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CHUHTE3 TIAPAMETPUHYECKHU OIITUMU3UPYEMOI'O
I'MAPOATPEI'ATA HABECHOI'O OBOPYJAOBAHMUS TPAKTOPA
IO JMHAMMWYECKOMY KPUTEPHUIO

VY crarTi 00roBOpIOEThCS AMHAMIYHMN CHHTE3 Tifipoarperara HaBICHOTO OOJaaHAHHS TPAKTOpPa, MOB'S-
3aHMIl 3 BU3HAUCHHSM 3HAUCHb HACTPOIOBANBHUX KoedimieHTiB kananiB I11/[-perymnsaropa, koediuieHTiB
JKOPCTKHX 3BOPOTHUX 3B'A3KIB 332 PO3MILICHHSM 1 IIBHAKICTIO IITOKA TiIPOLMIIHAPA Ta 32 PO3MIIIEH-
HSM 30JIOTHHKA TiAPOPO3MOJUIBHUKA, L0 3a0e3MeuyloTh Oa)KaHWH 3aKOH IMEPeMIillieHHs HaBiCHOTO
oGyagHaHHA. SIK TMHAMIYHI KpUTEpii PO3IIIAIAIOTECS BiTHOCHI IHTErpasbHi Ta B3BIlIEH] OLIHKH, KpUTe-
piit ®inrepa.

In article it is discussed the dynamic synthesis of hydraulic unit of the tractor mounting equipment,
related to the values determination of PID-REGULATOR passages adjustment factors of the unity
feedback coefficients by the position and velocity of hydraulic cylinder rod and to by the position of
transducer control valve, that are ensuring the desirable law of the mounting equipment displacement.
Relative integral and weighed appreciations, Fisher's variance ratio are considered as dynamic criteria.

Beenenne

B mHacrosimee BpeMsi Ha TPaKTOpaX, OCHAIICHHBIX ruapoarperatom (CA)
ympaeieHusi HaBecHbIM obopymoBanuem (HO), BBINOIHSIOTCS pa3iddHBIE Orepa-
U 00paboOTKH 3eMIIH, TaKWe KaK BCIallka, OOpoHOBaHME U Jp. Mcmonp3oBaHue
I'A HO, nocTpoeHHOro 1o MpHHIUIY «LS», T. €. YyBCTBHTEIBHOTO K Harpyske,
MO3BOJISIET YIYYIIUTh NaXOTy HAa HEPOBHBIX MOBEPXHOCTAX U HAa HEOJAHOPOIHBIX
MTOYBaXx.

B cocraB stux ['A BXOZAT: 3JEKTPOTHAPABIMYECKHE IPe0oOpa3oBaTeiH
(OI'), ruppopacnpenenutens (I'P), McnonHUTEIbHBIC OpraHbl THIPOLIHHIPEI
(T'LI); u3MepuTenbHBIe NPeOOPa30BATEId UHAYKTUBHOTO THUIMA MEPEMENICHHs Ha-
BECHOTO O0OpYZOBaHMS M YCHIHS CO CTOPOHBI HOYBBI; MHKPOIIPOIIECCOPHOE YCT-
POMNCTBO yNpaBIeHUS.

Baxupimu xapakrepuctukamu (pyaxmmonuposanus ['A HO, xak u mpyrux
I'A, sABISIOTCS TMOKa3aTeIW KadecTBa IEPEXOIHBIX IPOIECCOB, ONpeneisieMble
cTpykTypoii I'A, sanmementHol 6a30i, 3akoHOM ympasneHus. [losTomy paspaboTka
MaTeMaTU4YECKUX MOJENEH 3JIEMEHTOB 3TuX I'A, HccinenoBaHue UX AWHAMUKH, pe-
[IeHHEe ONTUMM3ALMOHHBIX 3a7lad M 3a/Jad CHHTe3a SBJIAIOTCS aKTyalbHBIMH U
MIPEICTABIAIOT Ba)KHBIE HAYYHBIE 3a1a4H.

