IHCTUTYT EHEPreTUKN Ta CUCTEM KepyBaHHA

Cneyianizayia:
EnekTpomexaHiyHi cuctemumn aBTomaTu3salii Ta eNeKTponpuBoa,.
EneKTpuuHi mawuHM i anapatu
(kog 141/0108)

CneyianbHicme:

EnekTpoeHepretTnka, eNekTpoTexHIKa Ta eNeKTPOMEXaHiKa
(kopg 141)

lany3b 3HAHG:
EnekTpuyHa iHXeHepia
(kog, 14)

MNepenik gucumnnix
ANA BCTYNY Ha HaBYaHHA 3a OCBITHbOIO NPOrpamolo NiaroToBKMU maricTp

e EnektpuyuHi anapartu

e EneKTpuuHi mawmHu

e Enekrponpusip,

e Teopia aBTOMaTUUHOro KepyBaHHA (BMbpaHi po3ainu 2)



Avcuunnina: EnekTpuyHi anapaTtu

Po3gin 1. OcHoBM Teopii EA
§ 1. EnekTpuyHuin anapat (EA) sk 3acib KepyBaHHS noTokamu eHeprii. Knacudikauis EA 3a
NPU3HAYEHHAM, 32 CTPYMOM, 3@ HAMpPYroto
§ 2. KiHemaTtuyHi i ctatnuHi anapatn. OcHOBHI TeHAeHUii po3suTKY EA. Bumoru go EA. YMoBHI
nosHayvyeHHA EA

Po3gin 2. EneKTpomarHiTHi i enektpomexaHiuHi asuw,a 8 EA

§ 1. BUKOPUCTaHHA e/IeKTPOMEXaHIYHUX NPUCTPOiB B EA. MarHiTHi KOJ1a eIeKTpoMarHiTis
nocTiHoro ctpymy. MeTtogm po3paxyHKy

§ 2. MarHiTHi NpoBigHOCTI NOBITPAHUX NPOMIXKKIB. PO3paxyHOK NpoBiAHOCTEN MiXK NapanensHUMU
NAOWMHAMM i NNOWMHAMM HAXMAEHMMM Nig, KyToM. MeToamn po3paxyHKy MarHiTHUX NpoBigHocTeln

§ 3. Po3paxyHOK HeniHiMHUX MArHiTHUX Kifl. 3aranbHe PiBHAHHA MarHiTHOro KOAa 3 BpaxyBaHHAM
NOTOKIB PO3CIAHHA | MArHITHOrO ONOPY MarHiTONPoOBOAA

§ 4. NepeTBOPEHHSA eHeprii B eneKTpomarHiti. Cuna enekTpomarHiTHoOro NpuTaraHHA. TArosa
XapaKTepUCTMKa eNleKTpomarHiTa. Po3paxyHOK TAroBOi XapaKTEPUCTUKM 3 BpaxyBaHHAM MArHiTHOro onopy i
NOTOKIB PO3CiAHHA

§ 5. MarHiTHi Ko/1la eNIeKTPOMArHiITiB 3MIHHOrO CTpymy. 3acTynHa cxema. Po3paxyHOK MarHiTHUX Kin
3MIHHOTO CTPYMY 3 K.3. BUTKOM. Oco6/IMBOCTi pO3paxyHKY TArOBOI XapaKTEPUCTUKN eNeKTPOoMarHita
3MIHHOTO CTpyMy

§ 6. Y3roa)KeHHsA TAroBOi XapaKTePUCTUKN | XapPaKTEPUCTUKU NPOTUAIOUMX NPYKUH. EnemeHTH
OVHAMIKM enekTpomarHiTa. Yac cnpautoBaHHA. MeToamM NPUCKOPEHHA | CNOBIJIbHEHHA CNpaLoBaHHA
eNeKTpoMarHiTa

§ 7. EnektpoamHamiyvHi 3ycmnna 8 EA. PO3paxyHOK eNeKTpoAMHAMIYHUX 3yCuiib. EnekTpoguHamiyHi
3ycuans 3a pisHMx Gopm CTpymonposois

§ 8. HarpiBaHHa EA. xkepena Tennotu B anapatax. OcobanBocCTi po3paxyHKy BTpaT. HarpisaHHs
OAHOPIAHMX eleMeHTIB B yCTasleHOMY peXXumi. HarpiBaHHA anapaTtis B nepexigHux pexxnmax poboTu.
MoHATTA NOCTiIMHOroO HarpiBaHHA. KOPOTKOYACHMI | NTOBTOPHO-KOPOTKOYACHMI pexkmmm poboTn. HarpisaHHA
CTPYMOMNPOBOAiB Y pa3i KOPOTKMX 3aMUKaHb. TepMidHa CTilKicTb anaparTis

Po3pgin 3. KoHcTpyKUia Ta npuHUMN gii Tunosux EA

§ 1. EnekTpuyHi KOHTaKTU. ONip 3aMKHYTMX KOHTaKTiB. HarpiBaHHA KOHTAKTIB i iX OM-BOJIbTHA
XapaKTEPUCTUKA. 3BaptoBaHHA KOHTaKTIB. KOHCTPYKLiA KOHTaKTIB. ABMLIA, L0 CyNnpOBOAXKYOTb 3aMUKAHHA
Ta PO3MUKAHHA KOHTAKTIB. [epKoHM

