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I'peunn J., Apobor 1., T'omxo M., Jleyc P. BuOip Tuny enexrponpuBoay A MeXaHi3My i3 cCMCTeMAaTHYHUM HeJ0-
BaHTAKEHHAM

VY crarTi pO3KpPUTO NMTAaHHSA MOOYIOBH Ta pOOOTH MOAPIOHIOBaYAa KOPMiB, CXEMU KEPyBaHHS CHCTEMU aBTOMATH30BAHOTO
eNEeKTPONIPUBOY. 3a CyJacHMX YMOB pOOOTH IOApPiOHIOBada, BPaxXOBYIOWM IIepe0oi 3 eIeKTpONOoCTavyaHHSM, Oarato
TiNPHIEMCTB BUKOPICTOBYE Pe3ePBHI Kepelta )KUBIECHHS, sKi MalOTh 0OMEXEeHY ITOTYKHICTh. TBapHHHHITbKA TaTy3b IIOCTIHHO
notpedye HAasSBHOCTI KOPMIB, a TOMY IHKOJM HEOOXiJHO 3/iHCHIOBATH MOAPIOHEHHS MPU KHBJICHHI BiJl PE3CPBHUX [DKEpPEIT
XKUBJICHHSL. J{71s TosiermeHHs poOOTH Pe3epBHOTO JLKEpeia )KUBJICHHS MOKHA 3MEHILIUTH PiBeHb 3aBaHTAXEHHS I0piOHIOBaYa.
IpoananizoBaHo iHImI THUOM MOAPiIOHIOBadiB, OyJOBY Ta pOOOTY CXeM KepyBaHHS CHCTEMaMU aBTOMATH30BaHOTO
CJIEKTPOIPUBOAY. 3alpOIIOHOBAHO MPOBECTH MOJICPHI3AII0 E€JIEKTPONPHBOLY 3aBISKH 3aMiHI peryirOBaHHS BBIMKHEHHS-
BIMKHCHHS aCHHXPOHHOTO JIBUTYHA BBE/ICHHSIM IUIABHOTO PETYIIOBaHHS 3aBAaHTKCHHS 3a JIOTIOMOT'0I0 YaCTOTHOTO KePYBAaHHS
MIBHIKOCTI 00ePTaHHSA aCHHXPOHHOTO JBUTYHA MEXaHI3My 3aBaHTKECHHS. A TakoxX JUIs 3abe3nedeHHs poboTn noapibHIoBava
3a YMOBH XXHBIICHHS BiJl JDKepella Pe3epBHOTO JKHMBICHHS OOMEXKEHOI ITOTYKHOCTI 3a0e3IeUNTH BBIMKHEHHS OCHOBHOTO
JIBUT'YHA NO/PiOHIOBaYa Ha OHIKEHY HAIPYTY 3a JONOMOTIOI0 IEPeMUKaHHS 0OMOTOK Ha CXEMY <«3ipKa.

ITobynoBaHo Mozenb 3alpPOINOHOBAHOI CHCTEMM aBTOMATH30BAHOTO EJIEKTPOIPUBOLY IOAPIOHIOBaYa 3 aBTOMATH30BAHOINO
nojayer0 MpOAYKLil Ha MHoApiOHEHHA Ha 0a3i 4acTOTHOrO mepeTBoproBaua. IIpoBeneHo AociimxeHHA Horo poboTH B
HOMIHAITBHOMY PEXHMI, a TAKOX IIPH KUBJICHH] 32 MOHIDKEHOT HATIPYTH KUBJIIEHHS 33 CXEMOIO «3ipKa» Ta 3MEHIIEHOMY CHTHAII
3aBaanHs. OTpuMaHi TpadiuHi 3aJIeKHOCTI MEPEXiHUX MPOLECIB MPH 3MiHI HABAHTAXKCHHS TMOKA3aJH BHCOKY IIBUIKOJIIO
CHCTEMH aBTOMATH30BAHOTO ENEKTPONPHBOAY, IO 3abe3nedye MOXKIMBICTE POOOTH CHCTEMH EIEKTPOIPHBOLY 3 BHUCOKOIO
IPOAYKTHBHICTIO.

