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BCTYII

[Tporpama ¢axoBux BCTYMHHMX BUIPOOYBaHb CIPSIMOBaHA Ha BU3HAYEHHS PIBHS MiATOTOBKH
OakaynaBpiB, sIKi 0a)KarOTh MPOJIOBXKUTH HABYAHHS JJIs 3700YTTS OCBITHBOTO CTYIICHS Maricrpa ta
CIIPOMOXXHI ~ OpIEHTYBaTUCh Yy  MHUTAaHHAX  CYYaCHOTO  €JIEKTPOMAIIMHOOYAYBaHHS U
npunago0yyBaHHs, BUKOPUCTOBYBATH HOBI TEXHOJIOTIi, OCATHEHHS HAyKH, TE€XHIKM 1 BUMOIH
CTaHJapTIB.

3aBJlaHHAMM KOMIUIEKCHOTO (haXxOBOr'0 BCTYITHOIO BUIIPOOOBYBAHHS € NEPEBIPKA PO3YMIHHS
BCTYITHUKOM TIPOTpaMHOro Mmarepiany mnpodeciiiHoi MiArOTOBKM B LIJIOMY, JIOTIKHM Ta
B3a€MO3B’S3KIB MK OKPEMHMMHU AMCLUIUIIHAMH, OL[IHIOBAHHS 3/aTHOCTI BCTYIHMKA 10 TBOPYOIO
BUKOPUCTaHHS HAOyTHUX 3HAHb.

Jlo nporpamu (axoBOro BCTYMHOro BUIPOOYBAaHHSA 3rIJHO OCBITHBOI MPOrpaMu
«EnexTpomexaHika» BKIIOYCHO YOTHPU MOMYJISI, IO OXOIUTIOIOTH TaKi 0OOB’SI3KOBI JAMCIHILTIHU
nuKITy npodeciiiHoi miaroroBku OakanaBpa: «Teopis enexTponpuBogay, «EJeKTpUyHI MaIIMHN,
«MoJientoBaHHsL €NEKTPOMEXaHIYHUX CUCTeM», «EJeKTpuyHi BUMIpIOBaHHS E€JIEKTPOMEXaHIYHHUX
cuctem». Lli AMCHUIUIIHK J103BOJIAIOTH KOMIUIEKCHO OLIIHUTH PIBE€Hb TEOPETUYHOI Ta MPAKTUYHOI
MiATOTOBKM BCTYIHUKIB, BU3HAYUTH CTYIIHb 3aCBOEHHS OCHOBHUX NPOQECIHHUX HABUYOK,
HEOOXIJHUX JJIi IPOJOBXKEHHS HaBUaHHS y Marictparypi. OmMc mporpam MOJYJiB HaBEAEHO Y
po3mii 1.

®daxoBi BCTyMHI BUMIPOOYBaHHS HA 3400YTTS OCBITHBOTO CTYIEHS MaricTpa creniaabHOCTI
141 «EnexkrtpoeHepreTuka, eNEKTPOTEXHIKA Ta eJIEKTPOMEXaHiKay OCBITHBOI IpOTrpamMu
«EnexkrpornoOyroBa TexHiKa» MPOBOAATHCS y BHUIVISII MUCBMOBOro ek3ameny. Ilpu migrorosui
BIAMOBII Ha OLIET BCTYNMHHMK MOBHHEH BHKOPHCTOBYBatd MikHaponaHy cuctemy oauuuip (CI),
3aCTOCOBYBATU €UHY TEPMIHOJIOTIIO, MO3HAYEHHS Ta OAMHMII BUMIPIOBAHHS Y BiJMOBIAHOCTI 3
Bumoramu JlepxkaBHux CranmapTiB Ykpainu. Ha mocraBneni 3aBmaHHS €K3aMEHAIifHOTO Oijery
CIiJI BIIMOBIAATH 4YITKO, OOOB’S3KOBO TMPEACTABISATH pPO3paxyHKH, HaaaBaTh OOIpyHTOBaHI
BHCHOBKH 32 OJICPYKAaHUMH PE3yJIbTaTaMHU.

BaxuBe 3HaueHHs Mae caMoOCTiiiHa poOOTa BCTYNHUKAa 3 HAaBYAJBHUM MarepiajioM B
MIPOIIEC] MiITOTOBKU 10 (PaXOBOTO BCTYIMHOTO BUIIPOOYBaHHS. 3 METOIO MOJETIIEHHS MiATOTOBKH 0
BCTYIHHMX BHUIPOOOBYBaHb B NPOrpaMi HAaBEJEHO OPIEHTOBHMH NepeNiK MUTaHb 3 HaBEIEHUX
JUCIUILIIH (po3aia 2) Ta peKOMEHI0BaHy Jiteparypy (po3ain 4). Takok MOXHA O3HAHOMUTHCH 3
NPUKJIAJI0M BapiaHTa 3aBIaHHs I ()aXxOBOTr0 BCTYITHOTO BUIPOOOBYBaHHS.

[Mopsimok mpoBeeHHs (aXxOBOTO BCTYITHOTO BUNPOOYBaHHS BH3HAYA€ThCs [10T0KeHHIM TTPO
npuiiManery Komiciro KHYT/I.

3micm npoepamu paxoeo2o 6cmynno2o 6unpoOy8aHHsI:

1. Onuc moayJiB

1.1. Teopin enekmponpusooa

1.2. Enexmpuuni mawunu

1.3. Mooentosanus enekmpomexanivHux cucmem

1.4. Enekmpuyni 6umipro6anHs eneKmpomMexanivnux cucmem
2. OpieHTOBHMII NepeJliK NUTaHb, 1110 BUHOCATHCA HA ¢haxoBe BUNIPOOYBaHHS
3. Kpurepii oniHIOBaHHA 3HAHB CTY/ACHTIB 3 (PAaXOBMX BCTYIIHUX BUNIPOOYBaHb
4. PexoMeH10BaHa JiTepaTtypa

Ipuxiaan 3apaanus 1Uis paxoBoro BCTYNNHOr0 BUNPOOOBYBAHHS

1. Onuc mony.JiiB

1.1. Teopia enekmponpusooa

1.1.1. MexaHnika eIeKTpONnpUBO/IA.

ITonarrs mpo enexkrponpuBoa. CrpykrypHa cxema EIl. Knacudikanis EIl. Buenenus
OCHOBHOTO pIBHSIHHA pPyXy eJeKTpornpuBoja. BuBenenHs ocHoBHoro piBHsHHSA pyxy EIl mpu
o0epTanpHOMY MOCTymnajgbHOMY pyci mac. PiBHaHHA pyxy EIl mpu 3miHHOMYy 3HauyeHHI Mac..
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Onmnepariii 3BeileHHS B €JIEKTPONPUBOAL. 3BEJICHHS CTAaTUYHHUX MOMEHTIB, 1HEpLii Ta Mac 1O Bally
€JIEKTPOABUTYHA. 3BEICHHSI Mac, 1110 PyXaloThCs MOCTYNAIBHO /10 Bajla €1eKTPOABUTYHA U HABIIaKH.

1.1.2. IlepexigHi pe>xuMHU B poOOTi €JIEKTPOIPUBOJIA.

[Tepexigai mpomecu B EIEKTPONPHUBOAI Ti iX 3Ha4YeHHSA. Buaw mepexiIHuX MpoIecCiB B
esniekTporpuBoAi. CTaTHuHI MOMEHTI onopy pobounx MamuH. MexaniuHi nepexigi npouecu B EIL
Mexaniuni nepexigai npouecu B EIl 3 enekTpoaBUryHOM TOCTIMHOTO cTpymy nipu Mc = const.
Mexaniyni nepexiani npouecu B EIl npu Mc=f(w). Cratnuna criiikicts po6otu EIT i poGouoi
MamuHu. EnexkrpomexaniuHi 1 enektpomarHiTHi nepexigai mporecu B EIl. Emextpomexaniuni i
eJIeKTpOMarHiTHi mnepexigHi mporecu B EIl 3 eIeKTpOABUTYHOM IOCIHIIOBHOTO, 3MIIIAHOTO
30ykeHHs.  EllekTpoMexaHiuHI MepexigHl TpolecH 3 AaCHHXPOHHHM  €JIEKTPOJBHUTYHOM.
Enextpomarnitai nepexiani npouecu B EIl. Brpatu eneprii B nepexinnux pexxumax podotu EIL
[TocTiiini Ta 3MiHHI BTpaTH €HEPrii B mepexiTHux pexkumax podotu EIT.

1.1.3. Bubip HOTYXHOCTi €IeKTPOJABUTYHIB B €NIEKTPOIPUBO/IL.

HapantaxxyBanbhi xapakrepuctuku EIT i PM. Bubip noryxHocti enektpoasuryHiB B EIN
OO6rpyaryBanHs BuOOpy motyxkHocti EJ[. Copomienmii mMeTon moOyaoBH HaBaHTAKYBAITBHHUX
miarpam. [loOynmoBa Taxorpam. HarpiBanus ta oxonomxkenns EJ[. Ilepeximni mpouecu mpu
HarpiBanHi E/I. Pexxumu po6otu EIl. BubGip motyxuocti EJ] npu po6orti EII B TpuBamomy pexumi
pobotu. Bubip moryxknocti EJ] mpu KOpoTKOYaCHOMY i1 MOBTOPHO - KOPOTKOYACHOMY pPEKHUMAaXx
po6otu EII. Ileperipka EJ] Ha neperpis.