§ 2. EnekTpunyHa gyra Ak ABULLIE Nig Yac KOMYTaLiT eNeKTPUYHMX Kin. BonbT-amnepHa
XapaKTepPUCTUKA CTALiOHAPHOT AYrM NOCTIMHOTO CTPYMY. YMOBM rOpiHHA | NOracaHHA eNeKTPUYHOI Ayrm
nocTiHOro cTpymy. EnekTpmnyHa ayra B Kosiiax 3MiHHOTO CTPyMy. YMOBW 3anasitoBaHHA eIeKTPUYHOI Ayrn
NicNA NPOXOAXKEHHA CTPYMY Yepes Hy/b B KOJ1AX 3 aKTUBHUM i iHAYKTMBHMM HaBaHTa*KeHHAM. [lyroracHi
npuctpoi EA

§ 3. EA KiHemaTM4HOI KomyTauii. EnekTpuyHi anapaTti po3noginbymx NPUCTPOiB HU3bKOT HANPYTu.
ABTOMATUYHI BUMMKaui. MpunsHayeHHa. Bumorn. KoHcTpyKuia. 3anobixkHUKN. OCHOBHI NapameTpu i BUMOTH.
Po6oTa 3anobirKHWKa 3@ HOMiIHaNbHOTO CTPYMY | CTPYMax KPOTKOro 3aMMKaHHSA. Bubip 3anobixkHuKiB.
EnekTpuyHi anapaTv ynpasaiHHA eneKkTponpmMBogamMn. KOHTAKTOPM NOCTIMHOIO Ta 3MiIHHOTO CTPyMY.
KoHcTpyKuis. Bubip KoHTakTOpiB. MarHiTHi nyckadi. HanienpoBigHNMKOBI 6@3KOHTaKTHI eNemeHTH
eNeKTPUYHMX anapaTiB. TUPUCTOPHI NycKadi. Hegoniku i nepesarn HanisNPoBiAHWKOBOI i KOHTAKTHOI
KomyTau,ii

§ 4. Pene. Knacuoikauia. OCHOBHi XapaKTepuCTUKKU. Bumorn. EnektpomarnitHi pene ctpymy i
Hanpyru. KoHcTpyKuia. Bubip pene. Tennosi pene. MpuHumn gii. KoHCTpyKUis. IHAYKUiNAHI pene. MpuHumn
Aii. KoHcTpyKuia. EnekTpomexaHivyHi pene yacy. OCHOBHI XapaKTepuCcTUKU. KOHCTpyKLia. PeryntoBaHHA
BUTPUMKM Yacy B peJsie 3 e/IeKTPOMArHiTHUM CNOBiIbHEHHAM

§ 5. MarHiTtHi nigcuntoadi. Teopis i OCHOBHI CMiBBIAHOLWEHHSA APOCENbHOTO MarHiTHOro
nigcuntoBaya. XapakTepuUCTUKU KepyBaHHA MarHiTHOro nigcutoBaya. 30BHiLlLHI 3BOPOTHI 3B’A3KW. PeneliHni
pexunm poboTn MarHiTHoro nigacuatoBada. MarHiTHUIM nigcuatoBay 3 camoHacuyeHHAM. [BonisnepioaHi
cxeMu. XapaKkrepuctuka. KoedilieHT nigcMneHHs. Bnane pisHUX YMHHMKIB Ha pOBOTY MarHiTHOro
niacmntosava

§ 6. laBaui. OCHOBHIi XxapaKTepUCTUKN. KOHTaKTHI i 6e3KOHTaKTHI AaBadi



Nitepatypa
1. Uynuxun A.A. Dnexktpuueckue amnmapatsl / A.A. Uynuxud. — M. : DHeproaromusaar, 1988.
2. DnekTpuyeckue 1 AeKTpoHHble anmapatsl / mox pexd. FO.K. Pozanosa. — M. : Madopmanextpo, 2001.
3. Bypmrtuacbkuit M.B. AmapaTu 3aXUCTy Ta KEpyBaHHS B JICKTPUYHHUX YCTAHOBKAX HU3bKOI HAIIPYTH /
M.B. bypmrruncbkwid, JI.C. Kommuak, M.B. Xaii. — JIbBiB : Bua-Bo HY «JIbBiBchKa momiTexHikay, 2007. — 184
c.

Avcuunnina: EneKTpuuHi mawmnHu

Po3ain 1. 3aranbHi NoN0XKeHHA
§ 1. ENeKTpUYHI MaWMHM — NepeTBOpoBaYi eHeprii.
§ 2. OCHOBHI TUMW €NEKTPUUYHMX MALLUH, iX PONb | 3HAYEHHS B Cy4acHil TeXHILi i eHepreTumui.
§ 3. KopoTKa icTopia po3BUTKY eNEeKTPUYHMX MALLMH i TpaHcdopmaTopis,
eNekTpoMaWwnHobyayBaHHA i TpaHCHOPMaTOpPOOyayBaHHS.
§ 4. Matepianu, sAKi 3aCTOCOBYIOTbLCA B €/IeKTPOMALLMHOOYAYBaHHI. MPUHLMN 3BOPOTHOCTI
€N1eKTPUYHUX MALLIMH.

Po3gin 2. MawmHM NOCTINHOrO CTPyMy

§ 1. OCHOBHI eN1eMeHTM KOHCTPYKLT MallMH NoCTiMHOro cTpymy. MpuHUMN poboTK MaLIKH
NOCTINHOrO CTpyMmy.

