croTa KoJeOaHmii CurHana yupapicHus! U3MEHSETCS B
nuairazose or 3125 no 1500 T

[Tpy ucnonwszosanuu B yupasiaeunu HIJIK cko-
pPOCTh JIMHCIHOTO U3MCHEHMSI MOMEHTA HArPY3KH JI0
€ro MaKCMMaJILIIOTO 3HAYEHUST TPAKTUYECKU HE OTpa-
)KACTCs HA PErYJIMPOBOYHON XapakrepucTuke odopo-
TOB JIBUTATCJIs1, B TO BPCMsI KaK IIPH KJIACCUYECKOM
MU -perynmupoBaHuy HabIIOMACTCS BPEMEHHOE TTajie-
HHe 000pOTOB JIO HEKOTOPHIX YCTAHOBUBIIMXCS 3HAUC-
HMI, ABHO 3aBUCSIIIMX OT CKOPOCTM HapacTaHMsS MO-
MCcHT4. B cayvyae HEnpepbIBHOTO JMHCHHOTO Hapac-
TalMsI MOMEHTA HalrPy3KY BpEMsI TOPMOKEHU POTOPa
710 ITOJIHOM 0CcTaHOBKN 1ipy uctions3oBanuu HITK yge-
Jiausaercs B 1,3 pasa.

WccreiopanuAMM  yCTAaHOBJIEHO, YTO TPUMCHC-
nne HJIK no cpasuenuio ¢ kiaccuueckum ITH-pery-
JIMPOBAHMEM ITO3BOJISACT:

— VMEHBIIUTH BPEMsI pa3rona poropa Jio HOMU-
HaJbHBIX 000pOTOB 1pn I11ycke ¢ 17,2 mc 10 5,4 mc;

— YMCHBIIUTH CHMJKEHHE 00OPOTOB POTOpa NpU
CKAYKOOOPA3HOM BO3PACTAHMM MOMCHTA HATPY3KH JIO
yposust noMmunajibuoro ¢ 800 no 140 o6/mun 1pu

VIK631.372

OAIOBPEMEHHOM YMEHBIIEHUY JUIATEIILHOCTY CHIKE-
uust ¢ 30 1o 2,5 mc;

— CHM3UTb yBEJIUYCHUC ODOPOTOB pOTOpa HpHU
CKaYKOOOPAa3HOM CHMIKEHUM MOMEHTA HArpy3Ku ¢
YPOBHA HOMHMHQILHOIO JI0 HyJcBoro ¢ 800 mo 47
00/MUH P OIHOBPEMEHHOM YMEHBITEHU N JUIATCI b=
Hoctu BriOpoca ¢ 30 110 5,5 Mc.

Taxum 00pa3zoM, IPUMEHCHUC HCUYCTKOTO JIOIU-
YECKOTO KOHTPOJIJIEPAa B CUCTEME YIIPABJIEHUSI TI03BO-
JISIET HPAKTUYECCKU YCTPAHUTH JICBUALIMI) CKOPOCTU
BpalueHus pOTOpa IPU BO3MYIICHUSIX MOMCHTA Ha-
IPY3KU U IOBBICUTH YCTOMYUBOCTH pabOThl MarHnuTO-
3JIEKTPUUECKOTO JIBUTATEIIA.

Heo0xouMo Take OTMETUTD, ITO IIPUMEHEHHE
HEYETKOI'O JIOIMYECKOI'0 KOHTPOJUIEpA B MUKPOITPO-
LECCOPHBIX CUCTEMAX YIIPABJICHUS TO3BOJISIET IIPU TEX
Ke allllapaTHBIX 3aTpaTax, UTO M OPU KIACCHIECKOM
yHpaBlIeHnuu, o0eceunTh 0oJiee KaueCTBCHHOC pery-
JIUPOBAHUE I11apaMeTpoB OCCKOHTAKTHBIX MarHUTO-
AJIEKTPUYCCKUX JIBUTATEIICH.

