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OPUTHHAJIbHBIE PABOTBI

0 TAPAMETPHIECKOM BO3BYEIEHHN IEKTPHIECKHX
HKOXEBAHMA '

JI, H, Mandesswman B H, II. Ilanasexcu

B cratse naerca nNpHONARGRHAR TEOPHA JBAGHHA BO3GYRMCHHA ERoneCamEHE
B 3XCGETPATCCROR EOXe(aTeABHOR CHCTeMe, B KOTODOH OTCYTCTBYOT ABHHS HCTOTHHKH'
SIGKTPHYOCKHX HIH MATHHTHHIX CHA IIME IOMO.WH MOPHOJHTBCKOr0 HIMEHOHHS € HmApa-
uerpoB. Teophs ocHOBaHA HA PDasBETHX pamee ofmEx meroaax Ilyasgape Aua Ha-
X0XEMeHAS OO HOAHYECKHX pemenuB auddepennuansunix ypapmennfi. IlogpoGEo pac-.
CMATPHBAKTCH JACTHHE CJAYIAH TAKOrO MBGVJIABSH[-B HpH CHHYCOHAAJBHOM HIMOHEHHH
CAMOHEAYE "MH H ©MKOOTH B EoXe(aTeNnHOH CHOTeMe ¢ OZHOH CTemeHBR® CBOGOXHL,
4 TAKXEe N™H HSMEHOHHH CAMONHIYK 'HH B pereHepHmOBARHOH cHcreme. OQmNECHBAWTCA
ONHTH TeHEPANHH EOXeSANAA MDA MEXaHHIGCKOM HSMEHeHHH NADAMeTPOB KAk B CHOTOME
¢ neroEepaniuefl, TAE H (63 PereHePANMA. OTH ONBITH, NOATBEPEIAOIHO BOIHOBHOCTH
TAKOL0 ‘BOIOYRAGHHA, HAXONATCA B COTMACHK ¢ TeODHeH.

SiBmenne BO30yRIeHWA RoJe6aHER NPH TWOMOIIA IEPHOAATILCKOTO
H3MEHeHHS NAaPAMeTPOB KoNeOaTeJbROH CHCTEMH, H3BeCTHOe B (H3EKe
yixe NapHO enxbne (')!, Pefime#rt (2 8 4) u np. (5)], mpEuGpero
B HacTosilee BpeMsA CHOBA E'ETBPGC B CBA3H © OCYIIeCTBJECHHEM
TAROC0 BO3GYXKACHAS B JJEKTPHUCCEHX KOJAe(ATeJEHHX CHCTEMAX.
XoTa yRasaHEA Ha BO3MOMHOCTE TAKOTO BO3GVRIeHHd, KOTCDO® MH
OyneM KpaTEO HA3HWBATH NapDaMeTPHYECKAM B0aGYK[IEHHEM, IeJaJHCh
H pagpmie (% ), H 0HO HeCOMHEHHO HI'D2eT 3HATHTENHEYW, HO He BCeria
SCHO OCO3HAHHY pOJb, KAK HANDHEMEp NpH OCHYHOH reHEPANHEE TOKA
B 3JIEKTDOTeXHHEE, OAHAKO TOJBKO B IIOCJe/IHEe BpeMsda O0HO OHJO0 CO3HA-
TeAbHO OCYUIeCTBJAEHO H GHJ0 HAYATO CHCTEMATHYECKOE H3y4YeHHO ero.
Tar XernepoM(8) m sateM I'oHTep-BmETepoM(?) OHIE OoUNCAHH
ONHTH, KacalomIHecs Boa0yaAeHHd KodeGaval B 9JeKTPEYeCKOd Kojela-
TeJbHOH' CHCTeMe B O06JACTH AKYCTHUPCEHX YacTOT NEPAONHICCKHM
HAMATCHHYBBAHMEM JKeJesHOro CepJAeYHHKA KATYIIKE CaMOMHAYRIWH.
BrocaencTBRE, HCHOONb3Ys H3MeHeHHe, |PH BPANIEHHH DOTODR, CAMOMH-
AyRUHE, 06pa3oBaRENi IoCJenoBATeNI BHM COeIHHeHHeM IBYX ¢as cTa-
TOpa H ABYX (as poropa rpexdiaanoro regeparopa, l'onTep-BHETEP (19
TAKHKE OCYLIECTBUJ IAapaMeTpHYecKoe Boa(ymaesHe RojJelannd. B camoe
HoclenBee BpeMs NosSBEIoCH onHcanme onkToB U, BartanaGe, T. Caurto
HH. KarTo(!!) Hax BOs6y:xRAcHAOM KOXeGaHAH MeXAHHTECKHM IIePHOMH-
9eCKHEM H3MeHEHHeM MATHHETHOH NEUH CAMOHHAYKUHMH CHCTEMH.

1 Cowcok THTEPATYPH OPABeJEH B KOHN® pacorH.
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K reopermieckoMy H sECIEDHMEHTANLHOMY H3yYeHHI BOIPOCOB
TapaMeTpuueckoro Bo36ymiennf kojeGuHMH MH TPHCIYOUIA B 1927 I.
(8 HHH® B Mockee m B LPJI) ¥ cHatala DOAYIMIN H HCCAeN0BANH
dABJeHHe BO3OYRIEHHI KoJeOfhdHE (v YacToT nopsaaka 108 repm)
IpH OFPHEONEYECKOM M3MEHEHWH HAMarHHYHBAUMS HeNe3HOro cepiedmiika
CAMOHNJYEUMA CHCTEMH (12). B pgaibie IieM HaMu GHJH HCCJeAOBAHH
B JI9WH ssaeHAn qapaMeTPATFCROTO BOBG)N M 1EHAA H IIPH MeXaHHTeCKOM
H3MEeHenBE  DupameTpos (% 19), ofHake ONYONHKOBAHME TOJYYEeNnHEX
Pe3yIbTATOB 30 /I8P HBAN0CE 10 CHX II' P NO (ATEHTHHM 006pamenusM.
Kak ykasano B pamedi samerge B K., T. @. . III, Buu. 7, 1933, kpome
OCNTIECTBAGHHUI0 B Ha4aJde 1931 I. NapaMeTPUUCCKOTO BO3ON mASHMS
KoJeuuril MEXAHRTECKAM uaMeHeHHeM CAaMOMHAY KIINH, HAMA B NoCJe/lHee
BpeMsl GLJIO TaKie noay4yedv B JIOPH mupaMeTpEUcckoe Bo3GymAcHHE
NOCPr/ETBOM MEXAHHYECKOro HaMeHCHWSA emkociu (19),

Yro e KacaeTcd TevpHd HuJ¢HHA [APAMeT)PHIECKUrO0 BOBGYHE-
DeHAd, TO CJAeVeT OTMETHTb, YTO B JIHTEPATYpe yske HMEWTes HeolXo-
AlMEe OPefUoCHARM ANA UONHOTO0 AHANH3A YCJOBUE BOBIAKHOBEHWS
EoJge0aHUH. IT0T BOOPOC, KAK HM3BECTHO, NPHBONHT K HCCJENUBAHHID TAK
Ha3WBAEMHX ,HECTalU TbHHX® permeHnll JUHeHHHX AudpepeHnnanbuax
yiuBueudl ¢ nepaOAHIECKHME KO3(PHLIUEHTAMA, KOTODPHE ¢ MATEMATHYe-
¢KO# CTUPOHH JIOCTATOMHO [eTaJbH) MCCJEUBaHH KaK BOuGmle. TaR B cne-
LUANLHO ¢ TOYKH 3PEHHs HHTepecywm:ii Hac npoGaenu [Peiaei (2 8),
Aujpponon ® Jleourosuu(¥), sag-lep-Iloas m Crparr ().
O.1HaKo TenpHA BTHX YpaBHEHRH KaK JuAeHAHX He MOMET JaTh OTBETa
HAa BOIPOCH O BRliHYHEe CTAIHONAPHOH AMILIMTYIW, €6 YCTOHYHBOCTEH,
npouecce YCTAHOBIGHHS W T. J., aJAKBaTHadA TPAKTOBKA KOTOPHX B03-
MOEHA TOJMbRO HPH NOMOMHE H JAAeHHHX AUpdepeHIHATLENX ypuBHEHAL,
Veasugane Bume apTopH (PweTep-BEArTep, Barauade) orpaun-
GHBANTCA  TONBKO VIDONIEHHHM BHBOIOM .YCJNOBHE BO3HAKHOBeHHSH
EoJefaddll, 0CHOBAHHHM HA PACCMOTDEHHH COOTBETCTBYIOHICTO JHHeH-
Horo AufepeHiaatbHOre YPABHeEESA, A COBEPIIEHHO OCTABMAMIOT B CTOPOHE
BUMPOCH CTAIHOHADHUH AMIAHTY TH. DrH BOUPOCH, 0AHAKO, ABIATCS
He MeHee OCHOBHLIMH, 9eM CAMbA BONPOC O BN3HAKHOBéHWH KodeGaumil,
H HX paspelleHde HeoOXOINHMO HE TOJGKO INA IOJHOTO OOHCANHS Brero
JBJieBHdA, HO H 714 BO3MOMHOCTH BCHKHX pacyeToBR LpH npax'l‘n'mcxox
€ro HeNOoNb30BRHUM.