TexHonoriyuuii epexr Bix 30UIbIIEHHS NPOIYKTUBHOCTI IOApiOHIOBaYa PH poOOTi B HOMIHAIBHOMY PEXHMI — 332 PaxyHOK
BIICOKOI IMBUIKO/IT MOKHA 3aBaHTAXKyBATH EJIEKTPOIIPUBIN IO HOMiHATFHOTO HABAHTAXKCHHS, OCKLIBKHU IIePEBaHTAKCHHS Ty)Ke
MIBHJIKO BiIPAaIbOBYIOTHCS CHCTEMOI0 aBTOMAaTHIHOTO KepyBaHHS, a TAKOXK 3a0e3IeueHHs poOOTH MoApiOHIOBaYa 38 CyJ9acHIX
TpoOIIeM 3 eTeKTPOIOCTavYaHHAM, a caMe poO0Ta Bl [Kepesia 0OMeKeHOT TOTYKHOCTI.

KaouoBi ciioBa: enekTporpusij, nmopiOHIOBaY, NEPETBOPIOBAY YaCTOTH, MOIEIb, rpadiuyHa 3aIe)KHICTb.

Hrechyn D., Drobot I., Hoshko M., Levus R. Selecting the type of electric drive for a mechanism with systematic
underloading

The paper discusses the design and operation of a feed grinder and the control scheme of an automated electric drive system. In
modern operational conditions, many enterprises face power outages and utilize backup power sources with limited capacity.
Given the livestock industry's constant need for feed availability, it sometimes becomes necessary to perform grinding operations
while relying on these backup power sources. To facilitate the operation of the backup power source, it is possible to reduce the
load on the grinder. The paper also analyzes other types of grinders, along with their structures and control schemes for
automated electric drive systems. A proposal is made to upgrade the electric drive by replacing the on-off control of the
asynchronous motor with smooth load control, achieved through frequency control of the motor's rotation speed. Additionally,
to ensure the grinder operates effectively with a backup power source, it is recommended to connect the main motor to a reduced
voltage by configuring the windings in a "star" circuit.

The work describes a developed model of the proposed automated electric drive system for a grinder, which includes an
automated feeding mechanism based on a frequency converter. Research was conducted to evaluate its performance in both
nominal operating mode and when supplied with reduced voltage according to the "star" configuration and a lower task signal.
The graphical representations of transient processes during load changes demonstrated a high response speed of the automated
electric drive system, which enables efficient performance.

The technological benefits of increased grinder productivity in nominal mode are attributed to this rapid response, allowing the
electric drive to handle its nominal load effectively, as the automatic control system can quickly manage overload situations.
Furthermore, the system ensures the grinder operates smoothly despite contemporary power supply challenges, particularly
when running off a limited power source.

Keywords: electric drive, grinder, frequency converter, model, graphical dependence.
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Pospin 5

IMocTtanoBka npodaemu. [lompiOHrOBaY Mae
TPU OCHOBHI IBUTYHH: TOJIOBHHU IBHUTYH — II¢ JBHUTYH
MOJIPIOHIOBAJIBHOTO ~ MEXaHi3My, JIBa  JOMOMDXHI
JBUTYHU — JJIsl 3aBAHTAKCHHS Ta BHBaHTa)XCHHsA. Pi-
BEHb 3aBAaHTAXCHHS PETYIIOEThCS BMHKAHHAM Ta
BUMHKAHHSM JBUT'YHA MEXaHi3My 3aBaHTakeHHs. Ta-
KHM YHHOM, PETYJTFOBaHHS € CTPHOKOIOIIOHNM, 1 TOMY
B Jpo0apIli 3aBIW BHHUKAIOTH CUTYaIlii IepeBaHTa-
KEHHS 1 HEIOBAaHTAXEHHSA, IO MPU3BOIAUTH IO
neperpiBy JBUTyHA MOJpiOHIOBaYA i TIepeBaHTAKEHHS
Mepeski gepe3 peakTUBHUH CTpyM. [IBUTYHH MEXaHi3My
3aBaHTAXKEHHS YacTO IiIAlOTHCS MPSIMOMY 3aIyCKYy,
IO TaKOXX MOXKE IMPUCKOPUTHU TIOJIOMKH. 3AEOLIBIIOTO0
IBUTYH  MEXaHi3My  pPO3BAaHTAXEHHS  IIPAIIOE
Oe3rnepepBHO 32 HEBEIMKUX HABAHTAXKCHB.