§ 2. Knacuoikauia akipHMX 0OMOTOK, iX OCHOBHI XapaKTEPUCTUKN i MPUHLMMM BUKOHAHHA. MpocTi i
CKNafHi NeT/1boBi i XBUAbOBI 0OMOTKM.

§ 3. YmoBU cumeTpii 06MOTOK sikops. MpaKkTuyHe BUKOHAHHA 06MOTOK. OCHOBHI 061acTi
3aCTOCYBaHHA Pi3HMX TUMNiB 06MOTOK aKopsA. EnekTpopyuwiiiHa cuna (EPC) 06moTKM siKopA.

§ 4. MarHiTHe nosne B NOBITPAHOMY NMPOMIXKKY MaLUMHKU NpK Hepoboyomy xogi. HamarHiyyBanbHa
cuna (HC) nositpaHoro npomixKy. HC 3ybLis, ocepas skopa, NOOCIB i ApMa cTtaTtopa. Kpusa
HaMarHivyyBaHHA MaLLMHW.

§ 5. MarHiTHe none MmalnHM NPU HaBaHTaXKeHHI. PeaKLia Akopsa B reHepaTopi. [lonepeyHa i
Nno3A0BXHA MarHiTopywiiiHa cuna (MPC) sikopsa. PeaKuis skops B ABUryHi. Po3marHiyyBasbHa cuna
nonepeyHoi peakuii Akops.

§ 6. KomyTauis cTpymy. 3HaueHHsA i cyTb KOMyTaLiMHOro npouecy. MNpamoniHiiHa KomyTauis.
KpuBoniHitHa KomyTau,in.

§ 7. OCHOBHI cNocobu NOKpaLLEHHA KOMYTaLi: 3MiLLEHHSA LiTOK 3 reOMEeTPUYHOI HeNTpani,
3aCTOCYBaHHA AOAATKOBUX NOJIOCIB i KOMMNEHCcaL,inHOT 06MOTKM, BKOPOYEHHSA KPOKY 0OMOTKM.

§ 8. BtpaTtu i KoediuieHT BigAayi MalWMHK NOCTIMHOTO CTPpyMy. [eHepaTopu NOCTIMHOrO CTPyMY.
Knacudikauis reHepaTtopis 3a cnocobom 36yarkeHHA. EHepreTMyHa giarpama i piBHAHHA eNeKTPUYHOI
piBHOBaru B reHepaTopi. ENeKTpoOMarHiTHMM MOMEHT reHepaTopa.

§ 9. XapaKTepUCTUKM reHepaTopiB. XapaKTEPUCTUKM reHepaTopa 3 HesaNeXKHUM 30y aKeHHAM:
Hepoboyoro xoay, HaBaHTaXKyBa/ibHa, 30BHILLHSA | peryitoBanbHa.

§ 10. T'eHepaTop 3 NapanesbHUM 30yaKEHHAM. YMOBU MOro camosbyaKeHHnA | XapaKTepPUCTUKM.
leHepaTop 3 NOCNiIAOBHUM 30yarKeHHAM. [eHepaTop 3i 3miwaHnm 36yarkeHHAM. MNapanenbHa poboTa
reHepaTopiB NOCTIAHOrO CTPyMY.

§ 12. XapaKTepuCTMKKN aBuryHis. Myck B xig i poboui xapaKTepUCTUKKN NapanenbHOro ABuryHa.
PeryntoBaHHA 4acTOTM 06epTaHHA NapafieslbHOro ABUryHa PeoCTaTOM B KO/ AKOPA | 36yaKeHHA | 3MiHOO
Hanpyru mepexi. Kackag, (cuctema) F4 i raM.

§ 13. Myck B xig i poboyi XxapaKTepUCTUKN NOCNiIAOBHOMO ABUIYHaA. PerytoBaHHA YactoTu
ob6epTaHHA NOCNIA0BHOMO ABUIYHA PEOCTAaTOM Y KOAi AKOPA, LYHTYBAHHAM 0OMOTKM 30y AXKEHHS i
LWYHTYBAaHHAM 06MOTKM AKopA. MapanenbHO-NoCNif0BHUI | NOCAILOBHO-NapanebHUN ABUTYHU 3MilLAaHOTO
36yaKeHHs. PoboTa ABMIyHIB NOCTIMHOrO CTPYMY B ra/ibMiBHUX pPeXKMMaXx

Po3gin 3. TpaHcopmaTtopm

§ 1. BU3Ha4yeHHA i oCHOBHI TMNK TpaHcdopmaTopiB. OCHOBHI KOHCTPYKTUBHI e/leMeHTH
TpaHchopmaTopa.

§ 2. PiBHAHHA TpaHchopmaTopa 3 depomMarHiTHUM ocepanm.

§ 3. 3BeaeHHss 06MOTOK TpaHchopmaTopa A0 OAHOrO YMCNA BUTKIB

§ 4. 3acTynHa cxema TpaHchopmaTopa. BekTopHa giarpama TpaHcdopmaTopa.

§ 5. Hepobouunit xig, i KOPOTKe 3aMMKaHHA TpaHchopmaTopa.



§ 6. 3miHa Hanpyru TpaHcdopmaTopa. BTpaTtu i KoediuieHT Bigaadi TpaHchopmaTopa.

§ 7. TpudasHi TpaHchopmaTopu. Cxemu i rpynu cnonyyeHb TpudasHMX 4BOOOMOTKOBUX
TpaHchopmaTopiB.