HACTOsIEd CTAThe H3JaraeTcs NPHOMHMKEHHAS TEOPHA BCEre
nponecca NapaMeTpAYECKOro BoaGym®IeBHA Kode6aHdfi, HCXoasmad
B3 JaHEHX [IyanKape o6MUX METONOB HAXOKAPHAA 11GPHOJHICCRUX
pemeHni nuddepeHnHaTbHHX ypaBHeHNH. B nefi paccMaTpHBacTCH Kak
cnyyali OePHONMYECKH M3VeHAOlUlelCH CAMOHMHAYKLMH, Tak H eMKOCTH,
2 TARKe NPHBOAATCA HOKOTOpHE Pe3yAbTATH ONWTOB, NPOHABEJEHHHX
B 1981 ® 1932 rr. B JIA®H. Jasbnelimni cola oTHOCAIANCA BECIe-
PHMEHTAJIbHLH H TeOpeTHYSCKH[I MATEDHAM COMEPMHTCA B NOMEIIAEMHX
Buke craThax B. A, Jlasapesra, B. II. Tynaenpa u B. B, Mury-
JHHA.

Peaynma'ru Gonee NeTATBHOTO SKCHepHMEeHTAJbHOTO MCCHEN0BAHASA -
ABNCHEH HEPRICT}JH'(ECKOI‘O Boaﬁymenuﬂ HePHOIHYSCKIIM H3MeHeHhHeM
HAMArHHYHBAHHA CepJeYHHKA CAMOHHAYEIHH, npoussefvmdoro 3 I[PJI,
OynyT npHBeleHH B IPYroM Mecre,

HACTOAIEH CTATbe MH OTPAHHYHBAEMCA TOJBKQ DACCMOTPPHHEM
B NepBoM NpPHGNMKEHAH NPaRTHYeCKH, MoieT GHTH, HauGojee BAFKDOLO
cay4as NapaMeTpPHIeCcK0l0 'Bu3GymIeHR#, KOrAa dacTOTa H3MEHeHHS
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uapaverpa UPEOAM3NTENBHO B IBA Pasa Goakmre cpenmedt coGCTBeHHOK
9aCroTH CHCTeMH. l]pauenenuue B CTATL® METOIH MOABOJANT, ONIHAKO,
JIaTh PelleHAe 3a1a4d H JUIA NPYTHX cIydaeB, a Takxe Rall'H H Naxb-
Belimue Pa, clons p Gyner pac-
CMOTPeH B APYToM MecTe.

E TEOPETHYECKAH JACTH
§10 HPH NUPANETD
. Pue 06ume M BRBOXH

Kax mawm SHA0 1NOKA3aHO B UPSINAYMHEX DaGOTAX (18 16), yerko,
HCX01d H3 BHEPreTHIecKRX coobpamennli, OTAATL Ceoe OT'IeT B (HaH-
"ecKoll CTOPOHe MpoLecca BOa6YK 1eHAS KoeCaH il IePHOIUT CRUM (CKAY-

p & RONEGATENbEON CHCTeMH, He Cofep-
®ame# B ce66 HHKAKHX ABHHX HCTOYHHKOB 'MalHUTHHX HAN BXeKTPK-
4eCKHX 10Jei. . |

IloBTupHY BKpATHE 8TO P IAs cnyaasn camo-
unpveuna. [[ycrh 8 KomeGaTeabHOH cmcTeMe, cocTosmel ua eMkocTn,C,
0OMWIECKOTO CONPOT+BAeHAS R M caMOu AyKUMH I, B HPKOTOPHYE MOMERT
BpCMeRH, KOTODWA MH NPEMEM 38 McXOnEHH, MMeeTca TOE . Ilpo-
U3BeleM B OTOT MOMEHT HaMeHeHHe CAMOMH/IYKIAH Ha BeJRUnHy AL,

9T0 PABHOOHILHO YBEJNAICHHE) BHGPTHHA, PABROMY %AL:"" IpenocraBum

Temepb cmcreMy caMok ceGe. Uepea MpoMexyTOK BpeMeRH, DaBHEH
!/, mepuona COGCTBEMHHX KONEFHNE CHCTOMH, BOA SHePrus CHCTEMH
PP :AL:T H3 MATHMTHOH B 9JIeR' POCTATHYECKYW. B BTOT MOMEHT, KOraa
TOR 6y.1eT paseH HYJm, BOABPATAM CAMOHHAYKIHO K €e IepBuHaYanbHOM
BeJd4MHe, YTO 0TeBUIHO MOKHO CHPJATH, HE 3aTPATABAA HABAKOH PaGOTH,
W 3aTeM CHoBA HPeLOCTABHM CHCTeMYy CaMoli ceGe. Yepes cuenywmme
1/, mepuoia Ko1eGaHuE BIERTP prust ¢ 10Ba
WHTURON MepefieT B MAPHATHYW, B MH ONATH CMOReM HAYATH HOBHH
LOHKI H3MeHeHN CAMOBENYyEnAn. Ecam BlomeHAss B Hadade LARIA
oxepras Gyxer Goabme IOTeDh 38 BPEMA IHEAS, T. ©. GCIH

1,70 1 pat
AL >-§-R|’*-;)-

AL
T>e
T7ie e jorapug KR JeKp 006 X A
TO TOTAa TOE B KOHN® KAKNOF0 LWKJa OyNeT Goable, ueM B Havale
ero, TaruM 06pazoM, NOBTOPAS BTH NAKAH, T. 6. HIMEHSA CAMOMBAYRUAD
B JIBa pa3a Gt i cp i JaCTOTH

c
Tax, o6
AL
>
MOJRHO BO3GYNBTH B CHUTEMO He Y4 HA Hee
BJIGKTPOABYKYMeH CHAOH, RaK OH MAN Wu OB HA‘ladbHER caygalHHi
3upad. SaMeTHM, UTO JaKe B OTCYTCTBHH KARHX-JIHO0 IPAKTHIECKH BCerla
ueusbexkHO HMOIONEX MeCcYo CaywaliuNX BEIYELWH (sueKTpAuECKHe
JHHUM Oepe/lavH, MACHHTHOE [uJe 3eMad, aTMoceDHHE 3apPANH) ME

TpHELEIRAABHEO BOOIla KOKHH HMETb B KOHTYpo CAyYafiHNe 3aDaIH
B OHJIY CTATHCTHYECKWX (PIOKTyALHH. .




8 - M. H. Mandeasvwman w H, J. Ha&uelmo

Yme upm TagoM TrpyGoM, CKOpee KavYeCTBEHHOM, DAaCCMOTPeHHHA
#BAeHHE BO3CYKIEHHA MOMHAO BHBECTH JBe OCHOBHHE NpPeXNOCHIEN
AJ14 ero BOBHARHOBEHHA: 1) HEOGXOZAMOCTh BHIOJHEHHA OIpexeseHHOH
32BHCHMOCTH M1y 9YaCTOTOH H3MEeHEeHHS MADAMeTpa H ,CpenHed® cob-
cTBeHHOH YACTOTOH CHCTEMH H 2) HeoGXOLHMOCTH COGNW/IEHHA ompene-
JEHHOT0 COOTHOUIEHHS MMy BEJHTHH)H OTHOCHTEJHHOTO HIMEHeHHS
DapaMeTps — TAE HaBWBAEGMOH MayOGAHON MONYAANM AR €ro H BeJH-

. YHHOH CpefHero JOrapH(GMHYECKOTO AeKPeMEeHTA CHCTEeMH.

Boaee moiHOe pacecMOTpeHHe HBJeHHS BOSHUKHOBeHHS KoJeGammil
TPHE DapaMeTpuIeckoM BOalyik/@HMH NPHBOAMT X JHHeHHHM Nuddepen-
NHaILAEM YDABHGHHEM C IEDHONHYECKEME Ko3(dhuuuentamn. Hamprmep
B Ccaydae HaMEHeHHS eMEOCTH CHOTeMH IO 3aKOHY:

S 3 : )
'a-=?b(1+mslllvi) (1)
MH HMEeM ClefyDIHiee YpaBHeHHe AJ ¢= f il
- qu 1 2
L%+RE+E(1+msimng:o, il
KOTOpOe ¢ NMOMOMBI0 NpeolpasoBAHEA il
R
——t
: g=ze * (3)
MO®HO OPABECTH K BEAY: ‘
@22 (1-f-m sin2ryz =0, ®
rae
as m y i 1 B
T=q 1=_%: wo'3=zr.n, 23=7:, ual’:moir-——ag,
: 2 ; 2% 4wl .
fi=gh Y= e Q)

TakpM 06pasoM MaTeMATHYeCEKH 3aNada- CBOJHTCH B DACCMATpH-
BAEMOM clIydae K [pocTeflieMy JNHHeAHOMY IH(pepeRnAaNBHOMY Yypa-
BHCHWID BTOPOT'O HOPAAKA ¢ HEPHOLXRYECKEME KoahHuMeHTaMH (4), HaBe-
CTHOMY 0O0J HMEHEM ypaBHeHHZ MarTbe (°% 1), 3ameTHM, 9T0 E ypa-

' BHeHHAM 3TOr0 THIA NPHBOAATCA H MHOTHE JPYrHe IMpoG/ieMH: B 0GJIACTH
aCTPONOMHM, ONTHKH, TEOPHH YIpYyrocTH, ARyCTHRH u jp. C MaTeMaTH-
uPCKOH CTOPORB OHH XOPUINO MCCHeloB»HH B padoTax MaThe, Xuaua,
llyaurape ® Ap.