OxpiM TOrO, 32 Cy4aCHUX YMOB POOOTH MOPi0-
HIOBa4a, BPaXOBYIOUH I1epeoi 3 elNeKTPONOCTauaHHsIM,
0araTo IiIIpPHEMCTB BUKOPHUCTOBYE Pe3EPBHI JKepena
KUBJCHHSA, SKi MalTh OOMEXKEHYy MOTY>KHICTb.
TBapuHHHITBKA Tally3b MOCTIHHO MOTpeOye HASIBHOCTI
KOpMiB, a TOMY IHKOJIM HEOOXiIHO 3/iiCHIOBATH
NoApiOHEHHS NMPH SKUBJICHHI BiJl pE3epBHUX JDKEpel
XKUBNEHHA. [ monermenHs poOOTH pe3epBHOTO
JDKepeNia  JKUBIICHHS MOXKHA 3MEHIIUTH — PIBEHb
3aBaHTaKeHHS THozpiOHIOBava. [Ipy mbOMYy OCHOBHUIA
IBUT'YH BEJHMKOI IOTYXXHOCTI TpaIioe Hee(eKTUBHO 3
HHU3BKUMH KOe]iLlieHTOM KOPHUCHOI Aii Ta Koe(illieHToM
MoTYyXKHOCTi. J{mg 3a0e3medyeHHs] BHIMX 3HAYCHb
TEXHIKO-€KOHOMIYHHMX TIOKa3HUKIB JOLLILHO JIBUTYH
MEPEMKHYTH B PEXKHIM «3ipKa.

AHali3 ocTaHHIX JOCTiI:KeHb i myO.riKamiii.
EnexktponprBoay € OJHUMHU 3 OCHOBHHX €HEProcIio-
XKMBAIOUMX MPHUCTPOiB. OAHMM 3 HaHOLIBII eHepro-
€MHHX TIPOIIECIB Y CUILCHKOTOCHIOAAPCHKOMY BHPOO-
HHUITBI € BUpOOHHITBO KopMmiB [1; 4; 7]. ¥V mpomy
MpoLleci  BUKOPHCTOBYETBCSI JBUTYH —IOTY)KHICTIO
6mm3pko 30 kBT. [l pamioHaIbHOTO BHUKOPUCTAHHS
EIIEKTPOCHEPrii Ta 3a0e3MeueHHs] HAaJEeKHOI SKOCTI
MPOIYKIIii IBUTYH Ma€ IEMOHCTPYBATH BHCOKI TEXHIKO-
€KOHOMIYHI TMOKa3HWKH. [IjI1 1bOro MOBWHHI OyTH
moOyImoBaHI CXEMHU i CHCTEMH eJIEKTPOIPUBOAY, SIKi
3a0e3meuyioTh 11 yMoBH [1; 5]. EnexTpoaBuryHu mis
HABaHTA)XYBAJbHUX MEXaHI3MIB 4YacTo OyAyloTh 3a
CXEeMaMH YBIMKHCHHSA-BUMKHEHHS 3 BHKOPHCTAHHIM
CHCTEMH MPSIMOTO IYCKY aCHHXPOHHMX JIBUTYHiB. Lleit
crocib Mae Hu3KY HemodikiB [2; 3; 6; 8; 9]: mpsvuii
IMyCK aCHHXPOHHHX IBUTYHIB 3 KOPOTKO3aMKHEHHUMHU
POTOpaMH; YacTUi MPSIMUH ITyCK iHOZI MTPU3BOIUTE 10
BCTAHOBJIGHHS JIBUTYHIB 3 OUIBILOIO MOTYXHICTIO, HIK
e HEeOoOXiAHO mix HaBaHTaXeHHAM; Hu3bki KKJI i
KOe(Ili€HT TMOTY)KHOCTI JBHUTYHa HaBaHTa)KCHH,
OCKUTBKH MAJIOTIOTYXXHi ABUTYHU IIBUIKO BHUXOISTH 3
namy.