[TpuBenem oHy U3 COBPEMEHHBIX (POPMYIMPOBOK 33Ja4ll CHHTE3a PEeryJisiTo-
pa [1]: nana Mozens 00BeKTa ympaBieHHUs (BMECTE ¢ H3MEPUTENBHBIM MPeodpaso-
BaTENEM M HCIOJHUTEIBHBIM YCTPONCTBOM); YCTAHOBIICHBI LICJH YIPABICHHUS,
TpeOyeTcst BBIOpaTh PEryJsITOp M ONPENEIUTh ONTHMANIbHBIE 3HAYEHHs KaHaJIOB
€ro HacCTPOMKH Uil oOeclieueHns MoKaszaTeleld KauecTBa JUHAMHKH oObekTa. Ha
puc. 1 mokaszaHa cxema 3TalloB Takoro cuHTe3a. PaKTHYECKH MpOoIecC CHHTE3a
CHCTEM, B TOM YHCJIE U THIPOArPEraToB Pa3IMIHOTO TEXHOJIOTHYECKOro 000pymo-
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BaHUS, B HACTOSAIIEE BPEMS ONPEACISIETCS B OCHOBHOM MOCTAHOBKOM M pelICHHEM
ONTHMHU3AIIMOHHOH 3a1a4n Ha DBM ¢ mOMOIIBI0 OJHOTO M3 METOJOB TEOPHH OTI-
TUMAJIbBHBIX CUCTCM.

l Ony uenu ynp ‘

,

‘ BuiGop nepemeHHLIX, NoANekaLimMx ynpagneHuio ‘

'

DopMynUpoBKa TpeGOBAHWA K 3TUM NEPEMEHHBIM
(KpUTEPHMIA ONTUMU3ALMK)

.

PaspaboTtika matematudecknx Mogenei obsekta
= YNPaBNeHWA C MIMEPHUTENbHbIMKW npeoﬁpasosarenﬁmw
W UCTIONHUTENEHBIM YCTPORCTEOM

NapameTpos, NOANEXALNX HACTPOIKE

'

l ONTUMH3ALMA NapaMeTpoB ¥ aHanW3 kavecTea ‘

‘ BriGop perynatopa v onpeaeneHie KNioyessix ‘

CHCTEMBI

| !

Ecnw nokasartenu kavectea Koney npoueaypel
HE YAOBNETEOPAKT CcUHTE3a
NpeaeABnesHEM TpeGosaHuam,
TO BHECTH HIMEHEHWE

Puc. 1. Cxema 3tanoB cuHTE3a

AHaJI13 NOCJIeIHUX UCCIeI0BAHUIA.

Cpenn momobubix I'A crnemyer ormetuts ['A ¢upmsr «Bosch» (®PT) [2],
«Danfoss» (danus), UMHUHMAII HAHB (Benapycs) [3] u mpoektupyemsiit oTe-
yecTBEeHHbIN ['A.

AwnanuTrueckuii 0030p 3THX paboT [2, 3], mokasbBaeT, YTO BOIPOCAM AWHA-
mukn I'A HO yzneneno HepocraTrouHOe BHHMAaHHWE, YTO CHMKAET 3(PQPEKTUBHOCTH
(YHKIIMOHMPOBaHUS MOJOOHBIX CHCTEM B YCIIOBHAX dKCIUTyaTanuu. Kpome Toro B
COCTaB TUApOArperaroB Moryt Bxomuth ycrpoiicta ([T u ITU-perynsatopsl,
HaOJIOIaTeNI COCTOSIHUS M 1p.), TTapaMeTPbl KOTOPBIX CIENYeT ONTHMH3HPOBAThH
JUIS YITydIIEHHUS IEPEXOIHBIX MIPOIIECCOB.