1.1.4. ABTOMaTH30BaHe YMIPABIIHHSA EIEKTPOIPUBOIOM.

Posimkneni u 3amkHeHi cxemu ynpaiinas EIl. PosimkHeni cxemm ympasminas EII.
ABTomaTH30BaHi po3imMkHeH1 cxemu ympaBniHHs EIl.  3amkHeni cuctemu ympasiinHs B EIL
[TepeBaru 3amkHenux cxem ympasiinHsa EIl. Tunosi cxem 3aMkHeHuX cucteM ynpasiiaas B EIl ¢
EJI mocTiifHOTO Ta MepeMiHHOTO CTPYMY.

1.1.5. TlepciekTuBU PO3BUTKY aBTOMaTH30BAaHOT'O €JIEKTPOIPUBOJIA.

KommiekTHuit enekrponpuBoa. Tumosi cxemu komiuiektHoro EII.  Enepro3oepexkeHHs B
EIl ITpoextyBanHus enexrponpuBony. Ynupasiianas B EIl. [lepeBaru 3aMKHEHUX CXeM YIpaBIIiHHS
EIl. Tunogi cxem 3amkHenux cuctem ynpaniinas B EIl ¢ EJ[ moctiifHOro Ta nepemMiHHOTO CTpyMYy.

1.2. Enexmpuuni mawunu

1.2.1. ®i3uuHi nporecu B TpaHchopMaropi Ta iX MaTeMaTHUYHUN ONMC, XapaKTEPUCTHKU
TpaHcopmaropa.

KoHncTpykuia, npuHmun naii Ta piBHAHHS TpaHcdopmaTtopa. Brpatu B Tpancdopmaropi,
30BHIIIHA XapakTepucTuKa TpaHcdopmaTopa, KoediumieHT kopucHoi aii. Ilapanmensna poGora
Tparcopmaropis. [lepexinHi mpouecu B TpaHchopmaTopax. CrieniaabHi TUIIH TpaHCHOPMATOPIB.

1.2.2. ®i3uyHi mpouecu B AaCHHXPOHHIA MamMHI Ta iX MaTeMaTHYHUI omuc,
XapaKTEPUCTHKH aCHHXPOHHOI MaIlInHHU.

KoHcTpykuis, mpuHUMO Aii Ta pIBHAHHSA AaCMHXPOHHOI MalIMHU. BTpaTH B acHHXpOHHIM
MaIInHi, KoeQilieHT KopucHoi aii. PoOodl 1 MexaHiuHa XapaKTEPUCTUKU aCUHXPOHHOI MAaIIWHH.
Criocobu mycKy acCMHXpOHHMX JIBUTYHIB. PerymoBanHs yactoTu o6epraHHa. OCHOBHI Ta 0COOIMBI
TUIU ABUTYHIB.

1.2.3. ®i3uyHi npolecH B CHHXPOHHINM MaIIKHI Ta IX MaTEeMaTUYHUN ONHUC, XapaKTEPUCTHKH
CHHXPOHHOI MaIlluHH.

Konctpykuis, mnpuHuoun aii Ta OCHOBHa BEKTOpHa Jiarpama (miarpama bionnens)
CUHXpPOHHOI MamuHU. Peakiis SKOpsi CHHXPOHHOI MallMHM, ii 3aJ€XKHICTh B XapakTepy
HaBaHTAXXEHHS. XapaKTePUCTHKH CUHXPOHHOTO reHepaTopa. XapaKTepUCTUKU CHHXPOHHUX MAalIUH
npu mnapajenbHii poOoTi 3 Mepexer. EnekTpomarHiTHa mNOTYXHiCTh. CHHXpPOHHI JIBUTYHHU.
CHHXpOHHI KOMIIEHCATOPH.

1.2.4. ®i3uuHi TpomecH B MalIMHAX MOCTIHHOTO CTPyMy Ta iX MaTeMaTHYHUH OIHC,
XapaKTEPUCTUKH MAIIUH MOCTIHHOTO CTPyMy

KoHcTpykiig, npuHoun aii Ta XapakTepUCTUKU MAIUH IOCTIHOrO CTpyMy, PIBHSHHS
€JIGKTPUYHOI Ta MEXaHIYHOi piBHOBAru. Peakiis sikopsi Ta KOMyTallis MallldH MOCTIMHOTO CTpyMy.
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['enepatopu moctiiHOro CcTpymy. JIBUTYHM mOCTiIHHOrO CcTpyMmy. PerymoBaHHS IIBHIKOCTI
JIBUTYHIB 1 HAIpyTy TEHEPATOPIB MOCTIHHOTO CTPYMY.

1.3. Mooenweannsa enekmpomexanHiuHux cucmem

1.3.1. Metonosiorisi Teopii MOJAETIOBAHHS.

[TpuHMnU Teopii MOAETIOBaHHS Ta MIAXOAU, BUIM MOJieNiel i MoentoBaHHs. MareMaTuuHi
mojeni, popMu MoaaHHS Ta Kiacudikaiis, OCHOBHI BUMOTH, CTBOPEHHS MaTeMaTHYHOI MOJIEII.
Cuctemuuii miaxia q1o0 moaemoBanHss EMC, OCHOBHI MOHATTS Ta MPUHITUIN CUCTEMHOTO MiIXOMY,
iepapxiss MareMaTHYHHX Mojened. Meroau maremarnyHoro MojentoBanHs nuHamiku EMC Ha
MakpopiBHi, ((GOPMHU ONMKCY AUHAMIYHUX MOJICICH, B3aEMO3B'I30K MK HUMH.

1.3.2. MartematuuHi mozeni kommnoHeHTiB EMC.

3arajgpHi  BIZIOMOCTI TIPO  EJIEKTPOMEXaHIuHI CHUCTEMH, BH3HAYCHHS Ta CTPYKTYpa,
3aKOHOMIPHOCTI TpOIECY MEpPeTBOPEHHS eHeprii. MareMaTHyHe MOJICIIOBaHHS MEXaHIqHOi
yactuiu EMC, MonentoBaHHS 3 ypaxyBaHHSM IHPYKHOCTI, TEpTsS, MOMEHTY OIOpPY, 3a30py.
CTpyKTypHE MOJCIIOBAHHS, CKJIaJaHHS MOJENIed MEXaHIYHUX cHucTeM. MaremarudHa MOJelb
JBUTYHA TOCTiiHOTO cTpyMy, MojentoBanHs EMC 3 nBurynom noctiitHoro ctpymy. Matematuune
MOJICTTIOBAHHSI ACHHXPOHHMX MAaIllMH, JIiHEapi30BaHI MOMAENI JBUTYHIB 3MIHHOTO CTpyMY.
MopnemoBanus HeniHiiHOCTeH EMC. MaremarndHi Mozielli KEpOBAaHUX IEPETBOPIOBAYIB, JATYHKIB
B EJICKTPOIPUBO/IL.

1.3.3. CTBOpeHHS MaTeMaTUYHUX MOJIETeH CUCTEM MaKpOPIBHS 32 METOJIOM €JIEKTPOAHAIIOT1i.
3aranpHa XapaKTEPUCTUKA METOIIB MPSMOi aHAJIOTii, OCHOBHI TOJIO)KCHHSI Ta BU3HAYCHHSI.
TomosyoriuHi Ta KOMIIOHGHTHI piBHSHHA (PI3UYHUX MiACUCTEM. XapaKTEPUCTHKA ITOBHOI
maremaTrnuHoi mozeni cucremu (IIMMC) Ha MmakpopiBHi, (a3oBi 3MiHHI, BEKTOp Oa3MCHHX
KOOpJMHAT Ta 3MIHHHX cTaHy. DopMaibHe MPEACTaBICHHS CTPYKTYpU CHCTEMH Ha MaKpOpIBHI,
MOHATTS Ta BU3HAYCHHA Teopii rpadiB. OCHOBHI eTanu CTBOPEHHS (POPMAIbHOI MOJIEINi CUCTEMH Y
BUTJISIII €KBIBAJIEHTHOI CXEMH, allTOPUTMHU MOOYAOBU €KBIBAJICHTHUX CXEM PI3HUX (I3UUHUX
nigcucrem. @opmysanus [IMMC y marpuuniii ¢opwmi, ananiz [IMMC, eranu meromy 3MiHHHX
CTaHy, OTPUMAaHHS CUCTEMU 3BUYANHUX AU(PEPEHIIHHUX PIBHSIHb.
1.3.4. [ToOynoBa MaTeMaTUIHHUX MOJISJICH HAa OCHOBI €KCIICPUMEHTATBHIX JIOCIKEHb.

ExcriepuMeHnTanbHi MeTOIM MOOYAOBM MaTeMAaTHMYHUX MOJIENel, CIOCOOM MPOBEIEHHS
eKCIIEPUMEHTAIbHUX JOCITIKEHb, BUMIPIOBAHHS €JEKTPOMEXAHIYHMX BEIUYMH, OCOOJMBOCTI
eKCIIepUMEHTaIbHUX (hakTOpHUX Mojeneil. dopMyBaHHS MOJENEH Ha OCHOBI METOAY IIaHYBaHHS
EKCIIEPUMEHTY, OCHOBHI TIOHATTS, BU3HAYCHHS Ta MPHUHIMITA TEOpii MJIaHYBaHHS EKCIIEPUMCHTY,
QITOPUTM MIATOTOBKH Ta TMPOBEIEHHS EKCIEepUMEHTANbHUX JIOCHIIKeHb, aHalli3 pe3yJabTaTiB
MO/ICTTFOBAHHSI.