OCHOBHWUIA IBUT'YH MOPIOHIOBaYA YaCTO PAIIOE
3 HU3bKUM HAaBaHTKCHHSM 4epe3 BiICYTHICTh peryJIro-
BaHHA HABAaHTAXXCHH], IO O3HAYAE HepallioHAIbHE
BUKOPHCTAHHS BCTAHOBJICHOI IMOTY)KHOCTi, HHU3BKHI
KK]I i aus3bkuii koedirient motyxuocri [1; 5]. Vei mi
HEJOJTIKM BHUMAraloTh MOJCpHI3allii TaKUX CHCTEM
KepyBaHHA. HasBHI cHCTeMH €NeKTPONPUBOAY MAIOTh
HU3BbKI TEXHIKO-€KOHOMIUHI TOKa3HWKH, 3HIDKCHY
HaIIHHICTh TOAPIOHIOBAYIB Ta EJICKTPOIIPUBOJIIB, BH-
COKi BUTpaTH Ha PEMOHT €NIEKTPOOOIaIHAHHS, ITiJIBH-
IIIeH] BTPaTH €JIEKTPOEHEpPrii Ta HepalioHAIbHE BHKO-
PHCTaHHS BCTaHOBJIEHOI MOTyXHOCTI. {1 Toro mob
3HAWTH ONTUMANBHUM PeXUM poOOTH, TOOTO HaBaH-
Ta)KCHHS HA HOMIHAJIBHY MTOTY>KHICTh TOJIOBHOTO JIBUTY-
Ha ToIpiOHFOBaYa, HEOOXiJHE aBTOMATH30BaHe 1 TUIABHE
peTy/IOBaHHS HaBaHTaXeHHs. J[ys ympaBiiHHA piBHEM
HABAaHTAXKECHHSA HEOOXITHO KOHTPONIOBATH  piBEHb
HABAaHTA)XCHHS Ha TOJOBHUH MABUTYH. 3aleKHO BIX
3HAYEHHS PEryTIOETHCS MIBHUAKICTh TOIaYil MaTepiaay B
noapiOHroBay. [l sKicHOT MoJepHi3alii HeoOXiTHO
3HaTH OUIbIIE MPO CHMOCOOW 3aBaHTAKCHHSA, TUMH Ta
ENEKTPONPUBOIM TOPiOHIOBaYiB i Apobapok. PiBeHb
BUKOPHUCTAHHS CJICKTPOJIBUIYHIB BH3HAYa€ HABaHTa-
JKEHHSI Ha MEpEeXy Uepe3 peakTHBHI CTPYyMH. Y CUIbCh-
KOMy TOCIOAApCTBI HYaCTKa HEKEPOBAHHUX CJICKTPO-
npuBoAiB nepesuiye 70 %. Jlns YHUKHEHHs TiepeBaH-
TOKCHb 10 CTPYMY, TOTY)XHICTh HEPEryJIbOBaHHX
CJICKTPOIPUBOIiB  YacTO 3aBHINYIOTh. SIK HACIHIIOK,
JBUTYHH YacTO € HEIOBAaHTAKCHHMH 1 MPAIOIOTH 3
Hu3bkiM KK/ 1 HU3bKUM KOS(IIIEHTOM MOTYKHOCTI.

31e0iIbIIOr0 B EIEKTPOIPUBOAAX CUILCHKOTOC-
MOJAPCHKOi TEXHIKU 3aCTOCOBYIOTH ACHHXPOHHI ITBH-
r'yHU. [I71s1 perymoBaHHS MIBUIAKOCTI OOEPTaHHS €IEKT-
POABUTYHIB BUKOPUCTOBYIOTHCS YaCTOTHI IIEPETBO-
proBadi.

ITocranoBka 3aBaanusa. Hamre pocnimkeHHSA
MPUCBSYEHE OOTPYHTYBAHHIO CXEMH EJIECKTPOIIPUBOY.
Heob6xigHo npoanainizyBatu moOyJI0By Ta 0COOIMBOCTI
po0OTH aHAJOTIYHUX MEXaHi3MiB, 3alIPOIIOHYBAaTH THII
CXEeMH aBTOMaTH30BAaHOTO eJIEKTPOIPUBOTY MOAPiOHIO-
Baua, MOOYIyBaTH MOJENb 3allpPOINOHOBAHOTO aBTOMa-
TH30BAHOTO EJIEKTPOIPUBOAY H TIPOBECTH MOJEIIO-
BaHHS HOTo poOOTH.

