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BUMOIMM 0O OPOPMIEHHS TE3 JOMOBIOEN HA
Il BCEYKPAIHCBKY KOH®EPEHLLIKO CTYOEHTIB, ACTIPAHTIB TA MOJIOOMX
HAYKOBLIB 3 MI)KHAPOOHOK YUYACTIO

AKTYAIbHI NPOBJIEMU CYYACHOI XIMIi

Teaun gonosigen (1 — 3 cTopiHOK) NoBUHHI ByTn HabpaHi B pegakTopi Microsoft Word.
e po3mMmip nanepy — A4;
e WpKdT Arial, po3mip — 11 nT;
e MiXCTpokoBui iHTepBan — 1,15 n;
e napameTpu ab3auy: iHTepean nepeg — 0; nicnsa — 0; 3abopoHa "BUcAYMX" CTPOK;
e ong sk y 3pasky (JogaTtok).

Ha nouyaTky Te3 BkasyloTbCs:
o YOK-— wpnudT 11 nNT, HaNiBXUpHUIA;
e [lpisBuia Ta iHiuianu aBTopiB — WpKdT 11 AT, KypCuBs;
e OpraHizauis, ge npauoTb aBTopu — WpUdT 11 NT, KypCuB;
e HasBa gonosiai — wpudT 11 N7, BCi nponucHi, ab3ay, 3 iHTepeanom 11 nepep i 6 nicng, 3abopoHa
aBTOMaTU4YHOro NepeHocy ChiB.

POPMYIIN

®opmynu cnig HabupaTu TinbkKM B pegaktopi dopmyn Microsoft Equation (pegaktop € BOyaoBaHUM Yy BCiX
Bepcigx Word). Habip dpopmyn y nporpami Math Type, abo iHwmMX nogibH1x nporpamax He AonyckaeTbces!

WpndT y bopmynax:
e  TeKCT, PyHKLii Ta ymcna HabupatoTbes WwpndTom Arial 6e3 Kypcusy;
e  3MiHHI — KypcmBoMm Avrial;
e MaTpuUs-BEKTOP — HaniBXupHuM Arial;
e rpeubKi Nitepu Ta cumBonu — WwWpudTtom Symbol 6e3 kypcuay.

Poamip wpudgta y doopmynax:
e 3BuyanHui — 11 nT;
e  KPYMHWI iHOEKC — 6 NT;
e  apiOHMM iHOEKC — 4 nT;
e  KpynHUn cumBon — 14 nt;

e  ApiOHMIM cumBon — 9 NT.
TABNINLI

Tabnuui matoTb OyTn BMKOHaHI B Exel abo Word 6e3 3anuBaHHs. KoxHa Tabnuus noBMHHa 6yTy HagpykoBaHa 3
BiOMOBIAHMM 3aronoBKOM Ta Hymepauieto. LUnpuHa Tabnuup He noBuHHA NepeBuLlyBaTtn 16 cMm.
PUCYHKM

Bci pucyHkmn maroTb 6yTr BCcTaBneHi 3 06TikaHHsM "B TekcTi" (Popmat o6’ekta — lNonoxeHHss — O6TikaHHSA — B
TekcTi). PucyHkn, BukoHaHi y Word, maTb OyTu 3rpynoBaHi i SBnsTuM cobot oguH rpadivyHui ob’ext. PacTposi
PUCYHKM MOBMHHI OyTn CTBOpPeHi 3 po3aginbHoto 3paTHicTio Big 100 go 300 dpi. LupuHa pucyHKiB He MOBUHHA
nepesuwyBaTtn 16 cwm.

CMNNCOK BUKOPNCTAHUX OXEPEN

Cncok BMKOpUCTaHOI niTepaTypu ocopmnstoTbes 3rigHo 3 gitounmun OCTY 8302:2015. Cnig 3BepTtaty yBary
Ha HasABHICTb YCix MOTpibHMX 3a cTaHgapToM OGibniorpadiyHyx enemeHTiB, MOCMIQOBHICTb iX pO3TallyBaHHS,
NPaBUITbHICTb CKOPOYEHHSA CNIB B Ha3Bax BUAaHb | BUAABHULTB, HA YMOBHI PO3AinoBi 3HAKK.