1.4. Enexmpuuni 6umipro6anns eneKmpomexanivHux cucmem

1.4.1. OCHOBHI MOHATTSI METPOJIOTII.

MerTposnorist 1 TeXHI4YHI BUMIpIOBaHHs. 3acoOM 1 BUJU BUMIPIOBaHb. MeTOIM BUMIPIOBaHb.
Enextpuunuii curran i oro mapamerpu. CHEKTp 4acTOT CUTHAIY BHUMIPIOBAJIBHOI iH(oOpMaLii.
BumiproBanbeHi npuiaau 1 ix xapaktepucTuku. [loxubku BUMiproBalbHUX MPUIAIIB.

1.4.2.0cHoBH Teopii BUMIAAKOBUX ITOXUOOK.

[ToxuOku BUMIpIOBaHb 1 OI[IHKA pe3yJbTaTiB BUMIpoBaHb. OIlliHKa BUMAJKOBUX MOXUOOK
BUMIpIOBaHb. 3aKOHHM PO3MOMALTY BHIAIKOBUX MOXMOOK. CTaTHCTHYHI LEHTpalbHI MOMEHTH.
Acumetpis 1 ekcmec. [icrorpama 1 mosiroH. MeToau mepeBipKM HOPMAIBLHOCTI PO3MOALTY
BUNaIKoBUX nmoxubok. Kputepii 3roau. OuiHka pe3ynbTaTiB BUMIPIOBaHb, 10 Pi3KO BHILISAIOTHCA.
Bussnenns rpyOux noxubok BumiproBaHb. OlliHKa MapaMeTpiB PO3MNOJLIY MO BEJIWYUHI JOBIPUUX
IHTEepBaiB.

1.4.3. Knacudikaiss METpOJIOTIYHUX PO3PAXYHKIB.

OOpobka pe3yibTaTiB NpsMHUX BHUMiptoBaHb. OOpoOKka pe3ynbTaTiB BHUMIPIOBaHb OIOPY
MOCTaMHu TOCTiifHOTO CcTpymMy. OOpoOKa pe3ynabTaTiB OMOCEPEIKOBAaHUX BHUMIPIOBaHb. PiBHSIHHS
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3BSI3Ky 1 BUMIiprOBaJibHI aprymeHTH. OOpoOka eKCIEepUMEHTAIbHUX JaHUX IpPH CYKYIHHX 1
CcyMicHUX BUMIproBaHHAX. OCOOIMBOCTI BU3HAUEHHS BITHOCHUX TOXHOOK TIPH OIOCEPEIKOBAHUX
BUMIPIOBAHHSX.

1.4.4. [lpunanu i METOAM BUMIPIOBAHHS €JICKTPOMEXaHIUHUX BEITUYHH.

AHAJIOTOBI €JeKTpOMEeXaHIuHI BUMIproBasibHI mpuiaau. Kitacudikamiss BUMIprOBaIBHUX
npuiaaiB 32 TUNOM  BHUMIPIOBAIRHOTO  MeEXaHi3My. [lpwiagu  MarHiTOeIeKTPUYHOTO,
€JIEKTPOMArHITHOTO,  €JEKTPOJMHAMIYHOTO  THMIB. EJIEKTpOHHI  BUMIpIOBalibHI  MPHIIAJIH,
kinacudikamis. BumiproBanpHi TeHepatopu curHaimiB. [ludpoBi BuMIprOBaIbHI  MPHUIIAIH.
Yacroromipu. Enexkrponni ocumnorpadu. Ananoro-ungposi neperpoproBadi. [Ipsmuii, 3mimeHuit,
JIOMaTKOBUM 1 3BOpoTHIM komu. [ludpo - anHamorosi mepeTBoproBayi. MeToJ MOPO3PSATHOTO
ypiBHOBa)KEHHsI. EJEKTpUYHI METOIM BUMIPIOBAHHS HECNEKTPUYHHMX BEIWYHMH. TaxoreHepaTopH.
OntuuHi meperBoproBadi. MareMaTuuHi mepeTBoproBadi. [laTYMKU HEENEKTPUYHUX BEJIWYHH.
Pe3ucTuBHi. IHAYKTUBHI, TEH30PE3UCTHBHI, I’ €30PE3UCTUBHI, €JICKTPOMArHITHI JATYUKH.

2. OpieHTOBHUIi NepeJiik MUTAHb, 1110 BUHOCATHCA HA axoBe BUNIPOOYBaHHS

=

Ty4Hi Ta MPUPOIHI XapaKTEPUCTUKU EIEKTPOABUTYHIB OCTIHHOTO CTPYMY.

HITy4Hi Ta IPUPOIHI XapaKTEPUCTUKU €JIEKTPOABUTYHIB 3MIHHOTO CTPYMY.

3. EnextponpuBon. CTpyKTypHa cXeMma eJeKTPONpPHUBOAY, KEPOBaHMWA Ta HEKEPOBaHHMA

€JIEKTPOIIPUBO/I.

BuBenieHHSI OCHOBHOTO PIBHSIHHS PyXY €JIEKTPOIIPUBOY 32 00€pPTaIBHOTO PyXy Mac.

5. BuBeneHHS OCHOBHOIO DIBHSHHSA pPYXY €JIEKTPOIPHUBOAY 3a OOEpTaJIbHOTO pyXy Baia
€JIEKTPOJBUTYHA Ta MOCTYMAJIBHOTO PyXy Mac BUKOHABYHMX OpraHiB poOOYMX MAIlWH.

6. BuBeneHHS OCHOBHOIO DIBHSHHS pPyXy €JIEKTPONPUBOAY 3a IOCTYNAIbHOIO PyXy Baia
enexkrpoasuryna (EJl) Ta moctymansHOTO pyxXy Mac BUKOHaBYMX OPTaHiB poOOYMX MAIIVH.

7. Taxorpama. Ilpu3HadeHHs, IPUHLIKIIU TOOYIOBH.

8. 3BexeHHs MOMEHTIB iHEpIii Ta Mac 10 Baly €JIEKTPOIBUTYHA.

9. 3BeieHHs CTATUYHHUX MOMEHTIB onopy 1o Bairy E/I.

10. 3BeenHs mocTynansHO pyxomux mMac 10 Bairy EJI.

11. Oco01MBOCTI MaTEMAaTUYHOTO OIUCY 0araTOMacoBHX 00'€KTIB.

12. MaTemaTu4HU# ONUC nepexigHuX mporecis. [TapameTpu 1 BUIU mepexiqHuX MPOLECiB.

13. Knacudixkariiss poOoUMX MaIIMH 3a XapaKTepPOM 3MIHIOBAHHS CTATUYHOI'O MOMEHTY.

14. MexaHi14H1 mepexi/iHi MPOoLEecH B €IEKTPONPHUBOJI 32 CTATUYHOIO MOMEHTY omnopy Mc =
const.

15. MexaHi4yH1 nepexifHl MpOLEecH B EJEKTPONPUBOAL 32 CTATUYHOTO MOMEHTY OIOpY , IIO
MPOMOPLIHHUHN IBUIKOCTI.

16. MexaHi4Hi nepexiHi MPOILEeCH B €IEKTPOIIPHBO/II 32 MOCTIHHOTO TUHAMIYHOTO MOMEHTY.

17. MexaHiyHi mepexiHi MpoLecH B €JIEKTPONPHUBOII MpH JIHIKHUX MEXaHIYHUX
xapakrepuctukax EJl 1 BO.

18. MexaHi4Hi nepexiiHi MpoLecH B eJIeKTPONPUBO/II 3a JOBUILHOTO JUHAMIYHOTO MOMEHTY.

19. EnextpomMexaniyHi mepeximHi mpomecu B enektporpuBoai 3 EJI moctiiiHOoro crpymy
HE3aJIeKHOT0 30ymKeHHs mpu Mc = const ta L = 0.

20. EnexTpomexaniuHi mepeximHi mpomecu B enekrtpornpuBoii 3 EJ[ moctiitHOro crpymy
He3aJIe)KHOTO 30y/keHHs pu Mc = const Ta L # 0.

21. EnexTpoMexaHiuHi mepeximHi mpomecu B enekrporpuBoai 3 EJI moctiifHOro crpymy
He3aJIeKHOTO 30y/KkeHHs pu Mc = f ().

22. ENeKTpoMartiTHi epexiaHi MpoecH B eIeKTPOIIPHBO/II.

23. EnextpomexaniuHi nepexiani nporecu B EIl 3 EJ] mocnigoBHOTO 1 3MiIIaHOTO 30YIKEHHS.

24. EnextpomexaniuHi nepexiani nporecu B EIl 3 acuaxporanmu EJI.

25. Yac mycky i ralbMyBaHHs B IIepeXiJHUX pexxumax podotu EIT.

26. BrpaTu eneprii B nepeximHux pexxumax podotu EIL.

27. OCHOBHI MOHATTS MPO CTIHKICTh pOOOTH eNeKTPU(IKOBAHOTO arperary.

no

&

5



28.

29

35

36.
37.
38.
39.

40.

41.

42.
43.

44,
45.

46.

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Pesxxumu podotu EIl 1 HaBaHTaXyBabHI JiarpaMu.

. Bu6ip moryxnocti EJI B EIl. Temosi nmepexiaHi mporecu.
30.
31.
32.
33.
34.
. HaBanTtaxxyBanpHi miarpamu EIl 3 miHiliHOO MexaHIYHOW Xapaktepuctukor EJI mpwu

Bub6ip noryxnocti EJl st tpuBasnoro pexumy podotu EIL.

