonoagxeHHAM ¢oT o(ET/peyKuTapenst

MocTon 0. O. , CtTboni H 0. O. , [Me poBa
naTeHTOBNAaCHWUK TaBpi cbKuMUNn pgepxaMHw i
2018 06137; 3adasn. 01.06.2018,;

No2 (ttps://base.uipv.org/searchiNV/search.php?action=viewdetails&ldClaim=25
2327&chapter=description
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HIABUIIEHHA CTABIJIBHOCTI
BUKOPUCTAHHS EHEPI'II BITPY

1 2t OC Mmfls.zH.J1dzld 1 [ -mail:kardinal626 @ukr.net

vOot' M €d2 OB ks 8 daf ztz iz’ g dads figg Hz Is 1 d3d

[ Glstedzts @ s

AkTyaapHicTh. [lepexi g O o «3eneHoOI eHepr
npiopumteTHa T1rnobanbHa 3apjgayva. B Haw
BNpoBagXYETbLCA BUKOPUCTAHHSA eHeprii
Ane panexKko He BCI MMTaHHA BUPI WeHI
akTyanbHOW nNpobnemot.

IMocranoBka mpodaemMu. | CHY KOT b pPi 3 HI cmcrTemu
Bi Tpy. Haw6i nbw 4yacrToOo, BWICGLDIBG T OBBE/YOT
BoHM MakTb me&B HTia nNHeEMB/AI K 1N . OCHOBHMI
i Hepui MHi cTb Ta HecTabinbHiIi CTb B PpoOb6C

B pnaHi i po6GOTI nocTaBneHa 3afjgayva
npucrtTpimn WwNnsaxom BCTaHOB/NEHHSHA HOBMWX
O O 3MBACT b nNi 4ABUWUT N Koedi Ui eHT BUKOpPMUC
NMOTYXHI CTb BiIi TpOoeHepr etTmMyHOT YyCTaHOBHK
BUKOpPUCTAHHA eHeprii BITpPpY.

Ana nepeTBOpPEeHHA Ki HeTUMWUYHOT eHepri:i
Bi TpOe€nneckTTapHueBEKMI ¥ pnc. 1), AKIi CcKAOoapjak
wor nn, enexKTporeHepaTtTopa Ta AONOMI XHC

@ SHOFC
@2 @

= ®
@

PNcyH&rR pYy K TypHa c X e moac br 00Bpoui 3 OBHI TTap/10beH

yCTaHOBKMU
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BEY . —-pYHpameempora +H@amMpapacX Aa4#n oBEBOPOTH
MeXaHI3MQHO r+ae,nNekKTpPpoOr e HecpyactioepmMa 8C T e X
HanpaMmKoOM | WBUAKI CT - reainbpuy B @ &8 H 6EHWCOC M
TpaHcMi-cniog,aTll pecwpremal 23 Mi HU —K Y B @a kK
poToOpa

FropvM3oHT@ABIGEY- @B NnbwWw nNnowumpeHi, TOMY
MeHwWwe MaTepiany npun 6yaiBHULTBI Ha o044
Bi TpPOBMUX TYypo6iH CnopyaxXyeTtTbcd 3 r o
obepTaHHHa BIiIi TpoKONneca PpPoO3pPi3HAKWTb TN

T XOoXi gHI (6baratononaTtesBi ) HamvyacTi |
MeXaHi YHU MU NPUCTPOAMMU (MnmnHamnm, §
WBmnagKOXi HI (3 Manmm 4YMCcCnNoOM nonarTei
eneKkTtTpoeHepr il
OCHOBHMUM Heagoni KoM BIi TpPOEeHIEpPT & A
HeperynboBaHI CTb BITpPpOBOro noTokKky [ 3
eNeKTPUUYHOT eHeprii BITpPpOoOenexkKTpPOCTaH.L
cknagpHo (pwuc. 2)
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LWsHgmicTe sitpy, M/c
PncyHokBWRpoOHMUTBO enekTpoeHepri:il B

NOTYXHI C3@N&xBO,BIi 4 cepegHbLOpPI YHOT |

CepeAgHbOpPIi YHA WBMUAKI CTb BITPY € TO0
Aoui NbHOCTI BCTaHOBNnNeHHA BEY. B n gkKi
nepeng BCTaHOB/NeHHAM BEY Heob6Xxi gHO np
npaoHani syesatTu MeTeopoONnoitbhupoKigBHI 3 a
CboropgHi Ha Teputopil YKpai HMNM dy
TAaHOB/TEHOW NOTYXHIi cT 426, 2boMBiTe.B CcH>

po3TawoBaHa nop4gajag i3 cenom TIpuwm
) B OB/NEHOW NOTYXHicTi 200 MBT
.
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y e 012 poky ©6yno 3adfiyil@ero 230uéy T
35 19 pouyui enekTpocTaHUufremw. 6yno
AHO 3 I HWMMUN E€eBERPPBUHHWMEBAIWTGT i
| H b NPOrHO30BAHOCTI BUXI OHMNUX nap
6epTaHHsa—BAodn alr,e5 M/ c. Mi Hi ManbHa WB
eHepaui i —Bom™YyXHOCHOIMI Hanb HF9 wBhngki Mo
PpMWBMALWNTKN orfbeypamadHHA BIi TpoKoneca.
flocTaBneHa 3afjgauda Ni ABULWEHHSH CTaf
Wy eETbCA TUM, Lo y 3anponoH
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PretTmMyHoOMY npuncrTpori , AKWMNBK J
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cTyneHdasa, BI TPOKOHEBCOT MPYCMIr©i IO, Te/Me K T |
KOPUCHOW MOAEeNnNnw, p[JoaaTKOBO BCTAaHOBIE

Vi E R Fdd

7l
PncyHokCx3ema KoMO6i HoOBaAaHOINo BiTpoOet
bawTaBi 2pokoneco nNne@WaoipoeDYIRE€®I ,ApPyro
B TpPOKO/Meco TpepreacMCcTy®meHi , 5
6-enekTporeHepaTtop
KomM6i HOBaHUN BiIi TPOEeHepPreTuMUYHUN npwu
MoaHUYUNKYy, fAe3akKpi ABIOOP 6K GAaaudy , N ei@W
Bi TpoKoOoneco Apyroro CTyneHa, TpaHCMI C
TaHOB/IeHE i TpPOKONEecoO TpeTboOorocTyneEe
Mp ne 3HH a 4 H | WBWMUAKOCTI Bi TPy, Bi TpoOt
KYyTOBY WBWUWAKICTb BIi TpPOKONIi C nNnepwor o T
3abes3nevyywynbesnepepBHY pob6oTy KOM
NPUCTPOI HaAa CTaHpapTHI N NOTYXHOCTI
Mpun poboxHDBTIWBBAOTPY, nig WMWoro p[pie
Bi TpoOKONeco TpPpeTbOro cTyneHd NO4YMHAaAE
BUKOpPUCTAaAHHA eHepr il BIi Tpy, 361 Nbuwy
B
r

B
7

ycCTaHOBKKW TacTtabini 3ye BUKOPMUCATKAH HMAP |
LbOMY eHepyeTbCcdaenneKTporeHeparTtopom,
BucHoBok. BukopucrtaHHA 3anponoHOBaH
Bi TpoeHepreTnMyYyHoOr o npucrTpolto, 3apaxyH:
cTyneHdHs L O3BOMAE | 4B U WWMaE mMIKioie dB iyt EW,T
MOTYXHI Bi Tpoe PpreTuMWyHOT ycCcTaHOBHK
cTaobi HI CTb BWUKOPMUCTAaAHHSFS

H r
Tani ABMnu n n i
sted Mis ©dzd HY J o] dz
K
a

: n
C e
LLL b
sfdmMsC o n
1. Muxann
EHepr oouy
202Q 184c.

https://www.yakaboo.ua/energooschadiasal-ternativnidzherelaenergii.html

Oni NHNMK, Bnaguncnas NTncs4
AHI CTb T aNnbTepHaa vwsBani meke
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2. EHeproedekTuUBHI CTb . Ta eTHpenpkroo3sa 6 B p e X

MocToOnN 0. O. , CTpyudyaesB M. | . CyuyacHi
enNeKTPUYUYHOI I HXeHepiT: MaTe-pDAaMpapP eEHL
Meni Tononsb: TOATY, 2 065.0 . URL: C.
http://elar.tsatu.edu.ua/bitstream/123456789/11751/1/

3. MocToOnN tO. o. , CTpydyaes M. . Mi g
eHeprosbepexXeHHS U 3BbMKKOONPOUTCETHaLHI HASH N X [ X €
opraHi 4HO MY UUuKINYy PeHKI Ha. Ma-me@k B/
Il HTe-paprdmepeHyi i «CydyacHIi npo6nemun i HH
I HXeHepi T ». Meni Tononbob: THATY+

URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezyslgornyk
ettp-postolstruchaev.pdfp aTa 3 BepPpHEHHA: 10. 10. 2021
4, CTtTpyvyaesB M. I ., flepmoavn HamMOYHKAXMaAMmp c
noBi Tpa. BicHuk XHTYGKapwmi Blle XplayYB&a&cy/
187. URLhttp:/felar.tsatu.edu.ua/handle/123456789/4844

5. MaTt. 137468, Y§phkBH &00 AIBIK {/@20(R066.01).
KomM6i HoBaHUW Bi TpPoeHepreTmMyHMnim npucrt
MocTton K. O., Jincenko O. B., Cini [
TaBpi "cbKkKNUn pepxXxaBHUIN ar poNexHDODSi O
zaaBn. 01.60dy@01925.10.2019. bwn. No2 O |
https://base.uipv.org/searchINV/search.php?action=viewdetails&ldClaim=262570
&chapter=descption

HaykoBi kepiBHMKH: CTpydyaces M. | ., K . T . H. ,
ETTIN, TaBpi WmcbKUN pfepXaBHWUN ar poTexH

MoToOpHOTOO

SABUIIE EJEKTPOOCMOCY TA MOI'O 3ACTOCYBAHHS B AIIK

Kosaas C./1., Emal: sergei.kovall8@gmail.com
vOate' M €d2 HJjtey Oodzd?2 OGtetslsj - dzsdzisE
[ ststodets @ ts

Hayk-De®Hi YHMUN npor pXelc CcHTa pBynGIeHxai 4 aXeXr
BUCOKMX TEeXHONor i n, opasHKoir o 3 abboeksyn e 4y T U
mMaTepiani B i BUPDIDIEES H HAA- T3@ Higmpanamy C O
Ni ABUMWEHHA €eKONOTli YHMUX MNOKAa3HUKI B BMUF

3HayYHe -MOMILE HWHBBWUX TEXHONOTI N 3alMe
O6BYMOBNWETbBLCHA 3 PpPi BHMOUMHMKI, TTeVIME KT /POKT [

AK I nexartTb B I XHi OCHOBI , npocT
€EeNeKTPOTEXHONOTNI YHU MM npouecamu, A
aBTomMaT-4]3auii[1

EnekTtTpooemMpgXx pi gMWHW 4Yepes3 Kaninap
HaKnafgeHuHib 03 OBHEETEKTPUYHOT O nons [ 5]
Bi ogkpurtoro B 1807 p poci WCbKUM Xi Mi |
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CTynHumumMm Yyn#Hdqmum Hmuecpadmuyflié6 KOHTaAaKTYy /[

paxyHOoK nepepos3nopiny ecnde K T A K Y BB
ABI MHUN enekKTpPUUYHMN wap. Mor o MO XF
ACTaHb Mi X oO6KnaaguHKaMM SAKOIFo CTaHO
Ha 3 O06KNnapok T-akoB@pPpK@wWMAOeirdC anToBPEP X
Ll a 3apagvn we BI3MOBIK. TPRHNLI KOHTakKkT
EKTPUUYHNUX MNOTeHUI ani B BIi A4 30BHI WHDbBC
A Ai €0 30BHIi WHbOTro nonda 6ypape nparH

Opi BHAHO 31 SHakoM 3apagjy LbOT O L
YyTPIi WHBLOTIO TepTsa PpPyXx 3apagxeHoOro L
sapdaaxeHol pi AVWHMNU. B pesynbTarti B WU I
na BIi AHOCHO TBepAaoil daswu.

l-kani =smMmgM62d aHa
PncyHdkkelva dBunuwa eneKkTtTpoocmMoCy

Enexkorcpm0oC BMUKOPUCTOBYKWTbL NS BUpPpI we
1) OAna enekTtTpoocMaTWYHOIO BUJAaNEHH
Api OBHeHUX Ti n, ocob6bnmBo B TMWUX B UM
TogamMm 3 MiIi HU TUCKY;
2) LOnAa enexKkTpPoOOCMaTPMUYCHTONIXO MIapPToecpa yYaeH
YOBMWH, o nNi ABUWLWYWTb AKOCT.I U n X |
PpeBUHN;
3) EnexkTtTpoocMaTMWUYHMUNA MeTOd BUKOPMUCHI
OCYWEeHHSHS I"pyHTIi B B a@HOAHI W 3O0HI ;
4) EnekTpoocMaTUYHNIN Me PO G N BUMIOP/MT
POGHMUTBI A4N1A NPOCOYEeHHSHA i PHUX NOFf
B Yy MO B a X cCi nbcbKOrocnopgapcbKoOTro
KOPUCTOBYKTb MNepeBaxXxHO ANA Ppo3cone
3CONTeHHI 3 BEPXHbLOINIo wapy T'pPYyHTY B
NMPUT HI Yy IOT b PO3BUTOK KYNbTYWRHMKDL
TaAaHHI X ab6o pob6bnNnaTb T X BUPOCTAHHSA B3

HavnnownpeHi WMl MeT O Xp ON3pCOOWUEBHKHAA NIPpp Y
NexXHOoO BiIi A BMI CTY TOKCMUYMHUX CcONen K:é
Ha 1 ra noTpi 6HO SHTeBOMNBWICCTBI B0 3
XHa ni gasunwuntwnu, nponyckKkawyn 4yepes H
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neBHOI r'ycTUWUHMW. Mpwn LbOMY 3a paxy.t
i nbTpauyi NHa 3AaTtTHI CThb 3acofneHor o r
3MI HWeETbCA @mH auop e3gboiBmbUlyY € PO3YUHHI CT

A1 €0 eNeKTPUUYHOTNTo nonsgd I CTOTHO ni ABwuu
l HWi YMMHHWUKWN NOCUNKWKWTb BUTI CHEHHHA pos3
wapy T PYHTY B HWXHI wapw, aKHIioaok I ULLIT e
BaraTtTopi YWHI eKcnepuMmeHTHU B NnabopaTopH
BUKOPUCTAHHI ANA PO3COMNEHHS T PYHTI B T
CKOpoOYyeTbCcHda nepiopag Meniopauyi:i (y «Ki.
Boan (mRpuBn@spasun) i NPUCKOPHWETBbCSA T (

Y nNonboBWUX YMOBax enekKkTtTpomMeni opauyi
Mo ne, K e ni gnar ae PO3CONEHHI, non
BUKOPUCTOBYHKYN 3BUYANHY TexXHONOTIi).
MOHTYWTb enekTtpoagun (aHopng I KaTtTopna), B
MeTanesi Tpyomn abo CTpPUXHI Al aMeTpoM
(3...5 M) 3as3BuYyaim 6i nbuwe, Hi X aHoAai
X04a 6 4YyacTKOBMOK OE/4&HKATTMO HEAMI@PTAM Y HOT O
AO KaTopa, 3 BepTUKaAdbHMUM HanpaMKOM T
cCunmnm TAXi HH4A. Mpun BepTUKANbBHOMY PpPoO3T
yacTO PO3IMIi WYyWTb pagamvu. Bi ocTapse gwi
cTaHOBWUTbL 3a3BuMYyanm 10...20 M20mi.x 1ds0
Micna 3anoBHEHHSHA YeKiIi B BOAOOI, ni HI T
BUNPAMHOT O npucTpoOLo. Heo6xi AHa Hanp:
AecAaTKW BONbT, pryydedni.n.H.at 0c wplympya TeEa re-ne K
5...20 Twnc. kBtT-rop Ha 1 7T a.

Mi cns TOrFro AK PO3CONEeHHSH 3akKi H4YeH
eNnekKTPUUYHY CXeMy, BUTATYWTb 3 T PYHTY

Cnucok BHKOPHUCTAHHUX JI?KEpPeEJI:

1. Hulevskyi V, Sopin Y., Y. Postol, M. Dudina. Experimental Study of Positive
Influence on Growth of Seeds of Electric Field a High Voltage // Modern
Development Paths of Agricultural Production. Trends and Innovations. Cham:

Springer |l nternati onal P3d9854iDOIh i n ¢
https://doi.org/10.1007/978-030-149185 36

2.CTboOoni H 0. O. , MocToOnN FO. O. ,ni ByompaBC
BUKNagaHHA ancunnni HAW “EnexkTporT

OCBIi THbOBMUXOBHOIO nNnpoyecy BM8RAXMD.agnp
TOATY. Meni Tononb, -2020. Bun. 2 3. C.
3.f'yneBcbkunuinn B. b, MocTtoOon K. O. , aT.bBo. N |
Wnaxuw ontwumMmi 3aui i HaB4yYanbHOIT agucuyuunni
npodeci MHMNX aKocTeMmn ManmbyTHbBOT O da x
Trends in Science and Technology: Proceedings of the VI International Scientific
and Practical Conferendéo | . 1 —82¢20183 0

4. NNabopaTOpPHMUN nNpakKTUKYyM 3 HaB4YanbHOI
ANK” ANna 3p06yBavYi B CcCTyneHda BuUuWOi ocC
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«EnektTpoeHepretTumkKka, eNnNekKTpPOTEeXHI Ka T:
tO. 0. MocTo@7TpWMyaces B. C. Monpapgyxi

®OlN benewb B.B., 2021. 48c.

5MaTBi N4uyykK B. A. Py6aHeHko O. €., C
ANMK. HaBuyanbHWN Nnoci 6GHUK, Bi HHunusa, 1
6.benaes A. , Ky yyK B. adwu sxumuvencsax. asel aanCaT, kKA
2018. 752c.

/KonbyoB J1.B., JloceBa M. A. [fToBepxXxHOCT
CaMapCKWMWN rTocypapcTBEHHbBIN TEXHWUYECKMUV
HaykoBuii  kepiBHuk:| Iz dzj o ! € d 2 ) I C. Is. da
C[dzj SIstesls | » ddsjAfsazts 9 ‘"ftetsyj Mde, v Qo to

OGttslsy mdzsdzse® Yyded?2 bkdz' 9ajtemdlsjls * o3y dz2'°

EJJEKTPOTTAPABJIIYHUMN E®EKT - IPOMUCJIOBUM CIIOCIB
MNEPETBOPEHHS EJJEKTPUYHOI EHEPI'II B MEXAHIYHY

Comosa I'.C Email: banditsmiley99@agmail.com
sQotc" 2 M € d2 HJte)y Oo dzd 2 OGtetsls j - dzts dzts G
[ ssstedzts @ s

[ o €EeNeKTPOTEXHONOT I UYHMNX HanexartThb
nepeTBOPEHHI , bes3nocepengHbO B po6ou
npouec:i NEREEETPEMHSI eHepri 4 Hapae
MeXaHIi YH e, onTUYHE i I X nNoeagHaHHSAa,
enekKTpoeHepreTmMyYyHMX NUTaHb. ENeKTpPOTE
e BOHaAa nNiagBUMWYE SAKIi CTb abo KT WBHKII T
npawui i eKOHOMI YHO cebe BunNnpaspgoBye][ 1

EnexkTtporigpaspmj)+mpiomecdeesuni{ cnoci 6
eNeKTPUYUYHOT eHepriil B MeXaHIi YHY 3 B |
nocepegHMyTBa NPOMI XHUX MeXaHIi YHUX Ne
B TOMY, o npwu 30i ACHEeHHI BCcCepeaguHI
Bi OKPUTOMY 4 un 3akKpurtTomy nocynai , cne
eNeKTPUYUYHOT O po3pagy HaBKO/NTO 30HMN n
ri opaBni YyHMMW TMKUCK, 3 AaTHUMHY A iplodOB a
CYNpPpoBOAXYKTbCA KOMMONekKcoM i 3MYHMUX i

Bi pbyBaeTbcCcaA L e B TakKwuim cnoci 6. C
KOHULUEeHTpOBAaAHE BUAOI NeHHSH Tenna, 1T¥o] 3
YTBOPEHHSHA nnasmmu. TeMnepaTHyap a L BrvaasKyl
Tennosi A4BOAOOM, CTpPi MKO 3poOCTae, o I
TUCKY B CTPYyMOBOMY KaHani, wo w™Mae B
nonepeyHnMim nepepi 3. Y pi AWHU BUHWUKAAE
WB WNAKE | HTEHCWNUBHE BUERKIAMAHH F el e pere g
I MOYyNbCY CTMUCHEHHSHA B ypJapHYy XBUNI.
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3pocTaHHA 06CAry nNOPOXHWUHU TpusBae |
e Hwe TUCKY 30BHI WHbBLOT O cepepoBMUWa
XnonyBaHHA. EnekTpori apmmHIi YUTHAM Meayey U
MOY/TbCHOTITO €eNeKTPUUYHOTo po3pagy i X
MTTEBUX CTPYMIi B, NOTYXHOCTENn i TWUCK
i opoi MmNy nb-akei e NEXTLPYAHHNUN BUOY X, 3 4a
aTepi anwn.
a [onNOMOrow LbOIFTo ed@eKkTy BUHUKAKWTb Y
TBOPKWKWTDb HagBUWCOKMUIM rio apaBni YUHMWU T
i
T

epemMi WeHH.I Ppi AVWHMN B PYWHYBAHHI 31
6' eKTI B, K I HasBi b GRBa H@X WM B a KOTTb
nexTtporiagapasni HHOro edgekKkTy nNoKa3s3aHa

7 2 4

3 9
/ E e /
§ S v
O \l O O—

l-TpaHcdopMaToOp, WO —B AP A MYKEOUHaeSHpCyar T

4-p o3 psaoHMOKG,045a € MHI CTb

O " h 40w -H0Fr-H13—

Y
Y

PucyH-oélpnbyumnoBa cxemMa OTpPUMaAHHA €N ¢

Bhepwe uyuenn edpekT Bi gKkKpuB Ta p[gocnipg

punc. 2). BumkopucrtoByBaTmucnoci 6 nepertTeE
oyanun Ansa ppooéGnNneHHA i N-ea4mi Ge B T HMI
mnny kKapo6i gy i nName PCBEOT MALYOAMY P U ag
MrpaHi Ty noTpi 6HO BUTPaAaTUTKU 6NU3BKO
6xoantTbca HabaraTtTo fjewesuwe, Hi X 3 BMW!
ony, aAaMOHI TY Ta | HWWX PpPeyYyoBWUH. MorTi

acToOCyBaHHSA B Ni ABOBHWOT®Y Qu@BEIOXM OF @ 60C
CM B XBWUAWUHY MOXHa npobyputunm cBepA]

0O B Wi rpaHi Ty, 3ani s3HoOI pyAan, B 06erTc
OCNi oXeHb BUABMUAOCHA, WO eNeKTPOri gpe
eéniy i HwWMx npodeci n: wramnysBaTwu i
KanumHu i CTI YHI BoaAawn Bi g GaxkTepin,
O34YMUHEHI B HMUX rasmu, BUNI KOBYBATMU

ogowYi CTb TPYHTY.
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PncyHermr k2H JleB Onexkc®a8Ohposunuuy (1911

Y 1M&6 poui nocmMepTHO BuhAwWNa Kani Tan
«EnekTtporigpasni yHun eddekT i MOor o 3¢
Bi oob6paxeH:i po6OTMW YynoBOro AOCAITHHMN
BMBYAaB OpUTi HaAanNbHWUMN cnoci 6 nepeTBOpEF
Cnncoxk BUKOPUCTAHUX JKepeJt
l.JabopaTOpHUWN NpPpakKTUKyYyM 3 HaBYanbHOI

ANMK” pana 3po6yBawicBi cnyxeMag i BA@o T 3 i
«EntepkoeHepretTuka, enekKTpoTexHIi Ka Ta e
tO. O. MocToOnNn, M. . CTpydyaces, B. C.
®OlMN benedHb B. BRL:Ntp:2nAve.tbatu.eduliaettp/pidruchnykey
posibnyky/

2. T'yneBcCcbKWuUI B. b, KoBanbosB 0. B .
rocnogapcrTtBi . Mpob6nemwu cyyacHOI e He
npupoagokopucrtyBaHHAa (Teopi a, N pXaH ar m.K
HaylkKeeX H. KOH®:18( mmckwinm,gal®016-16p . ) . K
3. QnekTporuvmagpaBaAunMyYyecKUm 9 bhe Kk T .

neKkTporvmapaBanmnyeckKkoro 9 ek Ta n e |
https://sites.google.com/site/yutkin1911/hdmga tTa 3 BepHeHHAa: O

4.9neKkTpormnppaBnnmyeckumim sddpekT n .erla

MawnmHocTpoOoOeHNeHNéEleHABP. BP5A cC. , nn.

HaykoBuii  KepiBHHK: FyneBcCcbkKMWnim B. b. , K. T.
i

«EnektpoTrtexHonorii Tennosi npouwy
ar poTexHONOrNi YHMWU YHIiBepcutetT | MeHi [

37


http://www.tsatu.edu.ua/ettp/pidruchnyky-ta-posibnyky/
http://www.tsatu.edu.ua/ettp/pidruchnyky-ta-posibnyky/
https://sites.google.com/site/yutkin1911/home

BUKOPUCTAHHS IBUT'YHA CTIPJIIHT A
B COHAYHUX YCTAHOBKAX

Abamksn €.B., yauennust HBK Nel6, [ -mail:_lizaabadzan@gmail.com

sORE)" Gdhy 0o dzd 2 Ozl Ciatkdigas [ &3d st O
[ clstedzs @ 5

Y cy4yacHOMY <cCcBi Ti HaMi Tunacsa TeHAaOe.l
OCHOBI Bi OHOBNKWBA/NIbHUX AXepen eHepri|
Ha OCHOBI nepeTBOPEeEHb COHAYHOI eHepr I

Bi nbuui i gi 6HMX yCcTaHOBOK 3acCHOBAH,]
COHAYHOT O BUMNPOMI HIOBAaHHH 3 a AOonmomMor
COHAYHNUX MOAOayNni B. Tacxi cmcrTemMm wMawTb
36i NbwWeHHA ePEeKTUBHOCTI neperTBO PLRIHIH,A
TOGTO 3 efnneKTpoeHepriew oTpumMmyBatTwun I
boTOoOEenNekKTpPUYUYHI enemMeHTMN, K i BUKODPMU
oxonopgxXywTtTbcsda I T X edPeKTUBHI CTb 3poOoCT
BUKOpPpUCTOBYBATMN 3a Iin/poMByHea Y 8 A A @AM b H YO
COHAYHOT o -Mogyialopgd 3 nnaHapHNMMN T
COHAYHUNUMMU MOAOY NA MM Be/NUKMUIMI | HTepec
TennodpoTtToenekKTpPUYHI COHAUYHI MoAayni .,
KOHLEeHTpaToOpu C GoBSAHHHGAT On appvarmpaIiTHLH O T 0
NnpoekKTyBaHHA i BUFI OTOB/I€HHA TakKWX KOt
NOXMWOBKM B BUTOTOBNMEHHI CUNBbHO MNO3HAau
COHAYHOTIO BMUNPOMIi HOBAHHSHA 4Yepes3 BWUCOK .
doKYyCI KOHUeHTpaTopi B nopsapng 3 dgoTtoen
po3TawoByBaTuCcCH| i TepMOAgUHAMI YHI M e
CTipni HT a, a TaKoOX naporeHepaTtop, LLL
KoHUueHTpaui 9 COHSAYHOIO BUNPODEGOKE@BAHET

a K HOMI HanbHa pob6oTa ABWUT Y Ha MO X/ U B
TeMnepaTypi. KOHCTPYKUIi & Takoro ABUTY
Hi X y @doTOoOenekKTpPpUMUYHUX nNnepeTBOpBavi B.
WO MnNpauaxey H30aK P3 OB HI WHbLOT O Ni gBegeHHSH
Manwnso, WO BUKOPUCTOBYETbLCHA A[NA O0TpMwU
MOXe O6yTwn I 6i or as, i COHAYHA eHepr.I
ABUTYHAa BiIi A ABWUTYHI B BHWMMHIOWHb OTEaK |31
MOXYTb 3 ycnixoM 3acTocoByBaTunucsa B
AXepen eHeprii. Mopai 6HI yCTaHOBKMU
npaywTb Ha | CHYWYY e€eNeKTPUUYHY Mepexy
umni HApPa ABrnayHa GTei poaxenogXeHHSHA arT
3' ABNAETBLCA MOXNUBI CTb BUKOPUCTOBYBAT
Hanb6i nbw BI 4 OMMUIM npoexT COHSAYHMNX
CTtTipniHra po3TawoBaHWW Ha BeNUKI N nyc
cmcrtTemMa oycTBHAEOBYYE NoHaR§mn 20000 T &
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nepeTBOptBayYyi B. T[TlpoekT cTaB MOXNUBMUIW

Laboratories [ Stirling Energy Sys
KOHLEeHTpaToOp COHSAYHOTNIO BUNPOMI HHOBAHH
Jokyci SAKOro 3HaxoauUWTbcCcAa ABUTYH CTI pn

KoHcTpyKkKuyui a gBeuryHa CTipniHra npeago
rapsadyoro unni HApPa [ papgiaTtop Xonop
BUKOPUCTOBYETHbHLCA BOAEHDb, AK NN Har pi

3 AHMOYN pob6OTY,

OXONOAXYETbLCSHA B X010/
> L

” »
-
Power Conversion Unit ﬁ
(PCU)
-

Receiver j

'
E3—7

%

L

PncyH&®€oHBE4YyHa ycTaHOBKAa 3 KOHLUEHTOpPAa-

BcCi COHAYHI ycCcTaHOBKMW B CUCTeMi npa
O Be4yopa, NMOKA3HWKUN PoObBOTUN YyCNa@p®dBIO
| HTepHeT. EnekxkTpoeHepri a, o 3HI M
efnekKkTporeHepaTtTopowm, Hagpxoaurteob B M e
cnoXxXxmeaudyamu. EdpekTuMBHI CTb nopgi 6HOT O |
Lo 3 Hau4vHoO BULUWLEe eNnNekKTpPUUYHODPO TOMPRAIKTKITEH
nepeTBOplOBayi B, NMOBCIAHO BUKOPUCTOB
enneKkTpocTaHLUi 9Xx. EnekTpuMuyHa nNOTYXHI C°-
27 KBrT.

Po3pobkwu i AOCNi AXeHHSd, noB' A3adHi 3
BCbOMY cCBi Tyi.n, Psacoe pte @M nsakHn X "Jet Pro
Bergermann und Partner", "Cummi ns Po
CTBOpPEHHHA ABUT YHI B CTtTipniHra, npwus
KOHUeHTpaToOoOpaMM COHSAYHOTO BUNPOMI HIB:
KonunmBaeTbcCcHA Big 5 kBt pgo 50 kBT, a
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oni 6HMNX ABUTYHI B CcKnapgpae ©6num3bko 2(
onapiB 3a KinoBpaT ycTaHOBMAEHOT nNOTVYM
HaBi Tb B KOCMOCI BUKOPUCTOBYHKTbLC A
| NeNnICTKOBMWX KOHULeHTpaToOpi B, aK I
apayoro uwvmniHppa AaABuUuryHa CTipniHTa
OHAYHOT O BMUMNPOMI HIOBAaHHSHA yepes 3arT
KymMynaTtTop B ob6nacTi T apsayMdoOEdexmumBHIE@E
CTaHOBKMUW pgoxoagautb pfo 38%, NMOTYXHI CTb
r. B pesynbTarti AOCNi AXeHb CTBOpPeHa
MNPOMI HIOBAaHHSA I ABUTYHOM CTi pniHT a
BUTYHHICai pnanmpmBogom "Koca wanoéa" i n

Ana ManonoTYXHWMUX COHAYHUX YyCTaHOBO:

KOHULeHTpaToOpoOM COHAYHOT O BUNPOM

neKktTponocTtTadYyaHHA HeBeNITWKMUN anapaTyp
O3 TBaalHyH i M KOHLEeHTpaToOpy COHSAYHOTIO BM
apsyomMy uuvni HAPpI ABunuryHa CTi pniHT a
03BONAE KOHULeHTpaTopy mnapabonoi gHor
podi nem 3ab6e3neyvyyBarTmu B I B HMOOMBI EPPHXYH | O ¢
mniHapa AaABurydHa CTi pniHT a, wo cnpwunsg
eKTMBHOT pobGBOTWUW ABUT YHa.

PNCYHECOHZUYHI YyCTaHOBKMW 3 KOHUEeHTparT
BUryHamum CTIi pniHT a

Mopoi 6GHI COHSAUYHI KOHEgEERPDRAMBPHI yCT®
CHoBiIi aABuUuryHa CTipniHra nopapg 3 enecxk
Hepri o, 3abe3sneyytoyn, TaAaKMUM YHUUMHOM,
Hepromepexetw eHepronocTaydYyaHHA CNOXMN
Ol NbWeAMBHOMEK TaKWX YyCTaHOBOK, Togai
X e nepesepuwye ePe K TUBHI CTb cTaHpgap
OHAYHUNUX eNnekTpocCcTaHLUI in.
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Cnucok BUKOPUCTAHHUX JIZKEPEJI.

1. BnoBi H Bb.B., MocTton 0 O. OeTekT
C O HHSAOuI nMhaHTeenp i.a n un 1 BceyppiatT HC bikKHOT
KOHepeHLUI T «Cy4yacHI npob6nemu | HH O
I HXeHepi i ». Meni Tononb.b: T O0A%RY ,
URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezyskornyk
ettp-postolstruchaev.pdf aTta 3 BepHEHHSA: 19.10. 202

2. MNocT1T@AKWe®chbkuunn A. Peani s3ayi a n
ltesBdzy 3 d3d ~ Odz' L OYs J -~ dstodzy dizj \§ dedeyi fetfptd ey
Bceykpai HC b K @®iX H I HHaHyoKI GKBOOH Hpe @@ e H @l T 1 3a
HayKOBUX A[Aocni gxeHb 2018 powny.. WEONiG.c

3bypueBa C. O. EdElptcmeRri OTO. TRanepnan
I BceyKkpalil HICPDLAKKOTT. HKaBykpepemuyi I « Cy 4 ac
i HHOBAaUi NHOToO PO3BUTKY eNnNeKTpUuYHOT i
C. -33.3

4 ManopoB TB.HAl.e,HK O B. A. MccnepgoBat
CONHEe4YHOTr o KOHULeHTpaToOopaBycCcTaHOBKEeC/]
2013, N2, c¢c. 40

5. MocTton IO o. , CtTpyyaes M. I . Mi
eHeprosbepexeHHSA BUKOPUCTAaAHHSH HWN3bK
opraHi 4YHOMY uwWkatTye piPamwi Hd. B c enypxaokarti .t
Il HTe-papmepeHUI T «CyudyyacHI npob6nemwu
enekKTpPUUYHOTI I HXeHepi T ». Meni 1T &dn—0nb

URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezysiornyk
ettp-postolstruchaev.pdf aTtTa 3 BepHEHHS : 10. 10. 202
HaykoBuii kepiBauk: } sfistsdz O . . dz. HiYJ dzls CC

v ORW CHfPtey Oo dzd 2 O adzg B de] deth)dptsigdjlslz [ d3q Is te
[ st dzs Gt

HNEPCIHHEKTUBUA 3ACTOCYBAHHA IBUI'YHA CTIPJIIHI'A
Bineubknii O./., 31 I'M, [ -mail: bod2002@gmail.com

sORE)" gk 0o dzd 2 O o uakky Stk [ &3d s 5 O
[ stcdats @ 5

ABuryH CHTiepyioHBraa MawWwnmHa, B AKi KW piAa
TIi 0O pyxaeTbcd B 3aMKHyYyTOMYy 06’ emMi , [
BiH MOXe npauywBaTtTW He TiNbKKW BiIAXK OC @A
AXepena Tenna.

OB UNT YHM CTtTipniHra Manoorpi BBBAHOMI 3 NE

BHYTPI WHBbOT O 3TOPAHHA, Taki K :
-AY Xe HW3bKI BUKMUAWN OCHOBHMUX WKIi Aan
Hi X OB3, 3aBAAKW NOCTi AHOMY 3T OpPSAHHIW

-He3Ha4yYHa r'YY4HI CTb OBUT YHAa CTtipriH
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Me X amyirasoposnopgi ny, a TaKoX nNnaBHMUM

Ha BIi AMiIi HY BIi 4 BMWOYXOBOIo 3TOpPpsaHHA B
-He3Ha4yYyHa BUTpaTa MacCcTUNbHUX MaTepi
-HeBeNnNunKum obcAr TexHIi YyHOro obcecnyro
-2 TaKOoOX He3anexXHIi CTb A0 KIiOpPH/KIipHerTaH.o 1
o Heponi Ki B MOXHa Bi aAHecCcTMN r'pomMi :

Hagi WHI | NMOTYXHI TennooO6MI HHUKMU LY XKE
Ha cboropgHi, BUFTOTOB/I€HHA ABUTYHAa
Hi X 3BUYAWNHI nB3, N P30HTaEY, H O Oer KOO HEOK NE HAMi TILY 6a
BUPOOHMLUTBaA MO XH a MNOACHUTMU Henpuecrt

BUIFIOTOBNEeEHHA ABUTYHI B CTipniHra).

BukniwyHotw BnRnactTuei ctTb ABUTYHIB CTI
HeTpaagunui NHI nannmesa, Hanpuknang, 6 i
O epeB O 0 GppoovdoMHCOMIiO BMNO C T i, a Ta#xM¥XB U KHAIMIKC
eHepriitT po6buTb T X o0cob6bnumuBo npusBabnunsel
Bi OQHOB/NIWBAHUX f[Xepen.

Ha aBToMO6i nax paBuryHu CTIi pniHra H
TO Bary Ha OAMVHMLUTOoA KIDOKT YYKEHDE&3T i C K .
p a | HHA A4BUTIYHOM B WBMUWAKO3MI HHMUX
CT OBYWTb Yy cKnapgi KoOMOGI HoOBaHMUX el
n m Bukupagi s AB3.
A TaAaKMUX TPaHCNOPTHUX BiACOOBKN A KK
p a I, ABUTYHMU CTpiniHra 3acTo0COBY
na y Bar a i radapuntmnu ABUT YHAa He
O i Il CTb BM3HaAyace Moro ponb HAK i
n Of eHepri BaBgpMEwambOwWy, WO ABUTY
Tpebye TEeXHI YHOoT o obcnyroByBaHHHA
3Mi WeHMWMW B i 30NbOBaAaHiIi W YyacTuWUHI Kopn
(Ha nNnigBOAHMX 4YoOoBHax abo KocCMI utienalx K
Aeronautics and Space Administration Haui oHanbHa Agwm
AepoHaBTMUKMN i KocMoOHaBT MUK MU CUWA) B M |
BOOCKOHAQ/EeHHAM ABUTYHI B CtipniHra, y
anapaTtax, npoTvTe pAgeTanbHa HBODOpPpMAQPIS TE
OT xe, PO3BUTOK Haykmn i TEXHI KN 3yM™
Hi w", Ae 3 ycnixXxoM MOXe 3acTocoBYyBaArTy/V
3okpemMa, Ha puc. 1 HaBepgpeHO nNpuknapg
OCUTb BUCOKWUKW KKJILO,C Trbp OKCOTHOCTTap YiK LW & 4 140
YyYMOB/NMTWWTb edPeKTUBHI CTb WNOro BUKOPMUC
Bi TNO @MOKYCYyeTbCA YBIiTHYTUMWU A3 epkKal
e
K

T O4d T w =X - W< 3O
OO0 YW =Oo ® 3=
OsSKHTooOIoo0owm=
WI XSO0 HOIK

nna) . OxonoagxXxyBauyueM MOXe ©OyTwWnm HaBK
ONnNor yuwi Te A[OXepeno eHepriit, Tak Heot
Mo Xnwuse T akoX 3acToOCyBaHHHA 3BOpPOT
NPUBOAUTMU ABUT YH CTipniHT a B py X a i
rapauymm” uyunmni HAQP O6yage OoX@YIME XY 6 AT MG
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wo nNpwn uyuboOMYy ni pgirpiBartwu rapadyuni
Bi TpaM, TO "X0NnNoAaHMWII unmni HAp ©6yAae
OMY 3 0BHI WHA eHepria BUTpPayvyaeTbcHA
epeKkayyBaHHSa" TenpAaB3I TeONOQEROT @OM3
6T0o ABUTYH CTipniHra QYHKUI OHY€E B |
nNoTYy ANA Ui NTbOBOTIO BUKOPUCTAaAaHHSA.

PneCdHAYHA eHepretTumMmyHa ycTaHOBKa a

B3ar ani i cyyacHa Hani BnpoBi AHUKOE
3BUTKY [AO0O KOPAOHY, 3yMOBNEeHUX @i 3unuy
pakTepucTMNK BMUMAaAr ae nepexofay 0 |
Mmnephoty p-200. .° C. Ha cC¢cBi TOBUX KOHCQ
pPpCNeKTMUWBHUM Ha CbOT OC4aHM € BK/AP3i HOAKHYO/T EBMOK
Aeni Kpi OKynepoB HeBe/IMKOT MNOTYXHO
WT YT b $ 10000 Co 15000. 3a Yy M
poG6HMULTBA MOXHA O4Yi KyBaTtTwnm, WO Ui HWU

s

BUKOBIWMEPHMEHEMNHO peHTabenbHNUM.

y HUdTKY24 H e epu,e

T
=
(@)

i e 3 HeTpaguui WHKUX obnacTten 3
MmHa. WMoro 3acToCOBYWTb B CUCTEME
cmcrtTemMax, HSK npaBuno, € papgi oi 3
M 3rapgaHmnx LOCMUTHDLb €EK3O0TUYHMNX (
I HT a, B Xe 3apas € MNPUUHATHUM
oBkax. Ha pumc. 3 306paxeHa Taka
eHepaui NHI YyCTAQHOBKUN MNpPpHUHBHaAawwa I
MBI NbHAETbLCA Ni g 4Yyac 3TopsaHHSA nan
eNnekKTpoOeHeRpT rimeon n@rEeWTasska BUKOPUCTOLE

<-4 TxX=xk Q

W OQYOQTT =S
T I oD —XEFETI

43



ww T O 3
O X X O

D
I

<

A “hoO0oITw

O1m T

30D 30D O

Mn
Mn
M

(@)

O WY WN-H QO

e
H

OBUX nNoTpeo. Tob6TO ABUTYH BUPODO
MU OSNO/NDMEKBESHMHSA | BUNYCKHOT cCcuUuCcCT
e BogonocTauyaHHSAa, onasieHHSH npwu
HULUTBY enekKTpPUUYHOI [ TennosBoOl |
neyyeTbCcd 3HaMoH a3 0W.oHOMI 4 nNnanuse
acHaBaBieHepretTumKka PpoO3BUBAaAaEeTbCHA
onocTa4vyaHHS4a, AK e cnpusae CTBODp ¢
Kax.
WA i Kpal Hax €Bponwu, HacamMnepepqj
HWULTBO HeBe/NUWKWUX Tenma yaeoemk 1Coru
Knaasg, and notTpeb6 OAHI €1 ci mMm' 1
BUTbL 2 .-8 .9 .KB14, kmBernno3ga anlbHUN
94% [ 3], 3aBgdaKkKn TOMY, wo T e
Hi , Oy TBM1C BOB@aMI no6byToBOro Tenn
O ABUryHa CTipniHra € npupoagHwuim
H, nanmBoOM A/N1Ad HSKOrFIo cnyxaTb BI
BenoertTbcd po3pobka pagewubiysrags .nany

QOO T WTDODOOATT OO
DT DO N A
osonNnTTLcwohne -
o
(o8}

I T O

OS X =
® 7" O 7.
T T .

PmncyHkoxkrdeHepauyi mnHa yctTaHOBKa Ha 6as3

OcCKi NbKNMW KoOreHepauyi BHI ycTaHOBKM®W 3
Be/TUKY MNOTYXHIiI CTb I 3acToOoOCOBYWTb I
POOGHMUKMNM OYi KYTHI,MeluHoy, N HIi p,n ANMOANHWHTI  HBA

0O00 ycTtTaHOBOK Ha pi K.

3anacwu Tpagwuuyi nHOT O Had@ToOoOBOT O nar
H3MWH, AW3eNnNbHEe NanunmBO pfoOpoOXYyae. Tow
e p-rHieil NnpocTO MNepcnekKTUWBHO,D aBUKZBRAG

Ao CTBa. Yy PO3BUHEHMWX KpaTl HaxX akKTNni

H
a

P
i
7

epreTunkKy. 3oKpewma, WBeyi A nnaHye n
nmnea.

Bci HaBefgeHi npuknapgpwu 3acToCcyBaHH
AaKTUWYHO peani 3o0Bapgpo. UHXMM NHEe @PMEeHWNY
ABeAeHHAM TennaoTwW He Habynum nowupe
CNeHHAa, abo | HEPTHI CTb MPOMMUCNOBOI

3MIi HIOET b C A, 3MIi HOWOTbCA i npiopurteTwu
MOXNnusBo,abwl@omexBUTryH CTIipniHra npwunpg
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TennoBwuM OB NI yH, enemMeHT cCncrTewmMmun or

KoMn' loTepa.
CnucoK BUKOPUCTAHMX JIZKepPeJI

1. BonooBi H bBb. B., MocTton K. O. deTekT
COHAd4YHOT MamepeBbinuBcéeykpai HTp&XIOT . Hiay K
KOHepeHLUI T «CyyacHI npob6nemu | HH O
I HXenepi i Meni Tononeo: TOATY, 92202

URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezysipornyk
ettp-postolstruchaev.pdf aTtTa 3 BepHEHHS : 19.10. 202
2bypueB@oCTONEWWe OTNBHI CTb TRaNeBmar
I BceykKkpal HICPbaKKOTT. KWK permLi « Cy 4 ac
i HHOBAUi WHOTO PO3BUTKY e€eNeKTpPUYUYHOT [
C. -33.3
3. MocTton IO o. , CtpydyaeB MiaBHac Tl
HeprosbepexeHHH BUKOPUCTaAaHHSH HN3bK
praHi 4yHoMYy umMarTye piPemiwi Hd. Bc enyxaokar .t
Il HTe-paephepeHyi | «Cy4yacHIi npob6nemnu
eNneKkKTPUUHOI | HXeHepi i ». Me ni T4dT—0 N b
URL:http://www.tsatu.edu.ua/ettp/wgpntent/uploads/sites/25/tezyskornyk
ettp-postolstruchaev.pdf a1t a 3 :EBEJWREH.H A
HaykoBuii kepiBHuk: 1 sfistsdz 5. [ . , C. Is. dz. , H SV
v ORt)! CHfRtey Oo dzd 2 Odidad B ged dethyartsigilslz 1 d3d Iste
[ slststcdats G 5

e
0]

PO3POBKA EJEKTPOTEXHOJIOI'TYHHOI'O KOMIVIEKCY IS
OBPOBKH CYMIHIEBOI'O BIOITAJIBHOI'O YJIbTPA3BYKOM I HBY
EJEKTPOMATI'HITHUM ITOJIEM

Crpyxkos B.C. M2 vadimpsttukov98@ gmail.com
sQotc" 2 M € d2 HJtey Oo dzd 2 OGtetsls | m dzsdzisG '
[ slsstedzls @ 15

IHocranoBka mnpodaemu.[] N A nepeBoagy aBTOTpPpakT
cepi mHO BUNYyCKaeTbCsa Ha CyMi weBeaTbHIiOI

cmcrTemu XNBNEHHSA aAnseni B, abo BUKO
nNokKpaweHHA @PYHKULI OHaAbHWUX BNACTUBOCT
ynbTpas3BykKkoBa I HBYU enekxkTtTpomMarHi THa

OcHoBHi MaTepiajm 1ocaaikenHs.Y b Tpa3ByKkKoBa | &BUY

obpobka € AiWYMUM MEeTOAOM TMNOKpPpalWeHHSH
ekcnnyaTtaui WHMX BRAnacTuBoCTeWn O6Oi onmnanb.l

obyMmMOB/NeHO edpekTOM KaBiTaui i, TOOGTO
6ynb6awock, 3anNnoBHeHUxXyaca»omwm. i AHYBAH
6ynb6awock 3akpumBaeTbcCa, npwu UbOMY [

Ni ABWUWEHHSH TUCKY i TemMnepaTypwu. Mo e,
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npouyeci B, o BNNMWBAaAaKWTHbL OfQHOYACHDO H 8
i HTEHCUBHI N @MMoob ICITI WIKOOGT pWOMHOPI AHOT

HayKkoBLA MM AOKas3aHoOo, o npwu 006pcC
aeTbC4d AecTpykKLUyi A MONnekKyn-n, B U
amMu I OHI 3aui 1. B pe3ynbTarTi r
Ay OHTb@KTMNWBOBAHI " yacTK-pa g vpKkaagmbl
HHA. OKPpPIi M UbOT O, KaBi Taui a cyr
MOnekKyIn.

3 BUHUKHEHHSAM Bi NbHMUKX pagunkani B L
ropaHHS4a. TakuMuM 4YUMHOM naquie(TnyeH nno Mpp :
NMOBI TPAHOIO MNOTOKY) He nNnNuwe noner wye
3ropaHHA nNanbHOTNTO pPi BHOMI pHUM I € KOHC

Ocob6bnuBwui |l HTepec 3 TOUYKMN 30py
BNnacTunWBOCTE €U CyMmMi weBoOr oo nanbHOT O B I
egneKTpoMar Hi THoOrT O nonas4. o OAHI €1
3actTocyBaHHHA MIi KPOXBUNbLOBOI ob6bpobKwM
HadTonpoaoykKkTi B. B niTtepatypi onuncadtHi
dPi 3MYHOMY MOAeNnNwBaHHI nNpoueci EBTIH,AT
I MI TYKWOTb Harpi B HadpToOnpoAaoyKTI B. AK wo
P
|
P

O T Ow
O -4 T ~
=2 WX O0OnM:
SO0 F O
XT3
DS Ow

w

mcrtTaTtTunu Harpi B 3a JONOMDAOMPE@HIEBIPH
B rnmb6 o06' ekKTy BipagbyBaeTbCcsa e

XHI , 'amMB, ndoroom$ MOXHaAa p[pobGBUTUCSHA
epaTtTypun npu O6i Nbwi M pi BHOMI pPHOCT I
o6amu HarpiBY. OcTaHHA o6bcTaBWH
NWeHHSHA HAKOCTI nNpoAaYyKTY.
HB Y BN/N1WNBaAaAe Ha MONERFMBHHOLWS3 € b H\
oanMTuncd Yy Ha@ronpoagykrTi. Mpwn onp
oTow 2,45 Ty MoNnekKynu AN3EeNbHOTC
HatwTb pi 3KO KonmBaTucsa. B pes3yn
KynamMmoKk Be@ppaXxXxyTBOpPHWeETbLCH Tenno.
4y a yacToOTa Mar HeTpoHa cniBnapgae
anbHOT O, TOMY MO/JTEeKYNW MNOYMHAKWTHL
Kui a8 Kuni HHA, abo BUNapoBYBAaHHSH
Ona po3po6KM E4HEOKI TOp OKTOEMXMH/IOE/KOCTYI N O O ¢
l onanbHOIo HamMu O6ynun po3pobNeHiI T e€
CTYMNHI nyHkTtTwn [ 3]:

- 3ab6e3neynTtwn 3MEeHLWeHHH B’ A3KOCT
%AM+10%MEP O, 80%4MNM+20%MEPO, 70 %
POOIGIK TRDOGRXHOMNOTI YHOMY
MOnnNnekKCci ynbTpa3BYKOM i HBY enexkTporl
i 6ynmn oTpumMadHi Ha eKcnepumumMeHTAanNbHI
-nepepgpb6bauyunMTtTmn T HAMKALI IO €eNeKTPOTEeXHC(
KOHCTPYKLUI 1.
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-nepepgb6auntmn BHK PP HOBaAHMHSN BUpPpobi B

BumMoramm AOCTY, T X pocTaTHW Hapai WHIi CTeE
-eNNTeKTPOTEXHONOTNiIi YHMKU KOMNDAEKC TnNoBs.
KoOpucTtTyBaHHSA B BUPOOBHMUY KX y MOBax,
B3puBoHebe3NeyYyHMX NPUMI WLEHHSAX.
-KoOMnNeKCMAOBMHEBEeNUWKY BapTicTb, nNf
peMOHTI

3 MeTOol NOKpaweHHSH PYHK LI OHaAa b HMU
6i onanbHoro 90%4MN+10%MEPO, 80%4M+ 2(
WnaxoM ynbTpa3BYKOBOI i HBUY eneKkTpoMEe
KOMNCTEeXKXT PYKTYpPpHa cxeMa A9KOro npepcrTas

|E.701< nepemMuKayie pexicumie pooomu ‘
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Puc-CkemMma CcTpPpYyKTYypHaAa enNnekKTpPOTEXHOI

CxemMa CTPYKTYpPHaAa enekKTPOTEXHOMNOT I YH
pob6oTwu npucTpotw B camMomMmMy 3arafibHOM)
KOMNI/MEIKOGH aEK B CcCebe O6GMNO0OK nepeMukaudi B p
Ni AKNKWYEeHO YynNbTpa3BYKOBUN i HBUY enecxk
6GnNnok BKNwYyae B cebe 6NO0OK peryniwBaHHA
reHepaTtop | BUMI proBanbHWMM GBmok. BHBiYoue
6GNO0OK perynwBaHHA NOTYXHOCTI , HBY T et

BucioBok. Po3pob6bneHo TEeXHI YUYHI BUMOT U
eNNeKTPOTEXHONOTI YHOT O KOMMONekKcy AN A
90%4MNM+10%MEPO, 80%AM+20 %MEPOL T ¥ ® o] Y1k
HBY enekxTpoMar Hi THUM nNonewm.

Cnucoxk BUKOPUCTAHUX JKepeJt

1. Has3apeHKO, (I I MoK paweHHSH AK O ¢
O6pob6GKNMW MNMOTro akKycTuyHummM nonem [ TexcT
Ky wnwnk /1 HayKoBuUN BICHNET JT@B@X H Tk
YHIi BepcurterTy. Bunyck 6, Towm 1. Enecx
Meni tTononse, TAOAINM., 2016 p.c. 164
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2. HasapEWxmepumdlETanbHI AOCNI AXeHH
CcCBUY XBWUNDb H a B' A3KI CTb i [ rTyeck TCUT H
I M. Has awewriwwgk / P.PBPi.cHMWK XapKiBCbKOT
Hi BepcunTeTy CiNnbCbKOIo rocnopgapcTtBa
MnNnyck 175 «lMNpob6bnewmmn eHeprosabesneuye
Kpai-XmapKi B: XHI-XCFG68.62
S KywnunkPoRB.pPp.6ka enekKTpPOTEXHONOTNi YHO
CyMmMi weBoro 6ionhaRbRPOKyYWANTKHQE KB .BHIWILWIMBIU
TaBpi NCbKOTIo pAepXaBHOTIo arpoTexHONOTm i
EnekTpoHHexeaeaBgKkpPpBEEHaBHARONO Nb, TOATY, 2
HaykoBmii kepiBauk: S 2h d&zd € t . 1. C. Is. dz. , HEYJ dzls
HJtYy Oodzd?2 OGteBlIsj mdzdzise ' ydzd?2 kdz. 9 temd L

[
/
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B
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KOHCTPYKTHUBHI OCOBJIMBOCTI IPUCTPOIO JJIS1 OBPOBKH
CYMIHIEBOI'O BIOITAJIBHOT' O

Puxenko Oer M2 Kk 9lggka9812@ gmail.com
v Ooatc’ 2 M Cd2 HJ tey Oo dzd 2 OGteBBIs] -~ dzsdztSG
[ ssstedzts @ s

IMocranoBka mnpodaeMn.3 6 i N b WEe HH A bi H H a Had
3MEHWeHHA 3anaci B Ha T u” B Ha (T oBuX
CBIi TnnMx HadTonpoaoyKTIi B i A K Hacni
CinbrocniMHe@ARBK BiplOcCTaHHA NoOnNMWTY Ha Ha
3pocTapmi dTb Bia pggeodi2u0m2r5, pa.Kk ugioc Ar He 16
OobyMOBNWE HeOoOOXi AHI CTb B MNOWYKY 3ami
3MIi WWyBaHHW HaPrTronpoAYKTIi B 3 | HWNMWU |
MOXOAXEeHHS .

MpoBefgeHNWIN aHaNbI epHARMUBHBYM ANB N AB

YKpal HMN HauWwobéi nbw nepcnekKkTUBHUM € 3ac
CknapaeTtbcda i3 MeTmnoBoro edgipy pinat
(can) . OaoHa 13 OCHOBHUX-mDm@OBmMmemKaaBbDbLEF
onsaay Ha ue, po3pobka npucTtpoi B, aK i
CymMi weBoro 6ionanbHOrOHEe BTpayvyae CBOE
OcHoBHi MaTepiaiu qociaixxkeHHs .3 ME€TOKW NOKpawWeHHSA
BnNacTunuBOCTE®EI CYyMi weBoOTr O 6i onanHBHTI 0
enekKkTtTpoMar Hi THOT ob6bpobkKwM po3pobneHo
enekKkTtTpoMar Hi THOT ob6bpobkwM 6i onanbHOT
npepctTaB/leHa Ha puc. 11 2, 3]

48



111 b

i AHnoOHe kono 17
I nn T T T
| C VD BIIH 11
,,,,, _ ZKB " ~ |1
} J‘ B1 it =t | j
| I LK | & 1 !
1 | 4B |
\ I J |
| | k! |
| |
(g F—{BMT [ 3158 | M 4 3 €IIB
} | Hakanvhe xono [
| |
l } B
} |
|
|
i
|
|
|
|
|
|
|

PneCxemMa eneKkTpuyHa @GYHKUI NHaAa ynbTpa
obpo®rHwnanbH®M®K InepemMukadyi B peBUHmMYy
eneKkTpomMar Hi TmyMb TP ARG IBY K O B-hHIB U6 nkoakm e pla\
o6bpob6KwM 6i onanbRrRepeMunkldaba, pexXxunmi B— poc
BUCOKOBO/MNbTHMUI MepexXxeBWiBUNTpPAMODO P ME
B U C QOKNObBT H U 1 KOHAeHEWma®mpqg B oI T H ¥ 6 ao ko 4
NOABOEHHH H-amMapryHr ent, p-oddH T eMaBe BT nnatTop
TpaHCchopmanap3iaMBApigcerpnoblNni gmar Hi 4y
—YyNbTPaAa3BYKOBUN —MAH@paoOaCE ,p-kaMdpi; ¢ T bE T
o6bpob6KN OGIioOMmanbHOT O.

Mo QPYHKULUI OHAaNbHOMY nNpPU3IHAaAUYEeHHI e

CKknapaetTbcd 13 TPbOX OCHOBHWUX 4YacTMWUH
HBY enekTtpomMarHi THOro 6NnoKYy I ynbTpase

HBUY eneKkTpomMar Hi Taunine 6o@O&Ke BEKWIAOOIK
TpaHcpopmaTtop 1, 4O MNEepPBUHHOT o6MOT
mMepexB. 2320opaHie€ei 13 BTOPUHHUX OOBMOTOK
AK a ni gBoAUNTbLCA O o po3XapwBanbHOI o]
obMOTEKaAa moa priedHapaui i (emicii) enexkTp
CNOXMBAaHMUN LI € 0O6MOTKOI, MOXe AOoCHAr.
BUCOKOBO/JIbLbTHOIO TpaHC@opmaTopa BMT v
i BUCOKOBONbLTHMUW paion VDa d4HKBaeRrkasd
ANA XUWBNEeHHA aHopga MarHetTtpoHa. CTpywm

BUNCOKOBONbLTHUM KoOHAeHcCaAaTOp C Mae
CNY XUTHb AnAa po3pajgy KOHAeHCaAaTOpa n
BncokoBonbTHMUN Ai om &/ De e HKTOOMO i iH O B e a
HM3KW NOCANANI L OBHO BKJ/MIKYEeHNUX Al opni B. L e
3 BUCOKOIW Hanpyrolt.

FfonoBHMM enemMeHTOM HBY enekTtpomMart
ocobnmnBa BakKyywmHa nawmna, WO T eoBB@M\HeE .
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Micna nopgadudyi Hanpyrm Ha MarHeTpoH M

po3XapwBa/lbHOKW O0OOMOTKOIW, nNnoyumHawTb C
Ocob6nmnBa TpaeKkKToOpi a9 nNnepeMi WeHHA BI Nb
Bi ABOAATbLCSA 3 Marl Hoe TCplceHld aM b3Ha T4 GarHOT Me T
B HBY «kxamepy |V agna o6bpobkwn 6ionansb

oi onmnanbHuUmMm €E€EMNbB. 3a HadgBHOCTI HewTaTHDO
B KoMMNOANnekKkeci BCTaAaHOB/NEe€HO TepMOBUMMUK AV
nepecTae npauywsBarTmu. Mpun UbBOMY TepmwmoBI

Ha TeMnepaTtypyl20-ilgon®LCeHHBUXI AHa (K
MarHeTtTpoHa -80AapBae 100

Ocob6nunBi CTHW KOHCTPYKLULIT npunapgy
6i onanBUMuoODODOB/EeHaAa 3 mMeTanny i NOKPMUT a
Bi A3HAYNTMWN, wo camMe Kamepa |V HBUY ene
HBYnpuncTtpoito, OCKI NbKW npepagcTtTaBnsNae, n
enekKkTpoMar Hi THe BUNPOMI HIOBaAaHHSA.

ENnekK T paoKHCHTOM Y H U i 6n1oK [0 BKJ/IIOY ae€
reHeparTtop Y3r i 6 /10K ni gmMar Hi yyBaH
TpaHcopmaTtTop Hanpyrwu T, BUNPAMMOAUY E
Mar Hi TocTpukKkTOpa MT . YnbTpas3BYKOBMUIM
Mar CITPMKUI NHOT O HaBaHTaxe+3Hs 7dbe e3P en
O, 73HaMMXUNY . Mpn pob6oTi MarHi TOCTPUKT
nepepi 3y Mannxe BCHA NOTYXHIi CTb Bi A ©6n5nc
Kabentw i o6MOTUI 360y BmM@&HHMO. A aldam @ wr ar
360yaAXeHHS, SKa Ha pe30oOHaHCHI W 4YyacFoTi
i HOYKTUWUBHWUKW onNni p. LLi bakTOpWU OO6YMOBIH
reHepatopa, SKI nondaratwTb Yy BOYyAOBAaH(
poGMmoTtT3 Kabenem onopom go 100 Owm i ni g
Ocob6bnumuBi CHO KOHCTPYKLUIT €E TakKoxX 610K
L O3BO/MAE npunapgy npauywBarTwm B TPboOX
YyNbTpa3BYKOM, HBUY enNekKTPOMyKWIMT HUM }

eneKkTpomMar HIi THUM nonemw.

BucHoBok.Po3 po6neHO @QMYyHKUIi AHY cCcXeMy npuc:
6i onanbHoro 90%4MN+10%MEPO, 80%4MM+ 2(
ynbTpas3BYKOM i HBUYU enekTpoMarHi THUM

OCOO6NMBOCT IiN PKUOCHTCPTOPHY.K LL 1 T
Cnucoxk BUKOPUCTAHUX JKepeJt

1. MapuyKk o. , XOKMAaHH X. , NTncewnrt
OnosaHepreTukmu, K aK MCTOYHMUKaA [0 X 0 [
Di scussionpaperno. 2010, 111 c.

2Ky wnunkenPe.kP.poTeXHONOTNi YHMNYNMOMPBB®K
6i onanbHOT O: Korl'rpyWuim.H.memmmeTpm.
HaykoBuin BIi CHUK TaBpi MCbKOTIo pfepXaBH:
Bunyck 9, Tom 1. Meni Tononbob, TAOATY, y

3.RuslanKushlyk, IgorNazarenko, RomanKushBxkperimental
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Investigations of Functional Properties of Biofuel Processed in the

Electrotechnological Complex. Modern Development Paths of Agricultural

Production Springer Nature Switzerland AG 2019 g s394.

HaykoBuii KepiBHHK: skh dzd € t . 1. otd Csdz@m. Q y  frifls@
fvuvl vOoete" 2Ms €d2 HJjtey Ooadzd?2 OcGtetslsj n dztsdz
[ sstcdes @ s

3ACTOCYBAHHA JIASEPHO-T'IBPUIHOI'O 3BAPIOBAHHA B
BUPOBHUIITBI

Ilep6akon C.B., serjik347555@gmail.com

sOote' 2M! Cd2 Hjtey Ooded?2 OC tetsls j Adgitstaos
[ clsstedzs G

OCHOBHMUM 3aBgaHHAaM aAn4 BUIFI OTOBINE
NPOMMUCNOBOCTI € 3MEHILWeHHSHA 3BapwBansb
neTtaneimn, K i MalwTb BEeNWKY TOBLWNHY . r
Bi 0 6yBaeThbC 9B KB/EAINVXHH 98 €8b MIYB aBpakHBH Y , 3 a
Bi o6byBaeTbCcCH4 KoOpob6neHHSH BUpPooy. ans
BUKOHYBaATM" 3 BapwBaHHSH y neBHI W noc
AeTaneimn, K i 3 BapwowTbC4. Ll e cnpwuuy
3BapwBanbHOT O nNEeoewyeic ycoba BadT 016 1w B U
i CHYWOTb cCcRnocob6bunu 3BapwBaHHSHA, K I 00 3 E
TOBWMUH 3 MBKAnamgdemmM@ B 3BapHY BaHHY
npoxoAai B. OaHwnuM | 3 FraKoupxym owmeT 03/Bi aBp OB a |
naxHegpyrose 3BaptwBaHHA (N1403).

Mpoyuec ri 6pMAgHOrO 3BapwBaAaHHA NONAT 8

NPOMI Hb i Ayra) BRoAauMBawTb OfJHOYACHO |
Ayrosunm po3paag cTtabini3yeTbcda 3a pax)
B3aem@aBieipHOr o BMUNPOMI HIOBaAaHHSA 3 mMaTepi
NpoOHMKae B MaTepian i BMNAPOBYE WNOT C
AedopmMauyi m Ta Hanmnpyr. Mpn 3BapwBaHHI

3BapwBa/ilbHY BaHHY BBOABIHIBE AY MPHUTAHLK U
NnpoMeHEeM BOPOHKY I 3abe3nevyye Hapgi WH
BUXOAATbL 3BapHI WBMW 3 T AMBOKMUM nNnponin:
NA3 3o06paxeHO Ha pwuc. 1.
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JlazepHe BHIIPOMiHIOBAaHHSA

ITanpHHK
IonizoBaHi apu MeTana

IlaporazoBmii KaHal

Po3mnas
. Enextpon

. Jyra
3aTBepqunm PO3ILIaB \ " "
| OCHOBHHIT Mateplail

PucyH-Ckk elva Ay3regpBHoOr 0 3 BapBaHHSHA

B naHwnm yac Bi 4 O0OMO 6e3niv C-HYTCOBO ]
TexXxXHonor ii B npoMuMcnoBOCTI I , MOYMHALL
enekKkTpopga npwu 3 BapwBaHHI enekKTpoagowm
3BapwBaHHaAamM ni g dQGnwcom (3a HAWBHKEITM
Henw nNnpouec Knacummhpi KyetTbcsa 3a BNAUBOM
6y T MU A K 3 OAHOT O 60KY (ri 6pmpgHa Ted
3BapwBanbHOT BaHHU (KOMOI HoOBaHa TeXHC

A n s BMUKOHAaAaHHSA 3BapHOTNOoO 34 ®[JHaAEHHA AWUa
dntwcy HeobGXIi OoHO NPOBOAUNTMU 3 BaptwBaHH
Al aMmeTpoM ApoOTY 3BapwBanbHOTIO i B e
CTPYyMmMYy. dnwc Yy po3nnaB/leHOMY CTadHi
nNoTpi 6HO BUMpganatTun. AN@l OTRXOBGMOT Hie 4@ S
cniwwcapHOI onepauyiri I 3 3ayncrTKkuyiympae
3BaplwBaHHA p[O0O3BONAE BUKOHATU T nN1unbuwe
3HaYeHHI 3BapwBaNbHOINIoOo cTpymy 6e3 BMUK
pexXxunmun aHBHEP HOBPpEeACTaBNeHI B Tabnwunuyi 1.
Tab6bnuys PEXnmu aBTOMaATUWUWUYHOT O 3 Baplok
HWN3bKONEr oBaHWUX cTanetm
MeToOoOpa 3BaplBaHHSA B3HaYeHHAa 3Bap

AyroBe 3BaptwBaHH4a nij650700

a3z emwumomoBe 3BaptrwBadHHK250300

Kpi ™ Troiréop,m o H a TeXHoOnor i 1 A O3 BOA
3BapwBaHHA B 3@akm8umiaxbdawaxsB]V MNMpun ub
npoTi Kae 3HaAa4yYHO cTabi nNnbHIi we Ta 3 61I 1
3 BapwBaHHAM. BaXnumBuM acnekTBOKMA TKLXDM
petanemn. NA3 po3BoOoONnNAe CYTTEBO 3HU3IMUT
NnOoOpi BHAHO 3 AYyTroBWMUM 3BapwBaHHAM [ 3]
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OpHackK, He3BaXawyun HaaYXB®BE NEPEBHABE MH
il

Hepgoni Ki B. OCHOBHWUM € €K OH/aM3 eHH0oD BaOT |
npouyuecy HeoObXIi OHI AXepeno nasepHoOro
i Tepbi €BI BO/TOKOHHI nasepwu), npucrTpi
TAaKOX [AXepena XWUBNEHHH 4N 4 AYyTru T a
3BapwBaHHY nNOTpikKaHLp 98B MCTO@EK/AY rKoBBAY/HO Ydni I O
HeobGXi AHO nNpaBWUNbHO ni aAi 6paTwn papg na
po3TalwWwyBaHHSH boKycCcyBaHHSH nasepHoOTro
3BapwBaHHA, KYyT Haxuny enekrtpopga Ta i

BncHosoKk. BnpoB a/HXENHOH i Y i@ ule K TMpeoT Toeaxi
3Ha4YHe Ni oBULWEHHSA NPOAYKTMUBHOCTI n [
BUPOOBHMUTBa, cnpudae nNonNi NWEeHHWAKOCT .
AOULI NTbHO Ta E€eKOHOMIi YHO BMUT i gH@p i3imAHOTIOC
MacoBOromuemw@ao b a [OMMHWMOO BOEI Clal3EpPPIOB a |
niABMWKNUTN AKI CTb BUPOOLI B, 36i NbWNTWN
npaui

Cnmncoxk BUKOPUCTAHUX JKepeJt

l.lfTepcnekKkTMWBbL B H eLlpreoHBMOAr O an3peopuyHeoc c a A N
6onbwMx TOoONwWmMHA/ T&Pliew.epw@ayHpkrT @ CIM6TMT
187.

2Typunuynmu, N. A. Lnéynbckwui, M. B. Ky3sHelL
AYyTroBoWn cBapkwn: ylHetdoep Gyyrro,6 2015 .CamH& T
3.fpnuropbsaHLU A. T ., imr aHoB Nn. H. , YUup
nasepBaAaPpkun: yyvyeb. nocobue. MockBa, 2(
4 KpnsuyuyH . B. Frm-gpmnpoBEble NpegpBEOBL CBa
MaTepuanosB. Knes, 2002. 393 c.
5fyneBcbkuin B. b, MocTton K. O. , Ctbon
Wnaxuw onTtumi 3ayii H a BKYTAPNIGTHEOXI H OO4/MOCT L Ui n» |
npoopeciVlHl/lx AaKoOCTeEeMm ManmbyTHbBLOT O da x
Trends in Science and Technology: Proceedings of the VI InternationalScientific
and Practical Co4182)20l& nce. Vol .1 (C. 3¢
6.ladbopaToOpHNUIN MBHAKIBWHIOY M gMmcHanni HM “E
AMNMK” ana 3po6yBadvyi B cTyneHsda BULWOI ocC
«EnektpoeHepreTtTuka, eNnekKTpPpoOTEeXxXHI Ka T
HO. O. MocToOnNn, M. . CTpydyaces, Bnogb:
®OIl beneHwub B.B., 2021. 48c.

HaykoBuii  kepiBHuk:| Iz dzj o ! C ( 2 .., C. Is. da
crdzj Sstetslsj mn dzsdztsg * ‘ Isj §f dztso * f tetsy

OGttslsj mdzsdztse® Yyded?2 bkdz' 9ajtemdlsjls ° o3y dz2°
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JISIXW HIABUINEHHA EOEKTUBHOCTI
CXEM ABTOMATHU3AIII TEXHOJOI'TYHOI'O OBJIAJIHAHHA

€dumos A. B., zzkkvv@ukr.net
[ Jdz" s sdz' I+ CHRS W detisd3duinatzfsd s O~ s 2 § 5

TOB «TepmMoni T» € EAVNHNM H a YKpal
I HOYKULI MHOT O obnapHaHHSH ans Har pi BYy
ni gnpunmemcTBO cepi nHO BUNYCKaAaAEe HacTyl
I HOY K LI WHI TUT €eNbHI nanaBUWNbHI enekKTpC
TUPUCTOPHI nepeTBoOptlBavyi yacToOTW Ppi 3¢+
8 kKlu, T HAOYyKUTAPTIi BaipiyBaAABBBKIM pi 3 HC
Bi 4 0, 5 KTy O o 22 KTy, BMCOKOYAaCTO
MOTYXHOCTI Ha 4YyacToTwn BIi Ao 2,4 kKlTu Ao

Mpun BUPOOGBHWMUTBI WMNPOKOIrNo acopTuMeH

BMUMOT aMM 3 a MONBAHTVAKHI HBA MPOOC3TPaoed K 1 wa hn K e
aBTOMATUYUYUHOMY pexXumwi

Ha punucyHKyYy 1 npepgcrtaB/neHO BUIOTOBIN
i HOYKULI WHY YyCTaHOBKY ANn4a rapTty Bani s
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PncyHokABITomarTy PuncyHorxKxe8ma eni

| HOY K LI NHa ycTalinpmHyuyumnoBsa T aprTi B
Ba/ni B Ta WeCTepeKOHT axXxa/HOUNHUNUX eel
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Edbek TMBHIi CTb BUPOOHWMUTBaA, AKI CTb M
Hafgi WHIi cTb pob6oOoOTWMW ob6GnNnagHaHHA 3anexartTet

aaToMaTunulauyii, CKnapgpapHeHise nAKMBT eAa8 M&KHTH
npunBeageHMWMm Ha PUCYHKY 2.
Lo Hepgoni Ki B Takoi cXxeMuUu BapToO BI Ot

-cKnapagHi cTb Hanar ogXeHHSs pob6oTwu 06
TeXHoOonori yHoro npouecy (yageomupnpotTpeby

-CKnapgHi cTb T a TpuBani cThb MOHT axy
enemMeHTI B.