Hapiiiina 29.10.08

IL.T.CTAXIB. 1OKT.TEXH.HAYK. M.P.CEJIEIIMHA (Hau, yu-T "JIbBIBCBKA 1TOJITEXHIKA")

MaxkpomonentoBaHHA

eJIeMeHTIB

CUCTEMHU eJeKTPONpUBOIA HAa MPUKIATI

ACMHXPOHHOIO ABULYHA 3 JiOIHUM MOCTOM Y KOJIi cTaTOpa

B cmammi onucyemscs nporec II()(/)"\'()OGH .1/(11770,1[(1/7111‘IHOI“.‘V/(1/(])0.1[0()L’/’1i GCHIMUILHOZ20 L’/IL‘I\'IH/J0/1[)11()’(}()(1 3MIHHO20 CIMpymy 3a eKCnepUMeHINab-

HO SHAMUMU SHAUCHHAMU NEPEXIOHILY XAPAKMEPUCTIUK NPU PISHILX PeNCUMAX 11020 pobomiL.

B cmamoe onucwigaemes npouyece nocimpoeHus MAmMeMamuyecKoll ,1/(1/([]0,1[[)()0/[1/ GCHIMUNLHOZ20 f)/[(’l\'l11]7()121)1180()(1 NEePEeMEHI020 NMOKA 10 2KC—

NCPUMNCHINAALHO CHANBIM SHAUCHUAM IIL’[JL’,\'()()HbL\' Xaparmepucimuk npi pasHvly pedscumax e2o ]J(16017717/.

AHai3 ocTaHHIX TOCTIHKeHb Ta Myoaikamii. [1iis
JOCIIIPKEHHSI KOMIIOHEHT €JIEKTPOMEXaHITHUX CUCTEM
PO3POOJIEHO BEJIIMKY KUILKICTH METOJIIB MaTEeMaTUIHO-
IO MOJEIIOBAHHSI, KOXEH 3 SIKUX XapaKTepU3YCThCs
CTYIEHEM CKJIQJIHOCTI MTOOYIOBU MOJIEN Ta TOYHICTIO
OTpUMAaHUX pe3yJibTaTiB. Mojiesi, HallPUKIIAJL, Y BUI'-
Jisil qupepeHIiiHuX piBHSHL B (Pa3HUX YU 1HIIUX
KOOpJIMHATax MoTpeOyIOTh BpaxyBaHHS (PI3UTHUX
BJACTUBOCTEN 0O’€KTIB 1 TOMY BUMATatOTh IPOBE/ICHHS
BEJIMKOT KUJIHKOCT JOCTJUKCHD 1 CKCIIEPUMEHTIR JUISI
BU3HAYCHHs] BHYTPIIIHIX HapamMerpiB cucremu [1].
J1J151 CIIPOITEHHST TAKUX MOJIEJICH BBOJIUTECS PsijT IIPU-

© Craxis ILI., Cenennna M.P.. 2009

1SSN 0204-3599. Texn. enekmpoournamixa. 2009. Ne 4

IYIIEHE 1 00MEKCHB IOA0 OMUCY (hi3UIHUX IIPOIECIB,
1O B JICSIKINA Mipl BIDIMBA€ Ha TXHIO TOUHICTL. Biibim
TOUHI PE3YIBTATH MOKHA OTPUMATU 3a JOMOMOIOIO
HONLOBUX MoJiesteid, OiHaK i MOJeI € HaJTO CKIIajl-
HUMU | BUMaraloThb 3aCTOCYBAHHS CKJIAJIHUX IPOLEAYD
00poOKM JJaHUX IIPU KOHKPETHIM peaisariii.