B crarse [4] paccmaTtpuBaeTcst 0000IIEHHAS CHCTEMa «KOJIECHBIN TPaKTOp —
HaBECHOE OOOPYNOBAaHHE» C BBIICICHHEM €€ OCHOBHBIX 3JIEMEHTOB. JBUTATENs,
MIPUBOASIIETO B ABMKEHHE HACOC, THAPOPACTIPEICINUTENS, UCTIONHUTEIBHBIX THA-
poUMIMHAPOB. MaTeMaTHuecKasi MOJIeNIb CUCTEMBbl BKIIIOYAeT YPaBHEHUS. JBHXKe-
HUS TPAKTOPa € YYETOM BPAIaTEIFHOTO U MOCTYNATEeIbHOTO TIepeMELIeHUH; YIIpy-
roil MOJBECKU, PEOYKTOPHOTO MEXaHM3Ma, IoJauu Hacoca, ruapounnusapa. Ox-
HaKo B padoTe HejocTaTouHOe BHUMaHue yzaeneHo cuaredy ['A HO u ananmmsy ero
JUHAMHYECKUX XapaKTEPHCTHK.

Hacrosimiast cratest mocBsIIeHa CHHTE3Y MapaMeTPUIECKH ONTHMHU3HPYEMOTO
oreuectBeHHOro ['A  HO  Tpaktopa, paspaborannoro OAO  «XT3»,
HUUNT'unponpusonom u HIIIT «XapTpoH-skcmpecce».

ITocTanoBKka 3aga4n.
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Ha puc. 2 nzo0paxkeHa npuHIMIHAIBHAS CXeMa oTeuecTBeHHOro ['A.
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Puc. 1. [lpuHiMnransHas TUIpaBIMYecKas CXeMa TipoarperaTa HaBeCHOro
obopynoBanus tpakTopa: H — Hacoc; K/I — knanan nasnenus; KII — knanad npenoxpaHu-
TenbHbld; I'P — runpopacnpenemurens; [dp, — Hdps — apocceny,

1)

OITl,, OI'll, —snekrporuapasnuueckue npeobdpasosareny; 'Ll — ruaponumuHIpH;
PK — penyxuunonnslii knanas; K — knamnan ,,UJINY; | B Y - U3MEpUTENbHBIE TIPE0d-
pasoBarenu nepemenienus u ycuusi; CBI'P, MIIBY — anexTpoHHBIE
ycrpoiictsa; b — ruapobak; ® — dunstp; Py, Pyyp, Pey, P, — P, — naBnenns PXK B
cooTBeTcTBYIOIUX Toukax ['A; KO — kianan oOpatseiid; I1Y — myneT ynpasnenus,

M — maHOMETp; — — — LS — MuHMSA 9yBCTBUTEIBHOCTH K HATpy3Ke.

I'A cocTouT u3: HACOCHOrO arperara (HacoC ¢ MPUBOJHBIM JBUrATEIEM W
KJIaMaH JaBJICHUs, uepe3 KOTOPbIi ciuBaeTcs 4acth padoueii skunkoctu (PXK), ne
ucmosnbzyemoit T'A); apoccemupytomiero ruapopacnpenenutens (IP) ¢ ruapo-
yIpaBlIeHHEM OT JIIEKTPOruapaBinueckoro mpeobpasosatens (JITI) ¢ anekrpo-
MarHATOM TOCTOSIHHOTO TOKA; COTJIACYIOIIETO AJIEKTPOHHOTO OJIOKa M MHKPOIIPO-
IIECCOPHOTO YCTpO#cTBa; CitoBBIX TuaAponmiuaApoB ([LI), ocymecTBistommx
nmoxseM U ormyckanue HO.



BxomusiM Bo3aeiicTBueM Ha ['A sBisieTcs CHUTHAI C IyJbTa yIPaBICHUS Ma-
NIMHACTA, a BhIXoZoM mnepemernieHue mrtokoB I'1] (mepememenne HO). T'A mpen-
CTaBIsET cO0O0I0 JUHAMHYECKYIO CHUCTEMY, KOTOpas B IIPOILIECCE BBIMOIHEHUS
BCIIAIIKK, OOPOHOBAHMS W JAPYTHX OIEPaIfii Mo 00pabOTKE 3eMJIM HCIBITHIBACT
YIpaBJIAOIME U BO3MYHIIAONIUE BO3}IeﬁCTBHﬂ, MMPUBOJAAIINE K IMOCTOAHHBIM IIEPE-
XOmHBIM mporeccaM. ObecreueHne KeJaeMbIX MoKa3zaTeneil kadectBa (ObICTpO-
JEUCTBHS, CTATUIECKON TOYHOCTH, CHIDKEHHUE KOJIeOaTEeIbHOCTH, Ynciia KoJleOaHui
U Jp.) MOXHO JOCTHYb TPH IIOCTAHOBKE W PELICHHUH 33/1a4d CHHTE3a MO JHHAMHU-
YECKOMY KPUTEPHUIO OTHOCUTENIBHO, HAIPUMEpP, BBIXOJHOW koopauHatel ['A. Ma-
Temaruueckas Mojenb I'A npusesena B padore [5].