§ 8. MapanenbHa poboTa TpaHchopmaTopis.

§ 9. CneuianbHi TNK TpaHcpopmaTopis. ABToTpaHchopmaTopu. TpaHchopmaTopu ana
BUNPAMAAYIB. 3BaptoBasbHi TpaHchopmaTopu. TpaHchopmaTopu oA peryatoBaHHA Hanpyru. MiyHi
TpaHchopmaTopu. BunpobysanoHi TpaHchopmaTopu.

Po3gin 4. 3aranbHi NUTaHHA Teopii MaWMH 3MIHHOTO CTpymy

§ 1. Knacuoikauia i 3aranbHa xapaKTepmMcTUKa MalMH 3MiHHOTro cTpymy. OCHOBHI enemMeHTH
KOHCTPYKLLT i NPMHUMA Aji MalWH 3MiHHOTO CTpyMmy.

§ 2. 3aranbHa XapaKTepucTMKa i Knacuoikauis AkipH1MX 06MOTOK. MPUHLMM CKNaAaHHA CXeMMU
AKIPHOT 0OMOTKU. OAHOLLAPOBI AKIPHI 06MOTKM.

§ 3. JBowapoBi neTnesi AKipHi 06MOTKK 3 N0 | 4PO6OBOIO KiNbKICTIO NasiB Ha noatoc i dasy.
[BoluapoBi XBUbOBI AKipHI 0OMOTKM 3 Lif0t0 | APOOOBOIO KinbKicTio Nasis Ha noatoc i pasy.

§ 4. EnekTpopywiiHa cuna (EPC) AKipHOT 06MOTKN MaLLMHM 3MIHHOTO CTpyMy. MarHiTopywiliHa
cuna (MPC) ogHodasHOI AKipHOi 06MOTKM.

§ 5. MNynbcytoye marHiTHe none. MPC TpudasHoi 06moTkn. ObepToBe marHiTHe nose. BnactmsocTi
TpeTboi rapmoHiku MPC TpudasHoi 06MOTKMU.

Po3gin 5. ACMHXPOHHI MalnNHK

§ 1. MNpu3HaYeHHA | POSb aCUHXPOHHOI MalMHW B HAPOAHOMY FOCMOAAPCTBI. TUNKW aCUHXPOHHMX
MawnH. OCHOBHI pexxnummn poboTu TpudasHoOT aCUHXPOHHOT MalMHKU. OCHOBHI eNeMeHTN KOHCTPYKL,i
Tp1da3HOro aCMHXPOHHOTO ABMUIYHa.

§ 2. ABWLLA B aCMHXPOHHOMY ABUTYHI MPU HEPYXOMOMY POTOPI | Npu obepTaHHI poTopa nisg
HaBaHTa*KeHHAM. OCHOBHi PiBHAHHA aCUHXPOHHOIO ABUTYHa.

§ 3. 3BeeHHA POTOpa aCUHXPOHHOI MALLMHK A0 ii cTaTopa. PiBHAHHA 3B€4EHOIN0 aCMHXPOHHOTO
ABUTYHa. 3aCTynHa CXema i BEKTOPHa Aiarpama aCMHXPOHHOro ABUIyHa.

§ 4. Hepobounit xig, i 4ocnif KOPOTKOro 3aMUKaHHA aCMHXPOHHOTO ABUTYHa. EHepreTuyHa
Aiarpama aCMHXPOHHOIO ABUTyHa.

§ 5. EneKTpoMarHiTHMM MOMEHT aCMHXPOHHOIO ABUTyHa. POB0oYi XapaKTePUCTUKM aCUHXPOHHOIO
OBUTYHa.

§ 6. MNycK B Xi aCUHXPOHHMX ABUTYHIB. [lBOKNITKOBUIA ABUTYH. [NMMOOKONA3HUIN ABUTYH.

§ 7. PerynioBaHHsA YacToTh 06epTaHHA aCUHXPOHHMX ABUIYHIB 3MiHOI KOB3aHHA (nigseneHoi
Hanpyru i BBEAEHHAM onopy B Koo $a3HOro poTopa), 3MiHO KiIbKOCTi Nap NooCiB i 4YacToTn Hanpyru
KMB/EHHSA.

§ 8. NanbMyBaHHA aCMHXPOHHOI MalLMHK (peKkynepaTUBHE, AMHAMIYHE | MPOTUBMUKAHHAM).
IHAYKUiMHKWI perynaTop. PasoperyaaTop.

§ 9. OgHOpa3HUI ACUHXPOHHMI ABUTYH. OaHODA3HUI ABUTYH 3 KOHAEHCATOPHUM MYCKOM i
0AHO)A3HMN KOHAEHCATOPHUI ABUTYH. MNycK ogHOda3HOro ABUryHa 3a AOMNOMOrO KOPOTKO3aMKHEHOT
eKpaHyo4oi 06MOTKM.

Po3gin 6. CUHXPOHHI MalUKUHK

§ 1. OCHOBHi BU3HAYeHHA | TUMU CUHXPOHHMUX MALWNH. KOPOTKMI ONUC OCHOBHUX KOHCTPYKTUBHUX
enemeHTiB TypboreHepaTopiB i rigporeHepaTtopis.