3acrocyBaHHSI KOMIT'IOTCPHUX 3aco0iB aHajizy
CJICKTPOMEXAHITHUX CUCTEM 3YMOBWJIO MOIIMPEHHS
JIMCKPETHUX MAaKPOMOJIEJICH, 1110 OB’ A3aHe 3 GOpMOI0
HOJIaHHSI €KCIIEPUMEHTAIIBHUX BXIJHUX JAaHUX, sIKi
3BUYANHO € CYKYIHICTIO IMCKPETHUX 3HAYEHD IIEBHUX
3MIHHUEX |2, 6].
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JIutst anasizy eJeKTPOMEXaHITHUX CHCTEM MEHIIE
BUKOPUCTOBYIOTHCST METOJ Ha OCHOBI iHTErpaNbHUX
piBHSHE Ta KOMOIHOBAHUIT O1ICPATOPHO-IMUCITOBUI Me-
TOJL 13 3aCTOCYBANISIM THCIOBUX AIIPOKCUMALIN JUIst
Henepepsumux otiepanii inrerpysanus [8]. Tepmmii 3
HUX € HEHOMYJISIPHIM 4epe3 HCOOXIHICTB OIUCY CHC-
TEMU IHTErpaIbHUMY PIBHSHISMY 1 HC Mac¢ BiIpa-
IBOBAHUX 3PYIHMX TPOIEIYD JUCKPETU3ALIT, NPyl
METOJ| MA€ BUCOKI MOXMUOKM YIepe3 HU3BLKUIA HOPSIIOK
AUPOKCUMMAIIIT Ta BUMAarae BeJIMKOT0 00CsITy Honepe/i-
Hb01 podoTn. HasiBHICTH TOTOBUX PIIIEHB JUISL 3aiad
PO3PAXVHKY JIAHAMIKM CTBOpIOC Oasy JUIst HPOIecy
AHANI3Y HepexijiHuX [poIeciB MerojlaMu 00’ ¢KTHO-
OpIEHTOBAHOTO UPOTPAMYBaHHs [3], IPUKIAJIOM TYT
puctynac naxker Simulink ceperosuima MATLAB. He-
IaTUBHUM aClIEKTOM TAKOT'O IJIXO/Y € IIOBHU TIepexijy
Ha FOTOBI, HE 3aB3K)1 OUTUMaJIbHI 11010 00J1acTi 3acTo-
CyBaHHsI | TIBUAKOJIT MOJIEI.

3acTOCYBAN ST HABEJIEANK BUIIC HIJIXO/ALB JI0 aHa-
JH3Y EACKTPOMEXAHIMHUX CHCTEM € HaITO CKJIAJHUM,
TOMY JIOLUILHO OIMCYBATH KOMIIOHEHTY MaTeMaTu -
HUMM MakpoMoneisiMu [6], siki © jlaBainm 3Mory Bij-
TBOPIOBATU 3OBHINII XapaKTEPUCTURU KOMIOHCHT
CUCTCMU 3 3J[aIIOI0 TOUHICTIO. AlpiopHOIO indopma-
HICIO IPY CTBOPEHHI MAKPOMOJIEIICH € JIMHaMIv1HI IIPO-
[ecH, 30KpeMa repexijiai Ta Heploguini mpouecH, a
TAKOK XapPAKTCPUCTUKHU aBapiitnux pexumin, s 1mo-
OyloBM MaTeMaTUIHUX MAKPOMOJENel KOMIOHCHT
EIEKTPOMEXAHIMHIX CUCTEM 3PYIHO BUKOPUCTOBYBA-
TH MCTOJ 3MinIuX crany [6, 10], ssknii BiIpi3nAcTLCS
PSIOM KOPUCHMX BIIACTMBOCTEH BiJl KIACHIHUX ME-
TojtiB [4]. OCHOBHOIO HEPCBATOK OT0 € T, MO 3HUKAC
HEOOXIUICTh BPaxXyBaHHsI MHOKUHN BHYTPIIITHIX Ild-
pamerpip cucremu. Tpeba onmpaTucs JIMIIC HA 3Ha-
qeHHsl BXIHMX 1 BUXIHKMX XapakrepucTnk ob’ckra. B
JIICKPETHUX PIBHSIHHSIX CTAHy 3MiHHI Y HaCTyIHINA
TOYULI BHU3HAYAIOTHCST HA OCHOBI BXIIHOTO cUIHAly i
BEKTOPA 3MIHHMX CTAHY JIUINC B HOTICPEIHIN TOUI, 110
CHPOILYE  MOJISJIIOBAHISL 1IPOIECIB 32 JIOTIOMOIOIO
EOM. Marpuuna gopMa s3anucy Mac Oesnepedi me-
peRary 1pu TUCIOBOMY PO3B’sI3yBaHHi. MeTos 3MiH-
HUX CTany CyMicHUIA 3 HaratbmMa YUCeabHUMUI METO-
AAMM, € MOZKIMBICTL TOPIBHAHO MPOCTO BKIIOIUTU
Taki MakpOMOJIEJI B IPOrpaMu aHaisy. Jlanmii mijixij
€ 3pyqHUM i 1pu (hOPMYBAHHI 3aralIbHOT MOJIE €J1CK-
TpOMeXanivHOT cucreMu. OJIHaK HELOJIKOM TaKOT MO-
JICI1l € HasgABIICTD Y PIBHSIHHSIX BEKTOpA 3MIHHMX CTaHy,
KOMITOHEHTH sIKOI'O B 3arallIbHOMY He € 0e3110CePeNHbO
CHOCTEPEXKYBAHUMU  BEJIMYMHAMY, IO YCKIAJHIOE
HPONE/YPY ieHTdikaiii.