Bukian ocHoBHoro marepiamy. Mu mpoaHa-
J3yBaJIM ICHYFOUI CXEMH PETyJIIOBaHHS 3aBaHTaKCHHS
nmoapiOHIOBawiB Ta apoGapoxk. Ha wHamry mymKky,
JOIUTBHIIIE OYIT0 O 3aBaHTAKEHHS PETYJTFOBATH TIABHO
3aJIGKHO BiJl CIIOXHUBAHOTO CTpyMYy. JlJsi Iboro HEOO-
XiTHO PpETyTIOBaTH IIBUAKICTH OOEpTaHHS IBHUI'YHA
3aBaHTa)XyBaJIbHOT'O TpaHcHopTepa. MU BUPILIWIIH, 110
JOIIPHO BHKOPUCTATH CHUCTEMY CIICKTPOIPHBOLY
MIEPETBOPIOBAY YACTOTH — ACHHXPOHHUH TBUTYH.
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Jns  3pificHeHHS peryiioBaHHA INBUOKOCTI  moxapiOHIoBaua. [Ipu 30LTBIIEHHI 3aBaHTaXKCHHS CHC-
o0epTaHHS aCHHXPOHHOTO [BHTYHAa BHKOPHUCTAEMO TEMa aBTOMATHYHOTO KEepyBaHHS 3a0e3NEeUUTH 3MCEH-
MIEPETBOPIOBAY YACTOTH, HA SKWA 3aBEAEMO CHTHAN  IICHHS TMOAAYi CHPOBHHH, a MPU 3MEHIICHHI CIOXKH-
BiJI’€MHOTO 3BOPOTHOTO 3B’SI3KY 32 CTPYMOM JIBUTYHA  BaHOTO CTPYMY, HAaBIaKH, 30UTHIIUTb.
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Puc. 1. Mozesp 3anporioHOBaHOI CHCTEMH aBTOMATH30BAHOTO €JICKTPOIIPHBO/Y MOAPIOHIOBAYA KOPMIB
Fig. 1. Model of the proposed system of automated electric drive of the feed grinder

Puc. 2. I'padivni 3a1€XKHOCTI TIEpeXiTHUX NPOLECIB PH PoOOTI y peKiMi, OJIM3bKOMY HOMIHAJIBHOTO: TIOTYXKHICTB,
KyTOBa MIBUAKICTH Ta MOMEHT AJ]2, KyToBa mBHIKICTH Ta MOMEHT AJ[1, MoneTIOBaHHS 3MiHA HABaHTAKCHHS
Fig. 2. Graphical dependences of transient processes when operating in a mode close to nominal: power, angular
velocity and torque AD2, angular velocity and torque AD1, modeling of load changes
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[Ipouec monpiOHEHHS KOPMIB JyXe €Hepro-
eMHUH. OCHOBHMM CIIO)KMBA4eM €JIEKTPOSHEeprii €
IBUTYH monpiOHIOBada. MU mpomoHyeMo i 3a6e3-
MeYeHHs #Horo poboTH B yMOBax OOMEXEHOI
MOTYXHOCTI JiXKepelia >KUBICHHA OOMEXKHUTH PiBEHb
3aBaHTA)KCHHS 3MEHIICHHSAM CHTHAJy 3aBJaHHS Ha
CJICKTPOIIPUBOI MEXaHi3My 3aBaHTakeHHs. [Ipore
e NpU3BEAe 10 3HIDKEHHS TEXHIKO-€KOHOMIYHHX
MOKAa3HUKIB OCHOBHOT'O JBHIYHa BEJIUKOI IOTYX-
HOCTi. MU IIPOTIOHYEMO TSl TAKOTO MEXaHi3MYy, STKAN
MOKE CHCTEMaTHYHO HEIOBAaHTAKYBATHCH, 3aCTOCY-
BAaTH CXEMY BBIMKHCHHs «3ipka». ¥ TakoMmy pasi Mu
OTPUMAEMO 3HW)KEHHS HAIIPyTH KHMBJICHHS J[BUTYHA,
IO JO3BONUTH 3a0e3MEeUYWTH BHIII  TEXHIKO-
€KOHOMIYHi TOKa3HUKH.