B kauecTBe KpUTEpHEB ONITUMHU3ALNN PACCMOTPUM:

OTHOCHUTENBHYIO HHTETPAJIbHYIO OLICHKY
t

I|y}KEﬂ (t)_ Yz (t] dt

=t 100, %, 0
[RAGLE
0

The Yypn (t) — JKenaeMas TpaekTopus nepemeuieHus 1mroka I'1], Hanpumep, npu

noaseme HO, vy, (t) — KpuBas nepemelnenus mwroka 'L, monyyaemas Ha Marema-
THdeckoil Mozenu [5] B mpomecce cunresa, t, — Bpemsl mepeMenieHus. 3HaUYCHHIE
kputepust |, yuuThIBaeT OMM30CTh KPUBBIX B HHTETPAILHOM CMBICIE 3a BpeMs
MEepPEeX0JHOro npouecca iy ;

kputepuii @umrepa [6], KOTOPBIH OBUT MPEIUTORKEH JUIA TPOBEPKH THITOTE3HI
PaBEHCTBA JHUCHEPCHH IBYX COBOKYITHOCTEH B AMCIEPCHOHHOM aHAIN3E, perpec-
CHOHHOM aHAJIN3€, MHOTOMEPHOM CTaTHCTHYecKoM aHaimze. Kpurepuii dumepa
MIPUMEHUTEIBHO K JaHHOH 3ajaue CHHTE3a MOKHO MPEJCTABUThH CIEAYIOLUIUM 00-
paszom:

2 SZ
F-922 ,
1 IK 1 K
rme 0, =Y, = " IYZ (t)dt v 0= Yo :t_J.y)KEﬂ (t)dt ) (3)
K o K 0
1% 1%
S :t_j[yz (t)_ Y, ]Zdt . S; :t_I y}KEJZ y)KEﬂ]Zdt : (4)
K o Ko

Ecmu xpuBsie Y, (t) T p— (t) IMOJIHOCTBIO coBnanarT, To F =1. YunureiBas,

YTO METOJBI ONTUMH3AIMU CBOJAT PELICHHS K MOUCKY MUHUMANBHOTO 3HAYCHHS,
3aIUIIeM KPUTEPHi ONITUMAIBHOCTH B BUIIC
l,=(-F)-100,%; (5)
MHTETpalbHBIN B3BEIICHHBIH MOMyIb ommibku ynpasnenus (MBMO) [1, 8]

6



tK
Iy = t-|u,jdt, (6)
0
OCHOBAHHBIM Ha BBIYKMCIIEHMH HWHTErpaja OT B3BEIIEHHOTO MOJIYJS OIINOKH,
U, — cursai paccorjiacoBaHus;

OTHOCHMTENBEHYIO MHTEIPAILHYIO OLIEHKY, B3BELIEHHYIO 110 MOJYJIFO OTKJIOHE-
HUS IIOINAEH IT0J] CPABHUBAEMBIMU KPDUBBIMH Y 5 (t) uy, (t)

e e 0 v )

l,= - -100, %’ (7
[IRAGL
0

KoTopyto HazoBeM OMBMOII.
B kputepun |, ucmonb3yercs MHTErpaIbHBINA B3BEIICHHBIH MOAYb OIIHOKH

ynpasnenuss IBMO, B koTopoM BMecCTO |U&| BBEJICH MOAYJIb |y)KEJ7 (t)— Yy, (t),

YTO YYUTHIBAET 0COOCHHOCTH MOCTABJIEHHOM 3a]]a4u CHHTE3a.