Ocnopuuii Marepiai. QUM i3 MCTOUB JUIA TLIAB-
HOI'O 11YCKY aCHIXPOHHOIo asuryna (AJl) 3 KopoTko-
3aMKHEINUM pPOTOPOM € BKJIIOUEHHST MOCTOBUX BU-
IpAMIISIIIB y HYJILOBY TOUKY craropa [9, 5]. Taxi Al
MOKIIa BUKOPUCTOBYBATH TIPU KOPOTKOTPUBAIUX Pe~
JKUMax pobOTH NIPU YaCTHUX 1YCKaX 1 rajlbMyBaHHI SIK
BUKOHABYI J(BUI'YHU B TCXHIMHUX IPUCTPOsIX aBTOMa-
TUKM Ta INIIX Taly3s1X IIPOMUCIOBOCTI.

B jlaniii crarti 100y 0By MaTeMaTUYHUX MaKpo-
MOJIEJICHT KOMIIOHEHT CHUCTEM ILIPUBOJLY HOKA3aHO Ha

HPUKIIJ KOPOTKO3aMKHEHOTO aCMHXPOHHOTO JIBATY-
Ha, B PO3CIUCHHSI HYJIBOBOT TOUKM OOMOTKHM CTaTOpa
SKOIO BKIJIOUEHO INMECTUIYIBCHUI MICT 3 Alogamu
VD1—VDG6 (puc. 1).

ITI{

Swi

4 i
gg YD5
V73 V06
P Dt
il
Prec. 1

NIZ[KPOMO)[CHI) JIAHOTO CJIICKTPOIPMBO/ia 6}’Ily€l\/1()
Yy BI/II‘JIH)[i JIICKPETHOTO p-lBHHIIII}I 3MIHHMX CTaHy:

PEDZFE® 1 GO+ (7, 719,

(1
FEHDZOREHD 4 p kD),

In . .
IIC,?( ) — JUICKPCTHI 3HAYCHHA BEKTOPA 3MIHHUX CTAHY;]

F, GG, C, D — po3paxoBaHi B 1porieci modyaosu Mojiesi
MaTpHUILi, pO3MIPHICTE SIKMX 3aJICKUTH B PO3MIPHOCTI
pexropa T; ) —

. . I .
BXIJTHUX SI\IIHIIMX,_‘_’B( ) JAMCKPETHI 3HAUCHHSI BEKTOPa
BUXIHMX  3MIHHUX, Kk — HOMEp JMCKpETY;

JII/ICKIJCTHi 3HAQYECHHsA BCKTOpPa

) <f(k) , \7(/")2 — JleqKa HeliHiiia BeKTop-(hyHKIILS, sIKa
B 3ara)IbHOMY BUTIQJIKY BU3HATAETHCS TAKMM YMHOM:

T (),

t/lm J

o <,\—‘>(k) , 173(1()) 2 a
+z ﬁz; lm_/v\

+29

= (k K 5 k
07 O4 3y ITOR Oy

_t]") +

Yi

T ©43a,

glm’™j

+2b,) _t" TA)+E¢ TA)_U‘ (2)

ne a, ,[flﬂm Y iiim ,émm — TeH3o0pu 4-T0 paHry, a

a;) ’szl €y — Tensopu 3-ro panry, pospaxoBaHi
HUISIXOM OITUMI3aIiI.