Jlnist bOTO B CXEMi eNIeKTPONPHBOY HaM HE0O0-
XiZIHO, KpiM 3MEHIICHHsS CUTHAIy 3aBJaHHSI Ha
3aBaHTaKYBAJILHOMY JIBUTYHI, JOTMPAIIOBATH CXEMY

UL TIEPEMUKAHHS Y CXEMY «3ipKa», sIka 3a3BHYail BUKO-
PHCTOBYETHCS SIK IYCKOBA JIII OOMEKCHHS ITyCKOBHX
CTpYMIB. 3BHYaliHO, TaKke PIilICHHS CYTTEBO 3MEHIIUTH
MPOAYKTHBHICTh YCTaHOBKH, 4epe3 Ii¢ TPHBAIICTh
po0OTH MexaHi3My HeOOXiTHO Oy/e 30UIBIINTH, TPOTE
MpoIec BUPOOHHUITBA He Oy/1e 3yIUHEHUH.

[ aHanizy poOOTH 3alpoOIIOHOBAHOI CHCTEMH
ABTOMATH30BaHOTO EJIEKTPOIPHBOLY MH TOOYIyBaH
HOro CTpyKTYpHO-MaTeMaTH4YHy MOJIENIb Y MaTeMaThy-
Homy cepemosuit Matlab/Simulink (puc. 1).

[IpoBenm nocmimkeHHs HOro poOdOTH B PeXKuMI,
6M3BKOMY 10 HOMiHATBHOTO (puc. 2), a TAKOXK MPH
JKUBJICHHI 32 TOHIDKCHOI HANPYTH JKUBJICHHSI 3a
CXEMOI0 «3ipKa» Ta 3MCHIICHOMY CHTHATI 3aBIaHHS
(puc. 3). Otpumani rpadiuHi 3a7I€KHOCTI TEPEXiTHIX
MPOLIECIB TIPH 3MiHI HABAaHTAKEHHS ITOKA3aJH BHCOKY
MIBUAKOMIIO CHCTEMH aBTOMATH30BAaHOTO EIEKTPO-
NPHUBOJY, IO Ja€ 3MOTY POOOTH CHCTEMH €JIeKTpO-
MPUBOJLY 3 BUCOKOIO ITPOJYKTHUBHICTIO.

Puc. 3. I'padiyni 3a1e)KHOCTI EPEXiAHUX MPOIIECIB P POOOTI Y PEIKUMI
TIPY OHIKEHIH HAMpy31 )KUBJICHHS . OTY)KHICTh, KYyTOBa IIBHIKICTh Ta MOMEHT AJl2, KyTOBa IIBHIKICTH T MOMEHT
AJIl, MozenroBaHHs 3MiHM HaBaHTaKEHHS
Fig. 3. Graphical dependences of transient processes when operating in the mode
with reduced supply voltage: power, angular velocity and torque AD2, angular velocity and torque AD1,
modeling of load changes
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BucHoBkHu

1. VY mpami po3KpHTO MHTaHHS TOOYIOBH i
poOOTH TOApIOHIOBaYa KOPMIB, CXEMH KepyBaHHS
CHCTEMH aBTOMATH30BaHOTO EJIEKTporpuBomy. IIpo-
aHaNI30BaHO iHIIN THIIM MOJAPiIOHIOBauiB, OyIOBY Ta
pobOTy cXeM KepyBaHHS CHCTEMaMH aBTOMATH30-
BaHOT'O EJICKTPOIIPHUBO.LY. JJ0 OCHOBHUX HEOMIKIB CIIiJT
BITHECTH pETYIIOBAaHHSI pIBHSA 3aBaHTAXCHHSI 32
JOTIOMOT 010 BBIMKHEHHS-BUMKHECHHSI TBUTYHA 3aBaHTa-
YBaJIBHOT'O MEXaHi3MYy.

2. 3amporioHOBaHO TIPOBECTH MOJCPHI3AII0
SNEKTPOIIPUBONY CIIOCOOOM 3aMiHH PETYITIOBAHHS
ACHHXPOHHOTO  IBWTYHA
BBEJICHHSIM IUIABHOTO PETYITIOBAHHS 3aBAHTAKCHHS 3a
JIOTIOMOTOI0 YacTOTHOTO KEpyBaHHS IBUIKOCTI 00ep-
TaHHS ACHHXPOHHOTO [BUTYHa MEXaHI3My 3aBaHTa-
JKCHHSI, 110 YCYHE 3a3Ha4YeHl HETOJIKU ICHYFOUMX CXeM
€JIEKTPOTIPUBO/IIB aHAJIOTTYHUX MEXaHI3MiB.