B xauecTBe perymnsaropa, MMPOKO MPUMEHSIEMOI0 B IMHEMHBIX CUCTEMAaX, HC-
none3yeM st uccnenyemoro I'A HO (omuchiBaeMOro HEJIMHEHHOH MOJEIBIO)
I[N -peryasTop, napaMeTpsl HACTPOUKH KOTOPOTo MoAnekaT ontumusanuu. Cie-
JIyeT OTMETHTh, YTO H3BECTHHI INpuMephl 3(PQeKTHBHOrO (HyHKIMOHHPOBAHUS
MU I-perymsTopa B HEIMHENRHBIX crcTeMax [7].

ITpu BEIOOPE Y 1007 (t) YUUTBIBAETCSI ONBIT MATMHOCTPOEHHS B UaCTH 3aKOHOB

JBIDKEHUS] pabOyMX OpraHOB MAIllMHBI, XapaKTepH3YIOIIMXCS IIABHOCTBHIO IPH
0TpaboTKe 3alaHHOTO TIEPEMENICHUSI ¢ YCKOPEeHMAMH He mpesbimaromumu 0,59

(g=98 M/ ¢’ — yckopenue cBo6oHOTO Masenns). Kpusas Y., (t) cama 1o cebe

IpU HEOOXOJMMOCTH MOXET OBITh OINpEeesieHa B Pe3yJIbTaTe PELICHUS] CaMOCTOsI-
TEJFHON ONTUMH3AIIMOHHON 33/1a4H.

W3BecTHO, YTO C ONpEAEIEHHON MOTPEIIHOCThI0O MaTeMaTHUECKyl0 MOJENb
CHCTEMBI, ONHCHIBAEMOH an(epeHIINaIbHbIM YPaBHEHHEM BBICOKOTO TIOPSIKA,
MOXHO TpeacTaBuTh JudepeHnnanbHbM —ypaBHeHHeM 3 — 4  mopsaka.
B kagecTBe TakoTO MPHUONMKECHUS PUMEM IS KeTTaeMOi KpUBOW HEOJTHOPOTHOE
muddepeHnratbHOe YpaBHEHHE TPETHETO MOPSIIKa BUAA

d® t d? t dy e (t
aeal) o aeal)  Daenll) -y, @
2
C HAYATLHBIMH YCIIOBUSIMH d yé’f[‘gﬂ © = dy}’gf © = ¥4z (0)=0, 3HaueHmEM Y00 ,

B KOHIIE Iporiecca t, paBHOM Y, (tK) 1 ko3 dunreHTaMu 8, — a, NP IPOU3BOA-
HBIX, PUHSITHIX HA OCHOBE UCCIeIoBaHus paccmarpuBaemoit mozenu I'A HO.
Ha puc. 3 uzo0pakeHa cxema, Irie BHIHBI BapbHpyeMmble mapamerpel K,

(koo duument obpatHOi cBs3u o nonoxkenuto mroka '), Ko, (koodduument
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o0paTHOIt cBs13u 110 ckopocTh V, ) U K, (kKoddduiment obpaTHoii CBsA3M 110 IIe-
PEMEILCHHIO X, 3070THHKA I'P), KOTOpBIE BMECTE CO CBOMMH IIEPEMEHHBIMH Y, ,
V;, X;p ¥ BXOAHBIM curHaiom U ,, mocne Henmue#HOTro npeodpasoBanus (HIT)
00pa3yioT 3HaueHne paccornacoBanust U, Mexy 3amaHueM U oOpaTHBIMH CBS3S-
mu. Curnan U, mopkmouer ko Bxoxy ITH/J]-perymnsaTopa, BEIX0OJ KOTOPOTO MOCTY-
naet Ha Bxojx OI'TI.