OcKinpKY JOCHJPKYBaHa Tprda3zHa CUCTEMA € CU-
METPUYHOIO, TO 33 BXTHI NPUAHATO 04l 3HAYCHHS
ganpyru U oOMOTKM cTaTtopa Jjuile ojHiel 3 ¢a3 Ta
MEXaHIIHUI MOMEHT HaBaHTAXEHHA M, 1110 NpUKiIa-
JICHMIT IO POTOPA JIBUTYHA, a 33 BUXITHI — Jiit04l 3Ha-
JeHHst cTpyMy I B 1iii ke 0OMOTIIl CTaTOpa Ta 1acToTy
obeprauns poropa n. ToMy BEKTOPU BXIIHUX 1 BUXIf-
HUX 3MIHHMX € JUCKPETHUMU 3HAYCHHAMU HACTYII-
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HUX BEKTOPIB!
oo 00) oo [T0 )
AL 7®)

Inenrudikarisi MaKpOMOJIE 3 BUKOPUCTAHHSIM
ONTUMI3AIIT IPOBOJUTLCS NUISIXOM 3HAXOJKEHIST Mi-
HiMYMY feaKoT (pYHKILT, SIKa XapaKTepU3ye BIIXMIICH-
HSl TOBEIMIHKMA MOC B IMOBEMIHKNA MOJIEILOBAHOTO
ob’ckra [7]. Axmo Mopens 3ayact best piBHHHHSIM
y=@ gﬂ, , i€ U — BXILHMIA CHrHAN, y — BUXiHMI
CUTH — JESIKMIT omeparop, /3’—~ BEKTOp Ilapa-
METpiB MOJEII, TO 3rajlana (YHKIsI, STKY HA3MBAIOTH
(byHKIIIEIO METH, MATUME BUIJISIJL Qp)=E gv vy, ne v
— BII'YK MOJIeJIi Ha TECTOBAM CHI'HAII, PO3PAX Bam/m
3 JIOTIOMOT'OI0 MOJIeJI, ‘-r) — peaxiiist peaibHoro o0’ekra
Ha 11Cii XKe TectoBnii curnai. Gynxuis £ (v, \—;} BU3HA-
qae BUCTANb MDK JIACKPCTaMM BEKTOPIB y i y. [is
(hikcoBaHoOro HA0OPY TECTOBUX CUTIHANIB (DyHKIA
MeTH ¢ (hYHKIIEIO JTMIIE BEKTOpa MapaMeTpiB MoJel
F. Takum YMHOM, 3HANMIOBIIM MiHIMYM (hYHKI|I
Q(f), My 3HAMAEMO TaKi 3HAYEHHS BEKTOpa Hapa-
Merpis Mojeti B, Ipyu SIKUX BIIXMWJICHHST TOBEHKN
MOJIEJT Ha 3a/aHiifi MHOKKUHI TECTOBUX CUTHAIIB Bif
NOBEMIHKA  MOJCILOBAHOTO 00’€KTa 3a KpHUTepiemM
E <\7,> v} Oyjue MiniMaJibHUM.

[To6ymoBa MaTeMaTUIHOT MaKPOMOJIEJ CUCTEM U
@IEKTPOIPUBO/IA MPOBOJUAIIACS HA OCHOBI IMICKPETHUX
3HaYEHL eKCHEPUMEHTAILHO 3HATUX NCPEXIIHNX Xa-
PAKTEPUCTUK  KOPOTKO3AMKHCHOI'O  ACMHXPOHHOI'O
asuryna tuny 4A80A4 Y3 3 HOMIHAJIbHUMU JJAHUMMU:
P”=]_,1 kBT, n"=1420 00/xB. 3a BuxigHi gaHi 0yso
B3SITO IEPeXijiHi npotecy Ipu mycky AJ, Ta Ipu 4oTu-
PBOX, PI3HUX 33 3HAYCHHSAM MOMEHTY, HAKM/IaX HaBaH-
TakeHust. [IJ1st 3USITTS IepeXiTHUX NMPOIECiB BUKOPUC-
TOBYBABCSI aHAJIOTOBO-IIU(POBUIA IIEPETBOPIOBAY TUITY
ADA-1406 DAC 3 gacroroio juckperusarnii 10 kI,

[Tponec moby0BKM MOJIeII 31HCHIOBABCS Y TAKO-
MY HOPSIIKY.