Kak maBecTmo, pellleHHe Yp-HUA (4) MOXKeT OHTH IPeACTABIEHO
B BEIE: 5 w

:";:013”‘1(7]‘!‘023—“1(_‘)- -+ (6)

riae y (t) ecTh UepuoxuvIecKad GYHROAA ¢ IepHOAOM w (HIH 2 ).
Honcrasngsa 810 pemlenne B (3), HoAyyaeM Iad g:

g=0* ¥V G O Py (—n). Ay

M3 proro BHpamenHd caemyer, IT0 BOMPOC 0 BOGYRILHHE K0Je6a-
HHH NDPHBOARTCA K HAXOMIAEHHI YCJNOBMH, IPH KOTODHX AMIJIUTYAA ¢
Gyner MOCTOAHHO BospacraTh. -Ha (17) Bmgno, uro BT0 Oyner HMeTh
MecTo TOrZa, KOIJla BeleCTBeBHAH 4ACTh h Gyaer abcomwTHO Goabme 9.
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Yeaosre mapaMeTpHEYIEORON0 BO3GYRIGHHS, CNEN0BATEALHO, TECHO CBABAHO
¢ BeXHYEHOM h, T. e. ' XaDARTePHCTHYGCKHEM IIOKA3ATENeM perleHis
ypapuenus Marbe (4). 3aBHCHMOCTD h OT IAPAMETPOB HTOTO YPABHEHHA

mzl=2T"1 MOMHO, KAk oTo chejans A. AEpgpoHoB m M. Jleon-

TOBHY (1), KayecTBeHHO u306PABHETE rpadUyeckH - (pHe.1), BHJEIHB
Ha OJI0CKOCTH (m, 2—:") OTJIENBHO 00NACTH, BEYTPH KOTODHX h HMeeT PeaJlb-
Hy10 42CTh. Nk BHIHO Bs PHCYHKA, BTH 00MACTH, ABASOIIHCCH 00IACTAME
»~HeYCTOHIMBHX" peMeHHH yp-HAA (4), PACHONOMEHH OROJI0 SHAUCHHH
] “—]—'"—L—l, 2, 3,.... lIpn HANHYEE 33-
TYXAHASA, T. €. AIA yp-HHEA (2) BTH l 3
06JaCTH HEYCTOHYABOCTHE CHJIBHO 17
YMeHBITAKNTCA (JATITPEXOBAHHHE 06-
JIACTH Ha pPHC. 1)

Iloapaysch METONOM, YKA3AHAEM
Pettaeenm (5 4), MOKHO IPHOIH-

JREEHO ONpefelilTh TIPAHHOH HTHX
o6nacrell HeyeToftyHBoCTH. Tak rpa-
HHOH IepBo# oﬁnacm HeYCTOHIRBO-

— 3
:-Eq'i:w

Y
v |

] { 2,

pay

! Z

7 4 v

CTR (0ROJI0 3HAYCHHA —3 = 1) gaTes
¢ TOYHOCTBY [0 m? RpﬂBHMn:

'11 \-.;‘\’

c. 1. O6aacTa HeyoroftanRoCTH (patora
Az.qpouona H JleoHTOBH4A)

= |/1+1/¥_m " L_l/1—|/~—-4az- ®
D10 3HAYHT, YTO NpH BAJAHAHX m H § H 3EAYCHRAAX 2—‘1’1, YJIOBIETEO-
PAIOIMHAX HepaBeHCTBAM
]/1+]/ 4";%482;3—;"‘—‘;]/ 1—]/4’}’--432, (9)
peImeEHe yp-HHA (2) ,meycroliumpo®.
Jsa onpe,ue.nenna BTOPOH 06J2CTH ,,HEYCTOHIRBOCTH (mm.lm2 =12)

HEeOGXO[HMO YYe¢oTh WIeHH m'. Kar mokasanm A. Afmponos u M. Jleon-
TOBHY *4) R HTOM €aydae HMeeM:

oy 4+~§-m9—|—ma‘lgz—}‘g]/ 442 m?— )/ mit — 64b% (10)

TaraM 06pasoM BeJHIHHA (mnpnna) 061aCTH ,HeyCTOMTRBOCTH yMEHE-
maerca ¢ MODAJKOM  ee # K4k m"

Ycmopus (4) ' (10) conepma'r, KaE cnencﬂme, cnenymn:me JOIoJ-
HHUTEJLHHE YCJOBUA.

Jna mepBolil o6aacTE neyc'mu‘mnoe'm-

-——>4ﬂﬂ BIH m > 40, (11)
I8 BTOpo# i

mh > 6492 mam m > 229, (12)
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Kar sanmo s (11) & (12), yonosue 0
HpE 34 @ Ha YaCTOTY, PABHYK YACTOT®
a 'rpy:mee Th,, 46M YOJ0BRE
npu # TACTOTY, TAK Kag.

OHO OpH JaHHOM am‘vnnnu TpeSyer ropn.ano Gonbuleﬁ CAYOUBH MOAY-,
Agua4 Oapauerpa m. Eme Goace ramens yc.vmam A (13 paMeTPHIECKOTO:

036y 1eHAS IPH COOTHOMIEHWH YACTOT —1=2 8... T M. IIoa-rouy
HARGOILIIHH npax'm-zecmn BHTEpEC B nepnyn ouepeNs IpeAcTABAAET
caygai ~——‘— 1, PH 10T rH TEJUBHO H P B HACTOSA-

P
meM HOCJBHOBBEHYI.
Kagx Bunﬂo H3 npe:uinyuxe!‘o‘ BOIPOO 06 JCHAOBHAX BOSHRRHOBEHHS

BHH D
HEAMH (9) n (11) "B1H o C OHOH CTOpOHH,
KakdM YCJOBHAM MNOJIRAO Y, saTyxanue GTOOR

B Hell NpH JAHHOM HAMEHEHWH NAPAMETpR MOIIH DO3HHKATH KONeGAHHS,
8 © Ipyruit GTOPOHH,. OHH MOKA3HBAWT, B- KAKHX HPeNCJaX MH MOKeM
M¢BATH JB0O CONPOTHBJICHW® CHCTeMH (HATpY3KRY), AuGO paccTpoliny
CHCTOMH OT TOUHOTO NUPAMETPHTOCKWTO PO3OHBUCA, HE HADYLIAA B id-
#. ONHAKO 3TH COOTHOMEHHS HE Nal0T,
18  HO MOTYT [aTh 0TBETa & BONPOG O ToM, YCTAHOBRTOR JH CTAIMO-'
HapHad aMMIMTYAa8 KoJeGaHHH, H KAKOBO ﬂyner ee sHagenHe, B cavom
Ziesle, HCXONHO® ypP-HHe (2) OTBOTA Ha BTOT BOUPOC, Eak JAHuelHoe vpas-
Henue, NaTh He MOMeT. MHHMM cJuBaM®, eciu OH CHCTeM& NeHCTBA-
TeJhHO BO® BPOMS JBCH BTOMY ¥ TO TpE CO6AOARER
yeaosnit (¥) AMOJATYNA KoMe6aHmi neorpuuneauo BO3'acTana 6u.
JlugeiiHaA cACTeMa, TAKNM 06pasoM, CIYXRH1H IeHeDATOPOM Oepe-
MEHHOrO TOKa He MOmeT. JIAd TOr0 Wr0GH B GHCTEM® Yy TaHOBMIACH
CTALAOHADHAA - SMIUTUTY18, HEOGXOMUMO, UTOOH OHA HOMYHHAN.CH
Henngegowy napdepednmaIbEOMy ypasHeHEl. PaccMoTpeHHO® HAME
YP HAC (2) MOKET ABHTHCA TOAbKO MPACAHMEHHHM I HEKOTOPOro
KOHEYHOr0 AMIIATYAHOro HETePBAJA. 3/6Ch OHO COXpAHSET MOMNHHi
CMHCJ M T03BOJIAET POHIATH BOOPOC O BOIHHKHOBRHUE RKodeSaunii.
Yro sABNGHHe NPOMCXONHT HMOHHO TAK, BMOAH® NOATBEPHKIBIOT
H OmUCHBAGMHe HHE® onm E:nu He BBOXATS B . KONeGATEIbHYIO

cncreMy i O 1] B Hell mapa-
MeTpoB  HabmozaerTcs wenynnmn xuprmu Kax ToNbKO ycHOBMA BO3-
B KOHTYD® TOE, AMMIATYIa KOTOPOTO
HelpepHBHO HapacTaer. B HaMHEX OmWTax 3T0 HAD \ﬂ'ﬂlllﬂe DOXOAANO
A0 TOro, 4TO pa AIE p
He BH Ma, ® Ip 0Ch TPEKp ONHT.
,u.lm mulyqeuun ‘0 CO B CHCTEMV TIp
lnun p P HBRODHMED KATYMKY
P. [, AAMORN HT I AICCKH,
n cayyae B 10 CHOTEMY P KeTYMEE