ITepesipka E/] 3a ymoBaMu neperpiBy METOJOM CEpEIHIX BTPAT.

Iepesipka EJl 3a ymoBamu neperpiBy eKBiBaJIEeHTHUMH METOJaMH.

Bubip nmotyxxnocti EJI 15 kopotkodacHoro pexxumy podotu EIN.

Bubip noryxnocti EJl 1y1st moOBTOpHO - KOpoTKOYacHOTo pexxumy podotu EIL.

NiKOBOMY HaBaHTAXKCHHI.

CrporieHa nodyioBa HaBaHTa)KyBaJIbHUX Jlarpam.

[Tpuniunu moOy 0B TaXOTpaM.

PerynboBani koopaunatu B EIL.

Poszimkneni aBromarusoBani cxemu kepyBaHHs B EIl. Ilyck EJI mocriitHOro crpymy y
¢bynxkuii EPC.

Poszimkneni aBromarusoBani cxemu kepyBanHs B EIl. ITyck EJl mocriifHOoro crpymy y
byHKIIT yacy.

ABTOMAaTH30BaHI CXEMH KEPYBaHHS ACHHXPOHHHMM €JIEKTPOIABHUTYHOM, MI0 3abe3meuye
IPSIMUI MyCK 1 AMHAMIYHE ralbMyBaHHA B yHKIIIT yacy.

ABTomarm3oBaHe KepyBaHHs yckoM A/l 3 pasaum potopom B pyHKIIIT gacy.

PerymoBanns xoopaunat EIl 3 EJ[ mocTiiiHOro cTpymy 3MiHOKO Hampyrd SIKipHOTO KOJa.
Cuctema «IleperBoproBau — EJ[».

3amkHeHi cxemu kepyBanHs EIL IlpuHnunu oprasizanii 3aMKHEHUX CXEM KepyBaHHS.
3amkueni cxemu kepyBanHs EIl 3 EJI mocriiiHoro crpymy. IlepeBarm 3aMKHEHHX CXeM

KEpyBaHHs.
Cxemu xepyBanHa EIl 3 EPC 3minHOro crpymy. CrocoOu perystoBaHHsS KOOPAMHAT
€JIEKTPOIIPUBOLY.

KommiekTHH eNneKTpOnpuBOI - MPUHIUIK opraHizamii. KoMIieKTHUI MpUBOJ] MOCTIHOTO
CTpyMy.

KomrmiekTHU# IpUBOJT 3MIHHOTO CTPYMY.

[TpuHIMnM opraxizailii 4aCTOTHO-PETYIbOBAHOTO ACHHXPOHHOT'O €JIEKTPONPUBOTY.
TupucropHi cxemu kepyBanus AEJL.

OcHoBHi BUMoru 10 npoektyBaHHs EIl BUpoOHMUNX MeXaH13MiB.
Eneprosbepexenns B EIN.

Bunu mozneneit Ta MOAEIIOBaHHS.

Knacudikairiss MaTeMaTUYHUX MOJIEJIEH Ta BUMOTH, 1110 CTaBJISATHCA 10 HUX.
OCHOBHI NPUHIMITY MOJAETIOBAHHS Ta €Tall CTBOPEHHS MaTEMAaTUYHOT MOJEII.
3aranbHi BIIOMOCTI TTPO CUCTEMHMM miaxin a0 moaentoBanus EMC.

[Tpuknaau Mojenelt e1eMeHTIB Ha Pi3HUX PIBHAX iepapxii.

Crpykrypae mozemtoBanHs JI1C 13 He3ane:xxHUM 30y KEHHSIM.

Marematnunnii onuc AI1C H3, po3paxyHok mapameTpis.

Crpykrypae moaemoBanHs [I1C napanenbHOro 30y1KeHHs.

Marematuunuii onuc AI1C 13, po3paxyHok mapameTpiB.

Crpykrypae moaemoBanHs [I1C nocnioBHOro 30yKEHHS.

Marematuunuii onuc JAIIC [Toc3, po3paxyHok mapameTpis.

CtpykTypHE MO/IETIOBaHHS MexaH14Ho1 yactuHu EIl, anroputm.

XapakTepuCcTUKa eIEMEHTIB, (POPMYBAaHHS MaTEMaTUYHOIO OITUCY Ta CTPYKTYPHOT CXEMH.
CTpyKTypHE MOJIETIOBaHHS HENIHINHUX eJeMeHTIB Ta neperBoproBauisB EMC.
3arajibHa XapaKTepPUCTUKA Ta MOJOXKEHHS METOAIB MPSIMOi aHaJIor 1.

[TpuHIMIM MO/IETIOBAHHS 32 METOJIOM €JIEKTPOMEXaHIYHUX aHAJIOT1H.
KoMnoHeHTHI Ta TOMOJIOTYHI PIBHAHHS €JIEKTPHUYHOI 1 MEXaHIYHOI MiJICUCTEM.
[ToOynoBa ekBIBaJIGHTHUX €EKTPUYHUX KUI-MOJeNel MeEXaHIYHUX CUCTEM, alrOPUTM,
IPUKIIAIN.



71. Anroput™m GopMyBaHHS 1 CTPYKTYpa HOBHOT MaTeMaTUYHOI MOJIeIIi CHCTEMH B MAaTPUYHIN
dbopmi.

72. EkcriepuMeHTalIbHI METOIU MTOOYI0BH MO/IEICH. AJITOPUTM MiATOTOBKH Ta MPOBEACHHS
eKCIEPUMEHTAIbHUX JIOCIIIKEHb.

73. AnroputM po3paxyHKy Ta aHainizy MM 3a miaHoM MOoBHO(GAKTOPHOTO €KCIIEPUMEHTY.

74. AMriepMeTpH 1 BOJIBTMETPH.

75. BumiproBaHHS OIOPiB IO METO/Y aMIIEpMeTpa i BOJIBTMETPA.

76. 3arajbHi MPUHIUIHA 00POOKH EKCIIEPUMEHTAIBHUX JTAHUX.

7'7. ITpaBuiia OKpyTJ€HHS €KCIEPUMEHTAIbHUX JAHUX.

78. 3akoHU PO3MOLTY BUIIAKOBUX BEITUYHMH Ta 1X MOXHOOK.

79. HopmanbHU 3aKOH PO3IMO/LTY, OCHOBHI T1IIOTE3H.

80. Kimacudikarrist MmeTomiB 1 3aco0iB BUMiproBaHb. Bujin 3aco0iB BUMIPIOBaHb.

81. KoHCTpyKIlis Ta TPUHIMI [ii aHAJOTOBUX EJIEKTPOMEXaHIYHUX BUMIPIOBaIHHUX
IpUsIaiB.

82. MaruitoeneKkTpuyHi BUMipIOBAJIbHI TIPUIIA TN,

83. 3araipHi BiTOMOCTI PO METOIM BUMIPIOBAHHS HAIIPYTH 1 CTPYMY.

84. BuMipioBaHHS MTOCTIHOTO CTPyMY.

85. BumiproBaHHS HAIPYTH 1 CTPYMY Ha HU3BKUX 1 BUCOKHUX YaCTOTaX.

86. BuMiproBaHHS IMITyJIbCHOT HAPYTH.

87. 3aranpHi BiTOMOCTI ITPO METOI BUMIipPIOBAaHHS ITOTY>KHOCTI.

88. 3aranbHi BiIOMOCTI ITPO aHAJIOTOBI EIEKTPOHHI BOJIBTMETPH.

89. OcHOBHI MeXaHI3MH aHAJIOTOBHX €JIEKTPOHHUX BOJBTMETPIB.

90. Kom0iHOBaHi aHAJIOTOB1 BUMIPIOBAJIbHI TIPHJIA]TH.

91. EnexTpoauHaMiuHi BUMIPIOBaIbHI MIPHUIIAIH.

92. Po3paxyBatu Ta mnoOynyBatu mnpupoaHi xapakrepuctuku JIIC H3 3 HactynHuMu
NACTIOPTHUMH (HOMIHATBHUMU) TaHUMU: Poys Usons Nuons Liow-

93. JIBUryH mOCTIHHOTO CTPyMYy 3 HapajielbHUM 30yIKEeHHSM Mae Taki macrnoptHi gaHi: U,
Nuors luowi 137 R, Bu3HaumTh dactory oOepTaHHS sSKOpS, SKIIO MiJBEACHA O OOMOTKH
sKOpsl Hampyra 3HU3UThcad 10 200 B, a kpyTHHH MOMEHT Ha Baly JBUT'YHa Ta CTpyM
30y/DKEHHS TIPH [IbOMY 3JIUINATHCS HE3MIHHUMH.

94. Ins AIIC H3 po3paxyBaTu 1 mOOyAyBaTH MPHUPOJIHI XapaKTEPUCTUKH, SKIO JABUTYH Mae
Taki macnoptHi (HoMmiHanbH1) AaH1: Puoys Usows Nuos Liow-

95. JIBUryH MOCTIHHOTO CTpyMy 3 HapajieiabHUM 30y/DKEHHSM Ma€ Taki MaclopTHI JaHi: Py,
Uion B; Nuows Loy 15, R, BusHauutu vactoty oOepTaHHs AKOps, SKIIO IiJIBEICHA 10
OOMOTKM sIKOps Hampyra 3HU3UThCS 10 XXX B, a KpyTHMII MOMEHT Ha Bajy JABHMIYHA i
CTpyM 30y/UKEHHS TIPU [IbOMY 3aJTHINATHCS HE3MIHHUMH.