§ 2. Peakuis AKOpA B CUHXPOHHOMY FreHepaTopi NPy aKTUBHOMY, iIHAYKTUBHOMY | EMHICHOMY
HaBaHTAXKeHHAX. PeaKuia aAKkopa Npu 3millaHOMY HaBaHTaXKeHHI. PeakLis skopa B 04HO}A3HIN CUHXPOHHIN
MaLLUUHI.

§ 3. BekTOpHa Aiarpama HeABHO NOJILOCHOTO reHepaTopa 3 BpaxyBaHHAM i 6e3 BpaxyBaHHA
HacuyeHHs (aiarpama Mot’e). BekTopHa Aiarpama fABHO NOJIIOCHOTO reHepaTopa 3 BpaxyBaHHAM i be3
BpaxyBaHHA HacuuyeHHsA (giarpama baoHaens).

§ 4. XapaKTepPUCTUKU CUHXPOHHMX reHepaTopiB. BigHOWEHHA KOPOTKOro 3aMMKaHHA. BU3HaueHHA
napameTpis 06MOTKM CTaTOpa 33 XapaKTePUCTUKaMM.

§ 5. YMOBM BMMKaHHA CUHXPOHHWUX reHepaTopiB Ha NapanenbHy poboTy. BMMKaHHA No meToay
CaMOCUHXpPOHi3aLii. EneKTpomarHiTHa i CMHXPOHIi3yto4a NOTYXKHICTb reHepaTtopa. MepeBaHTa*KyBasibHa
3[aTHICTb CUHXPOHHOTO reHepaTopa. MoHATTA NPO CTaTUYHY | ANHAMIYHY CTilKicTb. KyToBi i U — noaibHi
XapPaKTEPUCTUKMN.

§ 6. CUHXPOHHI ABUIYHU. KOHCTPYKTUBHI 0CO6MBOCTI CUHXPOHHOIO ABUIyHA. BeKTOpHI Aiarpamu



CMHXPOHHOTO ABUIYHa.
§ 7. EnekTpomarHiTHa NOTYKHiCTb, CUHXPOHI3yrO4a NOTYXKHICTb i NepeBaHTaXKyBa/ibHa 34aTHICTb
AsuryHa. U—noaibHi xapaktepuctnku.
§ 8. Poboui XapaKTEPUCTUKM CUHXPOHHOIO ABUIyHa. BTpaTth i KoedilieHT Bigaadi CMHXPOHHMUX
MALKNH. ACUHXPOHHWIN MYCK CUHXPOHHUX ABUTYHIB.
§ 9. PeaKkTMBHUI CUHXPOHHWI ABUTYH. CUHXPOHHMIA KOMNEHcaTop. BEHTUABHUIA ABUTYH.
Nitepartypa
1. Boasaek A.W. Onexrpudeckue mamuael / A.W. Bonpaek. — M. : Dueprus, 1978.
2. bpyckun J1.9. Dnextpuueckue mammnsl / J1.9. Bpyckun, AWM. 3opoxosuy, B.C. XBocToB. — M.: Beicu.
kK., 1990.
3. Slnyn M.A. EnextpuyHi Mamuay : HaBY. nioci6. / MLA. Sluyn. — JIsBiB : Bua-Bo HY «JIbBiBCchKka
noniTexHika», 2001. — 428 c.

Avcuunnina: Enektponpusip,
Po3gain 1. MexaHika enektponpusoay

§ 1. EnekTponpmBig, AK CKNag0Ba YaCTUHA e/1EKTPOMEXAHIYHOT CUCTEMM aBTOMATUYHOTO
KepyBaHHA.

§ 2. KiHemaTMuHi Ta po3paxyHKOBi CXeMM MEXaHIYHOI YaCTUHU eneKkTponpueoay. PiIBHAHHA pyXxy i
pexnmm poboTun enekTponpmneoay. 3BeLeHHA 3yCUIb, MOMEHTIB Ta iHepPLUiMHOCTeN A0 ogHiel oci. YcTaneHi
Ta NepexigHi pexxmmu.

§ 3. OgHo- Ta baraTomacoBi po3paxyHKoBi mogeni enektponpusoay. CKnaaaHHA piBHAHb 44
MATEMATMYHOIO OMUCY iX NOBEAIHKMN.

§ 4. AHani3 gMHaMIYHNX BNACTUBOCTEN MEXAHIYHOT YaCTUHU eNIeKTPONPUBOAY 3 NPYKHUMMU
MeXaHiYHMMM 3B’A3KamM Ta 3 ArodTamu.