OKPEMI PEKOMEHOAL|IT TA PEOAKLIVHI MOPALON:
1. Mpuv HanMcaHHi O AUHWLb BUMIPIOBaHHS chig KepyBaTtucsa BuMoramm IHTepHauioHansHoi cuctemu (Cl).

2. MNpuv nepLiomy 3ragyBaHHi abpesiaTyp 060B’s1I3KOBO MPUBOAUTY iX MOBHE PO3LLNGPOBYBAHHS.
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3. He Bxu1BaTN 0aMHULI BUMIPIOBaHHS «BiACOTOK» SIK CMOBO, LLO BMpaXae YacTky Yyorocb. Hanpuknag,
cnig nucatm  «4acTka MNOLWKOMKEHWX» abo NpPOCTO  «KiMbKIiCTb MOLUKOAXKEHUX» (@ He «BiACOTOK
MOLLKOPKEHUX ).

Tpeba yHMKaTM BXMBaAHHA Tak 3BaHMX npodpecioHaniamiB. Hanpuknag, «opraHika» 3amicTb
NPaBUMNbHOIO «OpraHivyHi pe4oBUHUY, ab0 «MiOreHN» 3aMiCTb NPaBUITbHOIO «BiOreHHi pe4yoBUHNY i T. M.

4 TIOHATTA «BIOHOLWIEHHSA» | «CNiBBIOHOLIEHHA» 4acTo nnyTalTb. [lepwe o3Havyae mMaTemaTuyHe
BiQHOLIEHHA OOHOro [0 (HWOro, BUpaXkeHe OOHMM YUCNOM sK pesynbTaT fAineHHs. Hanpwuknag,
«BigHOLWEHHA Kanbuito o docdopy cknagano 0,5». CniBBigHOLWEHHA X BUPaXaeTbcs ABoma umdpamu.
Hanpuknag, «cniessigHOLWeEHHA KanbLito i docdopy cknagano 1: 2».

5. ABTOpM 4acTO He HamaralTbCA 3HaWTK pPi3Hi 300paxeHHa "Tupe" (mosra pucka) i "gedica”
(kopoTka pucka), Wo MOXe CMPUYNHUTL FpaMaThyHi i CMUCNOBI NOMUNKM (a pedakuii ue gogae poboTu no
BCTAHOBIMEHHIO iCTUHW | BUMpaBneHHio). Haragyemo, Tupe (—) — uUe po34inoBUA 3HAK, SIKUW 3aMiHIOE
Han4vacTiwe, npucygok abo BuMpaxae iHTOHaUilo (Tak 3BaHe iHTOHauinHe Tupe), gedic (-) — 3HakK, AKuA
BXWBaOTb AN 3’€AHAHHS YaCTUH CKNagHoro crioea.

6. Mpu HanucaHHi iHiLianis Ta npisBuLWa MK Kpankamu criig BUKOPUCTOBYBATU HEPO3PUBHUIN NpoGin
(Ha knasiaTypi ue noegHaHHA knasiw <Ctrl> <Shift> <Mpoben>, abo KOHikog <Alt> 0160). Y ubomy
BUMNAaKy Npu nepeHoci iHidianis Ta npissuLLa BigdyaeTbCa pa3om Ha HaCTyNHUIN pagok. Lito doyHKuio Takox
BakaHO BMKOPUCTOBYBATM MK LiudopamMm Ta PO3MIpPHICTHO.

7. 3HaK MHOXeHHS Mae ByTn cnpaexHiMm ( * abo x), a He nomy nodibHUm — y Burnaai 6yks x ("xa" ykp.)
abo x ("ikc" natumH.). CumBon «e*» HabupaeTbcsa noegHaHHAM knasiw <Alt 0149>, a cumBon «x» —
noegHaHHaM knasiw <00D7 Alt X>. Lli »x cumBonu moxHa Habupatn y MS Word yepe3 dyHKuUiT <BCTaBka>
<cumBorn>. TakoX NpW BUKOPUCTAHHI NOSICHEHb OO0 opmyn GaxaHo BukopuctoByBatu HOHikoan, abo
dyHkuiT MS Word <BcTaBka> <cumBosn>, a He pegaktop dopmyn MS Equation Editor.