96. ACHHXpOHHUI JBUTYH 3 KOPOTKO3aMKHEHUM poTopoM Tuny 4A160S mae Taki macnopTHi
mafi:  PuowiMuowslinows A, =M, /M, 7 A =1,/ i P frowiUse.. Po3paxysatu
MPUPOJIHY MEXaHIUHY XapakTepuctuky AJl.

97. O6epranbauii MoMeHT acuHxpoHHoro EJI 3a wacroTtoro obepranHsi potopa 1440 00/xB
nopiBHIoe S00H M. BuszHauuTn MexaHi4Hy NOTYKHICTh Ha Bairy potopa E/I.

98. 3HaiiTu yuCIO Map MOJIOCIB ACMHXPOHHOT'O JBHUIYHA, IO XHBHUTHCS BiJl MEPEXi 3MIHHOTO
cTpyMy 3 yactoToro 50 I'1, 3a 4acTOTOI0 MarHiTHOTO MoJIs cTaropa N, .

99. PospaxyBaru 1 noOyayBaTH 3alISKHICTb (1) 3a HACTYMHUX AaHux: M ; M.; J M @,
Po3paxyBaTu yac nepexiiHOTO MpoIieCy, 3a IKUM HMIBUAKICTh 3HU3UTHCS B JIBa pas3u.

100. BusHaunTy nUHAMIYHHAN MOMEHT, AKHMH 3a J 3a0e3meuuTh 301IbIIeHHS IBUIKOCTI
Ha 200 pazn/c 3a 9ac t,, .

101. BukonaTtu po3paxyHoK i MOOYAOBY KPUBHX MEPEXiJHOrO MpOLECy 0)(t) iM (t) 3a

JTIHIHHOI XapaKTEPUCTUKOK ABUIYHA 1 HACTYNHUX JAHUX: @, ; @ M, , =M., o,

yem !



M Jem =M_; J. OuiHUTH NPAaKTUYHUN Yac MEPEXIAHOro Mpolecy (3a SKUM ILIBUIKICTH

pyxy nocsrae 3Ha4eHHs 0,950ycr).
102. BusHaunTtu MOCTIHY OXOJOKEHHS JBUTYHA, SKIIO HOrO IOCTiiHAa HarpiBaHHS
nopiBHIOE T',,, a KOe(]iLi€eHT, L0 BpPaxOBYe IOTIPIIEHHS OXOJOMXKEHHS IBUTYHA IIpU

HEPYXOMOMY poTopi, [, .
103. Po3paxyBatu i moOyayBaTtu KpHBY HarpiBaHHS aCHHXPOHHOTO JIBUTYHA 3 (ha3HUM
poropom tuny AK82-4 3 HaCTYmHUMH HOMIHAJIbBHUMH JTaHUMH P SIKITIO TTOCTilHA

Hom ! nno,w >

. . 0 .
4acy HarpiBaHHs ABUTYHa I, , IOYaTKOBA TEMIIEpaTypa MEperpiBy 7, , a KIHI[EBA ycTalleHa

temneparypa 7, (1305s1is kinacy A).

yem

104. PoGora enexTpornpuBojia XapakTepu3yeTbesl TpadikaMu Ha pUC., IpU oMy M., °;
Mo b 0 S S 5 @
JBUTYHA 1 TOOYIyBaTH HOTO HABAaHTAXKYBAJIbHY Jliarpamy.

105. JIIC tuny 211®d mae taki macnoptHi HaHi: Py Muowi | woms Unows Muon. OLIHUTH
TETUTOBHH PEXHUM JIBUTYHA TIi/1 4ac HOro poOOTH MPOTSIroM HACTYIMHOTO UKITY: Yac MepIIol
JTUISHKY t; , MOMEHT HaBaHTaXEHHA M); yac ApYroi QUISIHKH tp , MOMEHT HaBaHTa)KEHHS
M., H*M; 9ac TpeThoro AiISHKH t3 MOMEHT HaBaHTaXeHHS Mg CTpyM 30y/DKEHHS 1 orip
SAKIPHOTO KOJIa HE 3MIHIOIOThCSI.

106. BusHaunTH npuUaaTHICTE ACHHXPOHHOTO €JIEKTPOJBUTYHA Il POOOTH B TPUBAJIOMY
peXKuMi 31 3MIHHUM HaBaHTaxXeHHsAM: t1, M.i; to, M, t3, M, Tpu MOCTIHHINA IIBUAKOCTI
oOepTaHHs MPUBOIAHOTO Bajla B yCTaJICHOMY pexumi 7. HoMmiHanbHI JaHi elIeKTpOoABUTYHA:
Prows Usons luow § Muows Mwow- I'PpaHMYHA IEpeBaHTaXKyBajbHA 3[JaTHICTh €JIEKTPOJBUTYHA

M
ﬂ — Max .
M

HOM

J . BusHauuTH po3paxyHKOBHH MOMEHT Ta MOTYXHICTh

yem !

107. Bubpatu acuHXpOHHHMII ABUTYH 3 KOpPOTKO3aMKHEHHUM potopoM cepii All s
poOOTH B KOPOTKOYACHOMY PEKUMI 3 HABAHTAKEHHAM P, mo i€ npotsroM t, . Ilocriiina

yacy HarpiBaHHs 7, , KOeQili€HT BTpaT « .

108. [TepeBipuTH MPHUIATHICTH E€IEKTPOJBUIYHA, PO3PaXOBAHOTO Ha TPUBAIUN PEXKUM
po0OTH, B KOPOTKOYACHOMY pEeXHMI pOOOTH HpU HACTYIMHUX HOMIHAIBHMX AaHUX: P
l,,.,U

TPUBAJICTh HABAaHTAXKEHHS {,. .

HoMm !

n koedimient Brpara, I, MaKCUMaIbHUI MOMEHT HaBaHTaXeHHS M ., i

HoM ! HOM ! HOM O

109. BusnauuTy noctiliHy yacy HarpiBaHHs IBUTYHA MOCTIMHOTO CTpyMy 3 HACTyIIHHUMH
HOMIHAJIBHUMHU JaHUMU: P 1 U n 1.0, » KOCQILIEHT BTpaT ¢, KO HpU

Hom !
pobOTH B KOPOTKOYACHOMY pPEXHMI MpoTsIroM t, 3 TOTYyXHICTIO P, JABUI'YH He

NeperpiBacThbCs BUIIE TOMYCTUMOI TEMITEpPaTypH.
110. BuOpartu acunxpoHHMI ABUTYH 3 ¢azHuM poropoMm cepii AK ais HaBaHTa)KEHHS:
P, P, P, t,t, t,, t,. IIpuilnaru nocriiiHy yacy HarpiBaHHs IBUTyHa 1, KOe(ILIEHT

Hom ! Hom ! Hom !

HOTipIIEHHS YMOB OXOJOMXKEHHS f3,, , KOe(ili€HT NOCTIMHUX BTpaT « .

111. AJl kpaHoBo-MeTanypriiinoi cepii Tuny MTKB 511-8 mae HOMiHanbHY MOTYXHICTh
Pyow Tipu T1By 1 mBHAKICTE 7,,,. OLUIHATH HArpiB JIBHUTYHA, SKIIO BiH OyAe MEPIOJAYHO
BKJIIOYATUCS Ha X XB Ta JIOJIATH MPH IbOMY MOMEHT HaBaHTaXeHHS M., miciisg yoro Oyxe
Bimkmovyatucss Ha XX xBuiauH. JlaHuid 1wKa poOOTH BIAHOCHTBCS 1O TIOBTOPHO-
KOPOTKOYAaCHOT'O PEXKUMY.

112. CHUHXpOHHUI eJNEeKTPOABUTYH Ma€ HOMIHAJIbHI MOTYXHICTh Pyoy mipu 1By #1 yncino
00€PTIB 71y, OLIHUTH HATPiB €NEKTPOABUTYHA, SIKIIO BiH Oy/e NepioJMYHO BKIIOYATHCS Ha
X XB 1 I0JaTH MPHU IbOMY MOMEHT HaBaHTaKEHHA M. , Micisg 4oro Oyze BiAKIIOYATHCS Ha
XX xB. Jlanuit 1uKaI poOOTH BIAHOCUTHCS /10 IOBTOPHO-KOPOTKOUYACHOTO PEKHUMY.



113. Bubpatu nBUrYH MOCTIMHOTO CTpyMy Ui MiZHOMHOTO MeXaHi3My, IIO TPAIloE B
MOBTOPHO-KOPOTKOYACHOMY PEXHMi, 3 JIBUTYHIB, IO TMPAaLIOIOTh B TPUBAIIOMY PEXKHUMI,
SIKIIIO UK TpuBae XX ¢ Ta Ma€ HACTYITHI Po00Ui MPOMIXKKH dacy: My; t1; My; to; Ms; t3; My;
t4. HeoOximHa yactora obepranHs nBuryHa n, Hampyra U.

114. AIIC H3 Ttumy [IBCT-53 mae taki macmoptHi naHi: P

HOM ;
I

XapaKTEpUCTHKH Yepe3 TOUKY ¢ KoopauHartamu @, ; M .

R

HoMm ! A

U I

BusnauuTtu omip pe3nucropa, BMUKAaHHS SIKOTO 3a0€3MEeUUTh MPOXOHKCHHS IITYyYHOL

n

HOM ! HOM !