Po3gin 2. EneKtpomexaHiyHi BNaCTUBOCTI i XapaKTEepPUCTUKUN eNeKTPOABUTYHIB
§ 1. Y3arasibHEeHa eNeKTpMyYHa MalnHa. PiBHAHHA eNeKTPUYHOT piBHOBAru. PiIBHAHHA MOMEHTY.
EnekTpomexaHiuHuMIi 3B'A30K eneKTponpmBoay. Y3arasbHeHa CTPYKTypHa cxema.
§ 2. EnekTpomexaHiyHi BNaCTMBOCTI @N1eKTPOABUIYHIB MOCTIMHOIO CTPYMY 3 HE3ANIEKHUM,
Nocnif0BHMM Ta 3MiLLAHUM 36y AXKEHHAM.
§ 3. MaTtemaTM4YHMI ONUC NPOLLECIB eN1EKTPOMEXAHIYHOIO NepeTBOPEHHA eHeprii B aCUHXPOHHOMY
OBUTYHIi. CTaTUUYHI XapaKTePUCTUKK i PEKUMU POBOTU aCUHXPOHHUX ABUTYHIB.
§ 4. EnekTpomexaHiyHi B1aCTUBOCTIi CUHXPOHHUX OBUTYHIB.
§ 5. EnekTpomexaHiyHi B1aCTMBOCTI KPOKOBOrO ABUIyHa.
§ 6. BEHTUNIbHUIA €NeKTPOABUIYH.
Po3gin 3. AuHamika pO3iMKHYTUX eIeKTPOMEXaHIYHUX CUCTEM
§ 1. Y3aranbHeHa eNleKTpoMexaHivyHa cucTema 3 NiHIMHO0 MeXaHiYHOK XapPaKTePUCTUKOL, Ti
ANHaMIYHI BNacTMBOCTI
§ 2. AuHaMiYHi BNaCTMBOCTI e/1IEKTPOMEXaAHIYHOI CUCTEMM 3 MPYKHUMM 3B’A3KAMU.
§ 3. AHani3 enekTpoMexaHiYHUX NepexigHMX NPoLeciB Npu CTPMBKONOAiIBOHI 3MiHi 3aaaBanbHOI Ta
36yptoBanbHoOI Aji
§ 4. Po3paxyHOK efleKTpOMeXaHIYHUX NepexigHMX NPOLECIB B e/1eKTPONPMBOAAX 3 HEAIHIMHMMMU
MEXAHIYHMMM XapaKTEPUCTUKAMM (ABUIYHM NOCTIMHOIO CTPYMY NOCAIA0OBHOIO 30YAXKEHHS, aCUHXPOHHI
OBUTYHMN).
Po3gin 4. PerynioBaHHA KOOPAMHAT B CUCTEMAX €/1IeKTPONPUBOAIB
§ 1. MNoKa3HWKM peryatoBaHHA KOOPAUHAT.
§ 2. EneKTpomMexaHiyHi BNaCTUBOCTI e/1eKTPONPUBOAIB B CUCTEMAX KEPOBaHWIM NepeTBOPOBaY-
ABUryH (cuctemm -4, TN-A, WIN-A). BapiaHTn cxem, ix poboTa Ta MexaHiuHi XxapakTepucTUKK. MpruHLMNK
perynoBaHHA KoopauHat. O4HO30HHE Ta ABO30HHE peryatoBaHHA.
§ 3. EnekTpomexaHiyHi BNaCTUBOCTI aCMHXPOHHUX ENEKTPOMNPMBOLIB NPU YaCTOTHOMY PEry/itoBaHHiI
WBKAKOCTI. BapiaHTh cxem, ix poboTa. MexaHiuHi xapaKTepucTukn. MpUHUMNK peryatoBaHHA KOOpAUHaT.
§ 4. EnekTpomexaHiyHi BNacTMBOCTi aCMHXPOHHMUX ABUIYHIB 3 da3HUM POTOPOM B KaCKaZHUX
cxemax. BapiaHTu cxem Ta NOKa3HUKMK peryaioBaHHA.

Po3gin 5. PopmyBaHHA oNnTUMaNbHUX NepexiaHUX NPOLECiB B CUCTEMaX eIeKTPONpUuBoaiB
§ 1. OCHOBHI 3aBAAHHA Ta NOKA3HWKM KepyBaHHA.



§ 2. dopmyBaHHA ONTUMANbHUX 33 LUBMAKOAIEID NepexiaHNX NPOLLECiB B CUCTEMAX KEPOBaHMM
nepeTBOpPOBaY HAMNPYrM-ABUTYH NPU NiHiNHI 3MiHi 3a4aBaibHOrO CUTHaNy.
§ 3. PeryntoBaHHA KOOPANHAT aCMHXPOHHUX ABUIYHIB NPU YaCTOTHOMY KepyBaHHI. BeKTOpHI
MEeTOAM peryntoBaHHA KOOPAMHAT aCUHXPOHHUX ABUTYHIB.
§ 4. PeryntoBaHHA MOMEHTY CUHXPOHHUX ABUTYHIB.
§ 5. TUnoBi CTPYKTYpW eNeKTpOoNpUBOAIB NpW ONTMMI3aLii nepexigHMX NpoLecis WBMAKOCTI Ta
MomeHTy. CTaHAAPTHI HafalWTyBaHHA KOHTYpIB (nigcuctem) KepyBaHHs.
Po3pin 6. PeryntoBaHHA NON0XeHHA (No3uLitoBaHHA)
§ 1. TouHe no3uLitoBaHHA. ABTOMAaTUYHE BigNpaLOBaHHA A030BaAHMX NePEMILLEHD.
§ 2. CnigKkytoui enektponpmsogu. NporpamHe KepyBaHHA.
Po3gin 7. B3aemo3B’A3aHi enekTponpusoau
§ 1. baratoaBuryHHUMenekTponpusia. Metoamn BUpiBHIOBAHHA HaBaHTaXKeHb. PopmyBaHHA
YKOPCTKMX MEXAHIYHUX XapPaKTEPUCTUK Ha ,NOB3YUNX” LWBUAKOCTAX
§ 2. EnekTpuuHuMin Ban.
§ 3. NoHATTA Npo 38’A3aHe peryntoBaHHA. TEXHONOrYHO 3B'A3aHi e/1eKTPONPUBOAM.
Po3pin 8. EHepreTuka enektponpusoay i o0CHOBU BU6OPY NOTYXKHOCTi Ta KOHCTPYKTUBHOIO
BUKOHAHHA eNeKTpoABUryHa
§ 1. BtpaTtu eHeprii B enektponpusoaax. PiBHAHHA TennoBoro 6anaHcy. Tennosi nepexigHi
npouecu. Pexxummn poboTn enekTponpmBoaiB.
§ 2. HaBaHTa)KyBanbHi Aiarpamu enektponpusoais. MaxoBukosmumnenekTponpusig. Metoam
€KBiBa/IEHTYBAHHA PEXMMIB 33 HArpiBaHHAM
§ 3. Bubip ABUryHis 3a HarpiBaHHAM, 4ONYCTUMUM NepPeBaHTAXKEHHAM. BpaxyBaHHSA KAIMATUYHUX
0cob1MBOCTEN, arpecUBHOCTI CEPeOBULLA, KOHCTPYKLiT MexaHiamy.
Nitepatypa
1. Teopis enexrponpuBona / M.I". [TonmoBuu, M.T". Bopuciok, B.A. T'aBpuiiok Ta iH. — K. : Buma mk., 1993.
—49%4 c.
2. ITiman P.M. 36ipHuk 3aga4 1o kypcy «Enexrponpusiny : HaBd. noci0. / P.M. Ilinan, B.T. bapnauescekuii,
B.I'. boituyk. — JIbBiB : Bua-Bo 1V «JIbBiBCHKA MOMiTEXHIKAY, 1999.
3. bypruauit B.B. Tupucropuuii enexkrpornpusizg nocriiHoro ctpymy / B.B. byprauii, JI.®. Kaprutroxk, b.41.
ITanuenxko. — JIsBiB : Bua-8o HY «JIpBiBCchbKka nomiTexHikay, 2007 — 128 c.