-3HayHa |1 MOBI pPHI CTb BIi AMOB.

-3 aB W Ue Hia 6MaapcuoT H i MOKa3HUKMN.

AnAa yCyHeHHSA 3a3HayYyeHWX HepgonikKi B
BNpoBajgXeHO 3acTocCcy®BapaAaei gNagNeE€emMTya&m
Zeli o Logic. lle npocrTi y BubOPpI , y C
nNi gxoAadaTb ANd 3acTOCyBaHHSA B NpoMMcno
B ABOX BWUKOMMAHKHTKOMY abdbo MoaynbHOMY (
mMoBamMu nporpamyBaHHda (FBD a6o LADDER

ycTaHoOBKamMun I KOHTponwBaTu T X 6e3Nno0cCE
CxemMa efnneKTPpPUUYHa NPUHLUWNOOBa raprti B
pene Zeli o Logic npuBe@esdmaawi@mao PMEN HE )
L 0 CKOpPpOUYYyE€E BUTpPpaATM Ha MOHT aX, Hanartr
FHYYKIi CTb CXeMWU [JO BUMOTIT TeXHONOT I YHC
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PncyHelCx8mMa enexKkTpuyHa NDPpPUHLMKDNC
| HTenekT Ty aZelio hHogism pene

Anpobauyi s H a BUPOOHMULUTBI paHOT O B
cCXxewmu A o 3MI HMN napameTpi B TexXxXHonor
npi oOpuUTEeTHNUWIN HanNnpPpaMOK NpPpW NPOeKTYyBAaH:I
obnagHaHHSA, o BUT OT okBpieina NIl @u p VBEUM
aBToOoMaTuM3lIoBaHOI | HOYKULI WHOT yCTaHOBK
OEe3KOHTAaKTHMUX Ki HUEeBUX BUMUKAUYIi B.

OpHack, BUKOPUCTAHHA | HTenekTyanbet
TEXHONOT I YH U X npoueci B BUCYBaAE€E BWUMO
MamMepHOCT.I €EeNeKTPOMOHTaAaXHWNKI B, Hanar
nepcoHany, Ta € aKTyallbHUM NUTAaAaHHAM
141 «EnekKkTpoeHepreTwuka, enekKTpPpoOTEXHI K
KepiBHuUK: 1 2BCts9 O s. 1., o [ § dzO ' Sitfy Skt d]

fosdid HizEB sk Yydkscts Y Onsotds Csdj HYk
OCOBJIMBOCTI COHAYHUX EHEPTETUYHUX CUCTEM

SABop M.P., zzkkvv@ukr.net
[dd&z" s sdz M CHR2C of detisdidipddafs®» sV O~ 59 d2 € Sk

OgHuM i 3 nepcneKTUBHNUX BIi AHOBIMNIWB A/
eHepr EaBKlaAA.K N PO3IBUTKY HOBWUX TexXHONOT
Tapwuddi B COHSAUYHI eHepreTunUHI cmcrTemmn
epeK TUBHMUN BUPOOBI TOK Ta eKOHOMI O ene
NPakKTMWUYHO HEe BUYEPNHUM MOMMBEAMHMHTA M OH
NnpakKTMWUYHO BI ACYTHI M BNAMWBOM Ha eKONoOr

Mpun nNpPoOXOAXEHHI TEXHONMNOTi YHOT npack
BCTaHOBJ/IeHO COHSAYHY efnekKkTpocCcTaHLUui 10,
pXxepen aNnbTepHaTMWBHOIT COGHAQEHE@TXKU Ko cldroe
Bi oHeCTMW:

- LOCTYNHI CTb | HeBMWYEepPNHI CTb COHS
AXepena eHepriil;

- TeopeTuyHDO MoBHAa eKonori YHa 0 ¢
cepepgoBuuWwa (i cHYyE€E Ma/ia | MOBI pHI CT

boTOoOenekTpocCcTaHLUi €1W) ;

- €EKOHMHMHMICTD NpoULECHOHBMNKHOPY CaTaHame 1

- Mi Hi ManbHWW pPpiBEeHb NAAaHOBOIO TexX
Hapgi MHiIi cTb -506 /PMO3KLKBO [2159 A Ki CHUX (oTo
NOTYyXHoCcTi pfo 80% Bi 4 noyaTKoOBOI )

He 3 Baxawuynm Ha nNeppaBarmmM,HNXO HMNUICH XM ,
HacTynHiI Hegoni Kwu:
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- 3anexHIi cTb Bi A noroawu, yacy noo
O6XI AHI CTb akKkymynaui i eHeprii;

- Hu3bKNN -I6k)Y, (14

- NOPiIi BHAHO BUMUCOKAaAa BapTiCTb KOHXTPp)
3a 1BT noTtTyXHoOCTI ) ;

- HeOoOOGXIi AHI CTHb nepi ogMYHOT O O4Ynuet
MOCdepHUX onapgi B.
AHani 3sywuwu OCHBEBHMIOMITYEHXIHI K@paKTepwu

epreTtuny BMWMX3 HCandCeTHEOM , L0 Ni AB MU WEe HH A e (el
XnNmnee WNAXOM 30i NblWeHHWMIAPODMEGHWDOOG I 0 MR
eprii npwu MiHIi ManbHNWX 3aTpaTtax Ha ¢
Buxi gHa NOTYXHIiIi CTb MOAYNSA COHSAYHMX

~

0 ‘0 JY - JOOO JY Jé i |
A E -i HTEHCUBHI CTb ONTWUYUYHOT MNOTYXHOC
—-KoeMi Ui EHT KOpPWUCHOT A[i T nepeTBOpeE

CKkoedi Ui EHT NOTrNMHAHHSA,
Y-epeKTNUWBHAa nNnouwa,

| -K YT napgi HHS BWUNPOMI HOBaAaHHSA Ha akKkT

3Bi AKWNW BUAOHO, wo Anga O6i nbw edekTwHn
NPOMIi HIOBaHHSA Ha aokBTUMHBEHHY MIAaOKBCEMPMXaH/ Kb HOO.
°90wo BIi gNOBI Aa€ YyMOBI MakKcPFImanbHOT
EdpekTuMBHIi cTb Ta KKO coHSs4yYyHNMUX ©O6aTtap
6n i MOXe 3MeHdDyBdaBU@bL MAX CHIManbHOT

Ni AKYyWYMX g & c TGeOMH(LBE M 51 K U X H e nepepné6

aBegeHHsa Ha CoHUe), TOMY nNnepcneKkTWUBHHM

"

cTeM AN NoBOPOTY Ta pafjianbHOTO

abesnevyytwtTb. ymoBy o = 90
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PncyHbBrRetteHTN eHepretTmyHOT cCcuUCTeEeMMN

Cepep Wwnaxi B Ni ABMUWLUWEHHSA e e KTUNBH
eHepreTnMYHMX CUCTEM MOXAUBI Bapi aHTM
NOBOPOTY Ta papfgianbHOTO nepe M OUYEAHIHHAN )
cTaHUui n 3 po3noAgi NneHUWM N ap aaboboenooH MBI et
BUKOPUCTAaHHA TexHonor il A3 epkKan, K i
BUPOOGBI TKY enekTtTpoeHeprii wWNISXO0OM BWUKODP

OO Ni ABUWEHHA KoedMi yi eHT-2 BUKOPUCTAaAHTF
AKTYyanlnbHUM NUTaHHAM 3 a4/iUTHaEE TBCHN LN P

A3 epkKan, ANnNAa 3anob6iraHHg BuxoAay Bi oo
bapaTel npu pyxy CoHUA B3JO0OBX i HIi I

NnMTaHHSA NOTPebYWTb JOoJaTKOBMUX AOCTAi g
KepiBHUK: 1 zBC 59 O s. 1., o ( fdgiz@H B E Y s dgy )

fosdid HizEB sk Yydkscs Y Onsotds Csdj HYk

SIJIEPHA EHEPTETUKA HAJIIMHE JTKEPEJIO EJIEKTPOEHEPTII 1]
YAC HAHJAEMII COVID-19

Bypaxk O.}O.kardinal626 @ukr.net
s ot 2Mm: €d2 [ 4 ) O9 dzd B dz' poctddsisdjls-jdists dztsid3)] T
[ ssstcdzts @ s

Mi g 4Yyac nNnaH-pBMIOINeplEOVYbDPUM o06' eKTIi B

yCcCbOMY CBI Ti 3abes3nevyyBanu Hapgi nHY p
Mpo uyue cBiIi gYaTb AaHI no MAKATEyang@ini |
WO Ppi YamHii mMPO cCcTaH Aa0epHOI eHepreTukm
| HpopMaui NHOT cuUuCTeMMm 3 eBapPpBABHWHOAROAET
BCeocCcsaXHoT ©6a3um paHux MATATE 3 sapapepHO
COVID-1 9 BUKOPUCTAaAaHHH HaABHMUNX Apepy KRN

3abe3neyyBano Hafagl NHe eneKkTponocTavat
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OM Ha KiHeub TpyagHa 2020 poky 442
HaXx Bupoo6nanm B Ui nomy 392,6 -ITBrT
FreTUYHUX NDCTYROBOT SWHI NbwWyBaBC A:

X eHeprob6noki B [O MepexXi i MO pAgep.!
bko 23,7 [I.BT noTyXHoOCTI

OT AT OM POKY onepaTopwu npunagi nanu
nyatauyii AEC,3aaxocyBalRPL OHBMYB d I3
Hi 3auUui i pob6oTwu. 3a 2020 pi kK, natH,|
pobununa npamMoro BNAWUBY Ha eKcnnayart
HaK naHpgemi 4 BNAWHYNa Ha rpadi
3aBaHTaXeHHS4d DBYEEXHHSHHAGEPEe3DOORYI
ayadHb, ObMeXeHbBb H a nNoT 34KMW abo

OHany Ha MauWgaHUYUKMN,

2013 2014 2015 2016 2017 2018 2019 2020

niaHoOBWA @ NnosarnjiaHoBuUM @ 30BHILUHI MPUYUHN

necl.pla i /JKaMH BB 10X /1 DMeEXHHbi G B ONYr OBY BaHHHA

3a

D
©
o

T OOUT R~ 4 010

9
0
A
P
0

ranbHOBI 4OMO, 1Y) 3 poCTaHHA BUPO
SpPUBHO NOB' A43aHe 3 NporpecomM cycr
o6bnmMBO Yy CcCyyacHMUX yMmMoOBaAX, nocTi W

retTumMyHOTr dlpoarrd2020pvo mg e[pH]e.pr rRIBAKHIO P
BUNMU

, 2 T BTp-oreoHaeep/reiKiT3 HU3 b KM MPI BHEe MBUK N A
3annexHoBi gnonunTty. UecTaHOBUTbLONUNSIE
Hepauyuyiii MahxeTpeTUMHAaACBI TOBOT OBUPC
Yy 2020 poyui BUPOOBMNEeHHAAaTOMHOH RIHE P
POKOM, KONMALEPHI peakTopus

MycBi TicnpaBunmn2657, 1TBtT-roa. 3HNH
BAPpuUI yepe33MeHIWEHHANONNTYHaAaAeENEeHK
mui i 3axi AHI WEBpPpONIi BHaAacnNi OKCKOPpPOL
TAT OMO CTTeaHHIHRIHXU[ AKQIOEBN O C TI MHOT O
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30i NTbweHHABUpPOOGBNeHHAAaTOMHOT eHepTriTlHE
cCKknanoo6i nowe 8 %.

A3I] - AaNeKuii cxia

o A3IA- cepegHin Cxig
ADOPUIKA

— EBPOIA - LeHTpanbHa
yacTuHa

€BPOIMA - 3axig,

AMEPWUIKA - naTUHCbKa

AMEPWUKA - miBHiuHa

1954 1960 1970 1980 1990 2000 2010 2020

PucelL.@2adi K nonuTtTy Ha eNnneKTpoeHepritw y

Yy 2020 poui BNOoOpi BHAHHI 3NonepeagH

BCbOMYCBI TIi TPOXU306i NbwMnnuncs

HaO, 5FTBT, AnenpuybomMyoagnHpeakTopoOyBBMWE

KoBi W i NOBIOCTPOKOBIi MnepcnekKTMUBI Hai

CTaHOMHAaAKIi Heub2020pokyobyayBanunca34dpee

3aranbHOWNOTYXHIcTONnpMoGIM3IHO34, 6TBT |

Cnmncoxk BUKOPUCTAHUX JKepeJt

lL.An0epHa eHepreTunka LOBOAUTHL CBO+#® e
MAT ATE. 1 Botsmisd C dzj tcG 50 WRIAZ0.
https://xaec.org.ua/store/pages/rus/archive/2028/d.html( paTa 3 Bep
30.10.2021)

2f'yneBcbkun B., MocTton 1O., CTpyyaeB |
MPUHLUNMN NPOEKTYBAHHSHA AaBTOHOMHOT O
Theoretical aspects of modern engineering: collective monograph. Boston:
Primediaea unch, 24m®0. P. 106

3. Nuclear Power Proves its Vital Role as an Adaptable, Reliable Supplier of
Electricity during COVID19. The Power Reactor Information System
(PRIS)URL:https://www.iaea.org/ru/newscenter/news/yaderrayargetika
dokazalasvoyuznachimosikak-gibkiy-i-nadezhnyyistochnikelektroenergt
vo-vremyapandemicovid-19( naTta 3 BepPHEHHS4d: 30.10.

HaykoBuii kepiBunk: Ty neBCcbKkKuun B. Bb. , AOULEeHT Ka

AepXaBHMUN arpoTexHONOTNi YHMUMW YHIiBepCcuUT
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https://xaec.org.ua/store/pages/rus/archive/2021-m08/all.html
https://www.iaea.org/ru/newscenter/news/yadernaya-energetika-dokazala-svoyu-znachimost-kak-gibkiy-i-nadezhnyy-istochnik-elektroenergii-vo-vremya-pandemii-covid-19
https://www.iaea.org/ru/newscenter/news/yadernaya-energetika-dokazala-svoyu-znachimost-kak-gibkiy-i-nadezhnyy-istochnik-elektroenergii-vo-vremya-pandemii-covid-19
https://www.iaea.org/ru/newscenter/news/yadernaya-energetika-dokazala-svoyu-znachimost-kak-gibkiy-i-nadezhnyy-istochnik-elektroenergii-vo-vremya-pandemii-covid-19

MATHITHO-BUXOPOBHUI HAT'PIBAY

Bnogin B.B.,| mavddvinbogdan@gmail.com
vOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGtetsIsy ~ dzsZSG
[ ssstcdzts @ s
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AKTYaJILHICTH TA OCTAHOBKA MPO0JIeMHU.
Y cuncrtemi nocTavyaHHSA eHepriil —sMKOXYT
ci, TOSCKT ©i@i K mp aadvyew eHepriril i cCnod
Bi AnMoBIi AHOCTEeW € OCHOBHOW 3ajauvyetl e
AKWO Taka HeBI ANOBI AQHI CTb BUKAMUKAE
LUe 3afjfaya 3HATTA Ni KOBOT Gl3rAa@BaMRAITA
3a fOoONOMOTNrowW akKyMmMyniwwBaHHA eHepri:i
KoOpucTtTaHHSA NOHOBNWBAaANAbHWUX AOXepen.
OcHoBHI MaTepiain.
BnpoBapgXeHHSHA cyyacHMX 3acobi B OT
nepewHIi W Yac € N puwnoopMiTKeNT. H nua H3i aEBHY, ai H:
fAay A9BNAETbCA BUKOpPUCTAaHHA B AKOCT

HOBJ/THOBAanbHMUX pLXxepen eHepriig. | H W
pumMmaHOro Tenna TpuBanwmum Yvyac 1 3 Haih
Po3pobkotw yuyuboBhégpimwmbepapugimripi Ka 5
epri o NoBIi TPAHOINIO MNOTOKY y Tennoet

pefpaeTbCca 3a AONOMOTIoOKW THYYKOro Ba
i TbWy€ YacTOTy oOb6epTaHHS BTOPUHHOT
AWiETbCA AMCK 3 HEeOAMWMOBMUMMU Mar HIi Tal
BOPHWTb WBUAKO3IMIi HHEe MarHi THe none

OHNUMWN TpPpyoGKamu. HarpitTa y Tpyob6kax |
MMI WeHHS. OcKi nbKen 3usBMaKuW cGywB a@leo BA O q
6 CTBOPWUTWUW HaAa BTOPWUHHOMY Bani He oo
na, uyua cunmcrtemMa o06irpiBy pai e napaner

OCHOBHMUMWU YacTUHaAMWU NPUCTPO € Mi

Bopom,aCTMUKOBUN A[JUCK [iameTpom 2-50cwm
HeoAMWMOBUMU MaAT HIi TaAaMM. Hacoc nepexkau
Mae Tennois3ongauiw TOBWMHOW 10 MM i 3
nonicrtrepony. Y BepXHI @ YradcuTKn HT e MenveHp
pi AWHMN.

KoXH.i 5 xBuAanMH ¢i kKcyBanacsa Temwhepa
XBMUNUH Udg TemnepaTtypa npakTuUUYHO O6yna

TabnuwiEsk clnmepnmnmeHTanbHIiI pfaHi Har pi BY
T, |0 5 10 15 20 25 30 35 40

t,°C |18 34 40 47 53 58 63 66 67
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Mi cna BI AKNWYeHHSA enekKTpoagBUIryHaAa
noBi TpAa. MpoTtTarom 10 PGy A4 VUHO BEO HOAO CBTMAAT/HE
NMOKa3HWKOM. EdbekTUMUBHUM ©O6ypae BUKOPMUCT
3aHYypPeHUN y pi anHY.

CnucoK BUKOPHUCTAHMX JIKepeJ

1. BOpoOHWUH C. M., OCbKMWUH CcC. B. , Ffonos
Heprumum B eHeprocobepexxeHUMU. KpacHOQSar
2 . MXKUWTapsaH H. M. ODQHeprocbeper awune
rpaXxpaHckoM cTpountenbcTBdS5CcK. : Hay K OE
3. OHIi nkKo O. ¢. , Kopo6bko b.TI., MM X a HK
cTpaTteri a. K : YAH, ®eHIiI KcC, 200 8. 168c
HaykoBuii kepiBHuk:t IS! S§ " dz 5. [ . , C. . dz. , H

v Qoetc' 2 Mmr Cd2 HJjtY Oo dzd 2 OGtotsls j » dztsdzts G
[ 5l s tdzts G

T'EOTEPMAJIbHA EHEPIT'ETUKA B YKPAIHI

I'na3upin I.M., glazirinivan@ukr.net
vsOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGteBBIs] -~ dzsdztSG
[ ssstedzts @ s

OaHNM 3 BaXJ/uBMuX acnekxkrTi B Ben
OHOMI YH e BUKOPUCTAaHHA eHepriim,
HOMHOT O eHeprosbepexeHHSA4a. Cborop
HHA €EKOHOMI T eHeprpcumBAHNXa ITaRaHk
OTMWHBLOT O cepepoBMuLa Ha gocaAar
onocTavyaHHS4a, BOOCKOHAQ/NIEeHHAHA HasaBH
MOBAH I HaykoBi pgocni axegy2ha, nouwykK
oTepManbHa - e aBPHABOKKIKAHE PT @ATWOB Al
puncTtaHHiIi TennoBoi eHeprii Hapgp 3e
eoTepManbHNX eneKTpocCcTaHLI aXx, a
4yOoro BoOAgOMNMOCTAaAuyuaHHSA. 3aszBunuyamnm BIi
ri v, TSOKBIYyIOBNWK BPpYWH OB/IIOBAaHI eHeprer
pManbHI peri oHun i cHYywWTbL Yy 6ararthb
awoBadHI B MicUSAX Hanwobéi nbwol cenc
Mi WleHHAS TEeKTOHI YHUX NAWUT | W“xmupes
i PO3BUTKY reotTepmManbHOI eHepre
BHOCTI

Hy Y i TexHonor ii AO3BOMNAKWTDL B
epManbHNX Axepen besnocepenHbO
BOAOSAHMUX CYMiIi wWwen 3a TemARepEManbBoOIC
MOT ow O6i HapHOI TexXHonorii. Hanpu
riivT 341 ACHIWETbLCA OYpPi HHSA CBepAaAnoOE
MOTrow CBepaNOBWUHKW 341 NCHIWETbBCA 3

O -4 T 39 ®
a0 9 S W X
X Mo 3w -4 4
Om®M»M3X®®O

®© 7T T W
I 9 9 =
b |

OO0 300 ——H4 9T W 40T

Q 3O 30T
< O m O
O oo-H-o=sxsxIT®-®TN
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p A4 E@MAJAOBMEB LUPKYNWE NOCTIi WHO,
,D,6yBa€TbCFI Bi AAayvya TennoBOoil eHeprii
TennoBun NoTi K, NOTOYHUK 3 Haagp 3en

TBT Tenna i(e®HO0BTPCK, TRO B 17 pasi
pobnieHBRBi Ba/leHTHO cnanwBaHHIW 46 N

TYXHI CTb, wWo BUPOOBNAETHLCHA 3eMelw
aHy, TogiOwoiLi maooemweca B 33 £ 20 TBT
M 3anNn0OBHWETbLC A. BunkopwmwecTTa H HEAK BH aBB3

Ki TbKOM COTHAM MNOTYXHWMUX e€eNeKTPOCT:
TOKY nNpuW UbOMY CTa’{®B WM smeé H lle AG,cla

Hwe Wi TbHOCTI COHSAYHOTIO BUWNPOMI HIB &
FONOBHUM LOCTOIT HCTBOM reotTepmmMansbt
BUYepnHI CTb I MNOBHA He3anexHiI CcCTb BI
6un i pPOKY. Koedi Ui EHT BUKOPUCTAaAaHHH
caraTtun 80 %, wo -Me@ocHAKmeppaATNDBOBY@D
pimMm TEC, wo npauywwTb Ha O6ionanuniBi)
Heagoni kmn

EKOHOMIi yHa oO0OGrFrpyHTOBAHI CTHhb cBepAano
NNOBY eHepriw B eNek-A@oyay Ban /jOEC
anpuknapn, nNapoBOLUOGdYPOMMHaMIPaT HED OXE q
na poCWMWTbL BeNnnk a, l Hakwe KKJ[J Tennoe
MpOBOKYBAHHSHA 3emMneTpyci B. EKOHOMI U
bpacTpykKTypum CcBepagnoOoBUH 3MyWwWye BUO
afni eHTouw. 3Taa3kBiMuMaic 3 HaxoaATbCSA B Ce

ro npun OygrTaHyuiLTBiINPDObBEANTBLCA T AF

pi 4, wo [ O3BONAE 3a paxyHOK popgart
nNoHoci a9 3 nopopgamnm [ 3]
BcTaHOBOENXKHI CTaNblHAXT E@PME KT pPOCTaHL
Heyuyb 2018 poky cTaHoBuUTb 13155 MBT
ekKTpocTaHUui m cBi Ty (TYyT I aAani CBIi
KOM nNpupicT BCTaAaHOBNEHOT MNOTYXHYCTI
m Xe 4yac, B CTPYKTYPpPI BCTaHOBNeHOI
OTEC B 2018 poui 3HUMU3IMMMAacCcA B Nopi BF
HOBNIWBAaAaHUX pAOXepen eHepriil CBI TY Ha
mnnapae 0, 6% o¥axX98m®p o6 LOULTEB@P YET/TTEOK T
OoTEC cknano Bi gnoBi aHO 36, 4 I 8 7,
i ToBoro (179 kKkpaiH cBi-OpyTBOpPBOHAB®NQ
Kax.

Ha pucyHKYy 1 npepcrtaBineHa QgkKéma T ec
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cynHbeolepmManbHa eneKkTpocTaHLUi A

CTaHOM H a CbOT OfOHI B YKpail HI H
enekTpocTtaHui . Ha gaHUN MOMEHT ni Anwu
AepXaBammu (3o0kpewma, Kntaem Ta | cnaH
reotTemHwdn eHepreTmMKkKunm Ta BUBUYEHHS T eoT

Bi ocyTHIiIi CcTb B YKpatilHI reotTepmManbH
30KpewmMa, GpakoM HaNexXHOro HOPMATWUBHDO
reotTepmManbHOlT eHepreTwukmu.

3aBaod9KKNW HasdBHOACTIIiB BN IiYX3peaMm HH/ X 3Baong B
i MOX/TMUBI CTb BUPOOMNEHHSH eHepriril reo
cnpunsae i 3aKoHoOpgaBCTBO YKpaiHu B cCde
yuncani B YacTuWUHI "3eneHoro" Tapudyapgns+
Bi OHOBNKWBAHOI eHepriimT). OcHOBHaAa np
BUKOpPUCTAaAaHHA caMoro pecypcy we g0 1
Cnnata [ABOX BUAIi B pPeHTHOT nnaTtTwu, OTPI
CyTi LO3BO/MIi B Ha BUKOPIMTHIBHMHB] PENYPE
GropoKpaTMUUHI bap' epwu an4 NOoOTeHLUi I
eneKkTpoeHepriIl i HecnpuMAaTNNBO BN/NWB :
npnBabnumei cTb Takux npoektiB [ 2].
Chnucok BHKOPHUCTAHUX JIZKEPEJI.
1.0i HabypcbKkunm B. C, Ffynescbkun B. b .
aAaBTOHOMHMX cMmcrtemax eHeprosabe3neuye
BUKOPUCTaHHAM cpRPised2nab@ddlii. v 0o tc’



Octetsls j I dats diastg' ' syjdasigdslshidsiei Tononun. 2818.°
DOI:https://doi.org/10.31388/2228674 2018 2-37.

2Ff'yneBcbkHioiB aB.KEOOHC TpyKUi 9 npucTpow, L
Tennosy COHAYHY eHepri . CyyacHI n
enNeKTPUYUYHOI | HXeHepiT: MaT e pnipaasKutr u 4 H
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CUCTEMU ABTOMATHU30BAHOI'O MIPOEKTYBAHHS
I1IX CTPYKTYPA

IIxBups B.B.,greejin2011@gmail.com
s Ooatc' 2 M Cd2 HJ tey Oo dzd 2 OGteBBIs] - dzsdztsG ' -
[ slsstedzls @ 15

OpHi ew 3 nNepenymMoB BUKOPUCTAHHSA HO
pouyeci HaBYaHHA € CTBOD/PEHBEANKHQPIMA T/
aByYyanbHOTI T a HayKoBOI I Hpopmaui i
TyapeHTiI B. MpiopntetTom i ANbHIi CHOT O ni
Tak cCcaMO pPO3-BIETYMI WHATYINOBDOIABM T U CIN O (
B W LW i npo uaercni Bi, yY3uarHaoBb HIHOBaTW pe3yn
MKOPMUCTOBYKYM BUMI prOBanbHI npucrTpoi
Cnctema aBToOMaTMN3IoBaHGCAORNPOEKTYBHME
BKNnwyae KopumuctysBayvya (I HXeHepa, KOHCT |
aBToOoMaAammi NPOEKTYBAaHHSA, A KM KY T, B QIpHo10 TPt
MaTeMaTWNWUHeE, | Hpbopmaui MHe, Ni Hr Bi C 1
3abe3nevyeHHSHd.
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Po3pi 3HAKTDb aBToOoMaTM3loBAaHEeE n a
ABTOMAaTM30BaAaHMUM Ha3MBawWTb NPOE&T B GB@e
onnmciB 06’ ekTa I anropmtmMy WMWOro (@QyH
onunciB Ha pi3HMUX MOBaAax 3Ai NCHOWKWTbLCSH B
€ NPOEKTYBAHHA, nNpuU HAKOMY BCI neperTaB
Y HK LI OHY B a HpHeA4, C Taa BTJIAEKHOHXA monmMmcy Ha pi 3
6e3 yyacTi nwgunHwn [ 3].

Po3sBuntok CATP T'pyHTY € FIbECXHH i H4aH | a1y 4baacs
He'l HanexarThb 3acobwu My K-b@MB a rb@MY |
nepcoHanNNbHI KoOMN’ T epupopboimicmuoBia N My
Mepexi, HOBI MeTOAM NofgaHHA Ta 06poOO6K
WWTYYHOTO | HTenekrTy, a TaKoOX HOBI ymn
TEeXHI YHUMX 3aBpgaHb i onTumi 3auyi i

CyyacHuUm puHok CATMP NponoHWE NPWRKOY K I
ANA BUPI WeHHA BeNITMKONo Kona 3aBpjgaHb 3
Knacugpi kyBaTtum 3a piBHamnm [ 3].

C

0

® > O

np A VY NAanacTLOCAAa 2 ni nepypycTewMm (pm
K Onepacikl’ cucmemu ma MEGEXHE
NPOZPAMKE 3A0BINEYEHHS

Cucmermwe cepedobuue CAMP

el
lumepgeuc | | case Keoybanmg
kapucmibaqa npoekmyBarHaM

N/

[poexmybansHi mocucmemy

PncyHCkr py Kmy@rapaMMHOT O 3abe3nevyeHHS:s

MpoekTyBanNnbHI NigcumctTemMn 6e3nocepe;
Mpuknapgamn NMPOEKTYBANbHMUKX ni gcuMcrtem
reoMeTpPpMUWUYHOTIoO TPUBMUMI PHOITO MOAENIBaAHH
KOHCTPYK OXp/aMeekHOTTa U A 1, aHani 3y cxewmMorTe
APYKapcbKUX nnarTax.

O6bcnyrosBui ni gcucrtemMmu 3abe3nedyy Tt
nigcucrtem, i X CYKYynNnHi CcCTb 3a3BMUYaAaM Ha
OBGO0O/TOHKOI) CATNP. TunoBsBumMemampC JEY I 0iB A8 G

KepyBaHHA npoekTHWwmiwodgaen WDat @PMdnage

66



npouecomM npoekT—PrauHgan PDBEEEBKS Manager

ANnNs KopucTyBavya I HTepdgeinwcy, aond 3B’ a3
Aided Software Engmer i ng) , aAnsa po3pob6nNneHHSHA v
3abe3nevyeHHd CAIMNP, HaB4YanbHI ni gcwuc
TexHonorinm, peani 3oBaHux y CANP [ 6].
CATMNP cknapaeTbCcsd 13 CeMWU B3 aeMONnoB’
—TeXHI yHeéE3dxavwyaanppamHiIi 3acobwun ( E
npuncrtpoi, MEepeXHe KoMyTaui NHe obnanp

3acobwn) ;
—MaTemMaTunyY+HM3 ompa freif HY € MaTeMaTWuyHI
anropmTMumu ANd9 BUKOHAHHSA NPOEKTYBAHHS,;
—npor pamvMH-ell3(0-mepeigcT EBOMEH QT EPHNUMN N |
CATNP;
i Hpopmaui-#MAH3Ec kK(/maamae TbCca 3-—BM)3, A@MHM

KepyBaHHSH 6aszammu CHBHANX @oamnakox I F
BUKOPUCTOBYBAHMX npwu NnpoeKTYyBaHHI ;
BUKOPUCTOBYBAHMBXAHRAPW JAPWEXKTH/A3 MBAETHL
boHpgom CAMNP, a b pas3om i3 CHBHI)Mae +

— i HTBi CTUNYUMEB)Y ymalkaeTbC A MOBaAaAMMU C
NPoOeEKTYBaAaNbHUKAaAMN | EOM, MOBaMuU NpPpor |
Mi XX T e X HaicwoHoramwm 3C AP ;

—MmeTOoOANY HMT B )B&/mitoHae pi 3HI MeTOoOAaOWKMWU
AO MT3 Bi AHOCATbL TaKOX MaTeMaTUUYHeEe 3¢

—opraHi sauiMBe n(peatitTaB neHe IWIT aTHMUI
nocagoBMUMMU | HCTPYKLUI aMn Ta iyvwnmmunpamooe
NPOEKTHOINIO Ni ANpuUEMCTBa.

Cepepg HallnowmpeHi WNX BUOKPEMANKWKWTb T
1. CAINMP pna 3acTocCcyBaHHSA B TanysaAax
Ha3uBawTb MawumHoOobGyai BHumum CATNP ab6o MC
2. CANMPamincienekTpoHAEKOMAD T(xEH ie cH a 30BN
EDA (El ectronic Design Automation) <cv

3. CAMNMP vy <cdepi apxi TekTypu Ta 606ya
Ki nbKIi cTb O6i nbw cneui ani 3o0BaHux CAINP
rpynax,aHe@aBmsats caMOCTIiI WHY T i NnKy B KIJ

cnctem € CATNP BenuKUX 1T HTerpanbHUX C
CAMNMP eneKxTpUWYHPEKk MaWWUH, TOLUWo

3a Ui NbOBUM NPU3IHAYEHHAM pPO3pPi 3HAIWT
3abe3neyytoTb Oip ® 8 K T yaBcanHeHkatT.u  OT x e, y

CAE/ CAD/ CAM cucrtemMmun:
1) CAMP doGyHKLI OHanbHOT O nmnpPoadboy BGA
(Computer Aided Engineering) cucrtemMmu,;
2) KOHCTPYKTOPCDbEKI CANP 3 alCAMRHOT
3a3BuMyan 3paencmemammd; CAD
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3) TEeXHOMNOT I YHI CAMP 3 ar-/AdHPQTr d HM& L
3 BadHi aBToMaTmMsIoOBaHMMM cuUucTemMaMmn TeX
AaACTINB) a6o cmctemamm CAM (Comput er
3a MacwtTabamMu po3pi 3-MEOOBENAHP I U M({

—~

— MMK) CATlP, Hanpuwuknapg, KoMnsekc aHan
Bi AnoBi o HO pfo MeToay —-MKHEDe R &/oaeimalte
EeNeKTPOHHNUX CXxXemMm, cnmcrtemn alpMK;Teemg pe
Ti NbKNW nporpamMieono Texefituware) ( hamdwal

BucHOBKMU. HaByanbHe NpPOEKTYyBaHHSA N
po3wWwWNnptle Ni 3HaBaAbHI MOXNUBOCTI . Ub C

NPOEKTYBAHHA Ta Bi gobpaxXeHHS OTpuUuMaHyV
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NIJIBUIIIEHHS TOYHOCTI BUMIPY BOJIOI'OCTI 3BEPHOBOI MACH

Cemurounknii O. B., tte_nniekt@ukr.net

4 3 0O

Bon
3epHa
aocar

3a
NnoBWH
Bi ono
3epHoOo
ansa 3

BhzEl | ndsdse Ydd?2 kd o jthdls]ls

Or+EMWd»HaAavYaNbHMUN NOKaAa3HUK edekTMHn

B 3epHOCXOBWUWLUWaXx. Arpapii HeCcyT
KPUTMYHOTIO 3HaAUYeHHA, KONWU MOXHE
NpUMNHABIDIEPI YREBEA 3epHa Ha eeBa
H a 6y TWu B U LWa, Hi X aonycT ulkla .
BIi AHO TWNyYy KYynbTypu Ta TepMiHY 3
BMUX 3N1aKoBWUX, AK I 36epi ralexy¥es a |
epHOlBGDO6EHWBMA O n—=6-8%.n11 NHMX

TabnundexHonori yHo pgonycTtTumMa BOAOT I CT

3epHa, %
3epHoO 36epiraHHA
Ao 1 pok|6i nbuwe 1
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MeTpo
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0 HeBeNnNBKOBHBRI NBROOT U, AaKa 3’ aAB/J
TUmMe 3 HIAHEHHH A Ha O, 5

B@Mi proBaTuUu BONMNOTINi cTb BaxXxnwmso An

KTyBaHHAa Ta cepTudi kauyii ToBapi
HOT TeXHi Ku BCe OiNnbwy PpPoOnb CTa
ciB. Ane, He3BaXawsaAauUH®O @PeAKNBEODC
006 KM abo yKnapgaHHSH 3epHa H a 3
MNTbCA poo6unTtwun HaCTpPOWBAHHA i K
M3HO «HAa OKOM», WO HEeMWUHYyUYEe NPun:
KTY.

: HanpuiK naac npuinomy 3epHa [ E
i OoK HEKOPEKTHOTO BMU3HAUYEeHHSH B
alTb BenNUYe3HI BTpaTtTun Macu. Tunwm
BUKOPUCTOBYHKTb Takuim cnoci 6 oBUM
Wy e Yyac npuimomMy, a 3HauyunmtTb | Terg

pUuMaHHSH HOPM MeEeTPOOTNi YHOT O H a
CTi BUMI plOBaHHH BOMTOTrNocTi 3€epH:
nori yHoro 3abe3neyeHHsA npouecy E
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TaKMMMWHOM, po3pobKa MEeTPONOT i YHC
A1 €e/NTbKOMEB/PMIYHIWIBKA Yi B BO/TOT OCTI cnpwus
BMUMI proBaHb Ta 3anobirae BTpaTaM 3 epHC
Cnmncoxk BUKOPHCTAHUX JKepeJt

1. Kpnuesckuim E. C. K O HCTBINOYy/HBA XB JIVIBaXK He(
/| E. C. KpunueBckunun, A. . BonuyeHkKko, (
2. BepnmnHep M. A. M3 MepeHUA BAaaxXHOoOGC
HaykoBmii kepiBuuk: [ W h j dz€ 5 | . o . C. Is. dz. , HiSY

[ J 8 O9 dzd 2 B‘Bk@“W$Wh¢BMEMQ

BU3HAYEHHSA ITAPAMETPIB EJIEKTPOMAT'HITHOI'O
BUIIPOMIHIOBAHHS 1151 HEPEJAIIOCIBHOI OBPOBKU HACIHHSI

ITepeod FO. T., tte_nniekt@ukr.net
[ J Y OQoadzd?2 1 ' Slsjnrndbdzse’ ydzd?2 bEdz' o j temdIsg

Ha CbOT OAHI WHI WK A EHBSA MaKE Y apiob3HPMOMO K

EKOHOMI UYHUX, ePeKTUBHUX I eKOonori YyHo
Ni ABUWEHHS BPOXaWHOCTI Ta AKOCTI noci
OoHNUM 3 TakmxX HanpsaMKi B € B UK
eneKkTpomMar Hi THoro nonsga Halpewy oXK/DA BIAKX
AaHOoT 3agavdi € HeobXi AHOW Ppo3pobKaAa
BU3IHaAayYaBCH4 6 MOXNuUBUK p[i anasoH 3 MIi H|
nepeagnoci BHOT O0O6pPOGKW HaAaci HHA.

docni aoxXxeHHAa no BNnnAnuBy EMII BuUCOKOI
(HBY) i KpamBunmcokoi 4YvyacTtoTtTum (KBUY) Ha
BOHMWU NpPWUW NEBHUX eHeproiHopMauyui NHNX
CXOXIi CTb | eHepriw npopocTaHHA Haci HE

PocnuHuwu, BUPOLUWEHI 3 o06pobGneHOro Ha
CXO0OAQ4daTb Ha KiNnNbKa AHI B paHIiI We KOHTPO
Maci i No BPOXaWMHOCTI oo 30...40%,
KoHAWMUI WHuUux [ 1, 2] . Ane B AaHOMY BMU
noni B BuUMar ae TOUYHOIMHMX BMApawmMeH P B D
AOMOTTMUCA Ni ABUULEHHS.

Mi gBMWEeHHS BPOXawWHOCTI i AKOCTI Ha
O6po6GKY i HopMayi nHux EMIM 3 neBHUMU G
BMU3HAUYeEeHHSa O60i OTPONHUMUX nNapamvMerTpianikEMMNw
NO3BO/MAE BU3IHAUYUMWTKU Aiana3oOH 3MIi HU [aa
ekcnosunuyi a, Moaynaui 4a) ANnda nepepgnoci E

Bys npoBeageHNNR TeopeTuUYUYHUMN aHani
napamMeTpi B I HPopMaUui NHOTO MOHAY PEG B ARAE
yacTtToTWwn, |l HOoeKcy wMoAaynaugi i i BeNnNunmywunH
ONPOMIi HEHHSA Haci HHA O6yna po3pobneHa |
Ni enNeKTPUUYHOKI NMARHKAHOPIBTLPOHMUKHI CT IO
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eneKkTtTpomMar Hi

B akocrTi 30y A4XYIOY OOF 0B NGI/PEOKMTI (HGONBEATHHIAT |
THa XBUNAd 3 HanNnpyXeHiCTIHO

3 aKOHOM:

E' = E,(1+msinwt)sin(wt + k({1 R)), (1)

,D,E!(:VEV—XBVIﬂbOBeBl;HVICﬂO,

C—-WBMWAKI CTb CBidGgf;bia Yy BaKyywMmi,

06’ emMoM cepoi ga HanpyXeHIi CTb enecxkTtT
3anexXnTb BIi 4, OCHOBHWUX NapaparKrpeEpunsOuE

AHani 3 mMokKas3asB

BMU3HaAaYa€eTDbLCHA piBHFlHHFIM

 E;(G.a(z,)3d6, (2)

O:zN

+%
LRV
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N—-0OAMWHWYHMUN BEeKTOpP, WO BU3IHauyYae Hanm
w—KyToBa #MacTOTa,
w—4acToTa Mgaynaugi i,
m-—-—Koedi ui eHT FrMMoeunHM Moaynaui T, LL
alvlnany,u,m;
EO—HOCTlMHMMRX§+9eyngzoex|cgy,e_opT,EIVEKapTosl C
KoopaunHart.
A Z
2hy
0 Y
2h,
X
W,
PncyHEkmek TtTpoagnHamMmi yHa MoAaenb Haci HH
36yanXytwya XBUNA XapakKTepusyeThbcH T
yacToOTa, yacTtToTa MoOoAy nAaAuiil Ta MaKcum
ui €T 3xBgMieineK TPUUYHUMUM chepoi gom (mMopagen
enekTtTpomMarHi THe none. OCHOBHOW XxXapackT

, o ycepeagHeHaEgHan



A& -060" em cdepoi ga,

Pi weHHsS BUXI AHOI 3apaduvdi nNpo B3 aewMo
XBUNOI eaneKTPUYUYHUM cCcdepoi goM 3BefeHO |
3afgady AnNd XBWUNbOBUX 4Yucern:

k=W WHW - W, 3)
c c c

TomMmy ycepepgHeHa 3a 006’ emMomM cdgepol g
E4,BUW3HAYAaETbLCA pPiBHAHHAM:

2 a(z,
By 0 Ep i i % 02, i R
4)
Ll pi WweHPAPMEXRAA 3a [JONOMOT O Hab6ny

£ =2 14(ka)+ “63 anmfé&@ﬁ@@+ (5)
+%ﬁl (@l >)sm S,

0 2
a(z,)

%='%wm)( ) °m4~w@ﬁ@ﬁ
- %Elo(m( ))sm HSJ dn.

0 2

ana NpoBeAEeHHH po3paxyHKi B ©6yB 060]

3byagnueoi XBWII 25 + 40 TTuy. Bnuoip
o6cTaBuHiaeMmwe ,lToBi O HOCHA A1 edr&-KeflHpaicHi HHaH
B TaKoOoMy Ai ana3s3oHIi nNnpakKTMWYHO He Mae
eNNeXNTb B 3d¢edy,T €P BATIB HRA0 Y &/6j dT4dofl. a

Moeapyr e, B UbOMY 4Y4acTOTHOMY nAai anas3
XapakKTepHUMMN reoMeTpPUYHNMMU PO 3&lHip@mMby
enNeKTPUYUYHOTo nona, 36yaXyBaHOTINO BCeDpE

yacTOTMW.

Taknmm 4UYuMHOM OYyno npoBeageHo aHani 3

HopmMaui NHOTro enekKkTpoMarHiI THOro non
POCNWUH AN1A BU3IYaAI@MAMM HidDTPDOMWMMX 1Al
EMB.
CnucoK BUKOPUCTAHMX JIKepeJT

1. UépHasa M. A. Bunodpmnsmueckunuinm aHar
3NeKTpoOMAar HMUTHOrNro nonda Ha 6Guonormumuyec
Kocynuuwa [/ Bi CHMK Xap KKiHB CHEHKOO r00 Yy HHda LB
CinbCbKOIo rocnopgapcTtBa i M. MeTpa Ba
Ta eHepros3bepexeHHAa-BN.MAZIKC.Yk@wai Hu, 2C
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2. Cherenkov A. Analysis of the electromagnetic field of multilayered
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3. YépHaga M. A. AHanu3 npobnem npeang
S Nn@Mar HUTHbBX TexHonorununm |/ M. A. Yyeé
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I M€ HI MeTpa BacuneHka. Mpob6nemMun eHeprl
ANMK YkpalHBinn . 20043193
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(i) Oodzscts 1 ' Glsjrdsdkse' ydksets kd o)t

PO3POBKA CKAJISIPHOI CHCTEMHY KEPYBAHHS
EJIEKTPONTPUBOIOM BEHTWISAIINHOI YCTAHOBKH
BAUPOBHUYOTO MMPUMIIIEHHS 3
IR - KOMIIEHCAIIEIO

Hapo:xnnii B. O., Email: VVS11101992@gmail.com
[ J ) Oodzd?2 B' Slsjmndedzte’ ydzd2 Ekdz' 9 J teimdlsy

LepXaBHUWN PO3BUTOK, wo He Bi gnoBi A
MO Xe 6y TWu pe3ynbTaTWBHMUM TOMY, Heobo
CNOXMUBAHHMDIWKEBaAHEPTrI eTNUWY HMUKX pecypci B.
3anaci B HeBi gHOBNKWBANIbHUX pecypciB 0
pocrtasuyi, a TaKoOX He i CHYBaHHAM Ha [
3aMi HN. 3HUXEeHHA 3anaci B N @MBMAYERH HMAO LI
HNX, CTBOPWE nNOpPpywWeHHHA Hapgi NHoOCTI p C
i HWNX Tanys3enm rocnopgpapcTB CBIi TYVy. Bop
NOri pweHHH eKonori yHoit cuTtTyauyii, K
napHUMKOBUX T az3emniy [aIMoc dpepi

Bennka eHepromi cTKi CTb BanoBoro BH
npakTMWyHO B 3 pas3un ©O6GIinbwa 3a cepepHi
Hacni AKOM Bi QUYyTHOTO Bi o cTaBaHHSA ra
CTaHpapTiB CcBiI Tyy dpivt apomy BKNpiapiHama
noTeHUl ani B eHeprosbepexeHHSA. Po3Bwu
npeg’ AaBNA€e [0 KOXHOINo npoMuMcnoBOro T
pauyi oHanNnbHUM BUKOPUCTAHHSAM eHeprer
eKOo/Tori YHOT ®@Xe HHAB a Ha OTO4YYy Y E cep
CNPOMOXHOCTI JOCATHEeHHA peHTabenNnbHOCT

MepeBaxHa O6i NbWi CTb NPOMUCNTOBUX Ni [
npouyueci 3acTOCOBYE€ pPi 3HI BUAOWN eHepTr il
po3rnapy BiIi 3bMeMO e/NeKTPUUHY eHepri 0.

OcHOBHUM 11 cnoXmBadyemM € enexKkTponp.l
HanpaBneHa T ONOBHA yBara TeXHI YHUX e
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eHeprosbepexeHHSH . Po3srnaHewmo AeTanb
efnemMpPmM®OL4. Bci ennekKkTponpmBOagMN MOXHa
Mepwa rpyna eneKkTponpuBOAiIi B 3aMmMaceThb(
MeXaHi 3MIi B TeXHONOrNi yHmx npoueciBs 3

KoopAaunmHart, HanpukKknapg npaaKkegprIcHiaTUT a pw,6
[2].

Ao uyi ei rpynum Hanexutb He 61 nbwe 1
rpyna 3aAaCTOCOBYETHbCH B NMPOCTMUX ar
TpaHcnopTepax, KOHBeepax TOLuWo. Mepes
rpynu @Yy HKLUBAaXHYE|I /Bb CYbMKOOT OCNoOgapcCcbkKoro
npunpagi nanoc s Mano yBaru yepes B WK O FJ
HaMnpocTi wWoOro enekxTtTponpusBopga 3 He 3a
camMe BOHa Mae€e BEeEAUKIpERCpPPpGeEepPBe BAHXRPHIOA
nepeBaxHOo, 3 00’ EKTMUBHO | CHYKUYMM nNnpo
enektponpusopagi B (6inbwe 95 %) Hepery
obcnyroBywtTbCcda HuMumMm B Oi nbwocrTi BUNaAa)
TEXHONMNOT I YHUNX KoOoOpAVHaAaMBMT an @K oCTeiM,N €
Bi AocyTHI CTb perynboBaHOIo enexkTtponpw
HeedPeKTMUBHUM I NPU3IBOAUTbL AO BeNTUKMUX
TEXHO/MOT i Y H-O3MHON XIYPED Likeocryo N PO AYKTUBHI CT
AKbCTBUXI AHOTI npoAayK«UiT. XapakKTepHNUmm
BUKOPUCTOBYBAHUNIN HeperynboBaHMUII acunH
CcCTaHUIi W BopgonocTaudYaHHAa [ 2].

Buxopgsauwu 3 LUboOT O, npoBeAgeHHSA 4OC.
perynboBaHOro (aCMHXIPPOKON @,03AK0BEEBDA R
eneKkTponpusopga, o 6y e BIi AnoBIi gatwu
3aBAaHHAM.

AHani s3ywum pobBGBoOoTM B ObGBpaHOMY HanNps
perynoBaHHSH WBMUAKOCTI ACUHXPOHHOT |
3actTocoByBaTiwCc® Omac ry cmiMecn 3 Mi Ha 4Yuc.
fopatTkKkoBOro onopy 4O Kona poTopa, pe
MalwwTb nNnepeBarm Ta Heponi KM, oOpfHAK He
enNnekKTPUYHOT eHeprii Ta ManNnWun THP B N@AG I
boOpMYyWTb BUCOKY XOPCTKI CTb MeXaHi UYH U X
He Mae€e BKa3aHWUX HeAponi Ki B Ha3MWBAaAETHbC A

Ta BEeKTOpHE peryntoBaHHSA. A n s enecxkTp
AXepena nNi Bgmaby HM BiKOALI NbHI CTb 3acTQC
HaCTOTHOTINIO pery nwBaHHSA.,

Ane npwWM CKangapHOMY peryntBaHHI LB
yacTO0lr0)( Or y, Bi A6byBaeTbCcsa 3HUXEHHS pe
Ta cnajy Haupym@RW Bma@unB aKTWUBHOTI yacrTyV
npuM3IBOANTSL Jilo) nocnab6bneHHH Mar Hi THOT ¢
XOpPCTKOCTI MeXaHI YHOT XapakKTepucTuUK
ABUTYHa [ 3]
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Bnuxopgdaum 3 uUbOro, MnNOLWYyK 30aaxHooOri oB S4B
NMTaHHAIM, HAKe noTpebye BIi gnoBi Ai

MeTot pob6boTn € po3pobBKa cKanapHOI C
BEHTUNAUI WHOT YyCTaAaHOBKWNU BHWEOWMWHOMHHHDIU IOE K

Mpwn perynwBaHHI WBUWAKOCTI BeHTUNALUI
3ROHY, HeobGXIi oHO ni gaBunwyBartTwu dbas3HYy
BU3IHAUYeHY PpPiBHSAHHAM:

U =E+I,R =E+DU (1)

A& —Hanpyra Ha i HAYKTOpPI , B ;

E.L—enexTpopyuwi nHa cuMmna HaBepgeHa B it

,—-Be/iTnymnmHa CTPYyMy i HAYKTOpa, A;

R—-onip I HAOAYKTOpa, Owm;

DU-gopgaTtTkKkoBa Hanmnpyr a, B.

Buxopgaun 3 Pi BHAHHSA, Hanpyry Ha I
Be/TNYUHY naRg. i H HBM K OHHay 04U U nob6bypagpoBy C
eneKkTponpuBoagomM, BUKOHanNAuW nNeBHI po3pa
XapakTepuMmcTNnKN cTaTopa I poTopa, faKkKi
Pi 3HMNX 3 HaUeHmaK=f@aca@ar omex aHi YHY XxXapak
npeagcTtTaBNde 3alleXHi cCTb WBUWAKOCTI 06e
w=f(M). Mob6byaysanmu I Mi Tauyi NHY MOAgenb
nepepgaBanbHI by HK LI T 6nokKki B, o B X O
KOMND’' WOTEepHOMY nakert.I Mat Lab 3 BUKODP
oTpumanun 11 BUTnNnaa Ha puc. 1.
EE
PucyHek MilTayi nHa ™MoAgenb 3aMKHYTOI- c#u
ACUHXPOHHMNN-KgBNEYBARI ER

B pe3ynbTart.i MOgEenwBaHHSH FpadootHo

3afnexHocTen, HKIi HaBepgeHi Ha pwunc. 2,

75
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PncyhrndwHamMi YHI XxapakTepucRrigFER® npun ya

Buxopgauwu 3 OTpUMaHMNX rpadgi Ki B M O X

306i NbwWeHHI Koedi ui eHT a NMO3WUTMWUBHGEL O
30i NTbWyeTbCHA yac nepexi oHOT O np alt, ec)
360i TbWYyKWTbCA KOJIMBAaHHA MOMEHTY, WO BV

M =f(t).
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OBIPYHTYBAHHS BUMOT 10O EJEKTPOMATHITHOI TEXHOJIOI'TI
EJIEKTPOHHUX CUCTEM JIJ1SI IPOLIECY 3BEPITAHHSA
®PYKTOOBOYEBOI TPOAYKIII

Kosaos K. C., Email: ibovdyrsergej@gmail.com
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Y 3B’ 43Ky 3 |l HTEHCWUBHUM PO3BUTKOM
YKpai HMNM 3 poxTIIMMIOTAD BIYPMWM BANMTOCTI 36epi
npoAay«kKuUui T . PpyKTMU, wo Mi cTA4Tb Taki
Bi TaMi HuU, opraHi YHI Kuncnortwn, Mi Kpoer
nNPpoAYKTI B, K i MOBWHHI cnoxmBaTumem 1
BUHMKAaEeE nNpobnema 3 06epenkewmiHEA uningo.ailsc Hiy
3b6epiraHHda: 3BUYaAaNHa, perynboBadHa, M C
3axnmcTt nnopiB A6n0yHI Bi g4 i 3ionori dH
36epexXxeHHA T X EMAIOAMXT 3De@PCcTiAaHMWE Ta |

Kpntepiem 306epiraHHH nnoAagi B i 0BO
TepMi HM T X 36epiraHHga Ta po3mMipwu
O3HakK (npupoaHmx ocob6nusBocTen),
CTYyneHs nNOWKOAXEHHS , pexmmy 306ep
Mpun yuboMy TepMi HOM 36epiraHHsa cn
B HOpPpManbHWUX yMoBax 306epiratwTb CBOI
BTpaTun, a He TefpMilB,a TSMKCAK MO MIED MoeGHYT Wy

Buxi g cTaHpgapTHOI npoAayek«UWi T i BTpa
3a/leXHi cTH. Unm Buwe BTpatTun, TUM Me
ObupBa NOKa3HUWKKM 306epiraHHsa 3anexarThb

Mpun 36éepiBramwpagooBOYeBIi W NpoayKUIT

di 31 € OXd Mi Y HI npouecwu, AK i | CTOTH
306epexeHi CTb. LLi npouyuecun NpPOTIi KawThb
NnPUPOAHUX BacTMUBOCTEN NJO0PKEH b @B OY
AKOCTI TOBaApPHOI Oo6bpob6KMNM, pexXxumy 3 0er;
Mi pow npouyuec 36epiraHHA € NPOAOBXEHHSH
[ oBo4Yyax nipg 4Yyac T X pocCcTy. Ane € i I
pocTy nNop®MNM DppaBinapgpux peyvyoBUH B nNn1o
CMHTEe3 UuUMWX pevyoBMH, a y nnopgax wo 36e

T X pos3napg | BUTpPpaTtTun 3 BULI NeHHAM eHep

2].
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Mi X nnopgamu i HaBKO/NWGWWE aME TG € § € AMDCE
XanbHWUIW rasooo6mi H, HeoOGXi AHWNR ons
KOPUCTOBYKYN HAaAKOMNWUYEH.I paHi we 3an
CeHb i BUAIi NAKTb BYyrnekumcnumm r as, |
TUNEeH i P AVIT BOOEHIOKBTUBH , B WOY K YN HOCT I a
HOM, B 30epexeHMUX nnopgax 3aBXagun yrT.
AMIi HHa 3a cKnapgpoMm Bi A noBi TpA4a. Y ne
KOBUTUWUX nNnnoAai B, cnocTepir acedar bmEIAX aBH!
aHWH nnopgpa, nNnicnda 4Yyoro Bi p6yBaAactleds
ouec CynpoBOAXYETbLCSA MNOCUNTEHUM YTB:
OAKMUNM BN/AWB. 3 OAHI €1 CTOPOHM 306
OCUNKWETbLCSA T ieBpOoUbIT3ATOI /HKOITrBD, 3YOE T ace€
XanbHUx cyb6bcTtpatiB. 3 iHWoOro 60KYy,
HTe3 61 nkiB [3]. Ana Tor o, Wwo o6 YyHMU
HbOMY TpuBanomy 36epiraHHi , He DO X
MNNneHYy B rasoBoOMY cepepoBwn Wi 3 A
OHUKHI cTé=T1,0B00GP%, TO M U NMOBMWHH.I M
OHMUKHOCTI rasoBoro cepepgposunua 3abe
akKy nicnsga KoMmu., Lle B F10% B4 /oA €ERRER/OVAHID
+2) % pnei-lgamndumHun (
AHani 3 B3aemMopgii iHGoOopMauyi nmHoro EM
eKTpomMar Hi THe | HjpopmMaui NHe BUNPOMI H
CTPYMEHT Mamnxe 6Ge3mMeXHOT O BNNUBY
raHi ami. OpHaRUVWB@TXEWI 63 WINKOW | BI/HAUX  (
pumMaHi TiNbKW NPU ONTUMANbHI N KOMOI
nnpae (4YacToTa BUNPOMI HIOBaAaHHA, Wi Nt
) Y ToWhn Xe 4yac, NnpoBeAEeHMNIn3 MHHWX -
KOPAOHHMUX A[AOC/Ni oXeHb nNokKas3yeE, uwo B
CenbHUNX 3HayvYeHb 6i OTpPONHMNX napammMer
MNeHy, HegoCTaTHDBO npoBefgeHiI 0OC i
CTeM BUMI Py K OHLUEHETKMaUIOIT 0e T VA/BE/H W, KA
epiraHHa nnopfgi B A06NYHBL.
CyyacHa TexHoOonoriga 36epiraHHa nnopgi
3aBXaonm edPeKTMUBHOW I [AOpoT 0, o B U
NbWwW [JOCTYNHMUX i Me H Wb emon TpaaHTHHN X ETqe
cTynHa TexHoOnoria 36epiraHHa nnopgi
KOpUCTaHHSA i HopmMmauyi WHOT O eneKkTpol
HTe3y eTuneHy i 3acTocyBaHHSAa <cucrTe
A1 NA€eTbCcAan ipxy KTTpaveia MMy 3 6epi r aHHI
ogi B 3acTOCOBYWTb aBTOMaAaTM3O0OBaAaHY CV
MIi pioBaHHA Al eneKTPUYHOT NPOHUKHOCTI
HaBKONUWIWHI M CcepefoBULULE M. O pwB anHi b B
Mi proBanbHIiIi 1 cunucrtemi BUKOPUCTOBYHWTHDL

78



NpoHUKHOAI)i rfd’voBoro cepepgpoBuulla 36erf
nnopi B.

MpoBeaeHMW aHani 3 TeopeTUWUYHHUX [oOcCni
none nNi ABUWLWYE TKODWHMEMHE PaAH|A GOH N X | OHI B
npus3BoaAnNTb BIi ANOBI AHO A0 nNi ABWULWEHHSH
KaHany. TakKnUmMm 4YUUHOM, Bi NbHMUIN py X e
HeobGXI AHMW QNS nNnpouyuecy AUMXaHHA, O6yae
B COIOMi HHI npoyuecun CcTakwTb YNOBI IbHEHUM

TakuM UYUMHOM, AOCHNiI AXEeHHSA i po3pobK
MeTOoOAI B Ta €eNeKTPOHHUX CUCTEM KOHTDPO/
36epiraHHga nnopAai B € aKTyanbHOKW NpoobIE

B oOoOcCcHOBY anapaTmxHIigqepeaa/miepaepiyigo B
BUMI poBanbHOT O pe3oHaToOpa, aK a 3yMO
HaCTOTOW reHepaTopa KOpPOTKOUYacHED), He C
wo 3 abe3nNneyvyyeTbCcsd 3acTOCyBaHHSAM KBap

T O YCHTOI [ aBTomMaTwmu3zauil npouecy BUMI pI
HacCTOTHOTO aBTOHaNnawTyBAaHHSH reHepart
pe3oHaToOpa. an 4 Ni ABULWEHHSH YUy T/nmMmBOC

po3pobneHa cncrtemy BUMI prOBaHHAEeT30/4BR
aHani 3y xapakTtepuctunk HBY BumMi proBansbt

eTununeHy Yy @QPYKTOCXO0BMWLUAaX, bypne cnpwunsg
nepegyacHOro AO0O3piBaHHSA, cTapi HH A, y
XBoOpob6bamMn, 3abe3smReMWWBaTTWOE | BPSH@PXT al
Cnucoxk BUKOPMCTAHUX JKepeJt
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POULTRY FARMING, BODY STRUCTURE FEATURES
AND QUALITY CONTROL OF POULTRY MEAT

Miroshnyk N. G., Email: nslobodan02@gmail.com
State Biotechnological University

The experience of many economically developed world countries states thal
farming is one of the main forms of management in agribusiness. However, the lege
and socieeconomic environment in Ukraine, as well as the mentality of rural
residents, does not esurage the development of such a type of entrepreneurial
activity in agriculture as farming. Farms do not play a big role in agricultural
production in Ukraine and annually produce oni of products, moreover, there
is a tendency to reduce the prodaoictof some its types.

Thus, according to the State Statistics Service (Ukrstat), the number of poultry
only in households as of 01.08.21 decreased by 2.3% to 126.19 million heads, whe
compared with the same period in 2020 (129.13 million heads). Tdlentohber of
poultry in Ukraine as of 01.01.21 amounted to 199.9 million heads, which is 9.3%
less than on 01.01.20, Ukrstat reported. The agency clarifies that in agricultura
enterprises, the number of poultry decreased by 14.7% over thetgdf9 milion
heads, while in households the decrease was &00.8 million heads [1].

All types of product quality assessment at poultry processing enterprises are
carried out in the department of production and veterinary control [2]. However, in
a farm thatalong with poultry farming, is also engaged in some types of processing,
guality control of poultry meat is simply impossible for all indicators, and, moreover,
it may not be carried out at the necessary scientific level. Nevertheless, the simple:
and mat reliable methods for determining the main indicators of the quality of
poultry meat can and should be used by a farmer for an objective assessment of tt
quality of his products. At the same time, it is necessary to take into account the
peculiarities © the structure of the bird's body, which are closely related to the
guality of meat and offal.

The bird's body is distinguished by a number of features in the structure of the
skeleton, musculature, internal organs, and skin. The skeleton of a bircesmithed
bones of the skull, spine, shoulder girdle, forelimbs, pelvic girdle and hind limbs.
The bones of birds are thinner, harder and stronger than those of mammals. Tubul;
bones are thiwalled, without bone marrow and filled with air coming through the
endings of the pulmonary bronchi. The cervical vertebrae in chickens-drg I8
turkeys- 14, in geese 17-18. The breast bone is lamellar, has a keel from below.
The keel of chickens is narrow, oblong, in turkeys it is almost triangular with a
thickening at the anterior end, in geese the keel is ellipsoid in the lower part and end
before reaching the posterior edge of the thorax [3].

Muscle tissue in birds is characterized by high density;dnaéned, contains
less connective tissue than in mammalkerefore, it is richer in proteins. The
pectoral muscles, compared to the muscles of the hind limbs, contain more proteir
but less fat, moisture and extractives. The pectoral muscles (loin) of chickens ant
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turkeys are white, the rest of the musclesdandk. Chickens of meat and combined
breeds are distinguished by more delicate musculature and looser connective tissu
They have the most developed pectoral muscles, as well as thigh and shin muscle
Fat is deposited in the body of birds under the skinnternal organs, as well as in
muscle fibers and between them, in connective tisdustween muscle bundles.
Most of the fat is subcutaneous fat [3].

There is no "marbling” in the meat of birds. With an even distribution of fat
between the muscle bued, the meat has a delicate consistency, good taste and
aroma. The total amount of fat in chicken meat can reach 16%, in gooseds#at

The chemical composition of poultry meat is in many ways similar to the
composition of meat of slaughtered animaPoultry meat consists of water,
proteins, fat, mineral and extractive substances, a small amount of carbohydrate
(glycogen). The chemical composition of poultry meat is greatly influenced by its
type, breed, age, fatness, feed ration and other factoesmélat of chickens and
turkeys has approximately the same chemical composition, differing from the mea
of ducks and geese with a slightly higher protein content and less fat. A distinctive
feature of poultry meat is an increased protein content. Pouétet nontains the
same proteins and nitrogenous fptein extractives as meat of slaughtered
animals, however, poultry meat contains more-fleiged and less haitd-digest
proteins (collagen and elastin), which determines its high nutritional valee. Th
percentage of defective proteins to {fildldged ones in poultry meat is about 7%,
and in beet 15-20%. Different muscles of the same bird have different chemical
composition. So, in white chicken meat there are slightly more nitrogenous
substances (pteins, carotene, etc.) and less fat than in red meat. The normal pH of
white meat is 6.12; the pH of red meat is 6.27 [2].

Bird fat belongs to the group of solid fats. Its digestibility by the human body
is about 93%. The composition of poultry fat corssistainly of triglycerides of
stearic, palmitic and oleic fatty acids. In addition to the listed fatty acids, linoleic,
myristic and lauric acids are also included in the fat of chickens and geese. Volatile
fatty acids contain no more than @2%. Due tdhe high content of oleic acid, the
fat of birds has a low melting point: chicken fat234 0 ° C-27-334 eSS @;
ducks and turkeys31-3 2 ° C. |l nter muscul ar fat h
melting point of poultry fat is affected by the feed.eTdoloring substance of bird
fat is carotene and xanthophyll. The mineral substances of poultry meat include
compounds K, Na, P, Ca, Mg, Fe, Cu, etc.

Biochemical changes in poultry meat have not been studied enough, there is n
consensus on the meaning aming of its maturation. However, most recent
studies in this direction have shown that the maturation process has a positive effe
on the quality of the product, improving its organoleptic characteristics. The
organoleptic assessment includes an eateemamination of the condition of the
beak, the mucous membrane of the oral cavity, the eyeball, the surface of the carca
and internal adipose tissue, the thoracic serous membrane. Next, the muscle fibe
of the pectoral and hip muscles are cut and tass determined by applying filter
paper to the surface of the muscle incision for 2 s. To determine the consistency, th
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surface of the carcass is slightly pressed in the area of the pectoral and hip muscle
the carcass is examined and the surfagmadent time is monitored. Determine the
smell of fat and meat. Next, the transparency and aroma of the broth cooked fron
about 70 g of muscle are determined [2].

Taking into account the considered features of the body structure, as well as
related indicats of the quality of poultry meat, it should be concluded that
organoleptic indicators, pH and melting point of fat are available for determination
in the farm. Biochemical and other indicators of meat quality, as well as mineral
composition can be detemad only in the laboratory using special devices and
equipment, which may not always be economically acceptable for the farmer.
Nevertheless, it is probably advisable for a farmer to perform-dimeeanalysis of
a sample batch of his products.
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BUPIIIEHHA EJEKTPOTEXHIYHOI 3AJTAYI 3 MIJABUILIIEHHS
MPOJYKTUBHOCTI TBAPUH HA OCHOBI EJIEKTPOMAT'HITHOI
TEXHOJIOTII I CLIbCBKOTOCIIOJAPCHKOI'O BUPOBHUIITBA

®denopos B. M., tte_nniekt@ukr.net
[ Y OQoadzd?2 B ' SISy rmnzdzse’ ydzd?2 Edz' o j e Isg

OCHOBHWUMMU | HpPpeKUI WHMUMKM XBOpobBamMum H
(canbMoOHeNnNnb0O03); Konib6Gauinesza (6i 1Mk n
Tenart.

MpoBeageHMWN aHanNni 3 HoBM@eRLYWIOMIKIEX X B T @
wo T X XBOpPOOGWMW B nepuwi O HI XNTT4A 3ane

noTpannsatwTb B OpPraHi 3amMm TensaT uyepes3 MC
| MYyHHAa <cuctTemMa SABNAE CcO0O6GO0OW KOMMNIE

opramHi B, a TaKOoOXHOMEB®MHMNODBAAKNKNORAI M Q>
BUKOHYBATW | MYHONOT I YHI Py HK LT T . Y ¢
cknapoBux 117 opraHi B I MYyHHa cucrTema.
Mi AoBMWEeHHA | MYHOT nob6byni Hi B B MO/MO:
TIi ITbKKW Npu OoONTUMaAalbHRMyapam®mgRPBpHBI I ANy
AnAa BUKOHAaAaHHA BUMOT , Wwo npejg’ AaBNAKNTE
ONPOMI HEHHA MOMTOYHOI 3anoswmu BenumkKkorl

PyHKULUI OHanbHaAa CcxeMa TreHepaTopa. B oc
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BMWCOKOBOWIBYT/HLUCXI BIi MOKNageHO MeTOph HakKko
y BUT napgi eHepriia Mar Hi THOT O nons«
HakonumuyyBau) .

Po6oTolw MarHi THOro HakonwmuyuyBaya yn
AKMWW B CBOKW 4Yepry ynpaBNSAeEem%» CH MY P M
npucrTpoemM cTabinisayi i amMnai Tyagun i Mny
HeobGXIi AHI CTIO OTPMUMAHHA curHany He o ¢
Ma/TONOTYXHOTO I MONynbCcy CWUHXPOHI 3ayi i
I MOYynbCy 3acToceacBamMa. CTeXUThb

AKi cTb | TOYHI CTb BUKOHAaAHHA QYHKLUI
Bi 4 HecnoTBOpPeHOI nepepgaudyi dbopmMunm i Mn
BUXOAMAI AKOIo BWUHWUKAWTHDb napasuTHI K O
KOHCTPYKLUI T Tpamgaopo@aoia T @da/.M0O BRINIOWT b C A
napa3uWTHOT E€MHI CTHO | | HOYKTUBHI CTH p
BeE/TMYMNHOKW EMHOCTI nnockKonapanenbHOI
3a/103KU TBaAapWUH.

S eKBi BaneHTHOI CXewmu BMNAOWNBaAE,
pe akKTMWUBH.I HakonubsylBgwl @O eK®erL i 1T BOHa (
AndpepeHUui aNnbHUM PiBHAHHAM TpPpeTboOor o
BXIi AHOro imMmnynbcy Hanpyrmn (t = 0) Tpa
noyaTKkKoBMUX 3anaci B WeHelpr i=i ,0, T oréT a1 pin (
ymMoBax nepexi AHI npouyuecun B Koni 6y ayT
dopwmi

3annexXxHo Bi gaoBEeRPpWWMIi R@peyi oHUKA npoy
anepi ogunyHoOT , KPpUWTMWUYHMUIA abo KonumeBant
He o6 Xi AHO, DHHOOG Ymap®riomy BuNnamxkOyD e o0 6 X

TakuMuM YMHOM, ANA KPUTMUYHOT O pPexXxumy

BnkopumcrtoBywumn 3BOPOTHE nepeTBOpPEHHSHA
dbopmMynmn aAng BU3IHaAa4YeHHS [oap a MeprapHi CBPoipn
Be/TMYUHN EMHOCTI nnocKonapanenbHOIT CV

B pe3ynbTart.i po3paxyHKI B 6yno B C
nnockKkKonapanenbHOT cucTtemMunm Cc ”aaHAdEY BL 10
=55;d= O0,-84i @mcTaHb MIi X nnacmmaakH@MuMN o KPaOB g
TpumBani ctTb nNepegHbLOro (MMPOHTY CTaHOBMUAN
0,006U. B pes3synbTarti TEeopeTuyYHMNKX i e K C
Ni 4BULWEHHSA Il MYyHor nobyni Hi B B MO /1O 3 UE
PO3POONEHNNAKSIDGNGCHUI

4o cKknapgy AXepena | MDYy nbcCci B BXO/.,
i Mnynbci B, reHepaTtop 4Yyacy peecTpauyirl
CUHXPOHI 3auyi T, bopmyBau TpMUBAMOCTI
I MOY/NbCHOT cTabi ni 3v\@unoT yYRHOMIYI,, Nd T4
FfeHepaTop CMHXPOHI 3YyHUYMUX I MOy nbcCi B ’
yacToOTIi , BMUKOHAaAaHMUM Ha MiIi kKpocxemax KI1E
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KoH

CTPYKTMUBHDO reHepaTtop CUHXPOHI 3aLUi

po3TawWoBYyeEeTOKCRBTB. T8pMeTOHW BUPIi BHIB al
KBapuoOBMUIN pe3oHaAaTOpP Ppo3TawWOBYETbLCA N
TeMnepaTypunu TepmdOOI@QTOMK CT@GHDBMTW € K (
AoCnNni AXeHHSda, Koedi Ui € HT H eccTTaaH60i BMi@GBIbO aC1T

eHepaToOp yacy peecTpauyil CKnapgae
yacTOTI 3276 Ty, d9Kuim cTabini 3oBaHUII
IRSTpurepa.