8. Mpocrmo TakoX 3BEepHYTW yBary Ha BMKOPUCTAHHA MPONycKiB (NpobiniB) MK OKpeMnmu crioBamu,
3HaKaMu i YMOBHUMW MO3HAYEHHAMMN.

-nponyckun (Npo6in) NoTpibHi i ix Tpeba pobnTtn B TakMx BUNaAAKaX:

a) M nonepegHiM i HaCTynHWUM CrioBamMu MpW BXMBaHHI TMpe (Hanpuknag: «BUKOHAHHS BUMMOr —
060B'A3K0BOY);

©) mixx umdopoto i posmipHicTio (Hanpuknag: 100 r/gm3);

B) Mi>XX YMCNIBHUKOM i pO3MIpHICTIO (Hanpuknag: 5 Tuc. km/cek).

-He cnig pobuTn NPonNyckn B TaknMX BUNaAKax:

a) Mix umdopamm i 3Hakom Tupe (Hanpuknag: 80-95);

6) Mixx umdpamum i 3HakoM «BigcoTok» (Hanpuknag: 10%);

B) Mixx umncppamum i posmipHicTio «rpagyc 3a Llenbciem» (Hanpuknag: 15°C);

r) MiX undppamm i MaTeMmaTMyHUMKM 3Hakamu (Hanpuknag: 60x90).

Jopgatok
3pa3ok ochopMIIeHHA Te3 gonosigen



YOK 621.314.2
BiHHu4eHko 1. J1.
HaujoHanbHul yHisepcumem kopabnebydysaHHs iM. aOM. Makapoea, m. Mukonais

EHEPIOE®EKTUBHUA ANITOPUTM KEPYBAHHA PE3OHAHCHWUM NEPETBOPIOBAYEM YACTOTHU

Mpu xnBneHi obnagHaHHsA, BCTAHOBNEHOIO Ha 6OPTY aBTOHOMHMX PYXOMMX OO’EKTIB, ke YacTo ABNSE
cob00 aKTUBHO-IHOYKTMBHE HaBaHTaXXEHHS, BaXMBUM acrnekTom € MigTPMMaHHA CUHYCcoiganbHoi opmu
BXiAHOT Hanmpyrn 4m CTPyMYy i3 HU3bKMM KOeiUiEHTOM rapMOHiK Mpy napameTpax HaBaHTaXKeHHS, Lo
3MiHIOE CBil xapakTep nig 4ac pobotn npuctpoto. 3abesneveHHa 3agaHoi popmu BMXIQHOT Hanpyru
YCNILWHO 3AINCHIOETBCA 3a AOMOMOroK iIMMYNbCHOMO nepeTBoploBavya B SKOCTI BTOPUMHHOIO mkepena
XueneHHs [1-2]. NpoTe ymoBa XOpPCTKOI KOMyTauil CUNOBMUX TPaH3UCTOPIB Takoro nepeTBopioBaya 3Ha4HO
Bnnueae Ha noro KKI. Came Tomy po3pobka nepeTBoptoBava 4actoTu Ha 6asi iMnynbCHOro iHBepTopa i3
nepekntoYeHHsIM TPaH3UCTOPIB NPY HYNbOBOMY 3HAYEHHI HAMPYr1 Y1 CTPYMY € akTyaribHOK NpoGrnemoto.