Oucuunnina: Teopisa aBTOMaTUYHOIO KepyBaHHA (BMbpaHi po3ainu 2)

Po3gin 1. OCHOBHiI NOHATTA aBTOMaTUYHOrO KepyBaHHA
§ 1. MNpuHUMNM NoByA0BM CUCTEM AaBTOMATUYHOTO KEPYBaHHS.
§ 2. KepyBaHHs 3a 36ypeHHAM, 32 BigXMNEeHHAM | KOMBIHOBaHEe KepyBaHHS.
§ 3. Knacudikauia cmctem aBTOMaTUYHOTO KepyBaHHA. HenepepBHi i ANCKPETHI cuctemm
KepyBaHHA. [leTepMmiHOBaHI i HeaeTepMiHOBaHI CMCTEMU KepyBaHHSA. JliHiMHI | HENiHIMHI cucTemM KepyBaHHA
Po3gin 2. CtaTuKa cuctem aBTOMaTUYHOrO KepyBaHHA
§ 1. MNoHATTA CTaTUUYHOT TOYHOCTI peryntoBaHHA KoedilieHT cTaTMUYHOT NOXMBKM Ta MOro 3B'A30K 3
KoediLliEHTOM MiACUAEHHA CUCTEMM | CTaTUHHMUMM NOXMOKAMM OKPEMUX EIEMEHTIB CUCTEMM
§ 2. ActaTn3m cucTeMn. BU3HaUYeHHS CTaTUYHUX MOXMBOK OKPEMUX €/IEMEHTIB CUCTEMM
§ 3. (C) Aiana3oH perynoBaHHSA Ta MOro 3B'A30K 3 KoedillieHTOM MiCUNIEeHHA CUCTEMMU
Po3gin 3. AudepeHuiitHi piBHAHHA, NnepegaBanbHi PYHKUiT Ta YaCTOTHIi XapaKTEePUCTUKKU
NiHIHUX cucTem KepyBaHHA

andepeHuianbHUX PiBHAHDb

§ 2. NepeaaBanbHi PyHKLiT Ta YAaCTOTHI XapaKTePUCTUKN efleMeHTapHUX NaHOK

§ 3. Cnocobu 3'eaHaHHA NaHOK, MePEeTBOPEHHA CTPYKTYPHUX CXEM CUCTEM KEPYBaHHSA Ta
3HaxXo4XKeHHsA iX nepegasanbHUX GyHKLUIM | agudepeHUianbHUX PiBHAHb

§ 4. Pi3nyHKUIM 3MicT | eKcnepMMmeHTaibHe BU3HAYEHHA YaCTOTHMUX XapaKTePUCTUK NaHOK i cUcTeM.

Po3gin 4. CTiKicTb cucTem aBTOMaTUUYHOTO KepyBaHHA
§ 1. NMoHsTTA cTilKoCTi, Teopema JlanyHoBa. HeobxiaHa ymoBa cTiltKocTi.
§ 2. AnrebpaiyHi KpuTepii cTiiKocTi: KpuTepin Payca i kKpuTepin MNypsiua.