KBapuoBuim T eHepa

K17
MIi K
BU M

Top | A1 NbHNK H a
6 HES ,pac Hamivi K56 1HE8 BuMUKOHaHWUWN Ai N
pocxemMun -BKKER@EL HIEB e Ba

K 1

nKkae 4yYyepes 10 3

RSTopIMTIBlp. nepemMu
oy 3.

MpuucTtpi i An4 dbopMyBaHHAHA I MOy NbCl E
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pocXxewMi K1006 Blwuls, a npocptvy €0 ,i IM NWKNCb,C AT

nogaeTbCHd H a npucrtTpi i I MmrPy/sgpoHalie H

eparTto 3abe3nevyyBaB HacTynHi WU=apan
B TpuBani ctTb I MONy@QsclB0 = HA4
MW, nbryXx M0G,kRO 5nepi oay nNnAGHATOP
n o K puBanocTi i Mmnynsci B = 0, 01t
BanictTb 3pi3y imnynbcy 20 HC%cC ne
cCkKkonapanenbHaonPoOMiT @RAHALNTMONOYHOI
agaeTbcd 3 nnacTuH papgiycom 85 MM
MHaAaKCy TOBWMWHOKW 2 MM, qO/brlroBaHa

wmHow 0, 2 MM . Po3scyBHa cncrtema A
CcTmHEBMMe Xax BiIiag 10 cm go 50 cwMm.

aHOBNEHO, Lo ans Ni ABULWEHHSH I MY |
TPOMHI napamMeTpun I MOynbCcCHOT OUmB#NpPC
B; TpuBani ctb I Mnynbci gay#AbE=DI0 c;; r
no3uyi a 30 c.
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OBUW B KOXHI U, akKi nepebyBalwTb Ha ¢
YAbBCHMUM BUNPOMI HIOBAHHAM NPOBOAUNMU

TEeWHsa | 10 AHIi B nNnicnga oOoTeNneHHA. Y K

OMi HEHHSHA He Hapaxanwucasa. AK BUNINB
Hor noo6ylygGiHgMB Kcreakcpye T i MO/ZTOYHOT 3arm
eBUWYE piBeHb B3IKOESEPOBLHWXIgEMB &, 4
KOMY CTaAaTUCTUNUYHY KOLGITRBI PEPOG N @H
OMiIi HIOBAaHHSAM, BMIi CT | MyHor noéyni H
GKMW Mae€e p[OCTOBI pHEe pPpoO3XOoOAgXeHHSA B
Haa ypi 310 Knacy M Ha 61, 7 %. Takox
H, nicnga o06pPoO6GKW | MNY/ITbCHUM BMUNOP
nuy A Ki NbKOCTI | MYHOT nobyni Hi B M i
BarTLUi MO/ BEAama KO &cy

O T O
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CnmcoK BUKOPHCTAHHX JKepeJT

1. Cocnen M. Nutritive bedingte problems in kalberbestanden / M. Cocnen, A.
Ullerich // Ubeisicht. Tieremah+1996.—2 4 , —f12433.

2. Elze K. Der. Kalberdurchfall / K. Elze /I Milchpraxis1999.— Ne 4-P.
178-182.

3. QneKkTpoMar HMT HaH4 TexXHonor n4a
HOBOPOXAEHHBbIX Tenart KPC: T emmeckelr nHa& C
CTypeHYecKOW KOHpepeHUUN [ «MNpobNnembl =
27 Masa -b@In4d ompl.g, beJill. X0A.,, 2014.

HaykoBuii kepiBHMK: YO p H a M. o. , K. T. H. , A o
[ JGY Qoadzd?2 B Blsjmdtise' ydzd?2 bkdz o jtemdls

BUPIIIEHHA EJEKTPOTEXHIYHOI IHXKEHEPHOI 3ATAYI
HA OCHOBI PO3POBKH EJIEKTPO®I3UYHOI TEXHOJIOI'TI
3AXHUCTY CAAIB BIJI KOMAX HIKIIHUKIB B AIIK

Crykaaenko O. O., astukalenko7@gmail.com
[ JIY OQoadzd?2 B ' SISy nmzdzse’ ydzd?2 bEdz' o j temdIsg

N3 aHanunsa MHOT OYMUCINEHHBbIX MeT-0 40
BpeagunrtenamMmm ypoxasa B capgax, arpoTexH.l
9N €eKTPpPOo U 3H/AAUYCETCOKANLKE EB BpemMsda oTpgaeTcd np
CoBpemMeHHbBe XMMMUYEeCKNWe cpepgcTsBa NOoO3B
KYANbTYypb OT KOMND/JekKca BpepfgHbX HacekKoOoO
npuMmMeHeHUNMW cocTaBnaetr 0. 2..0, 3%. LCwiw un N

MOXeT cocTaBnatTb Ao 40 000 r1 pH. c 1 T

OpHakKo XuMUMMUYeCKWW MeTOoOnd NPUM WUWPOKDO
HepgocTaTKOB: Bbl3blBaerT obegHeHMNeE 6 U
YHMUUYTOXEHMUA NOYTM BCEero KomMnsekca naj
3arpasHedpeaeb 6O

HayuyHbe wmnmccnepgpoBaHuUAa nocnepgHux nerT
XMMMUYEeCKOMY MeTOAYy MOXeT ObITb 3/1€KT,]|
MeTOn. OCHOBAH H a MNPUMEHEHMUMU 9NeKTpcC
KayecTBe nopaxawWwWnx Y3 /10HBEHOIC H@MPIAYKeH
asapognmHamMmyeckKkumue ycTponcTBa (BeH"
HeanekTpPpUM@PUUUPOBAHHBLIX CafgoOB NPUMEHSA AT

PaccMOTpeHHbBe MOOWMWNbHBLIE YCTaHOBKM
pacTeHUN aBNSAeTCAA [AOBOMbHO T P qqMOK3HDIKMMN
M HesIPPEeKTUBHBLIMNU B NONEBbLIX YCNTOBMUSAX.
oOo6boOCHOBAaAHDO Bblb6oOp N eaTrT o YPHIKKI & H Thas N yquieiH
Bpeagunrteneimn. He npuBepgeHb cBepfgeHUAa O
co3agaBaeMOW BOKPYTlI HMBKIMRKE® NBTWa A0HA
YHUUYTOXatWwm mmu BbLICOKOBO/IbTHBMMU 7 BCa
paccMOTpeHb Mepb Agnda cTabunuszauyunmm pac
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MpnmeHeHMEe AaBTOHOMHbBLX CTauWOHAaApHDX 7
CYTCTBUSA HHMNMEKNOHbIX3 NECKTTP ONUT aHNA.

MoBblWEHMNE 9 hekKTMUBHOCTMN MOOMWIMAbHbIX
CeKk-BmBIRUTEenNneli MOXeT 6blITb ocyuwecT
paxawuem YyCTpPpOMWCTBE MMNYNbCHOT O 3
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M3 OCHOBHBLX Mexamwmmzuam®dDEMNy THrae THaa
enenMw Mcnonb3yeTcHa KoHUenuwmsa Be)/
AX OMONOrMmMyeckmMmx cumcrtemM Ha 3ne
lowe m ycTpouncrTBeE MMNYNbCHOTO
CTBMUA Ha MEeBUOPMEHMH OH ATCE@J/KEOKMGBI X M P U
HUW NapamMeTpoB UMNDYyNnNbCca: nepmnor
Xe BpemMda OTCYyTCTBUE TeopeTunmnyececk
C H bl X CRVEN C HacCeKOMbMMNU saTpyay
H bl X 39NNeK YOO PHDIBOEC KAJIKSA YHUNYT O X
enemnw ypoxasd nNNO[OBbLIX KYynbTyp.

0 H a GBeXenavbiee N U B capax MOT YT -npwu

Tpa
Mpo
cC ek

K
B
0]

TaHTaMum Ha paccTodHMM o 100 ™.
efeHHbe nccnepgpoBaHwavMe gNANAPOER
M bl X Bbl3 Bawu Heob6XOoOAMMOCTHDb onpe

nnevoT@PRXaTens.
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e-aTOPXaTenb ObIA BLIOONHEH B BUA
ro pa3mMe uwalmbuy c b donpamwnpsy o il B e onpe

CKOR@® pAagunanaso
CHOBEe NpoBefgeHHbLIX MccnepoBaHWUNM,
M bl X , 6blNO0O yCTaHOBNEHDO, 4yTO- 4.
enei B capax, CKOpPOCTHSDb MOOGUANDL
BKOW AONTXHA COCT aoBOnedAcTnbe 1,83 € K M F
a 22,8 wm.

M 3ajaymnm aKcnepuUMeHTaNbHBX UCC

e 23KcnepuMmMeHTa C -dTTPACTHMMAM
€EHbl MmccnepoBaHMa no cTabunusauyy
pegBRn@ERERATAaX (TpakTtTop Twuna -«be
TAHTOB MNpPpUuMEeHAIWBISEIA2 /Tde,H eyp aKT OTPGIP b
mMa 3aBUCUT OT CKOPOCTMWU BpalWweHy
4 NOo paagy nNPUYUH KonebneognarT B

UMNoHalbHOMY M3IMEHEHMWIO 4acCcTOT bl
TOpa, T. €. HaCTOTbl HanpAaXXeHWH F
oBaTe/lbHO, noagkKJ /MY €HHBble K TakKOoTl

TaHT bl pa60Tar0T B YyYCNNOoOBMUNWAKX H e

e eHHBble mccnepoBaHMA nokKkasanwm
mna T eHepaTopa Ha 10% npumBoagnT
X 6onbwe, 4Yyem Ha 20%. B pe3ynbT

MO uHHaoac 136l , 5 %.
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MOCKONbKY 3Tpme FNWAUNBY AMTIMEKHEHMNI NOTO.I
pacnpepaeneHns wW3INyyYeHWn namwmn, pas3pacé
YyKa3aHHbBLIX Be/IMYUH SABNsseTcsa KpalhnHe Hec

Mcxops n 3 Bbile N3 /0XeHHbIX coo06
NONYyNpPOBOAHMWKOBOE YyCTpoOKCTCTREBMNIABRALAIBT
napaMeTpPpoOB MCTOYHWMKOB WU3INYyuyYyeHWUIH, pab

acCTOThb NUTAaAaHWA WU HanpaXeHUd NUTaHUSA.
M3 nNnonyyeHHBIX pe3ynbTaToOB cnepapyer,
ACMUHXPOHHOTO TeHepaTopa Ha 10%wunmApwWRAC
3aXxmmax TreHepaTtopa Ha 0,64% no cpaBH
Mpwn 2TOM, TOK namMnb MU €€ MOWHOCTHSDb
7, 7 %.
B pesynbtTaTtTe TeopeTnmyecKUXx U 2I3KCNE
pas3pa@oTkKaOMNNeKCHas INeKTpodPuM3InMyYeckKas
poaAMHaAaMMWYeCKUM y3namm A[NA YHWUUT-0Xe
CeKkoMblXx B capjgax.
QneKkTpoonNnTMYecKNUNW y3en ycTaHOBKMWU B
TUMNnalBld(6 wt.) ¢ nNnnTaHBEER /a1 .1 dlleip a Ha
HaceKOoOMbX O6bll1 NPUMEHEH WUMNYNbCHBN NC"
NnMTaHMWAd UMUMNYNbCHOIO MCTOYHMUKaAa 12..15 B
MM, TONWMWHA 3NneKkTpopgoB 1 MM, WNnpUHa
nekTpopgax mAy nwkE e B mepuopn c /Telfi%o B a H
ANWTenbHOCT B, =04m@cnbcoBe K TPOAbL 3aKkpenn

WnHax, COEeAVWHEHHBLX B paMy oBafnbHOW (
APYTonhn MU cKpenneHb MeXAy Cvo30 OHIM XT apKa, 3 M
B OAHOIW MNMAOCKOCTMW C 3n0eKTpogamum [ApyTroc

dkcnepummMeHTanbHasa npoBepka pas3pabo
Ha OCHOBEe CYyWEeCcCTBEHHON pas3HUWUB KOMANL

HacekOoMblX BpeaunTtenei C Pas3HbMMU r
asapoaMBEGNMUM U SNeKTPOoOMdU3UNUYRTTKMaIK T acH T |
nepeMeHHOM ¥ TMNOCTOSAHHOM TOKE. On bIT bl
gecaTuMuneTHeM OJAHOPOJHOM MaccusBe C 67
B pes3ynbTaTe 3KCNepuMeHTa 6 bl N
SNeHpMBMmUyecKkOoOro y3fna ANnNss yYyrHeTeHWSHA Ha
ANSS WCT-AWRPRRBAHTOB, paboTawWMXx Ha ne

Cnncoxk BUKOPUCTAHUX JAKepeJt
1. Croft B. A. Tree fruit pest management. Introduction to insect pest

management. Edit, Meta | f R. L., Luckman W-508. ,

2. Geier P. W. Management of insect pests. Annual Review of Entomology,
vol . 11, -49066. P. 471

HaykoBuii kepiBHUK: YO p H a M o. , K. T. H. , O
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BUPIIIEHHSA EJEKTPOTEXHIYHOI HAYKOBOI 3AJIAUI 3
MNIJIBUIIIEHHS BPOXKAVMHOCTI TEILIMYHUX OBOYIB HA OCHOBI
EJEKTPOMATHITHOI TEXHOJIOT'II B TEXHOJIOTTYHHUX
CUCTEMAX POCJIMHHHUITBA

Cepr e e hadgdl@po€.pl.ua
depXaBHBiE eXHONOrNi YHMUW YHIiBepcutTer

MepcneKTMUBHUM HanpsaMKOM AOCANI AXeH
MOi HoOBaHOT O06pPpO6GKWMW NonNuMBAaAaNbHOIT BOAMWN
3papnpy.
3a AgonomMOrow enekKkTpoMarHIiI THOT o6 pa
AT PUMY BHRHTSM BCHHAGHBEH M X MNOKAa3 HWUKI B SKO
paBngaTtTun UMM npouyecomM 3a [ONOMOT O T
Ka3HHWwkeiTBpap.H Lle A4 O0O3BONUTbL CKOPOTUTMU
JawTbCcsa A0 PO3YMHY Anga cOiBkgpetHdHHa T
MT OTYBAHHSA MNOXWUBHOTITO PO3YUHY.
OnTuumanbHI 3HayYyeHHsaS pH i OBl BoOAgwM
OPONOHI Ui, Bi Api 3HAKWTbCA BIi A4 TMWUX,
€ Takox pi 3HMWUSA Mi X onTMMalnbHOI
apaBaHOMY XUBUMAbHOMY PO3YUHI T
OBKa pAaon4a MarHi THOT O6po6GKM BOA
6avyaTun MOXNUBI CTb 3MiIiHWM wMaArHI TH
nepemMar Hi YyBaHGLG. Me XXaHORBINIWEAaBKC
BMUBUYEHHS nNiTepaTypHUX agxepen,
Hi B conen i pob6pus. TpoBepgpeHMWN a
THIi W o6pobui BOAM Ta BOAHWUX PpPO3yY
e ixXopmpc BKOAKN 6Ge€e3 BUKOPUCTAHHSA KWuUc
T b Bi 4, XapaKTepuUCTMUK Mar Hi THO]
CTIi Py Xy PO3YNUHY. 3HaAaUYeHHH M a
OBYyBanucb nNexXWMUTHb B Meixaxy x0y, Oma
2,5 M/ ¢c Ta uyumnmcni nepemar Hi yyBaH
n
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bBHUX A[AO06puB B Tennuusax KOJJNUBaAaE
TBOpPEeHO nabopaToOpHY YyCTaHOBKY
waimy BoHa cknapgpaeTtbcda i3 6aka
CHe anapaTta pA[nAa MarHi THOT o06poc
opi B, Ha MarHi TonpoBOAi AKUX 3
AHOMY 3as3opi Mi XN NPOBD®MHWBKA HAYF

|l HOYKTOpP CTBOpPLE Mar Hi THe no
AMM NOTIi K BOAWU YN PO3UYMHY. Ana o
AHOBOK ANnNd 0o06pob6KMW NONMBHOT BOAMU T
pAaaAy OoBUMPE asHmaxogmitucda B Mexax 20
MA . MpoBepgeHi eKcnepmmMeHT anNnbHI A C
34UMHI B conem i MIi HepanbHM®NX LOOpUE

TrRPTOKS—H0 "4 ZRZOWEWWZTOLIAIKO —"
- T H o =
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PeTMUYHNUX 3anexHocTen I 4 a 1 M eNr 0COML/ VM
MEeHWMnX KBapgpartTi B.
PpW AOCAHNI fXeHHI 3MIi HN edekKTy wMar HI
n, obpobneHoil B Mar Hi THOMY norni
€EXHI CTb anpokcumyBantmu EKCMNOHEeHLUI ;
Hauyanwu MeT XgokuB aHigplame WK MpoBepgeHi
NUBI CTb BU3HAUYUTMU KOHCTPYKTMWUBHI
amMmeTpun o6pobKM BOAWN I PO34YUMHIB MIF
KcCnepumeHTAanNnbHI ALOCANI AXEeHHPO BUMU HIV
epanbHAYMNogOEpWWBPOOGLUI B noni KH@ O H
po6bneHi W nab6opaToOpHI W ycTaHOBLUI
aKMUM YMHOM Ha OCHOBI npoBepgeHNUX fc
MarHi THa o0o6pob6ka nNONANMBHOI BoAoW N
NNUH. Mpun uUuBOMEgACODOOBApIpAAHHE UBI TI
NbwyeTtTbca 6i omMaca pPpoCcCAuVH, Ni 4BMWLWY ¢
OBI npoBeAgeHNX p[OCANAI AXeHb MOXHa 37
M nNonemM KOPOHHOTO po3pagy nNpceamnmBs.
UbOMY cnocTtTepiraeTtbcHd 61 Nnb W p &
NbwyeTtTbca 6iomMaca pPOC/NUH, ni 4B MWWy
Kpauwi pe3ynbTaTtwn OTpPpUMAHI npwu 0 ¢
Hi ToOaKTMWBOBAHOI BOAWK.NI B§ 3 yr/aKTOakT vn |
BUNbHI CTb BCTaHoOBNeHOTO pexunm@c o6y

B I

]

CTaHb M X KopoHYtuunmQO%e m e K T™MI 0K
M, yac -obprebBKkullpoBepgedHi [0
B BDBAMW MIi H €ppoa3/HbH N X no6pus n
o MarHi THa | HAYKULI 9 NOBMWH
MYy nepemar Hi Yy BaHHI I 3 WBMW[
ajgaeTbcd 3 TPbOX I HOYKWmMOpBpLKCH,
oY a KOTY WK a 2 . B NoBI TPpH
KaMun poO3Mi WeHa nnacTtmMacoBa
Tpyowu «AKBapgppom». an4a 3 M
BYWTbCSH KOHUEHTpPaATOPWE M@AAHMHIT
nepeTnmMHae CBOIT MU CUNOBUMMNU
HIi THOTro nNnona HanpaBAE€HI nepr
I HOY K Ui i perynweTtTbcA wnaax
Han@Eyrpw MIyo aT iMmenkaarxo 0. . . 36 E
3MIi HIOETbC A Bi 4 0 ho 0, 2 T
: 3abe3neuyytoyn TpuUKpaTHe ne)|
3 efneKkTpomMarHIi TamMmu NMOpPi BHES
WBrb OTpuUuMaAaTKN 61 Nb Wi 3HaYeHHAHA M a
NWWBAaHHSA, 3aBgaKkmu yomMmMy 3MIi HOKOT b C
avyalwTbCsd KOHUeHTpPpaui e€ew i KOMMNOS3MNL
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3a po3pobneHow MeTOoOaAUMKOKW O6BYB nNpoBeE,
npamMeTpi B yCTaHOBKMU ansa O6bpob6KwM BOA
POHHOIO po3papgy.
YcTaHOBKa CKnapaeThbcCHs i 3 NoTKa, A
ekKTpopai ; EMNU KOPOHYHWUYUX €enexkTp
pe3 BXIi A aT pw/6co KN 0 A3ai € TWwECWAL KBi OCATHHY
6
K

=
o

oxopgaumn | PUHTOBOMY KaHany 7o
OXoaWUTHLb y B noni KOPOHHOT O |
pe3 BMUXI natpy@moxigaces bt @0 BY KCTUICB
NAMMoO4YKTMUBHI CQba/ye&eXXBMTHE BKIiNg WBUAKOC
NOTOK Ta WBUAKOCTI PYXY B HbOM&, s
HCTPYKUI 8 yCTaHOBKW pgae€e 3MOTry peryj/
ACTaHb K Mi X KOPOHY HWYPNKIH € 1® /1 PKOTIHML
pob6bndaeTtTbc4da. KpannumHHe 3 powyBaHHSH €
pPpOWYyBaHHI.I pocnaunH MeToAOM Manooo6’' el
peHHH ONTWNMABibHPXHUBKXQ OHXUNBUNDbHNX
paMeTpi B B KopefGeeMincygybaerTpapoOyx NAaASH
peHeBOI cmcrtTemMm obGMexXxeHUNn i € XIi Mi
ya BOAMW, XUBUNBbBHUX enemMeHTIi B i
HHI 3A01i NCHKOBATMWCAa CBOE€EYaAaCHO i B
6i p AO0OO6pPWNBB UBVEDITWK MBI, pia3 H U X Tennun:t
O3 HO Bi Api 3HAKWTbLC A, Lo [ npwusas
l ani 30BaHMUX BULOAHHSAX I HO A i BWUAB/
ManbHOT O XWBUNBHOTO PO3YUHY. 3a
i BWManpa c s |l CHywyYa TexHoOnNnori A B U
nuysax. MapanenbHO BUpowyBanm O0BOYI

i XUBUNMBbHUX PO3YUHI B B MaAr Hi THO
NbTa®H®wBKXePi eo0ori YyHoreoAauanmi aysap
Ky ©6akTtepuuumagHy eqdPeKTUBHI CTb LUbO
3HUKI B AKOCTI BOAOMW.
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Cnucok BHUKOPHUCTAHHUX JIZKEPEJI.

1. BUpobHMUTBO i APOMNOHHOTIO 3e/1eHOoTr oo
Mpono3wuuy+he, 14AC9 9-Bo
2KaHnpgnbéa B. TigpoTexHONOriga y BUPpI wer
i H. [/ THRO18.-oNe nsH(d .a 42

HaykoBuii kepiBuuk: Kocy ni Ha H. r. ., O. T . H.

[ty Oodzd? B' Sljodasdse’ yded2 kdz ojtemdls|
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EJEKTPOTEXHIYHE OBJIAJHAHHSA TA EJJEKTPOMATI'HITHI
TEXHOJOI'T JJIA JIIKBIZALII IIKITHUKIB KOPEHEBOI
CUCTEMMU B TEXHOJIOTTYHUX CUCTEMAX POCJIMHHUITBA

Mepaenos lO. 10., tte_nniekt@ukr.net
[ Y OQoadzd?2 B SISy rmzdzse’ ydzd?2 bEdz' o j temdIsg

HaykoBi Ta JO@RAKIMKESHHA OCTaHHI X p C
anbTepHaAaTMWBOKW Xi MIi HHOMY MeTOAY 3axMuct
eKonori YHo ©6Ges3nNne4yHOT i ePe K TUBHOI N
MPpUTHI YeHHA WKI AHUWKI B B rpPyHTI I Mmny
npouyuecom BUCOKOI WBMWAOKOCT.I HapoCTadH:!
i Hpopmaui WHot Ai ew EMIN Ha MembpaHuW KIJ

MpakKTMWUYHI pe3ynbTaTtTun NokKas3ywTb, WO
EMIM (yacToOoOTW NPOXOAXEHHA | Mnynbci B,
3anNoOBHEHHS |1 Mnynbci B, ekKkcnosunuyi a) M O
MeMobGpaH i 3arnmnbenb JNMYMHOK KoOoMax B
po3pobka MeToOoOAy I MNYANbCHOTI eneKkTpomMa
cMmcTtTeM ANA 3HUWLWLEHHA EAMBY KHOPK HEBMMA X CUC
nnoag®BIOAOHUX KYyNnNnbTyp €, 6e3CyMHiIi BHO, a

3acTocyBaHHS I MOYyNbCHOINO efnekTpomal
6i onNnori YyHMxXx WKiIi gHMNKI B (APOTAHWUKI B, n
rpPYHTI |, cycngpoB@aggEy SERBB HSAM TKaHMWH opr
PYMHYBaAaHHSAM MemM6paH 61 onNoOri YH U X K /1|
po3rndapaeTbca cepepgoBunuwe 3 BIi AHOCHOW
PO3KPMUBI aHTeHU|tB a/PBBHeyTabKEsH € CTTBPKYEND @ M 8 M H
none Mae 3afAJO0OBO/IbHATWN CcUCTEMY HecCcTa
obnactTi D, L0 3HaxoaAuUTbCA B rpyHTI |,
eneKkTpomMarHi THe none B LI W ob6nacTti Me
BenunuywHins, BmpaxawTbcH4 yepes A1 eBEKTDPp
MNPOHUKBIMCETWHTY, Ai eneKTpa U HY N propso FOVHKI H
6i onori yHoro wKi AHWUKa. Ha KopAaoOHI no [/
YyYMOBI CRnOMy4YeHHSa i nNoyaTKOBMUM yMOBaAM.

Pi weHHSH OAaHHOTI 3apgavi npoBoAanMnoc A4
BUPI WYyETbCA 3afgauda npo NMPOXOAXEHHSHA
30YyYAOXYETbHLCHI WCTNIpYMY B rpPYyHT. Ldani ,
B3aeMOAi 0O NPOHUKHEHHH B rpPYyHT nons4
6i onori Y4YHi WKIi AHWKMUM. B pes3synbTrTarti B
oTpuMaHO BUpPpas3 A[ANA HanNnpyXeHOCTI e ek
ob6bnacrtTi 3 61 ONOTri YHNM MU WK I OHUKAMMU.
onTuMmManbHE 3 Hayue HQ=AT /ellineak prypsoamraor CHTi iT H O T
Bi AnoBi naQ=200sed®@® HC. Mpun UbOMY 3H
peani 3 yeTbCcsa MaKCUMYyM C eJCeriH Leoirex T3pHIaHL
B

obnacrTi , 0 Mi CTUTHBb 6i onori YH U X
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NpyXeHOCT.I enekKTPUYHOTrIoOo nonas, B 3¢
xax 0,5 . .. o, 7. aAna 61 o0onori yHumx 1
3 HMUX reoMeiTPIMBIHW® X T PMDEB/Mb H € 3HaYeHHSs
Ai oi Mmnynbcfy= cd10aHlOBW.TbMpwn Ui n Beny
ayeHHHA HanpyxXeHOCTI eNnNeKTPUYHOT O 1
nacrTi 3HaAaXo0O/ONXeHHSH 6i onori yHor o LI K
XMIi CTb Ha BUXOLI BOCbMMUAI OAHOT -X eK.l
opHOro reHepatopa 1540 BrT.

Cnucok BHUKOPUCTAHHUX JIZKEPEJI
1. K o p H ehispd/mwwsadurad.ru/bolezny koren_rak.htm

3. CnpaBOYHMUK ©OGoONne3HeWw WU BpeguntTene
n b http:pwvww.sadurad.ru/bolezny_spravochnik_alfavit.htm
HaykoBuii kepiBouk: Ko cy ni Ha H. r., O. T . H

ey Oo dg? B' Blsjodsdzse’ ydzed?2 bz o tohdls

EJEKTPOTEXHIYHE OBJIATHAHHA TA EJIEKTPOMAT'HITHI
TEXHOJIOI'T JJIA IIIACYILTYBAHHS BOBHU B
TEXHOJIOI'TYHHUX CUCTEMAX AIIK

Kpasuos B. A., krava.21@ukr.net
[ jte) Oodzed?2 B ' tsisgen azisdgd 5 ) dzd 2

Ha ni gcTtasBi aHani 3y BI TUUSHAHNX | 3
ob6unuTwu BUCHOBOK , 1TYe) | CHY DY UM cnocao
MTamMaHHI CYTTEBI Heagoni KW:

B pe3ynbTarTi aHani 3y, po3paxyHKY
paMBOPOBOKW BOBHW O6YyAuM OoOTpuUMaAHI HacT
1. MopgaHHSA ocBojaui y wepcmSsai TPbOX K
'A3aHa BojJga, pyxnuBa Bopga, posigeenur
XaxX 3Mi HMU BOMNOTOCT.I Bi g ‘COPW3paxyn
aAaYyeHHA BIi Api3HAWTbLCA B+pRpl%.kchhephHme
cepi yeckoro pe3oHaToOpa OTPUMAHI
EeNeKTPUUHMUX nNapamMeeopa Bi CHUTI MM alHeFP |
cTemMa, Wwo 3 abmlmiepiyEa HTbO 4 HYECYE H A3 a9
cnepumMeHTanNnbHO MNOKas3aHO, L, O npga:m 3
nnmymuHa ¢ [ . 4 . BctTaHoBnNneHO, Wwo AN A
XUTb B Mexax Big 1,5 po 0,6 oawkGi.vuuyb
Y po6oTi 3pob6neHi TeopeTwWUYHiI pocnipf
il BN 1wvuB HB Y Har pi BYy. OTpumaHoO BUDP

MnepaTypu BMUCY WY ET bKCOAO PBOOMBHHAUT MB i040 cusdar
Ka3ywnThbsb pPpe3ynbTaTuWBYHUKUT, b ac amMaK @)X M/
bpatTunm Hauwbi nbw edPekKTUBHI TT pexunwmu.
XNMUBI CTb BUMOpaTKuu onNnTUMaANbHWUN cnoCIi
KoX 11 po3Mi pu. Po3paXxyHKOBI 0 03B
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O6i YHNM X YITHMXA W@®3 O0OHATOPI B. HaBepgpeHo
WKwn, AaxXxepena HBUY, 610K ynpaBni HHA.
Bys nposeaeHmm po3paxyHOK <cnipanbH
6nnuyi Ha cnanpgi 10 BKaszaHi OCHOBHI
3 aHani 3y oOoOTpuUMaAaHWNX, 3 Al0eXRPOCUTREN | B
Cywi HHA 3 afnneXuUTb HAK BI A BeNWYUHWNU BMI i
Wi NbHOCTI HBYU eHeprii. [ANnsd CKOPOYEHHS:S
HeobGXIi AHO nNparHyTun O TOro, wob6 3a Aac
ALOBIeNC BOMNOTI CThb BOBHMU o 30 Co. 40 %
BONorictTb, TWUM MeHWe NnoTpi O6HO Yyacy po
Boga, npwu BonorocTti 40%, TemMnepaTypa
06' eMHOT Wi nbHOCTI PHBW eHeprii 0, 01 E
3acToOCyBaHHSA UUKAI YHOT A[AO0O3BOMNAE Npl
i npu 6Ge3nepepBHOMY pPexXummi 3MEHLWNTMWU
pPpO3pUBHOI HaBaHTaXeHHS I Bi OHOCHOI M
eHepriew Bi A4 BenneuMBroTiOOHawBBROEHIL Ha
AHani 3 OoOTpMMaAaHMUX 3aleXHOCTeNn NokKasye,
ITT BIi AHOCHAQ Mi UHI CTb 36i NbWYyeEeTbCSH Ha

Ha 400 ... 500 <cH.

Cnmncoxk BUKOPHCTAHUX JIAKepet.

1. H anyp4yoH1g3CcBTOB € H H a A KOHMpepeHUMNA- «
TEXHMUMYEeCKOT OO pas3BUTMUS 3aroToBKMN —n
HeBMWHHOMBICK : HIHAAM @L, 1995.

2 . Ky3bMunuuyes B. E. 3akK O0H bl n dopm
TapaHoBKKeB.. : HaykoB864d4ymka, 1989.

3. Wool Articles.https://www.thesheepsite.com/articles/cat148/wool/

Haykosuii kepiBuuk: Kocy ni Ha H. r. , L. T. H.

[ jtGy Oodzd2 B' ljodzsdse’ yded? bkdz o j tefdls,

EJJEKTPOTEXHIUHE OBJIATHAHHSI JIJIsI HEPYHHIBHOI'O
KOHTPOJIIO CTAHY OB’EKTIB, AKI 3HAXOANBCA I AI€TIO
EJEKTPOMAT'HITHOI'O ITOJIA

Kupuuok B. O., tte_nniekt@ukr.net
' Yy Oodzd?2 B' Slsjrdesdzse’ ydzd2 Edz' 9 j temdls

laHoOBHI YAaeHW KomMmMi ci i, WlaHOBAaAHWMUMN T C
MeTa AKOI po3pobkandeaBroNAX N 3@QEDHHOT
XeMi nNwMi HecuUueHUI T CcinbcbKoOrocnopgapecbK
di 3 MY HUNX UUHHUWUKI B B TEXHONOT I YHUX
BUPOOHMUTBaA.

Bi onori yHi ALOC/NI AXeHHSAd, Wwo nNpoBOAHA
mMaTepi i, nokKkasanwu, o opraHi 3 mu a
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H N X enekKkTpPUYHMNX [ Marl HI THMWX
oMar Hi THOoro nons«.

I 3 y3ara/sbHeHOI cCncrtTemMum nNOKasye
I B B3aeEMOABRANEMBHXampHOBREMBMN |
I UHUM 06' ekTOM, BHYTPI WHI M C
AHHAM TnNepeTBOpPEHHH I HopmMmaui i1,
NHI LUX enemMeHTI B.

3 UM CNMEeHHUX MeTOoOAl B BUMI pYy GaeTnIyT

MeToAaMu
TakKk |
NKOMI He
MaKpoMm
3acrT
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ni gcwun
NMeBHUM
MeTO0A4MN
yeobwnuwe
Bi ANOB

, WO [A403BONMNAKWTbL cnocTepiraTtTwun 3eé
CYOKNIi TUHHMUX | KNI TUHHNX CTPYK:"
CUEeEHTHOT O napamerTpa, mMnor o Her
oNneKkynsapHowicdo.cBi TuUu 36epiraert
ocyBaHHA HBY BuUuNnpOMIi HIOBaAaHHA MI
3HaxoaounuTb BCe OiIi NbWwe 3acToOCyBaAt
po3pobka MeTOAUNKMN TEeXHI YH U X
nwowBaTtTunu cTaH 61 o0n0ri YyHMXx OODLDEKEI
MM UYUUHHUKOM nNPpwu po3pobui Cyuya
KorocnogapcbKuUuXx KYynbTyp.
€El MeToOoOw O6yno po3pobneHo I B 1"
ror AKOINo MOXHa BUMI pwBaTmnm 4
nvmamMmummn@eskrno, EMI, nas3ep) 6i 0X
obneHa cuncrTema noB' A3aHa 3 KOMI
BaTW O6POOGBKY oOTpuUuMaHOT | HdoOpMe
€ 3 OCHOBHWUX BMUMOT, WO npe4g
| NIOMI HeTwes UuinpammBsmisiign n BNUOBI p
yBaua A n s LbOT O cni pn 3BEPHY"
MBHOC ' KoBaHOi Oi oxeMi noMI
aeTbC Mi HIOBaHHSA.
Tpanbob BT e potOBHUckyvHeed®8 na c T |
i 4vac eKTpy | MawwTb BYXH\
o He ponyckae 1T X BUKOPUCTAaHHA
I nloMi HecueHUI T . AKHaMnNnoOBHI we U

T
A B
Hi

T

ocaiBy®BEBIHMNOEQHYE B cobi BUCOK:
A1 e 4N A MOBHOT O BUKOPUCTat
yBarTWu Takuni eNnNeKTPOHHNUN npucrt
MYHI i TUMMYacOoB.I XapakTepucTni
0 €
agadyy BuUupiwye nigcumniwBanbHUN 6
oBay i AUWCKPUMI HaToOp. Mi gcuvwnios
BMUMoram, TOMYy O6yno npupagi neHo Yy
K a po3paxyHKY CTVyyneiTHbucaaic TP a o 6 a
BCbKMWX CTyni H4YacTMuUX nepexopai B
| pbae edekKTy BIi g6GMUTTA Bi g nNooAawunE
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B pe3ynbTarti TeopeTunWUYHOTO [ € KCIeé
BUTFI OTOB/NE€HMUI AocCcni AHWUR 3 p at3io K c n dkpmpia
Y T/NAMUBOCTI (370..830) HM, Ma€ MakKcumaj
(400..440) HM.

Mpunnag po6GUTbL BUMI P | HTEHCWUBHOCTI
peecTpauyirl XeMi nNwMi HecueHUI T 3acToCoO
TUNy -BIYWoO nepeTBOPWE CBIi TNOBUN NOTIi |
AKWUX Nponopui nHe 4YMcnNny KBaHTI B CBI Teé

Mpwn HeobXi AHOCTI nepeagb6bavyeHa CUCTE
OaoHNM 3 HaMmBaXnunaei WK X UAHHWUKI B Hap
NMOMBKY Baua B 3afgaHomMy pexXnmi € 3 al
BUCOKOBO/bTHMUM AXepesioM XWBJ/EHHSA, a
Li ToMy HaMWBaXNnNuUWBI WMUM € MNUTaAaHHA nNpasBMu
®EMN 3 nipgcunwBalbHUM I peecTpytwyunum 67

By na poxB POBGREHT PY K UI 4 BUMI prBanhb.l
Bumi proBanbHUMR nepeTBOplOBaAu-y CKnapaerThb
6i onori YyHmMx 06" ekKTi B, OoO6MagHaHHHA KOMY

OT Xe, npeacTaBAeHUN ni gcunwBaibHMUNI

BUXIi AaHUWKW onip PENMN 3 AgMWCKPUMIi HaToOpOoOM.
Onsrabe3aneyeHHS cTabi NbHOT O XWBIJTEHHSH
6yno BUIFIOTOBJ/IEHO BUCOKOBO/NbTHE AXepe

cTabi NbHIi CTb CTPYyMYy Ha pi BHI AecAaTka
TAaKOX MOX/UMUBI CTb OMNeEepaTwMiB HHOAI Nop yprew yonexss
B npoueci po6oTwn xeMi nNOMIi HoMeTpa.

MeToWw ekKcnepumeHTY 6yno BCTaHOBNEeH
ni mMmeTpoBOro pApgiana3O0OHY AOOBXWH XBWIL
ONOTri YH U X npoueci B Haci HH S NweaHun Ly

|
|
a
M 6i oxemMi nNnwOMi HecueHUI T B Nopi BHSAF

paMeTpun BCTaHoOBMANWBAaAanNuMcd 3a BenNUWYNH

l oXxXeMi nNlOMIi HecuUueHUI T

Ana cNnOHTaHHOT 6ig®xve Wil/BAMIAHK SIC LBE HLE XK
0057@Bi o 118@; nopgné2i Hgy Y o E0a HE@BI 41 02 @1
po 2200.

AHani 3 eKcnepummeHTaNnbHUX AaHMWNX no.-t
i CHYIWOTb ONTUWUMAaAnNbHI napamMeTpum nNo 4YyacT

cnocTepiraeTbcsa MakcCWMaxXIEbMii 1 KBMI i HHENC Lj EHHT
JocCcTOBI pHI CTb OTpPUMAHMNX O aHuX B U3 I
aHani 3y. 36i NbweHHHI CXO0OXO0CTI B NO/MbOE
3pocna Ha 5..9%, ypoxaihn 36i nbwMBCSHA Ha
NOKa3HWKI B cynpoBopgXyBanocs:
-3 pocTaHHAM KyuwysBaTocCT.I Ha O, 5..0, 7
-361i NbwWeHHAM AOBXWHW Konocy Ha 1, 3.
-3 pOCTaAaHHAM MacwWm 3epHa B nNepepaxywHK
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CnmcoK BUKOPHCTAHHX JKepeJT
l.BonkoBKBBOMpOCY O B/NUAHMWUIWW as JTIEOKCTEPBW
KayecTBa CceMdaH H O B bl X KOp MO,BBEDX1 K p &C TBe t
Cysopuu B. N. [/ 3anunlOBHT ./l 2@ BHA a 4 C K C
2 . CatThnkwWHa lloBblWeHNE NOCEBHBLIX K a

nyTeM nNpeagnoceBHON naeépaaot@aoT/iaeg/ Kk NAHMEE. K,
Wy maesa A. H. [/ Tpi99siBokny. 6 aOH8EC K322860. C X U,

3. Bunbk TI. . Bo3spgencTtBuMEe Ha CeM¢
Bunek TI1. n. , Komap B. n. , Ce pQ97oNe4. O . [
C 31-32.

4. Electromagnetic Noiestructive Evaluation (XXIIl)Series.Studies in
Applied Electromagnetics and Mechanidolume 45. Published 202(Editors
Guiyun Tian, Bin Gao. ISBN. 978-643681184 (print) | 9781-643681191
(online). Open Access. https://ebooks.iospress.nl/volume/electromagaetic
destructiveevaluationxxiii

HaykoBuii kepiBouk: Kocy ni Ha H. r. ., A. T. H. ,

' d 6 Qodgd tslsj mdzdzse " ydzed?2 bEdz' o9 jJtemdlIsd s

BUPIIIEHHA EJIEKTPOTEXHIYHOI 3AJIAUI 3 NIJIBUILEHHS
BPOXKAMHOCTI ABJIYK HA OCHOBI EJJEKTPOMATHITHOI
TEXHOJIOT'TI B TEXHOJIOTTYHUX CUCTEMAX POCJIUMHHUIITBA

Byxkup L. B,, irinabukir4d51@gmail.con
[ Jtey Ooded?2 B ' SlIsjmdesdzse’ ydzd?2 Ekdz' o tefm

3a6e3neyeHHs HaceNeHHS MNNOAOBOW 0j

pi BHeM BupobHmuytTsea, ane i e PeKTUNUBHOI
3HayHa pgon4 BTparT nnoAai B (goo 30 %
AoBOAMTMCA Ha nopaskKy 1T X di3s33ionori YyHyv

| cCHywya cumcrtema 3060epiraHHda nnoAai B 3
(PrcC) 3 pocToOiHCTBaAaMW K@pPAKITEBPU3YETHbLC

MporTe, SHUWEeHHA Qi 3io0onorivyHumx i rp
O6yTuM oOoOTpuUuMaHe TiNAbKW NpPpuW ONTUMAaANbHOM
BnAamBawyor o EMII

Ana BMU3HaAaYeHHS UWUX napamMeTpi B 06ynwu

€eNeKTpPWUYHOopreod MHIN AT oyHCkeo T o0 c PepuMYHOTNo u
OCHOBI Mopgeni., AaKa npeagcrtaBfneHa Kyne
cepegoBunwem 3 i enekKTPUUYHOW i MarHI T
BM3HAaUYeHHI ULUbOTro nonda 9K yceeprigmwiiy 6
(a6bnyka) Mae cdPepuMmMyYHYy cuMeTpiw, TO poc
B CdPepuUUYHIi M cunuCTeEeMI KoopauHaT 3 noy4yar

TeopeTuUuyHNMN aHani 3 nMokasas, Lo o o
noBepXHI Aa6nyK CNni [pwnoampaoBHOgLMWM T 18 /1 8K T B
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BUNPOMI HIOBAaHHSH B pA-i7a/n alBlow,i MIRACT®IN Ui

NOTYXHicTw 650..750 MBT i Bi gHak@Gow He
Pi weHHSd 3apadi , NoB’ A3 aHe 3 B W3
BUCOKOCTAaAaOWN/TbHOHOOI O NEXeETPpeo/Ma rsi gi ana 3
dATMY, 3 BOAUTbLCA OO BU3IHAYEeHHSA enNneMeH
KBapueBOro reHepaTtopa B Mini mMmeTpoBUM
OnTuumanbHI napamMeTpn CXeMU T eHepart_
Kpurtepi em Mi HiTMmyuwa/ c Tmpourenn e(pgpa 3 n) KONnWuB
reHepaTtopa, WO CUHXPOHI 3YyETbLCA. MoK a
Ui TKOM BMU3IHa4vawTbCd NokKkas3HuUuKamnm GATMY:
CTI WKIi CT 1, wo i nbTpye 3gaTHI CTIO, 4 Un C
ana aHamkaegTicTCUCTEMMU OAMY 3 a Kp
BUKOPUCTAHMUNI 3anuc npouyeci B 3a pagono
Po3spaXyHKU nokKkas3ywT®b, wo cumcrtema ODATL
Ha ocHOBI npoBeAgeHNWX AO0OCNi AXeHb 0y
Kinbus nomMmpo&kyBRAUYN3 KoediNFILEDNTORM W@H AN
Ki nbusa 3 Koedi NN=OHTOM MHOXEHHSH
MHOXe€eHHSH yacTOTMU B nepuwomMy Ki nby

KBapuyoBOro reHepaTtopa 3 YyacToTOm 50 WM
107..108.

3 ycCci X MHXXeHHS B CyMapHYy cnekTparn
a3z oBUX WYyMiIi B Hanwobi NnbwmMin BKNapg BHOCWKUT
Wy MM MHOXaTbCd nNnopganbWMMM KacKapgamu.

3n= 5 NOBWHEH MNOMIi WaTMcad nNepuwum.

Ha Bi AMIi HY BICEamBiXB ,JHMO ®BU3IHAUYAIWTDL
noaanb Wi Ni-0OMABDKYBBABH.I KackKkagawm OKDP
MOBMWHHI NOCUNUNTWU BUXI AHUWIA cCcuUurHan Ao

pob6boTNM NOMHOXYyBa4iyi B Ha pfiogax 3 HakKkor
Ana kKpawaii thi napp3MTHNUX T apMOHI K i

AoiopoM 3 HakKonuyeHHam 3apaapgy (AH3) cr
pexunmi NMOCUNEHHSA, a AnAa 3abe3nevyeHHH
Kackaagun nocuneHHSa i MHOXEeHHSA4A.

KBapuoBuin pesz@BanpmunrokenHaKXepuwi n Me
3 YyacTtToTow S50 MIu. 3 OTpUMaAHUX 3anex
BUXOAI KBapuLuoBOro reHepaTopa <CcKnapgae
qaCTov‘qmzlo'ﬁca piB8Haal@nekTpanbHa MNOTYXH
CUurHany Ha BUXOAI KBapulo3dormb/rleuH erp@wn
HacTpoEeHHSR g0Dpno kIy. Oani eKcnepumeH:T
MOMHOXYBaui [ ni gcunwBauyi B KI nNbuya4ax
MIuy T3caccoByBanmMcsea MNOMHOXYBaAuyi 3 KCB no
6i nbwe 2, 5.

KK MHOXHUWKI B CcKnapgpae Bi g 23 [0 25
npuBepgeHa Ha nnakKkarti 8, aMmnni TypgHa |
puc. 9 i 10. Ana @TpnoaykKAOMBIKCHMAa B
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3acTtTocoBaHuUNM nipgcwuwnisay, 3i 6paHuim 3a
GanaHCcHOT OO ni gcuniwwBaya nNoKas3aHa H a
npeapcrtTaBAeHO 30BHI WHIi M BUTrnang 6anaHcH
i BuesagparkypHumumum HBY mMocTamwnm, [(Ha250 pat

MBT (oagHe nneye mMopayna) Ha 4YacToTi 50
Mateq= 1 s8T1T.,4, KKO = 28 %.

Y aApyromy Ki nbui ®AMY 3acTocCcoBaHU
naBgwmypoNi THoMy Ai opfai TNNy 2A7T62A 3 B
BUXi gHmnm 50 mMBT. PiBeHb O6i UYHMUX cCcKnMnapgo
He MeHwWwWe 22 ab. CxemMa nawHo Xy Blaly a prmpc
BXi AHI W NOTYXHOCTI NoMHOXYyBavya 250 ™
MBT. PiBeHb NnNob6Gi YHMX CcCKNnapgoBMUX WO HNX

B AaKoCTi CWMUHXPOHI 3ymw4YOro Kackapy, H
Bi OKPUTMUINI GOHOMIK OP@B OHATOP H a TPboOX
KOHCTPYKLUI T Ha 4YyacToOTI 75 'y 6yna o
Ni A CYMOBYBAHHSH MOTYXHOCTI 8 0 %. Kopo
HyacTOTW Ha BWx30a0i 4Yacck n@Eucai,plitB MiOpa nj

OWCKPETHNWX CcCKNnapgoBUX Yy BUXIi AHOMY CWUT F
EnekTpoHHaAa nepebypgoBa 4Y4acToTwu 3401

nepebypgpoBwu 600 Ml y/ B. B pesynbTarti
ALOC/NI AXeHb BCTaHOBNEeHI , Lo AN A 006
BMPOMI HIOBaHHAM nepepg 1 X 3b6epiraHHawm

BUNPOMI HIOBaHHSA,
Ana BUPOOGBHMUYMX [AOCNi AXeHb No o06poc¢
CoOpTYy «FTonpeH» byna po3pobneHa nepe

TpaHcnopTepa BMUWKOPMUCGAT30 BXyacpTabkCTae p UP T N X @&
Al enekKTpPpUMWYHA NPOHUKHICTbL 1, 9; TaHT eH
75,8 IrTu (TeXHixwHO0 XxXapaKTepuUcTUKN YycC
po6boya 4vyacToTa 75,8 TITluy; KOpPOTKOUYacH
BUWXiI AHAa NOTYXHIi cTb 650 MBT,; KpyTwnsHa
BunpobHwuui AOCNHNi AXEeHHA nokasanwu, o
cni A OnNnpoOMi HOBATMWU enekKkTpoMar Hi THUM
yacToOTa 75,820, 1 rruy; nNobpPREOGC DB MBa
ekcno3unuyi i 60+5,0 <c., fe.MnegpaTy QWb an
Mi i MeTpoOBOT O A1l ana3oHYy Ansa 06 poO6K
Mi KpooOpraHi 3MM Ha 1T X MNOBEepPXHI i 361 nt

npu TemnepdS yBpiy so8B.a2xOWHbL OT 0O CcepefosBulLl
Cnuncoxk BUKOPUCTAHUX JKepet
1. Lockhart C. The influence of low oxygen levels and relative humidity on
storage of green tomatoes / C. Lockhart, C. Eaves // J. Hor: 2@1.7.— Vol. 42,
P . 2288
2. Otma E. C. Controlledgtmosphere storage and film wrapping of red belpep
pers / E. Otma // Acta Horticulturat.2015.—Vol. 258.— P . -5®1.5
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3. Parsons C. Storage of mature green tomatoes in controlled atmosphere/ (
Parsons // J. Amer. Hort. Sei2016.—-P . 47941

HaykoBuii kepiBauk: Kocy ni Ha H. r. ., A. T. H. ,
[ ey OQoadzd?2 B ' GSIsjmdzszse’ ydzd2 bkdz' o j temdlIsy

TOCJAUTKEHHS ®YHKIIOHAJBLHUX MOKJINBOCTEM
PEKJIOY3EPA PBA/TEL-10 JIUISI PE3EPBYBAHHS EJIEKTPOMEPE X

Craxwmiu JI. O., stahmicl@ukr.net
r JteyOsdzedels j n dztsdzise * ydzd 2 Edz' o j tof

MOTru”n niagBuMnwWeHHS Hapfgi AWHOCT I enecKT|
Tb OYyTW BUKOHAHI nmnwe 3a ymMoBMU LW
BaHHH B po3nNoAl NbHWUX Mepexax, 0

KROMEHEOAXEHNX A1 NAHOK MepexX 3a p[o0r
3NeYnTn CKOpPOYEeHHSA nepepsB B eNnekKkT
Ob6Kamu B UbOMY Hanpsa4dl 2 e 5 /p6e3kOn o
PBYBAaHHSH eln® K KBq Me p kR K B 1 MOT1CGBC/b 5K ¢
pueEMCT BEQ eTTgpRAXK WA A

T a NOoOCNi AXeHb NONATr ae B aHani 3i

I T WwW X =2
- ® O 99 X ® O

Bun
Xy
Py
M U
6 e
3 p
3e
iy
Me
eknoy3sepiB-101PBAE/ T BAQ anA pe3epBYBa
enNnekKTPUUYHNX Mep@xk Banpyrow 6
Bi oHocHO 3abe3nevyeHHH HAOBRKARWOOPIK I
Bi gnoBi oHO pfo T[TlpaBun ynawTyBaHHA enel
enNeKTPUYHOKW W TennoBOW eHepriew pos3agl
cMcrTemM efnnekKTponocTayvyaHHSAa, aK i | H WK X
yacToOTOl 1 epeBBRIAEOBITMONOCTAavYyaHHA B
Mepexi, aK I 3anexaTb Bi A Hapi WHOCTI
NPUMUHATOKW CUCTEMOKW TeEeXHI UYHOrNro o6cnyrc
Mi gBMweHHSA Hapgai WHoOCT.I eneKkTponocTa:
6y TWu BWIK OHI N We 3 a Yy MOBM WMPOKOT O B I
KepyBaHHSH B po3nNoAil NbHWUX Mepexax, 0
BUMMKAHHSA MNOWKOALXEHNUX A1 NAHOK MepexX 3
3ab6e3nNeynTm CKOPOYEHHSA NepepB KE NSBHANKMT
po3pobkammu B ULbOMY HanpasawMdl2e 5/p6e3k0n c
pe3epByBaHHA d0ekkBpomMmxpeidxsund oToBI/A-€ T
EnekKkTpunk ».
Cnucoxk BUKOPUCTAHUX JKepeJt
1. KapTtauwes . A . KauvyemcwiBso B 3 JTAMKCTI
9 NeK adoKEeH 1 A . CnotpbrRsenmnoobeanevyeHnd

KanyrwMon. MOUN+12® 0d..

99



2 . MupouwHMkK A. A. AHanns3 coCcTOAHMUA
B CeNbCKUX CeprAH WK A./ ABi cMwap HTY ! X
« XTI », —N04HC. -A@0

3. Maspepnu A. B. Cn 0 eHoOGChLT MM OMB3 bMUEEPHAN
MHGpOpPMaAaLULMKM C U ETTPEUVH eycuKeoTlia 33Hneepkr mm [/ A.
By3oB. [lpo6newmh04smMe plP.eC .n «3iA.9

4 . Xe xeneHKko, n. B.roMagumoppoBapnpaTH
XapakKTepuUCTUNUK 93NeKTpUMYeCcKMX HaAr pysok
Ca HK O, B. M. CtTO&naepoBaTeMu8d na.t, 1990

S . BorarTtebepesB, n. n. Mai " & M apTemkinemMcokBO €
ycnoBunax Heoun peppgleneHHOCT aTbpes, B. 3
—~-YnamHaTtTop-BO HMammorpadmnm3MWMBTY, 1999.
HaykoBuii kepiBuuk: [ ' totsh dzd € .. H. Is. dz. |, ]

jdzj Clies sfls Oy O dzdz” 50 jdjtecilsdydescts
B' Slsjndsscztse’ yded?2 kdz o jteidlsjls

JOCJLIKEHHA 3AXO0A1IB 3 HIATPUMAHHSA JOITYCTUMHUX PIBHIB
HAITPYI'U B PO3SITOAIVIBHUX EJIEKTPUYHUX MEPE/KAX

3anopo:kuenko P. A., zra@ukr.net
' d ey OQoadzd?2 B' SIsjrmdztdzte ' ydzd 2 Iz dz

EnekTpuuHa eHepri a, L0 nocTtasBinNs
opraHi s3auyui amMmm cnoxmBayvyamM NoOo [AOroBopa:
wWo xapakTepusyeTbca 36irom y 4vyaci npec
CNOXWUBAHHS, a TakoX HeMOX@ 1 BN OCBTEKP H @
Bi anoBi oHO, AK-AKor orosany, O6§@b enekTp
NOHATTA «AKI CTb>».

Bi AXMneHHA NOKa3HWUKI B HAKOCTI enekKTf(
131099 7 , Bi A HOPMOBAHMUX 3Ha4vYeHb nor i
€ENNTeKTPOYyCT aTHKEYPBIaoHNHOSC T a4 alib H U X OpPr aHi
enekKTpoeHepriitT Ta MOXYTb npuBecTWn [0
y nobyToBOMY cekToOpi . Tomy ni gTpunma

Ci NbCbKMWUX enekTpomMepexXax € [AOCWUTb T
Hali6i nblw XapaKTepHUMMU Tunamum enekKkTpPoC

yCcCTaHOBKMW eneKTpPUUYHOT O BUCBI TNEHHSH.
enekKTpoTepMi YHIi yCTaHOBKMW, a TakKOoOX BE
nepeTBOPEHHA 3Mi HHOTro CTPYMYy B nNOCTIi V¥

MpakTuVwaiee HH 4 ogepXaHmunx pe3ynbTarTi
3MEHWEHHA €KOHOMI YHMUX 36MTKI B BIi 4 Her
HOPpPMOBAaAaHMWX MNOKAa3HWKI B HAKOCTI eneKkTpoO
ob6bnapHaHHSH T a ni AoTPUMaAHHA pi BHXi B 3 H
BUKOPUCTAHHAM TeXHIi YHMX 3acobi B.
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Bi oXxXvMmneHHA NOKas3HWUKI B HAKOCTI enekKTY(
131099 7 , Bi A HOPMOBAHMUX 3HayvYeHb nor i
enneKkTpoycTaTKyBaHHA eHepronocrtTavyansbl
enNnekKTpoeHephbilipmMBRe™MDKYLO 3HAUYUHUX 3060UT
Ta Yy NoOGYyTOBOMY cCceKTOpI
CnucoK BUKOPHCTAHMX JIZKepPeJ

1. KapTtTauwes N . . Kayemcwiso B 3 JTAMKCTI
nNeKTpocHabXeHMNA: -TpPOmMEC amb bo Beercal e @H 1 A
Kanyr wMoNiQW, 20Q0. c.

2 . MupouwHMK A. A. AHanmns3 coCcTOfAHMUA
B CeNbCKUX cCceprAWHWK A./ ABi cMwap HTY ! X
« XTI », —N2 04H4C.. -4@O0

3. Mas3pgpepunu A. B. Cn 0 eHoOGChLT MM OMB3 HMOR AP HAU
MHGpOpPMaAaULMKM C W ETTPEUVH eycuKeoTlia 33Hneepkr mmn [/ A.
By3oB. [lpo6newmh04smMe plP.eCG .n «3iA.9

4 . XexeneHko, n. B. MgeaoppoBapnsaTBH
XapakKTepuUuCcTNUK 9NnNekTpuuyekbkMx BarXdegxrorxe
Ca HK O, B. M. CtTO&naepoBaTeMu8d pa.t, 1990

5. BorarTteoepesB, n. n. Mai M & M apTemkINEeMCOKBO €
ycnoBumax HeonpepgenewnuHoctwn [ N. N. Bor
—~-YnamHaTop-B0o WHpamdpuwn MI TH3,4 81 9%9.9 .

HaykoBuii kepiBuuk: [ ' totsh dzd € . [. H. Is. dz. , ]

jdzj Sty sfls Oy O dadz™ 50 jdzjtecjlsd ydesets
B' Slsjodesdztse’ ydzd?2 bkdz o jtemdlsyls

JOCJUIIIZKEHHA CUCTEM EJIEKTPOIIOCTAYAHHA

Koctiok C. 1O., kostjyk@ukr.net
M d ey Os8dztls | mn dzsdztse ™ ydzd 2 Ekdz' o j tef

YkpaiHa po 2014 poKY WOPIi YHO CNOXMUE

nanunea I Bi AHOoOcCcuMunnaca [JO eHepropgedi yy
npumpoagHoro rasy T1Ta 85% cwupoi Ha T un i
pi B8O e3nNeyYyeHOCT.I YKpail HMNM BNlNAaCHUWUMMU |
NMOACHIWIWTb BUCOKOKW eHeproemMHi cTo T 1 ex
y 2,6 pas3uw nepeBulwye cepepHi m piBeHDb
aKTyanbHMUM CbOT OAHI € @EHEPHEPgE CHERQQIID
eHepreTmMyHy He3anNnexHi CcTb MOXHa 3Ii CT as

Ha cboropgHi WHi W pgeHb po3noai NbHI e )
BaXKOoOMYy cTaHi, o O6byMOBNEHDO BUCOKMU
3 HOLWEeHOC TOi 6 neaspeHKaTHHOA Be/MKMUMN BTpaTtTawm
nepepgady, HW3bKWUM piBHeM aBToOMaTwMi3alyi

Hayui oHanbHa KoMicia YKkpaiHn, dgaKa 34,

eHepreTunku, npuai nae ocob6NnuBY yBaAry
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nepemgadyinocTaydyaHHA eneKkTtTpoeHepriit, A
cepegHboOI TpuBanocrTi Bi AKnw4yeHb ( SAI
( SAI FI) B MepeXi. Lli nboBMIK NOKaAa3 HUK
BCTaHoOB/NMNeHO 150 Xx-8Bl0/0n K,BAWHTEWFH .3C | TG KC ab 3K HOW
KomMnaHi W no BCi W YKpal Hi nokas3ye, uwo
nopsaAm[oKk nepeBuLWyE HOPMOB QH.I MOKaAaA3HMU

pi WeHHd nNpo nNepexi g Ha CTUMYy nKKYe pe
CKOPOTMWTUT PCUEBPaENQjHCKI b NepepB eHepronocT

pasi B.

OgoHMUM 3 nNepcnekKTMUBHUX cnocobiB 3Mel
enekKTPUUYHI I MepeXi € 3acToCcyBaHHS4A H
Tpaguyi nHnx 6 KB i 10 Kk B.

Cnucok BHKOPHUCTAHHUX JIZKEPEJI

1. KapTauwes n. n. KayecTBO 3 N1eKT
nNeKTpocHabXeHUSH. Cnocobb ero KOHTPpPO
KanyrwMoin. MOIN+-1 20 0d..

2 . MupowHumnk A. A. AHanums3 cocCcTOAHNSA

B CceNnbCKUXA.ceprAawH Wk A./ Bi cHXmpHdITy ! X
« XTI », —N2 O4HC.. @0

3. Mas3pgpepuH A. B. Cn 0 eHoOGChLT MM OMB3 bMUEEPHAN
MHGpOpPMaAaLULMKM C U ETTPEUVH eycyKkeoTlia 33Hneepkr mmn [ A.
BY30B. Mp o 6 newA04sMe pIP.€ G .1 «8iA.9

4 . XexXxeneHko, n. B. MeToAab BepoATH
XapakKTepuUCTNUK 93NeKTpPpUMUYeCcKMX Har pysok
CaeHKO, B. V. :COeiepHOoB.T6eMU8 1@a.T , 1990

5. Boratoipae,mafl nydélc kK d/ed MO ApeenipPMOBBa
ycnoBumax HeonpepgenewuHoctwn [ N. N. Bor
—~-YnabHaTtTopBO Mammorpadpuuwu3MWBTY, 1999.
HaykoBuii kepiBuuk: [ ' totsh dzd € .. H. Is. dz. , i

Jdzj Clstetstf sMis ©OyOdatighls d Usdids ¢ 5] dzjdig dzi H Y d3J dzls [
B' Slsjrndasdztsd ' ydzed?2 bkdz o jteimdlsjls
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YK 697.1:628.314.2

SMEHUIIEHHS BUKIAIB CO:
BOJOI'PIMHUMH KOTJIAMH

Frnasupi H | . M. CtrypedHtT 11MB EE T1pynv

vOotc" 2M! €d2 HjYOodzd?2 OcGctetslsj n dztsdztsc

[ Bt dycjy Msftsd , vS©O d&o

(o8]

"
e

I X Jc covxn H —
I =SO0O0 Y X X0

=
o

¢ dzsls O L TvA.T T A npumceBsAaYeHa pos3srnany
KnaopmpuMCOBUKOPUCTaHHI BOOOTI pPi MHUX KC
nnonocTtavyaHHA. TopaHO CcXeMy KOHAEHDC
AKOMY peani3omBa@aBloX oMa3ieB HA 4

KmioueBi ciaoBa: K OT € /N1b HI YyCTaHOBKMU, 3, MeH
ABUWIWEHHA Koediuyui eHtTa KOpUCHOT A1 T .
1 sMisOdzso € O PRz dBfil. Yyacowm HabyBal
XHONOTI 1T 3MerlweHeime BiME nma BB iCHH O B /110B
coaycema, opukeTtTwn, nineTun TiNbKW N
naHec BWKUWHABBN OB 4 i BUKUAI B Bi A4 cn
CTUX» BUAIi B 3HAavYHO ©OiI nbuwe, Hi X npwu
CTO, BUKOPUCTOBYHKTb i .nbK@Me HHi 3 HHWIXX
peBarum Ta Hepgoni Kun.,

B AaHi W pob6oT3 ajgRWMCT @IBAOIIE BAOHOH P i N H

HOoeHcauUui WHOro KoTna ANnNd chnanwBaHHHA
BUX KOHCTPYKTUBHNUX e€eNemMeHTI B, K i

Kmpaoi B B aTmMocdhepy nigsumwumTtm Koediy
epuyi "Hi CTb, YCYHYBMWMHHAEEMEBAR@MMPHI CTLE

l d¢ d&zOH GMmdeseo dzgd r»  BOIs jH@ MOdz' ooT pHatsafiada’ oH

HOoeHcaui WHMKW KOTen ANA cnankwBaHHA
HoeHcaui i BOAAHOIT napu Ta nponyceky
NOCTIi MNHMUM piBHEM BOMMBBYABaAIFAAB | G Qi
Mi WKKM Ta nigsumwumntn K. K. 4. kKoTtTna (pv
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PncyHOock 1. CxemMa KOHAeHCaAUi WHOT O
NNoi 30nNboOBaHAKONMWHYEBRY PRaphABAaEMIBD,]
NKOBUW NPmMegws Hia (e wi TKa 3 NoCTIi NF
HOoeHcaui i BOAAHOI napwu, oymuweHHA Ol
OWYy B@RGI3Z N WNIB anb HA4L NIDOKPYCAYSHUKI Wi, HTUBIAP NMHOaM eoTC
naTpyob6oK BUNYCKY AWMOBMUX JBaO3MiAH a3 3Rl
KoTen npauyuwe TaKMUM YUUHOM. Mpwn BKANOW
nc 7 Ty 4aWu X nopgaeTbcC A NoBI TpA
p e PpeHHAaM Xi Mi YHOT eHeprii ropi H
n cCi o | AN/lieHCARCX HAAPaBacKoK a 3
CT
an

|
0
0
MW TennosBoOIl eHepr il ANMOBMUX T as
aAaHHI Ny3rm i MiIiCTATb 3;Baammbdbc e
b ANA OoOUYMWEeHHA Ni g nNnepenvBBYpPPeE
i I, bapb6boTytwuym Kpi3b wap BOAOLV
X HyacTUWUHOK H a NMoOBepXHI rasoByv
e BOAY 3 BepXHbBIigdHRAICAWMHKA HaXa3
3powyBavya, IiH&MmIONe [yd /Bl KHOHE NP &lLa
alym Kpanni BOAW Ta KOHALEHCYIYMN
A nanwns.a, YyTUAI 3YylOYNM TakKuUM YUH
Ta KOHAeHCcauUuil BOASAHOIT -miafpantki alBH
Yy eTbCSa Wnawm, AKMWN nepi oAgMYUYHO

i
QD
I 4199 3 SF - ®m®mII®WOT

QX WT W
=

D
Z 0o o
<KW ITOSkh-A43Fgz5sSO0 -

TakoX edPeKTMUBHI npun pAekKapo®rmicXalgiHiv
antwBaNnbHU[MG INVMPpywabTTPMITHE N NTOT PY OHMIK onan

ldhmdzsBEeaeHHS Begaeangmrewmyi pewi TKM 3
AN AnNa KOoOHAeHcaui BOAAHOI napw, C
nnoTtTwu, a TakKkoX 3powyBavya I poO3-Nuin
ACTi NHUK a, wryuepa A8 3NUMBY Wnamy
Mipecpy » TC&D | H WM X WKI ANNBMUX KOMMNOHEHT
anwBaHHI Ny3r mns; 3aB 48 K@Honvoaniespeepi H b O |
BUNbHOIT BOAW 3a paxyHOK yTwuni3s3auii
yTuni 3ayil TennoBoi ppEmMHepdHd KOBH@E!
C ropiHHA nanwusa, ALO3BONAE Ni ABMU WK
CTKOBIi W pekapboHi3auii npu reHepauyi
[ " Isj cOlskztcO

1. Wepb6akos C. B. ,MMoCmmpyiEdCe Wr Melkphe KT nE
cTemMax T e n nhdantoecpriaadavH H A .| Bceypprat H
Te-paBpepeHyi | «Cy4yacHIi npob6nemu
EKTPUYUHOT | HXeHepi i ». Meni Tononeo:

2. TMocTton IO o. , CtTpyuyuaes M. . Mi
eprosbepexeHHH" BOUMKOOT BVH QLTI ad HH K H,IK3e D Ke
raHi YyHO MY umMarTye piPemiwi Ha. Bc enyxaokart .t
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i HTe-paBphepeHUyi | «Cy4yacHi npob6nemmu
enNekKTPUUYHOT | HXeHepi T ». Me&7ni Tononb:

3. Aipgyp B. A. TemmomT@xXHA Ka@AHKHA i
TennoTwnu B CiNbCbKOMY T ocnopgpapcTBi
CtTpyyaeB; 3a pkpn.: BAr pap@la2zadydped.ta, 20

4. CtTpydyaes M. | : MocTton . O. AHan
noTouyi N O BKi TXpI-hT/%@I‘[BKlCM»BMZﬂOlXIS?ZQS

5. lMaTeHT. 131219, YKpail Ha, MIMK (20 (
KoTen pAna cnanwBaHHA nys3run/ CTpydyaesB
2018 0706 3; 3aaBN. 23.06.2018,; ony6n.

6. lMaTelH3r4.287, YkKkpaiHa, MIMK (2006) :
7/ 00. KackapHuWin onanwBanbHWUW NPpUCTPpPI W
0. O. Ne u 2018 12285; 3aaBn. 11.12. 2C

1. MaTeHT. 134180, YKpailHa, MT1 K
My nbTutTy@Hwir ponanwBanbHMN npuctpin/ Crt
ManaHmuyka H. O. , MocTton . O. Ne u 201
10.05.2019. bwn. N9/ 2019.