B.nom *

U I

R_; lsos.10m, BA3HAUUTH OMOPU PE3UCTOPIB, BMUKAHHS SKHX OOMEXHUTH CTPYM IIiJ] 4ac MyCKYy,

A

115. Hus neuryna IIBCT - 53, skwif mae Taki macnoptHi nani: P n

HoM ! HoM ! HOM ! HOM !

JMHAMIYHOTO TaJIbMyBaHHS Ta FaJbMyBaHHS IPOTUBOBMUKAHHSAM 10 piBHA [, =3/

HOM *

116. Po3paxyBatu omip pe3ucTopa, 3a SIKOTO XapaKTEpPUCTHKA JABHTYHA B PEXUMI
JMHAMIYHOTO rajJbMyBaHHs MPOiiie Yyepe3 TOUKY 3 KoopAuHaTaMu @, , |, . JlaHi nBuryHa:

PHOM , nmm ; U HOM ; IHOM ; R;z ; IBO3-H0M'

117. Po3paxyBaTu BelMYMHY JOAATKOBOrO ONOpPY, BBIMKHEHOro B koso sikops [AIIC 3
napanesnbHuM 30yxeHHsM 21101321, 3a skum yactota oOepTaHHS SKOPS 3MEHILUTHCS B
nBa pazu npu M = My, = const. [Tapametpu aBuryHa: Py, ; Uyoni KT, 1g; Ny

118. PospaxyBatu, sik 3MiHHTBCS yactoTa oOepraHHs skops [AIIC 3 mapanensHuUM
30ymxeHHsM 211b100M npu 3HMKEHH] HAPYTH KUBJICHHS B 2 paszu Uil pexumy M = M,
= const. [Tapametpu nBuryHa: P, ; Uyons KL 1g; Nyon

1109. Po3paxyBaTu BenWYMHHM 3MIHIOBaHHS MOMEHTY Ha Baly 1 IIBHIKOCTI 0OepTaHHA

AIIC 3 HezanexxHUM 30yIKEHHSM MPU BMHUKAHHI J10aTKOBOTO OMOPY B KOJIO SIKOPSI R@05,

npu | = 1,,,, = const. [Tapamerpu nBuryHa: P,y ; Usons KILT; Vg Nyorr-

120. [Tocriitnmii MoMeHT omnopy Ha Baiy aBuryna EIl cranosuts X H'M, MoMeHT iHepril
pyxomux Mmac J kr-m’. SIKmii MOMEHT IOBHHEH pO3BHBATH pOTOp JBHTYH4, 00
MaKkcHMaJlbHa 3MiHa grcia 00epTiB 3a XX ¢ He nmepeBuinyBaia XXX 00/xB?

121. Busnauutu wac posrony EJ[ mo mBuakocti X 00/XB, SKIIO MOMEHT Ha Bany M.,
CepeIHE 3HAUYEHHS TyCKOBOI0 MOMEHTY My, MOMEHT iHepiii Ha Baity EJl nopisHtoe J.

122. ChopmyBatn MaTeMaTHMYHHI OMHMC Ta CTPYKTYPHY MOJENb 3aJaHOi MeXaHI4HOi
CHCTEMH, IO MOAAHO Y BUTJISIII PO3PaXyHKOBOI cxeMu (pHC.).

123. Jlatn OIIHKY aJeKBAaTHOCTI MaTeMaTHYHOi MOJeli, OTPUMAHOI 3a pe3yibTaTaMH
eKCIIEPUMEHTAJIbHUX JIOCIIKEHb eKCIUTyaTalllifHOi HeCTablIbHOCTI MYCKOBOTO CcTpyMy 1(A)
aCUHXPOHHOrO ABUryHa. ExcriepuMmeHT mposeneHuii 3a maHoMm IIDE tumy 2° YV =b0 +
blx; - b3xz + b12x; X2 ; me X1 — mMoment onopy (Hwm); X, — Hampyra (B); X3 - wacrora
xuBieHHs (I'm). Jlucmepcist BiATBOpeHHs NOPIBHIOE Sp° ; JUCHEpCis aJeKBAaTHOCTI Saﬂ2 X
Tabnu4He 3HAaYeHHS KpuTepiro Dimepa Fi.

124. CkylacTH €KBIBAJIEHTHY CXEMy Ta EKBIBAICHTHY EJEKTPUYHY CXEMYy-MOJAEIb s
HacTymHoro wmexasismy (puc.). Ilapamerpu, mo BpaxoByroThes: J1, J2, J3 - 3Beneni
MoMeHTH iHepuii Mac; cl2, c13 - 3BezmeHi oOeprayibHi kopcTKocTi; S2, S3 - obepTasbHi
ornopu; Md(t) - 30BHIIIHIN pymidiHUNA MOMEHT, HpukiageHuit 1o poropa 1. IloOGynysaru
oprpad Ta TabIMIIO 3’ €THAHb.

125. Cxiacti MaTeMaTH4HY MOJIENIb HACTYMHOI CTPYKTYpHOI cxeMmH (puc.). 3IiHCHUTH
KOMIT IOTEpHE MOJIetoBaHHs 11 poboTH, skmo Ji; Jz2; Ci, Cgn ; Mc ; BXiIHUH MOMEHT
3MIHIOETBCS 3a 3ajaHuM 3aKk0oHOM M(1); BUKOHATH aHaIi3 OTPUMAHHUX PE3yJIbTATIB.

126. 3niACHUTH KOMIT I0TepHe MojemoBaHHd pobotn EMC 3 1nBUTYHOM MOCTiIHHOTO
CTPyMYy HE3aJIe)KHOTO 30Yy/DKEHHS, KEPOBAHOTO IO KONy SKOpPS, IO 3aJlaHO HACTYITHOIO
CTPYKTYpPHOIO cxeMoto (puc.). 3HaueHHs nmapametpiB cxemu: Ji; J2; Ci, Rg; Ts; Cp;
U(t); BuKoHaTH aHaJIi3 OTPUMAHUX JUHAMIYHUAX XapaKTEPUCTHUK.

127. 3niCHUTH KOMIT IOTEpPHE MOJENIOBAHHS TMEPEXiHOro Mpolecy 3a MOMEHTOM Ta
HIBUJKICTIO B JABUT'YHI MOCTIHOTO CTPYMY HE3aJIeXKHOTO 30y/KEHHS, KEPOBAHOTO IO KOy
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SIKOpst Ta 30y/DKEeHHs, Tia yac mycky, skmo Tp; Tg ; Tyv ; Kf ; My ; 3amani 3akOHU 3MiHH
CUTHaTIB KepyBaHHs. [IpoaHanizyBaTi OTpuMaHi TUHAMIYHI XapaKTEPUCTHKHU.

128. 3MiliCHUTH KOMIT IOTEpPHE MOJIETIOBaHHS POOOTH NIBHTYHA IOCTIHHOTO CTpyMy i3
HE3JICKHUM 30YIKEHHSIM, KEPOBAHOTO IO KOJIY SKOPs 1 30y/DKEHHS, B CTAJIOMY PEXHUMI 1
OTPUMATH MEXaHIYHY 1 MIBUAKICHY XapakTepucTuk, Ko Tg; Ty ; Twm ; K ; My; Ug ; Ug.
[TpoananizyBatu OTpUMaHi XapaKTEPUCTUKH.

129. 3MiliCHUTH KOMIT IOTEPHE MOJEIIOBAHHS TEPEXiHOTO IMPOIeCy 32 MOMEHTOM Ta
MIBUIKICTIO B JABUTYHI MOCTIHHOTO CTPYMY 13 IMapajelIbHUM 30Yy/UKEHHSM ITiJT Yac ITYCKY,
skio Tg; Tg ; Twm ; Ke ; My ; 3a71ani 3akOHM 3MiHH CUTHaITy KepyBaHHs. [IpoaHamizyBatu
OTpHUMaHI1 TMHAMIYHI XapaKTePUCTUKH.

130. 3MiACHUTH KOMII IOTEPHE MOJICNIIOBAHHS IEPEXiAHOTO MPOIECy 3a MOMEHTOM Ta
MIBUIKICTIO B JBUTYHI MOCTIMHOTO CTPyMY 13 IMOCHIJIOBHUM 30Yy/KEHHSM ITiJI 4ac MYyCKY,
skmo T; Ty 5 k1; My ; 3amaHi 3akOHM 3MIiHH CUTHalIy KepyBaHHs. [IpoaHamizyBatu
OTpHUMaHI TMHAMIYHI XapaKTePUCTUKH.

131. 3MiiCHUTH KOMII IOTEpPHE MOJICTIOBaHHS pPOOOTH NBHTYHA IOCTIHHOTO CTpyMy i3
MOCHIOBHUM 30y/UKEHHSIM B CTAJlOMY pEeXHMI 1 OTpUMATH MEXaHiuyHy 1 LIBUIKICHY
xapaktepuctuku, sKio T; Ty; Ki; My; U. [IpoananizyBaTi OTpuMaHi XapaKTepPUCTHKH.

132. 3niCHUTH KOMII IOTEpHE MOJEIIOBaHHS POOOTH JIBUTYHA IOCTIHHOTO cTpymy 13
napaieiIbHUM 30YIKCHHSIM B CTa.HOMy peKHMI 1 OTpUMAaTH MEXaHIYHY 1 MIBUIKICHY
xapakrepuctuku, ko Tg; Tg ; Tm ; Kf ; My, Up ; Ug. IlpoanamizyBatu oTpumani
XapaKTePUCTHKH.