Upx mmmmmmmmmmm e -
e

“o{ Ky |
_______ _ ————————————————

Puc. 3. Cxema popMHupoBaHHS yIIPABISAIOMIETO BO3ACHCTBHUS THApOarperarta HaBeCHO-
r0o 000pyHOBaHMS

HIT

B kavecTBe ONTUMH3UPYEMBIX apaMeTpoB mpuHATh: napamerpel K, , K, ,
K, xananos nacrpoiiku ITW/[-perynsropa, T. €. NPONOPLHMOHANBLHOIO, HMHTE-
rpansHOTO M JuddepeHnnansHoro; kKo3hduimeHTsr oopaTHex cBszed Ky, n
Kosp- Kpome Toro, yiyuiieHue JUHAMHUYECKUX XapaKTEPUCTHK CHCTEM C o0pat-
HOH CBSI3BIO MO BBIXOJHOMY MapameTpy (B paccMaTpHBacMOM ciydae Y, ) JOCTH-
raercs BBEJCHHEM 0OpaTHOH CBsA3M 1O cKopocTH V, . TakuM o0pa3zoM, B mpouecce
CHHTE3a Oy/eT OCYILIECTBIIATHCS MMOMCK COBOKYITHOCTH 3HaUCHMH LIECTH HapaMeT-
pOB, obecreuHBaOMMX OIM30CTh ONTHMANBHOH KPHBOH Y7 (t) K y}KEﬂ(t), BBI-
OpaHHO B KaUueCTBE ATAJIOHA.

Pewmenne. IlocraBneHnas 3ajaya CUHTE3a SIBISETCS OJHOKPUTEPUAIIBHOM CO
MHOTHMH BapbUpPYEMBIMH IIapaMeTpaMu. Pe3ynbrar ee pemeHus — 3aK0H mepemMe-
menns HO Ha 3amaHHyI0 BRICOTY, ONM3KHH K kKenmaemMoMy. Bee miects Bappupye-
MBIX IIapaMEeTPOB BIMAIOT Ha 3a/JlaHHOE 3HAYECHHUE Y, (tK) B KOHIIE IIEPEXOTHOTO
npouecca. Eciu ux 4nciio yMeHbIINUTh, TO TOYHOCTH NpuOmmxeHus I'A k Y, (t K)
cHmkaercs. B tabn. 1 mokaszaHbl pe3ysbTaThl ONTUMH3AIMH 10 KpuTeputo |, npu
Pa3IMYHBIX HAYalbHBIX 3HAUYCHHUSIX BapbUpyeMbix mapametrpoB K, — K, . Yuu-

TBIBasg, 4TO CHHTe3y MojBepraercs ['A, ONMUCHIBAeMBIil HEITHMHEHHONH MOJEINBIO,
BO3HHMKJIA HEOOXOIUMOCTh BBIOpAaTh HECKOJBKO Pa3IMUHBIX COBOKYIHOCTEW Ha-
vanpHbIX 3HaueHUd K, — K., . Kak BugHO U3 Tabn. 1, kaxmoll COBOKYITHOCTU

HayaJlbHBIX 3HAYEHHII COOTBETCTBYET Pa3sIMUHOE COYETAHUE ONTHMANBHBIX 3Haye-
muit K — Ky, (6yksoii ,0 B BepXHeM HHJIEKCe OTMEUAETCs ONTUMATBHOE 3Ha-

YCHHE MapaMeTpa).



Ta6muna 1
Pe3ysibTaThl ONTUMHU3ALNH 110 KpuTepHio |

Haan-H)HBIe 3HAa4YCHUA OHTI/IMaJIBHBIe 3HA4YCHUA ( )
X Y, (t)
Kk, [ K, [ Koz (Koo Korsl o | o | o | Koz, Kov, o[ Kored T |y

Blem | Bolem | Blem| 7 " A Blem | Bolem | Blem %
1|10]008|110%| 0134| 0017 | 4 |0989| 003 1(1)1 0134|0017 | 4 |2163| 2525
. 794 | 6% 349

2| 10|008[110*| 014 | 003 | 3 |o707| 27 | 9% [0aa2| 3% | 28 | 20| 2531
3|15 |015/110°| 016 | 004 | 2 |1263]0148 21874 0159 51372 187 | 143 | 253
al [ —fomss| - [oa| = | = | = | = | = [ = [ 31| =7

Pasnbie 3HaueHus kputepus ontumaibHocTH (ot 2,163 10 1,43) MoxHO 00B-
SICHUTh HEJIMHEHHOCTBIO MOJleNd. B kauecTBe MeToa ONTHMU3ALMK BBIOpaH HTe-
patuBHEIN Metox Powell, koTopsiit uMmeercst B makere VisSSim, u sBisieTcst pasHo-
BUTHOCTBIO METOJJOB ITOKOOPAMHATHOTO CITycKa. Umciio urepauuii koiaediaercs ot
51 no 77.