Y
© HeJesHHM cepxetmnxou, MH HMeeM /eJI0 y&e C ypnnnenneu-

ao | fn v ¢

LALES I8 +"'0 Y fiat=o,
rae HennHe#HAS 3aBHCBMOCTL MeXIY TOKOM H MArHATHHM IOTOROM
B koutype P (i) ectn D I ¢ydrOES ¢, HaODEMep B BHJe
CTeHeHHOr0 PAfa. .
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TlocroabKY BOMPOO HIET O TEODHH HAGHIXAOMHY: ABjeHAl, HaM
HYXRHO HMCOJSOBATS HMGHHO TAKOrO pPOJa HeUHHEWHNe YPABHEHMS,
DpAYeM MaTeMsTHUECKH MH 31eCh HMeeM NBOAKYD 3a1ady: ¢ onpol
CTOp )EH Tpefyercs HalTH yCJAUBHA, NPA KOTOPHX TMOJOXKEHIe PaBHO-

BECHA CHCTCMH CTAHOBHTCA y (ycaoue HH!
# ¢ npyroft p P H paceMuTpers CBOHCYBA
JeCKAX P i sTore y 5

AMIIATY/IH, YCAOBHJ ee yCTORYHBOCTH B T. 1.). B caeayomes mapa-
rpade MH DACOMOTPEM STy 8ajsdy Ha Pije NpPUMEPOE.

§ 2. QopuyaHpOBKA UANATH AT TACTHHX CXAYMAB

Copuyaspyen MaT 32087y y
OPE TIOMOMH Wep 0 paMeTpuB KojeGaTennHOH
CHCTOMH I/ PAIAS T4CTHHX CTyuaeB. PACCMOTPUM cHauaJs caelyomai
mpocroft eaysafl. IyeTs B Kayecrse KoMeGaTeabuull CHCTEMH M lIMeeM

Hemb ¢ OGN O) 1pOT. R, VP 13 eMkocTH O
M [IBYX KaTywex caMonAaykumn. IIycTs namce CaMOMHAYEOAA OnHOR
H3 KATYNIeE ecTh Past 327aHHAA Tap PyHKNES BDe-
MeRH: ®

Ly=1ILy+}Lsin2et,
& BTOPas KATYIIRA TIp coGoi p p © cepaes-
HAROM A3 XOPOWo 10X i Heliean C 0UeHh MAIHMA

HOTeDAME HA |HCTOPE3HC, TAK 9TO 3ABHCHNOCTb MeRIY MACHHTHHM
TOTOKOM Wepes BTY KaTyMIKy M TOKOM B Hell Gyner naHa HeKoropull
OZHNBHATHON PyHENHe! ¢ (i), HATpUMED, B BHjE HOJHAOMA n-HOH CTeleHA
OTHOCHTEJbHO . X .

Kak saunGoxee IpoCTORt CAyua# mpeAmoNoOmHM, UT0:

?(@)=C+aitpidf 1. (13)
Tol‘na MrHOBEHHO® anl!eﬁue l(arllll’rm;rn ﬁwoxi B ROHTYype Iﬂp“ﬂTcﬂ
wepes:
D= Li+o() 14)
H, JbHOE Y BANAYH MOXKHO
HAaOHCATH B BHJE:
3 Lito@ - RitL [ia=o as)
@t Te + v a0
OTEyNa, MoJarad
: / idi=gq

e

|, mp PP P TIONYIBM
& @+ Lo+ b sin 201§+ (R-+ 20l cos2o g + 5 g=0
HIH, IPAHAMAS BO BEHMAHHE (13), IIOJYTHM:
(Lygta+4 sin2wi-|-28¢+87¢Y) g
+(R4-20l 005200 45 g=0. (1)
TaraM 06pasom sajaya
y IbHOMY Y BTOPOTO
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© NeprONEYeCKHME Kos(pPHUHEeHTAMH, KOTODOe He MOMET OHTH pemeHno
B ofmem Bmje. OAHAKO B TOM caydyae, Korja: 1) |, B mepeMenHasm
(3aBHCAWAT OT ¢) YacTh ¢’ (¢) MAJH IO cpaBHEHH® ¢ L, -|-a ® 2) col-
CTBEHHHH ,CpefuAi® JorapApuMAdeckHil JexpeMeHT INeldH MaJ IO Cpa-
BHeHHK ¢ eHHHNEH, 8T0 ypaBHeAHe MOKHO NDHBECTH K BHJLY: 5

rtz=pf(z, 3, p), ; . (@17

rie p ,MAaJHH* napaMeTp ypaBHeHHSd, H NPHMEHHTh K HAXOKIEHHI ero
IepHNHYIECKHX DellleHHH MeTOHLH, paspaTHe [Iyankape.

B camom neae, mpeo6pa3yeM yp-HEme 16.

Bsens HoBui MacmiTaG BpeMeHE .

3 r=ot
H moJiarad.
Ty=Figalt, wbesge o famrtes ot il
0 10 " Lo_m" —Ln”' 0 "'-Lac :
__ wf— g __2Bag, _ Bye?q? g
§= = pmd) Bi= Lon’ 'Tl—-—-ls—n-—°, 3-——'98. (18)
'_dﬁ . d!z
F=g, =3

HONYYHM BMecTo (18):

(1+msin2t -,z 4 1,27 ,;,-+2Fa+mcoszx)d:+(1__E)g;—_—_o. (19,)

CoraacHo -CHGNAHHHM HaMH IPeATONOKEHHAM 0, By 1 9 B E'BCE
MAJH U0 CPABHEHHI0 C - eAHHHAIEH., IT0 YCAOBHE MOKHO BHPasHTh
HECKOJIbKO HHaYe, 0603HAYHB Uepes p HAHOOUBIIYH W3 STHX BEJHTHH
{0 aGComwTHOR BeIUYHHE), 4. AMEHHO TAKHM 06pa3oM, UTo:

LI ol T

] SFi

[ R R » s
JOJRHR GHTH MeHbIIe CIHHHIE, I'le
E p<<L

Mu MOMEM, cnenoab,renmo. TOMOKHATE:

. mein 2t g o4y, B =py (5,7
i ; R :

| (20)

(msin2t+-B o122 +-He—2(0 f-meos2t) a=p¢ (=, z, %), :
Tak WT0 yp-HEe (19,) Mowmer GHTH HAUHCAHO B BHJe:

I 100 % NV = :

~m—}‘ztl——+pr_(:f:; T)—Pf(x. z, 1, ). o (21)

3pxecs, Kag BEAHO M3 (20), f(z @, 7, p) €cTh HepHoAmYeckas (yHEnHA
0T T ¢ MEPHOIOM =, . :

Mu npExofEM, TakEM 00P230M, B 3ARNNYEHBI, 9TO B PACCMATDH-
BAEMOM HAMH CJIy98¢ BOmpoc' o BO3GYXK[IeHHH KoJeGammii IPH DOMOIIH
IePHOXHYECKOr0 HBMOHEHHA CAMOHH/IYEIHH KOJe6aTebHOA CHOTeMH IPH-
BOIETCH K PelICHAD YPaBHeHAA THOA (21), B KOTOPOMY, KaK JEI'RO BHAETH,
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TPHEMeHAMH MeTONIH, yun'rpeﬁaemme HADDHMEp B BAIMHAX paboTax 0 peso-
HaHCe n-T0 pofga“ (1% 18),

Mpesne geM nepefiTa k npnﬁmsennouy PemeHAK STOT0 YPABHOHHA,
PRCCMOTPHM HEKOTOPHO NPYIrAe CAYUaH IapaMeTPHYIECKOro BO30YmNe B,
C KOTODHMH MH HMEJH AeN0 JIDE OOHTAaX,H TEODHA KOTOPHX npznoml'r
E TOMY e AE(QepennualsHOMY yPaBHEHHN.