133. 3niCHUTH KOMIT IOTEpHE MOJETIOBAHHS 3MIHIOBaHHA OO0EpTalIbHOIO MOMEHTY 1
KYTOBOi IIBUIKOCTI poOOYOro OpraHa MpUCTPOIO, IO B AWHAMIYHOMY PEXHMIi OMHCYETHCS
cuctemMor0 Au(EepeHLIHHUX pIBHAHb MEPLIOro MOpsaKy (3amana cuctema 3/IP). ko
30BHIIIHIA 00CpTaNbHUI MOMEHT 3MIHIOETHCS 3a 3aKOHOM M(t); 7 xoeoirieHT
00epTaabHOT THYYKOCTI ¢, MOMEHT iHepuii J, koedimieHtu teprs obepranus f, f,
MOYATKOBI YMOBH HYJIbOBI; TPHBAIICTh MOJICTIOBaHHS 3 7 (YCl TapaMeTpH MPUCTPOIO MTOTAHO
y BiTHOCHUX ONMHHILIX). [IpoananizyBaTu oTprMaHi TMHAMIYHI XapaKTEPUCTHKH.

134. 3MiCHUTH KOMIT IOTEpHE MOJEIIOBAHHS MEPEXiTHOTO MPOIECY Y MEePEMUKAIOUOMY
KOJII Ha TYHEJIbHOMY [110/11, KEPOBAHOMY IMITyJIbCAMU CTPYMY, 1110 OMHUCY€EThCS HENIHIMHUM
mudepeHiifHIM PiBHSIHHIM (3a7aHo). SIKio Bigomo /6x(1); Co; A4, a; D; p
MOYaTKOBI YMOBU HYJIBOBi; TPHBAIICTh TEPEXiqHOTO Tporecy3z. Bukonatm anHami3
NepexiHOI XapaKTePUCTUKH.

135. 3MiCHUTH KOMIT IOTEpHE MOJENIOBaHHS TEPEXiIHOTO TMpoIecy Yy HeliHIHOMY
MOCJIIJIOBHOMY PE30HAaHCHOMY KOHTYpl, IO OMHCYETHCS CHUCTEMOIO 3 JIBOX HENIHIMHUX
mudepeHIiifHuX piBHIHD (3a1aH0). SIkiio Hanpyra E(t) 3MiHIOETHCS 3a 33aHUM 3aKOHOM;
Em; t; L; Co R; ¢ U0; mouaTkoBi yMOBH HYJIBOBI; TPUBAIICThH MEPEX1THOTO MIPOIIECY
37. Bukonaru aHaii3 rpadikiB nepexiJHUX MPOLECIB.

136. BusHauutu omip chokuBaua IMOCTIHHOTO CTPyMy, SKIIO 3a pe3ylbTaTaMH
OaraTopazoBUX MPSIMUX BHMIPIOBAHb HANpPYyru 1 CTPyMy OTPHUMaH1 HAcCTYIHI pe3yJibTaTH:
U=(X*x) B; [=(X*x) A. Omip BonsT™MeTpa RV=(X£x) kOMm.

137. BoasTMeTrpom kiacy TouHocTi Y 3 miamazoHoMm BuMiproBaHHs Big 0 mo X B i
PIBHOMIPHOIO MIKAJNOIO, sika HapaxoBye XX MOAUIOK, BUKOHAHO BHUMIPIOBAHHS HAMpPyTH
MOCTIHHOTO CTPyMy. 3 OKpPYIJICHHSIM [0 JECSATHUX YacTOK 3poOseHmid Bimmik: XXX
nojiieHHs. BuxigHuii omip JoKepena CUrHaly MNpUHHATH piBHUM Hymo. HeoOxinHO
3amucaT pe3yabTaT TEXHIYHOTO BUMIPIOBAHHS.
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138. [TocTiitHuii cTpyM BHMIPIOETHCS 32 JOMOMOTOI0 aMIEpMEeTpa MarHiTOEIeKTPUUHOL
cuctemMu 3 mkaoo (XX) A i1 ximacom TouHocTi Y. Illkama piBHOMIpHA MICTHUTHR XXX
MOJUTOK. BuMiptoBaHHS MPOBOAMINCS 7 pasiB, OylW OTpUMaHi HACTYNHI PE3yIbTaTH B
noAiTKax (3amaHo). 3a BIJICYTHOCTI CTpyMy CTpUIKa amrmepMmerpa mokaszye X TMOIUIKH,
3Mill[eHa HYJIbOBA BiJIMITKAa. BU3HAUMTH 3HAYEHHS CTPYMY, IO BHMIPIOETHCA, 1 3amucaTH
pe3yiabTaT BUMIpIOBaHHS IIPH J0Bipyiit BiporigHocTi ( P=0,95 ).

139. OOrpyHTyBaTH CKJIQJal04yd TOXHOKH Ta BHU3HAYUTH TOTYKHICTh CIIOKHBA4a, SKUN
JKUBHUTHCS BiJI MEPEXKI MOCTIHHOTO CTPyMYy, SKIIO OTPUMAaHI HACTYITHI PE3YJIbTaTH MPSIMHUX
TEXHIYHUX BHMIPIB MOTY)XHOCTI (3amaHo Tabnuuero). s BHMIpIOBaHHS MOTYKHOCTI
BUKOPHUCTAHO BaTMeTp 31 mkaoro XX BT, Ta kimacom tounocrti 1,0. [ToGynyBatu rictorpamy
Ta MOJIIrOH. BU3HAUNTH acUMETpito, eKclec 1 Koe(ilieHT KOpeIsiii.

140. OOrpyHTYyBaTH METOAMKY, HaBECTH CXEMY BHUMIPY Ta BHU3HAUWUTH OMIp 3a3eMJICHHS
TPHOX MOOYTOBUX MPHIIAMAIB, SIKIIO KOXKHA Iapa OMOpiB BUMIpIOBajach JBiYi 1 MPH IbOMY
OTPHUMaHI CIIIIYIOYH pe3yJIbTaTH TEXHIYHUX BUMIpIB (3a1aHo Tabnumero) mpu P=0,95.

141. Hanpyra moctiiiHOro CTpyMy BHMIPIOETBCS 3a  JIOIIOMOTOIO  BOJIETMETpa
MarHiTOeNeKTpUYHOi cuctemMu 3 Imkanoww X B 1 kmacom TtouyHOocTi 4. BumiproBanHs
NPOBOJWINCS 1 pa3iB, OynM oTpuMaHi HAcTymHI pe3ynabTatu (3amano) Ilpu BimcyrHOCTI
Hampyru BosbTMETp mokazye X1 B, 3wmimena wynpoBa Biamitka. Illkama piBHOMipHa.
BusHaunTy 3HaUEHHS HANPYTH, 110 BUMIPIOETHCS, 1 3alTUCATH PE3yIbTAT BUMIPIOBaHHS MPU
noBipuiit BiporigHocti ( P=0,95).

142. Jlis BUMIpIOBaHHS CTPYMY BHKOPHCTOBYETBHCS aMmIlepMeTp Kiacy TO4YHOCTI bl 3
Mexero BuMiproBaHHS X (mikana ogHocTopoHHs). I[lokaszanus mpunany (3 ypaxyBaHHAM
iHTepnonAnii) piHo XX. 3anucaTu pe3yibTaT BUMIPIOBAHHS.

3. KpuTepii ouniHioBaHHS 3HaHb CTY/I€HTIB 3 (aX0BUX BCTYNHUX BUNIPOOYBaHb

Koxen BapiaHT (paxoBOro BCTYIHOTO BUIIPOOOBYBAaHHSI CKJIAA€THCS 3 TPHOX MUTAHB: MEPIIi
JIBa TIMTAHHS TCOPETUYHI, TPETE MUTaHHA — 3aaa4a. OuiHOBaHHS 31iHCHIOETHC 3a 200-0aapHOIO
IKAJIOFO.

KoxHe 3 TeopeTHYHHMX MHUTaHb OLIHIOEThCs B 50 OaniB, BUPILIEHHS 33aa4i 3 00IpPyHTOBAaHUM
BHUCHOBKOM — 100 OaniB. OTpumani 0aau miICyMOBYIOThCS.