Basylounce Ha Bulle MepepaxoBaHMX BMMOrax 3anpornoHOBaHO CXEMOTEXHIYHE  pilleHHs
nepeTsoptoBaya 4vactotm (puc. 1), AkMin noegHye B cobi NpuHUMN  iMNYMAbCHOT  Moaynsauii Ta
eHeproeeKkTMBHUA anropuTM KomyTaLil CUNoBUX TPaH3MCTOpPIB Ta 3abesnevye BUXiAHY CUHycoigarbHYy
Hanpyry i3 HU3bKUM KOeMdIiUiEHTOM FapMOHIK SK NPWU akTUBHOMY, TaK i Npu iHOYKTMBHOMY XapakTtepi
HaBaHTaXXEHHS.
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Puc. 1

KomyTauisi TpaHauctopie niBmocta VT1, VT2 34iINCHIOETECS B MOMEHTM 4acy, O pPO3paxOBYHTbCS
BiMOBIAHO OO HACTYMHOroO 3aKOHy KepyBaHHS [3]:

(1)

1
Niq = Py arccos (cos 27Ky —

Zﬂkfé‘j
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u
ne ki=foulfr — BigHOCHa vacToTa BuxigHol Hanpyrn, Ku,=(2Uou max)/Us — BiGHOCHa BMXigHa Hanpyra, n; = t/T, —
BiAHOCHMI Yac 3aMUKaHHSA KrodiB, & — KoedilieHT, WO BpaxoBYye 3adaHy TOYHICTb MaTeMaTuyHol Mogeni.
Mpn ubomMy KomyTauia TpaHauctopa VT1 34iMCHI0ETBCA MPU MO3UTMBHIA NIBXBUAMI BUXIQHOI Hanpyru, a
TpaH3ucTopa VT1 — npu Big’ €MHI NiBXBUNI BUXiOHOT HANpyru.

[ns komyTauil cTpymy vyepes gpocernb BUXIQHOro qoinbTpy B iHTEpBasi pPO3iMKHEHUX CUMOBUX KIHOYIB iHBEpTOpa
BMKOPUCTOBYIOTbCA AodaTkoBi kntovi VT3, VT4, ski BU3Ha4aTb HaNpsiMOK CTPyMy, LLIO KOMYTYETbCS, 3a LOMOMOrOH
aiogis VD1, VD2 BignosigHo. Y BUNagKy akTUBHOMO HaBaHTaXXEHHS HaNPAMOK CTPYMY Kpi3b HaBaHTaXXEHHS 3aBXau
cniBnagae 3 HanpsiMKOM BUXIigHOT Hanpyru. ToMy Anst NO3UTUMBHKX HaMiBXBUIb BUXIQHOT HANpyru i CTpyMy HeobxigHo
BigKpMBaTK gogaTtkoBun kntod VT3, a y BUNagKy Bid’€MHUX HaniBXxBUIb NOTPiOGHO Bigkpueaty knod VT4, B komyTau,ii
000aTKOBMX TPAH3MCTOPIB iHBEPTOPY MpU BIOKPUTUX CUITOBMX KITHOYax Hema noTpebu 3aBasky MPUPOAHIA komyTauii
giopgis.

Y BuUNagKy akTUBHO-iHOAYKTMBHOIO HaBaHTAXKEHHSI HanpsiMOK CTPYMy Yepe3 HaBaHTaXEHHs1 B Aeski iHTepBanu
yacy cniBnagae 3 HanpsaMKoMm BUXigHOT Hanpyru. B Ui iHTepBanu yacy koMmyTauis goAaTkoBux TpaHaucTopis VT3, VT4
30INCHIOETLCA  a@HarnoriyHo pPO3rMsiHYyTOMY BWMNaAKy akKTUMBHOIO HaBaHTaeHHs. [lpoTe npoTArom neBHOrO 4Yacy
HanpsMOK CTPyMy 4Yepe3 HaBaHTaXXEHHS He chiBnajae i3 HanpsiMKOM BUXILHOI Hanpyru, WO 3yMOBIIEHO XapaKTepoMm
HaBaHTaXeHHs. B ubomy BMNagKy Ans nepegadvi eHeprii B HaBaHTaXKeHHS1 BUHMKae notpeba 3akpuBaTu BignoBigHWUIA
Ons NOTOYHOI HaniBXBWNI BUXIOHOI Hanpyry [OOATKOBUW TPaH3UCTOP MPOTArOM 4YacoBWX iHTepBanis, Mpu SAKMX
OCHOBHWI CUINOBWIA KITHOY iHBEPTOPA € BiAKPUTMM, Ta BiKPUBATX MOrO B MOMEHT 3aKPUTTSI OCHOBHOIO TpaH3uUcTopa.