IIpy CHHYCORfANBHOM K3MEHEHHH EeMEOCTH, HApEMED

o 3aKOHYy:
o l_li alnzmi
5=

W HAIEHR B CHOTEMO npeccens ¢ paccuo-rpaaanﬁ BHIe BABHCHMOCTED
MeRNy MArHHTHHM TIOTOKOM H TOKOM, MH HMeeM cleAynmee AR(Pepen-
NHANBHOS YPABHEHHE:

(Lo t-at2p2+81@)d+RIHIHE200—0 (16
HIH, BBes 060sHAueHAA (18), DOXYIHM: .
' (14, a1, ) rt- 2024 (1} msin27)(1 —Hz=0, (19)
OTEYa EMeeM CHOBA: B
__ pd(, a:, -:)
”+ Thpt@
, Px(é)=?154'+11;“3,
a - o)
pd(z, 2, )=[FE—m(l—§sin2s}+p ety ae—20a

rue

Jlanee paccMOTpHM CJyJaii H3MeHeHHSI CAMOHHIYKIHH
B DereHepHDPOBAHHON cHceTeMe. B KayecrBe THNEUHON BO3LMEM
06HYEYI0 JaMIOBYD CXeMY ¢ OGpATROH C©BA3R0 H KOoneGaTeNbHHM KOH-
TypoM B Liedd ceTkdH (puc. 2). 3[ech NI9 K0Je6aTEALHOTO KOHTYDA
HMeeM cnenynm.ee AEQPepeHnHANbHOE ypanuexae'

dt [L0(1+”‘Sin2mi)ﬂ +RQ+ cq M (22)
3nech

Ly=Lyo—t1y

rae L, roapHEIHEEAT CaMOMHAYKUMH Ea-

TYIKH 06paTHOH cBA3H, a°l,; R4E B B pac-

CMOTPEHHOM BHIIE CJYJae, DUCTOSHHAA JACTh

nepuHoJHYecKH H3MeHapmekca CaMOHHIYR-
HH.

Tarnm o6pasoM 3pech

m == ___ll__ Pac. 2. Cxema paréuegf'a.rnnnén
La + Ly 2 . eneroMHl,

B npezmo.uomeﬂm JaMOH € 0YeHb MaJeHsKol nponauaemoc-rsm,
i, MOMHO IONOMKHTE GyHRUHEN TONBKO ONHONO CETOYHOrO HANDSKEeHHS
" NpencTaBHTh, HalpHMep, B BHLe NOJHHOM& m-0H CTemewx oT q¢. Mu
OrPaHRYHMCS DPACCMOTPERHEM NDOCTeiIllero eidydas, & HMeHHO KOINa:

: i=iofagBadye (23)
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[omaran

P=f'uo ay=ap, 2Bpgo=P,, B1pg’=1 H o, —2¥=k (18,)
nMeeM:
(1+msin2r).¥—k2(ﬂ+mcos2r}n§+(l—€):c=(a,—|-—ﬁ,z+1,a:“).'z.,
-OTRY[2 CHOBA MmOJydaeM yp-mEe (21), Tie

Y(z, o, T)= (k851,27 —2mcos2%) x| (E-|-msin27) z l
H . (20,)
% (%, z, )=msin2z. |

B ratecTBe nocienHero UpHMEDa BOILMEM CHCTEMY, COCTOSILYH
3" KOJeIATeNbHOH (eMd, HHAYKTABHO CBA3AHHOH ¢ amepHOINYecKHM
ROHTYPOM, IpHYeN [IepHOIHYECKH H3MERAEMEM NapaMeTpoM Nycts 6yner
BJAHMOMHAYKINS Me&:1y Ienbld H KOHTYPOM. OTa CXeMa IPHHUHIARIFH0
COOTBETCTBYET VCTAHOBKS NJIA MepHol(1Y¢CKOr0 HBMOHOHAA CAMORHAYKLLHE,
ONHCAHHOH B DKCIEPHMEHTAJBHOH YaCTH.

Jindphepennnanbine ypapHEHNS 3alayll MOMKHO B BTOM CaydIae
HAOACATHL B’ BOJE: : )

an o i A Az
ar T Bét+g f bt == o (M)

a (L, o d .
ST Ry = — 5 (i),

Nlpr Ry,=0 81y CHCTeMY ypaBHEHHA MOIKHO 3aMeHHTh OJHHM yDaBHe-
HHeM:

d® . d (MZ4,
'ﬁf"}'-R.l”J +%’=m(—};—l> (15)
PaceMorpay GiHme 5TO ypPaBHeRHe JJIT JBYX JACTHHX CJydaeB.
A) Ly=const M= M (1-}-msin 2wt)

P=TLii+pi2 4140
B sToM cayuae HMeeM

© (14-my (sin2e —§ cos 4x) + g+ %) +
42 [ﬂ—l-m, (ms 2e-- 7 sin 4r)]5;+(1 iy ety

rie v
_ Mg m? __ 2Mgm 1
LD““'LI"'-L’ (1 "{“j‘), e Rt oy “’o'z-—]‘u—c.
Tagum o6pason smech ’
pb(z, 3, 7)== [ml(sill 21—%00341)—}—?,:1':«[—112-:‘3] x4

+Etz—2 [U+m, (cos 2t -{-%sin 41:)] x,

v, (2, 1) =m, (sin 2c — '} cos s ) +-B, w41y 22
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OpapHIBAT STH BHPARERHA © (20), MK BEJENM, ITO OHH OTAHIAKTCA
JPYT OT Apyra TOABKO HARHIHEM WIPHOB, COZeDXAIIHX CoS4t H sindr,
/He. ACPAIIHX, KaK BEIHO H3 Aenbneimem, HUKAKOH DOAH B NEpBOM

npd

B) Ly= L,,(1+msln2nt), M= H,,(1-|-msm2ut)
@ =Lyi; 4B i+ 0 i0
'1'0.: Eak B BTOM CiIydae

2 -=£(x +msingal),

‘7o yp-ERe (15,) UDUBOJMTON K COBEPIIERHO TOMY X6 BHAY, IT0
® yp-aue (15).

§ 8. Haxompgenne nepHopmvecsnx pemenuft yp-mms (21)
: "Kag wg y®e yrRaladw, B P!
yp-uBa (21) MeTOAH, B BHIE
patotax (1%18),

Tloassysch STHY METONOM, MH MOMEM nonmgoaxoil:
z=uspint—voost }
2=ucostvsin

810 ¥ ABYX Y Tepsoro
u=pf(u, v 7, p)C0ST }
v=pf(u, v 7 w)sins

(24)

(25)

Bnecs 9 5 =m, 21
o =S ey

s $@mnY) ¥ @)
ZRHH BHPAMEHEAMH (20), B KOTOPHX « B  BHDAXKEHH Yepes u H o
coraacuo (24).

D8 BaxomneHRA 3AYEHHE -=n, v=b xn-ropuo :mnnrrcn nep-
BHM Ard
JHyJAeBHM“ DemeHHeM er0, MH uomuu pemlu wenynnun CHCTOMY
ypaBHenmik:

. J'f(a, b, %, 0)cosxdt =0

= (26)
k. /f(ﬂ. b, %, 0)sintdr=0. .
Ha ooxoBanma (21) ora onmen YPaBHOHHH TORJOCTBOHHA ©
3/41(41. ), 7) co8 T dr=0
i (27)

/y(., %sint @
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s roro UTOSH mONyyeHHHe TAKEM 00pasoM peNleHHS OHIH ye 70 #-
Y H BH, HEOGXOQHMO, YTOCH

D, (27) 4By (20) < 0 : (28)
| y
D, (2%), E,(2x)
D), Bz |~ o
3aecs -

2
D, (2r) = j [g::] costds, El(zn}=j [g—flcos:d:
0 o 0 . =
= o o (30)
Dﬁ(zu)—_naf [55] gintdr, I, (25)= a/ [E] sin < dr,
8 GEMBOJH [:-ﬂ H T. X. 03HAYANT, 4TO % H T. A GepyTea ang p=0,

u=a, v=>0. .
Tag wag

B tpn—ny
()= [E o]
H T. 0. ¥ aHAJAOTHYIHO ’ ’ i '
(=[],

TO ycaoBHs (28) H (29) CBOAATCA K

j [a‘;.] cos-:d*+/[ ]smrdt(ﬂ (23}

f[::}cos dz - /'[%‘E]sit_n dr—J ;—; Sin::dt-'/’f[-t?—i]008151>0(29;)
0 o L

IIpuMenEM TpHBeNeHHYM cefivac cxeMy BHYHCJIEHHII R paccMaTpu-
‘BAGMHM HaMH JACTHHM caydagM. PaceMoTpEM cHavama c.n:,r-mﬁ rapMo-
HEYeCKOT0 H3MeHeHHUHA CAMOHHAYKIHH.