HaykoBuii kepiBHuk: CT py yae B M. I,locxkROm. K. , O
noue@®OW jHtcd C [ dpEds'tetsIsf ndads  dztso ° i tots

Hitey Oodzd?2 OcCtlsjndasdse’ ydzd2 kdz o j tefdk
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CEKIIIA 2

EJEKTPOEHEPTETUKA I ABTOMATH3AIUA

YK 621.315

AHAJII3 KPUTUYHOI 3MIHU IPOBIJJTHOCTI JIEJIEKTPUKIB
HHOBJIN3Y ®A30OBUX TEPEXO/IB

s tsls 5 9 I-mail Eyankotov228@gmail.com
v Qoetc' 2 Mt Cd2 HJte) Oo dzd 2 OGtotsls j » dzts dzts G
[ slststedzls @ 15

AHoTtaumin. B po6oTi HapgaHo pe3ynbTaTtwn
BnNnacTunuBOCTEI A1 eNeKTPUYHNX MaTepi an
po3rngegdoaonsBocTi @GaszoBUMX Nepexoagi B B

IMocranoBka  mpobaemu. [ N 4 GarartboX TEeXHIu
Al enNeKTPUKI B B enNeKTPOHI Ui BennkKke 3H
Bi o6byBawTbCAa B AedKUX TBepaAux i pi Ak
CTBWHB MeXaX TiNnbKkKn TBEeppoi abo piagkKkoi
BHacni AOK eNnNeKTPOHHUX, AUWNONbHWUX, Mar
eneMeHTI B—p@®HOBYHMKMTOMI B, MOnekyn ab6o
a3 o0BUX NepeTBOPEHUHUCTPURBYPBATbLEAYO
nogaTtTnNnMBOKW [JO 30BHI WHI X BRORAWBI B (Temrm
MeXaHi YHN M) , NnPUYOMY HaBi Tb nNpu Manun:
BnNacTuBOCTI peyYyoBMUH 3HaAaYHO 3 Mi HOKTbLC
cnabKuMWxuHiBxBBINAMWBI B, wo Mae Mi cue no
BUKOPUCTOBYETDHLCHA B 6arartboX BULAOgax |
TexXHi kKn[ 3]

MeTa cTaTTi . HaBecTu pe3ynbTaTtTwn aHanNi

A1 €0 30BHI WHI X BOoAWBIiM B1.O6NAM3Y das3o0B/
OCHOBHI MaTepianu [fOCNi oXeHHda. Y pamMka
Al enekKTpPUK, a K cCyui nbHe cepepagoswuuUue,

BUCOKUW enekTpoonip, 3pgaTHIiIi CTb A0 NOr7
KOHUeHTpauyi 9 BiBbAPAKEBMEeKopPpODaka cawma
enNeKTPOHIi B B Al eneKkTpukKkax Haf3BUYaAMHC
3aszBuyal npwu 3 MIi HI 30BHI WHI X Yy MO B €
(npoBiI AHI CTb, AienekKTpuyHa NPOHUKHICT
nnaBHO IHHen@pedpw nobnNnuMsy GasoBUX NE
MOXYTb 3 MIi HWOBaAaTuMcsga Ppi3KO, CTPUOBKOM, |
LLi ocob6nmBOCTI CBIi Ay4yaTtTb NpPoO HAKIN@PHY T3l
wo B HbLOMY Bi gabyBcAa @GasosmugmepEXi BN
npwu 3 MI HI napameTpi B HaBKO/JUWWHBLOT O

Hani BNpPpOBI AHMUKAaX h[JeAaAKUX Knaci B, cynp:
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€eNNeKTPOHHOT , POHOHHOT , ANNOoONbHOT , M
Kpucrtanax Taka Hla p3eib y3amiBHO 1 0IBX AGmMe T p
Yy noni mepax pi 3HOMaAaHI THI CTb (OR N B N 3 H

MIi XMONEKYNAPHUX B3aemMonai in: BUHMWK ALK
KpucTtanis3auyi a9, CKnyBaHHSAa Ta I H. Y pi/[
3 MIi HWi Hi WHOT O, NAOWMHHOT O abo r BUH

AaHI 30METPUYHUX MONEKYI,.
He3Baxawynm Ha BeNUWKY PpPi3HOMaAHI THI CTb

Aeaki 3aranbHI Kpurtepil Aona 1T X Knacv
Knacudi Kayi i naq@aieeHobwramwaroep 3 Mi HU 0
TepMOAgMUHAMI YHMUX QMYHKULI W Ta 1T X NoXi AH
nopAAKOM Bi AMiIi HHUNX Bi A4 HYy”nH npuBarTH
noTeHUI any o[ 4] . OcTaHHI N penpes3eHT)
Temaeppwu T, TWUCKY Pp, eHTponii S Ta iH
MOXHa onucaTtTun CcTaH Tep®eogBRMEM| 4YyHIOT BC
KnacumuyHmm npuknapgom a3 oBUX nepexoaqi

nnasneHHda (abo kKkpucrtaadboeakxonlieHesaniapr
Y pagpi Bunapgki B Ui nepexopgwn, mwo -Bi a6
Kpucrtani YHOro) arperaTtTHOrNIo cTaHy, MO .
nepworo pojgy, 3anuvnwawyumcb Npun uUbOMYy 6
OpHa W T&ximaManmmacKknajgoM peyoBMHaA M
nepebyBaTunu Yy ABOX Pi3HMX CcTaHax: 6y TI
I 30N9TOpPOM. Y cTaHi 3 BMUCOKOW npoBi A4l
MOXe B OAHWUX BuUNagKkax 341 AODMHxoBAHAKMN.
ni ABUMWEeHHAM TemMnepaTypu nNpoBi AHI CTHhb,

HapeuwTi , CTPpMOBOK nNpPoOBIi AHOCTI MOXe BMW|
TUCKY | reoMeTpPUUYHNUX PoO3MIpPi B 3paskKy
TeMnepaTgRHOA@TIBAaNNIHE MOXHA MNOSACHWUTWN Yy
NPoO MexaHiIi 3M nepeHeceHHd 3apagy B 4i
CTpMOBGOK nNnpoBi AHOCTI Ma€ €eNnNeKTPOHHY n
3MIi HY €eNnNeKTPOHHOTINo cnekTpy Kpmcmanat
cneKTpi €eNnNeKTPOHHMNX cCTaHi B) neperTBOC
po3nopagi n cTaHi B) . YMOBHO Taki nepex
A1 enekTvpeuwrka n. 9K WO 3 pOCTac |l OHHAa <CcK~”na
3a3BMYaAN «NNaBJ/leHH ASTM» OKJpHMiceTia n3a M BMA®Be
®MN Ha « Has3IuWBawTb CcynepioHHWM, TOOBTO
nepexoauMTb B CcTaH enekTtponiTy.lNlepexo
okKonwunuyi O -mMmEiTaA/MEe KM PHTKb NPUHLWUNOBE 3
TBEepmgdrnm, OCKI NbKWU nNoB' Aa3aHi 3 Kopi
cnekTpa kKpuctana [4]. BuBuyeHHS npupoag
npepctTaBnae He TiNbKW HayKoOBMUIM, a U

eNeKTPUUYHNUX Ta ONTUUYWMKMB BNOAKDMBMQGET aia
3HaAaXoAasATb 3aCTOCYBAHHSA B NpUCTPOAX e
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Mpwn BUNapoOBYEARBI M@y ABY BIi H nepeTBO|
OCKI NbKMWU aToMMu HacCcTi N1bKMW Bi A oananT bC
nepekpuTtTTdad To0XXoBaREeKTKIM?AE HEeEMOXNWNBUM.
a3 0B MUX nepeTBOpPEHD MeTany Ha [AOi ene
BUNNNBaAEeE. Towmy eKcnepumumMeHT anbHI X af
NPoOBI AHOCTI Pi 3HUX PeyvyoBUH BUXO[ATH

Teopdnip.aB a B TOMY, Lo HabnunXeHHH X E
OOHOEeNeKTPOHHOW Teopi e, 3acHOBaAHE F
PYHKHIi-BPI8EKTPOHI B, OopbiTani HAKMUX MaTL
[ 3HayYHe B3ae€EMHe nepekpuTTRH. TEeEepart
Il HTepnpeTauyui i ®MWmemTamy Mmioaa gikbHDN K aB e C T
NnPpo 3 Mi HY CYKYNHOCTI di 3 MY HNX BnacrtT
nepexoangy. LJani , Ha PUCYHKY 1, M I MO
nepeTBOpPEeHb B MeTanax.

lge xag T
< 2
2 [
& i
_EI ':
=l [
o . A
4 & ST FL S A
o) &1
T e
:".5&': 50
7o | A
ol <2 50
8 2 % EMb/ 0 20 pi0RMis
&l )]
PncynadwobnunuBocTi @Gas3oBOro nepexonpay

BucHoBok: Y a3 o0oBUX Nepexogax KpuTMmyHa nnp
[ MOXe 3Mi HWBATUCb, B 3anexHOoOCTI Bi 4
Cnucok BHKOPUCTAHHUX JI?KEPEJI:

1. BopoaynmmeapBreKHnNO9prEeEKNE U KOHCTPYKLWU
nocobuwe pgna cTtypn. cpea. npod. O6pas3oE
B. M. MaTHOXWUH, nop-3e agns mMMB.-M.ALC bpmanTKk e
ueHTp " AkKkape€MwOa™, 2007.

(

2 . KoBaneHErROeKTOQROTIEXHI YHI mMaTtepianun |
KoBaneHko,
B. O. MyHTAaHMelni TABNnoRapge kDB4Bokee." , 200 ¢

3. Cant kKadepgpwu EnekTpoleRH/e@@w B MK MU I

Pexum pgocTtyny. : http:// www. tsatu. ed.L
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4. el b. M. OQnekTpopaguomaTtepumans [/
M. MeTtTpos, A. A. Mpeob6bpaXeHCKMUNR,; nopn
4N 4

CTypeHTOSBM. BT yB3bioccHL. WBB8Gac¢c. 1978,

HaykoBuii kepiBauk: Jy 61 Hi Ha C. B. |, acCWuCHEMITe TKakKd
aBToMaTmMmsaui a», TaBpi ACbKUN AepXaBHMUI

Omnrtpa MoTOpHOT O.

3ACTOCYBAHHSA KABEJIBHUX CUCTEM OBIT'PIBY HA
NOMUCJIOBUX ITIAITPUEMCTBAX

u dzd dz' € wlexther468f@gmail.com
rl
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EMCTB. KabenbHi CUCT
MeapoeappanrTaHM 1 peo 3wa pn - K
A HarpiBy, nerkKicrtTob
006i p nignor
nc M & E
arpiBaaner HEMBHTV
6yTu cxBaneHaksanid
lbyawuyum TUN, po3Mip,
TunN, Ni OKNKWYEeHHSA
B HO M. BukopucTaHHH
Ke onumcaHO 1T HCTpPYKLU
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BaHI .

B

HHA.
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3 €ENeKTPOHHNUM
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MO HT a X efne Me
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mailto:alexner468@gmail.com

Lo kKkabeniB pgna cumctemM o06irpiBy B 61 nb
BUMOT M. opfpeTBHKI p[na cuctem 06iTrpiBy
pi BeHb enekTtTpobesanekwu., Har pi BanbHI r
enekKTpoi 30n0d9uUi O Harpi BanNnbHNUX NPOBI OHMW
eKpaH 3 MeTaneBoro ab6bo MOHHIOWWI AIPDAT
3aXxXUWCHNIW eKpaH HanexuTb 3a3emMnwBartTuU.
noBi TpIi I 3onaui 4 Kabent Ma e Oy T MU
BUNPOMI HloBaHHA CoHUHA

BncHoBok. lepeBar amm € HeBMCOKa BaprTiI
NOCTI MBTYEXBO T I 3a 4Yyacowm, TexXHoOMnNoOriwu
pe3sncTmMBHUM Kabenewm, BMCoOKa Hapfgi WHIi C1
MOLWKOAXEHHI abo NnNokanbHOMY neperpioBI

30H 3 fnajy Yy Kabeniw He m®p.auwe Ti AbKW
Cnmncoxk BUKOPUCTAHUX JKepeJt

bes3s B. B. PO3BMTOK MexaHIiIi 3My eHepr o3
npomMmumcnoBocTi [/ B. B. beB3-K/./ :BWeEY,s3
—Ne 1-3C. -178.9

Oxepnxyna B. B. EHepr o3 6ne paemyenHEHMAC T B P O MW
dbopmMyBaHHSA, MeXaHi 3M ynpaB/ni +HBf HHNUMA |
BHTY, 2304164 .c .

HaykoBuii kepiBuuk: [le poBa H. 1. , BUKNapgadu UK
Ni ATOTOBKW Ta eneKkKTpPUYUYHOI I HXeHemi T »
€EKOHOMI YHMN Konegx"

YK 621.316

Ol ICHYIOUYUX METOAIB I TEXHIMHUX
PIIIEHBITIOBUABJIEHHIOABAPIMHUX CUTYAIIIM BCUCTEMAX
EJEKTPOIIOCTAYAHHA.

¢ ' HJ dz¢ dzd ¢-tmail:bagdansidelnikgv@gmail.com
vOot’ 2M! € d2 HJtey Oo dzd 2 OGtiBls ] mn dzsdztsG *
[ Blststcdzts @ 5.

AHoranisi. B po6O0TI p eH3aywBabHTOA T U ornapy I
TEXHI YHUX Ppi wWeHb I 3axopngi B, MO BMWUS3HE
efneKkTponocTavyaHHA, cnpAaMoBaHMUX Ha 3ac¢

IMocTraHoBka npodsieMu. | CHY € JOCUTbL 6GaraTtTo MeT (
3axoACBPAMOBAHMWMX H a 3abe3neyvyeHHH
enneKTpoycTaHOBKMU, T ak i oKpemMunmx 11 l
Bi nbwi cTb 3 HWNX, B nepuwy yepry Han
BUHUKHEHHSA aBapi NHMWX eNnNekKTPUUHUX NPpPpOoL
Mpob6bnemwu, MOB'i HHMAMIN X PekTamMm | CKPIi HI
BUHUMUKHEHHSH HeCcTi WKOT O nepexi gHOT O
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https://mbox2.i.ua/compose/1854003073/?cto=%2FxECJzQlfS8lCDYLYQkrRC8cg5m6k7O0ta3UhLPKvb67wcHGkcy8fMqrgrO7kZY%3D

CYnpoBOAgXYWTb /NWACTBO NPOTATOM BCbOT C
€EeNeKTPUYUYHOT O CTPYyMYy. LLi npo6bnemMmnm BMU|
BMUNnagmwHoOMaHI THUMM cnocobamum [ 2].

MeTa cTartTvTi HaBecTunu pes3ynbTaTtTun aHani
3axopfgiB, NO BU3IHAUYEHHI aBapi NHNUX CUTY
OCHOBHI MaTepli anunu AOCANi 4XEeHHSd. Cnocod@
no@inmm edekTaMm 1| CKPIi HH A, AyrosBwux 3
nepexi AHOINTo oOonNOPYy B eNeKTPUUYHMUX KOIJaHx
-3HUXEHHSA eNNeKTPUUYHOTNO HAaBaHTaAXeHHSH
3acToOCyBaHHA TBepAOTIi NUX KNWYOBUX €E
npun GIFM» 3HAUYEHHAX CTPYMYy B KOMYTYylYMU
-3HMXEeHHA Bi pori gHocCTI BUHMUKHEHHSA cam
AYyTuWn B po3dvyinnwBavyax MNOTOKOM NoBi Tp4
-BHECEeHHS 3MIiH B KOHCTpPYKUI 10, BakposB
PO3PAAHNUKUN po3o0ocepeXXeHOTrNro po3pagy,;
-po3pobka npumcrtpol B, HanpaB/eHMUX Ha
NPOTi KawTb B eNeKTPUUYHUX Konax, i C-
KoMyTaui ax, B TOMY yncani Wasaxom [
enNneKkm®epaaeH B enekTtTpopo3nofi NbHUX Mepe
Hanpuwknapg, y BUT nNaAai Mi cULe€eBMUX Har pi
eneKTpoycTaHOBOK.

Po3rnsHemo K OXeH 3 MeToOpai B BKas3aHMu)

o6bnmBocTtTen T X
TennédaBeaunmdi KOHTP
eneKTpoycTaHOBOK.
AoAaTKOBMUX nepiof
311 B
EOLHAHHAMM
TeKToOpi B, TX BY
pi 3b Tennoi 30Nt
Pagi oyacTOTHMUM
A1 O opa@mMelK Ti CKp o
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BUWUABJ/MTEHHHA

0Nb
LaHwuil
MYHMNX

3bKOT
oY i
KOHTpPOANbL
B U X [
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H W X
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3acTocCcyBaHHSA.
TeXHI

BUA
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HaMmobi nbw AoUui NTbHUM | TEXHONMNOTI YHUNUM ¢

BUKOPUCTOBYE PpPi3HOMAHI THI cnocobwn aH
KO i Ni AKNWYEeHNUWX [0 eNnNeKTpoOycCcTaHOBKMU
CnucoK BUKOPHCTAHUX JIXKepeJl.

Noé6opgpa O. . KoHame Hm AdKXIHIE KA BWMCI)K
http://nip.tsatu.edu.ua/mod/resource/view.php?id=280804 o, a T a 3Bep
25.11.2020)

TeXHI YH a noni TuUukKa HE K “YKpeHepro” y

Mari cTpanbHMUX Ta MIi XpaepxXa bttpsi/Ma.eeerp@ T p U
content/uploads/2019/10/Tehpolitykadaktsiya2019dlya-rozmishhennyana

sajti. (paTa 3BepHeHHSA: 01.12.2020)
NTncenko O. B. KoHcnekxT nekui m 3 pagucuywn
Nni gcTadHui i http:/nipBsatu.edu.ua/course/view.php?id=5134 g a T a
3BepHeHHSs 25.11.2020)

Hayxosiii kepiBauk: Jy 61 Hi Ha C. B. : aCUCTEeHT K
AepXaBHMUN arpoTexHONOrNi YHMUMW YHIiBepcCcuUT

CYYACHI TEXHOJIOI:Ii YIHPABJIIHHA ITPOINECAMMU
TEPMOPEI'YJISLII HA BA3I ITIIJA PETI'YJIATOPY

g O~ dztsmaillacheaven@protomail.com

lgl "1 o Oattam! €2 WORttod?2 Ctdzj H Y
vOote' 2M! CsEts Hjt) Oodese s OGcBls| n dzs iz G
[ slsstedes G 5"

Ml-Aferynartop 6yB BMUHaWwgeHum we B 1

Hi Kkonbc po3pob6bunwu MeTOAUNKY Mmor o H
Mi Kponpouecopippw K agx 8Popruwyaoaw T ol il B i
HapocTawYymumMm TemMnamMun. 3ar arpelyal AKIIO/pH KBI

pokiB 3 1973 p. no 1982 p. -clrlalH ouBTW. N, a
nepioag 3 199-22bo w200HapioHOMY CeMi He
Federation of Automatic Control) y
AonNoBIi AeMY e mppmecTIy JAa Topawm. Ki nbki cTb n
Mi CTATbLCSAS B NaTeHTHI N 6asi AaHWMWx y ci

Mi-Berynartop Bi AHOCUTDbCA 4 o Haihnou
Bnmsbko 90...95% perynartopi B, woi i3,H a
BUKOPUCTOBYITHDb Mmir o anropuntm. MpnyunmH«c
npoctToTa nobyagpoBuM Ta NPOMUCANOBOTNIO BMU
npumagaTtHIi CTb NS BUPI WeHHA 61 nbwocCTi [
Cepeppélt inartopi B 6 4 &K O3HATUYMPAHIA T b p eorayHn s T
6ar atToKOHTYPHI . KoOHTponepwu 31 3BOpPOT1
AopaTkKi B, KOHTponeph, SKopEpPIMEPR, A3KE
9%.
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Ml-Aerynartop BUKOPUCTOBIyRBTETr pamp
AndepeHUuI anbHWMOB aBaRPe TI/BET yaIp , BTI etk
TEXHI YHOT O N pwuCcCT PRKOOH, T pHoansevmpB@aMoTT A IMH pll 3 &
Ma€e poaaTKOBI cepBi CHI BnNacTuWBOCTI a e
camMopgi arHOCTMUKM, nporpamMmyBaHHSAa, HeHE
ANCTaHUI WHOT O ynpaBAi HHA, MOXNWUBI CTIO

Mpwn Ml 4 perynwBaHHI CUTHan ynpasn
BUMI PAHNM napamMeTpoM i 3agaHnmm 3 Ha\
BUMI paHOT Be/MWYUMHWN BIi OH VB angaapHaomM e Tip iBB .4
Mt A perynartop 3abe3neuye Takum cCTaH
BUMI ploBaHNM napamMerTp OOPIi BHIE 3apgaH
NnPUCTPOLIO cTabinis3syertTbcasa, TOYHI CTb
nNi ABMWYETbLCA BApeCcATepoO.

»

> P
2N 1 ®u<t) | EUR

- . D ?

PncyHeKntetrtrema aBTOMATMUWYHOTO KepyBaHH
perynartopy

CurHan ynpaBniHHAa ana MNIA peryndaTtopa
(nponopui WHOT, 1T HTerpanbHOT Ta Audepe

u(t)=P+I1+D = f{pe(g‘)+A’}.I‘e(r}#_i_};[g Ch;(:)
[/

Ae dHPyHKUI 9 KepyBaHHSA,;
P-nponopui "Ha cKnapgosa,;
|-i HTerpanbHa CcKnapgosBa;
D-ondgepeHUui anbHa CcKnapgosa;
e)—-Tekydya nNnoMUNIKa;
Khb—nponopui nHuMuil Koeddi ui €HT;
Ki-il HTerpanbHuin kKoeddi i €eHT;
Kd-gondpepeHUui anbHUN Koedi Li eHT,;

CurHan ynpaBni HHSA, AKMUN BUpobBnNnsaekuper
BenNnke Heys3ropgxXeHHsa (nponopui mHa KOoOMT
Hey3roagxXxeHHsa (i HTerpanbHa KOMMNOHEHTa
Hey3roagxeHHAa (AudepeHULI anbHa KOMMNOOHETF

Mi cns nosaBMU AeweBnxX M i K pLOVNgppooLBencS
Mne p e TBBaoYPi KB yoeriindg topax BUKOPUCTOBY
HanawTyBaHHA napameTpi B, aganTtTUBHI a
reHeTUYHI anropunmtT mmn . YcKnapHunAucA (

perynaTtopwu 3 0 BOMa CTyneHsSMM cBOob6O
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PO3i MKHYTOrNIoO ynpaBani HHA Yy MNO€EAgHAHHI i
Moagennio npouecy.
Hes3Baxxawym Ha p[AOBry 1 CTOpPiw PO3BUT
nnwaeTtTbcda 6araTto npobnem Yy nNuTaHHHA
7 peryntwBaHH3 MBI CK@WpEBMET M, He i HIi
AHCMNOPTHOKW 3aTPUMKOW;-KOPREOTMAQ@PI B Pl
CTATHDb aHTunani acHI di nbTpNn, rpaHmMy
npaBuWAbHO, HaAMIi pPHMUMW WYM i 3 O0OBHI WHI
peaTMp i B . Mpo6nemu ycKnagHWOWOTbCA T U
paBni HHA AWHaMIi Ka 4YyacTO HeBIi goMa, |
NeXHummn, BUMI pOBaHHSH CUNBbHO 3 a W)
ONOT i YHI npouecun 6e3nepepBHI
N H npoobuyeme3BUHWMARAZHI CTb eKCN-Nya
po pax AundepeHUI anbHaA KOMMNOHEHT :
nn O HanawtyBarTwMWu. KopucrtyBadui H
CT HbO T NNBOKI 3HaAaHHA O WHaMITKbN
nn O BuMbGpPaAatTm napamMeTpun perynartTo,|
00T y npomMmmcnosocCTi , Ha/laWwToOBaAHI
i OHWKI B B AaHWNMN yac 3ocepepnxeH
MaTMWUYHOIO HanawtTgpaeBsaHprTry NHAIAQ pH
: Wwo @MYHKUI OHYKTb HAaAa OKPEeMOMY KON
YKpal HCbKOMY puHKY TlII I KOHTDPOINE
ykKui ew ¢ipm ABB, Foxbor o, Honey"
n, KoHTpaBT, OB e H, Real Lab!

Ona BunwHemndltdl peryndartTopy B cuUucTtTewmMa
TeXHoOoNnNoriyudHoro npouecy (i HKYyOGaToOp, ni
ennekKkTpuMyHa nNnpuHyumMnoBa Cxewma, AaKa CKI
C100 I ponNnoOMiIi XHUX eNnemMeHTI B
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PucyHdIp MAH 4 vemyoeBKaT pMyHa cxemMa CcUCTeMu a

5
enie

cTabinis3auyi i TemMnepaTypu Ha 6asi nir A
AKi CcTb ynpasBni HHSA, AKe 3abe3nevyye
3anexnTeob BI A TOT O, HacCKIi NbKMW 00 06pE
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Bi ANOoOBI alwTb BEABRBTUNREeC OBMaCRARET wo Il
noyaTKOM pob6OTM HeoOBXI AHO HanawTyBarT/V
|l cCHye 6araTtTo Ppi3HUX MeTOaWK Hanauw
po3rngdaHemMo MeTOoOAWMWKY HanawtysBaHHAa T 4
Tuny REX C100, 30BHIi wARakheBNr nppopoeps
CtTumucna I HCTpPYKUI A HanawTyBaHHS Taka:

PucyHoélepdagHa naHensb T[TI A KOHT

T KopoTKOYacCcHO HaTuUucHYyTW KHonky CET
BCTaAaHOB/ITIWEMO 3HayYeHHS HacTpoukwu (1

T KopoTKe@awmmeeyTun KHonky CET wykKkaemo
BcTaHoBnwemo (0001);

T KkopoTKoOYacHO HaAaTWCHYTW KHonky CET
BCTaHOBNWEMO 3HayvyeHHsa (0001) ;

fHaTUCHYTN Ta yTpumumMaTun KHONKY CTPIi N
HanawTyBaH®L,;

T Ha omovocxn neax O6Oype TewmMnepaTypa 3 pf[ec

T KopoTKOYacHO HaAaTUCHYTW KHonky CET

T HaTUCHY TN | yTpumaTmnm KH-®Diymwye GET.aHK

TeMnepaTypa cnpaubOBYBaHHSA aBapi MH

B uUbOMYy pery/adBTToOOp iH aEN apUETX/VMBMA HH S 3 aB s
BKANWYeHHA PI D peryndartTop noO4YHe aBToOMAarl
OyaAyTb OoOnNnTUMaAaNnbHUMU ANd nNi ATPUMKN 3 alL
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K, =5 K, =5

i b ]
Ki=0 Ki=3
Ki=0 ] 2T Ky=28 ]

PncyHoAkB TdoMaTMUYHNMN nNi gb6bip KoOoedsana
TemMnepaTtypwu

Ha NNUbOBI I naHe”ni NOoOYHE 6nnmmart
BUKOPUCTOBYBAaTMW PpPexmum aBTOHanNnawTyBaH
peXumi onycTi Tb 6GaxXaHy TewmMnepaTypy H:
UbOMY PpexXumi peryangsep TEpPpMAC N CmpEMmy
KoOpoTKoOYyacHO 6ypae niagHi MmatTmnmucsa Ha 1..2

Mi cna 3akKi HYEeHHS nNeBHONo 4yacy, K U

3eneHnNn cBi TNnopgioag nNnepecTtTaHe 6nMMuMaTMu.
6axaHOT .
Cnncoxk BUKOPUCTAHUX JKepeJt

Oi opaies B. T. 3acobun aBToMaTusayuii ¢
noci 6Huk / B. T. o1 oppAai €8, A. O. K-a WK :
Meni Tononbob: dOIMNn O4\H200p ocr. ,T. B. , 2020.
bBenos M. . TexXHM4yYeckKkmua @ p eygicpTaBBayl € & E
nocooéarmreé.. : C3TYg§4 20.06 .

CtapocCcTuH, A. A. TexXHMUYeCcKNe cpeppcrTB

nocobune |/ A. A. CT1 abBpkoacTTenpHn, H 6Ay 1B p a Jie3nay
2015.— 168 c.

HacTponka Pl D perynartopa RE X C100

[ EnNekK TpOHHUMA Poxwy p @alo.chtipg:Mekemaqg.dp.ua/ad10527
nastrojkapid-regulyatora.htmi

HaykoBi kepiBauku: F o B a ge HK o O. B. , BUKAOnapgau CI
BCIN "HoBOKaxoBCbKWURN & M Konepx T/[
Topopi ko O. M., BMUKNnapgaudy cneuypguncuunnni
BCIN "HoBOKaxoBCbKWUN & M Konepx T/[
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https://elemag.dp.ua/a410527-nastrojka-pid-regulyatora.html
https://elemag.dp.ua/a410527-nastrojka-pid-regulyatora.html

JOCJ/IIIKEHHA POBOTHU HUPPOBOI'O ITIYJIBCOKCUMETPY HA

BA3I JATUUKA MAX30100

¢ L Otecn 5 9-mgl:.aléxazarbov@gmail.com
g ' dz' -mail: ivansilil812@gmail.com
rdii11 c¢ltedjttciPoldef? Isj-dz ydzd?2 kdz' o j tcfy

Y 3B' A3KY 3 MNOTOYHOKW nNabl@Aemi EKWO KDP
Ha Taki €ENeKTPOHHI npuncrTporl a K 6e3K-Cc
(PulseOx i met er s) . B pgaHwWi yac I CHYE€ O o
PO3pPLTIbHCAA 3 a MNpUuHUMUNOM Agi T . Ane B Ui
CeHCOpPY Ha OCHOBI nnatun Arduino i O a

[ Bi oobpaxeHHSH OTPUMAHMWNX pe3ynbTaTti B
NYyNbCOKCUMUMETPY MNPOMMUC I OMBOKTOb CBSM I BO TMABIJ1ae
LbOFIro MM 3acTocyBauMm B p[faHOMY MNpPpoOexKT
TakoX MM HamMaranumcsa 3pob6MTUM HawW NYynb
B 3B'A3KY 3 4MM MU cnpoekTyBanum WMUOTO
nokKkasaB, OpMHIi HB8®EBIMIKAa KIi NbKIi CTb Cyu4yac:t
BUKOPUCTAHHAM nnartTWu Ci MmeincTtTBa Ar dui
npepctTaBNneHO paag Mopgenenm 3 BIIkKopucrTat
JaTunk MAX30100 po3BONMAE NpoBOAMTMU B
Kuwcem (caTypatui 4 KMUCHI B KpoBi |, SpO.
nepepgaBarTMu Lt | HPopmMaui W MiIi KPOKOHTPpC
YU HOM, AAaTYNUK MIi CTUTb AB-IMOIHH TTOIPMM™HE a Hl
BUMI p pPi BHA HacCcUWYeHHAOKMPBPMI KPOBI B
JaTunk MIi CTUTDb boTopeTekTOpMU [ onTtwu
Moaynaui 9 BUNPOMI HOBaAaHHS 4epBOHOTO al
CTpymM cBiTnopagi ofgi B MOXHAa HanawtyBarTMu
PMUCYHKY 1 npepacT &B/MEH al YybCHLKCMAMBRYT poy .
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PncywHnoélpmiumnoBa cxemMa NynbCcoOKCUMETPY

AK BUWLOHO, C X e Mo HiTyakkeT un pAx 1ia A4  nne
EAHaHI 3 KOHTakTaMu i HTepdency | 2C
mcnnesda 3 BUKOpUCTapesmcnepxxBNIi ATATYH
Cxewmy nNPpoecxKTYy M U 31 6panwm H a KOMI :
pykoBaHi W nnarti . Mi cna ckKknapgaHHA an:
porpamy B nnaty Arduino MOXHa npucrt
€3 BI ACYTHOCTI MBHMXH AIMame@ U B a HEN KIFP)
mcnned NOKa3ywWTbCA HY/NbOBI MNOKa3aHHSH
Bi o6bpa3unmBCcA piBeHb HacCWU4YeHOCTI KWNCHI
piBHa 82 ypapiB B XBUWUINWUHY, Wwo Bi B@AOBI
aHafnori YHOoMy nNpoOMMC/IOBOMY CeHcCcoOpI
Cnucoxk BUKOPUCTAHUX JKepeJt

Cini . 1 ., As3apxos O. . Pos3spobka mMc
HaykoBuin Bi cHUk TOATY. Meni Tononbob: T
http://www.tsatu.edu.ua/tstt/wgontent/uplads/sites/6/naukowyjisnyk-tdatu
2021vypuskll-tom-1.pdf. DOI: 10.31388/22286742021-1-35

Ci ni . | ., BonowwuHB. c. , AszapxoBO. K
MenbTbe Ta ApAayi HO. MeagunuyHa |1 HpopmMaT!
95. https://doorg/10.11603/mie.1996960.2020.2.11180

Ci ni (R AszapxosBO. IO Mo pgoenb 6e3.
I MONDAOaHTaHTI B. TexHI YH e 3abe3nevyeHH

arponpomMumcnoBoOMY KoMMOAeKCcCIi-npawarr.e pli mm
KOHPpepeHiuTodnoMe,nk@LI THa 2020 p.) / T |
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Kiopuyes, B. T. Hagpmnkto, O. r-. Cknap [T
—4109.

CArcamo A. A. C., Reyes M. G. M., Urb
Arduino . 2019 IEEE CHILEAN Conferee on Electrical, Electronics Engineering,

| nformation and Communication Technol
6.

AHAJII3 METO/IIB 3AXHCTY HNOBITPSIHUX JITHIN
EJIEKTPOIIEPEJIAYI BI/]
HEI'ATUBHOI'O BIUVIMBY BJIMCKABKHA
r ¢ to wnailf zhgir25@gmail.com
v Qo tb'CHM HJjtoy Oo dzd 2 OGtetslsj mdetsdztsé ' ydad 2
[ Blstscds @ ts

i Hi T eneKkTtTponepepgauyi € [OCUTH B a
NbKNW HMUMWM BiIi abyBaeTbCcsa nNepepgaya
NMOBUHHI OGBYTW HapAi MHBM i 3UBHX WXL eHKN 1D |
| Bi A aTMOC (e pHMX nepeHanpyr. B
b 7 6nNnmMmckaBKWU CTBOPWE Tack
n BOAMUWTbL A0 pAedAaKoro 36in
K [ GrnypBaaBMT/IbOC, A 3 a Ao pob6o
BOAWUTHDLb 0 KOPOTKMUKX 3aMUKaHBb T a
T
M
0

£ W O
S0 0O

oO\w O
0 9 O
SIS D SSwWwsoIT=X

M 3
b= o)

ponepepgadyi . Bipg mMicua ypgpapy 6nuc
CNOTBOPEHHAM | 3aracaHH4am pio.3 n.
BWKW [JO nigcrtaHui i, U i X BWUNI M O X
I 3ongauil (] o6bnapgHaHHSA. an4d 0
CaHKUI OHOBaAHI BUMKHEHHSA, BUKNTUKA AHI
we M, OCKI IbKW MOXYT b/ XN pCMM3CBTEeCMT Ui 3[4 OC
KaTacTpodi UHM MU Hacni gkammwu. Kpi ™
Tpanndawuwu 3 MOBI TPAHMX ni Hi W e N
EKTPUYHMNX cTaHui wn i po3nogi NbHMUKX
po6O0OT ) | 30n4duwiaiTienekKTpmMHELCHIDX MaAMaO pi B
BUXO0onAy 3 napgy aBToOMaATM3 0BaHMUKX C
ouecamwu [ 1] . OT Xxe, 6numckaBka, I H
caTunni 1TTA, o oObyMOB/NEeHDO 3MI HOW K
cTempenegTayYyaHHsa, 30KpewmMa NOBIi TPSAHI
M
C
7

ITIhhz
o 9 T QD

n
o)
=

.

pyru. Ana 3axucTty O6ynum po3pobneHi
Ni 4)XeHHSH HOB WX T a BALOCKOHAQJ/NEeHHSH
CKaBKO3axucTy €T eaxKHTi y4aHWbMH M3Ma BHOAaYHK HOSBM
PynHyBaHHA cucTeM efnnekKkTponocTauyaHH
HeoOGXi AHOCTI BUPI WeHHH paagy nurTa
NMYNbCHUX CTPYyMI B I nepeHanpyr.

OQJm IO IR0 I1W
09 =S MO®MT O 3330

-1
£ O
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Ona po3B’ A93aHHAd UUMUX NUTaHb T po3o03a
NOKPUTTAM,0 Ba@bOxingmn 1 CHYUYI Mo ageni 3
i HCbKY, SANOHCbBLKY CUCTeMMU T po303axuncTt
AMepunKaHCbKa cunmcrtemMa T po3o3axuncTy ne
npoBOAY KONO i30ndatropa Ta BCTaHOBI/EeH
i 3ondaropaesacd pyra, dKa pyxaeTtTbca Aai
AKMWUX B NnopganbwomMy pagyra rTropuTb AO BWMK

A
PncyH&€xema pob6oTM AYTrocTi RKMUX 3 aXUMI
MpuucTtTpi M 3axunmwae i 30NbO0OBaAaHUWUMN NPOBI
LWoOBUPOOBNAETDbLCHA ni g yac yaapy 6 N1uncK:
MOLWKOAXEHHI, HeobGXIi AHe BCTaAaHOBIJ/I€HHSHA
Bi ANOBI A HWX MICLUSX. BoHuW cTBOpOWTbL 6

Ayrm 6e3 YWKOAXEeHHSA nNpoBIi AOHWKa.
Heponi KoM amMe emKia H3CaXKMOCI T YC MEC TH € 0 6 X |

niHi W, enekTtTpoauMHaAaMi UHUN ypap no o06na
CTPYyMIi B, @ TaKoOX OOMeXeHWUNMN 3axXUCHUN f
®i HCbKa cmcTemMa T po3os3axucTtTy nepepoba
nNo6GNMaBYNATOPI B AYyros3axMUWCHNUX «pori B» [
MOBMWUHHI 3abe3sneyyBaTtwn BIi gBI A4 BI A4 KOM
PO30BOITO0 NepekKpUTTHA Ta CcOnpuaTum nepe
3aMMUKaAHLBb, WoOHaMmme Huwe , y NPpo@adIAMI NIo.l
3axumwaTunucda BIi A4 nNnepenany 3a paxyHOK O
rapaHTyeTbCcAa raciHHS ayrum nicnsa BWMKLE

ad £ }

L N J

PncyH&€xeMma poboTuM AYyrosaxXMCHUX «pPoOT i
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Heponi kamMmm paHOT CUCT®WMA BE 3 ana oen a
I pani , eneKkTpoaguMHaMi YH MU yaap no
opaHHA poriB, WO 3yMOB/IE NopfganbLwy

ANOHCbKaAa cuMmcrtTemMa T pPpo303axXUCTy nepe
nepeHanpyr Heni Hi WHO ( ONMHM,c Kk pB R P axXqce

napanenbHDO KOXHOMY Il 30n049TO0pYy nmn s n
i CKPOBUW NPOMI XOK, wo He TIiNbKKN edexk:-
M BIi AKNKWYae i HiIi W Ni g Yyac 1T HAYKOBAHMWUX
OCHOBHMUMW HepgoOni KaMW [ adHMOOIT OC MPCOT3IEPMANG YE
B npoBi 4 BOHAa MNOWKOAXYETDbLCHA i ni gnaA
ycTaTKyBaHHSA.

B pesynbTarti aHani 3y €xTteBr 3 pioz®mis
npoBoOAgamMmM BCTaHOB/IeHO, Lo nopsaAa 3
MOLWKOAXYBa Hii radaputmn ni Hi A, 61 Nnb wi
cnoxumBadi B i 6e3neka TOWO) , T M BRnact
HeobGXi AHIi CTb 3acToOCyBaHHS MNeBHOTI cuc
npob6oi B I 3ongauil i nepen gsywmBoavH H K O prop
3aMMUWKaHHS Tolwo) .

Cnmncoxk BUKOPHCTAHUX JAKepet.

BannckaBKko3axunucrt M/ Ppi 3 HMU
Hanpyr r http:AbBsibnyky.vntu.edu.ua/p bz/index 1 7.6tma T a 3Bep
26.10.2021)

“Li g h tproieatian of overhead lines -85 kV by longflaskhover
arr est ehtps://wwwldRdeshare.net/anti4ek/6986865Q0 A a T a 3Bep
26.10.2021)

Ni wak | . B. , Bi HKkeBwuuYu plo3 nB.a0d ynusadmHXu nn
niHi W 6, 1ekpB8momBr pospagHumkamvmn (P LOI
YyHi BepcutetTy. "JlbBiB. noni-80exHi ka"™ . Jlt
HaykoBuii kepiBHuk: /1MW C € HK O 0. B. , A. T . H. , n [

TaBpi cbKum AepXaBHUHAMNNar ppTBERONATET
MoToOpHOT O
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http://posibnyky.vntu.edu.ua/p_bz/index_1_7.htm
https://www.slideshare.net/anti4ek/635-9468650

AHAJII3 BIIVIMBY BITPSAKIB HA HABKOJIMIIHE CEPE/IOBUIIE

1 OH stetsy dzé-®ail:pazikii222zaz@gmail.com
v Qoate" 2 Cd2 Hd ) O dzd 2 OGteBIsj - dzs dztsG *
[ Blsstedzts G s

MnaHeTa, WO Nod@eENkKMHEAG OTEN/NTIi HHA, 0O
AXepen eHepr i-é&He@ORRNAH BI THEUYX. Ane Tak
€KOMOoOT I YHI BIi TporeHnepatopmun?

MpnXxXmMnbHNKMN Bi TpoBOI enekKTpoeHepr |
NMOoOpPi BHAHHI 3 WK1 O 1WBWUM € HBENYITMOBAOKE P & JD
Bi TpoeHepreTunMKNW Ha eKONOriw nNnaaHeTun N\
Mepw 3a BCe, BIiIi TPAKWU HeeENyTTabXx a3M I p oK3ayx at
AOCNI AHUKN CTBEePOXYWTHb, Wwo BI TPAKMU N
wnaxum MirpaugiiiHloEQ MPUGMKPIOBEM 3arl MHYTI
Hanpunknapg, B CLUWA, 3ri aHo 3 poaHumMm Ha
Bi 4 HMUX TrTunHe BIi g 20 TmMmc. po 37 TMwUuc. r

Ocob6bnmnBy HebGes3neky BIi TpoBiIi Typo6i HMWM
Y XUWXWXN B TaHanpuknapng, nNpwu HaAg3BUMYaAMWHI
Haxunngwyunm nNpu NOWYKY BULOOBOYTKY T O/TOE
3HaXoAUTbCA NPAMO NO Kypcy, i AK Wo n
3i TKHEHHA 3 MOro nonaTsaaMM MAGMNKIOT bH € XM
Bi Tpska, HaBi Tb 3 HMUM He CTUKaAaKWYNCHL:
MeTpi B, TBaApPpWUHM noTpannsaTb B 30HY
BHYTPIi WHbLOT O KPOBOBWNWUBY, BUKAUKAHOT C

Ha ni BAHI | cnarmipiemMa By prap oieiprewi i rEcn
NnnNnaHyBaHHABI Tponapkunoéynum nobypgoBaHi H
nepeni THMUX nNnTaxi B 4Yyepe3d [Tib6pantap. Ll
Bi A AiI NeHHA OPpPHI TONOrNi YyHoiT cni NbHOA NS
Ha nonynauyi ax nTaxi B BCI €1 NMi BHI YHOT
BMagam, TakKumM, SHAK icnaHCbKa KOPOAi BCb K

BararTo ekcnepTi B CX0[QATbCH Ha 4y
Bi Tponmnapki B | TEXHONMNOT i YHI B 4 O C/KSOTHEA J
Mi Hi MIi 3yBarTMWu Hebe3neky BIi TporeHepart(
JocuTb e@PeKTUBHUM, Ha 1T X nornqaang, M O X

MiCLI|FIX MacoBOT O CKynuyeHHH nepeniTHle
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PncyHok 1 - Mirpauyii Benmwe3HOT KIi bk

EkcnepTun AMeEepMUKAHCbLKOTIO | HCTUTYTY
npoaHani s3yBanwu BuUunapgkwm 3arunbeni nT
TYypb6i HaMni npmmnwnunm [JO BUCHOBKY, WO 3 Me
NPW HU3BbKI N WBUAKOCTI B i Tep/lyb HMOXXX €B naikaq
50-87%]2].

Ocob6numBi CTb BITPAHNUX eHeproycTaHOE
BUABUNMUC A AXepenow LOCMUTHDLb | HT @HCMUBI
HeCcnpuAaTAuMUBO BNNUWBAaEe Ha nNKaLCbKWUNM 0
NMPUTHI YeHUN CTaH,3aMEBOKROOIRBMAPIMYUYMHUTHTEE
AK NnokKkas3aB pAgocBi g ekcnnyaTtauii BeunKO
WyM He€e BUTPUMYRKTb HI TBaAapWUHM, H i nT
cTaHUui i, TOoO6TO Teputopii camMoil BIiHPOI
HenpuagaTHUMKU A4NA XWUTTSA.

AMepunKaHCbKMUR nepgi artp Hi Ha Mbepi
OYyCTaAaHOBOK BWKAMWKAaAaEe Yy AedAKUX WAL
Kapagiw, TUCK B ByXax I HypgoTy, a
Tb BEBBHUNMA TAG&KHAPOM-KB/I iTHIOW HEeH eHpaalr M

CMMNTOMI B, K i cnocTepirawTbcH
Tb NOoO6GNANM3Y NPOMUCNOBUX BI TPOBMUX
BOAWNUTHLb NOPpYyLWEHHSH BecTunOYOl A pHYX a
KOYacTOTHMWUX wy mi B Bi 4 TYypo6i H B I
aAa3BYKOM. | H(ppasBYyK, BHacnl L OK Be
WwKoAanM 1  MOXe nowmptwBaTucsa Ha Benv

| Hppas3BYK MAOKX H @ a KpToo3pr, N A@ Tt e abpyn
4 0BV Ue. TakuM UYUMUNHOM, AKWO Bi TpoOT
a

3 BYKY, TO BOHMU B CE€ X H e €  un
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OHIWWTb HaABKONWIWHE cepepoBuwe. A
Hi3uenyainbvmm 3 BYK.

O 3 [AeAKUMWU [JOoOCNi AXEeEHHAaAMU, posr
TKI B Bi g PiBHSA HMUHI WHbBOI CBIi TOB
AOKI B Angd KnimMarTy, Hi X NOAOBOEHHSA
Xe npweiniinun o nopgi 6HMUX BUCHOBKI B? (
p6i Ha <CTBOpPWE NpPAMO -D®Naob®BW BBIAK]
NoBi NbHeHe B NOPIi BHAHHI 31 CBOEIW Npv
OMYy BIi TpAKKu Ha BEC pa@azBzOpaBwusiOT BB 3 HIWG
aHaptTo 6NM3bKI cyci gn 3HU3ATbL edPeKkTy
Harapgpaemmo, o cawme BIi Tep «Bi ANoB
peHeceHHSa Tenna 3 XapkKwux, TPpoONi YHM
COKIi WMPOTMU. 3H,NXEEHMIHH Ji Xe wBmuyg Kobtcerg T
napgi HHA | HTE@HCUBHOCTI TakKoro Tenmi
PXNUWBWUW PO3IBUTOK BIiTpoeHepreTukKkn ™
MnepaTyp BANi TKY i I X napi HHAS BdWM MK
aHeTapHuUux ™Macuwtabi B [ 3]

MpoBefgeHMM aHani 3o0Mm BMABNEHO, WO B
Ha nTaxi B, AKWO nNoraHo pocni gxysBartTu
Mirpaui i nNnTuMWUub, TO ULEe MOXe Npu3IBecCTMU
Ta aemgygcdano AgoCni AXeHWUN i noTpebdbye |
Cnucoxk BUKOPMCTAHUX JKepeJt

1. MoaoBOAHGBIE KaMHMU BeTpsyHooMi# U BI e pur e
URL:https://www.eprussia.ru/epr/31311 2/ 8 740486 . ht m( gaT a
26.10.2021)

2 . foTOB -HMMBO Y LK TO XNTHb M Mo N2 dJRI
https://jumpventure.online/longridy/2019/pogovoracav et r oener get i k
3BeEpHeHHs 26.10.2021)

W e A NT ® WO W
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3. BerTpoaHepretrTumka ©n wuHOpasIBYK. Pes3y
mccnepgoBaHma. URL: https:/ / eli-efkazvuko v e
rezultatyfinskogopravitelstvennogé s sl edovani ya(pgaTta 3B¢
HaykoBuii kepiBHuUK: JIMW C € HK O 0. B. , 4. T . H. , n [
TaBpi cbKum AepXaBHMWNIMNI arporvrexHonor i

MoToOpHOTOO
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AHAJII3 KOHCTPYKIII BITPOTEHEPATOPA I3 COHAYHUMHU
ITAHEJIAIMH

wo O dzts 9 @naif:malk96matt@gmail.com
vOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGtetsls ] ~ dzsazSG
[ sstcdes @ s

Ana 6GanaHcyBaHHS HafpxXxoAgXeHHS eHepr
BUHMUKAE OaxXaHHA nNOoOeEifHBTApPpCOE@HAPAT O@ T

KoxeH 3 HINX Ma € cBOI nepesBar u [ He
NPUKOMOI HyYyBaHHI [ANA [JOCATHEHHSA MakcuN
3a ocTaHHiIi W Yyac B Tranyasi 6yai BHMUTBaAa
BUKOPMUCTOBYBATMWU KOHCTPYKUI WO, HKY B 3¢
Wind-Rot or . Koedi ui eHT KOpuUCHOT Aili ( Kl
cTaHOBUTbL 48 %. Len&aOoXKNBEBOT SMBOAKBAHYT |
Bi TporeHepaTopa fap’ e, SKUK He 3anexry

A TakKkoX BNpoBapgXyeTbCsd BUKOpUCTAH
HanuWnNneHHAM Hani BNPoOBI AHMWKAa Ha TOHKONMN
CTPYKTYypPi XHAGapap®i C MHKT Wi Hla BGYPOXBH | [ 1]
JopeudyHUM 6yno 6G6CKOMOI HyBaTunu BeTpPOTr eH
ODap’ € [ CaBOHIi yca, a TakoX COHSAUYHI
TUMYHAaCOBOrIro 3abe3neyeHHA enneKTpoeHepr

Yy POWBUT Y HaKX cCncrTemu CaBOHI ycCa,
OHTanNbHI WU naoWwunHI, NMPOTI KaHHSH r
Ba€ETbCA abCONKWTHO i Hakwe, HIi X Yy
3HAETbLCA NPOCTOTOL i Jemwepas
L O3BOMAE BUWNTWN H a HOMI HanbHY
atnyu 3 10 M/ c, ane B Xe npwu L
OB/TWETBHLCA B NOYaTKOBE MNOJITOXEHHSH .
Hi —GaeTapesmin BMA anNnbTepHAaATMUBHMUX
cabap@ATMN KOHCTPYKUI T He [003BOMSA:E
0
K

T L IIT 0O <KW

rogHi CTBOpPEHI rHy 4YKi Nnni BKOBI

nNx MoOXe pgpocdaratunm 15%. 3aBpgoakKkunm U
6e3ni NOTHMUX nNiJTiax, Bo e @E/OBMPHKTHU
MX MexaHi YHuUuX p[pgedgopmalyi n.

Mopi 6Ha nNycToOTinNna KOHCTPYKLUI A (pwn
COHAYHOMY enemMeHTyY. 3ajgHA KpaWhka KpwujJs
CTBOpPEHHSH Bi TpoBOI nacTKMW, BaQUOT i Ni @maT
BHYyTPpiI WwWHSA KOHCTpPYKLI A, o CKnapgpaerThb
NPOTMUNEXHI CTOPOHMU, nopai 6HO AK B pPOTO
a K y Bapi anHRat oAG [Wiind 3aBagakwu LUbOMY
WBMUAKOCTI BIi Tpy MeHwWwe 2 wm/ c.

Tno 2 (puc.1.6) Heob6Xi goHO ANA OpPi EHTaA
AK I H Wi Tina B pAaHOI KOHCTPYKLUI T M

=
©
=
|

I O N o

126



X O0h £
O 9 O 0O D

CTWUHa AKX . AK Wwo L i Ti na NOKPUTMN rHyu
3BONA€E 3’ e€pHAaATMWHIABMAP UNCPTvpHoL U n oFABaoH i pules
HAUYHI baTapei BUKOpPUCTOBYBANMUCHL H
panenbHIi I po6orTi, 3anmMawumn BeNnumki
HCTPYKULI 49 Ao03BONdAe oTpumaTwu 61 nb wi
Tino 4 (pneHbdbmg) ppafRosor AGaWapge p

3aBagdakn TOMY, Wwo KIi HUi BIi TporeHepar ¢
KpuUuwKamnm 5, 3HMXeHa Bipori agHi ctTb nep
KPpWUunowm. Haxuwn kKkpun ob6yMOoOB/leHUNaRBIpPeE
HanpsamKy coHLUSA, a T X KO/TMBAaAHHHA Han,|
SMEHWNTMN, pi BHOMI PHO PO3MIi CTWNUB WMWK co
l OHIi cTOpPpW BEeNUWKOT MiIi CTKOCTI abo KOHQIE
::5- ,”’b‘\:\‘\*4
/‘i iJ, “\
//, 1
I ‘F‘ '|]
5 3
—— Kpmaa
Consuni
("7 eleMeRmTH “~__
_By3oa nepenati
~" notenniaay Bix CB
/B:VJOJI -
(L Wlecrepna
iy |, nepeavua
s
I u:mnu‘ o e
! ——— _ Tenepatop
. ) ‘_ﬂ__,_f”nocriiif)ro
VX DOBITps - CTPYMY
NpH MTHJII ___—— ARYMYJIATOPH
B.1ok
a) KOHCTPYKUIi 49 noai 6HOro BeTpoOreHepart
PnNcyH&OHCTPpPYKULI A4 BIi TporeHepatopa i 3
OaoHi €10 3 npob6newm BHKMXPUBTRPOHE HE
HepgocTtTaTHAa cuna BITpPpY, ocob6bnmeo uUg N
BE/ITMKOKW Macol. B paHOI KOHCTpPYyKUAT ,
PYHKUI 9 aBTOMaATMUYHOIO pPO3IBOPOTY, HAKY
ABUTYH NOCTIi AHOINIo CTPYyMYy.
B xopai aHani 3y 6yno BMUABMAEHO, o CK
baTaperl ANA BUPI WeHHA npob6bnemum TMUMYa
MOXnuvHao . faHMW Yac nNpaywoYMxXx YCcTaHOBDO
MawTbCd npoToTunNwn, aKi, MOXJ/JUBO, B
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AXepenamwu eneKkTtTpoeHeprirtm. Bukopucrta
SMEHWNTN PO3IMIi PN enekKTPUYUYHMUX JICOT aEHHLUEI pir

pa3i 3MeHWEeHHS e(PeKTUMBHOCTI ogHOTr o 3
CnucoK BUKOPHCTAHUX JIXKepeJl.
1. XToO KPYyTi Wnin: Bupgw

6 aT ap e mtpstyRihsayenergy.com/technologyfktatishiy-vidi-sonyachnih
atarey,ana 3BepHeHHAa 27.10.2021)

Mi BHAK r. ., Wk pabedusb d. | Hoino6er
BITpoeHepreTMKMZ ni apydJyH-mKk: AHagpoHaict
3. CoHSAYHNN eEeHepRITD

« AH T e n httpWuR.hauchebe.net/2012/04/sonyachitipgenerator
angell patTa 3BepHeHHA 27.10.2021)
HaykoBuii kepiBHuk: A4 a MO B a cC. B., ACUCTEeHTAINK a
AEepXaBHMUN arpoTexHONOTNi YHMUMW YHIiBepcCcuUT

OCOBJUBOCTI BUKOPUCTAHHSI CAMOHECYYHX I130JIbOBAHUX
MMPOBO/IIB

s tsh j dz' -rhail: kashell9®7egor@gmail.com
vsOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGteBBIs] -~ dzsdzSG
[ ststcdets @ 15

CamMoHecCcyuyi | 30N1b0OBAaHI nposoaun (CIT
YKpaTl HI B nepebiry BXe J[JeKiNbKOX PpPoOKI
3a BCe, mMaTtTepi anwu, 3 AKWUX BOHW BUTOT
I 30N1bO0OBadHI oapoTwn @QlnA DHDy@i BHMBIY BAb CT:
NOBI TPAHNX (nn) ni Hi HNW3bKOI Hanp:
i HAMBI AoyanbHWUX cCcnoXuBadi B, npuBaTHMUX
ni gnpmemcTB. UWo xapakKTepHO, BUKOPUCTLC
3 Be/1uKyorim-miam pgooMawHbOT Mepexi 220 B |
B Oy OUWHKMN T a y BUPOOHMUYUX NnPpUMI We |
I 30NbO0OBAadHI npoBOAMNS ni g6opomM nNeBHOTO
HaBaHTaXeHHH enekTponpumnmadi B. T &8BK 010
npoBoOAaYyYy 3aAaCTOCOBYETHbCH noni etTunneH,
BUNPOMI HIOBaAaHHA | aTMoCepHUX BONNUBI B.
Mmor o cnnasBy. Y uUeHTpanbHIi I yacTMUHI
cTaneBseocepagsd, a HaABKWO/@NWMORIODEBAKQPY E

CamMoHecCcyuya cmcrtema He Mi CTUTHDb He
TPpMMaAaeTbC4da BeCb OXTIYT. Y Hel BXOA4AT
NPpOBIi AHWKI B. LJo Hel Bi HOCUTbLCSHA OA4AMWH
AXryT-4ClnINn5s5. BCHaTBAOTHYyM ongpHMa K 0O B O HaBaHT
oyeBMUWOHY nepeBary nepeg i HWAMKM MapKkKanh

PekomMeHAayeTbCA BUKOpPpUCTOBYBATMU ap
maricrtpanax i BIi 4B G4n,a x5 AKOp &med XviBx4o BA.
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AT anyXeHb A0 >XWTWI ONBPMOXK fbayaoaMHHHKI i BN pToaB Ol
I HaXx .

MnepaTtypa-gkam#Pamaui # 50 C.

KOHAaHHS ANd NOMI pPHOTITo I XOMOAHOT O K
XNNBIi CTb MOHTaxy-l0pwCrtemnepaTypi fac
pPMi H ekKcnnyad5aupiok i3, aap @HatsDBejpaok U iB [ 1
peTunH npoBoAai B ClIMN-15HaxwavZN TbCA B ME
Ana BBOAiIi BY O6YyAMHOK po3paxyHKIi B no
nagki B He NOTPiIi O6HO, OCKIi NbKW Mi HIi ME&
PKYBaHHI nepuwa unmppa BUBAAYA@AEDL TMMNOK ]
noi nepeTwuH,

MpoBoaun CITM cTi NKI OO MeXxaHi 4YHunX
LHIi CTb HeOoOb6Xi AHO 3HaATW Bary nNpPpoOBOAY
BaHTaXeHHSA. Kpim TOT O, Ha HbBOT O Ue

rop@HTANIbHOMY HanpamMAayoi BmapKkupmao ks a (

AP
B i
B i
Oc
K O

o a
B I

B i
3 a

Pun

BIi AKOBUMMU OaHUNUMMU.

Ha cToBRnaxXx BCTAaAaHOB/MNKWKTbCA KPpi NAeHE
cna4 4yoro 3miBpeA.Tb JK aHBROT O Kpinnart
OTYyHYNM 3 KOTYaMEBUUYEA panmna@aea@aHNNN 3 axn
oBi A H e NMOBWUHEH KOHTaAaKTyBarTMWu 3 r

BOPWWTb HaATATl, KOHTPONKWKWYM WOTro BEI
I T 3HiIi MawTb 3 PpoONUKI B, 3akKpi nNLKOT b
ABefeHHS NiHIT CcnoNyuYyHUumMmmMm i BI AT any
ANOBI AHO.

o6bnumMBI CTH |1 30NbO0OBAaHMUKX npoBoOAl B €
HTaKTy, wo pob6NATbLCHA Ha 3aTuUuCKauax
Ha KOHCTPpPYKUECTT yg ommsboaITae @nep3orBe Y H O .
Ha onopax npoBi A4 Qi KCyeTbCcsa aHKep
ABeneHHSH Ha | HWoMY Ki HLUI 3acToCcoB
ACTaHb O OYALWHKY Benumka, BCTAaHOBI/H

TUCKaudyem[ 2] .

cyHadwHIrax CI Tl Ha onopax
129



TexHONOri MmamMobeTPA&X)YbHOT CcaMoOHecCcy4yol
a6bo "Topcapga"

MOHTaX nNOoOYMHAETbLCA 3 PO3YMWEHHSA T
HeobXxi AoHO BUpanuTtTun pAepeBa abo BenNuUKI

PO3KOYYBAaAHHIW I peryniBaHEPKIBXMGBO Bias.o
BUKNWYEeHHA TOPKaAaHHA npoBojgamMu 3emMni,
AKWO Ni Hi 9 nNpokKknapgaeTbCcd 3aHOBO, TO
oOnop 3PYYHO nNpoBOAUTWN nNnepeps ycTaHOBK:
onopun cTaiemdOow GsapifwHKomMOoOr ow cneui aneb
AO3BO/MNAE He TiNbKKW 3aTArHy TN | 3aKkpi
HaagnwuuwKMm CcTPpi YK U. Micna 3akKkpinneHHSd
LOTPUMAHHAM HeoOob6Xi AHOTI Opi € HTaa UMdH TTaa
Cl I. MOHTaX caMOYTPUMHMWUX I 301b0BaHMUKX
Bi ANoOoBi AHO no TEXHONMNOT I YHNX KapT ab
cneui anbHOI ni Hi WHOT apmaTtypwun, Me X at
TemMmneparTypi He HuUuX4ye 20°C.
Ocob6bnmnei CTH BUKOHAHHSH MOHTaxy € p o3
po3KOUYyBallbHUX -piognemxa .B T a Kkaa HTaerxaH o 10 T |
CIMM Bi o MeXaHi UHNX NOWKOAXEHbL nNi A 4Yac
3 yYyMOB 3 060epexXeHHSA B UACKOOKCUTXe e KJcinHiiyia THay
TepMi HY cnyxoé6wnu.

MoHTax CIIl noBMHeH npoBOAWMWTbLCA 3
be3nNneknm Ta NpoBegBEEXHAMYIWPX asagafngi AHO
6e3nNneyHe nNpoBefgeHHA pobI T.

Mpun nepeTunHI hPasHUX newaw|X BLIAA HDa I
M i NPpoONboOTaMMU no 50 M [LONYyCKAaeThbC
3aCTOCYyBaAaHHA PpPO3KOYYBANIbHUX MeXxXxaHIi 3M
NYyHKTax MU | Ppo3rigaHemMoO.
BeszaBapi MHIi cTb pobGOTWMW pApOCATaeTbCAa,
ronmMx npoBOAI B, HAKI CXWNbHI A0 4YacTMWNX

MpoknagKka TaKWx nNpoBOAI B He BUMAT ace
CTBOpPWE 3axmucTtT BIi 4 KOPOTKOrNo 3aMWKaH
MOXHa KpinumtTum A0 CTiHWNCmMopy@axbeszrsorpo
onopl[ 3] .

Cnucok BHUKOPHUCTAHHUX JIZKEPEJI.

1. [TonHOE onMmcaHne Brapgepogacde@lAII np
XapakTepwn htipst/iclwegidu kuispravochnik/stati/polnamisanie
provodasip-vidy-sferaprimeneniyakharakteristikii £ aTa 3 BepHEeHHS4
2 . Mo HTax np o btpg/aliveGriud.r{UsRaL.:a 3 Be pHEHHHA
3. MpunmeHeHNE npoBoOAaa https://civé1TT.
group.ru/spravochnik/stati/polnamisanieprovodasip-vidy-sferaprimeneniya
kKharakeristiki( paTa 3BepHeHHAa 25.10.2021)
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https://clive-group.ru/spravochnik/stati/polnoe-opisanie-provoda-sip-vidy-sfera-primeneniya-kharakteristiki/
https://clive-group.ru/spravochnik/stati/polnoe-opisanie-provoda-sip-vidy-sfera-primeneniya-kharakteristiki/
https://clive-group.ru/
https://clive-group.ru/spravochnik/stati/polnoe-opisanie-provoda-sip-vidy-sfera-primeneniya-kharakteristiki/
https://clive-group.ru/spravochnik/stati/polnoe-opisanie-provoda-sip-vidy-sfera-primeneniya-kharakteristiki/
https://clive-group.ru/spravochnik/stati/polnoe-opisanie-provoda-sip-vidy-sfera-primeneniya-kharakteristiki/

HaykoBuii kepiBHuk: AgamMoBa C. B. , ACNCTEeHT K a
AepXaBHUN arpoTexHONOrNi YHMUMW YHIiBepcCcunUT

OBI'PYHTYBAHHA 3AXHUCTY BIJ KOPOTKOI'O 3AMUKAHHA ITPH
HABAHTAKEHHI

r Ot PsgO® , annal i fe9l@ygmail . com

SkH dzse s . ©&. |, kudi nov@gmail . com

v Qoetc' 2 Mt Cd2 HJtey Oo dzd 2 OGtotsls j » dzts dzts G
[ slsstedzls @ 15

Y cTaTtTi po3rnsapgawTbcsa nepeBarun BMY
naHuytwri B XN BMNEHHSA NOCTIi NHOTMUKaGRPE M
HaBaHTaXeHHI . JonoBHeHa opuriHanbHaAa
XUBMNEHHSA | 3aXuMCcCT A€eKi NbKOX XWBWMAbHWU;

HaBaHTaXeHH.I
3axncTtT enNneKTPOHHWX nNpucTpoiB BI O K

yacrToO BUKOHIY(E TBPECTAOMMBODE8BOBMEHHAM
BCTa3BaMKO 6i XHMUKIi B. JaHuWW cnoci 6 3axucrt
He JOJHIMKI bKaA WBMUAKOAI 49 uYuepes3 BUCOKY Te
3axXxXuMcTy MOXNWUBO [AO0OCATTMW 3 BUKOPUCTAaAHLE
Bi oomoo,B wcumcremax penemHOro 3axucrTy
i KcCoOBaAaHMMNM 3 HaAaYeHHSAMMU Hanmnpyrum xapuy
nNi gBMwWeHOT Hanpyrm Ha CUCTeEeMy 3axuncT)
KOoOTyuwuyi pene, o , B CBONAMRIPHHNYS HBMK]f
KOoOTyuwuyi pene. JaHe ga9BuMwe BUKNUKaAaEe ne
3HAYHUX NepeBULLEHHAX MOXe BMUBEeCTWU NOT
ANnNda pi3HUX pobBoOUYMXHaANPYyr BUKOPUCTOBYE
BUXOASAYNMBAHBMI PKOHOMI YHOCTI . AHanoriwu
pene Hanpyrwum, 306paxeHa Ha punc. 1.
TBM
XS1| R1 2« HL1 /:” XP1
St O 3
K11
p A
U SZ /"
BX HL2
K1
enl ad 2N
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PncyH&€xeMmMa 3axunMcTtTy Bi 4L, KOPOTKOro 3aml

3axumcTtT AaABNg€e CcCO60KW YOTUPUNOMKCHMUK
XNBNEeHHSa i HaBaRODAXeHHMRANpPYVIransma KOH
BXOAI npucTpow 3' ABNA€ETbCA Hanpyr a,
an4d BK/MTIHYEHHA 3axucrTy noTpi 6HO Kopo

«ly ckK ». Lle npu3Bepe A0 KOpPOTKOYAaAaCHOI
PemB&k nwYUMNTbLCA, MOro KOHTAKTMW K1.1 3 awm
pexum.

Buxopgsauwu 3 MeTMun, nnA BAOOCKOHAaANEeHHH

NPOMNOHYETbLCA BUKOpPpUCTOBYBATUNU HU3bKOB
3axXxuMcTy nNnaHUWIi B 3 HaMpyreo  oX0WwWBiJye HHad,
Ana uyuboro nocni QOBHO 3 KOTYLWKOW pene
NO3BONSAE CUCTEeMIi 3axucTy npauwBaTu Ha
Ni ABWLUEH.I Hanpyru, B 3aiexXxHocCT.i Bi [
nepeMunk dpema. S22, 6)

ﬂw fwm

HL1

+§?1 :FHIZK QED/ Kf; >\<§1 R1|2x Hu//' XP1
% E 4
o (@R @

A~

~
UBX K1 U-EK K1
g1
4__
R2 R2 Ll Rn
- 2y
_)E E‘}
a ]

PncyHokCx2wma 3axunmcrTy Bi A KOpPOTKOT O
AOofpaTKOBUM-MDMSOH POIMA B 1ALLE HOL N1 sH aBlpK T pY Cc TOa
pi 3HMUX Hanpyrax.

Po3paxyHOK pJpgopaaTKOBOINoO onopy 3p4inMc
3aMKHYTIWW JoaHwpwr a.
BaraTtocTtyniHYyacTe perynwBaHHSA Hanmnpyr
LO3BO/NAE BUKOpPUCTOBYBAaAaTWMW CcxXxeMy A[Nn1a 3
HUM3bKOBO/IbTHOI nopTaTuMUBHOI anapaTtypwu
NaHUWIi B Ha BUO@H OIBGIMKXT MMXMETaTAMLUI 39X .
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Chnucok BUKOPUCTAHHUX JIZKEPEJI.

1. CtrenaHoB B. M., Kas3akos A. O. MHOT 0K
3aMblKkaHMWA B Harpys3ke Ha 6a33e pene Hanm
HayKkmu. Bbin. 1BoTYNREYTyYy D16 U3 L. 95
2.3ByKoBadAcCXxeMOTexXHUKa p[pna pagunonwoéurt
cne. : Hayka M TexHuka, 2003. 400 c.
3. YCTpPOMNCTBO n ob6bCcnyXunsaHMWueB-& 0pMBYygH.
nepepatb. m pgon. M. : QHeproartTomMus pgart,
HaykoBuii kepiBnuk: He 6 aHOBK . A. B. , goueHT Kadegpwu
[ aBTomMaTwmnuszauii, TaBpi WCbKNUN [JepxXasBH.I
Omnrtpa MoTOpHOT O.

YK 620.193:621.3

JOCJILIKEHHA ®AKTOPIB, K1 BINIMBAIOTH HA
KOPO3IIOMIIHNUX KOHTAKTIB EJIEKTPOOBJIAJITHAHHSA

[ B dzj M j dzCl-m=ail: dinagtasiyaebl333@gmail.com
1 oW H € ts-mail: pfadkeko@gmail.com
skH' dzgse s. 4., kudinov@gmail.com
vOot" 2M! € d2 HJ tey Oo dzd 2 OGteBBIs] -~ dzsdzsG ' -
[ slststcdats G 5

Ha cborogHi WHiIi M pNEePHW3IRBRONBBLAAQOPHDA
NPMUYOMY OCHOBHMUN 36O6MTOK, wo 3 anopfi we
metTany (y <c¢BI Ti no 20% wmMeTany B piK
PYyMWHYBAaAHHI LOpPOT NX BMUpobi B i o6bnapgH
Henpsawmin Bmppra NpPpocTOoOAX OoOb6nagHaHHA ni A
nigseprnnca Kopo3siTl, Ta nNOpylweHHSsI Te
BIi ACOTOK NpuXoauMmTbCcd camMe Ha KOpPOoO3i
B yMoOoBax 13 arpecwuwsBHMUW M, H aOBCKOOO/IMILBHOI, M YC
rocnogapcTBi

TomMmy, Anga 3axuUWcTy Ta 3anobiraHHsa B
YNMCi i Mi OHUX KOHTaKTI B, LWo po3Mi Wy
arpecmMBHMMAI JIMWIOO aKTUBHUM CcCepefoBULUEM
BWMKOHaHHI abo 3 nokKputTamM, HAKe 3abes3n

[1].
Y CLUWA, 3a paHummu NACE, 36nMTOK BIi A
6opoTbby 3 Hew, cknapgawtb 3, 1% -BBB (¢

BBIIl. Y MekaBXBIR2 3 Har@aomODK@B HY K | B I H
Kpal Hax. Mpn LbOMY BTpaTwu mMeTany, LUl
BUPOOMU, obnapHaHHSA, AK I B UuMQPLA M p i3y H I
BUPOOHMUTBaA. B YkxkpailHI He Ma e oddi yi n
€EKOHOMI YHIi K@DW®3IikKin, BaOe, 3a AgedKunmMmum ol

mMeHwe 4% Bi g BBIMN [ 2].
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LLi unmdppnm pob6NATL HeEeOoOOXi AHMUM BCeobIi
Y, € OCHOBOW ANd PpPoO3pob6BKM MeToOAl
yacHe nepepaobauy eoHOH Ar asHaHx90 AOKi 0Bp OBA MMCH O
akKTiB Ta pAgeTanen enekKkTpPpUYHoOro o6
KpuTtTTtTsda nakawmwnm i bapbamn, AKe BUOMNY
pecMBHOINIo cepepjoBMuUWa. Hanpuknapg, B
XMHawm@aKkm Ha noni XnopBi HIi NToBOT OCHO
CTi nknmmnm po Aii 6GeH3IWHY, Tracy, wMeTa
pepoBuMWw AOULI NTbHO 3acToOoCOBYBaTuW nAakK.y
CyyacHMUN 3 axucT MEe3TYyaelTi bBC B i Hla KHOapCOoT3Yi
ABUWLWEHHA Xi MIi YHOT O OnNOpPYy KOHCTPYKL

Tany Bi J arpecuBHOrNro cepepgoBwuuwa,
pepoBwuua, 3HUXEHHSH KoOpo3i i Hakan
NeKTPOXi Mi YHUN 3 axunUcT)

3o0Kpewma, npakKkTuka ekcnnyartauyi i
pecuBHOT O cepepoBMuuWa nokKkasye, L, O
MHYyBaHHA B pes3ynbTrTarti WBMAKOINIO OKMWU
HeGaXaHO NO3HaAaYaeTbCd Ha gpadbaTpin 3BC
WBMAKOINo BUXOAY Ob6GBnagHaHHSA 3 napy.
TOW Ui €7 cTaTtTi € aHani 3 Kopo3il
3 pob6kKa pekomMeHagaui i no Mnor o e KcC
pepoBwuua, BUKOPUCTOBYKYM 3 aXxXMKUCHHWIX T
HTakTiB. llpun aHani 3i 6yanemo B#SkoOpuCT
Mpob6nema KoOpo3i MHOI CTIi MKOCTI K OH
TyanbHOW ANA cyyacHOT NPOMMUCNOBOCTI
arvm pos3Mi pu 3 6KMOT/KOYC aBlibd € K sipre 3nioT  pii 3
nasi B, a T-aK@DeKC KBHWXB i diei@me 0,0 B 1 LI, O Y ¢
CUTHb 3HauyYHOL. OaHuMuMNM 3 HalWBaxXnmusi
MOKI CTb KOpPO3ii, € BONOTFicTb NOBI T(f
KopoweTtdani B B €N1e€KTPUUYUHOMY KOHT aAKTI
AKOMY nNoeaAHYWTbCA CyTo X1 Mi YHI B
pegoBunuwem i 3 enekKTpPpoOXi MIi YHUMKU AABMU

X Cco060K Ppi3HOPI AHNX MeTanaBeBilngae
EKTPUYHNMX KOHTAKTIi B BUIFNOTOBNAKWTbL 3
TaNneBUMNU aAaHTUKOPO3i NHUMM 3 aXUCHUMMU
wi cnocobwu 3axucTy Bi g Kopo3ii

EKTPUYHI KOHTAaKTMW B 3akKpuTmnx e n
BKUHIMM cCcepepgoBuMmwemM 3a3BUYaAN BUKOHY
KPMUWTTiB. 3aXUWCHUMU NOKPUTTAMU BIi A KO
MPOAHO YyTBOPKWKWTbCHA H a MOBEPXHSHAKX I
3ynbTtarti BN/IMBY Ha HUX KWUCHIW NOBI T
Y 3 akKk pMETKUTXp oy CTaHOBKax 3 arpecwuwsBHMUN
3anexHocCT.i BIi 4 CTyneHa arpecmuBHOCTI
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BCTaHOBIJ/I€HHSA, AaeTani enekKTPUYHNX K O
HemMmeTanesummMm abo MeTanesBuWMMU 3aXUCHUMY

JOoO Ms8M&XNea HTUWKOPO3i NHMX 3axXUCHUX n0a
KOHTAaAaKTHMUX TMNOBEPXOHb 3'epgHYyBanbHWUX 4
Hanpuknapgpg Kapgwmi 1, Mi oai o, Hi Kent, O/10B:
MeTaneBunWX 3axXUCHUX NOKPUMMM| BMeOnahncsad
rapaymm cnocobamn.