IIkana ouiHIOBaHHS BiNOBijell HA MUTAHHA (TeOpPeTHYHI MUTAHHS)

IIIxana omiHIOBaHHS
BIAMOBIAEH HA TUTAHHS

Kpurepii onjiHtoBaHHs
nepuie Jpyre TUTaHHs
MUTaHHSA

[lpaBunpbHAa BUYEpIIHA  BIAMOBIAb HAa TOCTaBJICHE 3alMTaHHS,
MPOJIEMOHCTPOBAHO INIMOOKI 3HAHHS TOHATIMHOrO amapary i
50 50 JITEepaTypHUX JHKEpesl, YMIHHS apryMEHTYBaTH CBOIO BiATIOBib,
HaBeJICHO MPUKJIIaan

B OCHOBHOMY BiI[I'IOBi,[[B Ha MOCTAaBJICHC IMUTAHHS ITPAaBUJIbHA, AJIC

40 40 € HECYTTEB1 HETOYHOCTI
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BignoBige Ha mocTaBlIEHE NMHWTAHHS 3arajioM HaBeJEHO, ajie He
30 30 Ma€ TEepEeKOHJIMBOI apryMeHTalii BiJNOBiJi, XapaKTEePUCTHKH
IMEBHUX 00'€KTIB
BiamoBige mokasye mocepeaHe 3HaHHS OCHOBHOIO MPOTrPaMHOIO
20 20 Mmarepiaigy, MICTUTh CYTT€BI TIOMWJIKM TIpH TPaKTyBaHHI
MOHSATIHHOTO armapary
0 BinmoBiaps Ha 3aMUTaHHS HEMIOBHA Ta MICTUTh CYTTEBI TOMIIIKH
- 1
0 0 BiamoBinp HenpaBmiibHA a00 BiACYTHS

Ikana ouiHIOBAHHA PO3PAXYHKOBO-aHAJTITUYHOI0 3aBIaHHS (3a/1a4i)

[Ikana oniHOBaHHS

Kpurepii oriHroBaHHS

3a1ayi
[IpaBunbHMI pPO3B'A30K 3aBJaHHSA 3 IOBHUM BHKJIAJCHHAM
100 MOPSIIKY PO3B'SI3KY Ta TIIMOOKOK OOTPYHTOBAHICTIO BHCHOBKIB 3a
pe3yiabTaTaMH pO3paxyHKIB
[IpaBuibHMI PO3B'I30K 3aBJaHHA 3 HENOBHUM BUKJIAJCHHIM
80 HOPSIKY PO3B'SI3KY a0o HEJI0CTaTHbO IIIMO0KOI0
OOIPYHTOBaHICTIO BUCHOBKIB 3a pe3yJbTaTaMH pO3paxyHKiB
HenoBHe BHMKJIQZEHHS TMOPAAKY pO3B'A3KY 3aBIaHHSA, HasBHI
60 HE3HayHl apuU(PMEeTHyYHl MOMMWJIKH, HEIOCTaTHbO OOIPYHTOBaHI
BUCHOBKH 32 Pe3yJIbTaTaMU PO3pPaxyHKiB
Po3B's130k  3aBlaHHSA 3 JOMYIIEHHSIM KUIBKOX apU(QMETHYHUX
40 NOMWIOK 1 HEMOBHUM BHUKJAJEHHSIM TOPSJAKY PO3B'S3KY,
BIJICYTHICTh BUCHOBKIB 3a p€3yJIbTaTaMU pO3paxyHKIB
20 YactkoBuii PO3B'I30K 3aB/IaHHSA 3 HEeNPaBUIbHUM
OOTrpYHTYBaHHSM MOPSIIKY PO3B'SI3KY
0 3aBaaHHs HE PO3B'I3aHO a00 PO3B'sI3aHO HE BIPHO

@Daxoge gcmynne sUNPOOOBYBAHHA 66ANCAEMBCA GUMPUMAHUM, SKIIO BCTYITHUK OTPUMAB
He meHuie 100 éanie. Ilpu 11boMy y BiZIOMOCTI CTaBUTHCS BiANOBiAHA oliHKa 3a mkanow ECTS, mo
BIJINOB1/1a€ HAOpaHiil BCTYITHUKOM K1JIbKOCT1 OaJIiB.

12




BinnoBigHicTh mKaJa OLIHOK SIKOCTi 32CBOEHHSI HABYAJIbHOI0 MaTepiaay

OrmiHka 3a
HAIIOHAJIBHOIO BigMiHHO noope 3a10BIJILHO He3a/10-
[IKAJIOKO BIJILHO

Oninka B Oayax 180-200 160-179 | 150-159 | 120-149 | 100-119 0-99

Ormigka 3a
mkainorwo ECTS A B c D E F

o

9.

10.

11.

12.

13.

14.

4. PexomenoBaHa Jiiteparypa

Enextpuuni mammau Ta enexktpomnpuBos moodyroBoi texHiku / M.I'. ITlomoBuu, JI.O.
Aptemenko, O.Il. BypwmicrenkoB Ta iH.; 3a pexa. J.b. I'omoBka, M.I'. TlonoBuya. — K.:
JIn6ings, 2004. — 352 c.

Kimoues B.H. Teopust anextponpusoza / B.H. Kimoues - M.: Dueproarommsaar, 1985.- 560 c.
Mockanenko B.B. ABromati3upoBanHblii AnekTporprBoa / B.B. Mockanenko - M.
Oueproarommzzart, 1985. — 560 c.

Ilerko IB., O.II. BbypwmicrenkoB, T.f. bima. OcHOBu eneKkTporoOyTOBOi TEXHIKH:
Hauanpnwmii mocionuk / 1.B. Iletko, O.I1. Bypmicrenkos, T.4. bina. — K.: KHY T/, 2013. —
204 c.

KonsutoB W.I1. Dnexrpuyeckune mammnsl / V.I1. Konbutos. - M.: Dueprousnar., 2004. - 430
c.

I'epman-T'ankun C.I'. Matlab&Simulink. ITpoextupoBanne mexatponnsix cuctem Ha [1IK / C.I'.
['epman-T ankun — CI16.: KOPOHA-Bek, 2012. — 368 c.

I'minenko JILLK., CyxonocoB O.I'. OcHOBH MOJCIIOBaHHS TEXHIYHUX cHCcTeM: Hagu.
[Tocionuk / JLK. I'miuenko, O.I'. Cyxonocos. — JIbBiB: BunmaBuuirso «beckun bit», 2003. —
176 c.

NBanymkun B.A. CTpykTypHOE MOJECIUPOBAHUE 3JIEKTPOMEXAHWYECKHX CHCTEM M HX
anemenToB / B.A. UBanymkun, @.H. Capanynos, I1. llemmuak. — [lerun: 2000. — 310 c.
KonsutoB W.I1. Matemaruueckoe MozenupoBanue snekrpuueckux mamud / M.I1. Konbuios.
— M.: Beicur.mkoia, 2001. — 327 c.

Tapacuk B.II. Marematnueckoe MOJeTMPOBaHHE TEXHUIECKUX CUCTEM: Y UeOHUK IS BYy30B
/ B.IL. Tapacuk. — MHu.: IuzaitITPO, 2004. — 640 c.

I'onosko [I.b., Pero K.I'., Cxpunuauk FO.O. OcHoBu Mmetposorii ta BumiptoBanb / JI.b.
INonogko, K.I'. Pero, FO.O. Cxkpunnuk. - Kuis: JIubins, 2001. - 408 c.

HopoxoBerrb M.M. Ta iH. OCHOBH MeETpoOJIOTii Ta €JEeKTpUYHI BuUMiptoBaHHi / M.M.
JHopoxosens. — JIbBiB:JIbBiBChKa nomiTexHika, 2011. - 372c.

EnextpuuHi MamuHM: HaB4. mociO. 1uig cTyad. Buil. HaBdy. 3akiafiB /JI. f1. benikosa, B. IL.
[eBuenko. - O.: Hayka 1 Texnika, 2012.- 480 c.

3aripusk M.B., Hep3nin b.I. EnexTpuuni MammuHu: miApy4yHUK - 2-T€ BH[., IEpepod. i
nornoBH./ M.B. 3aripusik, b.I. Her3nin - K.: 3nanns, 2009. - 399 c.
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_ MIHICTEPCTBO OCBITH I HAYKH YKPATHI/IV .
KWIBCbKMM HALIIOHAJIbHUM YHIBEPCUTET TEXHOJIOI'IH TA JIU3AMHY
KA®EJIPA KOMIT'TOTEPHOI IH)KEHEPII TA EJIEKTPOMEXAHIKU

3ATBEPIIKVYIO
MIPOPEKTOP 3 HAYKOBO-TIEAArOT19HOI JiSTIbHOCTI
(OCBITHS TisUTHHICTB)

Oxcana Mopryneup
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3ABJAHHA JIA ®PAXOBOI'O BCTYIIHOI'O BUITPOBYBAHHA

JUTsE 31100yTTSl OCBITHBOTO CTYIIEHS MaricTpa
cnenianbHOCTI 141 «EnexkrpoeHepreTuka, eIeKTPOTEXHIKA Ta EIEKTPOMEXaHIKa
OCBITHBOI nporpamu «EnekTpornodyToBa TEXHIKa»

BapianT Ne XXX
1. HaBanTtaxxyBanpHi piarpamu EIl 3 miniifHOIO MexaHiuHOIO XapakTepuctukoio EJl mpu mikoBomy

HaBaHTaXXCHHI..
2. KoHCTpyKIIisl Ta MPUHIAI i1 aHAJOTOBUX €IEKTPOMEXaHIYHUX BUMIiPIOBAIBHUX MPHUIIA/IIB.
3. Cknactu MaTeMaTUYHY MOJIENb HACTYIHOI CTPYKTYPHOI CXEMH MEXaHI4YHOI CUCTEMHU

erT i)
I
1./
4 < 2
2O W00
¥ M %

3niliCHUTH KOMIT FOTEpHE MOJIETIOBaHHS 11 poboTy, skuio J; = 40; Jp = 30; Cq =50, Cyrp = 10; Mc
= -0.050312; BXITHUI MOMEHT 3MIHIOCTHCSI TAKUM YHHOM:

{150 ons 0<t<4c

, BUKOHATH aHaJIi3 OTPUMAaHUX PE3YJIbTATIB.

M =
1 0 odns t>4c

3aTBep/KEHO Ha 3aciiaHHl Kadenapu
KOMIT IOTE€PHOT 1HXKEHepil Ta eeKTpOMEXaHIKu.
ITporoxoi Ne 8 Bix 15 mororo 2021 p.

3aBiqyBad Kadeapu KOMI IOTEPHOT
1HXKEHepii Ta eeKTPOMEXaHIKH
I.T.H., Ipoecop bopuc 3noTeHko
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