31ech:

g (#, v, %) :—1( +2D)u—}— [E +2 (u’~—[~u‘?)]v} cost
,+{(I_20)v—|—[§l-{—%(u”-—l—vﬁ)]u}sin: (31
48 (42— %) sin 5c —B, o cos 2¢ A
— [a (% 41 uv)u—.-\;,ﬂ"] coss«-——.[s (q’}+1, tm)v{r -mc"] singc
H, CNIeJOBATENBbHO, YP-HHS (26) IPHHEMAIOT CAeAYOIEE BHI:
(%+28)a+(5+% X3)b=0 (32,)
(% —20)04- (41 X) a0, (329)
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rae X2=a2-{-b? eCTh KBalDAT AMOIHTYIAH NADAMETPHUCCKH BOB0YHK/TEH-
HHX KoJdeCanmit. :
Ha sTAX ypaBHeHMi BHTEK&ET, YT0 JHGO

a=0, b=0, (38)
au6o

T 2 m? &
(F4+ LX) =% —am (39)
Jlng Toro YTo6H BHACHUTH, KAKHe M3 STHX 3HaUeHHN sBISLTCH
B JaHHHX youUoBUAX GHBHTeCK ¥ BOMOMHHMH, 0GDATEMCH E DAccMo-
- TPEHHK YeloBHE ycroiiygsocTH (28) m (29)
Tax EaR B PACCMATPHBAEMOM CIydJae:
- 3
D, (2R) = —= (?_;- 24 Lap) |
Dg(z‘x)zx(ELL-ﬁ?—l-T_;aﬁ)
: m (28)
51(2“)=-ﬂ(<+ﬁz'"'i"§b”) :
— i1}
E,(2r)=m= 2—25}-—!—;1‘1{)_), J

\
TO MK HMéeM Ha OCHOBAHHH (28) M (29) cleAyoIIHEe YCIOBHA YCTOHYH-
BocTH. B cnygae a=0, b=0,

y >0, (36,)
T—ar—p<o, (364)
B B cayyae a0, b0,
. >0 (87,)
1, mab— X2 (842 x3)] > 0 (372)

. YcuoBme (36,) HaIHM ToXEIeCTBeHHOe ¢ HHM yCHOBHe (87,) BCerua
BHIIOJHEHO, H3 yCeJIoBHH ke (86,) M (37,) BHTekaer caenywomee. Ilpemmae
BCEro Ha (86,) cloeiyver, 9T0 TOJEKO €CJH :

" —ahnp (36)

I/"%-_wa}s;—]/%—w, (38)

T0 COCTOSIHAE IIOKO# KOJeGaTeNbHOH CHOTeMH Gy/eT HeyeToHduso.
TarEM 06pasoM HepaBeHbTBO (368) ABIAETCA yCJAOBHEM BOBHH-
KHOBeHHS KoNeGaHHM OPHE HEePHOJAHYECKOM HBMEHOHHH
TapaMeTpu. FoaE 0HO BHIONHEHO, TO 4 B b He MOryT OHTH 062 PaBHH

HyJmo, H TOTAa BO3MOMHHE 3HAYEHHWS CTAI[HOHAPHOH AMIVIHTYJAH IIOXY-
4alTCA W3 YD-HHA (34), T. e. JAHH DPABEHCTBOM:

T_l.;_‘g = —f I/—MT’ —4he, (34,)

Tipy BHIOJHEHWH YCIOBHA BOIHMENOBGHHA KoJeGaywil (36) ROpeHB
JieHiCTBUTeNeH, H MH HMecM /IBA BOSMOKHHX 3HAYEHHS A X2, YeaopHe
yeroitumsoers (37,) JaeT HAM OTBET HA BONpPOC 0 BHGODe BHARA KOPHA.

WIN HHAYe, ECAH

Bar. 1078, — Eypuaa Texaudeciof (uznxs, 1. IV, Bram L. !
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B caMou mexe, NPHEAMAA BO BEEMAHHE YD-HHS (32,) H (32,), MOKHO
3T0 TOCHeNHee yCI0BHE HANHCATH B BHZE:

1,x=(e+1- X2)>o0, (39)

OTEY/IS BHHO, IT0 3HAK KODES B BHPAMKEHHH (34,) ONHHAKOB 00 BHAKOM 1;.
[Ipx 1, <0 MH, cHeX0BATENEHO, HMEOM:

xo=t (e _H/:w) (40,) )
TOTAa, KA XUPH {; > 0 HMeeM:
xn=1~x(_e+ ), (40y

TakaM 06pasoM NPHE COSINIGHHE YCIOBEA (36) ¥ NPH NomeTpolike
CHOTEMH T8K, YTOOH

E>—) Z—am, ecm 7,<0 41,)

E< 1/"'7’ —ah, eonu’ 7,>0 (a1,)
MH MozeN yRuEH ¢ gb 20
RO3YZHTH B CHCTeMe, HACTPOEHHOH IPHGNMBHTENBHO HA TACTOTY o,
UYACTOTH ®, AMILTHTYZa KOTOPHX OyJer XaHa
BHDAREHHEM (40,) BIA (40,).
Kar BEAHO B3 (41,) H (41,), TeOPHS B IGPBOM IDHOIH:KEHAH OIPa-
HHYABAET PACCTPOHKY & TONBKO ¢ ONHOE CTOPOHH, T. ©. BOBMOXEHH
yeToduaBHe SHATEHRSA AMILTATYAH H 38 TPeJeTaME mr:epuu.na sHAYeHni &,

P ¥

ca Ku [adexo

8T8 BHAG. U Ba ONRTe ,006JaCTh 3aTATHBAHUAY,
H3 MOXIY4eHHHX NPAGIMMEHFHX BHDARONWH AIA AMIIATYRH He BHTe.
RaeT. [ TOro, ITOGH DOJYYHTH OTBET HA BTOT ¥ JPYrHe OTEOCAMEECT
CIJa BOUDOCH, ne:lm ( OTPAHETHTECA PACCMOTPOHBHM HaME nynesml““

yueors 4IIEHOB,
Ha AMITHTYRY ocnonnoi TApMORHKE, 8 TaK®Ee H POIb 06EDPTOHOB. Gne-
KyeT 3AMETHTD, TO K AHAJ HyTI6BoE
pememe H VIS CayYad, KOT/8 BABHCHMOCTS MLy HOTOKOM H TOKOM
(%), BoTO-
puﬁ pasnﬁpna B otate B. IL I‘ynaen E B. B. MarynmHa.
GuEme Xap P ) uun;mrynn mapae- .
'rplmemm y 3 or

Hapme. 3 m 4 XpHBHE X2 or £,
KOTODHe MOXHO Ha3BaTh KPHBHME reTepoNapaMeTPEIECROLO
PesoH2HCA. Jlerko BENOTH, YTO STH KPHBHO CYIECTBEHHHM 06DasoM
OTAMIAITCH, K&K OT OGHYHAHX DOBOHAHONHX KDHBHX, TAk H OT KDHBHX
PpesoHaHca 2-ro poja.

Kar BENBHO H8 pEC. 8, MOXa

‘ i<—y/ %-

EL (npz 1, < 0)
HEKAKEX 3aMeTHHX KoJeGammit B cucreMe HeT.




0 napesempueckon ¢0sGymedenian aicKxmpureckur Kosebanus 19

£ =_‘/-'_!f__4n2

HapAMeTPAIECKE® K0ACGANHS BOBHAKAMT, HAYNHASCE € 0YeHb MAJeHBKHX
AMILTHTY] M UDH JanbHedmeM yBeaHdYeHuu ¢ yBeamamsapTed. X2 pacrer
UpH 8TOM NPAMONHEERHO A0 TeX MOp, MOKA ITPH HEKOTOPOM 3HAYEHEH

&> ]/ %’ —aye
EoneGamEa pesko oS6pmBamwres. IlpE ofpatHOM Xome paceTpoliku Kole-

GRHHA BOSHHKAWT yEe UpH == ]/ 5}—4&2 H 3aTeM IpH JadbHelnem

Iipu

YMeHBUIEHHH & yMEHBINAKTCS N0 TeX HOP, [0KA NpH & — — ‘/--Tf — 40

X® oHOBA He CHeNAETCA paBHEM Hymo. TakuM 06pasoM TONLEO ¢ ONHOM
CTOPOHH (pwe. 3) cymie-

CTBYET (€TNd BATACHBA- = ——— - =y
HHS. |
Kax BunHO H3 pHC. @_L /1 o
.4, HPAE 7, >0 MH HMe- s Y
eM OG6PaTHYD KapTERY: ||t &1/ 1\\
X2 pacrer ¢ yMeHbIue sl : NEN
HEEM § | IeTnd 3aTdArd- . "I i i 3
'BAHHS HMCOTCH IPH § == 1 f
=£,.1 MarcAManbHAS ” Ji= L el
BeNHIEEA N? BHYTpH A e | It 7 kel Sl b
00JaCTH BOBHHKHOBEHHS ! ; {: |
ROJe6anml paBHa STTaE 3 AE fatks T T T
g‘/ '”i e I'we. 3. Kpnpast revenc- Pae. 4. Koupast rerenona-
e 4 UAPAMETPHICCKOTO [E30- PAMETPHYECKOro - Pesouancsa
max T TRy uasmes (1 <0) (1, >>0).