JO HemMeTaneBuWX AaAaHTUKOPO3Ii MHMUX 3 axil
NNi BKW OKUCNI B Ha MNOBEPXHAX CMNOAYUHM
Wwnaxom Xi Mi YHOTFTro BNAWBY Ha wMeTanun pi
TakmM/Xi BOK 30i NCHIOKTb CcCnocoboM naccusBy

MfonepeAgHE OYMWEHHSHA KOHTAKTHMWUX NOB:

3aniexXHoCTI Bi 4 CTyneHA 3abpypagHeHHA i
MeXaHi YHOT , Xi Mi YHOT abo enexkKTpPOXi MI ¢

MpakktTa ekKcnnyaTauil enekTpoen®d nxaigmiay
AaKTUBHMUM cCcepepoBuwem, y CinbCbKOTOC
NokKas3ye, WO BOHO CXMWNbHe A0 Nepepgyact
OKMWCNEHHSA MI OHUX KOHTAKOI BODWAAAE BB C A
BCbOlIo KOMNAEKCY O4YMWEeHHA i npussBoAau
napgy. MpunuumHoOw yi €1 npo6nemMm MOXe CI
Bi o6yBaeTbcCA4 ekcnnyarTtaui s AaHOoT o 0
BCTaAaHOB/TeHO, MNIP® O0BK TAKBAAKO P O3l Mi CT 4
BYMHSAIKWTbL WKOAY MiIi AHMUM KOHTakTamM (Tabr

Tab6bnuAKso MM OHEeHT n, Wwo Mi cTATbLCA B CKANna
Ha3sBa KOMNOHEeHTY |TemMnepaTtTypa Ppo3K,]J

cynbdi g Mi Aai (11 )>450

cynbdi g Mi Aai (1) |1129

okcwupg wMi Agi (1 1) (>800

okcwupg Mi fgi (1) Cuyl242
I

xnopwupg Mi gi (11) |596
xnopuag Mi Aai (1) (1212

Mpwn ekcnnyarTtauyi i enekKkTtTpoobnagHaHH
aTmMocC (hepa, B aAK i I BOHa Bi o6byBaerThb
(poiri gpogynop@i AXNOpPOBOAEHD (rigpoxno
Bi QHOCATHbC A 0O -akKMUBAHNXOP @Bii IBH Oi 3 Ha
WBMAKI CTb aTtTmMocdPepHoOlT kKopo3ii wmipgi. T
BONOT U H a noBepXxXHI MeTany, 36iin1bLU
rirrpockoni YHi CTb NPOAYKTI B KOPO3il

B atTmMocdPepHUux ymMoBax Ha Bi AMI HY BI
ni goAaaeTbcHd Kopo3i i, Tak 4K Ha 11 no
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BKa) npoAYKTI B Kopo3i T, wo He Mi
MK MX yMmMOoOBax pyunWnHyBaTtu mMeTan. -Kop
ec MUMOBI NbHO 3aTyxalwuyumm, Tak AK
ny Bi A 30BHI WHbLOT O cepepgoBunuwa.
4 0B MU WAaKX:
a, CipPpKOBODMEIWK M L& PKIN ;I HLWI C
nwwBarnbHI KWCNOTMW, aepoBadHiI He oK.
apaynmnnm, xXonoagHUNW KOHUeHTpaT H2SO04;
O3YUHNMW OKUCNKWBANBbBHUX CONeNn BaXKUX ME
epoBadHiI BOAMWU, ar pecunBHI Boaun (3 H U
MCOKKWMM HIO, BYT/nekmcnoro rasy),;
Mi HW®, NH4OH (WwWo Mi CTUTb KWUCEHDbL) .
an s 3anobiraHHSH KOpoO3i MHOT O p
enekKkTpoobnagHaHHA MOXYTb OYTMW NpoBe
- 3Ha4UYHeEe 3MEeHLWeHHH CTynewHs+ arpecwuns
enexa@PnapgHaHHSH Ti NbKMN 3a YMOBM pob6o
ycTaTKyBaHH4A4, ni agi 6paHoOro 3 ypaxyBadHt
-npoBefgeHHd TeXHiIi YHnMx 3axopgi B, cCnpsamo
T a I H WK X KOHTAakKkTIi B, o nmngEy a Karrbpcesc v
cepepoBwuua;
-npoBefgeHHSA TexXHiIi YHUuX 3axopgiB, COpPAMO
BnNnactTumBoCTenWw KOHTAKTI B WNAXOM HaHece
HeMeTaneBunxXx NakKOBUX MNOKPUTTI B, K I [
BO/TOTMPRPODET b, BUCOKI MeXaHi YHi X a
i "
T

QDWYT "TOO0O0=ZT 3~

y V
n €
H

agresida nokKpurtTTAa p[O MeTany, CT
A1 eNnNeKTPUYHI XapakTepucTtTunKkum , C
TakMM YUMHOM, B aAaTMOC (Ppe BHIME T YymMD B &B.
KOpPpO3i WHOW CTi WKIi CTH: H a CYXomy NnoeE
3MIi HOETbC A, a npun KOHTAaKTI 3 BONOT NN
nniBK a, o CcKnapgpaeTbCcd 3 oKcwuagi B Mi A
Mi Ab BONOAI EHMAEGDKIAKOCT A, AKa MNOMI TH
KWCHIW | oKMmcnwBaui B. Towmy, AOUI NbHMN
KOHTAakKTIi B enekKkTpoobnagHaHHSA, K e e K
cepegoBuuwa B LI nax 36epexeHHS 1T X TIKiyn|
Ta pPeMOHT.
Cnucok BHUKOPHUCTAHHUX JIZKEPEJI.
1. TomawoB H. . Teopwunsa KMpdAdIbW.n 3 atlL
2 . 3annueBa n. ror.., FfonoBko /1. WN. , Py maH
asMmanun-7IRA5 agnAa aQaHTUKOPPO3IWMUWOHHOW 3aWwnrT
NnuuweBwaimbnwneHHOCTU [/ JlakoKpacoyHbe N
1995—-Ne 3 C. 243
3. MBaHOBCKMUM B. H. TeopeTunyeckwmne |
Hed@TenpomMbcnnoBOro o6opyaoB-az2AlMaNe/&C.NH x»
4-14.
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4 . CHnMN-25033dMmaom@TenbHbX KOHCTPYKUWNWN
5. Uy npoBa n. B. , EpwoBa 9 .eB.H,0 n My vnyn ¢
acnekxkrt bl npoo6nembl oOKMucneHunAd Me [ H blX |
3KcnnyatTumpyemMoro B ULexax O04i2@3. kN2 98.0 A4t
C. #48D.

HaykoBuii KepiBHHUK: Ueb6aHOB A. b., K. T. H.
«EnekTtTpoeHepreTumnkHmu i aBToMaTmnsauyi
ar porTexHONOri YHMMMW YHiIiBepcuTtTeT | MeHI i

AHAJITAYHUN METOJI KOHTPOJIIO I30JISIIII 6-10 KB 3A
JOHOMOI'OIO TPAHC®OPMATOPIB HAIIPYT'U

1 2tcO%. Hardinal 626 @ukr . net

skH' dzgse s. 4., kudinov@gmail.com

v Ooatc" 2 € d2 HJjtey Oo dzd 2 OGtsls§ -~ dzsdzisG * -
[ Blsstedzs @ ts

TpaHcpopmMmaTopwm Hanpyrwu ( TH)-10B «Kkeén
abe3nevyywTb 6e3NeKy BUWMI p HeB/BEHKbT, P OXeVHBE
OHTpPONGL I 3ongaui i obnapgHaHHSA, XN B NeH
MrHani sauyi i, aBToOMaTUKMN [ penenmHoOr
| UNNTbHUKI B 3MOHTOBaHE 0 H& B n piv e H1a H H
abes3nevyeHHsa HapiobwawuT ig-di0 THBUGHIQCETAI' A
| 4o BMWLUWeHI BUMOT U . B nepwy 4yepry ue B
THKI ) , aKi, Kpi M BCIi X nepepaxoBaHMUX
I 4 NOWKOAXEeHb nNpu dqgepope3oHaAaHCHXWX n
ea® {OI NbweHHA Trabapwuti B THKI i Ao
| OBMWEHHA TOYHOCTI ob6bni Ky eHeprii :
lymnbHMKI B [ 1] Ta aBToOMaAaTMW3O0BaAHMUX
epes BUCOKI cumcrTemarTuny HIe CaTXoucoykeur.
MOBOKW PoOBGBOTUW HAKWMUX € 3a3eM/IeHHSA He
CYHYNoO 6 OCHOBHY NnPUYNMHY T X nouwkoAa»
epe3 o6mMoTKMW BH Ha 3eMnw) i 3 MeHLWUANC

PepopesoHaHCNPUMUNUHABCANEOABRBRAOMEPEH
oyasri gHo 3 MeTOAOM, ANANPUNUHEHHS (
LOCUTbLOYNOOGWYHTYBATMWU BTOPUHHYOOBW
nocni goBHoOCTI TH.

B
b C
mT

KK C OO mwm W /MW SO0 X Ww
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PncyHMxTdmMaTmMmyHa cxXxemMa onepaTuUuBHNUX K
Bi o gepope3oOoOHaHCHWX npoueci B

MpoTAromrpuBaaygpospobnanumcanpumcTpoi
Heed@eKTUNUBHI . Tak, 3acTocyBaHHATHKI , 06 MEe
UacTinowkoagxXxeHHanpundpepopesoOHAaHCHNXABV
HApPpEe3InCTOpPi BBNAHULKWIPO3Ii MKHYTOTITOTPUKYT
oTKNBHp®pwm BR<10k OMHeE

3abes3nevyyenorosaxunmcTBi AnowKkopgxXeHHSA. Mc
HAKaKTUWBHUX, TaAaKi i HOYVKTUBHUXONOPI BOI Nt
10kOmM3abesanevyyenorosaxmcTtT, aneBlyboMyBY/V
aHHaNnponopui MHa3. 30i NbWEeHHSAM3HAUYEHHS
MpunoagHod@asIHPBPMYyaaeMMA BdBLMekpBe »x0abxveo T K a B H

WYHTYyEeETCAI norocxemas' egHaHHACTaeaHarnc
O u punc. 2. Bi gomMo, wwoByubOMYyBMNODagKyn

mneopni sBasAi C

oTKaxHHBUHUMKaAaWTbHENPUNYCTUMI MOXMWNOK
XTPaAaHCEMPME@AYIOWP, BKTIOYHEeHMNMNOOCXeMI Bi g
AHOMI HaNnbHAaANOTYXHI CTbTpaHcopmMmarToOCf
bwedyoTuupbdOrBuarBaakOW® NCTOBY T bCAI I
Y TpaHcdopmMaTopa@3icewpB i i-1B/AMNMIUNBE A K O

]
o
S 902 WWISIXRTZR

| HOYKTVWEHMEMHOI aeTakKkoX BUKOPUCTOBYETHDbC:!
nocni o OBHOCTI , B HSKOro popaTtkoBa BTOp
TpaHcPopmMaTopa HY NnbOBOI nocni AOBHOC:?
TpaHcopmMaToOoOpa PO3MiIiWeHa KoMNOeHCWMmALi I
TPUKYTHMUK 6es 30BHI WHI X BMBOAI B. L4
ePeK TUBHI CTb THKI , a TakoxX BMU3Hauya
HOpPpManbHOMY peXuUumi, Tak i B peXuwi 0 [
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PucyHidpmnRayumnoBa efnnekKTpuyHa cx-d0md8B 3’ €p

TpaHCc dop ma 76103 HABINHEOM N

95, Tpeb6aBi A3HAaYNTU, WOYHUXCTPYMKOMNEHC
MTPUKYTHUK, pPOBUTHL i CTOTHMWWNBNOANMN
BCi XBuUNnagkaxnoadaBuHanpyrmHebanaHcyuyi €fi
OT OOMOTKOB@MEMIYYTHMUK AHE noO3BONA
cTaHBRpouyeciekcnanyartauyi i, BuM3IHaYynTumoni
CTPpYMYy, nepeBi pUTuUBI ACYTHI CTbBUTEKOBMUXK
OTOK. UleenopyweHHAM«HOpMBUNPOOGBYBAHHSAEC]S
CYTHAMBKCTbBUABNEHHABUTKOBOTIO3aMMWUK aAH I

yaTtTaui nHnxnepesi POK, Wo306i NbWYy€eEpPU3MUKS3E
Chnucok BHKOPHUCTAHUX JIZKEPEJI.

1. €. C. Moni wy«K, M. M. JopoxoBeUub,
Boinko. MeTponoria Hiak @M MiNPBBRAOKLKH@AT TREXIN
C .

2. LlanoBaneHKDO o. 1., BoHpgap B. M. Oc
Nvwéi g, 2002.320 c.
HaykoBuii kepiBHuk: Ue 6 a H 0 B A. b., AOULEHT Kadge

AepXaBHUWUW arpoTexHONOTiIi YHUN YHWIi BEPCUT
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OBPOBKA TPAHC®OPMATOPHOI'O MACJIA Y BAKYYMHUX
YCTAHOBKAX

] dzOL d tegladzrinivan@ukr.net

skH' degse s. 4., kudinov@gmail .com

s Qote" 2Mm Cd2 HJtey Oo dzd 2 OGttslsj m dzsdztsc
[ Blsstedzts G s

Ek cynait auyi o TpaHcPopMaTOpPHOT O Macn
HagxoAgXeHHAM BOMOIM B Macno 3 HaBKO
pe3ynbTaTtTi oOKuMUucCnANnwBanbHWX npoueciB. Y
A1 enNeKTPUYHI BnacrtumsocCTI , 3MGalI C/VBOLL Y NEET b€
Bi AnoBi gatTwu HeoOGXI AHUMMU HoOpMaMm, o
nopywye HoOpManbHYy pob6boTy ob6nagHaHHSA.

Cy wk a L O0O3BONAE npumueBecTWU BONOT OB

TpaHcPopmMaToOpPHOTIo Mac/na Yy BIi gonoBi AHI C
an4a ob6bpob6kKwM TPAHM@POPRHATBOPBAKYY MH MU X )
BUKOpPpUCTOBYBaTtTunu-lycyYyanasepK¥BMpunusHauue,
Mac/na pPO34YMHEeHOT Bonoru | rasy i 3 a

BMIi cTy BONnoru He 6inbwe 0, 001% macu (
rasoBmMi cTy He O6inbwe 0,1% ob6bcary.
OCHOBHUM pobBGOYMM eNnNemMeHTOM YyCTaHOL
BiH aBnde cob6O0W po3aineHy Ha ABI 4y a
EMHI CTb, BCepeAauHI AKOT B nNi ABIi CHUX |
npuMa3HayvYyeHUMMm agnga 30i NWIOPHLDT HIB@ABH®P XOH IMag
Hacapkwm 3acTocoBaHiI UWNAT HAPUYHI Ki Nt
NoBEeEpPXHEeKW Ha oAMHWUWUK 06' emMy | HapgaltTet
BknwyeHHA ycTaHOBKMW B poboTy npoBOAMUT
i BUXIi OHMWIAA HBOEBHKTWM Nii  B/KC/TH@Q XKLL HBlaAKCYIWAM [ ¢
gerasaTop 3anMWKOBOINIo TUWUCKY He 61 nbu
O6O0OpPOTY BXi AHUN BEeHTUAb I BKNnwW4YawTb I
YyCTaAaHOBKMW Macnanomm i noAaBi T U C KBYK JIM@aYCa/k@ET
mMacnoHarpi sBau. Konun wmMacno B MNOPOXHMUH
KOHTPONbHOTI No3HaAa4vYkKm, Bi AKpuMBawTb BMU
Mac/ioHacoCcC. 3a [AONOMOTOKW BEHT-MPOBO MI
NPpoOBOASATbL HaAaCTpPOBKY WabweubyicaRmminm pe x

Cunpe Macno nopgpaeTbCcsd MacnoHacoCcOoOM
rpy6oi O4YUMCTKM, ni girpiBaebBOcdCs HWamp
B MNMOPOXHMUHY MnNnepuworo ctryneHsda (perasart
MaCMUHKMOM WapoM CTi Kae BHMS3 no noBep:
HagmacnsaHUMU npocTi p MOPOXHUHMNM nepuwor
HacocomM -iMAy aBpleratyl50yunys alBNneuyytoy
Ni AOTPUMKY 3a/IMWKOBOTINIO TUCKY B anopoXHUV
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Bi AoKkauyyBaHHA napwu, 116} BUAOI NA€ETbCHA 3
BCTAaHOBMNEHI y BakKyyMmM uHUeoOoni TOBMUIMN narty

ANMWKOBMUM TWUCKOM B aAerasaTopi, TeM
TAHOBKW 3a HadABHWUMWU B YyCcTaHOBWUI np
Ha pucyHKY 1 umakasaa Hcax efM@auM HB a Ky Yy MH
Oo6bpob6KN TpaHcdopmaToO-fiRlor o mMmacna Twuny

O 9 9T

naTtTpoH NnpuM3HayvYeHWn An4 NOr NMHAaAaHHA B
po3paxoBaHuUuhW agnsa ocywypaerRs bhaona. T(
noTpi 6HO cywkKka uyeoni Ty B nNnaTpPoOHI . Mo
Bakyyamwoca Bi A4 uUeoniTtToBOiI nwuny, wo yT
Yy npouyec:i PO6GOTM yCTaHOBKMU 341 WcHIOI
NMPOXOAXEeEHHAMp oRKIMKAAX Mmer as3arTtopa 4Yepes:
Mac/ia B MOPOXHWUHI Apyroro CTyneHs [
3

y

V
(

@——M D-op~ 70

‘KI.‘}
v

1 - i nbTp rpyo6oro-soyymmemHAaac2aaoHaeoc
Mac/noHar-pppaayg 4O0OHTpONKATEMmMEepPaATRY IO,
Aer a3arRo@p3 n Hbay S3M K i Prauuen o /ai; T @B 1 AN a1EITIPDSHH
pi nebTpnpAdafan BUMI pHOBaHHSHA 3a/1UNWKOBOT C
BaKyyMHMUIRN ar pAas0dl2-otmopHABIMBA@xy ymn nwr ;B
13-Ba kK Hyam oc T vi50yl4-BBIH 9 H 1 Haaaccoacp, © mle5F p
MacC/iloO MNOKaX4YuMK TMNOPOXHMUHMACHPOy IWWa ©®OC T
100/8; 18- i N b TP TOHKOT Or iomMpmouBeaHTHE@ ;L D2 X O H T
TUCKY Macna

PucyH-oélpnbdyumnoBa cxemMa BakKyyMHOT ycCcrTat
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Yy CTaHOBKa oOoO6AaAMaBaHAK ORPPONI TUCKY ;
3aNnMwKoBOro TUWCKY B pferasaTtop, TewMmney;
macna | ras3oBMi cCcTy wMacI1a.

EnekTpunmyHa cxemMa ynpaBini HHA3 pP@O&DIT e
aBToOMaATWUUYHE Ni ATPUMAHHA pEeB§ximpHOa .
nepeagbavyae aBTOMaATWUYHEe Bi AKNKWYEHHSI M

mMacna B YCTaHOBKY, a TaKoX BIi oKNWYeEH.I
Bi O CYTHOCTI BakyymMy B cucrtemi, CBIi TnO
yCTaHOEBKMHOBMYP @ €E XNMIi [ npwnm Hanar opjxXewd
Cy wk a i Aerasaduygi g Ay Xe BaX/nAuBi i
TpaHcopmMaTopi B B npouec.i ekcnnanyarTauyli
HeobGXIi AHO NMPOBOAMTM WOPI Y4YHO:-K QbeHia 35 upi
B i Hwolnvayg KBy oX onopgxXytdya 3aaTHIiCTb i n
SHU3INTKUCA, wo npui3Bepe 4O HeoOXI AHOCT
Cnmncoxk BUKOPHCTAHUX JKepet.
BypbaHos b. Il. TpaHcPopmMaToOpHOE Mac/no:
Nvunwtenn P.A., LaxdbopmaT dMp lae TNpac 1o :
1983.
296c.
HaykoBuii kepiBouk: Ue 6 aHoB A. b. , K. T. H. |, 0oL eH

AepXaBHWUN arpoTexHONOrNi YHUIK YHIi BepcwurT

OBPOBKA MACJIA ®IVIbTPYBAHHAM

1 ° € &z dz' uikblaynikulcea2017.77@gmail.com
v Qetc' 2Mmr Cd2 HJte) Oo dzd 2 OGtotsls j » dzts dzts G
[ slststcdats G 5

TpaHC PopmaT-oMp HHie pMaaie/Ha Mac/sa BWUCOK

B' A3KB@aXDPMNCTOBYIKTbCH aona 3alNnBKMU
TpaHcpopmaTopi B, peakTOpPHOT O obnapgHa
MpnsHavyeHoOo Ang 1 3o0n0aui i 3HaxoAATbCA
TpaHcpopmaTopa, Bi ABeAEeHHH Tenna |
TpaHcPopmMaTopa HMacCTWUH, a TakKoX 3anobi
Y cyyacHOMY TpaHcdopMaToOpPHOMY ob6napgHa
Yy MO B ax: BMCOKA HanNnpyXeHiIi CTb enekKTpunu
npouyec.i eKcnnyartauyMmaic nap anHi cagnoapkmrabTcosp H T
eNnekKTPUYHOMY cCcTapi HHSA, LWo nNpPU3IBOAMUT.L
XapakTepucTtMunuk.

O4ynMmuweHHH noTpi 6HO AN A TOTrT o, wo 6
3abpypapHeHy oni 1. AK wo BOHO npoBejeH
napamMeTpiMmBiocBNac cTae NPO30pPUM, 6es
Mac/so I CTOTHO He 3MIiHWMANO CBOT X BMaAacTYV

MeXaHiI YHOT O OYMWLUWEeEHHSA.
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X Twh
®» ® -0

W W O
S 090

Mpun oOYnMmuwWeHH.I TpaHcopmMaTOpPpPHOTNIoOo Mac
NMOMOT O pi 3HUX (oM empaiy eigy p3ia B3g ArKkpo aly
egHaHHA4, BOAY, Kucnotwn i ©6pyaAa.
TeNbHEe O4YULWEeHHSH TpaHcopMaTOpPHOT O
pakTepunucTtTukum 6asoBoOor 0.

O6bpobka Macna @i nbTpyBaHHAM non4dar a
peropoagkun eiiMesHTMYy WY4iHA HSKWUX 3 aTpPunN

Mi WK un . Hanb6i nbw wWMpPOKeEe MNOWMPEeHHSA [
pMuManu TMnNepecynBpHeiC vp.a MH i i nbTPp
KOHCTpYyKTNUBpec PpaBBEAP CcobGBOW Habip B
Mo nanT, Mi X | SSIKbUTMVPUY HBYaNKA avdgaTHeTpbl adn .
AT YHOTb PYYHUM 3aTUCKOM. Y naunTtax i
nagaHHAa KaHanwn Ana nNpoxopay wMacina.
ofLaBNWWTb MacnoHacocoM. KoHTpoOoAnb 3a
MBI POE TUCK -Maena.B i nbTp

B akocrTi i "bTPpywYOro enemMeHTa Hall
NbTpPpyBanbHURN Kk7a5)T.o HY-N(Pe@@TX pPoM/O2K2H a 3 a |
I H Wi BuAwW i NbTPYyLLYNX enemMeHTI B, H

Y U €K G DKI (ro&y, shGdneTpyBanbHyYy Kanpo
NbTpPpyBaNbHUN KanpoH He MNOBWUHEH p[Jon

nHEpgca, 3abpypHOWOYMX O4YMweHe wMacno.
HCTPYKLUWLN medaa nage Tak.i HeaONi KW: K OH
eEMemPnYyHa KOHCTPYKLUI a), Mana npoAayekT
eMeHTa.

OcTaHHI M yacowm AnA OYNUWEHHSH Bi 4
M3 HaAaUYeHUNX an4 3annBkKMu B MOTYXHI

CTOCOBYWTb Qi nbTpu r1epmMedimyyiHiEB H a K
NnyckKawTbCd NPOMMUCNOBI CTIH ANA O0OYMNLUWeErLE

Mpuctpin i npuHumn poboTwn i nbTpa

nNbTp ®IH € BepTUKANbHWUN UUAT HAPWYH

CTUHI . Ha uweHTpPanhbHIigiH v yoa 1, p yconkoanw,
i nbTpaui MHIi nNnakeTwu. @inbTpauyui WHUN e
[ Habopy MeTaneBux AUWCKIB. YoxXxon BUT

epeagnHi 4Yoxna po3TawWoBaHIiI, SAK NOKas;
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(v

a-npucmhpnuaT-Pdha b pyroymn-BXnagkKwead,; n4ktopyndy ok,
3-pi NnbTpywYMN-Berapanp H-A OXDYEI/aBM iSH i € B N 1

7-BUXIT AHMWIA
PuncyH&K ema

Ona KOHT
MaHoOMeTp, 4
pPpi 3HMUA TMUCKI

npwu
p O N
KUNMN

B

AndepeHuUui anbHOT O

AO (i nbTpYy.

di nbrTpaMacna
MOPOXHMUHY
notTpannsae

BHYTPI WHIO
oynmuwaeTbcCcsa i
nasax | yepes
B naswu
di nbTpauyi g
NOMTi NWNTMN
36i nbwyeTbCAd
Cnucok BHKOPHUCTAHHUX JIZKEPEJI.

Mnxees r. M.
Anwunes n. nN.

AepXaBHMUMN

HUeHTpPpanb

NnokKas
Mo

Tpa
QHeproaTtTomMms gart
Ane
HaykoBuii kepiBHuk: A a MO
arpor

naTtTpyo6ok.

cTpotw i n

bTpa Twuny &I H

o 3 a TUCKOEBVMHOHAaaNn e PR THE
BKa3ye€ HagNMWWKOBUN TMUC
Mi XX HUMMNU (nepenapg TMu

y

oTBOPWU B
HOT Tpy®o

3HEBOAHEHHS

a1 en
TepMmi

H WK
ro

HCdopmart
, 2003.

KTpUYeCcCK
B a cC. B. ,
exXHonor i

MaHoOMeTQpa

i nbTPpI
di nbTpa,

€ MapkKyBat
Bi ,6yBaeThbcC
Macno,
B KaHaBKW ant
e HTWME/KEH CNIY Sk
m i pgani B B U X
L O0O3BO/MAIT
EKTPUUYHNUX BTP:
H Ccnyxoétuwu.
OpHOe mMacno: Yy
121c.
mne ™MalWWUHBLI: Mo c
acumcTtTeHT Kad
UYHWUMN YHI BepPCUT
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EKCILTYATAIIIAHI 3UCKH ITPH BUKOPHCTAHHI IIOI'JTOBUX
TPAHCOOPMATOPHUX INIICTAHIIN

LHBo dyJ dEddganE210@gmail.com
vOoatc' 21 € d2 HJtey Oo dzd 2 OGttslsj m dzsdztsc
[ Slststcdzs @ s

MM yacToO YYyeEMO NpPO BeNUKI BTpaTtu e
nManummm 3 6UNTKaMUNOL/TBYRINAMPIKE BC TERT € K 1
I Apo34Ail NaxonNnare@PIiokXsE0O CXO0OXMNX 3a cnewy
aKi ni gnpumemcTBAa HakKkfnapgawTb Bi agnosBi /
okKpemMa [0 npob6bnemMwm BTpPpaAaT eNneKTpPpoeHe
OMMNONEKTHMUX TpaHCcPopmMaTOpPHMUKX an i [OHEer &
MKOPUCTOBYHKOTbCA Ha MNOBHY TMNOTYXHI CThb.
AHani 3 3aKpuTmnx Axepen nNokasas, |
AcCTaHLUui i, 30KpemMa H a HeBenumk~wmx
TaHoBfnwBanumceL 3a Yyaci B CPCP 3 ornsap
KTYy HEeTBBY®@®PMUCA Yy BIi AnNoBiIi AHOCTI O o

nNocTi MNHO HapowywTb BUTpPpaAaTW BIi A4 BT
M, Ha HAKWX po3TawoBadHi TpaHC@opN
nayysBaTu nopgaTKuW, WO THERNRATBA. CO0OOH
KOpMcTaHHSA WOrnNoBUX TpaHcopmMaToOpHI
ogapas3y 2 HacCylWHI npob6newmn:

YHUKHEeHHA BuMagaTtTKi B AnAa nopgaTKi B Ha

3MeHWeHHHA BTpaT XO0NoOCTOrNo XxXop[py.

Bi nbwa 4YacTwuHa TpaHC@OPpP Ma TTOOPBHYMXT bITIS
CNOXWUBUYMNX eNneKkKTPUYHMNX Mepexax 0, 4 K
YKPYNHEHHS Mepexi, BHacni o oOK 4Yoro 1TX
byBae€e 3HaAa4YHO 3aBuweHa Bi g PakKTWUUYHO CT

Po3rnaHemo MOXNnuBIi CcTb 3 a0y € aus/an

W X< w -4 3 c

WO w-Hgw 3
S0 99 0 —

banaHci ni gnpnemMcTBa T a He BUKOPMUCT
HOBY MEHLWY wTr, AK a 3af0BONbHATNME )
BUKOHAEeEMO PpPpoO3paxXyHOK HOMIi HanbHOTI norT'y
3ri AHO 3 nepeni kKoM cTpymMonpummaui B n
CTAHOBMWUTHDL 23 KBT, 3 ypaxyBaHHAM KOoOe:
cepegoHbOMY 3 Ha4yYeHHI Koedi 4Ui EHTY nNOTY:
0,75.

BukopumcrtoBywuym Koedi Li EHT oO[JHOYACEH
>PHOM cTpymMoOonpuimmMaui B BBEWKWUH/AHEUMM O B 6w,
AaKTUBHOTI NMOTYXHOCTI nponoHOBAaAHOT O T [

‘o 0%+ h (1)

e -Koedi yi EHT oOfgHOYACHOCTI PpOGOTMU €nc¢
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2P Ha@mMi HanbHa nOTYXHIICBT bl | e4Nepkut EPMOCNTPBUAS

oo M 0 p T 8
BukoHaewmoO obuymMmcneHHSH Be/1TMN4YnmMHMU BCTart
NPONOHOBAHOT O TpaHcpopmMaToOpa:
0 0. .0Q-h (2)

PBCTaHOB/NEHSA NOTYXHIi CThb;

4 e
tg @ertaepreHc KyTa 3cyBYy @as.

0 plr mMxv pay |, _.

Bi gnoBi A HO 4O OTpPpUMaAHUX pe3ynbTartiB |

NMOTYXHOCTI npecaoPmarTompa Spaa QopmMy -
Y 0. 0, (3)

e PBCcTaHOBNEeHA NOTYXHIi CTb;
Q-peakKTunuBHaAa NOTYXHIi CTb.

Y p@ p&p &, .8
3 ornapgy Ha BUKOHaHUWW BUMWEe PpoOo3pax)
TpaHCc opmaTop@®d, TwHOWMI HEABAbHA NOTYXHI CT
3a40BO/ITbHAE yYyMOBMU POOBOTM Ni AONPUEMCTBE

Tabnu-il®plBHAdaNbHA XapaKTepucTmkKka TpadH:-/

Twnn KnacnOTy)KIHanpyBTpKaT;Mac 3ar a
TpaHdqHanNnp K. 3. ' Mac|a M g
pMaTowu K" XBl7s o g np K |KT
’ X. |75°]
T M100 |6;10 100 4,5 330 [1970 256 |690
T C-325 |6;10 25 3,5 160 | 700 |0 365
3ri gHo pgaHunx|[ 2], BT-p@aOmn6xdvpdocrtaros

a KOPOTKOTNO 3amMWk aoHaHHam x1, 9 7ufpo Bet .y 3Fii /pHH
BTpaTtTunu xonoc-26ro6; t0pgykhd@Bawtb 160 BT,
700 BrT. Takox, BMUKOHAaABWN po3paxyHOK,
ni gnpuemcTBO, CKNalglale p2033,p0abx okBBa- HAM, 1 aH al
BUKOpPUCTOBYETbLCA nunwe 1/ 4 Bi g po3pax
TAaKOX BNJIMBAae Ha BTpaTuWn enekKTPUYHOI €
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OpHak WTMN mMawTb nNneBHI ocob6bnumBoOCTIi , a
Ki TbKIi CTb BCTaHOB/NWBlaHNX TpaHcopMaTocC
HaWMbi nbwa AonyXS nkur; Hanpyr a
HaMobi NbYWRH INOTb TpalhH@@owmwWA ;T Opa
KOHCTPYKULUI 9 cxXxoAi B AnfAaKNagyiPaygbHa, MA
NONOXeHHI nNpuMuUKae [JO cTOBNa, 3aMWUKaE
B pasi 3aMi HUW BenNnunmKorabGaputTHKUX Tpa
3pa3ka Ha wWwWornoBi TapaHtpoppmaoopmb OV
OpeHAaHIi W nnarTi 3a 3ewmMnito, Ha SHSKWUX BOEF
3abypoBy i HWMX cnopyAa, a TakKoX B nep:
3paska MOXNWUBI BI AUYYTHI CKOpOYeHHAa BT

Cnucok BHKOPHUCTAHHUX JIZKEPEJI

MauToB®ble TpaHcPopMaTOpHBLE nogcTaHLUuMl
c a1 . UR lhttp://electricalschool.info/main/electromontag/196&chtovye
transformatornygodstancii.html ( paTta 3BepHeHHSa 28. 10
TM100 TpaHCc dopmaTo-pp aHic/goopavacTaoigi:E b BLER
https://chektransformator.com/catalog/tm100 ( ga T & A3 2Sp HdOH 2 0 2
TC25 TpaHcdhopmMaTOpTpawuadge p MmactaoldE.E BLER
https://chektransformator.com/catalog/tsz25 ( aTa 3 BepPpHEeHHSa 2
HaykoBuii kepiBouk: AfamMmoBa C.B. Kadhempgm e EI A»,
AepXaBHMUN arpoTexHONOrNi YHMUW YHIiBepcCcuUT

KAJIIBPYBAHHS IIVTIABKUX BCTABOK 3AITOBI’KHUKIB 1
3ABE3INEYEHHSA CEJEKTUBHOCTI IX CIIPAIIOBYBAHHSI

z C o d tcwgrekjin2011@gmail.com
sOQeatc' 2 M Cd2 HJtey Oo dzd 2 OGtetsls] -~ dzsdzsSG
[ st dzs @ ts

Ha cboOropagHi WHIi W A€eHb, Ha ni AnNpueEMC
K i B KOHCTPYKUIT MalwwTb nNnas.BK.I BCTas
€NeKTPOYy CKTaabHeONBbOHKM Xi i Hi W Bi f NepeBaHT
ABTOMATMUYHI BUMMK AU I € anbTepHaTWMWBOLHW
ane Kpi M ui HWN, TOMY e NPOAOBXYETH
NPOMMUCANOBOCTI i Ci TbCbKOMY roeabppap
NnNnaBKMUMMU BCTaBKaMM € oOogHOpPAa3O0OBUM |
noTpebye 3aMi HM Ha Kani 6poBaHy, T ak
3BaHMUX «Xyu4dykiB» [ 1]. TomMy Ha ni agnpue
geweBi W 3amMi HI nnasBKmpe®CEaBgookp.e Uy Anm
Kani 6pyBaHHA nnaBKWUX BCTaBOK.

i g yac BubGOpy ApoTYy A nA nnaBKOI
Kani 6pyBaHHI MIi AHOT O APOTY ANSd nNnnanaBKY/V

Takux Bumor ACTY:
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1. Mpwn cTpyM™i | makcnFagkKla 6R2cT.aBK a2, no
npoTdrom 1 2 r1ropAa;

2. Mpwn cTpyMmi |l MminH = (212,25 ... 1,5) I
MponNnoHYy€eETbLCA PO3TNAHYTWN CcTeH[ ANa BWUI
3anobi XHMKI B NPUHLWNOOBA A CCyxHeKwa 1d[K20]r.o T
XmBneHHA cTeHAY 34A1i NCHWETbBLCA BIi 4 Mep
Ana 3axucTtTy CcunoBUX i AONOMI XHUX Kin
3ano6i XHMUKn FI1 i F2. BKNWYeHHSA CWUJMOBI
AOMNOMOT O Makramiar HKadvr. o lMmpwic HaT U C K a HHI K |
nyckaudya Hanpyra 220 B nopgpaeTtbcCcH4 H a
naHuwsi , TpaHcdopmMaTop T2 B naHutw
enekKkTtTpocekyHagomip PT.

ABTOTpaHCcopmMaToOop AT cnyXnTtwammpm®@yr vp,e
nogaeTbCd Ha NEePBUHHY O6OMOTKY TpaHC]C

~220B
g x1 e Qv Axp-xa
=
F2
i T2
WV AA T
M OYCK CTON Axs-KH

PuncyHoHKIlpdaHumnnoBa cCXxema cTeHAay aonasa B

BUMMUKAYIT B | 3anobi XHUKI B
OCHOBHI QYHKULI T TpaHcopmaTopa T1:
BUXI AHOODI BABHUXEHHA BUXI OHOT Hanpyr.
Yy BTOPMUHHOMY /aHUW3I TpaHcpopmMaTtopa 3
Y BTOPUHHY OOMOTKY TpaHcddopmaTopa
amnepmeTp PA, HeoOGXi AHMUW [NA KOHTPO/S
CBOT MU KOHT alkA asn nAKB3 I enekKTpocexy

OCTAHHI MW NMPU 3HUKHEHHI CTPYMY B CUNOE
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TpaHcdopmMaTop T2 CNYy XWUTHb hnA OT PV

XMBNEHHA nNaHuwra curHani saui 1. Y naH
nammn oHHLkln i HL 2, Lo BKANWYaAawWTbCA BIi AMNO0B
nyckaudy-EMAKB curHani saywTb NpPO BKIJ/MKYEHH
HL3, HL4, HLS5 curHani 3ywoTb NP0 BKIKYE

Ha cT1TeHpi po3Mi weHi Tpwu aBTQFLF21 4 H
QF3 i TpM 3anobi XHUKNM pi3HUX Twuni B F
naHuUuwr ans Bi 4NOBI AHOT O AOCNI AXeHH
npoBefgeHHI gocni gy 3apapgxatwTesb naTtTpot

naTtTpoH BCTaAaHOBMNKWKWTb HAO craam K2.ni BK
Tymbnepowm QV eneKkKTpoceKkKyHAaoOoMIip PT [

MO/TOXEeHHSA. O6bepTaHHAaM PY YK MU aBTOTQpa
nNoTpi 6HY BEeNAMYUMHY CTPYyMYy, SHSKa KOHTPO/
BcTtTaHoBUMB WN noTpipymy Be@IUMOMMHOyMOC D O K
BUMMUKAKWTb MarHi THMUNW nyckaud KM. 3HIi MaHK
QV BKNwWYawTb eNnNeKTpoOoOCeKyHAOMI p. Buknkek
noyMmMHae npauywBaTn enektTpocekyHAOMI p F
JOoONOoOMOdMNE pMeTpa PA. Mi cna ST OpPAHHA
aBToOMaTMUYHO BUMMUKAETDbLCA. KHonkow "CT
BennmuumHa CcTpyMmMy | CBIi AYEeHHA €eNeKTpPOCE
MoTi M nmpoBOAATbLCA pfocCcAi agn [0 A3 afHWKHX C
tneper = f (l).3a ponomMorow oTpuUuMaHOI
3HaxopaaTtb | 10.
HoMi HanbHUW CTPYM nNnnaBKOI BCTaBKW BW3

|08 o= 20

daf dz fiyls 25

(1)

acToOoO BMUHMUKAE HeOoOOXIi AHI CTb Ni O06OKMWEK/MI
I 3 3ajaHMM 3HaYeHHAM HOMIi HanbHOTIO CT
BUPI WnNTtTun 3apgady, 3BOPOTHY BUuWeonunucat
Al aMeTp MIi gHOro ApoTy 3a GoOpMYy nol:

d :Ollgﬂlﬁz;jdzﬁjh (2)

O4ATb Mi [ HWWa NMIEPTi pTy ni o Tnpei pobeHBoi I pos waTi b
2,5l H.nn.BCT
AK WO Yyac neperopaHHda ApPOTY BUABUTbLCA

3H

jab)
X

wab6benb MeHWOro Al amMeTpy, [ SHOBY npo
Al amMeTp ApPpOTYy, NpW SAKOMY BOHAa 3T opsdae
Mepé pkKy nNnNnaBKMUX BCTaBOK Ha CceNneKkTWUBH
NnoCNnNi A OBHOMY Ni AKMAKYeHHI 3anobi XHUKI

BCTAaHOBNWWTbL CTPYyM, WO nepeBULYE HO
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MeHWoro i3 3anob6i XHWKIi B B ed,e5 opazxn ,TiliJ
nnaBKa BCTaBKa 3a 4yYyac He O6inbwe 10 c
CnucoKk BUKOPHCTAHUX JIPKepeJl.

MpaBunmna ycTpoMmcTBAaA 3/1eKTPOYyCTaHOBOK .
KannépoBKka nnasBK UX

Nnpepaox paH uhtp:/felediricalddhdol.info/main/electroremont/346
kalibrovkaplavkikh-vstavok.html

(paTa 3BepHeHHa 26.10.2021)

HaykoBuii kepiBauk: A 4 a MO B a C.B. pempcmmcEAHT Taan
AepXaBHMUN arpoTexHONOTNi YHMUIMW YHIiBepCcuUT

CYIIITHHS BOJISILII OBMOTOK ACUHXPOHHMX
EJIEKTPOABUTYHIB MMOCTIHHUM NYJILCYIOUUM CTPYMOM
MOCTIAHOI AMILIITY A

z2jJtBOCBS w. 1., serji k347555@gmail . cor

sOote' 2M! S d2 Hj toiptOln=E] 2y dz@ 2 tc tistg' Ro j e d Is j
[ slstsls dzs @ 5

Bi nbwi cTb eneKTpoOycTaHOBOK B arpon
ACUMHXPOHHMUMNU eneKTpPoOABUTYHaAMMNU. . Cbor
ekKkcnnyaTyeTbcCcHd noHapg 4 MAH enekKkTtTpoAj
20,25% T X napkKy, wo nNnpus3BOaWUTDbL [O 36uUT

OCHOBHWUX MNPUYUMH BIi gaAMoB 6GaraTto aBTOpi
O6MOTOK ACUHXPOHHMUKX OBUT YHI B BHac i
ekcnnyaTtaui NHY Hafi WHI CT bMO ¥aHCaN H X L JO SH X
npodi "TaKTMUWYHOT CYWKNW 1 30n04duii1 TX 06MC
Hanb6i nbw nepcneKkTUBHWUN HaAaNnpPsasMOK ni aAB
ACUHXPOHHUXC TABWMMOQyBHA Bcywka. |1 BukKkopwu
PO3BMUTOK TeXxXHi YHMUX 3acobi B pgna peani
NnownpeHiI cTauyui OHapHiITpayounopmHRyByJKEHAAHGM
Cy LWwK™H enekKTpoOagBUT YHa YTPYAHEHa. Kpi
cTabinisauyi i cTpymMy B npoueci Cy Wwi HH
AKOCTI Cywka i3onauyiid, AK npaBwnno,
3Mi HHOT , HaBnNepyrym H a AKOT O Nnopi BHAHA
enekKTpoaoBUT YHa. Lle 3arpoxXye MOXNWUBUM
BUXOAOM efnekTpoagBuryHdHa 3 napgy. Baxnwus
cywka nepepbavyae 3Mi HY wraTHOI cax eHvau
nocni AOBHE, napanenbHe ab6bo 3MIi WwWaHe.
ocobnmnBo cepepHbLOT I Be/nunkKori MOTYXHO
3' eAHAHHA «3ipKa» 6€3 MOXNIUBOCTI 3 MI |
Towmy cxemma 3' EMHWaAHHGY IO HWA T, 0 K A K Apas
napanenbHa, Wo HeraTuWBHO BMN/JAMBAE Ha
I 3ongauil O6MOTOK NOCTIi WMHMUM nNYyNbCyHHY.I
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npucTtTpi M Aanga WMWoro peani s3auyirl nepepnbo6aea
obmMo,ToOgEabesneuvyye Pi BHOMI PHI CTb po3no
AKI CTb CVYLWKMW®, MiHiMi3aLl,i}O iI'T 4Yyacy TaH
CYWKWN enekKTpPoOaBUTYHI B anobéi NbWwW NoOowWUDPE
NoOTyXHOCTen BiI A 0,37ye,qo 02 2B, Kk Buto HBe 1nO
HOMI HanbHOI

OCHOBY MNpPUCTPOKW CYWi HHA CTAaHOBMUTH
nepeTBOplOBAaYy, WO nNnpautwe Ha vyacTtoTi 13
H a punc. 1. Bucoka yacToOTa nepeTBOp:
T paHCc o powanr 30bpkao 9 6 %, a nepeTtTBOpBaAaya
nepeBepuwye NMOKAas3HWUKMN | H WKW X aHanor |
nepeTBOptBaYeM 34i NCHIWE -l MOYTIpCH®OI [/
ci menmcrtBa-GKoppswiMmnc Power | nt egrati on.
KpcTana B -2/ Cnygo3BMOnanmna gocdAr Tu Mi HI
Ta BapTOCTI NnPpUCTPOLIO.

AKi cTb I Mi Hi ManbHUMWUMW Yac cCcywkKunm 3ac
CTPYMYy Ha MiKpocxewmi DA2. Ctabinisaui

Ha WYHT R4 iKeppmWUoOro curHany Ha BMU
Mi aunuweHHsa KKJO pocsaraetTbCcd WNAXOM MI
R14 3apaxyHOK 3MEeHIWEeHHHA MNWoro onopy A
KOHTpPpONnepoM nNnoTpib6GHEe nNnNocueHHS  iCAnHrnHia

nigcuniweay DA2. 2. Ha enemMeHTI DA2. 1
pesunctopom R11 perynwe CTpPpyM CYyLUWwKUU.
ANroput mu nopgaui NnoCTi NHOT Ny nbcC

eneKkTpoagBUIryHapnos3BONdAe po3nopginurtunm p
KepyBaHHMK alTHBHHEMM OO MOTOK BUKOHYE KOHTY(
Tiny wmMopgeni 2313 di pmn At mel . Mpor pa
3MIi HOBaAaTKW anroputm pob6BOTWMW nNpPpUCTPO C
OymMK Oro enekKktTpoagBuUuryHa cy4yacHOT cepi
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PuncyH&€xkeMa enekKkTpumuuyHa npuHumMmnosa nNnpwul

Mpn Tpapguuyi "HOMY CTPYMOBOMY Ccnocob

nNnokKarnbHI neperpi Bwu OKpemMunx obnacrTe
HOPMAaTMWUBHOTIO TepMIiHY Ccnyxoéuw i 3waishunad
HaWwbi Nnbw HaAarpi TUM Ai NAHKAaAM. B ubomy
Mpun HepgoTpPpUMAHHI Takol Yy MOBWU, nepernp
TepMmi HI CNyXoéun i3onauil

BucHoBkn. BM KopucrtaHHA cnocoby CYWKNW NOCT
AO3BO/TAwW&ITBMEWMUBANI CTb CYyLWi HHAS ABWUT YH

Hapgi WHI CTb ACUHXPOHHMX OBWUT YHI B, 3 a
3HaYeHHA onopy i3on4auyi i, Ta 3HU3SISUTUN F
Cnncoxk BUKOPUCTAHUX JKepeJt

1. OcCbKWUH C. B. c pMegootaeia MN OB blIWEHMUA 3
SPPeK TUBHOCTMU Heperynumpye mblX 3NeKT,|
npeanpumaTnMih No nepepadoTKe Pax. TREpOLY
05.20.02 -YUYepAemepcCcKas rocygapcTBeHH

akagpemMmna. 4YOP9BO6 M BTWO, cC.
2. EpoweHKoO r. nIn. MeaoBepabKoO 0. A. ,
nNeKTpoobGopyagoBaHMAa CeNbCKOXO0O3ANCTBEI
Teppa, 2001. 592 c.

HaykoBuii kepiBauk: AgamoBa C. B. |,
aBToMaTMn3IacobEawil daBRaBHMNM
Omntpa MoTOpHOT O.

CUCTEeHT Kadge

a
M arpoTexHONC
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IHTEJIEKTYAJIBHI JATYUKHU

1 M Odz! ¢ .sdrhii.nosaBE@wanaillcom
vOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGtetslsy ~ dzsazSG
[ ssstcdzts @ s

CyyacHi pfgaTUYUMKWN eNekKTPUUYHNUX Beinumn
Pi 3HOPI OHUX — AREBMMOAROGBWVKXB I Undposux
anropmtTmMi B BUMI pY W KOHCTPYKTUBHUX €7

Yce 4yacTiwe B HUX BOYyAOBYHKWTbCAMI K

paXxXyHOK MaTeMaTWYHOT O06po6GKKU i HMpoOopmMmal
aKTUBHOT O KepyBaHHSH BUMI poM 3HaAaUYHO
«i HTenekTyanisauyi i » paTywki B odiH3aygU3HBM:
YyCKNagHEeHHSH npouecy NpoOoOeKTyBAaHHSA, A
HeEMOXNWUBMUI 6es BUKOPMUCTAHHA 3acobi B
Mi KponpouecopH:i AaT4yYnkwu, AK 00' eKTWU

YTPYOLOHAKWTb pPo3BATORCODOBBCABTYBRAMMHUSI3 OB :
Ocob6nunBoctTi 7 nepesBar un, oAgepXyBadtHi |
AaT4YnKi B NoB' A3adHi I 3 3aNy4YeHHSAMOOUYYMNC

Obpobka paAaHMWX MNPOBOAUTbLCSHA B KOXHO

Bi AMBIHY O06po6KM B LeHTpPanbHOMY KOHTZQ
Tpaguuyi NHNX CUCTEM. Mpun UbOMY | HTenet
3BMYANHOT KOPUCHOT | HPopmMaui i mMmoxe OVYyT
Bi A 3 Mi H y BMUMOT ax KopungmHyEcawa.y ULUec
cneui anbHO Opi EHTOBAHMUKX H a AaHwui A o
nporpamMmyBarsnbHI 3aranbuyui Nb0OBiI faTuUYUKMU

3acTocyBaHHAa uumdcdpoBux wMeToai B 06poOO6K
TIi TbKKW HAKi CTb aBlHMi ppioBs,lunapma i Gy HK Ui T

Bi 4 OMMUX MOXNUBOCT e (HacTpoOWwBAaHHSH M
KOpeKTYyBaHHSH NoXwuook) 3' AaBNAKTbCA n
perynartopi B, 3aBAaHHA MNPUNYCTUMMUX 3+
obcAaapemaHoOlT I HPopmMauyui i 3 NMONbOBUX WN
-peani 3aygi a4 pexmmy nepioAguMYHOT nopgadvi

-BUKOPUCTAaHHA CTOPOXOBOro TaWwmepa Aan
KepyBaHHS;

-BUKOPUCTAaHHA CTaAaTUUYHUX onepaTuB¥NxX 33
pe3epBYBAHHAM XWBNEHHSA,;

-repmMeTunsayi 4 Kopnyca;

-baratopasoBUMUiN BUMI P napamvMeTpi B.
Ocob6nuea yBar a npuai NA9e€eTbcC A 3abes
eHeprocnoXmBaHHSA 3a paxXyHOK HaCTVYTMNHMUX
-BUKOPUCTAaHHA eneMeHTHOI 6a3un 3 Manuwm

-yeageHHA B 3aranbHy CTPYKTYypYy nNpucrT,]
eHeprocnoXmBaHHA (Hanpuknapg, MeHeJmxXeorf

153


mailto:%3C?php%20get_post_meta(%20get_the_ID(),%20%27people_email%27,%20true%20)?%3E

-BMOIi p MIiHIiManbHOT TakKTOBOI 4YacToOTW K
-BUKOpPUCTAaHHA pexXMmi B NPpUNUNUNHEHHSHA, NOB
ni g Yyac poOHH® TMO BIi JoHWO A1 YN X nNnepunddepi
-BUKOPUCTAHHA EeKOHOMI YHMUX nNepeTBOpPIWBaAa

OpoHMM 3 TWUNOBUX BUNAa[fKI B 3acTocyBa
BUMI poBa/lbHUX 3aBjaHb € CTBOPEHHSA TEé
| HTenekTyY@amsbmKN MIi CTATb, AK npaBunNoO
(pucyHok 1):

MpeunzeliiHWiA nigcunoeaY
ALIM ercoKol po3aineHOI 3AaTHOCTI
MiKpOKOHTpONEP UyTNMBWIA enemenT

PncyHomoBHa 6ypoBa I HTenekTyanbHOT O |

Y e yac BUNYCKAKWTbCSA MIi KPOKOHTP

AKNUX yCI npucTpoil ob6pobkKwM BMUMO PG AY
Kpunmcrtani. HAK npuknapg MOXHAa npuBecTwn 0
MIi KpokoHBepTepamn: ADUC 812, 816, 834
cxemMa I HTenekTyanbHOINO pgaTuyuMmKa Ccnpouwy
JaTuyunMKuM nNnoAaMOKYOTE MuayHyBaTucsa B Mepe
r
TTokanbHa Mepexa L J:( J:]

g c =

= 2 L

:
PncyHo@6' 26 fHaHHA [ HTenekTyanbHUX pgartt

TexXxXHoNnNorin

Ha Bi AMi HY Bi A4 3BMYaWMHUX [JaTUuyYWUKIi B

31 3BOPOTHWUM 3B' 93 KOM.
BoHM 3gaTHI camMocC i WMHiog ny M@B/ Y, 0B X B
nocTi AHO perynwBaTnW CBOKW YYyTNUBI CTb.
TakKnm YUUMHOM, Yy nNOpi BHAHHI 31 3BMWYaANH
Il HTenekTtTyanbHI pgaTyYyuMKNM 3abe3neyvyywTosb:
1) pi 3Ke 3 MeHLWeHHSH BUKPUBNEHD BUMI p
AaTyunKap@moe & HT
2) 3060i NbweHHA Hapi WHOCTI BUMI py 3aBpgs
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MOX/IMUBI CTb BUKOPUCTAHHA nNpuHUMOI B
yncnwBanbHOT O06POOBGKM BUXI AHUX CWUT HE
MOX/NIMUBI CTb NOOGYALOBWU MYnNbTWUCEHCOPHYVY
MOX/TUBOEGHE HHA BCi €1 HeobXi AHOT
Mi proBanbHOT i HpopmMauyui i B AaTuUYUKY;
MOX/TUMUBI CTb nepepgauvdyi B CUCTeMy aBTC
Mi proBaHOI BeENNUYUHMN, ane W poAaaTKOBYV
HadBHI CTb Yy pgaTuynkKky 30HEEBWEe HBba HBAKM I |
NMYMHKM 3a 3ajaHMNN TpuBanuim | HTepBar
MOXAUBI CTb AncTaHLUi MHO 3 NnynbTa
bmpatwnm p[gi anas3oH BUMIPY pgaTtTuunmka, Yyc - 1
MOXNUWBI CTb WAAXOM MNPOTrpamMyBaDKHS N |
XHOMNOT i YHiIi W MOBI peani 3oByBaTu B
OrpamMHOrNr o KepyBaHHSA, OMNOKYyBaHb MeXE
) MOXNnuUBI CTb 6ypayBaTunw AOCUTbL NpPOCT
pyBaHHS4, GNOKYyBaHGL Ha caMoOMy X UXI
MNOHEHTI B: | HTenekTyanbHUX AgaT4ynnki
KOHaB4YuUX MeXxXxaHIi 3MI B.
TakuMM YMHOM CKMnanumca nepepymoBun an
acy CcCy4yacHMUX"I HTenekTyalnbHMUX CeHCc
TenNekTyarwien CeHEWPOp WT KMa@i Wi EpOE G
BAOSAKMU LbOMY 3 gaTHUR BUKOHYBATMU 4 o
bopmauyi i ; BpaxoByBaTu BCI Heni Hi NH
H i B HawWwobiNnbw 3PYUYHI M [NAKOPUCTYBE
ocTepexeHPBK BN @amiama 3y ndn BUKNUNK AL
MOKOHTPOb i camMopgi arHOCTMUKY; HaK
ATpumMyBaTwnu i HpopmMaui nHUMR 3B' 930K i
oei pob6GoOoTKM, aganTywYuMcb A0 MI HMLMEMNX
HKUin i T.p4.
Taki ceHcoOopw®, A K npaBunno, € akKTMWE
puinmMalwTb BNONWUB, BnNnactTmBocCcTIi , Xapak:-
M i cneuyi anbHMM YHMHOM BN/UBAWTHL Ha
KNTWKaH.I ULMUM 3 ME HWM.po @me MmOHU XB pHaex y B a
PaAaKTEPUCTUKYUYYTNIUBMUX enemMeHTI B, pi 3
nnei B (Hanp., 3IMI HNW TemMnepaTtTypwn)
XYyTb NOBTOPUTWU BUMI P, ycepeagHUTU pe

BUiMpy ¥”W T. n.

cCT
ao
na
cn
B 1

BararTo BUPOOHUKI B | HTenekTyanbHMUNX
aHgapTwn., FonoBHE, wo aAa€e -MOXammBal
cTyny A0 i HdopMayuil nNpoO BUMI pPHOBAaHHSH
TUMkKa Ta Bi A TOTrpoeT HAYK Meppreaxdy .3 oBraxHooq
YXUNTb MI CTOYKOM MI X AaTymkKkamum Ta Kk
pi wyBaTWMW TexXHONOT I YHI 3aBpgaHHa [ 3]
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PUWcyH&KW YA CHI I HTenekTyanbHI cncrtemu

Bucnosok. T akK n M UMNHOM Mi KpoKoOMND' l0OTep np

3aKknapgeHmx y mor o nam' 9Tb Mi Kponp
CaMOKOHTPONb, KOHTPpPONb yci X BY3 /i B
nonepeagxXeHHSH i NI ar HOCT MUY HI NOoBi A0M]J
BNnaAauvBarTMu H a pob6oTy ceHcoOpa YyEWpwmEaT UK &
3MIi HlOBAaTW pexXxumMum pob6GBOTKM, 3apgpaBaTunm abc
i T. 0.

Jliteparypa.

1. TMpoekTyBaHHA cuUucrtemM enekTpunoi kauyi i
NTncenko B.TIl., TuwweHnko 1. 11. , Bonbéort I
nodimk. 2008. 303 c.

2 . 3acobn aBToOMaTuMm3aui i enekKTpPOTEeXHI
/| Ai oppi e B.T., Kawkapboi A.O., QOyo6iH
OpgHopor T. B. , 2020. 204 c.

4 . O6bnagHaHHSA An g htgp:Bwwe.omemuas a i i URL

Hayxosuii kepiBauxk 1 op ai eepoheTop kadepgpu EA.
MHNPUJIAA AJI5A PO3ITPIBY 1 MOJIIIIIIEHHS KPOBOTOKY M'S131B

I Mk dzsOdetse ¢ . [ -mail dbamplpe@gnihilcont ZOME) e

1 Ooyodz! des osdrmatsodzd?2 SCtBydzy €M -~ 16
MeTOAOWKYBAaAHHSH 6es 3acTocyBaHHS4 6y,
npunsBabdbnusei He TIiANbKW TOMY WO nNpwu L b
Aedi unuTHNMX i HWHI ALOpOT KN X npenaparti
BUKANKYaAaWTb NO6I YHI edekTn i TOMYO&®d |
3 BepTaHHSHA A0 CciMeWHOro nikKkaps.
fpOoNOHYETDbLCAHA AOCTAaTHDBO NnpoCTMWI
npuM3HayYeHMWHW And BNAUBY cnabKum enex:-
MoBEepPXHI ANna 3HATTA 60N nepeBaxHO H
3ananbHMNX 3axpCcymBBRamE. ndaamwgy B il
peKkoOMEeHAYETbLCHA nicnasA KOHCYyAnbTaui i

HecumMeTpPUYHI 6i nonapHiI I Mnynanbcunu, dopN
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200...600 B
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PncyHdlechMmeTpmMuyHMM 6Gi NONAPHUN | MOY Nb
wo BUPOOBNAE CTUMYyNATODP

Mpuwnapg, N PEWTHELKUTNPOMBYAH a cxemMa S£AKOTO
CKnapgpaeTbCcs 3 TrTeHepaToOopa i MNnynbci B Ha
i ni gacumnwBavya MNOTYXHOCTI Ha TpaH3IUNCT
VD1. 3 ni gcuniBaya MOTYXHOCTI I Mn

TpaogpmaTtonp T1 HaagxopaaThb Ha enekKkTpopy
Il HAMKaTopa VD1l xapakTepus3ye C ABPeBUHY UCHT
pi BHA CTWUMY/NKKYOTrIro BNNUBY.

+oB oA 3

» T
— .Ct E ; ;5

HL1
1 cs

pieeHb
R1 Q}N.
l o o R2

I |

PuncyHdlipumdHuyumnoBa enNnekKTpMWUyYHa cxemMa CTWH

~ |m | | o [

KOHCTpPpYyKLUI AN pe/jekra@Boigaa Ha puc. 3.
WTMPbKIi B AOBXWMWHOKW 10 MM KOXHWUN i i
chepunmuyHoi ddopmum. Y npoexkui i Ha WKI pH)
MOro KOHTAKTHOTI NoOBEepPXHEI, Lo CK maog a €
HYn1TbOBOTITO nNOoOTeHUi any npunapgy. Uum BMUK
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< 32 >

PncyHndcwsFawyBaHHA enekTpoAai B

KoHTponb 3a PpPiBHEeM CUTFTHany ouUi HIOE"

I HAMKaTopy HLI1, a TakKoX 3a cy6' eKkmausH
po3nasatHi H a oKpewmini nnarti 3 donbro
po3TawoBaHOTI Ha nepeagHi | yacTMUHI K
BUKOpPpUCTOBYBaAanNum nocpi 6neHi wT unpi BIi A
3 natTyHHoOro a6o MigHord mmoTy AOi aMeTf(
30BHI WHIi M ToOoOpudAX WTUWPbKOB, WO KOHTa ack
Hani BchepunuuyHy dGopmy. Wr npi MOBMWUHHI M
XpoOMY .

B AKOCTI BUXI AHOT O TpaHcdopmar

y3rogxyBanbHWUNKN TpaHCcPopmMARMRBMAYIBE 43 Tpa
cepapevydBukmm,6 abo a K Bapi aHT AnA nok
CTUMYNATOPY MO XH a 3acTocyBarTwm y 3
TpaHcopmaTd 9T BnywmalT@®TT TonpoBOAOM 3 X
30O0H, noTyxXHicTi 1 BODO0.A0d0O&3-MOM BAC T

Cxewma I AaHi Tp-4086pepmanepa wWOTpwuc. 4
cxemMy n-panagyg. 4.
' 107 - K9
T2 3 & 102350 bum 1138 0,12
[_\L\L_[ 2 - ¢ 350 Eum.
5~ 640 Bum. WA SxB M
gy 5 - 7 105 bum.
T - 8 105 Bum.
8 7 &6 5
PncyHCr edva i XapakTepumcTtTunkf TpaHc dop

ToT :-_iﬂ?

K BHymperHeny
3AEKMPDEY
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PucyH-Ck ev a

BKNTHOYeHHA

T pladHOc dmoop MErymovpyyn a

OCHOBHI TexXxHi YHI AgaHi npunapgy:
-amMmnnani Tyga NO3UMTMUBHOTIO I MOynbcy, He M
-amMmnnani Tyaa HeraTtTuBHOIO I MOynbCcy, He M
-yacToOoTa NpoXoAXeHHdA i mMnynbciB, 10 =
-TpuBani ctTb NO3UTUBHOTIO I MOynNnbCcy, He
-TpuBani ctTb mWmeMNMactypHOGBrRO MeMmwe 0, 1 wMcC;
-CTPYM CNHOXWUBAHHSA, He O6i nbwe 4,5 WMA.
XnBneHwHs npunapgy 3401 NCHIWETbCABUGaTama
aHanori YyHoOI Hanpyrow 9 B.
OpykoBaHa nnai¥4a5 pvonvs MBI prapvavH c4d@o0pOm apTo03 ppoond
B npor palmoutd&@pr npeBsegeHa Ha puc. 6.
o Q -av ? O—O8 o o So
v
¢ < H 4
% SA1 HL % Cc4
SR Y iy
i O B
c2 C3 RZ Q
@g
S 001 ‘
o / o

PuncyHqipy& oBaHa

MporpamdaSpuin

nanartTa

CTUMYyNaTOpY

tMIi CTUTb | HCTPYMEHTMU

MaMnpgaHuuMmkKki B (n'aTaudki B) , AOpPIi XOK, 6 a
ANA BUOOPY 3PYUYHOT XpReTOEMHAGY @e prark/jos
KOMNOHEeHTIi B (Makpoci B) . danhnnm kKpecne
6i 6ni otTeka KoMn-dkeHTIi B (Makpocwu)
Ana cTBOpeHAA npunapy BUKOPUCTOBYBAIN
HOMI HanlbHiIi 3HaAUYewWW@XUYe. TUNUN HaBe[EeHI
VT 1 KT816A
DD1 K561 JIES
Cl 100,61 6B (enekTpone
C2 0,015 wmMK®
C3 0,22 MKO®
C4 2700 no
R1 47 KOM (nepemi HUI
R2 220 Kk Owm

Kopnyc npunapgy BUKOHAaAHMWUMN B nNnacTuUK
ycepeaguHi H9KOro po3Mi weHoO BIi ACiI K aAngd
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atTnm 3 papioenemeHTamu, TOGTO enexkT
BEPXOHb pPO3TaWOBAHMBPEAI BNOK enekKTpoAail

Ona 3a6e3nevyeHHSA T iTi €EHI YHUX BUMOT

TM npopaesdi HPi koBaHMMW 3 % PO3YUYMUHOM T
M nNpoBepfeHHI ceaHCy /i kKyBaHHA Heo0b
I pwu BKOAKYNTN npunaapg. Mo c Tyy1InoaoBHo I I
nNnNBY, Heob6Xi gHO AOCATTW YYTAMUBOT O
CKOM®POpPTHOINo piBHA. AKTWUBHUMU Bi 6pe
NOXEeHHHA eneKkTtTpopja MO XHa Ni 4BULWNT
EKTPUYHMUX i MOynbciBBa T MUWo3 A60i 3/BbOLT AE U C
rHany. CTumMynauyi o 30H BNOAUBY nNnoTpi
Xamnu nportdrom 1. . .5 XBWNWUH. CtTnmyy
Marae MeHLWOT O yacy,-6anseapepeky, cCi [

MnacTUKOBUIK KopRNyc

MpucTtpi W npunapy H.

B30BHI WHiIi W BUrnanapgpg n|

EnekTpocTtTumMynauyi o 6axaHo npoBOAUT
ABUIWEeHaAa BOMOrNrictTb abo XWUPHI CTb WKI
BOPUTMU AUCKOMOPOPTHI B i A4 Y YiT/TbAL €NHEHYd Hpt
rHany, oOo6MeXye T AMOMHY MNPOHUKHEHHSH
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HEMPOCTPYKTYP. Y nNpoxonogHoOoMy npumiue
cni g 1TennoM pPYyK 3irpiTtTun wrtupi eneKkTpocC
CnucoK BUKOPUCTAHMX JIZKepPeJI

Wanapmnu B. N . CapoprAyRaUAPAEANOAO0OO6HbBM WI
WanpwnHe na 6 mnHcK:402c03.

CamMociwk WN. AKynyHKTYypa +Mdc K ECa NIREAGET
KHUTM A», -XQdb6 1 .

BacuneHko A. M. QnemMeHT bl COBpPeMmMEeHHDO
Bacnoehk PedpnekcortTep@.nB#8 200 2, Ne3 ( 3)
3aey H. N. 3DONeKTPOHHLIEe camMopgenkun. [On-A
—M. . COVpeH c ,-3200 ..

Hayxkosuii kepiBuuk: JTo 6 o g a O. ., K. T. H. , K adea|
ar portexHOA®reipcamrie TYH MmeHi Omutpa MoToO

MPOCTUHI MTPUJIAJL JIJIA MOHITOPUHI'Y EJIEKTPOKAPAIOTPAMHU

I Mz Odzse .5 [C.crediiin2e81200g @gmail.com

1 Oo yodz! dzs sdrtsoded? St dzj ¢ - 16

Bi nowmo, WO O@MY MO BC/EEPHUAaA N OT Y XHMUMNM XB
aKTUBHOCTI , aK I BUKNIUKAKWTb Ccnaobki CT
enNekKTPUYHNMN NOTeHUIi an MiX Ppi3HUMNU T
Mi niBOANbLT.Y Ui N pi a9nbHOCTI NMpwunxoBeaHDO
wo poo6GMTBL cCcepuye, i KOXeH, XTO MOXe L
LbOrFIO HEeWMOBI PHOT O OpraHy.

Ha wacrTa4a, HaM He noTpi6BGHO 6YyTWNM Kaj

wo6 ynoBMUTKU Ta pPoO3WKMEPPXYTBETMOMXeE N3 Laua
AOoONOMOT oKW apomOGwormamMenekTpoKapgi or paw
aHanrpPUPpoBOT O nepeTBOpBAYa ( ALTT) A )
Bi AnpaBKW WOro Ha Komn’' wTep, a TakoX
Kapagi orpamMu. ExcnepumeHTanbHa npobneme

Wy K a€e MO , BUMI poe nunwe 6nm3bkKo 1 wmMB, |
ceKkyHAawn, i BIi H BOynoBaHMNII’ B 3arane
nokpaweHHA pob6boTuMu ULeW cuUurHan Tpeba ni
ouunmdcdpyBsartwu, noTpi 6beeHMOoMCAINMHEAAECBHXO
HaCTOTHOKW XapaKTepUWCTUKOW He MeHuwe 1
ni gacunwBadi , TakKi aK 741, He nNpauytwsBart

Ulle € opHa npobnema. Konuw enekTtpopawu
Ha Ti ni, HE&Wa KWwKiBpa agjHa OG6GaTapesa i CT
noTeHUI ani B, d9Ka MOXe nepesunwyBatunm 2
1 wmB. A KpiM yuboOT O, Hawe TIiNno Ta 4F
YTBOPHWWTbL Yy aoOBI pajgi oaHTeEeHMW,X OAOKUI T bB JIE
KOXHOTro Kabentw XUWBNEeHHA B o6yaisBai. LL €
O6i Nbwe nNepenoBHWE KPUXI THI I MOYybCWN
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OO po3Ai NbHOT 3pgaTHOCTI 100 Ty, 4K a
Bi Api nbTpyBaTMu.
3BMAaMHO MOXHa paxyBaTtwu, wo ue He M
Ni AcunwBauyi € " ni A-CTo/BKTBOA YBAQUHAM  PB IAOKHYI LN
Hanpyry, AKa OJHAaKOBO HapgxoauTb Ha
nNi AcunwBauYyi He cnpaBngwTbCcHOB B8HEWTY
CMHpaszHe" CMIi TTA He ©O61inbwe HI X 1 %
noTtTpi 6eH Tack 3 BaHUM Koeddi i eHT Bi AOX
MmMeHwe 100 000 pmgo 1. Ha mMoBIi ene
: 0 € KOXHWEeH HJ#a KH ampp y3romvi ns 10 ek B
Tb Haw HeOobG6Xi AHMIN KOB®Phahioe-hOOHAB
, HI X y O6i npbwocrTi onepaui "HMUX ni
OAna oTpuMuMaHHA TakKoro Koediui eHTa
MakKcumManbHDO opBcTmA3 pe O LI BUKOPMUCTO
ni gcuntioBadudy AD624AD a6o AD620AN (pwuc
Koedi Ui eHTY ni gcuMuaneHHA MOXHa nNpocToO
UbOMY HanawTyBaHHI CMRR nipgcunwBavya ¢

K
[
T
[
|
:

Avs2¢

PncyHECkkemaagk niwoyeHHAa npuwnapgy pA[no Tinna

Oeaki npocTI cxemMunm ni goTPpUMYITb Ha
ABocTyneHeBmoHpeBswaTop (RC) ¢inbTp.
®i nbTp (puc. 2), WO ycyBae 4YacTOTWU BV
npauyte LOCUTHDb AOo6pe.r Haymias nieip» 4 ams
nNi gcuvMnwBavYyeMBUKOPUCTOBYBAaANM HOTUPUXMN
Ni AKNKWYEeHO 4Yyepes3 po3' i mMang nerKkoro ni
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I'f +9 GAIN =1+ ?-Wﬂﬂﬂrnx = 1000 IF Ry = ZDDL!-\I
100K 100K

Shielded
2 _\}'}\ cable output
741 s
: y{

100K
il _ ) -
g All resistors are 1% metal oxide Y watt _‘)

PncyHndiopunmHuyumnoBa cXemMa akKTuUuBHOTNIo i nb

+|NO_

|l Hwa BaxnumBa YacTuHa npunapgy ue Mi
wapomMmMmy H o, MIi LHO nNPUWKNEEHUX CKOTUYeIl
OPOTAHMUX NpPpoBOAI B, ane MOXHa@/I8MRPOEPABT
BUKOPUCTOBYKTbCHA KapAai onoramwu.