1. Bubmpacrtihest qabip BXITHUX 1 BUXIIHAX JaHNUX
Ta opMa Mali0yTHHOI MOJIEN, 1110 3allMcaHa uepes
HepijioMi KoedilieHTY — BEKTOP 3MIHHUX CT aHyx, cile-
MenTu Matpuilb F, G, C, D Ta eJleMeHTY HEeJIHIAHO1
BEKTOP-hyHKIIT P gf("') , 17)("')> .

2. Bynyerbest Jliniina MAKpoOMOJIEIh 3a JIOIIOMO-
ro1o airoputrMmy Xo-KanMana 3 BUKOPUCTaHHAM OI1-
TUMI3AI|l y BULIISI:

FE D=0 4 G,

(4)
FEFD_C K+ 4 p kD),

Iaist orrruMizanil BUKOPUCTOBYETHCS METOJ| Ha-
HPSIMHOTO KoHyca Pacrpurina 3 ajlarrtalicio napaMer-
PIB ITOIIYKY.

3. Jlinilina MakpoMOJeIb JIOTIOBHIOETHCST HEIi-
Hifttolo Bexkrop-cynxuiero ® (X ,\7("')?

4., IIpoBOJUTHCS OCTAaTOYHA ONITUMI3aIis Makpo-
MOJIEJ, JIE HPOTIEAY Pl ONTUMI3 Il TiIatoThCs yei KO-
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edinienTn.

5. TepeBipsitoThest OTPUEMaHI B pe3yJibrarti Makpo-
MOJIEJIOBAHHST BII'YKM Ha TECTOBI CUTHAIN 13 3HSITU-
MU EKCIIEPUMEHTAIBHO JAHUMU Ta PO3PAXOBYETECS
noxubKa MOJICII 32 BUPA3OM:

. <b/a> >3 100% (%)

n n 2
e a =2 <y (l‘)> ’ b —_—Z <y*(/‘») -y (k)> , y(k) — opnu-
k=1 =1

Hara k-Tol JUCKPETU PEAJIHLHOI'O 3HAYCHHSI CHUTI'HAJLY,

#(k .
V*( ) — OpJ/inHara k-TO1 JUCKPETU 3HAYCHHS CUTHAITY,

SIKUI OYB OTpUMaHUI BHACIIIOK MOJICJTIOBAHHS 32 JIO-
IIOMOT0I0 OIITUMI3AIT.

B pesynprari noxubOka cranopmia dineine 8%,
IPUIOMY BBCJICHHS HEsIHIAHOT bynxit
W g{?("') ,17(1()} CYTTEBO HE MOKPAILyBaIO TOYHICTH MO-
jeni. Coin BiasHauMTH, 110 eJIEMEHTH, SIKi BXOJSITE Y
HEIiHIMHY YHKIO, OYJIM TOCHTH MaluMu (l.0~4),
TOOTO HE3PYTHUMU JUIS AHAII3Y Ta (hOPMYBAHHSI MO-
neiii. Tomy Oyrio posejicHo MaciTadyBaHHsI BXITHUX
JaHMX.

[Micsst MaciTadyBaHusl MOBTOPIOIOTHCA IYHKTH
1-—5. TTopstirox Mojieni opiBHIOE TphoM. OUTUMI3aIlis
[POBOJIMIIACSI TUM CAMHUM METOJIOM, IO # pamiie,
KpiM IIOYaTKOBOI, /e BUKOPUCTOBYBABCS METOJ[ Ha-
[psIMHOI chepu. 3araibHa NoxXubKa Takol HEJHHIAHOT
mopeni mentire 4,5 %. Kpusi crpymy ta yactoru obep-
TAHHSI POTOpA 3HSATI CKCIEPUMEHTAIBHO (CYIIbHA
JiiHist) Ta OTpUMaHi 3 HeNiHIAHOT Mopeni (IITpUXoBa
JIHIS) IpM 1TyCKY (@) Ta HAaKMJaxX i CKUJAaHHSIX HaBaH-
TaXeHHs (6—¢), 300paxeHi Ha puc. 2.