T. €. TeM GOabINe, 9eM MCHBIIC v,.
Brosrge aHAJOrEYHEE Pe3yJbTATH IOJNYYANTCHs H B CIyJae Iap-
MOHHYECKOro HaMeHEHH A eMKOCTH. B caMoM Jese, B 8TOM cayyae:

w (u, v, :):{[%(1-2)-28];‘-{-“4—%‘-}(5)u}sin: '
—{[Ba—0+20 ] (s+lx) cooss g | @D
|- unenH, conepialnne BHcurle rapMOHEKH,

CpasHEBaS WIEHH, cofePallHe sin T H COS 7, ¢ COOTBETCTBYIOIIAMH
YICHAMH nugmen‘za (81), MH BHABM, 4TO OHH NOAYJAWTCH M3 HOCIEA-
Hero 3aMeHoll m 4epes m (1—£&). TakuM o6pa3oM BGe BHBOJAH, TOJY-
UeHHHE IPH- DACCMOTPEHEH 3aJaYH ¢ IIeDHOJIHIECKH HIMeHAWmelica
CAMOMHAYRIHEH, MORHO HENOCDEICTBEHHO PACIPOCTPANHTL B HA CXYyual
H3MEHEHHS €MEOCTH.

1 Kak nog4sHBAT OUHTH (CM., CTATB B. A. Jazapena), oba aTH caviaa
MOTyT GHTL HCACTBHTENLNO PEANHIOBANE.
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B 4aCTHOOTH, B CIY¥ae eMROCTH, TPARRENE 0o6JACTH NmApPAMeTPHYE-
CKOr'0 BOBOYRIGHHS BHPA3ATOA Uepes:
_ Za—p—ai >, , (43)
OTRYZRA : :

e o
Ao UE P S AT U T

o )
uTO ¢ TOYHOCTRI KO -~ TOEAECTBEHHO C (38).

M 1o CHX mOp paceMaTpHBANH SBIEHHS BO3OYMIHES RojdeGaHHH
OpE IOMOIME OePHOAMYECKOro H3MeHeHHA NapaMeTpOB KoaeGaTeabHOH .
cHeTeMH Ged peresepanud. IIpm napaMeTpEIecKOM BO3JOHOTBHN Ha per e-
HepaTHBHYI) CHCTEMY MH BCTPETAEMCS C IONHM DANOM 3aCIyRH-
BAWINEX BHHMAHAS O0COGEHHOCTeH, H NO0STOMY MH PDACCMOTDPHM BTOT
cayvali HECKONBEO HOIpOGHee B CAeXyHMIMeM maparpade.
§ 4. Hsmenemne NapaMerTpoB B pereHePATHEHOR cHereme

Tax Eak B 9TOM cIyuae Mocie MOXCTAHOBKE (24) B (20,) MOJyIaeM:
wh (u, v, )= [(k—%.—l-li— X")u—iv] COST
+[(k+%—i—%x?)v+Eu] sin=

~f-9NeHEH ¢ Gollee BHCOKHMH TapMOHHKAMEA

(45)

TO yp-HEA (27,) H (27,) ANA & B b NPHHEMANT 3Jech CHeLYOINEHE BHJ:
(s—F +n X2)s=t-0

(48)
(k-y-f_;l-p%h X»)b=—s-a,
OTKY A2 HMeeM JHGo
a=0, b=0
aunbo :
2 2
(b4 gnp) -5 =—8 R
HIH
m?
lpxem )/ T b, (47,)

Jna BHACHeHHS (QHIMIECKEX YCIOBHH, HEOGXONMMHX J1A HANHYAA
TOTO JIH HHOTO U3 8THX DeIIeHHH, 0GDAaTHMCA K YOJIOBEAM yCTOMTHBOCTH.
Tak Rak B NaHHOM Caydae:

D e=k—S+inetinxe |
-}Dg(zn)=f+%'f[ﬂb

" 3 (48)
S B (2m)=—&+5pab

14, 1 1
7B Qr) =1k +%+E‘Y;b‘3+—4‘ 1 X2,
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To yeaoBdd (28) ¥ (20) UPEHEMAWT CHeAyOUIHH BHD:
Jana enydaq a=0, b=10

k<O ©(49)

BT >0 (4%;)

Jas caysas a0, b0 .
”*5"1"1'1 X0 (50,
L RXe>o. (504)

8pech R 03Hagaer == ]/l’;— —i,

M3 9THX COOTHOIICHHH MOMHO CI@NaTh CJelynInue BHBONH. [Ipemxne
Beero ms (49,) m (49,) caeryer, 9To Korfia k< 0, T, e. KOrJia CHCTeMa
He caMoBO36YkZeHa (CpaBHE ¢-Iy (36)), TapaMeTpHYecROe BO30YRIcHHE
BO3MQIKHO JHING IPH f

w3

—k >, (51)

Cpaprusas oty dopuyay c ¢-nof (36) 1151 HepereHepHPOBAEHOHR CHCTEMH,
MH BHIHEM, 9T0 BMeCT0 20 MH 3/ech AMeeM MEHBIIYD BeJHIHHY 20 — ap.
TaxEM 06pasoM MOMRHO, [PEMEHAS DEercHepailHi, BO3GYNHTE mUapaMe-
2LpEYeCEN KOIeCAHHS I8, KOTNa JaHHAA TayGHH
JIBHEHBPB-H pa m HeIo a LA BELIO VCII0 3
O™ B OCHOBY BEROTOPHX H3 ONHCHBAEMHX HUMKG ONEITOE.
Ecnd BHnonneHo yeuxobHe (51), TO COCTOSHME CHCTeMH IpH & =0,
=0 Heycrofiameo. B cirydae yCTAHOBHBIIErocd NePHOXHIECKOr0 [ABH-
HeHNA 0HO Nepefaerca ¢-moit (47,). HMs ycmopmil (50,) H (50,) caexyer,
4T0 . BHpAakAeMOe HMH COCTOSHHE YCTOMYHBO, JHIIE €CJHH OJHOBpe-
MeHHO 1, <0 B R< 0. Takum 06pasoM MH DPHEXONEM K SaKI0YeHHID,
9T0 AMILIATYZa CTANHORAPHHX IEPHOTHYECKHX KkomeGahmii BHpamaercd

popuymoii: i LRl
;}'2:--1‘;11—'[11:4‘ ]/%”_Eﬂ]- (47,)

Ora ctopuyma BepEHa Kar a4 k<0 (HecaMOBOBGYIEIEHHAH CHCTeMA),
TAE B JIA k>0 (caMOB036ymIeHHAS CHcTeMa). PacCMOTPHM CHavaJja
TepBH# cayuad. [Ipese Bocero 3aMeTHM, UTO YCJOBHEe peaJbHOCTH N
COBIANAET ¢ YCIOBHEM BoaGyac/eHAS MAapAMETPHIeCKHX KojeGammit (51).
Orciopa clenyer, 4T0 Kak M NPH aBTONADAMETPHYECKOM BOBCYIRICHHH,
H 3[ech OPE ,MATEOM“ pexHMe BO3OYMRICHHSA ABIeHHe ,3aTACABAHHA*
OTCYTCTBYET. -

i Ecxu ME cpaBHAM nalee (-Iy (47,) ¢ coorBercTBylomel (opMymoi
Axd aMIAATYAH KOjMeGaHAd NpH aBTONADAMETPHYECKOM BOAOYXIEHHH: (1)

B

= ok arn it
= [7‘ +V v —m—nigl) (62)

TO YBHAHM, uT0 ofe (DOPMYIH BHONHE AHANOIHYHH M IPH MaJHX A,
OpAaKTHYeCKH coBmanamwT, TaguM o6pasoM KpHBHE reTepolapaMeTpHye-
CKOr'0 PesoHAHCA B PACCMATPHBAEGMOM CIydUae BIoJAHEe NONOGEH paceMo-
TPeHHHM HaMH padbme (1) H_ ('8) KDHBHM aBTONAPAMETPHYECKOI0
pesoHaHCa (DesoHaHCa 2-T0 Pojia), MPHYeM BHeMHOK CHJY B[ech 3aMe-
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HAeT DIyOWHA MonyJXduud wm. Ha pmc. 5 Haolpamena BHYHCIEHHAA
a0 -ue (47;) KPHBaA TeTeponapaMeTpHYecKero pesoHaHca. Kak BEIHO
H3 Hee, KDHBAf Pe3oHAHCA UPH OrDaHEYEHHH AMIVIATYNH HeJHHeHAHHM
CONPOTHBJIGHAEM CYMIECTBeHHO OTAHYAETCA 0T KPHBON TeTepolmapaMeTpH-
9eCKOI'0 Pe30HAHCA IIPH OIDaHHYCHHH AMILIHTYAH ¢ IIOMOIIBI0 HeJauHeli-
HOH CAMOWHIYKIHHE (CPAaBEH pHC. 3 H 4).