§ 3. YacToTHi KpuTepii cTinkocTi: Kputepih MuxainoBa, Kputepin HalksicTa.
§ 4. BUKopuCTaHHA fIorapndMivHUX YaCTOTHUX XapPaKTEPUCTMK ANA AOCNIAXKEHHA CTiIMKOCTI.
§ 5. BugineHHs obnacrelt 3 04HAKOBMM PO3MOLIJOM KOPEHIB XapaKTEPUCTUYHOIO PiBHAHHA. D-
pPO36MTTA 33 O4AHWUM i 32 ABOMA NAapameTpPamM.
Po3gin 5. AKicTb cMcTem aBTOMATUYHOIO KEpyBaHHA
§ 1. NNoKa3HMKKM AKOCTI cuctemu. Mpami meToan AoCNiarKeHHA AKOCTi: 3a NnepenasasibHOK
dYHKUiEO cucTEMM 3 AONOMOTOLO iHTerpasa bpomBsiya, 3a AiMCHOO YAaCTOTHOI XapPaKTEPUCTUKOLO CUCTEMM.
§ 2. Henpami meTogm focnigXeHHs AKOCTI: iHTerpanbHUA MeTo, MeToZ KOpeHeBux rogorpagdis.
§ 3. [TOHATTA NPO KOperyBaHHA CUCTEM aBTOMATUYHOTO KePYyBaHHSA.
Po3gin 6. BunagKosi npouecu B NiHiMHUX cucTemax
§ 1. OCHOBHI NOHATTA | BU3HAYEHHA BMMNAAKOBUX MNPOLLECIB.
§ 2. KopenauinHa ¢yHKLif, cnekTpasibHa rycTMHa i 3B'A30K MiXK HUMMU.
§ 3. BU3HauyeHHA cepeaHbOKBAAPATUYHOI NMOMUJIKM KEPYBAHHA 32 CMEKTPAIbHOI I'YCTUHOIO.
Po3gin 7. IMnynbcHi cuctemn aBTOMaTUYHOIO KepyBaHHA
§ 1. BU3Ha4YeHHs iMMNyabCHOT CMCTEMM aBTOMATMYHOIO KepyBaHHSA, Knacudikauia imnynbCHUX
cucTem.
§ 2. MeTtopg, Z-nepeTBoOpeHHA NPU AOCAIAXKEHHI iMMYJIbCHUX CUCTEM KepyBaHHA.
§ 3. ImnynbcHa nepeaaBasibHa PyHKLiS PO3IMKHEHOI Ta 3aMKHEHOT CUCTEMM.
§ 4. AHani3 CTIMKOCTI iIMNYNbCHUX CUCTEM aBTOMATUYHOIO KepyBaHHA.
§ 5. AHani3 AKOCTI iMNY/IbCHUX CUCTEM aBTOMATUYHOIO KepyBaHHS.
Po3gin 8. Undposi cuctemu aBTOMaTUYHOIO KepyBaHHA
§ 1. BusHayeHHsa undpoBoi cMCTEMU aBTOMATUYHOIO KepyBaHHA. CTPYKTYpPHi cxemu undpoBux
CMCTEM aBTOMATUYHOTO KepyBaHHA.
§ 2. NepepaBanbHa PyHKLUiA LUPPOBOI cMCTEMM.
§ 3. [locnigyKeHHA CTIMKOCTI | AKOCTI B UMPPOBUX CUCTEMAX aBTOMATUYHOTO KEPYBAHHSA.
Po3gin 9. HeniHiiliHi cuctemn aBTOMaTUYHOrO KepyBaHHA
§ 1. BU3Ha4YeHHA HeNiHiMHOT cMcTeMM aBTOMATUYHOMO KepyBaHHA. BUan HeniHiMHUX cuctem
ABTOMATMYHOIO KepyBaHHA.
§ 2. [locnigyKeHHA AMHAMIKM HENiHIMHUX CUCTeM aBTOMATUYHOTO KepyBaHHA: meToa ¢pa3oBoi
NAOWMHWN, METOA rAaPMOHIYHOT NiHeapu3aLii.
§ 3. Kputepiit B.M. NonoBa abcontoTHOI CTiKOCTI HEeNiHIAHOT cMCTEMM aBTOMATUUYHOTO KepyBaHHS.
Po3gin 10. EKcTpemanbHi cMcTemMyn aBTOMaTUUYHOIO KepyBaHHA
§ 1. BU3HaYeHHsA eKCTpeManbHMUX Ta ONTUMaNbHUX CUCTEM aBTOMATUYHOIO KEpyBaHHA.
EKcTpemMasnbHi cMcTeEMM aBTOMATUYHOIO KePYBaHHA 3 MPUHLMNOM KepyBaHHA 33 36ypeHHAM Ta 3a
BiAXWUIEHHAM.
§ 2. MNowyKoBi CUCTEMU EKCTPEMANBHOIO KEPYBAHHA.
§ 3. Kputepii onTMManbHOro KepysaHHA.
§ 4. ONnTMManbHi 3a WBMAKOAIEI CUCTEMM aBTOMATUYHOTO KepPYBaHHS.
Nitepatypa
1. [TonoBuu M.I". Teopis aBromatuunoro kepysanns / M.I'. [lonouu, O.B. KoBanpuyk. — K. : JIu6Gins,
1997. — 544 c.
2. 3aiinieB ['.®. Teopus aBToMaTHUeCKOro yrpasieHHs u perynupoBanus / [.d. 3aiines. — K. : Buma
mK., 1988. —430 c.
3. Teopus aBromatnueckoro ynpasnenus / B.H. bptoxanos u ap. — M. : Beicu. mxk., 2000.
4. Teopust aBTOMAaTUYECKOTO yIpaBJeHus : B 2 4. / oz pen. A.A. Boponosa. — M. : Hayka, 1986. — 655
C.