3a (yHKIiI0 METU NpPU MPOBEJIEHH] onTrMisaniil
B35ITO HACTYIIHUI BUPA3:

0= C‘?i(k)_ﬁ(/c)) ?

ki

(0)

pe 7O, 76

HOI, OTpMMAaHE 3 eKCIEPUMEHTY, Ta PO3paxoBaHE 3a
JIOIIOMOTOI0 MOJIEJI, Bi{IIOBIHO.

B pesysibraTi MOAENIOBaHHSI 3arajibHa MOJEIb
TPETHOrO HOPSIIKY MaTMME HACTYIIHI 3HAUCHHSI MaT-
pUYHUX KOehinienTiB:

JUCKPETHC 3HAICHHSA BI/IXiIIHO'I. 3MiH-

-3.6 083 -0,39 0,13
l_')(k): ""2,5 5 F= _0,2 0’54 _0’36 ’
‘17 —0,1 —0,32 0325
. i (7)
1,5 0,1 3
G=10,69 0,05 |, C= 01,96 11é9 2255 ’
-1 -0,47 ' , ,
-0,28 1,1
b=1_0,08 0,23

Yuciosi 3HAYEHHST BE€JIINYINH, 3HATI CKCIICPUMCH-
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TIBLHO Ta OTPUMaHI 3a JIOTTOMOTOI0 JIUCKPETHOT MATE-
MaTUIHOT MAKPOMOJICJI 3 HETIHIMHUMU eJIeMEHTaMMU,
1IpY HAKOUILIOMY HaKuJ( 1 CKUIaHHI HaBaHTaKCHHS
JIBUTYHA, HABEJCHO B Ta0IM L.

Bucnopku. OrprMaHa MaTeMaTUYHA MOJEIb
ACUHXPOHHOI0 JIBUT'YHA, B PO3CIYCHHSA HYIBLOBOT TOUKU
00OMOTKM CTATOpa SIKOTO BKJIIOYEHO IIECTUITYJILCHUI
niojHuit Micr. B mopassiioMy BoHa Moxe OyTH BUKO-
pUCTaHa JUIsl PO3PAXYHKY CUCTEMM CIEKTPOIIPUBOJIA,
KOMITOHEHTOM $IKOT ¢ MOJieihoBaHnit o0’ekr. Taxa
MaKpOMOJIENh 3 HOXHOKOI0 4,5 % 1pn NOPIBHSAHO Ma-
JIMX 3@Tpartax 1acy Ha nodymnoBy jgodpe sijlodpaxae no-
BCJIHKY POOOTU BEHTMIILHOT CUCTEMHU EJIEKTPOIIPUBO-
JIa B PI3HAX pesKuMax Moro podoru, 30KpeMa BpaxoBye

to
ty

HeJIHIHI XapaKTepUCTUKU.

tc M, Hm l UB !II.OG/XB] I.A n.oG/xs[ ILA
ExcnepuMeHTaibLHi faHi 3MO/IE1bOBaHI

naui
1 0,00 1240 1480 0,75 1433 0,68
2 0,00 124,0 1480 0,75 1447 0,70
3 0,00 1240 1480 0,75 1438 0,77
4 41,16 | 1240 1046 0,76 1085 0,77
5 41,16 [ 123,69 | 851 1,04 875 1,09
6 41,16 | 12339 | 709 1,65 698 1,57
7 41,16 123,09 620 1,85 606 1,86
41,16 | 12294 | 567 1,96 576 2.00
9 41,16 | 122,79 | 567 2,08 570 2,06
10 41,16 [ 122,79 | 567 2,08 571 2,08
11 41,16 | 122,79 | 567 2,08 571 2,10
12 41,16 [ 122,79 | 567 2,08 574 2,10
13 41,16 | 122,79 | 567 2,08 578 2,09
14 0,00 |122,79| 957 2,08 919 2.10
15 0,00 |12294| 1063 1,96 1068 1,90
16 0,00 123,09 1081 1,73 1187 1.65
17 0,00 123,39 1170 1,44 1281 1,44
18 0,00 |123,54| 1258 1,21 1353 1,27
19 0.00 |123,69| 1365 0,85 1411 0,94
20 0,00 |12385]| 1427 0,76 1457 0.82
21 0,00 124,0 1480 0,75 1498 0,74
22 0,00 124,0 1480 0,75 1494 0,75
23 0,00 1240 1480 0,75 1496 0,74
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