Jloriky 3amMnKaHHS1 OCHOBHUX i 4OOATKOBMUX KIOYiB HaBedeHo B Tabn. 1.



Tabnuuga 1

Uoul Ioul XVTl XVT2 UCfrez XVT3 XVT4
=0 <0 1 0 1 0 0
=0 <0 0 0 0 0 1
>0 =0 1,0 0 1,0 1 0
<0 >0 0 1 1 0 0
<0 >0 0 0 0 1 0
<0 <0 0 1,0 1,0 0 1

JlorivHi piBHAHHS, L0 BM3HAYalOTb IOTiKYy KOMYyTaLjii 4O4aTKOBUX TPaH3MCTOPIB NepeTBOptoBaYa Ta BianoBigalTb
Tabnuui 1, MatoTb HACTYMHUIA BUTNSA,;

XVT3 = (Uout > 0) : (Iout = O)' XVT2 + (Uout < O) : (Iout > O) : XVTl' XVT2 'UC_rez;

Xyra = Ugyr <0)- (lour 0)- Xyr1+Upyr 2 0)- (loye <0)- Xy~ Xyra- Uc rez

KonpeHcaTtop Cr2, EMHICTb SIKOTO MEHLUA 3a EMHICTb koHAeHcaTopa Ci1, BBEOEHO 40 CXEMU 3 METOK 3HUXKEHHS
nynbcauin BUXIGHOT HaMpyrn Ha NPOMiXKKax, KONMU BUXIAHWM CTPYM 3HAYHO HabnumxyeTbcs Ao Hyns. [Onsg komyTauii
PEe30HaHCHUX KOHLEHCATOPIB BKOPUCTOBYIOTHCS TpaH3ucTtopu VT5-VTS8, npuuomy VT6 Ta VT8 3amMukaroTbCa npu
NO3MTMBHIN NiBXBWNI BUXiAHOT Hanpyru, a VTS5 Ta VT7 — npu Big eMHin niBXBuni.

3aBAskM 3anponoHOBaHOMY Crnocoby KOMyTalii CMMOBUX TPaH3MCTOPIB BMXiQHA Hanpyra mMae CuHycoigarnbHy
dopmy, a ii dyp’e-aHani3 nokasye koeqiuieHT rapMoHik 3,43 %. Lle 3HaueHHs Ginblue HiXX Ans BMNagKy akTUMBHOMO
HaBaHTaXKEeHHS (KU Npy TUX caMux napameTpax cxemu ctaHoBuTb 1,35%), ane [ocTaTHbLO HU3bKE.

BucHoBKKW. 3anponoHOBAHO CXEMOTEXHIYHE PILLEeHHS Ta MPUHUMN KOMyTauil CUIOBUX TPaH3UCTOPIB
nepeTBoOplOBaYa 4acTtoTu, WO A03BOSIE OTPUMATK HaMpyry Ha HaBaHTaXeHHi CUHycoidanbHOI hopmu i3
HU3bKNUM KOeMIiLIEHTOM rapMOHIK SIK NPpW akTMBHOMY, TakK i Npu iHOYKTUBHOMY XapakTepi HaBaHTa)KEHHS.
MopgentoBaHHA poboTM nepeTBoOproBadYa MNoKasano KOpekTHy poboTy nepeTBoproBaya Ha iHOYKTUBHE
HaBaHTaXXeHHHA Npu obpaHoMy cnocobi KomyTaLii MOro Knto4ie Ta 403BOSMIIO OLUIHUTU KOEiLliEHT rapMOHiK
BUXiOHOT HaNpyr1 NnepeTBoptoBava.
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