Mi o' egAHaAaHHA enekKTpROHBCBBWDYBREHB bL
bes3nocepemMwoOnNa@XHAOMITI /@, Aa Np@BIoFOU B A IX
TOro uwe Heob6Xi gHO nNigknwunmtTnm Kabenb 3
TPOXNW BULWE WMKOMNOTKMW.,

Llo6 BuMuBYUMTWU curHan EKTI, Moro noTp
KoMn’  woTepi . Ana uscoamaecpo@empi GepedaHsapern
npucTtTpi h peecTpaTopa faHUX, SAKWUK MO XE
6e3nekKnMW nNpoBefgeHHA BUMI pi B HOYTOYK C

AK WO xou4yerTe, BMW MOXeTe pgopgpatwnm ontT
3aXUCTUTWMOTEI Mo/mawy Ha pi BHI MMOBI PHO
OnToi 30naTOpPNM NOCTaBNAKWTbLCA B MI KPOC X
O o cncrtemu Mi X Qi nbTpoM i peecTparTo

CBi Tnopi ogHMMW nepepgasBaydy A0 3 aroeqMm OeqHHH
npuinma@w peecTpaTtopa fgaHumx abo A0 3eM)
Cnucoxk BUKOPUCTAHUX JKepeJt

Findchips. CamMopgenbHbli NPOCTOM 3 NEexKT
pecypc]. — Pexuwm gocTtyna
https//www.rlocman.ru/shem/schematics.html?di=47010

B roctTax y camMopgenkumHa. YcTpouwcTtBO A7

pecyqPepkunm g ditps:fusamodelkina.ru/21198trojstvedlja-snjatija
kardiogrammy.html

AraxaHasaH T. M., Hnkwunrtaes B. r. Oneck
npnobéopax: YyuebBHOe nocobwet80M.c:.. HUAY N
bepgoTOB A. AKynos C. A. N3 wn

6nomeagn KNX CUITIHanoB cCcuUucwr&m: K Rapn

T
cBA3bL,—~230
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Haykosuii kepiBauk: JJO6oga O. | ., K. T.H., Kadeg]
arporTexHoONOri YyHmMm yHiBepcutTetT | MeHIiI [

1O TAKE IU®POBI MIJICTAHIIII
] Odzf & -ail: ganyukaleksei@gmail.com

sOote' 2M! Cd2 HjwyOodd?2 OcCtlj R dsdksde'
[ cbtcdts @ s

Lndpposa nigcFm@peiuniagd¢ LdlCy i g, Ae opr
I Hopmauyi i nN@swmB BaWB WeMOHII TOPUHT Y, aH
341I NCHIWETDbLCHA y umndppoBi 1 dbopmi . Lln i
i HTenekTyanbHUM BTOPUHHUM ob6bnapgHaHH
CTaHJapTHOMY NPOTOKONd MEXKG6 M8 H8/5 0i. H D@ K
Ni AcTaHUI THIi B CBTYACHOOKBONBEO N b T H i uundposi
TpaHcpopmMaTopwu CTPYy MYy T a Hanpyrun,
BUMI pPHOBaHHSA T a o6ni Ky, CTaHUI MHa LLI
CUHXPOHI 3aui i, HOBa cmcrtema Bi oo6pa
BnpoBapgxXetwaeoKOMMTHOIB Kabeni , L1l O 003 BO.
BUKOPUCTAHHA AOPOTrMX MI AOHWUX APOTI B.

CtaHpgaprT MEKarmdB8bonpumHaTtTunmm y BC
Bi ANOBI AHO 4O SAKWUM | HTenekTtTyanbHI en
JaHWUMKWU BCcepeagunHi MEpeXKaHBI i Md Mg ne WD
NONATrT ace B 3abe3nevyeHHI EMC obnapagHa
BUPOOBHUKAMMU.

Po3rnaHemmo AeTanbHI we CTPYKTYPY
Bi AnoBI o HO A4O cTaHpgapTy MEK 61850.
Cncrtema asB omaTmsauiTr@Hemram&ﬂmmmaJ
nigcrtTaHui 4", AinnTtTbcAa Ha TPpWU pi BHA:
NONbOBUWUW piBeHb (piBeHbL nNpouecy) ;
pi BeEHb NpPUWEAHAHHSA,;
cTaHUi NHMN pi BeHL.
MonboOBWUW piBEeHbL CKNapgaeTbcCcHa 3:
-NMepBUHHUX AaTuyunukie pgna 36o0py p[unckKkpe

ynpaB/ni HHHsaUH atHKOMYTaparTMu,;

- NMepBUHHMUKX AaTuyiyunki B AN s 36MpaHHHA a
TpaHcdopmMaToOpnW CTPYMYy Ta Hanpyrmun).
PiBeHb nNpuUuegHaAaHHA cKnapgaeTbcCcsa 3 | HTer
- npucTtTpoi B KepyBaHHSA T a MOHI TOpPMUH
6ar ayTHKO i OHanNnbHI BUMI pOBanbH.I npunapgy
MOHI TOPUHTY TpaHC®@opMaTOpPHOTNIo ob6bnapHe
-TepMi Hani B penemMHOr o 3axucTy Ta /Nnoka
CTaHUI NHUWWN piBeHbL CKNnapgaeTbCsa 3:
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-cepBepi B BEeEpPXHbOT Of gHMWMXH,A c(ecpegespe p S G,
TenemexaHi Kn, cepBep 36o0py T a nepeagj
KOHULeHTpaTop AaHWUX) ;

-APM nepcoHany ni agcrtaHuii.

OpoHe 3 T ONOBHMUX 3aBpgpaHb Ha wWAAXy T
camMe: CTBOpPEHHSHA HEOMHMHODH Or O OHIAMMAE HGY
ULNKPPOBUX NMPATOKOMNOBKHI WHI W AeHb BUPI we
HM3Ka opraHis3aui "HUX Ta TexXxHI YHUuX nu
"uUmMmdppy" Yy BTOPUHHUX cuctTemMax 3401 ACHert
1. 3abesnN@gUeOeHAMbEOPYHK CYMiIi CHOCTI npuncrt
| 3BHUX BUPOOBHUKI B;

. 3a6e3neyeHHA Hapfgi NHOCTI nepepgauyi h &
3abe3nevyeHHd HeobOXIi AHOT WBUAKOCTI
HasBHI CTb, ageKkBaTHOTI TeXHONoriam
anya3si MeTponorii,;

pi WeHHS NuUTaHb NpPOEeKTYyBAaAHHA UL undpoeE
Ak BapiaHT O6yagoBW uyuumdgposBMmx niagcrTal
TpaHcpopmMaTopi B CTPYyMYy Ta Hanmnpyr u.

Taknmw TpaHcopmMaToOp € KOMMODaAKTHUM
onTOoOBONOKHOAOBHmMmMiIA XTakunuim TpaHcdhopmaTop
Men e p we , L e radGapumrtu. 3'aBunacs4 MO X Nl
Ki b K OX KybomeTpi B OAHUNUM UMWnNi HAPOM,
OnNTOBONOKHO HacnpaBfgi e CcCKnapHoO CTp)
ULbOMY CepPUEAIKUHIY NMPOXOAUNTbL CBIi TNO. Oi a
pa3i B MeHWMW 3a AiamMeTp NWACbKOTNOoO BOIJ
Mo—-—pgpyre y Takux TpaHcPopmaTopi B 6 i
TpaHC PopmaT-orpai BB UHoyxeoxboe s neka, TOMY Wo
getani Xxym®HKicmanaxysBaTtTmnm abo Bubyxatwu,
I H Wi pi BHI
Mo—-TpeTe HapJgi WHiIi cTb I JOBTIOBI UYHI CTb.
TemMnepaTtyp®, aopdVDKOW TakKMUx BOMTOKOH BMUI
cTaHUuil ax, peakTapaxpymnsg &&B8Mexélhma 3.
NMOPIi BHAHHI 3 MIi AHMUMM Ta ankwMi Hi €EBUMMU
TpaHcPopmMaTopunm O6i bW €KOHOMI HYHUMMU.

ONTUMYHI TpaHCcpopmMaTopwmu po3pob6newHi
TaHpapTi Bl MEIOCGO0 0 & 4p6mMa 1" olppra HccTdpoy My
(FoCT 1983) "TpaHc dopma F70 p  E nHeaknT ppy
aHchopmMaToOpMu Han@yrMEnekWMpPK HHEIO O 4 b ¢
pymy"; TOCT P MEK 61850 " Mepexi Ta
Mo Bi QHOLWEHHI [ 0 a HTcpdaogpymial THOHPWI XB  T3pa
AaTKOBI HOpMaAaTWUBW WO AO0:

MOram wWopgoO BUMI plOBaHHS T apMOHI K;
SWNPEHO BMUMOTITWU [JO KOHTPONbOBAHUX T i
XNO6O0K, wo AJonycKawTbecCSa,;

O hWNTDT

O =4 N0
- T

OO0 W
O 0O =0
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BBegeHI BUMOT MU O TOYHOCTI BWMI pakaBKa HBH
3axumcrTy;

BMUMOTIT OO aHanNnoroBWUX Ta ULUPPOBUX | HTECF
BBeOgeHI AoaaTtkKOoBI i HTepdenncunm nepepauyi
LLMC MatwTb HWU3IKY NNKWCIi B Yy NOpPi BHAHH
1) wmMani rab6apumtmn obnagHaHHA Ta BIi ANOB
BUTITMA Ha 3 eMNio,;
2) MIi Hi ManbHa MMOBI PHI CTb EeNnNeKTPOTQPpPE:
obnagpHaHHASM AgucTaHLUI WHO;
3) CKOpPOYEeHHSH BUuTpPparT Ha MNepCcoOHann Y €
ni gcrtaHui et NnoTpi 6HO MeHWe nwpgein, Hi X
4) BUKOPMUCTamHad AB oTnTr oiB oTntb k3 amMi CTb 3 B WY
He3Baxalwyunm Ha HO3MTMBHi ctTopoHwn UTI
MOTOYHOT O P I-TBEHXSH | RARgKOBONpPpOrpecy. Oon
6yaAi BHNUNUTBO Takoro 06 EKTa, BUT OT OB
384YHO BenNuUKI . TUM He MeHLW, LULMNC 3acnyr

HaMbNMX4yoMy ManWbyTHbBOMY nepexi g Ha UuUe
3pOCTAHHA eHeprocnoXuWBaHHSEA.

Cnncoxk BUKOPHCTAHUX JKepeJt

UnuésC.
MeTopgonorumanpoekTunpoBaHMmaumdppoBomnnopfoC
m. | C. WN. Yunuép,B. -WM: KapamepRApbCENINHEC
2014-2 28 c.

OcHOBb MHPOpPpMaAUWMWOHHOW 6Ge3onacHOCTMW.
bBenos, B. . 1w o B, R. B.-MMe nig ppgoHiciBa. A
TenekomMj34 42 0d0.6.

NNobopga O. | . Mpob6nemMn uyumdpposBux nigcecrtT
NOTOKI B pgaHHUx / 0. | . No6opgpa [/ Cy
enNekKTpPOTEeXHI YHUNX cCuMcrTem: -m@aakePpl asiWHT
KOHQepeHUI T nam’ aTI B. B. O

Haykosuii kepiBauk: JJO6oga O. | ., K. T.H., Kadepg]
ar poTexHONOri YHMUMW YHIiBepcuUutTeTtT | MeHIi [

HBY IMPUCTPIH JJI1 BUMIPY BOJIOTOCTI TPYHTY

sktewisdz ¢ smabnkuratnikbva863@gmail.com
vsQotc" 2 M € d2 HJte) Oo dzd 2 OcteiBlsj mn dzsdztsG *
[ slsstedels @ 15

3acTocyBaHHSA TexHoNnorim 3emnepoberT

30Kpewma, BUMI proBaKHBE HEYBHYXNOBKRABHMU
MEHW BUTpPAaTHMUMMU, O6i AbW TOYHMUMU Ta AOC
Mae ©OYyTKWUW YyHiBepcanbHUM, TO-HBK@aM ©OwymaN

MeXaHi YHMUM CcKnapomMm T PYHTI B.
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3a3BuYalMm BONOTNTi CTb BUMIKMEBE MEaD A4il B :
KOHOYKTOMETPUYUYHOT O
A1l enNeKTPUUHNUX BTpPpAaArT;
A1l eNbKOMETPUYUYHOT O
AAepHOro MarHi THOITro pe3O0OHaAHCYVY.
KOHOYKTOMETPUYHUN MeTOATPYHTYETDHLCH

npoBi AHOCTI , Wo BUMI POETbLCSA Ha MNOCTI
3HaWMWoB 3lAKLLPTOKEg BAaHHA Yy BUMI pHOBaHHI B OJ
XapuyoBUX NpoayKTiB. TOUYUHI CTb KOHAYKTC
MeTopa Ai enekKTPUUYHUX BTpPpaAaT BpaxoOBYE 3.
06" €eKTI BMUMI pHOBaHHSA HAC T3aMiHHIHII BB HH3 a0rHpyy
noai 6HMX BUMI pHOBaHb € MNepCTn-elKET B KH M [
TeXHi YHa 3 apgauva. TOYUHIi CTb MeTOAY 3alj
CTAQHOBUTWNW OOAWNHMNULUI npoueHTI B.

Oi enNnbKOMETPUUHUNUR MeTOATI PYHTYETbLCA

MPOHMWUKHI CTb € Ni Hi "HOW MYHKUI €0 BO I
PO3MIi WYyWTb HAK 3anoBHKBAaAa4u MIiIi X nnanacTWUHa
pe3ynbTaTtTy BUMI poB-8H53M 3a UMM MeTOAON
MeToa A4€epPHOToO MaAarHiI THOToO pes3oHaHay

eHepriilT paagi o4yacTOTHOTIO MarHi THOT O nNc
06" eKTI BUMI pPHOBaHHSA.

Bumi proBaHHA BONOTrocCTI r'PYHTY efnexkT
a K npaswuno, H a BUMI pi BeNM4YmHwu nnT

NPOXOAXEHHSA OIEIpieiBH HIb@a @O N3 Mi HHOT O CTpP
Haw6i nbw nepcnekKTMUBHUM MeTOAOM €
BeENMWYNUHOKW NUTOMOI NnornfTmMHaeTbCAaKkKTUBH
enekKkTtTpomMarHi THoro nona (HBY EMN) .
3 MeTOW BUpPIi WeHHS nepeni yeHma HBBIY
mctpin (puc. 1) wWwWo p[O0O3BONHAE BUKOHY
oMYy pe3ynbTar BMUMI pPHOBaHGL He 3ane:
HOWBI AyanbHUWUX BRnacTuMuBoCTEeWw TI"pPYHTY.
Takuii pe3ynbTar JOoOCATraeTbcC 4 3a p:

— = O
o T

eHepwo ANni ABOAUTBLCA AO KOHTPONbOBAHOTI
Aianas3oHy (2,45 TI'lT'uy). PesynbTaTtTunu exc
yacToOoTMWN HaWmobi Nnbw edPeKTUBHDO nor NMHaceT
eHeprii NPpakTMWUYHO He 3Tao/oeTHoM TBi OB | K40 HBLN
cCKknapyrpyHrtoBunux enektponitiB.CyTb Aaa
NoNATr ae B TOMY, o npwu NPOXOA4XeH
BUNPOMI HIOBAaHHSA 4YacTWUHaAWMOrNo nNOrnNnuHaerT
po3Ci WETbLCA YWUBUTAMNSMAIC TMH@I 0 WO 3 alunuwl
npob6by TPYHTY i fJocArae peTekKkTOpa, aK |
1).
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JaHun MeToOopn Bi Api 3HAETbLCA BUCOKOI

NnoB' A3aHOT 3 ancnepci e 0 6 0 X  YCHKOJI a [
NMPOHMUKHOCTI, SKa npoaBngeTbCca B [ aneé
BaXxnmeum pfOCATHEHHAM € Te, wo w™MeToOA
Ta BIi NbHY Bonory. Bi gowmi MeTOoAMu HBUY
po3Ai NNTWN Ha:

a) BUMIpPU Yy Bi NbHOMY npocToOopi ;

6) PWBAHHSA 3 a LONOMOT O cnpamMoBaHM
KoaKcianbHWUX i HIi AaX Ta xBunesopgax ( XE
(pe30HaToeHmM M%TOA). \

/o e

4 4

wn

— AeTeKTapiJKk b5enekTpomMar HFT3HaoMm 1 WA B
enekKkTtTpomMar Hi THOT XBwuUNI
PncyHe@Tplyk TypHa cXxemMa BUWUMI PY BONOT O
NPUCTPOEM

MeToA BWUMI prOBaHHA Yy Bi TbHOMY npoc
NOr TMWHAHHSA AOCNi AXYBaHWMUM MelHeeprrpioima B H
A1l eneKTpPUUYHNUX BnactTumeocTteunw (pwuc. 1) .
OcnabneHHAH NMOTYXHOCTI y MaTepi ani 3
OUI HNTN CTaBNIeHHAM:

1-HBY reHepaTtop (mMarwnespoesld mes @k 465py
HB Y

0

= Q Q

0
ne -ROTYXHI CTb, o HaagxoaouTb Ha T PYHT,
Pl-nOTYXHIi CTb, WO YHMEQWiBTrg uyepes TIp
d—tToBWwWMHA TPYHTY, M;
| —-noBXMHaA XxXBUNI , M ;
a,-BKk gonoBi AHO, Koedi Ui EeHTKN 3racaHHSA T .

an4a CNnpouweHHSH BM3HAUYMMO CTyYynNniHB 3 Me
neunobenax | oTpuMmMae Mo :

1

- pT

CKD:C'I
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Y uUbOMYy BUuNapfgKy nNBOEC/ATU YAMHHI a1 AT OB Ui H i 3 ¥
nponopui nHa Koedi yi EHTY 3racaHHsa a:

\ 7

€a: | 24_19
a:ﬂéel 1+tzg d 1[:] |

R: H

ne€ - pi icHa yacTMKUHaAa KOMMNOMAEKCHOI ni er
XapakTepusye 3aaTHIi CTb

Al enekKTpUMKa HakKonmyyBaTuW eHepri o;
tgd-TaHreHc KyTa pfienekKTpPUUYHUX BTparT.

TakKMM UYMUNHOM, ocnabneHHA NOTYXHOCT
i KcoBaHi M YyacTOTIi KonumBaHb B W3CHadtage T
OnTuMmMmanbHAa ToOBWMHA 3pas3kKa TIeyHITyCc aHHIS
3 MIi HI BonorocrTi, nNoB' A3aHa 3 [JOBXWHOI
yacTOTi BBaxaTuMyTbCcCH4

a4
OIIT 2'
AEOrnmoémMHa NPOHUKHEHHSA XBWII B MaTepi

XBunesi pg, AK UM NOWMPHETHLC A enekxKT
yacTtToOTMWn, € MeTanem@ UYPYOPYy MPAMDK HE P E
MOXHa BUKOpPUCTOBYBATWU MiIi Ab, -OIRITHMH/BO M.C
Taknmm 4YuMmHOM, -Bl@Aoadymwii,p HBUxBUMnNnesi A,
BCTaAaHOB/MEeHDO BUNPOMI HIOBau — eB&K TrpeoHveap a
(MarHemspow)wora pgaTtTuynk (petTexkTop), a
rpyHTty (pwuc. 1) .

3anexHo BIi A4 KIiNbKOCTI BOAMW, wo Mi c
NOrnNMHaHHA HewW eNnekKTpomMarHi THOT eHepr
NOTYXHI cCTb HBY BB WAHPOCMIOH HcBTaadGal b H a . M ¢
TaAaKOX € MeTopom ocnab6bnedHHa [ 7].

3 MeTOW nNi gBULUWEHHSH TOYUHOCTI BUMI [
MeTOoOh NOpPi BHAHHSA, BUKNageHNN paHi we.
Bi AranyxysBa/bHIi /i HI TbHBi ampHaorapr@oip arvap
TeXHONOT I YHNN npouyec BUMI pHOBaHHSA, T
CTBOpPHE nNoTi K ennekTpomMar Hi THUX XBWANE
XBUMNeBi f. MapameTpwu XBuUNeBoOAay BWUS3
eneKTpoMar Hi THOINro mseBipHMMBE RBaAMBIT N XK
NPAMOKYTHMUN BUOBPaAaHO [ANA 3pPydyHOCTI p O 3
r'PYHTY.

Jani nNnoTi K enekKkTpomMarHI THOT eHeprT.I

NMPUYOMY YacTWUHA eNnneKTpoMar HIiI THOT Ce&lH e |
169



B npobo6i r'pPyYyHTY. To6T0 BenmuumHa (i HTE
npovMwna Kpi3b NPOoO6Y TFTPYHTY, 3HUXYETHBC
CTyni Hb ocnabneHHA | HTE@HCUBHOCT I e n
Ki NTbKOCTI BoAW B BUNPOOYHBHAHIHIDITI NRMH@IPp.T
aeTekTopa i, 3a AONOMOTIroW HbLOTO, 3aMi
MponoHoOBaHUMN MeTopn Ta HBY npucrtpiV
3acToCcyBaHHI . HBY npuctpi i HaledeKT.]
XBUMNEBOOHWNN MeTOq,. 3anponoHo®BKHaMLY M
KoOHUeHTpaui:-Il r'PyHTOBWUX enekTponiTi B,
pe3ynbTaTi B BWUMI plOBaHGL.
Cnucok BHKOPHUCTAHHUX JIZKEPEJI
Bepnmnuep M. A. N3 MepeadnpeBei@makiona T 1g.0
bBepnuw+HtMep. SHepr uns4a, 1973
Borauyck B. BiaacMémo g mii proBanbHOT O K
nopowkonopgi 6HMX wMaTepiani B: MoOHOT-pad
Bi HHuuga : YBIiRERAQYAM 420 @8 .
Ffonosko L. b . HaanoBunmcokovyacTOTHI MEeTO
Be/TnuunH. HaBu. BlMNodiocwmwk o/, MO. O. CKpwu
Nnéwnpb —32804d.

UepHyweHKO A. M. KOHCTpYyoppBRAEGMB: 39X P
Bys3os [/ A. M. UepHYyweHKO, b . B. MeTp
M. UepHyMeHK oOPapginaw0.-185@28 £3 b,

CunnaeB M. A. N3 mMepuTenbHbEe nonynposoOo)/
A . CnnaeB, -M. H. PRh@awm®ms #1 5c2B fAC3.b , 1984.
No6opga A. n. O6boCcCHOBaAHMUE TEXHONOT NUYeEC(
ob6be33apaxmBaHUs K O M OUMTKHObPMM O Bl O /IBE/INE K T [B @
4yacTOT bl : ouncc. H a CoOuCK. cTeneHw

OQneKkTpoTexXxHMYecKNne kbMenneeoenu CcCIBEOeE
C .

Haykosuii kepiBank: JJO6oga O. | ., K. T.H., Kadepg]
ar poagRXmMi YHMUN YyHIiBepcutTeT i MeHIi OmMurtp
ByaposBa (Meni T-@QROR®B, TH: RORAHp) [ T4,

ﬂEHKIﬂﬁDLUTHTHOFOIKNBIHABHNHquHIOBGKTH
JBauO@J. J
v 0o te QMJQq? HJte) Oo dzd 2 OcteiBlsj mn dzsdztsG *
[ 5l tetecdis

OcTaHHiIi M YyacoM BefnNUWKY yBary cTanu

BUPOOHMUTBY npoaykKuiiT CinNbCbKOMY T OCT
B ocHOBHOMY U e noB' A3aHO 3 BUPOOHMUI
TBaAapPpMHHMLUTBA. OoHIi ew 3 anbTepHaTwns 3.

oparHi 3 Mi B T a BUKOPUCTAaAHHA y BUPOOHM
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3acTocyBaHHH4 enekTpodi 3MYHMUX cnocooi
6e3neyHMXx BUAI B eneKkTpodmi 3 MY4HOT O Ha ¢(
nonemw.

B OCHOBHOMY Mar HIi T HIiN MIMO NEesNT eCMTEBHOT PaKVKNT,
Mar Hi Twu Habynwu WWNPOKOTNO TMNOWUWPEHHSH B
rocnopgapcrTBa.

MaTepi anwu CTBOpPKWTDb B/lacCHe Mar Hi
cnabomMar Hi THI (A1 aMar HeT UK MU T a naf
(hbepomMmarHeTvH@aTHRAN Ppepuumar
B OCHOBHOMY MOXHa BUAI AUWTKU Taki BWUAOMWU

MarHi T Ta eneKkTtTpomMarHI Tu.
Ocob6nuBi cCTH MOCTIiI MHMKMX Mar HI TIi B €

3annuwaeTbCcda Nicnda Hamar Hi YyyBaHHSA. Mp
BnacamwmiBoi XapakTepucTunKn, Taki AK pPoO:
TemMnepaTtypun i T.A4.

Ocob6nmBi CTH TMUMYaAacCOBMUX MarHiI Ti B €
MarHi THOIro nons4. Mar Hi TaMmu TaKOlro BMW[
EnekTpomMgEHIBT MO C HPOMBCHTOPMOYT , N WO CK/aagatwT
oceppagsd. Konun no o6MOTUI Teuye eNneKkTpu
LWo nNpPpoXoAaunThb yepes oceppasda. Ocob6nusi
eneKkTpomMarHi TamMum € Te, wo wWoro <cuna
BeNnumm ntHa HanpamMy eNnNeKTPUUYUHOTNIo CTPYyMYy,
TomMy niagBUWEHHA e®EeKTUBHOCTI PO3BUTEK
nocCcTIi WHI MarHi Tun i eneKkTtTpoMarHi Tn,

By AIKMW XMUBWUWMW OPpPraHi 3aMm Mae CBOE BJ
OCHOBHOMY ULUe OOy MMP/OHWMO YT VHME,PBLOB I W C

eneKkTpuMmyHoro 3apapgy. MNpum UuUbOMYyyYy KpoOBI
€ I OHM wMeTani B. B pes3ynbTarti L i KOoMnN
noni ..

AK wo SHU3NTMN Pi BeHb 30BHIi WHbBLOT O

NOIMCTUTWN XMUBWUW oOopraHi 3Mm Yy 3ani 3HUK
Mar HIi THOT O nons« B KPOBOHOCHI W CUuCT
NOoOpYyweHHSH KpoBoOoObGi T ry, TpaHCNOPTYBAHH
OpraHi 3mMi B Ta TKaHWH, WO B3 BPUET3KYY/ bXTBaOTPI
Y UbOMY MaAarHi THe none BN/JAUBAaEeEe Ha LWBMW/[
LbOINoO H9BMWA Kanbui W wWBMAoWE HaJXOALWNT I

WwBMAOoWe 3pocTawTbcda. Ane npunm UbOMY BIi [
3 XBOPOro Bpameepyrpopo@aaprpur

Xnusgi i1 cToTuK BIi gYyyBawTb S9K Hanpamok
S3MeHWeHHA MarHiI THOITo nNo/dA NOTlraHO TMNepe
Bnnney enekKkTtTpoMar HI THMNX noni B, NpwuCceE
nyoéni kaui un, OAHAaKkK, y O61 nbwocTi 3 HWUX
paagT® MI KpoXBMUAbOBOT YyacToOoTu abo, oCT

(50..60 TIwu). Oocni AdkeeKHTHIAB 6N COCITOIT i HHIHX X M
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OHUEeHTpPpOBAHI Ha Be/NNnKkKMIMx nonsax Pi BF
3OHAaAHCHMUX TOMOT padgax), K I 3a3BUY.
CATKI B TuNcCcau Fraycc) . Ha Xanbob, A4OC
OAYy KTIiTBHOMartTHepani i, 6i NnbWwWi CTb 3 AK|
yccC HaBi Tb Ha NoOBepXHI MarHi Ty, 4y
NNBY MarlrHiIi THUX nNnoniB Ha O6ioAnOri YHI
r'Hi THY Tepanitw, BIi goMi
LLi MeXaHi 3MNW BKAKWYaAKWT®L:
30i NTbWeHHA KPOBOTOKY B pes3ynbrvarti
XaTb B OCHOBI 3paTtTHOCTI opraHi amMy [
3IMIi Ha WBWUWAKOCTI Mi Tpaui T Il OHI B K@
NbUi MW wWBMpOWe Hap[XO0[WHTab UWYB N3JLEM 8B HYO CKr
woro O6GOKY, Kanbuyui M wBMAWe BUMUBAET
rnoba;
3MIi Ha-nyuMiEemobo HOanaHcy (pH) pi3HUX [
mcbanaHc 4YyacTO € Hacni AKoM XBoOpobwn)
3Mi Ha BUWUPOONE HIHHAMM MU0 P3NAQ/IHOI 3BA MEVH, [ O K P U
3Mi Ha QepMEeHTHOT aKTWUBHOCTI Ta WBYV
3Mi Ha B' A3KOCTI KpoB.i
NNogcbkKe TiNo 3 MaArHi THOT TOYKMKU 30CF
[ TOM 9KOro € BOpjga. Mi o BNnANmMBOMEMAT
ETbC A, ane 3Mi HWeTbCA Mopdonori s
MO, npM MarHi THIi M o06pob6LI BOAW K
Hi CcTb BMNnapgaTtTunw B ocapjg Yy Burnapgi
anai Apil 6HoAuMClhppEeWW C K@IHT aKyTCin e BDIigin .,
i THIi MW ob6pobUI , 3 conawmMu, o B Xe
MHEeHHSH, a TakKoX PpyMWHYyBaHHSA p[O CT
YNOB/NWETbLCA cCTaHAgapTHUMMU i nbT
WokKkTHa&MaobBpobka BOAaW, TAaKWMUM 4YUMHON
mMcTtT KoTniB, Tpyb6bonpoBopagiB, 6o0Whnerg
nNi oTBepagXeHOo, Wwo w™MarHi THe none .
TW He TiNbKW CNPWURNMAaNE bl erne ke [Py T
B MarHi THOITro nosnd Ha TBapuWuH Ccnpus
MarHi THOro nona TBaAapPWHWU T UHYTHLb.
MarHi THe nofne TaKoOX BRNnnNmBae Ha pic
NMBawWTb Ha [AMUXAaAaHHSA nNpopoCTRCBAKCOM
Ci HHI . Mi o BNAMBOM MaAarHi THOITro Ta e
OXi CTb, WBMWAKI CTb MNpPOpPOCTAaHHSA. BHa
OXaMHOCTI poOCNUH. HaBi Tb HeBenuke
nunBe H a NMpolpMoHC TR A H SHa PO H A . Y pocny
Banwu B cepepgosBu Wi 6es3 MarHI T/
pyLlweHbLb. Yy HeMar Hi THOMY cepeposBu Wi
MA Yyac nNnopyuwyBanacsa pob6boBa pPUTN

SO0 X —TstL T o040 xTO
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KOPIMHHW NMOPi BHAHHI 3 Takumm X npop
reomMar Hi THOMY noni [ 6] .

TakKMUM YUMHOM, HaWMbi NbWwWKMK T HTepec B
POCNUHMN. BunkopucrtaHHA MarHI THOT O no

OBOYEBUX KYNbTyp AO0O3BMMIKTH I &i POW@RIBUITI
CnucoK BUKOPHCTAHMX JIZKepPeJ

KocTptwokoBansHH Ke renvnoreodunmsamyeckKkunmx q:
npoue cH. K. KocTtTplkoBa, A. b . 'y LK OB,
2004n.B3-59.C. 655

rack E. 3. Mar HNT Hble nonsa n BOJAHGUbIE 3
mccnepgposaHumax-Cloexnvno/bambPpb. 201 3.

Davis A.R., Rawls W.C. Jr. Magnetism and its effects on the living system. New
York, 1975.

Haykosuii kepiBank: o @@ O. | ., K. T.H., Kadepgpwu
ar porTexHoONOri YyHMmMm yHiBepcurtTeTtT I MeHIiI [

BUKOPUCTAHHS IMIPABUJI HEUYITKOI JIOT'IKHA ITPU YCYHEHHS
HEITIOJIAJTIOK POTOPA EJIEKTPOABUI'YHU

1 B5MOdz' -mail: sedgii.nosan@gmail.com
vOoatc' 2 M! €2 OBk PE datfzse ' ydzd 2 Zdz' o t&°
[ slststcdzts G 15

B eHepretwnuyi NOWKOAXEHHSA POTOPHOT
Bi AMOBUW poboTwnW enekKTpoagBuUTryHIiB. Y ToOV
3axumcT Bi g Mi XBUTKOBOT O 3 aMMKTABHCHSA TBa K
nedecxrT, AK npasBwuno, TI NbKKW Ha 3YyMNWUHE
X0ONOCTOIo XO0A4YVY. BnasneHHsd Mi XBUTZKOB (
ekcnnyaTtaui "HMX pexmmax pob6GOTWMUW [03BO)
pob6oTwu OBWUT YHa, aAPpMIiIiH nNPoOrgO B KK T MNY a
aBToOMaTunu3IoOBaHYy cumcrtemy TEXHIiIi YHOI Al
poTopi, dKa 3paTHa CenexKTWBHO BWUAI NAT
MO XJTNBO 3a [AONOMOTIOKW BUKOPUCTAaAHHH a
CYKYNHDREABMXAYALO JaHOTNIo BUAY NOWKOAXEH
HenpsasMMUX O3 HaAK.

BukopumcrtaHHA He4yi TKOT nNnorikKkumw npun B
r'PYHTYETbLCA Ha B3aeMO3B' A3KY MI X pjpged
BMUAI NAK0TbCcA 3 cnocmepeMpradyBsovMpapareé
KOXHa i3 CcKnapoBWx 4YacTWUH BK/IKWYaAaE B
BHacni A0OK oOcCcoO6/1uMBOCTEN OTPUMAHHSA nep
BUMI proOBaHHA) BUCHOBKMW He MOXYTb 4Yi TKV

Pi 3 HI Bi AXMUNeHWHE paapla,mMme TWpi BB NIHN K a

ar HocTNWKMU, MOXYTb OfHOYACHO BROANMUBAT

W=

nnuB aAedekKTyYy Ha KOXeH 3 03HaK MOXe B
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Ona BUKOpPUCH AHTE
3 Mi HHI (Tepwmun)
H-aXsBB H qacnTAi  OoB1IneG
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HA HA A
PB| PS NS NM NB NS PB NB Pllg PS NS NM NB
1 1

» T I

PncyHok BXRi ,PucyHok BXBi ,PucyHokBni

TepwMu "BiTepwmMmu TepMu
perynwoBadyHo " Bi 6pauyi a" “"Mi XBUTKOBE®€
XapakTtepuncrtT SaMMUKaHHSAa"

B3aeMo3B' 430K Mi X i alrHOCTUWYHMUMU O

OCHOBI 6a3un npaswun. OTpuMMaHHA He4vi TK
anropun@ovoavB 00 A1 NpoBepfeHHsSs onepauirl
€e 6asza npaswun, wo Mi cTUTb Heuvi-THIO" B M
PYyHKUI T nNnpuHanexHoOCTI Aona Ni HIBI CTUYE

Ans BuABNeHHS paedeKTy BUTKOBE 3aMWUK aEH
2[4, 5].

Tab6bnu-b@as3a npaBuU/l BUABNEHHSA aAedeKkTy

Ne | XP [ XB|W |[Ne [XP [ XB|W

1 PB [PB|PB|9 NM [NS |[NM

2 PS [PB|PS |10 |[NB |[NS |NB

3 NS |[PB|/PS|11 |[PS |[NB|PS

4 NM [PB|PS |12 |[NS |NB|NS

5 NB [PB|PS|13 |[NM |[NB|NM

6 PB [NS [PB|14 |[NB |[NB|NB

7 PS NS |[PS|15 |PB |[NB|PS

8 NS |NS |NS
m. 1: AKWO XP PB | XB PB, TO W € PB |
nm. 2: AKWO XP PS | XB PB, TO W € PS |
Mm. 15: AKWO XP PB | XB NB, TO W € PS |

Ae -BikcnepTHa ouUi HKa pJocToOBIi prmoedi yii «
BMU3HAaAyace
3HaAaYMMi CTb NpaBuna B CTynNneHi-TrQi HEMOCT
npasBwunna.

Bci 15 npaswun (T1Tabébn.. 2) MalwTb CKINalpt
npeagactTaBneHa onepaTtopom "I ", TO dVyHEK
YB'3HEHH.I €

a0t o R @
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Hapgani BCe Heu4yli TKI MHOXMWHMN, npwsH

BUXI AHOT Ni HITBI CTUYHOI 3Mi HHOT , 06"
Hedyi TKa -BHaXBHAasa N1 KOXHOT BuUuBeAageHOIT
AnAepeBIl pKNW nNnpayes3gaTtTHOCTI MeToOAY BM
obmMoTUui poTopa 6yna po3pobneHa exKkcnep
6ynu ounmdppoBadHi 3a pgonomMorotw 6araTtod
Busoay PCI 6024E I yyopwpomwmeekciB bDaplbVipe
N A B C
B E
=

JaTUKK
-] Bibpauii

PUNCYyHOKCTHPYKTYypHAa cxemMa YCTaHOBKMW no
3aMMKaHb poToOpa

Mpn HaAaABHOCTI KOPOTKO3aMKHYTOTlIOoO B
BUT nAaAai Heyi TKOro BMWCHOBKY NS (Her a-
O3 HakKpiailB Ha No4yYyaTKoOBIi W cTapiil PO3BUTEK
O3HaAaKW MeXAyBI TKOBOIO 3aMWUKaAHHSA. Mp u
361 NbWeHHSH Bi 6paui i, ane cmcrtema H
MeXAYyBI TKOBOIoO 3aMuKkapasynwayoppbpéaoay

Y pgaHi m pob6OTI byna po3pobneHa cCcuc
pPpOTOpPHOIo o6nagHaHH4A Ha 6as3i Heudi TKOT
A1 @ar HOCTMUUYHI O3HaAaKW MiIi XBUTKOBOTO 3awm

reHepaTtopa.
CnucoK BUKOPHCTAHUX JIMKepeJ

PyTKkKoBCKM®®R, NNewek . MeToAab U TexHONOT
PyTkoBCKUMN; -Mep. Nopo elaeEncesk o wHBa2 D0 O .
BaTtbipwnH W. 3. OCHOBHbBIE onepayuunm HeUY.
BatTbpumalz ammibeeryecTBAdA002@01.

Awy p a A. A . Cucrtema TEeXHuMYeckKoro

obwenpoMblwWlWIEeHHOTITo o06O0OpyAaAoBaHMM206.-320 p a ¢t
C.

leoHeHKOB A. B. HeueTkoe MogenumpoBaHy
B. NNeoHEH& OoBlebXedBp 6y p7192005.
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Benos B. B . Pacno3HaBaHMUWe HeyerTkK?O

cumctem [/ B. B. Benos, A.-ME. Copp&ams,
Tenekowms1l380 2.

MaBnos A. H. MpMHATNE PpPelwWeHNUNNNB WWalf
nocobune [/ A. H. MaB n-oCal,6 .5 .—R2B.066C 0 K 0 10 E
AKi MeHKO B. B. MpoekTyBaHHA CIIMNP -Ha

METOAMWYHNUNA Nnoci 6HMK [/ B. B K. ‘A ksBom gKHHKYO,
2007.—94c.

No6opga O. | .9 ODaPIYHTWBEAHHA Heudi TKMUKX
aBTOMAQTMYHOIO KepyBaHHSA TEeXHOMNOT I YHMWNI
TaBpi mcbKOT O LepXaBHOT O aBpmoT e XIHA4 H®
Meni Tononbs201Z-2AT6Y .C .

Hayxkosuii kepiBauk: JJOo 6 o ga, Ok . T . H. , «kadegpu Ei A,
ar porTexHoONOri YyHMm yHiBepcurtTetT I MeHI [

AJJAITUBHUM KOMILIEKC KEPYBAHHS OCBITJIEHHAM
BUPOBHHNYO0I'O ABO IOBYTOBOI'O ITPUMIIIIEHHA

¢ dH | dz dz' ¢ -wail:bagdansidelnjkov@gmail.com
vsOoatc’ 2 M Cd2 HJ tey Oo dzd 2 OGteBBIs] -~ dzsdzSG
[ slststcdats G 5

MOHATTA cnmcrtema KepyBaHHSH ocCBI T
Il HTenekTtTyanbHa cunmcrtemMa nNpuUCTPOT B 3 K
BK/NwYyaepiBB3Kiebpe ne, AaTUYNKKNU NPUCYTHOC:
yuncani i CeHCOpPHI . BoHa TakKoX MOXe B.
6yai Bni (Taxki AK MNOXeXHa cuUurHani sauyi !
NOoKannbHO, Tak i yepes3 QE@VBMPAaDH WP OK
3abe3neyeHHd abo i HLWI i HTepdehncHI npv

OCHOBHOW nNnepeBarow cMmcTemMm KepyBaHt
abo Hapjg 3BMYAWNHWMUM PYUYHUM nNepemMUKaHHSH
OKpemMmi CBI TNOBI npunnagun ao6dpyrpw¥Woxnmp
OLHOYACHO KOHTpPpONANWBATWU Ki NbKa AXepen
CTBOPUTMWU noTpi 6GHY CBIi TNoBYy aTmMoOC (pep

NPUMI WeHHA B TOW 4YM | HWMWK nepi o Yac
CNCTEeMWMW KepyBaHHS IMXEE®EEB AT eeHHEHOST M C €@ O B IHB ¢
nepeBgea3s3bi NbwWeHHA TpuBanocTI TepM™MiH
paXyHOK eHeprosbepexeHHA. be3pgpoToBi
LO3BONAKWTbL 3HMU3IUTKUW BUTpPAaTKU Ha YycTaHO
po3MHBAlegaT4YNKI B i BUMMKAYIi B.

Cncrtewma KepyBaHHA OCBI TNeHHAM, LL, C

nepcoHanbHOT O KomMn' otTepa, cneuyi ani 3
CBIi TUNbHWKI B 3 OBMNOKOM KepyBaHHA i A |
noB' A3adHi Mi X OCrooow o6 e33a4pPp Qo 06K Mepe
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MnO' LT ep 3 BCTaHOB/NEHMUM H a HbOT O
6e3nNevyeHHAM CNYXWUTb p[XepenomM CMUTHa
p oK. MOX/IUMBOCTI 3 ycCci X BOyagoBaHMUX C
CTOCOBYVYSBKaIT GKpoO/gibA B a Mi Y HI e ek TuU Ak AN

OOHAKOBMUX CBIiTnNnoAl OAHWX CBI TUNbHUK

Bi TUNbHWKI B PpPi3HUX Mopgenem,;
TBOpHBATMU, 3bepirartwu i pepgaryBsaTt# cC
KOT TpuBarsnocblCisa, 3HeE00ytIKbR & H&KDCT I e e K 1
eryniosaTtTn AackKkKpasi cTb | HacuuyeHi CTb C
OHTpPONWBATWU pPiBEeHb CNOXWUBAHHSA CTPYyMY
epernapaTtwu CTBOpPEHUR cueHapin OCBI
Hanpuknaag, 3a JAOoONOMOTIowW €AMHOTO AU
OIHTOpPpUWHTIY pob6boTunu BCiIi €T cmctTemMunm, BCTa
opaBarTMWu HOB.I npucTpol B Mepexy, LL C
omMn' wtTepa (Hanpuknaapgp, byae MOXNWUBO
OHTpoONtwBAaTW BiIi AKPpUBaAaHHA ABepenn B NpV

XAMNBI CTb aBTOMATMWYHOTNIO BKNKWYEeHHSA OOC
npuMIi WeHHI ; TMMYaAacCOBI |l HTepBannm Ta
A fAaT4yYunmKi B pPpyxy i paTuyUyuMmKi B OCBI TneH
npoueci ekcnnyarTtauyi i ;

XNWbBi CKOHTPONI nos3awTtTaTHMUKX CUTya

CaHKLULI OHOBaHOrNIo pgocTtyny B NpPUMI WeHEH
JO Toro X ANnd pPoO3WMPEHHA MOXNWUBOCT
CTeMO MOXHAaA nNi AKANKWYUTMU 30BHI WHI A T
pe3 HTHeyn emjgop e Xy OTpumMyBaTW BI L OMOCTI
NMPUMI LLEHHAX .

PUCYHKY 1 nokKkasaHWUM npuknapg dy H
Bi TNE@HHSAM.
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| JaTunku |
l1-3-napameTpunu, LWo BWUMI PHKTbLCA (npwucy
NnPpUMI WeHi, 30BH; WhkEp oacHwBa /THIERHIHAK OMNI " OT
-6e3npoBi AHI NiHIT 3B' A3KY
PNcyHCkrpy Kk TypHa cxXxemMa pobOTWUW CUCTEMMU
Pos3pobka cucTtemunm nepepbavae TakKki o
1. Po3pobkKka TexXxHIiYHOT o 3 aBfjaHHSay Mouo,
NPOBOAUTbLCIAHM@ETRRAMITIHIDH MW NOLWY K€ K @HK OMRILA
O6rpyHtTyBaHHSa Ha Ppo3pobKY 3 O06TrpyHTY
BUPOOBY I e€EKOHOMI YHMUX napamMeTpi B BNPOE
2 . Po3pobka KOHCTPYKTOPCbKOIO invDmeTKX.Hb
i HdopmMauyui "HMK 3BIi T, po3pobnAeTbCcdaA npoc
3. BurotToBneHHA -mpenbdbammx BPBEEI BNi B
BUF OTOBNSAETDbLC A AOCANi OHMkEp asrHaOT MK K
npoBOASATbLCA BMUNPOOYBAHHSRA 3apoan3poakl, bio BK G
KOHCTpPYKTOpPCbKAa AOKYyMeHTaUui 8 3a pes3y.
TEeXHI YH I Yy MOBMW | ekcnnyataui "nHa [OKY N
4. TlpoBepgpeHHA BuUuNnpobyBaHbL A[AOCNI LOHUX 3
BuUnpoobyBaHL, NPOBOASABbCHPUAKM@GMMBWAT aBlU
gonpauboBYTbC S AoCcni gamapa3 pas oK KD
KOHCTpPYKTOpPCbKa AOKYyMeHTaUui A W excnn
npuMmMManbHUX BUNPOOBOYBaHbL, 3aTBepAXYIWTE
5 BurortosneHHA [MBPp aMpGGNGEMXM 3VOaH3TKAIXKE M
6 Cepi nHe BUPOOHMULUTBO OTOBMUX Ao |
Ki NTbKOCTI
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7. OhopmMnNneHHA [AO03BI NbHOI LOKYMeHTa adui

(naTeHTNn) H a KOPUCHY MOAdenb, OTpPUM
3 acyrea&HHSA i BUPOOBHMLUTBO.

Ha pafgaHWW MOMEHT € eKcnepumeHTanNnbHa
OCHauweHMMX po3pob6bneHol cCncrtTemMol Kepy

npoBOAATbLCA BUNPOOGBYBAHHSA B Pi 3HUX pe

Tabnum-PEL HOD B H I PeEXUMUN EROIOCDITHAHKKMCTEMU O

Ne|lPexum|li X dQyHKLUI T Oco6nmMBOCTI

OCBI T

1 |[Pob6ou|3ab6es3neyvyeHH{[InaBHE per
KOHTpOnNnb OCIlIi HTEHCUBHOCTI
KOHTpPpONbL NpPINOTOKY.

BKNnw4YeHHSAa, B
3 Mi Ha A
CBIi TUNbHWUKI B

2 |Uepro|OcBi TNeHHH Huns3 b K Ui
HeproBOro N¢(OCBI TNEHOCTI
Bnoéi pkose
okpemMnmx cBi JPoboTta B 3ag
KoOHTponb npityacy (BHOYI )

3 |ABapi |CTtTabi nbHE HemMoXnuBi cTb
HeobGXxXi aoHOro|/camMmocCcTi MHOT O
cuTyaui ax nepexopagy B i1
OCBI TNeHOCT I

OdaHi CBI TUNNbHUKWN BCTAaHOBIMNEHI i 3 4a

(KopumctyBaudy camM 3apfga€e piBeHb MNOTOYHO
(KkopmcrtyBay MOXe 3afjgaTuma,ycrmrapeyypeBd
WTY4YHOT O OCBi TNeHHH 6y e 3Mi HOBaATMUC
OCBI TNNeHHSHa) .

CnctemMa OoOCBIi TNeHHSa O6ype aBToMaTMWYH
OKNYyatwywu i BK/MTHYawyYnMmceob npwu HeoobX|
XHOT O UCKBal T IO R i@ MO AO3BO/NMUTHL 3abesn
eprocnoxXxumBaHHSAa. 3 a AONOMOT OO enn
paBni HHA Ta MOHI TOPUHTIY MOXHa ©6ype
I TUNBbHUWK A abo BCi €1 cumcrtemu B U,
MOHCHWIB UG MeHL CUCTEeMWUW OCBI TNeHHSA BC
XN MI peanbHOT O yacy Bi ACNi O KOBYBaAa
cTemMn. an s 3abe3nevyeHHSH MakKcunumanbt
BMHHA 3ab6be3nevyyBaTwW HaWwkpamaBnrRencC,|
o6bnmMBOCTI CcneKkTpanbHOINIoO CcCKfnapgy ocCBI
BIi TNEeHHHA 6y nu npoBegeHI Aocni gxeHx
I TNOAI OQHMUX CBI TUNBbHUKI B Ha npauyes/[

OO0 00T hoOK OO
oo oOoo0OsSOoow3aTIT o —
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HayKkoBwui NOWYK BapWwopBxmmmMx go@ni gH
CBi AYNTb NPO NOMIi THUAN BNAUB PpPi BHA KO
AXepen CcBi TnNna Ha UWIPWKAJLIHY HIpP UKTQWWN BlaoHIHIA
Ppi 3 HMUX 6i onori YHM X npouyeci B, NMOB' A3c¢
B B anwa, Wwo BI ANOYMHKY Ta nNni agroToBKMUW 4O
TOHI B, ANnNa pob6oOTM peKoMeHAYETbLCA " HeEe
TemMneparTypa, a I nbw " XO0NOA4HI TOHM
aAaKTUBHOCTI [ 2, ] . Lli 33yaoTa/CHIH OBB | @ © M@
pe3ynbTaTtTax HaAYKOBMUX AOCATHEHb MWHYI
Aocni AXxeHb B cdgepi CBIi TNOTEXHI KN CNYy
AXepena cBi Tna.

TakuMM UYUMUHOM, B 3B' A3KYy 3 TuUumM, 1T¥o]
BuUaur a 0T b BCcebi yHOT O BUBYEHHSd, 30KPE
KONbOPOCBI TNOBOIO CcepepjosBuua, npauyes
6ynu npoBepgeHi HayKoBI AOC/AI AXEeHHSA4.
Bi ananmnoBi AoHO no 3aranbHONPUUNHATOI |
CTOBI PHOCITHB PREBYOBYBAHDb nepepagbauye
Hi MyM, AOBOX penpe3eHTaAaTUBHNUX BUOBI pcC
ynow, -a" KIOHImY ONbHOI Tomy TecTyBa
MMI WWeHHASX 3 Ppi3HUWMWU TuUunamm OCBI TNnet
ani 3 pe3ynbar ammd kBa 3TaeBC, T YIB@A HWH O1 nNbwe T
Bi TNeHHI CcBiTnoAi O4OHMUMMU CBIi TUNDbHWUKSE
("xonopHe c¢cBi TNO") nNniaBunvnuwyBanacsd ack
ayues3pgaTtTHi CTb MNOBMHHA KopennwBXwnKam®@u
Bi TNeHHSA, ni gTBepaunnocAa. Mpun TecTy
I TNOAI OQHUM OCBI TNEHHAM i KOMi pHOI
Pi BHAHO 3 J/IKOMIi HECLEHTHWUM OCBI T/€HHS:
OAYKTUBHI CTb 3% doT &<0On 0o .15 ..20
Buxopgauunm 3 aHani 3yi cCHytw4yYyol npobnewm
BnasneHo BMN/WB Ppi 3 HMUKX pexXumiB ocBI T

T
§)
4

O T TT — 0

33000 XO P12k

T O W OT

30KpemMa TeHAeHUI 9 fpo po3cnabneHHsa npl
(l'yu = 2800 K) .

MpakTMUHE daoOTBCYB®HBA/NbHUX YCTaHOB
| HTEeHCUBHI CTb i cnexKkTp BMUNPOMI HIB aH
i MI Tywuyunm <CcBi TNOBUW f[EeHBb, bype cnpunar
Mi KpOKAi MaTy B NPUMI WeHHIX i 03 40pPOB/J
Tpaguvuyi nHa Mepexy effekKTponocTa4yaHHA
3axopom, NnPU3IHaAaYeHUM A n A 3abe3neyvyeH
XMWB/MEHHA OCBI TNWBanNnbHOT YCTaHOBKMW®.

MoXnuBocCT.i NnPpakKTMWUYHOTO 3acTtocysBaH-H
€EKOHOMI Ui nonArawTb B NpoOCyBaHHI npwuH

3poOCTaHHSA Bi AoNOBIi AHNX CeKTOpPIi B €KOHON
CnmcoKk BUKOPHUCTAHHX JKepeJI
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ABepbAaHOB B. A. MccnegoB@aHmM@e ®NOKTEPYX a

B NPOM3IBOACTBEHHDBIX nNomMeweHunmax |/ B. A.
C. . Me nbHMKOB al98l/-Ne C3Ce 1-16183e X HMN K a .
ApXxaHrenbckKkwuim n. B. MccnepoBaHMWHA B J
paboToOoCnNOCOBOHOCTDbL aN C/YTYOWMEIEHMEE M@ /OB R
. B. ApXxaHrenbckKkuimn, B. IO CHeTKoOoB [/
MHCT N-ROAZ.-dNe 5C. -108.4

Bep3unHsb B. L. [MTUHUeHNUYUeCKOE oOo60CHOBa

YyyeObHbBX NOoOMelWwWeHMAX BYSTO®T € x WBA&YdNe -Ee p 3
17-19.

Ky wnwuk P. B. EnekTpunuHe OCBIi TNeHHA T
CTyanoeHTI B B U L. HaBu. 3akn. / P. B. K
M. 1. 1ncmnuyueHkK O, M. M. Ky H-meiHK D»-3820 E®B «
C. Pwu Ma p wm [y 3[pxo. Ma puaHHa, an bannc
boTobMONOT M4 HOBbIleE T OPUI3IOHTSH NpPpakTUL
/| nep. A. WapaxkwaHs [/ T1oAANINE M. 4 HINK
63.

Noé6opa O. I ., Peani 3aui a agamaHmWmmHAIT C
Nob6opga, C. B. . Ay 6i Hi Ha TMNpauyi [/ Ta
YHIi BepcurterTy: HayBKwm.e 15d)e oB.&a OB B O a&aHHS
-2017-148 c.

HaykoBuii kepiBauk: /1o 6 o ga O. l ., K. T.H., Kadepg|
arPe®XHONOTNi YHMUMNW YyHIiBepcuTeT i MeHiIi OmMmwu

BIIVIUB EJIEKTPOMATI'HITHUX ITOJIIB HA
TEXHIYHI TA BIOJIOI'TYHI OB'€EKTH

Y J § O¢ ¢-mail:hastacepak349@gmail.com
vOot" 2 M € d2 HJ tey Oo dzd 2 OG te s Gzdzts dptsigd Is
[ ssstedzts @ s

B cyuyacHi W enekTtpoeHepreTwuuy.i I CHY K
NoB' A3aHa 3 pPpi 3HOMAHI THUMMU enecxKTtT
eneKTpoycTaHOBKMWN, | Hwa obyMOBANEeHa
HaBKONUWIWHE cepepgoBunue. osoaopmMapueHaebBe,|
eneKTpoycTaHOBOK I HaBKONUWWHBLOTIO cep
rosoputTn npo 1 x EMC.

360i NbWEeHHSA 4YMcCenbHOCTI HaceneHwHHS4a,
AKMWX 3 KOXHWUM POKOM 3 poOocCTae KIi N blKH HCAT, b
a Tak camMo 360i NbwWyeTbCd CMNOXMBAHHA e
CTBOpPWE naryo6bHuUW BRAWMB, ANA TexXHi YH U,
[ 1, 2] . TomMy npwnm npoekKkTyBaHHI i ekKcnn
HeobXxi oHO 3 a@es3HlevyueedHwaBIEMKoOMNNnekcy ¢
3axopni B, 4AKI BM3HAYaWTbCA CaHi TaAapHUMY
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EnekTpomMar Hi THe none 3060yAXYE€ BMUCOL
wi axepena. OpHaK MOXHAa BBaxaTtTwn, wWC
KTPUYUYHE lon@earMgmw HeHa AIBHOC T | Hanp
ONPOBI OHNX YacCTMUHAX eHepreTUYHMUHX
enekKkTtTpoMarHi THOT OO nonsd BIi Ao Ai
oAATb O nNopyweHb Gi 31 01071 YHUX
€ 3 HMWXeHHAOo cryipaadblyiee3HoHadT HIONYTH H O T cCwu
MBOCTI HepBOBOT CcuUCTEeMU; T anbmMiE
oOoBMUW anapaT opraHi amy [ 4] ; neper
nagHeHHA PYXy KpPpoBI B  KppWOUBTOAH/IOVCKH
i BTpaTta 30pYVY; NnoOpyweHHS T OPMOH
Mi Y4 HI nopyweHHA KoopAaAuHauuIi i
Hann6i nbwo o Mi PO CXUWUNbHMUI 4 0 B M/
MOHTHMUII nepcoHan ni gpaeTtbcHd BMNNWB)
ni B,y Braeopmee 6 Ha 3 eM/i 6i nA onopwu,
oOBOfgax.
EnekTpomMar Hi THa -cywacHe CmMeH { EMLC,) W
yaTKy PO3IBUTKY eNnNekKTpPoOTEexXxXHi KN i A K
UeHHSA. 3 noAaBOKW nNepwnEx inmeHiecarasB aw 3
TOT | NOTYXHOCTeW, 3 HAKUMWU BOHU M
MOXYTb ABa pPi3HUX eNeKTPUUYHUX NPUCI
H OAHOMY. BBaxaeTbcC i, wo uyusa 3apga
ONKWTHaA em@BKTPEMMa@HERHCTb Hep[oCHaXHa,
epywTb Nepewkoagun, BpaxyBaTWU HeMOX]/
TUWUYUHY eNnekKTpPpUKYy, nepexi AHIOCOLP OTYiesTt
aAaTOK CNUCKY BaromMmx MNPUYUHT L eHEP@
napi B.
Mpuknapagi B BNNWBY enekKTpoMar HIi THMNX
EKTMW MOXHAaAa npuBecTun 6e3nNi vy, 3Trapgaec
TTI NWOAWHMN:
ToOpoBa HecTabi NbHIi CTb 30060paxeHHH
OOBOI 30BHI WHbLOT O enekTtTpomMarHI T
mKnapapg, CWUNOBUX Kabeni B, npokKknapget
B eneKkTpoMar Hi THMUX noniB, CTBOpE,:
mMcokoi Hanpyrwmnm 220 kB i B U LWe, H a
M cTpymMm no OGaTapedax I Tpyb6ax |
Ni AKNKWYeHHdA Ta 3a3eMeHHA ob6napg
O BOAONPOBI O HUX KpaHi B, Ha T
3aMUKaHHA, WYHaBi pPOBEIOHET BNGH U
i nipcTaHui W, WO 3paTHI NpPUBC
3aMUKaHHA CcnNi NbHO 3 MNOTlTaHWUM
) wo nNnpunm3IBOAATbL A0 nNi ABULUEHMW
|
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Koy Taui T BUCOKOBONbBTHOIO o6MnapgHaHHA
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0,69

0,44

Ppi O4WYHMUKX WBMAOKO3ar acatumux BUCOK-C
WwmpwBaTunMcAa NO KOHTYypax 3a3eM/IeHHSA;
nnB Ha ob6napHaHHY papionepepaBannbHV
AMOBW cCcuUuCTeM KOMHECQronw i KepyBaHHA
A MO B U cmcTemM KOHTpPOAwW i KepyBaHHSH
Mi YHO MY ;

AMOBM OBGOPTOBUX CcUCTeM i Taki B i aer
o1l MeaguWYHOT anapaTypwn i arHOCTUKM T
paTtTun | HPopmauil B KOMMBTIHRBEMa B (eqaicean
cTemMax nnatTexiB) .

HaBepgeHi npuKknagn nNnokKas3ymwTb, wo 3
paMeTpamMnm eneKkTpomMarHIiI THOT CYMi CHOC
oAy K ULI T onsa XWMTTA4A, 3poposB’' a, MaWHa
pogHOrIo cepepjoBwunWwa.

Mpo6Gnewmwu enekKkTtTpoMar Hi THOTI CYyMIi CHO
ranoni ciB, CTBOPHKTb €eKTPOYyCTaHORB
aptunp, odgi ci B, Maras3uHi B Ta | Huwe
6enbHI NiHICTYRAMMBHOPO3I ROMNMNbHI LLL U
M UbOMY B 3araflbHi M KapTuWuHI enekKTpo
eKTpPpOyCTaAaHOBKW He Tinbkwn Ti, wo pc
ci gHiI x | CYMIi XHMNX . MopeTbca Ti nbKy
6ytToBuUux Mepex 0,4 KB enekKkTpWUWUYHY CK.
NPYyXeHI CTb efnneKkTpoMaAar Hi THOr o nonfa
Hwe ponycTwmumMoro piBHA B 500 B/ m.
puc. 1 i 2 npeagcTtaB/ieHi pe3ynbT
3 Ha40e HanpyxXeHocTenw MarHi THOro nons4
apTtTupi npun pPpo3Mi WeHHI pAaoXepen nonda 3
BUrnapgi rpadi Ki B 3a/1eXHOCTEN HaNnpy
Hi W 31 cToOpi H KB WHaTeMH H iBiQd,n o0B.i & Hio, 1

). T T T T T T T T T T T T
Tos ' 10 ' s ' 70 L 023 03 T T B

PucyHOock -1 Bnni PucyH8RNREB enekKkTy(
eneKkTtTpoMar Hi THorcnons4a Bi 4 Kabent
3aranbHOrIo cuMNOB(NPOXOAUTH

6ynani Bni B ni A

T 3nai No 3O0E
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HaBeagmeiaynbTartwu NoKas3yHwnTb, o 6i
nPUMI WeHHA 3HaxoaWTbCSH B 3O0HI nepesBuL
Towmy HeoOGXIi AHWIN aHani 3 [ peani 3al
enekKktTpomMar Hi THoOro 3abpyAaHeHHSA 4AK | CH
XMwToBoOoro @QoHAay. Mpwn yubomy noTpi 6HO BPp
361 NbWeHHA pobBGBOYUYMX CTpPYyMiIi B I Mar HIi THV
peTenbHe O6GIFIPYHTYBAaAHHSH BHYTpPI WHbOOY A
ni Hi ”nw i 3acTocyBaHHA 3aXMUCHWUX eKpaHIi E
OO6X I OHI nepesi [NKOWKE3H HWIP ax1yeKar HHHOAVMA T THO
CTWUHI 3axumcrTy Bi 4 BUCOKMUKX 3Ha4yeH
oMuMmcnoBoOol 4YacToOoOTW.

Heo6xi AaHO BIi AMOBUTMUC A BIi A yoTwMHn
YTPIi WHbOOYAMUHKOBMUX Mepex, B AKOMY
FikeipeTUHN. YunmcneHHI aBapii, noB' d93al
oBOfA-Yya | 3HOWEHHSdX KOHTakKTIi B i C
YyTpPi 6YAMHKOBY Mepexy Wwaaxom 361 Nne
lOMi HIi €EBUX NPOBI AOHWKI B Ha Mi AHI

MoBIi TPpAHI nNpeppBhYy eB@EORONe HaNnpyr u
HaBi Tb Ha XO0ONOCTOMY XO0A4Y HecCcnpPUATINUB I
ocob6nmeo o6cnyr oBywyYuni nepcoHarl
EeKTPUYHOTIO nonsa.

Ha ni gcTtasi cCKapr enekTpoTea@xliki Wi K
6nms3y nNniHI W enexTponepepgau BMUCOKOI
cTemMaTWNUYHE nepebyBaHHA NKAWHMU B
pyxeHicTtiw (E > 5 kB/ m) I BULULEe Her a

Tomy B psamiX MIi CiybH,i AHa BN i Mg CCTbak HALX
BMuueHe 3HaudueHHAa E, peKkoMeHAYETbCA
CTpoi y BUrnapgi KO3 UWPKI B, HaBi CI B
oK.

UunmMano BaXNMBUM acnekKTOM pPoO3MHMMHWHR
en € AKYCTWUYHI nepewkKkoAawu BUCOKDO
NPUATNNBO NO3HavyawTbCcd Ha i 3 MYHON
oOoykax Heo[AHOPpPiI AHOCTI (3apgnpkun, 3 é
PYXeHI CTb BUABNABTHREI YMbIBRIILE BOWB M
6i NbW CUNBHI nepewkoagun cnocTtepira
MEeEHTaMNW BUABNAKWTbCHA Kpanini 210y KB
A 0 Wi "wapyapaTsb i wumnnatbe", Mnn
B [B]T b
Ak 3as3Havanocsa, Benuki AKYCTMUYHI |
6NM3y NOTYXHUX TpaHcopmaTopi B, asB
LbOMY Bi 6pyTb cTanesi nmcTwn Mar HWNT
oOocob6nMMBO, AKWO YaCTORMEBJTAGHIONVNIB®RIAB 3
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Ulo 6 YHUKHYTM HeraTuWBHMUKX BNNuWBI B B
KOMeHAYETbCA:

MEXUTWNW TpuBani ctTb nepebyBaHHA nwoagei
M3bKO CUNOBUX TpaHcdopmaTopi B I Wy F
auwBaTnN | BT SHHWMBEHMUX Bi 6paui i B a kKT
cnab6bnwwTb Nepewkoawn BiIi A4 Bi 6pauyi n;

©
D

S w O30 0
—TZ2Z 0T OO

EHWUWTNMW |1 HTEHCUBHI CTb KOPOHN WNAXOM

Hi W 330 KB i B WU LWe .

Oani BIi A3HAYMMO TaKoOX MNONOXEeHHSHA I
Her artT uBBNHIOUTBOYy Ni A3 € MHMUX | Ni 4ABOAHUX /i
OpHo4YyacHO | NONi MNWUTMU TEeNnnoBUN pPexXum
€EKOHOMI YUYHI CTb 11 ekcnnyarTtauyi i MO XHa
CTPYMIi B B eKpaHax abo enekKTpPOMAMIMHA I
OyaAi BenNbHOT AOBXWHW 3a [ONOMOTOK Tpat
MpnW OJAHOCTOPOHHBLOMY PO3MUKAHHI eKpatHt
po3puBy eKpaHy cni pg BCTaHOB/KBATM
Po3spaxyHKuW nokKkas3ywTb, Wo B UMY BlAXAUL
anapaTtmn 3 AYyXe Ma/iolw eHepr oemMHI CTIO.

| CHYy LU I ni acTaHUi i mMeranonici B €
eneKkTpomMar Hi THMX 3aBafj, a W pi3HOMAHI

NnopyweHb YMOB XWUTTSHA Hace/eHHSH .
MoOWKOAXEeHHA CcUNOBUXNNpoORepapwBanapc
baraTtTboXx eHeprocmcrTemMax MNOWKOAXEHHI C

nopsanm[ock pi Awe BuUuNnapgkKkwu, KOMAW MNowKOASAX
MpoTe eKONOTi YHUNW 3O6MTOK, WO BUHWUKAE
AXepe/noM [BUXEOKIOBENbTHI BBOAMW, L, O M a
i 3o0nd9ui 1.

Y pasi BaXKOro nNOWKOAXEHHSA , KOonwu
I 3ongauil nNi Hi ”Horo BiIi ABOAY Ha 3eMNH
npucTpoil Il HOAOI He 34aTHI Hie XB 1 B/ HLw
KOPOTKMWN NPOMIi XOK 4Yacy, H i SHU3INTKU TI
po3puB 6Gaka, WO npumuissBepne [0 PO3NTNUBY E
Buxopgaum 3 aHani 3y npob6bnemun enexKkTpoMa
BUCHOBKMW:

Bnnuvswu eNneKTIp@®/MiaB HIOT®IDXI U B O HebGes3n
o6' ekTn i, nepw 3a BCe, HaceneHHS4,
i 3T onori YUHMX QYHKUI W XUBUX OpPraHi 3 Mi
MakcumanbHI 3HaAaYeHHHA efnekKTpomMarHIiI THO

|

AOoOCSATratwTb, Bi aonoBi mHoi, 12000000 ..2600 i kK B
CTPpyMmMoOBEepgYyUuYunX 4yacTMWH BennunKor o yumcana
npncrtTpoi B anpyXeHi cTb MOXe pgocdarartTwu

H
3axnmcTty y BuUrnapi eKpaHyBaHHA Ta | HWy
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Ona Nob6yTOoOBaAKpP yMmeope x0 , 4 KB HanpyxXeHIi C
NnPpakKTMWUYHO 3aBXAW MeHWe pJpgonycTtTumMoro A
per ntnamMmeHTYyETMHICHI €HRIHYI HIAPWHOHOPpMaAMU .
Mpo6nemu, NnoB' A3 adHi 3 MarHIi THUM N
po3rnapaTtTuncsa HeXHI ABKX ga' ekKTiB I npwu
obcnyroBywyoro 4yeprossor o i PEeEMOHTHOT C
CnucoK BUKOPHCTAHMX JIZKepPeJT
FronbpwtenmH B. I'. CoBpemMeHHbe nNpob6bnNnemMb
r. Fonb aWT EenH, PKoKKuH Xahmnnes, KYC3 Hé&l 0B

Mo cCc K B a: QHeproad3d@wmuns.gpaTt, 2015.

Hak a3 MO3 YkpaiHwm BiIi g 30.11.2020 Ne
LdepxXaBHMUKX CaHi TapHMUX HOpPp M i npaswuin
enekKkTpomMar Hi THMUWX- 3ampreeamip® toe/a HMi"H.i c T ep
YKkpai HNMO08 ciyHa 2021 pokysa N 26/ 3564
BnmaHmnenTTBHUYUEeHNMN Ha OpraHM3aM YeNnoBEK:
MeTpoBa. n. . MeaomnuuHa, 1970.
Ynnnboamc T. O9MC paona4a pa3pab6boTyunkM.B 0
M3 paTenbc K wnoin oagromm "=5T4X0HEG 3 .

Dencp. A. QneKTpoMarHMTHAaAaa COBMecCTWUM
nocob6bune [/ -YnmtAa, A¥wrellYy 1l 2008.

Xapnos H. H. QnekKTpoMar HMTHasa COBMeCT
nocob6bue |/ H.— Temc XaporB@mMc KOTr o NONKUT
YHUBepcur T-e2r0ad, c2.00 8.

be3mMeHOBa H. B. QneKkTpoMar HNT HBblE n
9NeKTPUYUYEeCKNX CceTAaAX U pacnpepenntenbH
Cantbo-MoB. MawnHo20poeHUE,

EdpaHoB B. MAT HIUTEHKQTAP OC OBMECTUMUMOCTb pag
cumcrtem. YyuebHoe nocobue |/ -Bomldk: EPam

rocypapcTBEeEHHbBA yHUBepCcCuUuTeEeT CcUCTeM YT
228 c.

No6opga O. | . ocBiIi THiIi W nopiram THAAYTDPp
eNeKTpPOTEXHI YHOT O obnapgHaHHSA [ EnexTp
http://op.tsatu.edu.ua/course/view.php?id=1368

Ky XekKMWuH . . OCHOBbBl 31 €eKTpO&NME HHO TH
SHepreTmnyeckoro obopypjpgpoBaHMUAa: y-4ik G HO
M3paTtTenbckum pgamamMadann, 2008.

HaykoBwuii kepiBauk: ;1o 6oga O. | ., K. T.H., Kadwdeng,]
ar poTexHONOrNi YHMWU YHIiBepcutetT | MeHi [
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METOIUKA ABTOMATUYHOI'O BUBHAYEHHSA OBCAT'Y TIOJIUBY
POCJIMH Y TEIVIMLAX

1 dzv 90¢. 4., belyaevanastyaO2@gmai l
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OAHMUM 3 BU3ZHaAayanbHUX GakToOpi B 3abe

MO BTaexn nu i, a oTXe, i EKOHOMIi YHOT

pauy.i
naaw
oawu aBTOMaATMWUYHOTO BM3HAUYEeHHH

OpPpUCTAaHHAaAM npAmMafnpmol MeaoOOmUHN WO
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Bumi proBaHHSA pi BHA pi oWUHMN B TakomMmy
aBTOMATMYHO 3 AOCTAaTHbLOWKW TOYHI CTIO,
B PYUYHOMY pe2xupvai3 N NHMawen oléy .