3. 3ampormoHoBaHO Iy 3a0e3MmedeHHsT PoOOTH
MoJpiOHIOBaYa 32 YMOBH JKWBJICHHS BiIl JpKepena
PE3EpPBHOTO JKUBJICHHS 0OMEKEHO1 MOTYKHOCTI 3a0e3-
MEYNTH BBIMKHEHHS OCHOBHOTO JBUTYHA IOJPiOHIO-
Bava Ha TOHIDKEHY HAIPYTy 3a JOIIOMOTOI0 TepEeMH-
KaHHg OOMOTOK Ha CXEMY «3ipKa», IO JacTh 3MOIY
MpaIfoBaTH MeEXaHi3My B yMOBaX CHCTEMaTHYHHX
nepeOoiB B €IEKTPOIOCTAUaHH.

4. TloOynoBaHO MOJETh 3aPONIOHOBAHOI CHC-
TEMH aBTOMAaTHU30BAHOTO EJIEKTPOIPUBOAY MOAPiO-
HIOBaYa 3 aBTOMATH30BAHOIO MOAAYCI0 MPOAYKIIl Ha
MoJpiOHEeHHST Ha 0a3i YacTOTHOro IepeTBOPIOBAYA Y
MateMatuaHoMy cepenosuiini Matlab/Simulink.

5. TlpoBeneHo AOCTiIKEHHS POOOTH aBTOMa-
THU30BAHOTO EJICKTPOIPHBOLY Ha TOOYI0BaHiH MOIENi B
HOMIHAJIbHOMY PEXHMi, a TaKOX IPH >KUBJICHHI 32
TIOHIDKCHOI HAIIPYTH JKUBJICHHS 332 CXEMOIO «3ipKa» Ta
3MEHIICHOMY CHTHAIi 3aBmaHHsA. OTpuMani rpadidxi
3aJIeKHOCTI MEePEeXiAHUX MPOIECiB IPH 3MiHI HaBaHTa-
JKCHHsI TIOKa3aJd BHCOKY IIBHIKOAI0 CHCTEMH
ABTOMATH30BaHOTO €JIEKTPOIPHUBOAY, IO JAE MOXKIIH-
BICTh POOOTH CHCTEMH EJEKTPOIIPUBOLY 3 BHUCOKOIO
MPOAYKTHBHICTIO. TexHomnoriunuid edekt Bix 3011b-
IICHHS TPOIYKTUBHOCTI MOAPIOHIOBaYa MpH poOOTI B

BBIMKHEHHS-BUMKHEHHS

HOMIHAJBHOMY PEXHMI — 3a pPaXxyHOK BHCOKOI
UIBUJIKOAI MOXKHA 3aBaHTAXYBATH €JICKTPONPHUBI 10
HOMIHAJBHOTO HABAHTAKCHHS, OCKUIbKM MepeBaH-
TaKSHHS JAy)Ke IBUIKO BiIIPaIbOBYIOTHCS CHCTEMOIO
aBTOMAaTHYHOIO KEpyBaHHS, a TaKOXkK 3a0e3reueHHs
pobotu moapiOHIOBaYa 3a CydacHHX IIpodieM 3
eNEeKTPOIIOCTAYaHHAM, a came poboTa BiI JoKepena
00MEKEHOI MOTYKHOCTI.

6. AHAIOTriYHO MOXXHA BHKOPHCTOBYBaTH 3a-
MPOTIOHOBAHE PIlICHHS PETYJIIOBAHHS 3aBaHTAKCHH,
10 BHUKOHYIOTh BBIMKHEHHSM-BUMKHCHHSM [BHTYHA
MeXaHi3My TMojavi, a TaKOoXX 3aCTOCYBaHHS METOIY
BBIMKHCHHSI HA TOHM)KEHY HAMPYTY 38 CXEMOIO «3ipKa»
MIPY KHMBJICHHI B JDKEpena HEBEJHKOi IOTYKHOCTI
IHIMMX MEXaHI3MiB.
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