B 4 crpoke Tabn. 1 npusenensl npunsteie 3navenus Ky, =0185B/cm n
Kop =0,4B/cm nnst monenn T'A, B kotopoii ner ITU]I-perynsrtopa u Kov, =0.
3nauenue kputepus |, B 3TOM citydae Gonee 4eM B 2 pasa xyxe. Pe3ynbTaTsl cCUH-

TC3a U BBO/J B T'A HI/I}l-perynﬂTopa TMO3BOJIAIOT YJIYUIINTh HE TOJIBKO AWHAMHNYC-
CKHUEC XapaKTECPUCTUKHU, HO U CTATUYCCKUC, UYTO BUAHO U3 JaHHBIX Tabm. 2.

Tabnuma 2
CraTHyeckue XapakTePUCTHKH

I Yz (tK ) 1 CM
c K _ n|Tocne ontuMusanym
Ocs [T/ n KOVZ =0 mo 1. 3 tabim. 1
0 25,38 25,28
50 25,3 25,28
100 25,22 25,3
150 25,14 25,3
180 25,07 25,3

Crarnueckas oumbka st I'A 6e3 IIM/-perynsropa n K, =0 npu nsme-

mennn Harpy3ku oT 0 mo 180 kH cocramser 1,25 %, a s onTuManbsHOTO — HOJb
3a cueT uHTerpanbHoro kanana [T ]J[-perynsaropa.

Ha puc. 4 mokasansl ontuMansHas kpuas nmoabema HO (puc. 4a, kpusast 1)
u xenaemas (puc. 4a, kpuBas 2), KpuBas u3MeHenust kpurepus |, (puc. 40), nony-
YeHHbIE 110 pe3yJibTaTaM ONTHMHU3AIMU B COOTBETCTBUH ¢ 1. 3 Tabmn. 1. J{ist 6oinb-
el o0mHoOCTH KpuBBIe puc. 4a n3o0paxkeHsl B 0e3pazMepHOM BUjIE, T/e 3a 6a3o-
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BYIO BCJIIMYMHY IMPUHATO 3HAYCHUC yZ (tl() 3HaueHue KpUTCpUA ONTUMU3ALINU B

MIpoLEeCcCEe MHTErpUpPOBaHUs ypaBHEHUN ['A yMeHbIIaeTcsd U B KOHIIE CTaHOBUTCS
paBubM 1,43 % (cMm. 1. 3 Tabu. 1).

Maremarunueckast mozens ['A HO xapakrepusyercst OOJIBIIUM YHCIIOM Iepe-
MEHHBIX. TOKOM |, BJIeKTpOMarHuTa, IepeMeIleHUusIMU X, Iiymxepa OITl u

30JI0THHKA X, [P, 1aBneHueM P, Ha BBIXOJE HACOCHOIO arperara, AaBJICHUSIMU
p, u P, B momoctsix I'P u ap. (Bcero 24 mepemennsix). I1oaTOMy mpeacraBisier

MIPAaKTHYECKYI0 3HAYMMOCTh XapaKTep MEePEXOIHBIX MPOIECCOB mocie cuaTe3a [A.
Ha puc. 5 n300pakeHbI OCIIIIIOrPaMMBI IEPEXOAHBIX MPOIECCOB 4 MepeMEHHBIX,
KOTOpBIE€ WLTIOCTPUPYIOT pexkuM noabema HO cunTesupoBannoro I'A.