OpUCTaAaHHI Moaoenemw TEeXHONOTiIi YHOT O

OAW MaAaWMWHHOTIO HaBYaHHS Ta DataSci

0
abeszneyeHHA PpocCcnNuUH B cnopyaAai BOMOT C
aAaBHI nNnpunagHi MeTOoOAW BU3IHAUYeHHSA BO/
ennnMyi YycCcKAnajgHEHO aMeM,M XWa PNA@T0o BY H
| NbKMW Ui nNpunagun yYyTPYAHKWWTb Bi NbHE

n, a Ao TOro X noTpebye nNneBH
COHany pnda o6cnNnyroByBaHHSA, 34YNTYB

6. T&EMY HaWMbi NbWw NpuBabdbAUBUMMNU

[
§
€
:
F
€
M

poByBaHHA BOAW POCIMHHMUM OPpPTrT HMHI 3
eobywTb TakoxX i BpaXyBaHHA napammMe:-
NHa OCKI NbK®n ui napamMeTpu BNONUB
MHa p
M, Wo MO Xe i Gywyvmm, SHEer pyHTORBR)
BNnAmMBae Ha noTpeby B nNonusei
nm AN A NnpPpakTMWUYHOT O BUpPoO
AHbOT O BUMI pPHOBaHHSH BeNuWYunHMU
I NeGHOPpYy B AHOBI NOBepPXHI, o
npunagammu. BnacHe, B MeXax
BMnagki B 6ypne BCTaHOBIJ/IEeHHA
HHA pOCAWNH rpapgi € HE U TBO NDH @\
a TakKoX I CHYe pocutTb edekTMn
neHe caMMUMNU TEeXHONOT I YHU MM

(

Y

n e
AKOCTI TamoKeanpABagLy BUKOPUCTOBYE
CKNAaHY Tpyo6GkKy 3 Mi TKamMwm pi BHSA 3 B I

n
N

a s

TakuMM YUMHOM, ANA BU3IHAUYEeHHSA Benunyvy
(OCKIi NbKMW NONMUWB NOBUHEH TMNMOBHI CTHK KOMI
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y Ta TpaHcnipauyi w BIi A4 POCNAWNH)
HOT 3anexHi cTb MIi X TpaHcnNI f
BaHHSA 3 BIi N1bHOT BOAHOI nosep
HaXxoAgdaTbCcd B OAHAaKOBMUX YMOBaHX

Ep = K * EBB, (1)

AK NOK ADYLHWTHIXKEHHS A, B LbOMY Pi BHAHH
€ 3aleXHunmw roO/TOBHUM YN HOM Bi 4 n
eEepXHI POCTUHU, KOHKpPpeTHOro BMUAY, CO
MM YMNHOM, BU3IHAUYEHHS TaKOoO@eo oK & diHIM
KOHKPEeTHMUX BUAI B Ta COPTIi B pocnut
MUWeHOTro IFPYHTY nNpakKTUKYETbLCA BUPOL
B LaHOMY BUNnapgky O ace MOXNUBI CTb
Mncnoseunux wvMAaEcfuypaéaguvunpaBBaHUM 4Yyepes
Luec BUpPOWYBAHHA HAK nNpaBWUWNO He 3M
MY4HO 3 COPTOM POC//IMH, WO BUPOLWYIWTE
TakuM YUMHOM, nocTae nNUTaHHAS NP0 T
MA NOKAaA3HWUK,T AKO0 Bl JTNTEFWBDONHO,
a3 HMNK H a OCHOBI cnocTepexXeHHSH 3 ¢
TawoBaHUX 6i nNa BepXHbOI KOHCTPpPYK.L
aXaTWnu NPOXOAXEHHI TeXHONOrNi YHMX Ny
HUINM A Wn4ax. Bi pomo, wo Ansa 61 nbuwo
X1 A4 nNi AKOPA-BOBLC AHITA KK BBBIHA i1 TSO
P X HIi pocnuHun (a TakoxX 11T wMacwu) Wn/
H WK 3MiIi HOET b C A NGBRAARHOGO S , MATE] |
OpHeETbLCA, a Nicng AOCATHEHHSA 3pi
CYTTEBO YynNnoOBI NIbHWETbLCA, nepexo,
e, LOCAHNiI AXEeHHH NMOKas3ywnTb, wo  n.
¥mapHoT TpaHcni pauyi 1) an4 Takmu
XaHwu, nepeub 3pPOCTaAIOTAH OHOIT o KPP UB
eAaKnx BUAI B Ta COpPTIi B ANd HUX €
o i TpaHcni paui i) pewo 3 MeHLWYETE
ac3aHOro BMUUWE MOXHAaAa 3pobGMTUMW BUCH
ni (1) kKkoediuyui eHTyYy nponopuyui NHoOoCT
bHOI BOAHOI MOoOBEepPXHI ABHO 3anexs;u
CTi NMPOTiIi KaHHA YeXeRONOILIER XHMWX 3Maf
b TOYHOT O per yntBaHHSA- BN @pacep(
WwyBaHHS PpPOCANUH Yy Tennunuyi ), npun u
€ AOoOCUTb NPOCTY NOoNi HOMI anbHY ¢O
e He OypangoamTseoBT O, CKoOopi we 3a
avyetbHa B4 3 HauyueHHA Takol 3anexHocT.I
ayeHb ANA Koediui eHTi B Ta nNopapky
M BUMI prOBaHHSX 3HaudYeHb TpaHEXma/pmwayH u

X N X ™
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LOTPUMAHHAM napameTpi B cepepoBuLa 3
napamMeTpi B, AKI 6yayTb MaTtTunm Micue y |
napamMmeTpum € Bi OMMMMU Ta BU3IHaAUYEeHUMU [
AoUil NbHO cCKopunmcrtaacuctcus BOAPOPMB@M&H NMmMO
mMmeTopgammbData Sciencel[ 4, 5].
CnUCOKBUKOPHCTAHUXIKEPeEJI.

1. Ling P. 2002. Humidity Management. Ohio Florists' Association Bulletin.
November issue. p-8.

2. Katsoulas N., Stanghellini S. Modelling Crop Transpiration in Graesds:
Different Models for Different Applications- Agronomy 2019, 9(7), 392;
https://doi.org/10.3390/agronomy9070392

3. F. Orgaz, M.D. Fernandez, S. Bonachela, M. Gallardo, E. Fereres
Evapotranspation of horticultural crops in an unheated plastic greenhouse //
Agricultural Water Management.2005.- No7 2-P . -98.1

4. Lohr, S. 2015. The Internet of Things and the Future of Farming. Retrieved
October 21, 2020, from https://bits.blogs.nytimes . &01h5/08/03/thenternetof-
thingsandthe-future-of-farming/

5. Matthews, K. 2019. 6 Ways the Agricultural Industry Is Benefiting From Data
Scientists. Retrieved from https://towardsdatascience.comysthe-agricultural
industryis-benefitingfrom-datascientistsb778d83f61db

HayxoBwuii KepiBHUK: CaboA. ., BDOKEeRMTHadgeA/Irf
TaBpi ncbKkunmnpgepxaBHMNMar poTrTexHONOTi YH UV

CYYACHE IPOI'PAMHE 3ABE3INEYEHHA JIA MOAEJIFOBAHHSA
MATLAB.

z ¢ o d tcwgrekjin2011@gmail.com
vOoatc' 2 M €d2 OBk PE datfdztse ' ydzd 2 Zdz' o] t6°
[ ssstedzts @ s

MoaoeniwBaHHA € OCHOBOKW TMNi 3HAaAHHSH nt

MpoBOAAYM eKCNepuUMEeHTMWu, TeopeTUuYHI il
BNnacHMUX Ai n, Hami pi B, BUCHOBKI B, 1MW) (
3apadi , 3acobun W mMeTOoAM MOAENHWBAHHSHA
OAWH BI A4 OAHOTIO, ane 3aralbHaogEe@pPpRMOB

HOBOIO 3HAaHHSA WNAXOM BUNPOOBYBAHHSH (
peanbHOrNo 06’ exvoaiembkni oXeHHSH

Bzarani, cnpouweHo, MOOgeNntwwBaHHSH M
eKcnepumMmeHT, O6’ €EKTOM S8SKOIFro Yy nepuwo
Aocni axXxyBaHoro o6’ekTta, Yy LpPpYyromy BMU
(MaTemMaTKnyHa) MOAgeEeNbil, HYP WEHpPEATBEO MY M|
O6MiIi pPKOBYETHbLC A, 3 60KYy T pomMapgwu. MO HA
cnoci 6:

190


https://doi.org/10.3390/agronomy9070392
mailto:greejin2011@gmail.com

MopgeJube nNpupoagHuMuM abo WTYUHUWU pearn
ANOBI AHI CTb A0 ApPYroro peanbHOT O O
TPIi GHO B WB WMWMTIXN ,C TaOGPA HO O pmed Hana, 4K
npouyec.i nocni aAXeHHsa Mopneni (AKNN He
oOCTI Bi O HOCHO -0c6a’ MEOKCTTa , M HO KR PN KBaa3BO./
CNni oXeHHSA oaepxXxaTu Aesaske onocepepnkec
YHIi BepcalbHUMMU | HCTPYMEHTANbHNMMNU 3
MOBW NpPporpamyBaHHS 3aranbHOrIo KOpPUCTY
Ha OCHOBI U n x MO B WNpPpoKIMUIMI PO3BUTOK
npoekTyBaHHA nporpam (Vistu)a)l B@asnone
BUKOHAHHA [AeAKux TPpyaJoMi CTKUX onepawy,

orpamnm. Tlopgasg 3 UMM I CHYeEe 6e3n1i v cr
3BONAWTbL WBMAWe i 3 MeHWunmMu BUTpPpAarT
BaMu npoar)pamyBaAap @B aT U i NOCTNI AXY B é
euUi ani 30BaHMX 3acobi B MopagenwBaHHSA M
cobwnu MoagentwBaHHA ANd aHani 3y [JOCMKMT

WX W WO = 3
SO0 T OO0 O

OAHOCATbLCSHA MOBW i Mi Taui NHOT O ,MO0d, eTaoks
KeTWu npuKMNapgHX nporpawm, BUKOPUCT
nentwBaHHA aHani TUYHI MeToAawun ( Mat h
Fr'Hi TPOHHI i I H) . OCHOBHWUM Heponi Ko
Marae BIi A4 poOoCAni AHMWKA cneui anbHOT ni
Mpor pamHi KoMnnanekcwu, wo cneuyi ani 3
Kona cucTtTeM OAfHI €T KOHKpPeTHOI npeagmmMme:
NoNATr ae B obmMexXxeHOCTI 3acTtTocyBaHHSHA
ob6bnacrtTto. Ane uye 3 J1WLWK OB alrOaKMIMWM,B asEK b O
OCBOEHHSA daxi BUAMM B AaHiIi W ranys3i I e
BY3bKOi cneuiani sauyi i
B poaHmih uyac MATLAB pakKkTMWUYHO € CTaH
i T HCTPYMEHTOM A/N1A YUNCNEHHNUX | MXEHnppHs
6araTta 6i 6nioTeka KomMaHpg i BffacHa MO
MOXNUWUBOCT I aBTomMaTtTmnmsaui i ob6GYMcnNneHb, :
( by HK-um-ggan ni B | Ni AKNKWYeHHaS CcBOT X np
MATLAB BXOAATb HKoeuma&wpmpeTadpraap 4Ha -060
Bi Anapgyunek, npodgi nep, 6i 6Nni oTekKun KoOMa

Mapl e A n A npoBefAEeHHHA aHani TUYHNX 0 ¢
MATLAB Ha C /[/-ceCpBep, WebhepaTop 3BI T
(Toolboxes). Mi 4o TPUMY OY U A1 anor oBui pexum

MATLAB nepeTBOpPUBCHA B cepeposBwulLwe n

i HXeHepHUX 3apgaud, BKAKYAKWYN PoO3pPOO6BKY
rpadi yHuUM I HTepdgencom.

Yy MATLAB BaX/nunBa ponb Bi AB@APDRBW
I HCTpyMeHTI B Tool boxes, 4aAKi A403BONAKT
MeTOoAaMun: obpobka curHani B, cumcrtemu

no6bypgoBa Ta aHani 3 HEeEWPOHHWUX Mepex, T
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pi WeHHSH Heni HY iMaH/VBXH NXW dpeipBerHAa H b, di HaH

aHani 3 i T. 4.
Jo nepeBar MATLAB cni g Bi oHeCTMW:

: MOTYXHI CTb. Bennue3sHa Ki TbKI CTb
6nm3bko 600) . Bncoka WBMUAKICTb 00604YMnc
: Hapgi WHi cTK.Ti BAMATMARBAN BEBQOKY MEHT OB
OBHI CTIHO BUKNKWYaAaETbCA MOXNUBI CTb M
O3paxyHKI B,
: Mpo3opi CThb. MporpamMHuim Kopg BCIi X @
MM MOXHAa O3HaWwomMumuTmnuca i, NPpUUBE@EQOXI [
: YHIi BepcanbHIi CTb. MATLAB lWKnpokKO B
buynmcneHb -HWINN BO GOryaneT | Haykwu i TEeXHI
| HaAHCax,;
: FTHY4JYKI CTb. HaaBHIi cTb BOypgpoBaHOI M
OXNMUWBI CTb C3IBHaAp®HEHATHRNApPKOPUCTYBAaAYa

C
Pi WeEHHS KOHKPEeTHWUX NPUKNaAaAHWUX 3aBA/pe

n
: Po3WwWnNpeHHSAS MOXNIMWBOCTEeW p[OCHAraeTbec
| TbKOCTI cneui anbHO pPO3pPOOGMEHUX Nake

cepepnoBn Wi MATLAB HasasBHMUWINW- L0 Iyyprabdi ¢
epepgoBuue i Mi Taui nHoOr o MOJOgentwBaHHSA,
larpam y BUT nagpi HanpaBneHux T padi B,
MCKpPeTHI, 6Ge3anepeppaspuBHbpaperemMHe]
epenpgemMo O MOXNuMBOCTEeWw nporpamm Sir

MoOXNuBi CTb MOAENKWBAHHSA NI HiIi RHKUX i
TepMi HOBaHMUX I BUNAAKOBWUX AUMHAMI YHV
Peani 3daui a npumHumMny BIi 3yanbHOT O MC
ABTOMaTByaOQperppoeysaHHAa MaTemMaTUyt
Bi 3yani 3auyi a pe3ynbTaTi B MoAgentkwBat

XOPWONBR PO O@IXOWZIOZO AT WS INTE
N

: HaaBHI CTb BenunkKori , Bi AKPUTOI an4
oMnoHeHTIi B (6nokKiB) .
B3HayYyHOW nepeBarow Simulink € niagTp
AonNa@omwe® nNi gnporpamM HanmcaHHS 8K Ha MO
Fortran T1Ta Ada [5].

Mpouec MOAOe/TIBaHHHAHA cncrTewm 3 a O 01N C

HacTynHMWX eTani B:

1. MfepeTdaryBaHHA 3a [AONOMOTOK MU LWI H
Moaeni;

2. BAAHelgAH OGNOKI B I HpopmMaui WHM MM 3 B' A3K:
3. 3aBpaHHYd9 nNoYyaTKOBMUX 3HayveHb I nape
4. 3aBpaHHA napawmeTpi B I MiTauyi Tl ;

5. MpoBepgeHHa I MiIi Taui Tl ;

6. AHani 3 oTpuMaHWUX pes3ynbTaTi B;

7. 3Mi Ha napamvMeTpi B O6M10KI B, CTPYKTYPp!
pe3ynbTarti B.
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BucuoBoBok: MATLAB - N OT Y XHWURN | Fr'MHYUYKUN 1T HCTPY
npunagaTtTHOW anbTepHaTWUBOKW pPi3HMUMKU cCcTaT
NO3BO/MSAE HaWwbi NbW T HYUYKO MOAaentwBarTMu
MalWWHKW Ta eneKTPUUYHI nNnpouyuecwu.

CnucoK BUKOPHCTAHUX JIPKepeJl.

1 AbsdakKkoHOB B. . MATLABM. MohAMKkinnrawmo,
768 c.: nn.

2 JdaHnnnos C. H. SCI COS. MakeTt Scilahb

Kepi BHuMuTtTBO. HaBu4anbH K- anvobcoi B6: H UTKA TAY ,C.
C .
HaykoBmii kepiBauk: Ca 60 A. . |, K. T. H. , LOoUuEeHT

AepXaBHMUN arpoTexHONOTNi YHMUIW YHIiBepCcuUT
IHHEPEBAI'U IIVIAT®OPUMMU ARDUINO
z2JtBOCBS9 w. 1., serji k347555@gmail . cor

sOote' 2M! Cd2 HjtyOodzd?2 OCtetsls  ArdasfsEo -
[ slstsls dzs @ 5

Mi KPOKOHTpPO/EepMU HWHI cTanwu HeBI A4
3acToOoOCyBaHHS4a, K «KMO3KYy» 3yCTpiuyuaeThb
Bi oobpaxeHHSH I HpopmMmauil 3 AaTyunmk a T
BUpPpOOGHMUTBAMMU.

Ardui no d¢o-prvaprboHBOa Uvea pkK a, nNi g HAKOWKW BMU

Ta codrT.
Mnata Ar-d@ain@mo oygeky BannbHa nnarta 3 Mi

Mi KpPOKOHTpPpO/Eep ULe MI Kpocxewma, Wwo Mi C1
BBeo@MB®E O€HHS, nam' aTb YOonpepmawmmeiyu
Mi KPOKOHTWeO NP Xe MNOBHOUI HHMKW KoMnN' w0
Kpuctani MIi KpocXxewmnu. Yy 6i NnbwocTi

Mi KPOKOHTpoOonepu cepii ATmega Bi g BuUpC
3 1T pgonoMOTrow MOXHa WBUWAKOCHaAaMBUNTUKA
Ta ui ni NpPpoOeKTunUn. 3BMYamHO, | CHY T b i

Stamp, Netmedia BX 4 , Phidget s, MI T"s Handybo

nepeBar nepepg Humn [ 1]:

e Humsbka BapTi CTb;

e Kpaoart dop-mpiocgpamMHe 3afeaAmawae moga n(phad
Wi ndows, Maci ntosh OSX T1Ta LI nux;

e lpocTe Ta 3po3yMine cepepgoBuniwe npor
M3 3 MOXNWUBI CTKHW po3WMpPpeHHA -TI&8 Ar gup

BUNYCKAEeETbCA a K | HCTPYMEHT, AK UM M O
KOpPpMUCTYBawoaBMM MOXe pJOonNnoBHWBaTtTuMucb 61 6n
baxXawTb 3pPO3YyMIi TU TexXHIi YHI HlaHCWU, M &

C, Ha S9Ki W 3acHoBaHuUM CH+ +;
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e MNMnaTtwn poeB/WUWMPRHHMBEO PO3IWMPHOITbL QPYHKLUI
KepyBaHHSA pisMwmMUWO MPwWMEMawpwa [faHWX TOLWo
Motor Shield).

KpimMm TOoroeye Amdat dopma 3 Bi AKPUT UM I
XeMum Ta BUXIi AOHUW KOop -RPpoODPaNMOADOEY IV
MKOpPpUCTOBYBATMW nnatTd@opmy YT ac BMOpioxr pa
mnpobnatTunm Ta npopgpaBaTuW KNOHW nnartwu.
i pi 6parTtwu HaMmobi nbw nNni AXoA4a8a.iuwy nnart o
peagcTaBNeHUX Moaenemn. Y Tabébnnuyi 1 n
apakTtepucTtukn [ 2].

B okHwmOMY <cTOBMNLUIi Taobnuuyi 1 BKasatH
3 Api6G KinNnbKIiCTHBb BUB OIMIyBl b GH QIO XN
) . LNM po3BONAE KepyBaTwmu wnapyas
n
K

X O3 w wmw O

naap, peryniosaTtn ACKpPpaBHZMTBI BAR
' obepTaHHA ABUTYyHa Ta | H.

ATOMY cToBMNUI Taoébnwnuyi 1 BKas
nnatdopmMum. OCHOBHWMUM 3aCTOCYBAHHAM aHE«e
3 gaTuyuunki B. K 0 X e—Hu ea Hoak/poer MoMBAN 1 kLABHRRAK1N BaOHr
nepertTBopwBadvya (AUMN) ™Mi KpoKoO-popPppaAgRpAMU
Ui TKOM pAOCTaTHbLO OIiI NbwWoOCT.I BUMI pi B.

EIT—~<
a3 — X
o
-
T

TabnuiXsaplaktTepuctTukum nnat Arduino

Elanpyl-laCTo K-T b Ln dp
Ha3Bi¢Mi KpPOKOH o6o4ynPOULElaHanNnoONBUBO
P o~ MI L BXxoai gWAM
BXIi OH
Uno ATmega328 5/7-12 16 6 14/6
Due T91SAM3XBE 3.3/7-12 | 84 12 54/12
Leonardo ATmega32u4 5/7-12 6 12 20/7
Mega ATmega2560 5/7-12 16 16 54/15
Tmegal68
Nano Tmega328 5/7-9 16 16 14/6
2.7-
: Tmegal6e8V
LilyPad Tmega328V 2.2/2.7 8 6 14/6
ATmega32U4 16
Yun | AR9331 Linux | 400 12 2007
MporpamyBatTun Apayi HO HabaraTto npo
Mi KPOKOHT-pepap, ocTaTHBLO nNnunwe Kabern
MOXHa CcKayvyaTu 6e3KOWTOBHO 3 oOoQiUyui mHo
MIi KPOKOHTpPpOep, T O, wo6 3anporpamysBa

OKpeMOo nporpamMaTop, a TaKoX npuabéatwu
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Mogpyre, MoOBa NporpamyBaHHS NPUCTPC

AaHWW MOMeHT Arduino, Ha AYMKY Waar & 1t
nporpamMmyBaHHSA. MoBa mnporpamyBaHHSA 0
Bi AKpMTOMY pocTyni € BenNmkKka KinbKicCcT
cxXxemMamMum VyKpal HCbKOIW, poci NCbKOW MOBaAa

po3i 6paTtTuncsa B oca@mmBoo (MTasEX BMOIMIK.MAI H a
nonerwye pob6GOTY 3 KOAOM ANn4a cneui anbt

TakuMuM YMHOM, A[OCTYNHI CTb nnartvddopm
nm3 i Benunkorl Ki NbKOCTI npuknapgpgi B npo
cepeng CcTyaeHWMKBBYIAT KPIiOB3LUPIiOBO.LH BMkopucrta
nonerwye HanaropxXeHHsg cucTtTemMm, wo f[O0S3
npoekTyBaHHA. OKkpi M TOro, niueHsi a Ar
KOHCTPYKUI W Ha 7117 OCHOBI (6BRT BaBpaasa
OTXxe, 4AKWO BWMW CTBOPMUAWUW Ha OCHOBI Ar di
i Xo4yeTe nNepeTBOPUTN NOro Ha KomepuUui v
Cnncoxk BUKOPUCTAHUX JKepeJt

1.0 nnatdopme. BeegeHHa -caiT. Ar dWR
http://alexgyveru/lessons/abotda r dui no/ (AaTa 3BepHEHH
2. Mnkponpouyeccophsl n SNeKTpPOHUIC@ANTA/

URL:http://www.my-arduino.ru/sravnenigarakteristikrazlichnyxplatform
arduino/ (paTa 3BepHeHHAaA 28.10.2021).
HaykoBuii kepiBauk: Ca 6 0 KA. T..H. , pfoueHT Kadepgpwu
aBToMaTmMmsaui a», TaBpi ACbKUIN [epXaBHMUI
OmMmntpa MoTOpHOT O.

CUCTEMM OPIEHTALII COHSIYHUX MAHEJIEHA

[ OC j dztmekistPOO2mit@gmail.co

1 Iz to dzO hastem 746 @gmail.com

sQotc" 2 M € d2 HJte)y Oo dzd 2 OGtetsls j » dzs dzts G
[ slsstedzls @ 15

B Ha LW yac BCe 6i NbW 3HaAaYUMUMMU r
ABKOJ/TMWHBLOT O cepepfgoBMuWa TTaak O M O rHoa g iB
abe3znevyeHHH nwapcTtTBa NalNnWBHUMMU pecy
acamnepeng, 3 06O6MeXeHICTIHW BaXnNusBuUXx C
NAMBOM Tpaguuyi ATHUX CNEHE@IrBTOHPBWMMA HI
AaBKO/ITMWWHE CcepepnoBsuLe.

BukompaicHa Bi QHOBNWBAHUX [AXepesl eHe
Nnpi OpUTETHUX WNAaXi B BUPI WEeHHA eHepre
Bi OHOB/MIBAHMX eHepr etTunMyUYHUNX AXepen n
eneKkTtTpocTaHLUI T AawnTb MOXNUBI CTbbOeadT p
WKi 4o NnBOT O BN/AUBY H a HaBKOIMNMWUILHE ce

I W@ I W T
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gxepenawvmwu enekKkKTponocTtTa4dyaHHA CNoOXunsBa
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axoaaTbcsa Ha 3HauHIi W Biagpaani BIi O L €
HOBHMUM enemMeHTOM COHAYHOTNaelRaeEH T pC
peTBOpPWTbL eHepriw cBIiTNa Yy eneckKkT |
TAaHOB/MIWKWTb Y MNEBHOMY MNOMOXEHHI Bi At
ouec.i ekcnnyarTtauyii 3anuMmwaeTbCcsa Hes3l
epreTmMyHy yoey aHO®IBE YNBUUBADUTb SO HE
HAYHOT eHepri:i
On A nNi ABULWEeHHSH e Pe K TUBHOCT.I Yy CTE
ocTOpoOBE NMOTOXEeHHA COHSAYHOI naHen|
HAYHUX NPOMEeHiIi B Ha 17 pobo4yy RHROB@&BX
rpapgyci B, TUM CcaMMUM 3abe3neyvyyltoymu
epriin. Bupi weHHam pgaHOI 3agavdi € 3
Henem.
CuncTtemMa oOopieHTaui i COHAYHOT nNnaHeni
CTYNHNUX eN®BAaABHB: NBp®MTpoprBayi 0C
McrTpi o6bpob6bKkKN | HhopmMauyi i Ta Kepyet
Heni

7
7

Crenamasg cHCTEMA 3a COHIIEM \
/ w

[1I0 CTEIIEHH OPHEHTAITHH M0 METOOY YIIPaBICHIA

10 MOTPeOIeHHID
3NEeKTPHYeCcKOl SHEPTHH
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MONYyaBTOMATHYCCEHE

CyHXKkiakumdoi kayi a cnmcrtem opi eHTauyi i

NPUHLMUNOM NOBOPOTY MOXHAaAa BUAI AUTMN
ccw, wo obepTtaeTbCcHa y TOPU3ZOHTAaANbH
BIi cCCcw, WwWo obeprtaeTbCcsd Yy BepTUuKaANbAHI
OBIi CHI cuncrtewmMmu.

METOAOM KepyBaHHA opieHTaUul €0 NoAi
cTeMMW 3 PYUHUM KepyBaHHAM (3acTo0CoO
pns3oOHTannbHOIONAQA@M MV XAMBI CTb KOMIMNE
aeKTOpPIi T Ppyxy coHUSa),;
nNiBaBTOMAaATWYHI cumctemMm (B PYUYHOMY
OHOCHDO ropusoOHTaAaNbHOI nnouwnHu, a
TOMAQTMUWYHO Yy BIi ANOBO@HIOK,TI A0 PpPi BHSA
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aBToOMaATMNWYHI (opieHTauyui A4 naHe~ni y npo
FropuMs3OoOHTaAnNbHI T a BepTuUKanbHI I nno.
BUMI proBaNnbHUX nepeTBOpwBavYyi B abo mMarTeEe
B 3anexHoOCTI Bi 4, CNOXWBAHHKMI eHEpPAKTMU
NMacuUBHMUX cuMcCTemMax NOBOPOT 3Ai NCHIWETb (
NnPUHLWN aoi i AK KN X 3acHOBaHMUWM Ha Tenn
3acTocyBaHHI MaTepi ani B 3 e ekKTOM
BUKOPUCTOBYHKTHDL eENeXKTP@OAOIPHWIB O AK € @yaloy ie /i
BUMI proBalbHUMKNU NepeTBOpHBavYamu.
MpaKTMWUYHMW [AOCBI 4, 3acTOCyYyBaHHHA CUCTE
MO3UTMWUBHI pe3ynbTaTtTun WoAO MNPUPOCTY €
enekKTpoeHepr eTmMYyYHMX ycTaHoBa@K”Np dHamipuw
Bapi aHTy O[QHOBI CHOI cmcrTemMm 3 PYUYHMUN
oTpumMaTnn nNnpupicT reHepauyui i eneKTpPUYH.
NBOBI CHI Hani BaBTOMAaATMWYHI cmcrtemMmnm paat
Bi ACOTKI B HR2YBHUMAnacunartewm opi eHTauyi |
eHeproed@ekKTMUBHOCTI CKkKnapgpae Bi Ao 27 nc
3acToCcOBYBaHMUX NMepBUHHMUKX BUMI pPIHBaAaIbH
pob6oTwu npucTtpoi B KepyBaHHSH [ 3] . Ha
3acB@GEGWI Yy AKOCTI BUMI proBalbHUX MnNepe:
boTOEeNekKTPUUYHUX enemMeHTIi B Ta MiKponpo
NoOBOPOTY.

PucyHokx Bmmi proBanbHUMI nepeTtTBoOopBauv 0]
boTope3sunucToOpi B

AHani 3 pes3yodibBT@AHHS GMWTCTEOM Opi €EHTaLl

BKa3ye€e Ha T X €eKOHOMI YHY pAouUui NbHICTHb
nocTi WHEe BAOCKOHANEHHS BUMI proBasnbHNX
Kepywnymnx npumcrtTpoi B, nNi ABUWLUWEHHSA TTXb H

eHepreTnmyHy e®@eKTUBHI CTb NepeTBOPEHHS
Cnncoxk BUKOPUCTAHUX JKepeJt

Kannasa E. B. MopgenunpoBaHMUe npouyueccos
M3 MEepPUTEeNnbHbIX cumcrtemax. E. B. Kanna, B. C
PN3IMATNINT, 2009. 512 c.

Al-Mohamad, Ali. Efficiency improgments of photwoltaic panels using a Sun
tracking system. Applied Energy, 2004. 79(3): p.-3%8.
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Mousazadeh, Hossein, et al. A review of principle andtgoking methods for
maximizing solar systems output. Renewable and sustainable energy re@@Ws, 2
13(8): p. 180€1818.

HaykoBuii kepiBHuk: o MOHeUub O. Il. , aCcCUCTEeHT K a
AepXaBHUN arpoTexHONOrNi YHMUMW YHIiBepcCcunUT
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CEKIUA 3

EJEKTPOTEXHIKA I EJIEKTPOMEXAHIKA

JIATHOCTHUKA EJIEKTPUYHUX MAIIIWUH HICJIA
KAIIITAJIBHOI'O PEMOHTY

z Ote ¢ 5 dpnsdrdushkin@gmail.com
rdin
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B AoaHMW Yyac eneKTPOABUIYHWU 3 Mi HHOT (

pob6neHOI eneKkTtTpoeHepriiI, ToOoMy ®Tab
OMMCNOBOCTI . Mepi oaMYHaAa A1 ar HocT WU
O€EYaCHO BUABUTUWU BUHUKAWYI HecnpasBHEC
B npoueci ekcnnyarTtauyi i MOXYTHb B W I
Mryda, dKI nNpM3IBOAATbL OO nNepepgyacHSGC
OCHOBHUMU aAXepRpgNygmkmkopxeBruvT AL €: ne
perpi B cTaTtopa enekKTpoABUT YHAa; M i
OWUWNHWKI B, NOLWKOAXEHHSH 0OO6MOTOK CT:¢
Bi TpPSHMUNK 3a30p Mi X cTatTopom i POTOCfF
HavnnownmpeHi WwumM Me T OedKOTMD OfAiBauIT YyGHA TBU KBU
6popgi arHocCcTMUKa, 3acHoOBaHa Ha BUMIPp
nagHi cTb 3aBpgpaHb Bi 6pauyindeHpoureo, n4yi aBs
HTpPONbOBaAaHWX nNapamvMeTpi B, wo Bi AonNoB
aH @@RARapgHra WMWOTr O 0K poepPWWXe BWBJ/HIaBi,e H E

NyCcCTUMUX 3MIiH UMUX nNnapamMeTpiB npun pi
Bi omoBa enexTtTpoagBuUuryHa 3 BULUWe3T apg:

ogon nNpomMMcCIOoOBOMY nNi ANPUEMCTBY BHac/
Hacni A OK, 3MeHWeHHA 0606  emMy npojayek.L
BaxXxnmBo B HaWKoOpOT WI TepMi HU npoBe
NbWOCT.I BMnapgki B npumymHa BIi oMOBMU |
oOXoaWTb WBUAKO), BMUKOHATMW RKRKBCHIBI®@N
opi noil o6MOTKMW) i npoBecCTWN Nicnsa peE
Bi g npaBunbHOT O NnpoBegeHHSH nicnap
MOYTHI U pecypc enekTtpogBuryHa. bygat
6yaAb NPUUYNH pedeKT B BBIOWY POOOTaHE
A MOBMU.

| CHY € npucTpi W And BUNpPpobByBAaAHHA
BaHTaXeHHSAM 3 TUPUCTOPHUM ynpas
MeXyBayeMCcCTpyMmMy B cTaTopi, WO [JO3BO
6nNnmMxXeHnMx [0 eKcnnyatvaui WHNX.
OpkanpoBogunutTmnm BUNpobOyBaAaHHA cni g, 0o
ocobun BunpobGyBAaAHHSA, K I 3acHOBaAHI

pcCnekKTWMUBHI , ane BOHMW 3acTOCOBYWTbC
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pi 3 HMUX cnocobi B OpPIi €HTTO BNabHKEM HOQO H @ M O
enekKTpoaBUT YyHa.

Towmy CTBOPEHHH cnocoby, TEXHI YHOT ¢
A1 ar HOC FTMKKWX OTyuairbki B € /Te K TPUYHUX MalWnH,
3 MEeTOW 3HMUXEeHHSA Yyacy nNpoOCTOKW NPOMMUC/S

Ma WWUWMWO XY T b Oy TMW! A1 ar HOCTYBAHHI CUHXDP
NOCTIi MHOT O CTPYyMYy.
BucHoBkm.3 i ckKkasaHOT OO BMUN/MTNBAE, L O

KOHTPONbOBAaHMUX MNapamMeTpi B Kpauwue npos
PO3POOGHMUKI B MI XHapoAHWXPaAXTyBHRMaMmMMI BC Nle

CTaHy ob6GnapgHaHHSA | AKOCTI nNi 4Ar oTO0OBKMN
Cnucok BHKOPUCTAHHUX JIZKEPEJI
l.MMlacTtTonos A. A. €EpoweHKDO r. n. Exkcn
ArponpomMeHepr 2,8 71990
2.beB3 B. B. PO3BH®OKI OMEOXegPHIXEMWH A H a
XapyoBOi MNpPOMMUCNTOBOCTI /|  B. B. —bes
K. ; KHEXs 13®.1 3178.9
HaykoBuii kepiBuuk: 1 ' tctso O 1 . 1 . |, 9d¢ dzOHOYA s

f HeslktaCd kO jdzj Clsted\jdts ls s dppg daj t€.q 28
J EBdesdz’ ydzd?2 Ctsdzj HY "

OBIPYHTYBAHHS ITAPAMETPIB JATUUKA HECUMETPII HAIIPYT
MEPEKI

w9 O dzts avarfov.maksus@gmail.com

2z J to B Q. tshherpak16032000@gmail.com

vOoate' 2 M €d2 HijyOodzd?2 OGEKBIS] ~dasdzSGE " Y
[ ssstedzts @ s

MpuMuymH BUXOAY 3 napy O6GMOTKM cTaTo

CTPYMOBI nepeBaHT aXEeMHHKy oOpM@aT KNI CNM LD
TaAaKOX 3aKNWHEeHHAH poTOpYy i pyinnHaui A
HenmnpunycTuMolT HecumMeTpilT Hanpyrmnm das
npoBoAy BuUxoautTb 3 nappgy p[Jo 45% cT1aTop
HeCUVMMBRP pPeXmMmMm Hanpyrum mepexi I o6puv
rONNTOBHUX NPUYMH Woro nonamkwnm [ 1].
Hanw6i nbw Bpas3nNMBOKW YaCTUHOKW acMwuUHNX
obMOoOTKa <cTaTtopa. Hanb6i nbw npocTumMmmn
A1 ar HOCTY B aHHSp edxenucwi vBe TTppumugHamsxH o Hanpy
nobypgpoBadHi Ha ©6as3i CUMETPUYHNX CKna
cKknapoBux, AKIi po3Ai nawTbCcAa Ha @i NbTPp
HY 1Tb0OBOI nocni goBHOCTEMN. Mmi g dhi mBATpP
npucTpi m y BUT NALI enNneKTPUUHOT cCcXewMn,
MepexXi fAKYyCb CUMETPUUYHY CKMajfoOBYy HanMf
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MapameTpwu CKnapoBMWuX AaTuyunka, TOOT
nigébupawTbCcAa Yy Takux cniBBIi AHOWEHHAX,

oTpumaTtn (BuUugi NnTKM) TY, YU | HWYy cCcumMer
docni anmo CXeMHe pi WeHHSH AaTuyiunka
(pucyHokKk 1) B dKOCTI pgaTuumkKka HecCcUMeTY |

PucyHdipnmHymnoBa cxemMa pgaTuyunek

B enekKkTpuWyHi W npumHUMNOBI M cxemMi ne
napameTpamMun i KoOHAeHCaAaTOp. fLoBepewmo,
i "bTPOM Hanpyrum npamMorl i 3SBOPOTHOI
AAaTUYMNKOM HecUMEeTPUUYHOT Hanpyrum wMepexi

CKknapgeosopaXyHKOBY CXeMy pgaTuyumkKka He-
KoXHa KoTywKka Mae aKTWUBHUWUWK i |1 HOYKTMUB
aAaKTUBHWN onip Ta i HAOYKTUBHI CTHb. BB axa
HbOIFIO € EMHI CHWUN peakKkEmMBHEAbLONBWMI3AaAHO
BONMNbTMeTpi B, AkOmMBxeInoHEHO p/i uwaBHsK pgarTt

®a3HIi Hanpyrun Qaifupmwkay Hyok dRa)s,ax3 ri gt
po3paxyHKOBI i1 cXxewMi Norg=Hrg4 &, b | K ONMpNMA €
a3 HPxO B i A N0 Velp M HeCcCUMEeTPUUYHI W CcucT.
Kona, BWU3IHAayvawTbCA 3a pPi BHAHHAMMU

U‘azuaocya-'-uac(yc; "mzdﬁ]ado+dcs ds_ (1)
Y, +Y, +Y, Y, +Y, +Y,
Iy, ra XLa
o —|>: Y'Y \__
>
U, J <x- Ua
Um [e; B II ®N
[J . e [JTG
scm ](,' e JXe
o —l>: Y'Y\
s

PncyHdws3ppaxyHKoOBAaA CXel
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3ri AHO BNnacTuMWBOCTENW CUMETPUYUYHMUX CKI

3’ eAHAaHHI cXxXeMun 31 pPKOKW He MIi CTATb CK |
Topni npeagctTaBuMMO KOMNONEKCWU Ni Hi HMX H
CUMETPUYHI CKnapoBiHi MHERICYMMaBT PYYHHOIT P I
Mepexi, nNpunHaB 3a nepuwy i aApyrUAdnmme
Uaazdas1+daazzul+uz;
U, =& @, +0dJ,, =0 &J, +odJ,; (2)

L'J'mo:odil'asl+c)2c'iil'a92:®dil'1+c)2dﬂ'2,

n®-onepaTop TpudEe#®di cuctemn,
3ri gHo dopmMyn BumusHauyuummo das3HI Hanp
AaT4yynmk a

| _U+8,), - (0, + T W) &Y, _
a

U
Y, +2Y,
_UllQYa B OC"}’C)+UIZ QYS B 020/0)
Ya+Ya+Yc . (3)
U, = (O, GG @)Y, - (F W, GOW,)Y, _
fr] Ya+Y9+Yc
:UlQOd/o' T §,) +U, @OV, - ma) (4)
VY, +Y,
AK wWwo npmﬁ%)rﬂ (169/0'963):0, To 3 (3),
Ula :U'z (Ys' OZGIC) L'J'f,j:lljl(mo- dG’a)
Ya+Y9+Yc' Ya+Ya+Yc . (5)
Taknm uwraHioow,r aG daa3amr y«eaKa Mi CTUTb T
CKnapoBy 3BOPOTHOI nocni goBHoOoCTIi My no

MIi CTUTb TiNbKW CUMETPUYHY CKAapoBy nNf
V1) [4, 5].

YMOBOKW pob6GOTMKM AaTuukKeaT [BU YIHKMOXC Td K /OB
Cni BBI OHOLWEHHSH n ®o B iiffg H«QCOT e W p ogBa 34 B»& C T
Yo=Yy=0 X, gy wo npoBi gHi cT IMba 3 meKkq@ByT 0BG
yactoTta, ToOAI Cni BBIi OHOWEHHSA NPOBI AHC

6
A€ aKTuBHAaAa NPOBIi AHI CIad p(iOBI'I-yFl.LII-DI-KFl(I\H)SI/I3HaH
_r, _J30iC
9T , (7)
z

2 .2 2
AKLWO KBajgpaT NOBHOTO oTlron(K}'L)KOTymKM A C
PeakKTuBHa NnPOBI AHI CTHb KOTY WKW 3 He
EMHI CHOT nNnpoBi AHOCTI KOHAeHCaTOpa
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w_nC
b'-:_2:_
z 2 . (8)

Cni BBi L HOWEHHH aAaKTUBHOT O i MCOHBOHI O |
NPOBI AHOCTI KOHAeHcaToOpa B nNpucTtpoi F
AKTUBHWUN oOoNi p KOTYWKWNW [0 E€EMHI CHOT npc

r:fG@@C
2, (9)
i HOYKTUWBHWUW ONi p KOTYWKW O[O EMHI CHOI
» -
z-nC
L =
2 (10)
CniBBIi gHOWEHHA aAaKTUBHOT O I peakTwus
-/
m : (11)

BucHokn. 3anNnponoHOBaAaHECXeMHEe Ppi lWeHHS

AKOCT.I JgaTynmkKka Hanpyrm npamorld i 3BODp
Bi ANOBI AHOTIo cniBBi AHOWEHHA aKTUBHOT C
OCHOBHI N wwdcTOTi Mepe
Jliteparypa

1. MonoBa Il . O. Pecypco3bepirawnuynim n
PpeXMMIi B @QCUHXPOHHMUX AOABWUTNYHI B AOBUTYHa
Bceykpai HC bKpod K THAQYYHKOGKBOOH €0& P P H B T 1 «Bi Ty
Ha 3 nami enNnDx: NA@PODEAICMMBN PO3BUTKY »,
MepesXwmaBbHNUbBKUWIN fepXaBHUKW nepgaroriny
CkoBopoaun [/ TexHI YHI HayKwu. TpaHennof
XMenbHUUbKUNK, 2 0 1489. Bun. 46 . C . 49 ¢
2 . MonoBaHd4YeOHHABuUnapa-m®RpPpCHEORKTHPBABT
3BOPOTHOI nocni AoBHOCTI , CyuyacHUMR
eNeKTPOTEXHI YHNUX CAQPBREM. |-i BERPPHKPAMHA
OByapoBa: 36. Te3 paponol®i pen. Meni Tonc

3. MdnolBa MNonpapgyxiH B.C. TMNapameTpwu
POGOTN AQCUHXPOHHUX ABUTYHI B And pos3p
Bi CHMUK TaBpi ACbKOIOoO fgepXaBHOTIOoO ar porTeE
(41), 2019 (41). DOI: 10.31388/22:867420191-41.

4 . MeBaHnmya M. A. PacueT dGunbTtTpa HanNnps
MexaHunsauma U anekKTpudbdmkKkaumsa XUBOTHOE
c. -32 8

5. [fonoBa I . O. Mpuctpin Al arHocTyBa
enekTpoaBuUrywkiTe.H Gyy alceHpICKM e K TUB U PO 3B
cumcrtem. | | -nBpcaekyTK.p -k GHTagypKH.B & M’ A T i B. B.
pnonoBi goen. Meni#Aononb, 2020. c. 44
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6 . [TonoBa I . O. KOHTpoO~Anb pexunmi B po

HecumMeTpi o Hanpyopesepemumc ... / AaHgunpgar
Meni tTononb: 2003. 20 c.
HaykoBwuii kepiBauk:] sf soe O w. [ ., ¢.Is. dz. , HByY,J dzls

Hjto} Oo detsets OcGtelsj ndzsdzsE ' YydzsE s kzdz o j tof

OBIPYHTYBAHHSI EOEKTUBHOI'O CXEMHOT'O PIIIEHHS
HPUCTPOIO 3AXUCTY BII HECUMETPUYHUX PEXXUMIB

w o O dzts avarfov.maksus@gmail.com

2z J oB O¢ tssherkak1$032000@gmail.com

v Qotc’ 2M! € d20 cHgjdsyjGrodaisdd2s ¢ © ydzd 2 bkdz' o j ted
[ slststedats @ 15

MpucyTHI CTb HecumeTpiIl Hanpyr y T
HaAaBHI CTHK Hanmnpyrwm 3BOPOTHOI i HY b O
OBWUT Y HaKX (AL) Hanpyr a 3BOPOTHOI noc
OCHOBHWUW MOMEHT ABUIFIYyHa, CTBOPKWE NPOT
y poToOpi enekKTpopyuwi MHY cuMmny noAaBi MNH
npuns3BoanNTb [JO HecumeTpi i cTpymiB, a c
0O nNOAaTKOBOTI O HaaTpopBaa HIHAp @toavpa oA .,.cT
WBUWAKOIFNO CcTapi HHA I 3onaui i Ta CKOoOpoOo
MpucTtpol KOHTpontw Ta 3axunmcty AL € Yy
XMWUBMNAEHHSA. CTpymoBIi nepeBaHTaxXeHHS3"a, LL
MepexXxi O4OAPKHM3IEKO BUMUKAHHA Al B MOMEH
nepeBaHTaXEeHHSAX.

Mpwn aHani 3i NOKa3HWKI B HAKOCTI enecx
ocob6nunBocTeEMN po6oTWu ACUMHXPOHHOT O e n
peXxmmax BCTaHOB/MEHO, WO HBWWIKWYMIB HIEO
Hanpyrum wMepeXi (Koedi Ui EHTUM HecumerTp
Nnocni AOBHOCT AMMN) Ta BI AXUWNEHHHA Hanpy
NnPpUCTPOI npwu HecumeTpi i Hanpyrwu M e |
eneKkKTpPUYHI C KXaBoaoHBal , a KATKLLB HAM OMN O T Y XH i C
CTPYyMIi B, CUMETPUYHI CKANnaposi Hanpyr u
Bi oxuvuneHHHA Bi 4, NOKAaAa3HWUKI B HKOCTI e N e
CNOXWUBAHHSH AaKTUBHOI i peakTuWBHBDBHOIIO
eHeprilT Ta 3HWUXEHHSA Koedi yui eHTa NOTVYMN

MpoBepgpeHMNW aHanNni 3 piarHocTywuynmx np
HECUMETPUYUHUX pexmmMax, 3axucTiB No C°
HY1TbOBOT NOC/NiI AOBHOCTI PAMDENNB®BOPOMHDEC
Nnocni AOBHOCTEeNW) Ta HenoBHOMaA3HUX pexu
HYNMTbOBOTOO npoBoAay, no TemMnepaTypi (
Kopnycy) pos3Bonunmnun 3pobuntmn TakKi BMUCHDC
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-y npuctTpoAx, WO @RMY WHW bC H@AY BWI Hen

i HOY KUI MHOT o) HeobOXi OHEe pene

MHXPOHHOT O ABUT YHAa npwu 3anyceky
BaHTaXeHHI ;
-npuncTpoil 3axunmcrTy no Hanpysi, n o
METPUUYHNUX RBEAM@BOBU 3BOPOTHOI nocni
a obmexewHi y BUKOPUCTAHHI , OCKI nb
Cni AOBHOCTI He Bi AKntw4yatwTtTb AL B pas:
cua ni gKNwWYeHHS OOMOTKW [0 [Xepena
- An4 nemmsMym L e PeEK TMUBHOCT I cnpauwBaH
O6Xi AHO BCTaHOBNWBATW pAOAaTKOBI en
rpi BYy 0OO6MOTOK cTaTtopa;

-y 3aranbHOMY BUNaAaKy ANna 3axuUucTy

KNTWKaH.I HecumMeTpi €0 Hanpwa pnc M@ P \e
MOIi HoOBAaHI npucTpoil A1l arHoCTyBaHHSA
paMeTpi B 37Ti AHO TEeEXHONOTI YHUX MNpPOLUE

Jocni AXeHHA PpPi3HUX CcUCTeEM 3axucTy
3BOAMNIN 3anponoHyBaTuW ONTWMa/bHYya C
KnagaeTbCcd BMUKOHAHHSA HACTYNHWUX Y MOE

-3 01 ANCHEeHHA KOHTpPONKW HecumMeTpil HanN
-30i NCHeHHSH Bi LOK/NIWYEeHHH AL npwu ho
cumMeTpi T Hanpyrum wMepexi (ponycTtunme

- 301 ACHEHHSA Na&|DE B | I0e HH A TeMnepaTypwu
MHXPOHHOTO ABUIYyHa B HOpPpManbHMUX Ta
-30i NCHeHHSH Bi LOK/NIWYEeHHH AL npwu ho
peBUMIWEHHA TeMnepaTypwmu o06OGMOTOK 3T i At
-3abe3neyeHBAarenaniraagdDi nNnpu aBapi WH
- 3abe3neyvyeHHH CBI TNOBOI CUT HanNi 3@
MnepaTtTypum o6MOTOK cTaTtopa A]L.

HapuwcyHky 1 [ 3] npeagcrtaBneHa ONTMWNI
MHXPOHHOTO OBUT YHa npwu HEE WM T o &
EeKTPUYHY CXeMy HeobXi gHO po3pobnart
nac

NOoOpoO3MI py ABWUT YHa, K y I 3onauyi
HTPONbOBAHOIO 3HAYeHHHA HecumeTpi i
ﬁ 4.1 6
2 3
i N PP 5 7
1 A
9 10 11 12 8 13

PuncyHdaTMmMmanbHa CTPYKTYPHa C X @M
HecumMeTpi i Hanmnpyrm Mec



TakuMuM YMHOM NPpUCTPI N 3axunucTy -AAMBNH:
2—Qi NbTP 3BOPOTHOONR@@MIi 4 6B O G T w & KO
KOHTpHOA/MP YT n 4. 1 -—norpymyinde B e MECHBTI T«1AOEB
CUTHanNni s3aui O NPpU TPAHNUUYHBBYHOBYINOIOKH
Bi AKNnwYyeHHAgaaAYINK 9TemMnepartTy puc TaadmMm 0T BKO
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AHAJII3 MIPUCTPOIB JIJI1 BUSIBJEHHA MEXAHIYHUX
HOMKOIXEHb ACUHXPOHHOI'O IBUT'YHA

Makenos I1.C.tankist2002milt@gmail.com

KypuanoB A.A.,artiklook@gmail.com
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Mpn BUTOTOBNMEHHI ABUTYHI B MOXYTb C
agonycku. OfpHaAaK 3 YyacoOM pPOOGO@PDICTAEWNIN Y ICE
Bi AUYAARAAMBMAB/NTEHHA MeXaHi YHMUX TNOLWKOADHM
i AaeTtTanen AL, HeoOXIi AHI BUMI pu i I cn
peTanen i cCknagpanbHWxXx BY31iB, ANnA BC
Ha pwcylHkHaBepgeHa nocni AoBHI CTb onepal
BUABNEHHSA MWOro MexaHi YHMX TMNOWKOAXEHDb
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MNepeapemMoHTHiI icnuTn
\/

MNopaaokK 30BHiWHbOro ornagy AL

Kopnycy, aetanen KpinneHHa, naHuis,
MigWWMNHUKIB Ha HAABHICTb AOPIXKOK,
LLliTkonia eMHOro MexaHi3my, WiTKOTPUMaYis

Ban Ha HaABHICTb TPIiLWH, PAKOBUH,

BesnMunHa noBiTpAHOro 3asopy

MiuHicTb i WinbHicTb BaHAaXKiB
Bumip i3onauii o6moTok ctaTtopa i potopa

MigWNNHUKOBUX WMATIB

CTaH BEHTUIATOPIB | KOMNbYATOK

PuncyHndiwwclni foBHIi CTb onepauin n

Po3bupaHHHA MOBUWUHHDO npoBOAUNTMUCA 3
I HCTPYMeEeHTY i mUUKkamine m 1Iped ane i C K
AedekTauil Kopnycy ABWUIFryHa Bi3yanbHO
Aedopmauyi o Kopnycy, CTaH-H pi 3b60BMUX
HaAaBHI CTb PpPO3NYyLweHNX KpaWHi X nOucTi B
HaaBHI CTb Kopo3sii.Mpwnu Bi 3yaanbHOMY OfT
K OXYSXKWNIMN Ooropopgxye obepToBI yacTMUWUHMU
MakKkcuMmmManbHOINIoO pgocTtyny AO BY3NniB, WO T

KNKWYi B 3 BEeNWKOKW KIi NHaGicpr K y3mnvii BH H31N Xp iT 30
WWTaHTFT eHUMPKY b .

Edpek TunMBHA nepesBi pK a ocobnueo akKTy
panToBe aBapi MFHKEN X B | AOOKP/IOKTYOE HIHGILWIT Y € . To
BUKOHYBATMW YCTINHIZIOOMOBHFEHHA MNOLWKOAXEH
Ansaor napny BaXKoagocTynHMUNX BY3 /i B Al
OCHaweHMn 6Ge3apoToBOKW pgedekKTRLCKONI YHC
AK Wwo , B pes3ynbTrTarti 30BHiIi WHbLOT O oOT N

(@)

I H WK X Mi CL 8 X BY3 /i B, 3a pA[n4 oTpumaHt
BUKOpPpUMCTOBYBaAaTWN npunagasa ANA BUBYEHH:
BMOHTOBAHY ni g CBITKYypGoG3IMAMLMAaMmS HO jol |
pasi He nNoTpPpib6HAa 3BMUYaMNHaA TAYAAH a BMa&T a
po3rnepiTn MIi KpocKoOMNI YHI paetani, C K C
nepeBi pKa He 3aBXAW [AO0O3BOAE BU3IHAUYMUT
3sBNAybe6yY31ax, abo nNnpuxoBaHI B Ti ni

Kopnyci . TomMy paona p[giarHoOoCTUKWM 3acToC
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BiH npusHavyeHWN ANA KWYWH@DO /OO HEY 3Iyal H
HaAaABHI CTb pedeKkTYy.

Ha HMWXHIO 4YacToBHAYr yiH@p niy cwor o Kpi nne
npumnagatwTb HaWMbi NbwWi PYMNHI BHI HaBaHTa
obepTanbHNN MOMEHT. Kpi nneHHHA AL i
CKaHyBaHHA YyNbTpa3BYKOM. B AL BNpo
ni gwunwHewies, ocobnmeBoCTI [ KOHCTQPYK
NOTYXHOCTI , Ha nNi AWMNHUWUKW BNONUBAKTHDLb
NnpM3IBOAATbL [0 NPT I Bp eixunowmiT TAYL ngapkni  0B6 ep
Bi AUYTHI AK [JOCUTb CUNbBHWMKBHWYM,NIi O QM)
BTpayawTb CBOI nepBi CHY bopmy, a
po3TpickyBaTtunucsa. CtaH Ni AWUWNHWKI B MO
cneui anbHUM npucumpMhe m 1A BUMI pY

B AL aoyXe BaXnuBuil cTaH | 30n08auybe nf
BaX/TMWBUM napamMeTpoM € onip I 3014l
060B’ dA13eKpEBEBd PAETbLC A ni Aa yac nepi opgwny
BUMI PIOETbCSA CN e u-4iMae/TOHIMIN TIPMWI1I a 4 0 M

Mpo cTaH OOBMOTKMW CTarT owiaKBMA XKD WK a M

iTAaBMf acnoXMBaHWUW CTPYyM I o0bepTu ABUTY

aHi ABUTYHAa MNOpPiBHATMH CNoOXMuBaHUM

CNOPTHUMMU AaHUMWU. 3aMKHEHI BUTK MU M

cnab6bnwwTb yacTOTYy oO00b6epTaHHHss ppoTEe@pr)
TOpPY He Bi gnoBi Aa€ 3a3HaUYeHWUM B Tex
OAna 6e3KOHTAaAaKTHOTIO BMWMI pPHB&H HSDO 60M/DI

T O30 0
OO0 1w

CTaHi AL, BUKOPUCTOBYKWTb CTPYMOBI K /i
3acHOBaHMUM H a B W Wi eNex@mp®MaraHi B U ©
enekKTpPpoOpyWwWiBBiHODMTMLIIN, npwu OXOnNneHHI
CTPYMOM. CTpyMOBMMM KANi wamm MOXHaA po
WNTKY, A0 SAKOIFro npumepgHaHunmm Kabeb abc

BucHoBOK. 3 aC T OCYyBWRaEHHHNXC nNpunapgi B nNouwyk
AO3BO/IMTbL BYACHO BUABUTU NOWKOAXEHHH
peMOHTY.

Chnucok BHUKOPHUCTAHUX JIZKEPEJI.
1. MonoBa I o. , MonpapgyXxi H B. C. ai
aCMprOHHolrtgisaqcmwMquerGaSL BJLYJyJ dedzv IsO
1 s L ¢ B’ cdan K XapKi BCbKOIrIo Haui oHanb
CinbCbKOIo rocnopgapcTtBa I M . Bacwune
71-72.
2 . TntTko A. W. , AHppuneHKo B. M. e Xneqgsoim

AMmarHOCTUKMN ACUHXPOHHDLBIX ABUT aTenei A
Hayui oHanbHOT akKkapgpemii Haybk. YKpai HW, E
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IEPETBOPIOBAY ACUHXPOHHOI'O EJIEKTPOIIPUBOAY
INIABUIIEHOI YACTOTH

BiasieBa A.C., belyaevanastya02@gmail.com
vOot" M €d2 HitYOoaded?2 OGBSI ndasdzBGE " Y
[ ssstedzts @ s

MoWMpPEHHNA pPerysboBaHOTFTO eNeKTpPONpPMUI
OAHOTrFro 6OKY 3aBAfAKWU eKcnnanyaTtaui AHUM
eEeNeKTPONpPUBOA, Y A& C BO HiAHP@IIHA@OB /lie H B OB i AN

obnapHaHHSA, aK e 3abe3nedyyeTbcCcd Cyu
nepeTBOpPEHHHA [ peryntoBaHHSH enexKkTpuny
nepcneKkTMUBHMUX € perynboBaHMui enecxKT
ACUHXPOHHUM ABWUT YHOM, X MAT OXRNWMBOUW Ob C s
HanpyrmwlellynwBaHHASHanNnpPyrow 3A0i NCHIETHDH
i MOynanbCcCHOT Moagaynauygi i (W M).
MpONOHYETbLCA CTPYKTYPHAaAa OAHOMNI HIi MHa
1), K a MO Xe 6y T MU 3acrtTocoBaHa ni g
enNneEoOnpuBOAY 3 KOPOTKO3aMKHEHMUM B I

eneKTPOABUT YHOM.
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PucyHCkxr py Kk TypHa OAHONIi Hi NHa cxe
l1-BaKyyMHMNUNA B MmskTapsn e C Yy Y N i— NP UC
SHUXYBAaNbHWUN TpPpBHUO MO AABArT/PapbHK y@BeaasKbsT HOIp U
—6N10K pe3unuCTUBHOH HBrexpFBOWYX B BHUKA, DOV Nb T |

Hanpyra wMepeXi XMW BJ/MEHHSH4 eneKkTponB
JONOMOTIow BaKyyMHOro BuMumMMmMKava 1, L O
BIi AKANKWYNTMU HaNpPyir yB Ccmai3niB OB N HIVBKOHEEOKH H A
nojgaeThbcC 4 4 0 BXO0O4y nepeTBOplBAaya Y
rapMoHi MHOTro ckKfnapjgy CRNHOXMWBAHOTNIO CTpPpY!
NOTYXHOCTI , cnoXuBaHOI nepeTBOpBAaye
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TaHOBieHWODMN € HCY Y NN npucrTpi n 2 .

MXyBanbHUW TpaHchopmaTop 3, oS5MO HK U
6e3nNnevyye HeoOGXi OHMWWN piBeHb Hanpyrwu
pexi XNBNMEHHSH (6, 3 K B) | A4BMA K M

aHchopmMaTopa o6ymMOB/IEeHO HeoOXIi AHI C1
pexy XB.BNeHHSH
Oani 3HMXeHa Hanpyra nopgaeTtTbca 4O

T 42 Wwww
DT ®® IO

BUKINIKY aE HeoOGXIi AHI CTHhb BCTaHOBJ/I€HHSA [
3apaany KOHA@HOTOPINBHOKON CTPYy MYy i oA
TOYHO nNi gTpumMmyBaTun HeobOXi AHY Hanpyry
BTpaTun B |1 HBepTOpI [ nNoKpawymwuym T apwm
PeE3INCTUBHOINIO rTanbMyBaHHSA 6, A KOWOB BB 01T
ckunpatmnm 3anBy eHepriw, Lo MOXe YTBOPp
ABUTYHA nNepeTBOpHBayYemMm, a TakKoX B pa
Bany enexTtponpusopga.

3rnagxXxyBanbHi peakTtTopu 5, BCTaHOBI/:
no3b6yTuUucCRAIT nNngmBEpagrTaHoOl Hanpyrun. Ona
yacTOTWMW B nNepeTBOptlOBaYI nepepgnbadvyeHuim
Ha weBmakoai-wagyxnaxGBIT BUKOHAHUIN 3 a C
HYNMTbOBOIK TOYKOI. Pobouya 4yYacToD® tokllaMa:
obupaetTbcabnum@Bbkotw o 5 kluy

Ha Buxogi i HBepToOpa BCTaHOB/IEeHNUN C
3abe3neyyeTbcsda CUHYyCOT ganbHa dGopmMa H
CnoTBOpPeHHS BUXI AHOI Hanpyr w,eplEgwMnNRaRB

TAKMUM YUMHOM CTaHOBNATbL 4YacTKW BI ACOT
LO3BONAE BUKMNWUYNTWN BUHUKHEHHSA Hebaxat
B Kabeni i obMoTKax <cTaTopa, NoB' A3G¢
CMNOBUX TpaH3IUWCTOpPIi B.

Y NepeTBOPWMBBUKOPHCTOBYETbLCA NPUHLL
AKOMY peakTWMBHaA MOTYXHI CTb KOHAEeHCa

peakTWMUBHI N NMOTYXHOCT enNekKTpPpoOaBUTYH:
i nbTpPpoOM (Apocenem) . Mar Hi TonpoBi A
eneckKkTHIoOwrHrXI cTani, MOro PpPO3MiIi pUuobGYMOTL
nynbcauyi . OCKi NbKN 4YaeZIPYRBAVWBIYINGTR UL
JOCTaTHbBO 3HavHa, OTXe ULe He noTpeobye
YnpaBaii HHA Hanpyr ot BUNPpOMAHMARPY I i
nepeTBOplOBAaya 301 ACHKWETDLC A BOYy4oBaAH
OpraHi s3oBaHOKW Ha wWwWBMAKOAI YOMY UUPPpO
bopmMye i Mnynbcu ynpaBni HHS BUNpAMNaY

6N0OKY CUCTEeMUn ynpasB/iomBROBAONLONEHOE O K

3acToCcyBaHHSA ONTOBO/NOKOHHOTO 3B’ 493
nepewkogo3axunmuweHocTi I 3ab6be3neynmTtb T a
i ApalGBTerpiati3ncrtTopi B. 3a AOoOMNMOMOT

nepeTBOpPHBaYaMOXe OWEU ypie@a/BiNd HBHEH @ NEE
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wo AgacrThb 3MOT Yy o6i nTwnca4 6es BUKOPMUC
BUHMUKHEHHSA aBapi WHOT cunutyaui.li MOXH a
napamMmeTpum nepeTBOplBayYa B eHeproHesay
i Kcaugieito BNOXPOHONMNOTNIi YHOMY nNopsaagKy B
ocumnorpamm i NMPOTOKONU-Cre@BYPY @YITHM NI
A1 ar HoC T UK 4] aHbeon obrea3giookc e pe 4 HbO 3 anNnuMcadtH
CnucoK BUKOPHCTAHMX JIZKepPeJT
1.Rui Rong, YaoHudHe . “ An 820A compact | GBT
technol ogy for automotive inverterl
Exhibition and Conference for Power Electronics, August 2017.
2.0cTtTpunpos B. PauvmoHanbHbBE CcXeMb n
MO LWWH blX CHBHKXX MGHHL Y K TOPHbBIX 3 /1eKTponpwu
Mnneckunn [/ 3nekTp20A8+iNA 1«kCa MBRBH € H T ¢t
3.dnnatos B.m [OBpy&XypoOBHEBLbLIE MHBEpP
[flepcneKTWNWBHDBIE peweHunsa /[ B. P20Pa T O |
—Ne4 -C. -43.8
4. Kurashkin S.F. Mathematical model of asynchronous motor diagnosis / S.F.
Kurashkin, I.LA. Popova, V.S. Popryaduhin, O.V. Kovalov // Science
progress in European countries: new concepts and modern solutions.
Proceedings of the 6th International conferend®T ®ublishing. Stuttgart,
Germany. 2019. Pp. 36366.
HaykoBmii kepiBuuk: s Ztc Oh € dza . A . C. Is. dz |, HiBYJ dz
‘ Jdzj Slstesd3y » Odz" € ° d3 dz i 2Achis' WS Jijdis e @0 dzd
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AHAJII3 METO/IIB TA 3ACOBIB OBMEXXEHHSI KOMYTAIIMHUX
HHEPEHAIIPYT

Cineannukos b. 10., [ -mail: bogdansidelnikov@gmail.com
vOot" M €d2 Hit)yOoadzd?2 OGSl ndasdzBGE " Y
[ slsstedzls @ 15

Bi g nepeHaepYeXeéHBaBleXUTb CcTaH | 30N
L0 BM3HAaAa4yace Hapgi WHI CTb pob6oTwu [ 6e
aTMoOC@MmepHNUX MnNepeHaNnpyxXeHb I nepeHanp
3aMUKaHHAMM Ha 3eMNIio B Mepexax 3 B30/
i 3o0n4aui eneKkTpoycTaTKyBaHHSA pob6nart
ocob6nMnmMBO B yCcCTaHOBKAaXxXx 3 YacCTUMNU KOMYT
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PncyHdlk oKX ntoMeHHA Ppo3i MKHeHOT mt+Hj) 1 A

KomyTaui nHa nepeHanpyra (KMpo6arnmm

eneKTpoycTaHOBKW, Hanpuknapg, n0OpwW BUMK
i BMWUKAHHI HaBaHTaXeHHS4a, panToBi W
nepeHanpyra BUHMUK aAE B pe3ynbTarTi B
HaKoOnuyeHOI B € /le K Tap OBy/C3THAGHYEBEL, | K peaHTEHIIT C
No BiIi AHOWEHHIW [JO HOMIi HanbHOT [ 3].

FTONOBHMMM NPUUYUMHAMWU NepeHaAaNpPyXeHb
npun KoMyTaui:il HaBaHTaXeHHSa d9BNdK0TbCA
3pi 3 CTPYyMYy XapakKkTepHWKOMTITMNOYBUNMAT
enekKkTtTpoMar HI THUX, NOBI TPAHMNX, Bakyymwm
CbOT OfOHI . Y BaKyYyyMHNUX BUMMKAaAauyvax n0npuny
npunm ™Manumx cTpymax, OCKI NbKW BOHa T op
Be/TMYMUHN CEPEMANPpYWEEeHHA npun 3pi 3i,
HaBaHTaXeHHSA I €EMHI CTb nNpuepgHaHHA. [
HOMI HanbHOI MOTYXHOCTI enekKTpoOaBUT YL
MaKcumManbHI KM 3MeHWYyWTbCA. LUe NN A C +
XBMUNbBOBOIoOo onopy o6mMoTOK [ 1].

36i NblWeHHSA EMHOCTI- eORETPOA B UK ayEHe N b
| HOYKTMWBHOTIO ONOpy Kabenw nNpm3IBOAUTDL
yncna iMnynbci B KI npum NoOBTOPHWUX 3 arnme

MpMMWHATO BBaxarT wm, AG XMMHA FIHPAEH HAHH
i-3a 3pi 3y CTPYMy Yy BUMUKAUYI B3arani |
AKTMBHOINIO HaBaHTaXeHHSA Ha BTOPWUHHI N
Bi AKNWYaeTbCcA, TaKOX BUKNKWYAE BUWMUKHE

Mepuwum AOCBIi AUEeHNM 3acobom 06 Me X
PO3PASHUKMN, ane, Maltyu BeNnNumki rabap
PB MK, PBMKT, PBPLAO) He 3MOT Nnwu 3abe
KoOMYyTaui nHKMX nepeHanpyxXeHGLb. OcTaHHI M
KOPAOHOM B e/NIeKTpPUYHI MepexXi aKTUBHO
nepeHanpyxeHsb (ONH) [ 2].

ONMH € HeNniHIi WHMUM pe3nNCcCTOPOM Ha OCH
Heni Hi AHOCTI , 3aBAAKN YOMY nNpPWU HOMI F
LOCUTb Manum nolpeAudy lipin cOPYIM WLIEHHI
pi 3KO 3 MeHWYyeTbCSAa, a CODpPYM, 3pPMOC MPO.T |
KaTtTanoriB npoagykuii paagy Hanoi nbwnmx d

enNnekKTpPOTEeXHI YHNUX NPOAYKTI B, pi BeHb O
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o6bmMexyBavyamum Tuny OINH KP/ TE-I3,i6)OlUKkb. P

ONMHIi B e€eepeBHKWHTa ack, Hanpuknapg, npu 3

BenNnunmkKoi NOTYXHOCTI npwu T XHI KW KoMyTaduyi

«30HW 3aBMMUpPpaHHA» Yy pob6GOTI ONH, TOOT

pearye Ha KII, OT Xe, He OOmIeXgAaeHTXPu:

npob6otw i 3o0nauyuyi:i OOBMOTOK enekTpoagBuUTY

AKWO YyacToTa KoOMyTaui mHoro i Mnynbcy r
Ut

X OOI O XX WIOaOaOXT I
OO\ TOQHXROO=EDWODODOL W

—< -

- N £ O X

T Qo

o
e
"
B

/\/\/\/\AVA
VAVAVA'AAL

PncyudHwohopva i Mmnynbcy KoMyTaui WHOI
MownpeHnmm 3acob6om 3axuncTyigyBmlBI VHII
nadaeTbcHA ni-pd eygeDakHIiHER NRICK KoMy Taui MH
BaHTaXe-AaAMWXKRK cKnapgpaeTbca0,35 KmHP
3nMcToOo-plioB0 2BM 3’ €egHaAaHMUX nocni A OBHO.
MNbOoOBMWI oni p NaHLUIWARRARXY BB aAaHTIAMKE H
peHanpyXeHHSH, BUK/MTUKAHI 3pi3omMm cTp
coKoO4YyacTOTHOTO CTPpymMy, per ynwwoTb
HOoeHcCaToOpaMmMu 3MEeHLWYTb>b | MOBI pPHIi CTI
MyTaui AHOMY anapamepe Ha IBeHHE HbLG M&CR a
napgae,@d4), . TaknMm YNMHOM, ana r1rnneo
M6T Nbw edPEeKTUBHMUM CNOCOOEO@IMN HIOKKE BY
n LUbOMY cni g 4i TKO BU3IHAUYNT WU, B
MeXeHHAYNepdmanp Hanpuknaapg, enekTpoc

MNneHCaUuil el He BUMArawTb NoAagi 6GHUX 3 &
Ana ob6mMexeHHda KI 3apas3 BMKMEMYCBTAOUBIY |

cunrteni . Buéip npucrTpoi B 3axuncrTy B
axyBamegspnapaob' ekTa, WO 3 axMNnlWaeTb
KabenbHOI ni Hi i, HasdaBHOGHI0O xBWW XY aR
MyTaui MHoro i MOnynbcy nNpuUBOAWNTbL A0
BHMX BMnapgkax h o I XHbOT 013 Hayawl HH

HHUWK QMM BUOGOpPY 3acob6i B 3axumcrTy B
NAKTbCA AONYCTWUMWUN PpPiBeHb NepeHanpy
YMOBW enekTtTpobesanekwu.
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Cnucok BUKOPUCTAHHUX JIZKEPEJI.

1. OcHOBWM enNnekKTponaoOmTaiDaxBHPST T BAa Nk C i
noci 6Huk / KoBaneHko O. I ., KoBaneH:]
Meni tTononb: TOB «BumpaBHuMuuYuunMmim 6yamnmMHOK N

2. TexHi YyHa noni tTmka HEK ®“YkKkpeHepr

Mari cTpanbHMUX T & TNIVOXMHPKK aibtgsedwr. eddrB@wp
content/uploads/2019/10/  Tehpolitykadaktsiya?019-dlya-rozmishhennyaa
sajti. (paTaazIse@Hndw. 2021) .

3. Bacuneub C. B., Bacunneuysb K. C.
noci 6HMK [ EnNeKTPOHHEe BuUuAgaHHA] . Pi BHe
HaykoBiii kepiBuuk: 1 sfisdz' S s 0 [ . 1 ., C.Is. dz. ,

sOot' 2M! Cqd2 HjtyOodd?2 BdEEs,j o disdlsc "
[ttt dsd s

CYYACHUM CTAH PO3BUTKY JIIOIUHO-MAIIUHHOI' O
IHTEP®ENCY

Cwmypurin M. B., miha.smurygin@gmail.com
lal ¢l jd ssftsdz ! €2 WOrRBad2 Ctsdzj H>
Octotsls j m dzsdzs G Isydgtzc 5§ digal’ o ydFJ B tc O [ BIstsH

NoagmMmawmMHHUN I HTepdennc (aHT N, Hu ma
TepmMmMiH, o OXO0ONnIie | HXeHepHI pi wWweHH
onepaTtopa 3 KepoOBaHUMMU HUM MaWMHaAMK.

Mi A4 «MaWMHOW» B UbOMY BMWIMNaATKE X HPI O43HYL
3acob6i B, wo ©6epe yyacTb Yy npouyeci B |
KepyBaHHI , a -0 noe p«a/TIeaxOsIoH 00K », AKuUM 6ep
yyacTb B npouyeci KepyBaHHSA.

CyyacHMUNW cTaH PO3IBUTKY TexXHONOT I YH
JCbTKKK nNapamMeTpi B KOHTpPpON I KepyBsBaH
KnajgHeHHSH CMcrTemM KepyBaHHSA BUKIIUNK
ogoyKUui T, 3MeHWeHHa 17 cobiBapToOCTI
U i Lo yCKNnapagHWE a oo \CHI & NI @ X
C OHb-GlO@mMeimaoT O KOMbKI CTb I WwB "
n Y HMUX npoueci B OCTaHHI M yac
| CTb NepeBOAY CUCTEM KepyBaHt
[ oCcTi BUNamKI B,e XBOWIHYN KCaEC THeeMO OK»
MaTM30BaAaHUX» A0 «aBTOMAaATUUYHUNX».
TOpa BMUKOHAHHSH CKnapgHMx onepart

[ T oOogAHOYaAaCHOTOO KOHTpPONMW [

T rovMKkmae poamal ceppe «MalWWHaD>»,

e T B GNMPaEUHVHHAH oriog MiHHOT e p e cy , A K
CTBOpPEHHA CUN-BEMHHIGOAMNHOHTepgency |

[ 0, OXONNKWE CTBOpPEeHHA pob6BOUY
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mailto:miha.smurygin@gmail.com

KepyspHHpPO3IMI WeHHA npunapgi B | opr amHi

Mi cuy84a, | T .0 .. HeoGxi gHO BpaxoBYyBari

KepyBaHHA: T X [JOCTYNHI CTb | noTpi 6HI

«3aXuUCT Bi Ao AYypPHA», Q@EIBITRAUWYHBAMHHGI B UK
B 3anexHOCTI Bi 4 CYTHOCTI B3aemMopngi i
1) KOMaAaHAHMUN | HTepdenc,;

2) WIMP —i HT ep deitc—diW mad,o-wd Grpaagse, — MiEeHNHl,
Pointe—rm oK a X4 U K ) ;

3)SILK—-i HTepdheincmp 8B pe e-ddnbapghenguage- mo B a ,
Knowlege—-3 Ha HH A ) .