[Tonck miecTd ONTUMAJBHBIX MApaMeTPOB MPOBOJMICS MPUMEHUTEIBHO K
MaKCHMallbHOMY 3HaueHHi0 mojabemMa HO (B Ge3pasMepHOM HUCUHMCICHUH pas-
HoM 1). TIpu menbuiem 3HayeHnu noasema (0,36) onTumarbHas kpuBas 1, xenae-

mast (kpusast 2) u kpusas 3 kpurepus |, noxasans na puc. 6. OTkIOHEHHE KpH-

BoIX 1 1 2 B uHTEepBasie BpemeHu 0 — 2 ¢ CylleCTBEHHO, 3HAUSHNUE KPUTEPHS B KOH-
e nporecca paBHo 12 %, 4To 00BsCHSIETCS 3HAYUTENBHOM HENMHEWHOCTBIO MOJIe-
mu IA.

yalve(lx)

0)
Puc. 4. Pe3ynpTaTsl CHHTE3a IO KPHTEPHIO |1(t): a— ontuMaibHas (kpuBas 1), sxermaemast

(xpuBast 2) TpackTopuu Y, / Y, (tK ) B Ge3pa3MepHOM BHJE, 6 — KprBasi H3MEHEHHUSI KpUTE-

pusd |1(t)
[IpoBeeHHbBIE UCCIEAOBAHMS IO PELICHHIO OCTABICHHOW 3a/la4i CHHTe3a Ha
0ase yeThlpex KPUTEPUEB ITOKA3aIlH, YTO HAMITYUIIasi OJIM30CTh MOJICIBHOM 1 JKesae-
MOt KpuBBIX gocturaercs mo kpureputo |, (hopmyma (7)). Ilpu oroM momydeHs! cie-

JIYIOIIME 3HAYCHHS! ONTHMAIBHBIX MAPAMETPOB M KPUTEPHS: K% =1,028, KE,zO,lS,
K} =26810", Ky; =016 B/em, K, =184B/cm, K7 =0056B-c/cwm, |, =082%.

BreiBoapbl. 1. 3anaua cuHTE3a rugpoarperara HEMOCPEACTBEHHO CBS3aHa C I10-
CTAaHOBKOM U pELIeHHEM ONTHMU3AIOHHOM 3a/1aud 110 Ha3HAYEHHOMY AMHaMHUue-
CKOMY KPHUTEpHIO JUIsl oOecIlieueHHsl 3aJaHHbIX CBOMCTB, BKJIIOYAs U BBOZ JOMOJ-
HHUTENbHOTO ycTpoiicTBa (Hanpumep, [T -perynsatopa). 2. BakHbIM 3TanoM CHH-
Te3a ABISIETCST BEIOOP WIJIM HAa3HAYCHHE TPACKTOPUH, OTPAXKAIOIIEH >KellaeMble JTU-
HaMHUYeCKHe CBOMCTBa rujpoarperata. 3. BoIosHEHHbIE HCCIIeT0OBaHUS TIOKa3allH,
YTO B KAYECTBE ANHAMUYECKOTO KPUTEPHS ONTUMAIBHOCTH NMPEIIOYTEHUE CIEAYET
OTJaTh OTHOCHUTEJIBHOM MHTETpajbHOM ojjenke (dbopmyna (7)), ¢ momompl0 KOTO-



Ppoii 6oitee TOYHO BBEIYUCIACTCS OJM30CTh MOJICIIEHON U JKEJIaeMON KPHUBBIX.
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Puc. 5. TlepexosiHbIE IPOLIECCH TOKA dneKTpoMarnuTa |, , mepememenns mymkepa X,

OI'Tl u 3onothuka I'P, napnenns [, Ha BeIXOZe HACOCHOTO arperata npu nogseme HO

ToCIIe CHHTE3a
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Puc. 6. OrieHka penieHHOM 3a1a4u CHHTE3a IS CYIIECTBEHHO MEHBIIICH BETUYUHBI

nogsema Y, HO (B Oe3pazMepHOM BHE): KpHBas 1 — onTUMAambHAs; KpUBas 2 — XeIaeMas;
kpuBas 3 — kpurepuii (1)
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