OCHOBHUWUMMU bakTOpamu, Lo B 4NB aH L& VM HAHOUT X
i HTepdhenci B (M1, € 3poCcTaHHSH MO X J
Hes3Baxatuwu H a 360i NbWeHHS4 MOXNUBOCTE
I Hopmauyi i, T T 4 0006ppaokoeKHMH S T a A Bi CT b p e
nepeBaxHO nNnapgace. Bi gmoBi AHO p[f4O KowMMOn
KaHagun Ta €Bponwu, npoBefgeHNUX KOHCoOpPL
Honeywel | , Shel |, BP T1tTa i H., AXepena
npoyuecy 6GaratTo B YOMYEXHOMOOMMINK UT @ Ne@NV
BUPOOBHMLUTEBA. Bi ncoTtTkoBa 4YyaebB%.a T akwux

Cnncoxk BUKOPHCTAHUX JIKEpe.t:

1. Abnormal situation managemengffective automation to improve operator
performance LS.A., Philadelphia : Honeywell Inc, 2007.

2 . Ceppaiok C. EproHomMi YHI AMVAT LLAMHHHHAN X
cncrtem. 3anopi Xxa: SHTY, 2014.

3. AHOXUWUH A. Mp o 6 1 e M bM aoupur HaHHOWUN 30a LLWMHAT
ACY TN A3C fJoknapagbe BIryumep. 2015. T, 8 8.

HayxoBuii kepiBnuk: [  tctsdzj Yy .17 ., dzd IstsH d Ml
COlsjeste’ ", l a1 clf il sfsdz M €2 WOAT
[ sstcdes@ tsé .

AHAJII3 TEXHIYHUX 3ACOBIB EJIEKTPOOIIAJIEHHSA KUTJIOBUX
HPUMIIIIEHDb

Isanos B.C., mozgochinivanov2002@gmail.com

500 te' 2 M ¢ d 20 cHgjdsy Goddafi2s ¢ ' Ydzd 2 kdz' o j tefyd
[ ctsttds@ s

3aKOpPOOHHNN AoCBiIi A4 CBI AY4MTb Npo U
And onaneHHA 6y OUWHKI B. MpMUYNMHAaAMMU U b
eneKkTpoeHepri i i nanuso, NOWNPEHH

TenoawaHHSH AN A Ma/sionoBepXOoBMUX 6y Oi E
BaAaX/ITMBUX YUHHWUKI B BNNWUBY HaAa BUKOPUCT
ABTOHOMHOIO THYYKOro TennoBOro ynpas/
BCcCepeaguHi OKpeMux npumMmMi weHwaT nleH agoms
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NNoBUAI NEeHHA, ToOGTO TennorTy, 1T¥e) )
pebyBaHHA Yy MNOoOMeLWKaHHI nwoagein, po6o
MYy enekTtpoonoaneHHsS XWTNOBUX NpPpUMI U
aneHH4da, ocTaBaBi mceéoaBoHabGyBYanbHO
CTi ANHOT O 3040pPOXeHHA npupoflhoro rasy
Bci cmctTemMm enekKkTpoobirpi BY MOXHa

aneHHda (KonNnun pPpi AMHHUMUWA TennoHOCIi N
cTemy 6 Ta papgiaTtopi B, Bi Aopae Tennc
BI TpAHe onaneHHsa (Konum y HdKOCTI T e
faeTtTbca nicna nigirpiBYy Yy npumi weH
anneHHA (KoOonNwWu HaAarpi B ORPBUMIEWEIOHD C3 i |
epria 6es3nocepeagHbO nNelpeTBOpPHWETDHLCH

MeTolw pob6boTwnu € aHani 3 TEeXHI YH U X :

aBefjeHNX BULWe Tpynax cuUuctTemM enekKTpoc
paui oHanbHWN 3 agemdo HBIPWORARMATIO BY BOIYUN [
o Tpaguuyi MmHNMX
enekKkTpoonaneHHH cni
BU AN KOT/NOBOT O 067
| Busiz remmonocia 11 P & L HOE Ha E@BReRppH
| KOT WU 3 a MPUHLUMN
| Karop po3noAail NAKTbCA Ha
| Amon npamMoi gi T, He npamm
— ' BenrekTomMmynBirmpamMol
L A1 BiIi o6yBaeThbcCH .1 OH
MO3UTUBHI T a Her
CNpPpAMOBYHKTbCH Ao
Pucynox 1 —KoHcTpyKTUEHA cReMa enexkTpogHOro Kota. @ J1 €@ K T p (0] A i B , a et

BUBIi NbHAETbLCA Yy XO0[

3abe3neyye HarpiB TennoHOCI Aej{gwOF®A B
KoTna HaBepgeHa Ha pwuc. 1.

ABTOMATHYHHHA CTpaBNIOBAY
MOBITPA

TennoobmMHEEHK

TEH

Mupxynamiguii Hacoc

Buxig tennorocta

Bxin tennonocia

Pucynox 2 — Kouctpyxruesa cxema TEHoEro xotna.
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0O NO3MTUBHUX AKOCTEN TaKuUux KOoOTni B

(Hapgpi NHIi CTb), NOPiIiBHAHO HeBeNUMKLIKTIPaMG A
KoOTAnun npamMorl Ao MawwTb OaKaXO0O HHAESYM
npouyec.i PO6GOTM 3HMUXYETDbLCA Koedi ui €H-
BUHUK AT b 3HaAaYKIy, CT@YyMeWd O [BWI TOb enecxKT
enekKTpoOnNpoOBiI AHI CTb TennoHOCI A, wo MO
KoTna.

MpuHumn [i T MmodTHI B WHEYRPpYETbHCA Ha

o |

cnocTepiraetrTbcsa npum pob6OTI TEHi B (TP
cTaneBum pesepByap Tennooo6GMi HHUMUK a. TE
B onanwBanbHI W cumcTtemMi KoOac TOPOH Kr TGUXBEBHM §
TEHoOBIro KoT/fa HaBefgeHa Ha pwuc. 2.

MO3MNTUBHI AKOCTI TakKkmx KOT/Nni B H a

—

3B  A3KY MIi X HarpiBayemM Ta TennoHOCI €1
Bi A TenoHOCI 4 T a ner ko per ynteTbcA
TennoHoci em, y dKOCTI AKOIo MOXHa B
BoAYy. EnekKTpuuHI KOT/NnuM He npamoil Agil
AKWX Taki: Yy npouyeci pob6boTUN nNneper opa4ae
y pa3i CyYyXoro X@QEREYEQABPOXBPHEATbL [O BMWUEF
| HOYKULI WHURA -aee K 1
no cCcyTi cneuyi anbHWMN

| Buxig TemmoHocia pO3TaUJOBaHMI7'| Yy
‘METaJIEBHﬁX{ODHVC MeTaneBOIVly KOpnyCI
AKUM Bi H npauytoe , r
| Meranesniinabipunr g g e enekTpoOMar HIi T
N Korsmes ispmsaoc © 2 M€ Ha i HAoyKULi AHOM
MaTepi ani Bii 3HWePONMA
' Bxig TemnoHocia (DyH Llll 10) I'IepBI/IHHOIII
3401 NCHIWE KOTywkKa 1| H
po3TawoBaHa Yy repwme

K
7
T

Ta He Mae KOHTakKTy
K
P
6

Pucvaox 3 — KoHCTPVKTHEHA CXeMa IHOVKIIHHOIO KOTIa. U wn p y N 0 € Yy KOHT Yy p |
BTOPUHHOI o6bMOT

KOPOTKO3aMKHEHMUI TPy onmoqun,syau@cramic
BUXPOBMUMM CcTpymamun Bi gpga Tenno Tenini
HaBKONO HbOro. KOHCTpPYKTMUBHAaA cxemMa it
[MepeBarwm I HOY K LI WHMNUX KOTNni B: Bi OcC
poOo3’ €MHMUX SNE/”IBGAEYT bLLOJO T X BUCOKOI
POBOTUN- AKX UMY NN OHOCI € M; WMpPpoOKMUKW [i an
BMCOKaAa noxlawpmpriiniekia. KoT NuKU T ekl emaBoer/bU
rabapumtum Ta BapTiCThb,; BaXKO BEIPAOE T LK g

npouyeci po6OTMN.
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MoBi TpAHI cmcrTemMmu |
oTpebytwTb BCTaAaHOBI/TE€HH:
TXe MawTb Taki X camMmi |
a3HauJvYeHi B W LUE . Xo4ya 3
cumcrtemmn Bi ApPi 3HAETH
| BHSAHHI 3 Kpiam Bamahk

é

Pucynox 5 — OmiAnui obirpieay.

b
|

[
| [~

|
OpuMCTaHHSA y AKOCT.I
® B

niwy € Hapgi WHI CTb c
bKI CTb noBi Tp4a, AK e
pMMIi wWeHHAa, NerkKko [O3YB

L.

e W

PucyHok 4 — [ToBITpAHA CHCTEMA OIANEHHA.

=

0
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00 T 3~ =X
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B

acyBKMU noBi TpoBOAI B (
BaXalwynm Ha HasABHIEITEH, C)
nosi Tpi , AK e NPOXOAUNTHL
Ten, 3annwawTtTbcd Api OHI YacCTUHKN NW”
CTKOBO poO3KAnapgawTbCd Ha Tapauyumux nc
NbKIi CTb yrapHoro rasy.
Lo nepesBar c¢ni p iBTien HNEOCBTI UT pTAe ,C auyp MnHoa
wun X TennoHoci i B pAagoMm nepeBar : w
OHMUKHOCTI ; He Mae noTpebMm y nNpuUcCTQpPC
poni Ki B cnip BigHecTW Taki: HW3bKMU
3NoAi NeHHA Trapayoro noBi TpPpA NOoO nNpwul
Bi Tpa4a,; BMUCOKA WYMHI CTb,; Hapgcyuwi HH A
MpaMe enekKTpuUuyYHe oOonNnaneHHH nepepnb6a
EKTPUYHOI eHeprii yemepromoaeiysa.oeBe xH
AMOTIo eNneKTpPooOOGIirpi By po3noai ns0T b (
CTIi HHI enNeKTPOKOHBEKTOpMU, | Hdbpauep
cTeMnm, TennoHakonNnuuysaduyi
Oni MHI o6irpiBauvi npauywOTK NAAa Hane
AOoa€e Tenno MeTaneBi W NOBEepPXHI papgi e
Mo3nMTMBHI H9KOCTI : He cna
) BUKOpPUCTOBYBATU NPOTAT OM [C
ftrf" Har pi Bae NPUMI WEHHSH. Her a

W W IOX w3 W o 3

’ t 1 ¥ eHepr oemMHI CTb, MO B I /1 bHHHOA , T

HEKOPUCHWUIA Npunu nNpoTAaArax.

.”ﬁ < EnNeKTpPOKOHIBEE KOMP/MIB ANb HI
JaT N o CKnapawTtTbc4 I 3 3axuc

Pucynox 6 — Enexrpoxonsexrop.

K O
H e

e\ \ MeTaneBor o Kopnycy, BCepe)
TpybuactTi Har pi Baudi . Y Kop
OTBOPI BBANBHBIXYAY XBINTOQESHO 30B
ANA BUXOAY HaAarpi 1Toro nosBIi T

MoO3NTUBHI AKOCTI : WBUWAKO Har pi Bae
MOaKTHMUWMNW, CNOXWUBaAce eNnNekKTPUYUYHOI e He
AONI KOoBI cnigp BigHecCcTW Te, YLD HO KKYOVH |
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NnPUMI WLeHHAM, nepeHoOCATb NuA Ta Hepi B
BMUCOTOIO.

Y I HppauyuepBOHMUX Harpi sau
(-‘—==| AXepena Tenna no 0060’ eKTa
'=) Bi 6yBaeTbcCA rONOBHUM 4ymn
| HpayvyepBOHUM ONPOMINBBHBDN
ocobnmBi cTH Takoro Harpisa
|l HWMx o6irpisBavi B, dKIi Har f
‘ BiH HarpiBae 6e3nocepefHbo
B CBOW 4Yyepry BiagaawTb Tennoc
Pucynox 7 - Ingpatepsoni MoO3MWTMBHI SKOCTIi : HekH@Na
obmrpiEELL BUKOpPpUCTOBYBATM NPOTATOM
TUBHUMUN (cnoxmBae Ha 50 % e
; 6e3WyMHNRN.
HeraTtTuBHiI d9KOCTIiI : Hepi BH
NnPUMI WeHHSA4; HaAaBHI CTb CBI T,
BHOU.I
_ & MpwvHIL Wi T KabenbHOro Har
— AN T N TennosBi W Ail enNneKTPUYUYHOT O
~—— - = >\, HarpiBsau TamM, Qe i CnNnoOXwWsa
BMOHTOBYIHKTDLb y ni gnory, p O ¢
chyHOKS—KaGepbgnﬁ ni agnory» (puc. 8)
eAeKTPOOBIPBAL (g 3y T g | AKOCTI : npocTOT
WBMAKICTb Harpi By nNpuMi wWeHHda, nerkKkicrtT
HeraTtwusBHI AKOCTI : MO XN
NOKPUTT A ni gnor un, 3 Hau

eneKkTpoeHepri .

OgaHmMmM 3 pi3HOBUAOgI B Har
«Tennux nNi anor » €e-NMpMICE KO B
pe3snKkmwmMmB NpowapekKkoM T OB LWWNH:
Pe3uncTuBHNUI npowapock r
eNeKTPUYHNUM CTPYMOM Har pi
Pncyaox9—TennonaxonmyBaq.BHacni A 0 K 4H0rlo _Harpi Badu _B
Tenno AKe nNporpiBae nNpUuMi

BONOrocrT.i NMPUMI WLeHHA He 3 Mi
Tenma@wnunyyBay nobypgoBaHMN Ta npauyt
HbOTIO BMOHTOBA AQHI TEHN®, aK I pOoO3TalwoBa

Hi WHIi W 4Yyac (BMUKOPUCTOBYHYN p[JeweBy en
6NO0OKKNW A0 3HauYHWX Tewmn@p,atep 2@eagpmBK

Tennois3onaui i CcTi HOK , Tenao He 3HWUKatc
A K y TepMoCcC.i Mpwn LUbOMY TeMneparTypa
ni gBMwyeTbcAa. Y OEeHHWW Yyac Tenno, uwo
(puc. 9)
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[MO3UTUBHI: ARODE&BHO Har pi Bace npumM
TemMnepaTypwu, 3 a HaABHOCTI Bi ANOBI OH
nporpamMyBaHHSA TeMnepaTypHOT O pexXnmy
TUXHA .

HeraTtTuBHI AKOCTI : 3Hau4yHI Bara Ta B

MpueBegeHUR aHaoli 8 amM@ikaBW e pauy oHarn
3acoboM Tpapguuyui ANHOTr o enekTpoOOMnNmnaneHHSH
TEeXHI YH U X 3acobi B NP A-MDIN DB KEO/BENKAT p B & D
TenoHaKonunm4yyBadu.

Cnucok BHUKOPUCTAHHUX JIZKEPEJI

1. KopuyeMHMN R M. EHepapbppoOprpemMBRERAGBOBIY
M. KopuyuemMHN”, B. Pepopeinko, B. Wep6aH
noci 6GHMK N, 2001. 984c.

2.CBNCTYHOB B. M. OTtTonneHwune, BeHTuMUNALU!
O6beKTOB arponpomMbllislieHHOT-00 MKO/ N MeLTI & K
X03ainBtGMam ¢y HO B,

H. FuwuHak H. K. M. : [POl/AKCT.€e X HN K a 2001.
3.bar aes A. A. OnéAbRAp aexHonArmabar aes,
BapHay-Bo HBAY32Q006.
4. OByapoB B. B., Bosk O. IO 3aranbHa— en
Meni Tononb -no Bavdmi@uBHHMIM oy, e HT P « JTHOK C »
HaykoBuii kepiBauk: | 59 ¢ [ . 5. | C. Is. dz. , HSYyJ dzls €

Hjty Oodzd?2 OCttslsj mdsdse’ yded2 bdz o j toidk

AHAJII3 METOJIIB ITYYHOI'O HABAHTAXKEHHSA TPUDAZHUX
ACHUHXPOHHHUX EJIEKTPO/BUI'YHIB

Kot A.A., nastyakot022003@gmail.com
vOot" 2M: €d2 HitYOoadzd?2 OGBSI n dzsdZEG
[ S dzisG 5

HavnownmpeHi wnim CMnNnoBwuIMI arperart,
Ci nfbCbKOrocnopgapchbKaCWwyH XPBDHEE @KW LET/BE K 1
KOPOTKO3aMKHEHUM B K IT O PeO/IVE. K T AC MBI IX B0 @ [, |
6nmM3sbko 95 % 3aranbHOI Ki N"bKOCTI e J
NMO/TOBMUHMU enektTpoeHeprii ranysi . Lin
ABUTYHW AicTanwm 3aBASKW BUCOKI U KOH
ekKcnnyaTtamipine M@T BARX L4 ar ponpomMmcnoBor
Wopi YHO BiIi AMOB/NAL 5B ceipaBHWOLI MYy NAD K Y
(npum BUMNpoOBYBAaHHAX Ha Hapi ABI c%)b. 3L
npuM3BOAMTbL A0 He3aNnJaHOBAHWUX MaTepi &
SYNUHKOKW TEeXHONOTi YHMUX nNni HIi n, a T ako-
- 3].
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TakuM YMHOM, 3annwaeTtTbcCcsd [0 KiHLUS
M a Ni ABWUEHHS ekcnnyaTtaui WHOT

| B . MpunuyHHe g o CiTpalTBHEINIB a B KB N Ny aTa
OABUTYHI B Ha nignpuemcTBax —-arp
HIi CTb AOCTAaTHbBOI I HopmMmauil np
HHSA i el npob6nemu € nNi 4B WUWEHH
oOBAB¥aA yWHiONOMOrIow CcBOeYacH®]o e
NT b KepyBarTtwu CTaHOM efnekKkTpoAasB
HOCTI T X 6e3Bi AMOBHOT pPob6OTMU H:e
i ekcnnyartauyi i B Ci NbCRORKXEOQC
NeHHH i BNpoBapgXeHHH CTeHAay
OHHIIB NE Y@K BPO AKNN 3 abe3nevynmtTesb
OABUTYHI B, a TaKoX CcnpocTuUuTb n
AHHI €3 akayywHaB@EAMH A M

CTBOPEHHSHA BKas3aHOrIo cTeHAY HeoO
BaHTaXeHHH ACMUHXPOHHOT O efnekKTponaB|
YYHOT O HaBaHTaXeHHSH ACUHXPOHHOT O (
3yMIi Twu NoCnNi AOBHI CTb auUBIWK,OHHHSHA M OB
i NCHeHHSA HaBaHTaXeHHSH enekTpoagBury
edi Ui EHTaAa KoOpuCcCcHOT Ai T enexKxTpoAasBwuUTr.)
ny Ta HOMIi HanbHiIi W Hanpya3i Ha 3aTMWnck
WTydyHe HaBaHTaXeHHS4 acCUMHX@HOH BDX7 e
KOpPpMUCTOBYHKTbLCA, rONOBHUM UHNHOM, J
TYXHOCTI B enekKTpoOABUT YHI T a mnor
3nopi NA9eTbCcsd HAaCTYNHWUM YUHOM:
6e3nocepegHeE HaBaHTaXeHHS ,;
onocepepgkKkoBaHe HaBaHTAaAXEeHHSAa.
BEesnocepepagHe HBEBARBAEKEHHS 3a
BaHTaXyBa/ilbHOT enekKTpPpuUuYHOI MaWnHM T
METOAOM BUMI pPOBaAaHHA eNeKTPUUYHUX NO
MeTOoOAOM TalbMyBaHHSA;

MEeTOAOM HaBaHTaXeHHS .

3 METOK BU3IHAaAYEeHHSH Hawb6i Nbw pauyi
MHXPOMMHMMIXP OB UT YHI B npoaHani 3yemmo
TOAi B.

MeTop BUMI pOBaHHSH eNneKkKTpPUYHMNUKX nort

T X ITFEFODODX"TOX™TO
WHXO0O®MT0H4EX< A< 3

I T OoOOOT oo O®-AT T O

=
3
N

3HayYeHHA KoedMi 4ui eHTYy KOoOpuUuCHOI ai
nagawTtTbCcAa 3 ABUIFIYyHa Ta opHOrwamb®C 2
MONEeKTHO EnNeKTpPUUHI aKTWUBHI NOTY XFE
Xxopi reHepaTtopa (a6bo reHepaToOpi B) .
MapHuUM BTpaTamM B arperartTi, Bi oHOWeE |
pucHoOIT Aid ma@ymwkayr yk dedi y4i eHTIi B KO
oOoAATbL p[O arperarTty).
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MeToAg ralbMyBaHHS 3acTOCOBYETbLCSA,

oedi Ui eHTa KOpUCHOI o eneKkTpopas
exXxaHi YHMUM abo I HWMM T anbmMmdI TIYIKHB KCNib|
neKktTpoagBUIyHa BU3HayvaeTbCd 9K [JO06yT
bepTaHHSAa. AKTWNUBHa NMOTYXHI CTb, aKYy
MMI PIOETbBCA BaAaTMeTpPOM.
MeToph HaBaHTaXeHHH BUKOPUCTOBYETHDb
HepeaT o pYi AKOCT.I HaBaHTaXeHHSH OB WUI
CTOCOBYETbLCSHA TapoBaHWUWN T eHepaToOp, 4

Mi POETbBLCSA eNnNekKTpMUYHaAa aKTMUBHAaA NPTy Xl
eNeKTPUUYHA aKTWMUBHA NBBBHKMI CEBiSPBT
edi Ui EHT KOPUCHOT AiI T enekgpdIHBUMNAYT
ypaxyBaHHAM KoeM®i i eHTY K OfWC HTOAI K Mj
noci 6:

O 9 X9 @

_ 1o
h =—2_. (1)
tlH@]G
TakKMM YNUNHOM, cnocobun XewmHIsDCePOTH b B

enoni Knu:
cKnapgHi CcThb CTBOpPEHHHA T a BUMI pOBaHH

eneKkTpoagBunuryHa, WO BUNPOOBOBYETHLCH;
HeobGXi AHIi cTb 3abe3nedyeHHSd npwu BUMI
enekKTpoagBUT YHa, Wwo BUNPOOOBYETRKOA O
BM3HavYyaeTbCcAa Koemi yi EHT KOoOpuUCHOT i
0O 3HaA4JYHOI NOXMOGKNW NpPU BU3ZHAYEHHI
3 Mi HMHM BTparT B enekKTpoABUT YHI, o

TemMnepaTypwu)

BkaszaHe BuUullle EgyM@apToC TBUNAT@XHI YHOTI
eTopni B, Kpi M ToOro cTaHaapTMW 003 B O
aBaHTaXeHHS ANA AQCWUHXPOHHUX eNnekTpo,
I T MeHwe 70 %.

OnocepepgKkoBaHe HaBaHTaXeHHH BUKO
aCcCTYynHMMMN MeToOoJaMu:

MEeTOAOM B3AaA€EMHOIO HaBaHTaXeHHS ,;

MeToaAOM AgMWHamMomeTpa (abo TapoBaHOTO

MeToaAOM pPpo3Ai NeHHA BTpaT NOTYXHOCTI
MeTop B3a€EMHOT O HaBaHTaXeHHH nons

NeKTPUYUYHI MaWMHNW 3 €AHYWTb MeXaHIi YH:
paumBana Yy pexumi ABUTYHa Ta nepepgjeé
pyrim mMawnHi , AKa nNpalteo BBe prTeaHee peaseok
Hepr'm O Mepexi. Mpun BUMNPOOBYBAHHSA:
Tpymy 3d=flak?) HoMm MI X Banamum MaWwWWH B
epepgpaBanbHMUM BSI fg@ByMmegHBRAMal BM2R2Ha4vyYalT
NOXUBAEl BN MYVH,Yy XHI CT 1, WoyxyBiTRKaMEI rcal
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Df =2, (2)

MeTtTopn AaAumHamMomeTpa (abo TapoBaHOTO
eNnekKTPUYHY MaAaWUHY, wo BMUNpoOoOGBOBYETHLCA.
ABWUITYH 3 HOMI Ha/J/pbrHaHe a4. a dhpait ajie oavbye 3 6y |
MalWwnHM, wo BMUNpPpOBGBOBYETbHLCA, 3401 WCHWET
MeToph 3acTOCOBYWKWTb A8 MaWWUH NOCTIi MHC
BM3HaAaYeHHdA BTpaT B MarHitonpoBoOfgi , M €
BOOMOTLUI AKOpA Ta AofgaTKOBMUX BTpaT C|
100k B).

MeTopa po3fi neHHA BTpaT MNOTYXHOCTI
BTpaT aKTWUBHOI MOTYXHOCT.I B OKpewmMux
BrpatTum B MarHi TOBPQOPRBROAI BMaHRARAOAbCHI 3
X004y NpPW HOMIi HanNnbHI N Hanpys3i Wwnaxom |
EnekTpuuHi BTparTwu B OOMOTK ax BWU3HAaAU
Aocni Ay KOPOTKOTNoO 3aMWKaHHA WAAXOM P
JopaTKOoOBI BTpaTun aKTUBHOI MOTYXHOCT.I
NMOTYXHOCTIiI , WO CNOXWMBA€E aACUHXPOHHUN E

OT xe, AN S BUKOPUCTAHHSA MeTOoOAaYyY p o
noTpi 6HO MaTu AoAaTKOBY €eNeKTPUUYHY M
obnagHaHHA. BHacni goK UbOro ANA HaBaH
NPONOHYETbLCHA BUKOpPUCTOBYBaAaTWU Jgocni amn
AK T paHUWYHI peXxmmm W“WOro pob6GoOTMK. Ansa
PONOHYETDbLCA BMU3IHaMWMaAaTWM X3 ago@eld Vi BT ap
OTYXHOCTI B AQCUHXPOHHOMY efiekKTpopgBMU
Oro f(gmamy HOMI HanbHI U H d&Jp pTya3kin MH & 1 B @
aBaHTaAXeHHSH ACMUHXPOHHOT O efnekKTponaB |
paui OHa/lbHUM.

CnucoKk BUKOPHCTAHMX JIKepeJ

I =<3 3

1. OB4Yyapos B. B. BoBK O. IO. TeopeTWMWUH
A1l arHoCcTyBaHHSA ACUHXPOHHMUNX enexKkTpo
AepxXaBHOI ar porTexHi YHOI akapgemi:i

Meni tTononnsb: TAOBTA, 2001. C. 4
2.l s9C [epd.ognmnyHe A1l arHocTyBaHHA acunH

ekcnnyataulpauyi TaBpi ncbKOT A e pxaBH
HaykoBe @axoB-eMesmiagr.onoBwben:. T3RASE.A, 200C
3. 1 s8¢ . 5., sbexsk®nordi.4 . nepi oagunuyH

POGOT @XTATHACUHXPOHHMUNX ennekKTpoABUTY
AepXaBHOINoO arpoTexXxHONOTNi YHOTNTr o VYHI Be
11, 1. 3. Meni tTono-8: TAOATY, 2011.

4. 1 s ¢ [ . 5., so' ' sCO u.Qo6.r'pyHJTYydBaddaC @
PYHKULUI OHAaNHYOracumMmeaxpoOHHMUX enekKkTpoansg
TaBpi McCbKOTIro pgepxaBHOTro ar ppuwmrexH®.no’
—Meni tTononb: T 4 A-T3Y., 200 8. C. 129
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5. Bo B K O. 1o. , KBi TkKa Cc. O. EHeprosbepi

enekKTpoagBUT YHaMMW NnpuK N aHi@eyHKOOKB 1 iH a nBpi
TaBpi NCbKOTIoO pAepXaBHOINo arpoTexHONO
MOTOpPHOTIO : enekKTpPOHHeEe Hay«kMesne Tdoanxoos
TAOATY, -B@Aa0o. 10, Tom 2. -8y®20202-270. 313 8
6. BoBk O. 0., TIKepitTxkmK o@.a@.0oNnb (GPYHKLUI OHE

ACUHXPOHHMNX enekTpoaBur yHi s 3lapaeyHe
TaBpi MCbKOTIo fgepXaBHOT O ar pMeryeixmmNo/
TOAOATY i m. O. MoToOopHOT 0,122 020 . Bun.

7. KoBapckuin E. M. , SHHK e I ek T p WM e ik e X
QHeproaTtommuspgat, 1990. 320c.

s&. Tonbpnb6epr O. L. McnbiTaHmMa 3 nekM.p 1 yBesbccKum
wkona, 1990. 255c.

9. Bacunbe C.E., 3abapckunim b. M., 3abokyf
NOo HanapgkKke 3NeKTpPoycTaHKo.B:0oKHany KdD/B@K TAP)
624c.

100CnpaBOYHMUK no 9NeKTpAakyemTtlk/m m TlL.on@ LW o 1o aum
N. M. Konblnoe-aM. :b.3HKe p rkonaorkooveras g a T, 19
Haykosuii kepiBank: | 59 ¢ [ . 5. | C. Is. dz. , HsYyJ dzls ¢
HJteYy Ooadzd?2 OGBS mndzdzise ' ydzd?2 kdz' o temd L

PO3POBKA BJIOKY3AXNUCTY ACUHXPOHHUX IBUI'YHIB ITPECY
MAKAPOHHUX BUPOBIB

Ilepoaxon C.B.,sherbak16032000@gmail.com
Isanos M.B.,ivanov.maksus@gmail.com

Ha edpeKTWMWBHI CTb BUKOpPpUCTaAaHHA pobouv
BNNWBAE ekKcnnyaTtaui MHa Hapgi WHI CTb e
ACUHXPOHHMN enekTpoaBurydH (AA). OcHoOB

TepMi H ekcnnyaTauyi i AL npwukBa AYK iMcATKEA PH
MepexXi, nepeBaHTaXeHHSH 360KY pob6oyo
ekcnnyataui i . HalhBaxuunmu aBapi amMn

HenpunycTuUuMe 3 HUXeEeHHSA abo nNi ABULWEHHS
(HenoBHOMGas3HOCTbL). Bucoka B naoEa p iH#eHoi 6¢CxTi |

BOOCKOHA/IeHHA |1 CHYywYuUux abo po3pobkKwM

pexummi B poboTtmnu. PoboTa Al B ymoBax He
CYnNnpoBOAXYETbBLCSA 3HAUYHWUM 3 MeHWEHHAM |
a3 HUX CTPYMOER, i Nepge&r piagcyli a3 HoO i I 30
ni ABuweHiIi W BuTpati pecypcy 11T i3onauyi
HecumMeTpPUYHI pexXxuMumMum nNnpm3IBOAUTbL A0 Ni
Oo6MOTKax, nNi ABUMWEeHOMY Har pi myiiHHaon a i

po3pobka 6nokypana 3axunucTty AdnpusBoagy
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,D,OLI,iI'IbHI/IM MMNTaHHAM, AK e cnpaMoBaHe

Hapgi WHOCT I i pecypco3bepexeHHSA.
Po3pobneHacTpyKTypHa cxemMa ©O6nokyAan
Makap&HBUWpPOOI B, WO HaBepgeHa Ha PpuUCYHE
=
o 4.1
1.2
4.1 a
—1 3 .
4.2 S

PncyHnCxr py Kk Typ6aaocaxewcaAnpecy

Bnok 3axucTty nepepgpbayvyae KOHTPONb PpeE
HacTynHI O6NOoOKMW: BUMI proBaHHMM . Xpa;3pioNi pH
TemMnepaTypun o06MO F40.K2 )cC;T aBTTooppan HARDD r(ol .n2e p
nepeTBOpBAaYi B I 360py AaZUN&) NPEOKpeKa
AN 06pPOOGKW JAaHUX @exsmwmiorsyp qgoacHmmx A/b H
POBGOTN AQCUHXPOHHUNEK) AaBUXKYBINBHKA . dnemeH
i HOoWKaui T HOpManbHOI po6oTwu 6nNokKy »
aBapi nHoOoro BiagknwyeHHsas AL (6). Bnock

Haimhi cTb AL enekTponpuBOAyY nNpecy Mack:
cnyxown AL.

CnucoK BUKOPMCTAHMX JIKepeJT

1. ] sy oKy pawki HMNoOLpdA. oy X1 H B. C. KOHT
Hanpyrm Ha 3aTucKayvyax QaAQCWUHXPOHHUX e
v deH jlody f jteMmyf jSilsded tstod S b dz@tsCadO
mMaTepianm XX X Mipkak H.ap -k e H@ywkelte p e o
XMenbHuUuybknn ,-C266BB.. Bun. 29.

2. llonoBa I O. Mpuctpim A1l arHocTyBaHH
eneKTpo,tuIzmmwzn[DBmlsOdz sO fjtemtf jSIsdod tot
MmMdMmisljlds. Bcey-RpaKkmRay-KeGA@PPHRAM ATIi B. B.
AonNnoBiI Aoen. Meni#o nonsb, 2020. C . 4 4
HayKOBI/Il/I kepiBHuk: 1 sf 59 O w. [ . ] | R C. Is. da
vsOQotc' 2Mms C 2R @JGt&){SGSaJ(ﬁqﬂzlsdzlsG Y dzd 2 zdz' 9 J
[ slsstedels @ 5.
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KOMIIEHCALISA PEAKTUBHOI IOTYKHOCTMU SIK COCIB
3HUKEHHS BTPAT AKTUBHOI EHEPT'Ii B EJIEKTPUYHUX
MEPEXAX

Sumua J1.C. [ -mail: yatsinadavid37@gmail.com

KypuanoB A.A., E-mail: artiklook@gmail.com

vOot" M €d2 Hit)YOoaded?2 OGBSI ndasdzBE " Y
[ slsstedzls @ 15

3apgauvi MaKcuUumManbHOI €EKOHOMI T BCi X
eHepreTmMYHNX, ceTAAal CYPYYAGAMO MY3 akKTya
enekKTpoeHepreTuKMU L i 3apgadvdyi 3BOOATHbLC
PeakTunBHa eHepri s HeobGXxi aAHa p[n4a CTB
l HOYKTMWBHNUX enekTtTpocnoxmBadyax I He B
OpHaAaKpeaKTUBHAaAa TMNOTYXHI CTb CYTTEBOBMNN
efneKkTponocTayvyaHHaSAa, A K BTpartwu MOTYXH
CNPOMOXHI CTb I pi BHI Hanpyruvw y BYy3nab»
noaaTtTkKOBO HaBaHTa axye ni Hud e pve 3K Br @ o’
361 NbWeHHSH nepepi 3i B npoBoOai B i K a ¢
Kani TanbHWX BUTpPpaAaT Ha BHYTPIi WHbBO BUP
PeaKTuUuBHY NOTYXHI CT b, nopsaam 3 ak Tl
nocTavyalbHNUKOM @&n@HiDBO@AMW®OPTr inii,qnar aec
Tapudamn, TOMY CTaAaHOBWUTGHLb 3HaAUYHY 4y ac
KomMmneHeRgegi KN4 [0 pi WeHHA nNuUTaHHA el
ePeK TUBHMUM CNOCOOBOM 3HUMUXEHHSA BTpaT €
npucrtp2phi B [ 1

MToKas3sHNKOM CNOXWMWBAHHHA peakTUWUBHOI
NoOTYyXeBOoOsTiARKMN BU3ZHaAaYaeTbCcsa SK

cos/ P._P ., (1)
S P2 +Q?2
ne QS-Bi gnoBi AHO, aKTKNUBHaQ, peakTMUWBHa
Br, BAP, BA.

Mpn HUM3IBbKUX Koedi Li EHTAaX MNOTYXHOC
nepepgauyi TM 3apaHOI AKTUBHOI NMOTYXH
Ha cnopyagXeHHA O6i bW NOTYXHUX enekKkT
NOTYXHI CTb Mepex i TpaHECOrom Mg OpPi B A4
ekcnnanyaTtauyi MHI BUTpPAaAarTMU. Mepepauya p
npnms3BOAUMTbL A0 A[AOfAaTKOBUX BTpaT Hanyj
nNoTyXHBTIMEepeXi, B KB@aI®IKWioC H T acBosqair y
aAaKTUBHOT O O NMeEPpPye Mi ,H aBIpP3yHaNy a € T b C A

I " 2
Dt U2 @03/20, (2)
Aéh—Hanpyra Ha noyaTtTKy /i HIT enexTyf(

r-ak TUYHIMA HAMiepmiekK T pOmepepgaui
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3 (2) BUAHO, o BTparTwWu NMOTYXHOCTI
npyr ik okeEpa Alp &€ HY & orpdiTmYOXH ®C Hie 0 6 X i AH
,EI,BVIIJSI,EDI-EI-Q)H Ui EHTAa NOTYXHGCOBECEOCRBMNAOBK I
TUBHOT MNOTYXHOCTI B Mepexi, 3a pax)
NNK.I nepenagn HREOEEXIMEAEE ocBapeEXAaX ;I a
TYXHOCTI reHepaTtopi B, nepepi 3i B
aHcopmMaToOpi B.

3 uboro cnipag, o KoMMNneHCcCaui 1 peack:
HOBHWUMUNU p[Xepenamum peakKTUBHOI NoTY X
OXUNWBAHHXIBOHEHIi CMK OMNeHcaToOpWU i cTaTtmn!
POKO BUKOPUCTOBYHKWTb CTaTWUYHI K-AH g e |
: CUMHXPOHHI KoOMMNeHCcCaTOopwWu BC FlaOH o B B
MOHHWUX nNi gacTaHyi n. CTaTWMWUYHI TKOOpHWUS € @
epanowm peakTuBHOI NMOTYXHOCTI . Ha
EKTPUYHOI NOTYXHOGNOD PDRANE@MERBPOILT
TYXHI CTb, wo ne pkRraneptb CHIi, 4 C YCTTHEOH O H U
aKTUBHBl eHepriil

Mpn BCTaAaHOBMNEHHI y cnoxXxumBayva <cTarT|
punc. 16) , KOMNAEKC TMNOBHOI NMOTYXHOCT
ASe=P+(jQL-jQq) . PeakTuBHa MNOTYXHI CTb, L 0
EeHWYyEeETbC A, TOOGTO KOMNEeHCYETbCA H a
MneHcyroqmw[4].an|CTpoeM

@_ P+Q P+Q i P+Q s P+Q
@_@ @M i
")

a) 6e3 KomneHcau,ii; 6) 3 KOMMNEHCYUYMM NPUCTPOEM.

PucyHok 1. Cxema eneKktponepeaayi NOTY*KHOCTi CNOXMBady

LoBoO i yacToO y Melp® xik B1BMUXo@Bucir
OHAEeHCaTOPHI baTapeld, OCKI NbKW BOH
OHTAaXy; MalTb BiapHd CH G ;H eBeyi MY , 6 «
OHALeHCaAaTOp He MOXe BNnnNuMBaTu Ha pobo
Kcnnyataui i ; MawTb MOXNWUBI CTb B N K
NaBHOTNIO perynwBaHHA MNOTYXHOCTI K O H
MWW XM OTHa [X . B 100 4yac, AK CUHXPOHHI
epexXi CnoXMBaAawWTb aAaKTWUBHY MNOTYXHI CThb
€eakKTUBHOI NOTYXHOCTI ) ; a npwu poo
noXmBavyamMum peakKTUBHOT NOTYMRHWAGEGTITbT
OHOQeHcCcaToOpHI 6GaTapei nNnpun oagHaAaKOBI I
pakTuui Koedi Ul EHT MNOTYXHOCT.I ni cns
, 93 po 0,99 [1, 5]
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BukopumcrtaHHA Koncywuyumx npucTtpoi B O

MUWTapHOb3:B @ HT aAXUTWU XWUBMAYI nenmn, TpaHCdo
SHU3NTKU BTPAaTUMU NOTYXHOCTI B JIET; 3 HMU:
NP BUKOPUCTAaAHHI NneBHOINo TWNYy ycTaHO
SMEHLWNTMU abo BUganuTtTwu M e HeaXxcenemie T mio W i
Hanpyr, ;3po6uTtTun po3noAai nbyi MepexXi 6 i

BucHoBku. [Npmncrtpoi KoMneHcaui T [O03BONSAI
NMOTYXHOCTI B JIEI, a cnoxXxmBavyamM enekKkrtT
BUTpaTw peakTuBAOT -430D0 0 Py XIH O C3TMIie H LU T U

eneKkTpoeHepri w.
Cnucok BHKOPHUCTAHHUX JIZKEPEJI

1. MonoBa |, O. , ICwcween@aB KA.MAW.eH Cali
NOTYXHOCTIiI B CinbCcbKNx Mme pezxaGhndrk?2 3fqls
fidtemMfiCIsdod wWLoadIlsCk J dzd 9 IstdBxlsejywkipa Y daq
I HTe-paeauwm. nam’ aTI B.B. OB4yapoBa: 36.
34-35URL:http://www.tsatu.edu.ua/etem/arhivaterialivkonferencif2/( o a 1 a
3BEPHEHHSA: 18.10.2021) .

2.MonoBa | . O. KypawkiH C. &. Monps
NOWKOAXEHDb CWUMNOBUX TpaHcopmaTopi B ¢C
Hayk. npausXmélepprprAgBEREBT O Oepx. nepzn.
CkoBopoagwu. Bu g622.3 1, 2017. c. 61

3.skLrr &3ddz 1 .1 ., sdtddztse RrR. | ., [ Odzdc

Clsdo dets?2 Bsh detsisd o 1+ dzj KBy ;K uf ik a
), 260 2. C. 45
Kypauwki H C. ., [MfonoBa I . O. Me
CTPYKUI iTpanadBhpmer dzp é3d Jdzj cetsL OB
tcetsLBjtejjdedg?" Boi chhg XamOi d2d b kK/or o
Hi YHOT O
Ki B

YyYHIi BepcuTtTeTy CinbCbKOrIo r
. XHTYGC63, 2017. C. 62

)l dzeslsdzd S tseo [ L) . s ts &Y Jozisff Qasdnis d tc jo O ¢
Mmdlswa. | Bz H 52 Zyd dzr 2, 201 1:39URLT ‘
https://moluch.ru/archive/35/3948/, aTa 3 BEepPHEHHSA: 18. 10.
Hayxkosuii kepiBauk:} sf so O w. [ ., €. Is. dz. y O&tis'y igalsC
Hjte) Qo desets OCtelsj ndesdzse’ Yydetsets kzdz o j tof
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OBIPYHTYBAHHS EJJEKTPOIIPUBOJA MIHIEJIEKTPOTPAKTOPA

CoanaroBa O. B., [ -mail: alenasoldatova2001@gmail.com
U 0o tc’ H' o dzd 2 OGtetsls m 2zt " ydzd 2 Ik dz
[ ssstcdzts @ s

Ana edpeKTMUWBHOI 06pob6GBKNW <CcinNnbCbKOToOoOCc
hbepmMepCcbKUMUX Ta arpapHwmx rocnopgapcTB:
KoOMNDakKkTHa, ane baraTtTowHKIileomeaMPB A P S
MawmHa 3gaTHa BWUKOHYBAaATW HACTYNHI B U
r'PYHTI B, GOpoOHYBaAaHHSA i KynbeTusauyi a,
BHeCeHHS MiHepanbHWUX [Jo6pPpMB, MNOKI C Tf

3aszBuyatm PV H | OTCPHAaKLUTEOoH i AN3EeNNbHNMMU
ABUT YHaAMMK. OoMH 3 anbTepHaTUWUBHUX Baf

TAaKOX MNOKpalWeKEeBHOMIEXHUW>X ONOKAaA3HNUKI B N
enekKTpoaBUTIYHI B NOCTi WWHOIro CTpPyMy no
MamwT Bi QHOCHO nNpocTi cnocob6bwuw peryntwsBat
3ycunmnsBg . [ Efpek TUBHI CTb BUKOPUCTAaAHHSA
arperatiB ni ATSBEOMPKEHIBY HTIENKH | X@3 paxXy Hk

O6rpyHTYyEMO BUOGI p e IiKHipTOgmawmT o/MHa.
pakTepuUCTUKN [ABUTYHI B NOCNi L OBHOT O
GBIWDH O cnocoby perynwBaHHS WBWUAKOCHT
X OLBUTYHI B Yy pasi 3MIi HMU MOMEHTY on
i HOE TRABTOMATMWUYHO, 3 abeconselMipuoy b G1NY
pyBaHHS ABWUIFIYHOM NOCTIi WAHOIO CTPyMYy
X H a 3acTocoBYyBarTM Nopi BHAHO np
TOTpaHcopmMaTop Ta BUNPAMANAY, TIAKT b .
A peani 3auil LbOTIO X 3aKOoOHY peryn
MBOOHMUI ACUHXPOHHMUIN enekKTpoaBUT YH
Tpi 6HO BUKOpUCTaAaTKW TpudpasHUN BEHTMN.
PTi CTHW B A€eKIi NbKab pAaBUWMBY H&.PpEBULYE E
EnekTpoABUT YHM nocTi WHOT O CTPYyMYy,

WOOI= Y 2T X WE WX
DO T OJWOMD=Z=9L O

CUMHXPOHHMNX enekKTpoagoBUTYHI B, 3abes3ne
WMPOKOMY Ai anas3oHI A K BHMUS3 Bi 4 HOMI |
Wwnaxom ocnab6bneHHA Mar HIHTHHGQI ON POC/TM X 3
3acob6i B. Mp u LbOMY Koedi ui eHr 3 MIi K
XapakTepunsye per yntoBarnbH iy« QF 4.7 M/BO C 1
30i NbWeHHA WBWUAKOCTI BU LA HOWH X@R O b HBD X
HeoOXI AHO nNi ABUHANPEYKYB BB N BULWLE HOI
0o6yMOBANIE | HTeHCUBHE Har pi BaHHSH 4 B U

360i NbweHHA BTpartT i SHUXeHHda KKAO.
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3a NycKoBWUMM BacTMUBOCTAMMU Ta MNepe
NoCTi NHOITro CTpPYyMy TaHiepewmamwybnépepgam
ABUTYHAMMU 3 KOPOTKO3AaMKHEHWUM pPOTOPOM.
MopAapg 3 nepeBaramm TATOBUX €eNeKTPO

I CTOTHI Hegooni KWu: NOopi BHAHO Benunxi

KONeKTOpPHOT O By3nna. Benunkene KITODeBaAUI (
KOPOTKO3aMKHEHMUM poTOpOM Ni g 4Yyac BUKDO
BI AHOCHO Mai/ni MacasBaicabapeapeT B gBAX
yCKnapgH0OeE T ANPOMBBMOAL €TNiae KITHaOY HO nNi AB U WY €

daxi Busgamu ol3dpAoTeyn e p o enexkTEWPARIKKTOPa H
TAT OBUMMN NMOKas3HWKAaAMMU MOro MOXHa Bi f
obnagHaHWMW ABUIFIYHOM NOCTIiIi WAHOIO CTPpPY
po3mMi py. Ocob6bnuBi CTH UbOIO eHepresmu
wo € AyXe BaxXnumBow ob6bcTaBUHOW, OCKI N

e 3aBXAW ONTUMAaANbHNM. A ue cawme
BUKOPUCTAaAaHHH AXepena eHepri-AakKk )y MH/OT 00
MeBHaAa pi u, Lo T p Y B aJTinc TTba KGOEr 30N eapr eppesr HaoT

7

C

M
H
-

UYMH LI NTKOM O0OO6MeXeHa. BoaHouac, pAans
nogapcrTB T a Ma/unx dbepmMepcCcbKUKX ro
oOTpuMMyBaTUuU XWUBJNMEeHHS Bi A cTaui oHapHOI
MpmMmHUMNOBaA eNneKkTprmeiHyaBaHERXReMaaky M)
MIi Hi enekKTpoOTpakTOpOM HaBefgeHO Ha pwucy

Ls7 FAT
. Py A
47 V7 C
e - AC 7 (7 PV7 AT
W nepembopebay B+ — @/ qp
— 657
T_ * »
PucyHok 1. MpnmHyumvmnNnoBa enekKTpPUUYHaA

npuMmBoOAYy MiHIienekTpoTpakTOp

XnBnNneHHA cxeMWm 3a0i AICHWETbLCA Bi g ak:

12 B. Mpn 3aMmnBGAdAHHanNnppewmnMrRagaeTbCcAa H
Ha Buxopgi 3 I HBepTOpa OTPUMYEMO 3 MI
aBToOTpaHCcCcopmarTop TV1, 3a pgonoMor otmw
WBUWAKOCT.I obepTaHHa dKoOpAa nNPUBOJHOTO

3IMHGIr o CTPYMYy 340i ACHWETbLCSH 3a AONOMOT
KOHTPONIKW HaBaHTaXeHHH enekKTpPpoOLBUT YHa
amnepmeTp PA1 i BonbTMeTp PV1.
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Mi Hi enekKTpoOTpakTOpPp € QAOCTOWHOKW 3 am
MBOALOM BBEYLPWIWHBDBO 3T OPAHHS. YcrT
CTi MHOTroO CTpPYMYy [AO3BO/AE nNoKpawuntTwu
K 0 X AOCAT TMN HeobXIi OHMNKX ekKcnnyartal
BOPEeEHHSHA AOCTAaTHbLO EMHUX akKymynartrop
MGNMXUYMM 4YacomMm) BUKOpPpUCTaAaHHA nopi o6
EKTUBHUM Yy NONbOBUX YyMOBAaKX.
Cnucok BHUKOPUCTAHHUX JIZKEPEJI
1. KyBauyosB B. IN. , KyueHkKoO 0. M. , |
EnekTpuodi KoBaHwWwiedak PoB@@Ey /Jpb W&MB KA HINPA
POC/TMHHNLUTBaAa. Mpauyi TaBpi nCcCbKOT O
YHIi BepcurterTy: Bun. 12. 92.. 2. Meni Tonors
2 . KoBBanboB O. B. , KyyueHko K. M., H
Ta BUOGIi p TAToBOro enekKkTpomBur yTHaas pr i
AepXaBHOINIO arpoTexHONOTNi YHOT o YHIiIBepoc
C. -233.8
3. KBi TKa c. 0., KoBanbosB O. B. 06
eneKkTponpuBOagOM r'pPyHTOOGBPOOGBHOT O M O
Halui oOHanNnbHOT O pxmmgaEyor cdCeypHigBecMexaHIi 3
BUPOOHMUYMX npoueciB». Bwunl186.10/1 (29) .
4 . KoBanboB O. B. , KaTtlXx a A. A. , I
NOoOpi BHANbHOHEpPTEXHMMKO | oui HKM
MOTOOMprius . TOAATA: Bun. 7. T-99 3. Meni 1
HayxkoBiii kepiBauk: s 59 Odz! s [ . 1 . C. . dz. , s
rovrf, uvOet' 2M ' €Cd2 HjtY Oodzd?2 OGtetslsj n dat
[ slststcdats G 5
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MPUCTPINA 3AXUCTY EJEKTPOJIBUI'YHIB BIJT ABAPIMHUX
PEXXUMIB

Kapikosa A. O., [ -mail: annalife91@gmail.com
vOot" 2M! €d2 HJjtyOodzd?2 OcGBIs] mdztsdzise ' Yc
[ Blststcdzts @ ts

B Haw ywac i CcCHye Benuka KinbkKicT1k np
3], OAHaAaK NpaKTWYHO BCI BOHUW 301 NCHIIT
Tak.i NMOKAaAa3HWUKN HAK CTpPpyM, TemMneparTypa

3anponoHoBaHWW NpUCTpPI W 3aXxXUWCTy enekKrtT
KOHTpPONKWE O6Ee3N0OCepeAaHBY [LUBVNMAMEACHABUNUDYE
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PncyHuHdlionk Tpi i 3axuUCTy enekKTpoagBury

pimn 3axMmcTy CcKnapgaeTbcsa 3 I H (
0 reHepatopaDDbh. 4e n emieHmr amsxH kA
K oediay iDeDi2tr,0 mr pmirneepHaH DD3, T paH
3aTpUMKN cnpauywBaHHSAS Ha /i YNNbt
HuMN pob6GOTWMW NPUCTPOKW NonNArae B H
mctop VT1 onTMYHOTIO pJgaTuuMmkKka 4dac
3TaHWioBHRAaBNPOT N, NMPUYOMY MI X HWUMWU 0
TBOPOM, WO 3aKpinneHa Ha NpPpUBI AHI A M
OTBOPY Mi X <cBiTnoagiopomM Ta (@GoToTpaHs:
npus3BoaAanNTb A0 NoABM Ha BDMX olgic na yHdaenpyH
oguMHWMLUI , AKMWUWN Hapi nge Ha BXi g CKMAgaHH
OgpHOYaCHO 3 UMM Ha TaKTOBUWUW BXIi A nNi Yyl
reHepatopa Ha €PDE4ueHTax DD1. 2
AKWO ABUTYH npaywe Yy HMOIMH MABIBMIO MY a
obepTaHHSH, TO NPOMIi XKy 4Yacy, Lo npo:
AaTuyiunka HepgocTaTHI AN s nepenoBHEHHSHA
NPUCYTHI W CcuUrHan nori YyHoro Hyna i K 11K
Mpwn nepeBaHTaXgyHia eoeI0OT pOPFBMO T a C
3MeHWyBaTuca4a, BI ANOBIi A HO 3poCcTe NPOMI
I MOnynanbci B | BIH nNepenoBHWUTDbLCA. Lle np
CUrHany nNori YyHoil ogunHMLUI , cnpauytsaHt
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OBpoarHO3 T ToOpa VT2. Uepes3 BI 4oKPUTMNI
M, Bi 4 HAKOro cnpauwe enekTtpomMar H
| THMUM NycKauduewm.
3ImcTop R S5 [O0O3BONAE perynwoBarTtu Y
MNKaSAb—3SAllaBaTBHRO@GMNBHHA Nni YynnbH
TOYHOTIO BCTAQHOB/IEHHA KPUTUWYHOI Y ¢
Beae A0 3HeCTPYMNeHHA enekTtTpoagBwur
eMa 3aTpPUMKUW HeobXi gHa p[fNda nonepe
TpPpOW Ni A4 4Yac aiyclkpa lemmes KBr@QHE, BHA CYyTHY
TYUMKa WBUAKOCTI HagXxopasart
Micna ToOoOro, HAK poOTOpP ABUTYHaA 3pcC
aTHsa [onNna “Woro po3roHYy po pob6bouyold
3'ABUNTbLCA CUTHaAN NOT i YHI
HA Tpurepa DDS5, AKMUNA 3YNUHNT
po6oOTYy AOn4aS AQDR3 .4 olBeBpoeIMINOKT &Y iB
W Koediui eHT Ai NeHHS Ni YnNnbt
Oolp utcar 0B yBorkb AN A HapouwyBaHH
3axXxXnMCcTUTKU KIiNbKa enekKkTpoAas
HUX 3YNWUHUWTKU BC Tpyny. Tak
BaAaHHS TeXHONOT i YHOTY WMH MN.I
Ta pe3sunmcTtop R1 yTBOpPHWWTbL aHa
autwBaHHI X0U4U-aA30 Yeprear ai 31 No/Bd
P
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A Tpwur eipaytbdrlo WBa peasrygbiTRE e
CUrHan nNori YyHoro HYynsa, wo 3
O, YyCi X ABUTYHI B. [ToBTOpPpHE E

P
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Cc T
weolammKonniwe opgHoOro 6/710KY BX
HaTunu pas3omMm.
CTOCYyBaHHA NPUCTPOKW Yy CUCTEN
3HaAaYHO Ni ABUWKMTN Hapfi WHI CTb
S Mpu BIi ANOBOHHUNUKXNOMOL®IPKINTBE E
ocyBaTnm [gng nNyckKy Ta perynwBaHHSH
i AHOT O CTPYMYy ycCciX cxeM 30yLOXEeHHS:*S
i AHOT O CTPYMY nNOC/Ai LOBHOTIO 30y /4XE
HTaXeHHSHA.
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3

Cnucoxk BUKOPUCTAHUX JKepe.t.

1.

He
4 4
2

€Epmonaes C. O. , MyHTAaH B. O. , AK C
proo6bnapHaHHa Ta 3acobi B aBToMaTy/V
C .

: Cb6 BaanunD.a s nekTtTpoagBUTraTtTenemn. Pa

233



3. KoBanboB O. B. O6T pyeHKiMyvBya KKHsp YBMT
TATOBMUM ABWUIFIYHOM NOCTIi AHOTO CTPYyMYy N\
11, T . 364. C. 155
Haykosiii kepiBuuk: s 59 Odz' s [ . | ., C.Is. dz. , Ml
rorf, uvOet' 2M! €d2 HJjty Oodzd?2 OCtBlsj ~ dzt
[ Slsstedzs @ ts

CUCTEMA KEPYBAHHA EJIEKTPOJIBUTI'YHOM ITPUBOAY
HOJAPIBHIOBAYA KOPMIB

Kot A. A., [ -mail: nastyakot022003@gmail.com
vOot" 2M! €d2 HJjtyOodzd?2 OcBlsj ndzsdzise ' Yc
[ ssstedats G s

Manor abapkMmoTpHMO M PUT OT Y BanbHI Ma wWwwu
Ni ANPUEME BMPOIWDHMUK AMMN B KoOMMNOANEeKT.I 3
anapaTtTyporw KepyBaHHSA i 3axuncrTy, AK I
YMOB BUKOpPUCTaAaHHA. Ha Takux Mawh HKaEPis3
OAQO) TpboXxda3sHIi (cepin AO, 4AM, AWNP)
ogHOMGas3zIHOT MepeXi [ 1, 2] .

Mpwn po6oOTI eneKTpPpoOABUT YHa Bi A oA
NOTYXHI CTb, A-& @ %% oM @ B WK 0 ST0i npu pob
Mepexi. Mi Hi MaRBKIQATOPHBC TIAKKOBMKOpPUC

po6oTun TpudasHOINIo enekKkTpoaBUTIYHaAa nNpwu
MeHwWwe HI X 100 MK® Ha 1 kBT BCTaHOBI/NeEert

Mpwn npoBeAEeHHI aHani 3y enekTponp
ocobaomBD ANnNd npuBOaoy pPobBGBOUYMX OpPraHi B
KOHAEeHCaTOpPHI OBUT YHMN, K i H e BUTP MU
6e3nepepBHOI po6boTun Ta BUMaAr awTb nep
HeBenNunkKka NOTYXHI CTb NnPUBOAY MM W@ O BO 4
npouecom, AK NN XapakTepusyeTbcH B €
HaBaHTaXeHHH Ha Bany MO Xe BUKNUNK AT U
SYNUHKMN enekKTpoagBUT YHa. 3aBUWEHHHA n
NOri pweHHA eHepreTUMUYHNUX BEKASI3HIMHKIPE OE
npouyecy.
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ManozodapumHa
xopMonpuzomybansHo MaWUHE A~ 01

[9
B

{sz (53 {sc

PncyHEkkelva enekKkTpuyHa npumHumnosa A
ACUHXPOHHOT OO eneKkTpopal
nepeTBOpPlBaYyYa Hanpyrwu

O6’ ekKTOM pAgocCni gAXeHb I
Manorab6apurTHa KopMonpwur
MK ¥T-3-1 (punc. 2)

OCHOBHMUMMU enemMeHTamMmMMu

BKas3aHOI KMNMM € Kopnyec
BUBaAHTaXyBalbHUM OTBOpPO
anapart, BMUBaAHTaXyBamsHMU
eneKkTpoaoBUT YH

Mpwn npoBefgeHHI L
KopMonpuroTtTyBanbHOIT Ma Wl
faTynmKamMm TWUCKY MNOBI TpA
AaT4yYnmkKkamu KOHTPONKW [ WUHE
pewertTi cnocTepiranuncsd [
pi 3 HMUKX pexXumax po6oTwn:

HaBHTaXeHHSH npwu 3MIi HI L
po6oYyOoOro opramHy.

PuncyHdHadka uMmH a
KopMonpuroTyBa
YHI Bepca-sdA3da N
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Peani 3auil curHany 3 pgaTuyumKka TMUCKY

CoOB6O0O UWUKANI YHI KONWMUBAHHSH 3 4y a CTTAHTHA IO
pob6boyoro opramHy, ogHaK amMnnaniTypaga Kon
obepTaHHA, Kpi M TOro amMnnitTypga curHan

XapakTepowm.

3MiHa amMnai Tygpwm curHany 3 pgaTuyunka
NO3BO/MAE KITIBKIX@QHW@K OGP HIB Mi HAMK THUAcCCKyi A
WBMUWAKOCTI eBakKkyauil noapi 6HeHOT O Ma -
30ypeHb, Lo BUKNUKAAHI MNPOXOAXEHHEAM
6nNM3kKoOoCTI BIi A AaTuynk a, HeobGXIi AoHO B
UaoTHa <cKnapoBa curHany paTtdyunmka 1 Hc
AKI CHO Bi ACTEXUTMU WBUAKICTb PYyXy pobc
Peani 3auia cumrHany 3 pgaTtT4dynmkKka L[WUHaAN
CKknapoBy, dKa BMU3IHayYaeTbCHa 4YacToyigHm@
CKnapgpoBa A003BONAE Ki NbKIi CHO i AKIi CH
BM3Hayace AVNHaAMI KY eBakyaui:i noagpi 6H
peani 3auyi q noTpebye pPpoO34Ai NeHHSA i Y |
nNPpU3IBOANTDL O HeEeOoOOXIiI KHBUNXI pPIDBPTAXCWMHEKDF
NP CUHTES3I Kepytlyoro curHany.

Peani 3aui 4 A1 lO4YOT O 3HaAaYeHHSH CTPpPY
aeMoaynAauyi e curHany nNpwuw BUKOPUCTaAHHI

Ha XonocTtoMy XxXopgi, ASKa Mae «B8BHHEMWUTIATT
pexXunmm pob6oTwWu Tack [ TEeXHONMNOTri YHi no-t
aMnni Tyaow peaciTamuhHaBamT aEMeIyHA, 3a 3
i e’ peanaBaeBakyaui T noapi 6HeEeHOr o wMa

Cnucok BUKOPHUCTAHHUX JIZKEPEJI.
1 KopudvHUVWBIHe prosbepexeHHSH B arpon

KopuyuemMHuin Mwumkona, bepopeliko —BHapaeimini N
Mi APYYHUKN | 684 6eaeunmkun, 2001,

2 CmypwuriH B. M. SHUXEeHHA eHepr oB
mManorabtapuTHMNX KapvMaapumnaxhlyB anBbiHMH 1 K

LepXaBHOINoO TEeXHiIi YHOToO VYHIiIi Bep<cnmm.Fy 6 .c
Xapki B+cC .2 05218

3 KoBanbos O.B. O6rpyHTYBAHHSA ONTMWUN
ABUTYHOM nocTiiwHoOro crtpymyl moBwmdmnoky,
155164.

HaykoBiii kepiBHuk: s 59 Odz' s [ . 1 . |, C. Is. dz. , fn Is
rovrf, uvOot' 2M!' €d2 HJjtY Oodzd?2 OGtetsls ] ~ dzt
[ slsstedels @ 15
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AHAJII3 3ACTOCYBAHHSA EJEKTPOJABUI'YHIB UIA
EJIJEKTPOMOBILJIIB

Bypak O.10., [ -mail: kardinal626 @ukr.net
vOot" M €d2 HitYOoaded?2 OGBSI ndasdzBGE " Y
[ sstcdes @ s
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SHanTnM enekKkTpomMobi Nnb B YKpaiHI 3 aB,
TOCANOH ynopgob6baHRTPOMRARUNAOD BVW@mMpas nH
HeMOX/MBO. AK Wo EBPONENCHBKUMMU A
KTpomo6inie, a B CWA 6inbwe 600 T
arna CcOTHI . Taka curtyaui d Ui NTKOoOM
yn«w@T poiIMOO6i N9 WMPOKO Ni ATPUMYETDbLCA
0B I BUPOOBHMKN aBTOMOOGI nNi B BIi AoMOB
T HI . Aaxe T M 3HaAa4yYHO BWUTI AHI we np
aBHI nporpamm 3 nNi gP@AMWNKIIWO PERONTOT I
ekKTpoagBUTYH (TATroBWUMW eNnekKT-MOMOIPQ
BCTaHOBIJ/IWETDbCHA H a enneKkTpoTpaHc
TPOMOOGI Ni B— eeIVEHKUTIAD O M B M T Y M . Y T11i6p
TPOAOBUIYH NpayuwoMyBREAROEMHbBDSBO/ABYV
obpaHOro pexumy pobOTM Ta CXeMU ;

EO N e I N Ry

— O>VQYQ JOTCT WDPDPII™ DO®ODIMOT T XOOD

3MHOBWWN ABUTYH abo pagBa ABUTIYHW O,
KTpomMoOGi ns 3acHoOBaHUM H a nepeTBO
p re por aoHoH 5 . FonoBHI Yy 4acHUTKaAT alpe pTear B|
aXnmBa O0COO6NMUBI CTb KB/ gACCWYUTHHO ICOT be Jpenk
06K WM nepepjgauy, nepepgaBanbHUKX npwuc
KTpoMOTOpa HaAXoAWUTb NPAMO Ha KOIE
P WUHLU MGEIO T M 0 -96Kyoarbo enekKTpoOaoBUT YHa 6 a
EMHOIO MnNpPpUTATYBAHHA Ta BIiI AWTOBXYB
Topi. PyXx 3pa0i ACHWETbLCSA nNi Ao Ai € CE&
CUMHXPOHHI Ta CUHXPOHHI ABUT YHMN.

MHXPOHHI—OBBANTYMWHIMH® I O CTPYyMYy, Yy HAKMU
opa I AeHTMUWYHaAa 4YyacTOTI obepTaHHAaA M
HXPOHHI ABUIFIYHMU 3YyCTPITU MOXHA HewuYe
Ane € BUPOOBHUKNM aBTO, AKI ni g 4vyac
awe BCTaHOB /M@AEBUAUTHUA HCaa ME@B OCIM H X P O H H I

MKAKQ@EH ULUepH Renaul t. CUHXPOHHUMW O BWU
HacTWB effekKTpPpoKap Renaul t Zoe. Ha
py M™m. MongapHi CcTb MarHiI Ti B poTOp@Pae

MW LbOMY 3MiIi HWHETbCA Ta 3abe3nedvyye 0Oc¢
MepeBara CUHXPOHHUX ABUT y-HM aBK CHIav a €1 b
TUMI 3ayi A pekynepauyiil eHepr il ra.
KCUPYBaHHI
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Hab6araTto NONYy NA-P&C Wk ¥p OBHawphi. aglEe r y B U

r
l HHOT O CTpPpyMYy, Yy SAKWX MNOTeHUI an Ha
CTOTOW oOob6epTaHHA poTopa. Tunoswuw

HauewHi., Hanpuknap, pAob6bpe BI AOMI aBT
MepeBarm Ta Hepaoni KM eneKTPOABUT Y HI
MepeBar y enekTpoaoBUINIyHI B 3Ha4yvYHO O6I
XY HOK YAOCKOHAQ/NEeHHH i KOHCTUPYKT
ekTponpuBoOoAi B Ta i HPpacTpPpyKTypM, n

opa we 3pgaBanuncd KPUTHMUYUHBOMHW , a CTb)d /O
[lflepeBar un:

He notTpi 6HO «po3rompysBaHHSA>», Kpy T
3nocepegHbOo npw BK/MTIYEHHI . Came 3
eKTpomMObi ns He BuUMar ae H asHBeHBd AT ie M

nNyTHUKI B [AB3.
3pyuawi.c Ans BKNKWYEHHSH 3agHbOro xona
napHa Kopobka nepepady He noTpi 6Ha.

Buncoknminm KKAIA. Y MaWWH 3 eneKkTpoagBuUTy
Henoni kn. NoBrMm yac BBaxanocsa, L
eKTpoAaABAr gHaane XyiMmymsiTeipaBa AKi B
ay . Hapas3si ue HeakTyanbHO. Cy4yacHIi

COBOMY BUNYCKY, rapaHT-300 bTMP.OO6K M.

TyanbHI CTHb i T O dbakTOp, L, 0 Ma LI
C THyTIbeC A OGEeH3MHOBUM 3 a MOTYXHI CTK

eKTpomMOoOTOpi B He nocTtynaeTtTbcsa ABC.

ToMy HepgoOni kKu eneKkTpoagBUTIYHI B 3apa
HCTpPYKUI T, a Ao nor adHo pPpO3IBUHEHDO
eKTpomMoO6i ni BCK asHkaumoH aes i CLLUAN,i g3 apagntmn
HegaBHa HaBiIi Tb Yy 3axiagHi i Ta UeHTPp
A3apAagKuM TakKuUuXx MawWH 6GynuMm npobébnewmu.

t Mpn 3apsd

2 3BUYAWHOI
: 30BCi ™6 oHBE' §
| yekaTwWu 8 r
' KopucTyBartl
/ eNneKTpPOMOG,]
3apafgka J

NPUHLMUMNOM
MOOGI NbHOT OO

' . 3 e ' . 3 a nepuwi /
Hac 3apapgkwm 3apagXacThb(
baTaperl i

roganH i age
%.
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[ B N FKYyOoHn e C O

Bi ookpewmMneHo cepepj €
OB WNfKYHI € CoO. Ocob6bnwnea tae
oOpi eHTUNP obepTtoBOT OO MO N
KOHKpeTHe Koneco.

e a ki CyuyacHI MO e i
BCepeagunuHi Koni c, Ui nKoO
3ybyacTtoro peagyKkToOpa.
NO3BO/MAKEHY TYWH N 3 61 Nb lWEeHHSH
SIMEHWNTN pPU3IUNKWU, NI 4BULW

Chnucok BHUKOPHUCTAHHUX JI7KEPEJI.

1. QnexkTpomMooGUIN. Mwn ool -cva n TURLa N b
Broshura_Electro.ind(electroauto.comuua) pata 3BepHeHHSa 08.

2. Casnuy E. nN. YCTponcTBO aBTOMOOM
WK ona, 2019. 336 c.

Hayxkogiii kepiBauk: 1 sfisdz' S s90 0 [ . 1 ., C. Is. dz. ,

sOot' 2! Cd2 H, iy Oodd?2 O totslsijdd dzts getese Is:
[ttt dse s

TEXHIYHI 3ACOBM ISl JIKYBAHHSI KOCTHOT'O TPABMATH3MY
CLIIbCBKO-TOCIIOJIAPCLKAX TBAPUH METOJIAM HBY
EJJEKTPOMATHITHUX BUITPOMIHIOBAHB B JIIKYBAJIbHAX
IJISTX.

Hocann C.B., serhiitnosar@gmail.com
vOQotc' 2M! Cd2 HJjyOodzd?2 OcGtetsls n dzsEdzsG
[ sstedzts @ s

Po3po6ka He MeAWKAMEHTO3HWUX CNOCO
BUKOPUCTAHHA HWU3bBbKO eHepreTwMuUYHUX ene.

NnoHaAgp BUCOKOI yacTOTMWu (H8MHMY nimBO 3B OTMI
nNoKpaweHHAM T X NPOAYKTMUBHOCTI

Bi onori yuHi ALOC/NiI AXeHHA aK.i npoBoOA:
mMaTepi i, nokasanmn, o opraHi 3 mMu caw
eHepreTnUWYHMM efnnekKTpoOMaArHI THUX BUNPOMI

MpoBepageHiI AOCANi AXeHHA Ha TBapWUHax
EMIM HapgawTb CTUMynww4Yy i 0 Ha QYyHKLU
MoMi yeHO, WO XBWUNI BUCOKMUX YyacToT (no
T X po3noAai n, cnpundae WB MK OMY Biafgl®es s

3faTHI CTb NOWKOAXeHWUX TKaHWUH [ 3]
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Bnnue enekTpoMar Hi THUX BUNDPOMI HIOBa
6opoTbby I3 3axBOpHBaAaHHAM B SHSKOMY Bi K
HopMani sayi 0 XUTTeNI ANbHOCTI , He BMWYE
EnexkTpomamrnHpiotTvieHoBaHHA HBY 3acTtTocCcoBYH#
Yy KOpi B 3aMi HOKOYNM TUM caMUM aHTUNOBI OTV
XapuyuyBaHHSA NWOOUHMN.

TakuMuM YMHOM nepeBarow eneKkTpomMarHI
MOXe O6yTwn B O6Gar ato p ae3HITBO 3eHdaexK TCUIBOHCI oubel
TBaAapWuH I, Kpi M TOTrl O, He poob6uMTb Herar
NPOAYKTMW XapuyuyBaHHSA Bi g BUAI KyBaHMUX T
Cnucok BHUKOPHUCTAHHUX JIZKEPEJI:

1. MpecmaHn A. C. QnekTpomMar HMT HH&Yy K¢
1968.—288 ¢c.

2 . NdeBaTkoB A. ., FonaHt M. b. , bel
ponb B npouyecax Ni3:HeFneemuoe N H@OEAT Wb, 1

3. Kapnos M. A. Jledyunt BTpPpOe ObICTPEE

1981.-Bbin .—C4 .-38.6

HaykoBuii kepiBauk: Open O. M. , K. T. H. , LOoOUuEeHT |
Tennoswux unGoeota e2cm'BS, d2 HJYy OQodzd?2 OctBls
'dRBide [ BJtcO [ sltstodascE s.

240