B caywae nameseHHEA HapaMeTPa B CaMOBO30YEIeRHOM cHcTeme (k > 0)
MH TPHXOIHEM E CHeIyOInHM 3akmodepuaM. IIpempme Bcero ma cawmoro
akra CymecTROBAHHS YCTOHYHBOrO NEePHONHILCKOID DPEINOHHSA (47,) cie-
Ayer, 4TO H IIPH reTepolapaMeTPHYECEOM BO3NeHCTBHH Ha ABTOROJeGA-
TeXBHYI0 CHCIEMY HMCET MeCTo fBIeHHe NPHEY/HTEJPHOH CHHEXpPOHAIA-

5 upn €,yBAedeEHe UYacTOTH®). [lawee,
T /__..._ﬂ T TAR KAK DeadbHOCTh X 06yCJOBIeHA
- ~—#v e e UpHE k > 0 TONBKO PeaNsHOCTHI EOPHS,
= / £ N TO MHI HMEeM [JIA ,,06aCTH yBIeYeHHS"
i; _% / N clAeAyomee COOTHOMEHRE:
S e 4 \ 0
H ! m T - m
ifi" ‘r ~ ?'}f;’/—?, (53)
1 .
4 2 2 4 ow*

OTKyJa BHTEKAeT, 4YT0 ora 06Jacrh

Pre. 5. Kpmsas rerencmapamerpmae-  GOJBINE - 0GIACTH Bo36yRICHAS B He-

CKOTO PE3DHAHOA B DErsHeDATHERON  caMOBO36ymIeHHOU cHeTeMe (51). Sa-

T L B T MOTHM, UTO IO OGEHM CTODOHEM 06xa-

CTH YBJeYeHHd, IJle y®e HET NEPHO-

JIHYECKOro NpOIecea, ABTOKOMe6aHHA CHIBHO 0CJa6IdiTca H IPH L0CTa-

TOYHO GOABINOH aMIAHTYMe BO3AeHCTBHA MONHOCTRH ,Tymarca“. Ilpu-

GuniKEeHHEAs] TEOPHS BTOr0 SBJACHHS, AHAJOIHYHOTO SABJICHHK ACHHXIDOH-
HOTO TYIIeHH#, 6yNeT JaHa B JAPYTOM MecTe.

JECHEPHMEATAJIBHAH YACTH

JluA TpoBEpKH BO3MOMKHOCTH BO36YsRACHHA 3JCKTPHUECKHX KOJe-
GaHuli B EojefarejbHOMl cCHCTeMe OXHAM NePHOIHIECKHAM H3MeHeHHEM
ee TapaMeTpoB (e3 BBeJeHHA B Hee KaKHX-THGO 9.1.C., HAMH IPORIe
Beero OHRJI NOCTaBJeH CAeAYIIIMII onHT. Kak MH BHIEJN BHINE, Tag0e
BO30Y:kIeHHe MOMKHO OXHIATH JHINH NP BHIOJHEHHH YCIOBHSH

m > %e, (%)

rie m 03HA4aeT OTHOCHTENbHYI BeIHIMHY M3MeHEHHd lapaMerpa (TaE
HasHBACMY D DIYOHHY MONYJIANHME erc), & e ecTh CPeJIHHR JOrapHpMH-
9eCEUN JerpeMeHT CHcTeMH. [[uaTOMYy Heo6X0NmHMO OHJIO0 OCYIIECTBETD,
¢ ofHoH CTOPOHH, MocTaToYHe 3PdeRTHBHHH Cuoco6 HaMeHeHHA napa--
MeTpa M, ¢ XpPYToH CTOPOHH, OHCTeMY ¢ BO3MOMXHO MeHbMIHM =, Tak Rak,
Hajiee, MAKCHMANbHAA MONIHOCTH HAPAMOTPHUECKH BO3GYKIGHHHX KoJe-
Gapuil paBEAeTCH

W= % w CV?,

TO NAA TOJYYeHHA CKOJbKO-HHGYNS saMeTHOH MOMIHOCTH IpH Jerko
0CYNIECTBHMHX TaCTOTAX (20) HBMEHeHNA HapaMeTpa HeoGXONHMO HMeTh
B OeOH eMROCTh (' 3HAUMTONbHOH BeJMYWHH, CHOOCOGHYK BHIEPEATH
GoNbInMe HAUpAMEHHA. BBHLY CpaBHHTENBHOH CJ0RHOCTH OCYINECTBIe-
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HHA B Ja6ODATOPHHX YCHOBHAX IepeMeHHOH eMKOCTH TpeGyemoil Ded-
YHHH, JOUYCKALIIed NOCTATOYHYW TIYOHHY MOAYIANHHE DPH HeoGXo-
JIAMEX GONBITAX 9acToTaX, MH OTRa3aluch NJA HAYANA OT H3MeHeHHA
eMEOCTH H BHODAJH B KaYeCTBE MePHOAHYECKHE H3MEHFEMOro mapaMeTpa
CAMOHHAYRIHD. M3 pasmHYBHX BOSMOKRHOCTEH OCYINECTBIEHHS MepHO-
JIMYeCKOro HBMEeHeHHA CAMOMHIYKIEA MH, II0 DALY coo6pamenyH, 0CTaH0-
HIACH CHAYANA Ha CleAynilei. Kok BBeCTH B NepeMeHHOe II0Je KATYIIKM
[CAMOMHIYRIIEA L EaR0C-HECYIb LPOBOJIAMEe Texo (B OpocTeiimeM CIy-
Jae EODOTKOSAMEHYTHH BHTOK),
TO, K&k HW3BeCTHO, BCJIEGJCTBHE Ha-
elleHHHX B Tele TOoR0oB DyKo,
IMATHHTHAS SHEPIEA IOJA, a Cle-
JI0BaTedbHO B B(hderTapHaT L —
yMenrpmaTca. Hexous B3 aToro,
MH IPHMEHHJH B Ka4ecTB¢ yCT-
polfcTBa, N03BOJIAMEETd YI06H0. H
¢ TpeGyeMOlt 4aCTOTOH IIepHOIH-
JeCKH H3MeHATh 5P(PeKTEBEYD Be-
J‘[R‘Iﬁﬂy G&MDEHJIyKIDIK CJenylo-
miee (pEC. 6, 7T ¥ 8). 3nech mepe-.
MEeHHas CaMOMHIYEOWS COCTOHT
A3 JBYX TPYNI IJIOCKHX KATyIIEeK
(o 7 B wmamjoH) (pHc. 6), CMOH-
TAPOBAHHHX HAa ABYX Tapajleib- Fuol e,
HHX JHCKAX X0 Hepadepdr NBYX
napajileJbEHX ORPYKHOCTEH TaR,
UTO MeEAY o6palieHHHMH APYT K
IPYry CTOPOHAME RaTylIer "0HIO0
yaKoe OpOoCTPAHCTBO B BHAE INEJH.
STOH INMeJH IOMemaNcsa MeTal-
JMYecKH BpAMADMENCH [HCK,
BMepIIni Ha NepH(epHH BHPESH
B BU[Ie 3y0moB (7 10 YACAY. KaTy-
mer) (pEC. 7), PacIOJOKEHHHEX
TAKHM 00pa30M, 9TO [pPH BpAale-
HUH CepeAuHH 3y4noB B ompeje-
JIeHHHE MOMEHTH COBLIAIAT C P,
uenrpaMe katymek. Taxam ofpa-
30M MNepPHOJHYECKOE HBMEHeHHe
CAMOMHIYEIHH 31eCh JOCTATAETCA TiM, 9T0 IPH BpalleHHHE [HCEA
4VOOH _TomepeMeHEO TO BXOAAT B Ilolle KATYINEK, TO BHXOJAT Ha_

gero. B pepmoy caydae spdexTHBHAA M@%{:MJW_@MT
M —BO._BTODPOM — MAKCAMalNbHoM. Tak Kax Tako# IHCE

HAMPHEMep- U3 KN0PATOMHAHHA) IOIYCKAeT 09eHb O0JBIIHE CROPOCTH Bpalle-
HES (B HAIDHX ONHTaX MepEQepHiAHas CKOPOCTD OCTHTANA 0 220 4/CeK.),
T0, CHEJOBATONBHO, TPH, YRA3AHHOM CH0OCO0e H3MeHeHHA CAMOWHILYKIAMN
MOKHO GHJI0 OCYMIECTBHTL GONLIIHE YACTOTH (1700—2000 B CeK.) HaMe-
fleHNs IApaMeTpa H TOJYYHTH KOJEGAHHS MOCTATOUHOH MOIIHOCTH.
SaMeTHM, ITO JJif yBeJwdeHHA CaMOMELYEIHMH, a Tak®e 8 GoibIueR
KOHLEHTPAUMA [ONd B TPOCTPAECTBE MERIY KaTyIIKAMHE OHH GHIH
CHAGHEHH CepAeYNHKAME H3 IOApPa3lIeIeHHOTO JKeJesa.

B mepBHX HAMHX ONHTaxX RO3OYMICHHA KoJeGaHHI B CHCTeMe
€ LePHONMIECKH H3MEHIEMOHM TAKHM 06pasoM CaMOHHIYKIHell B Hawale




24 . H, Manoeswumax w . J[. Honasencu

1931 T. MH BOCIIOJIb30BAJNHECH NPHEIHIOM PereHEPAlHE ¢ HOMOMEK 2Jek-
TPOHHOH JIAMIOH JJd BHIONHeHHA YOJOBHA BO3GYMZEHHS, TAR Eak
mepBas H3rOTOBIEHH&H CHCTeMa KATYIIER o6nafana CIHEIOKOM GOJBILHM
CONpPOTHBJIEGHHEM, H JOrapHQMHYECKHH HeKpeMeHT CHcTeMul & GHJI 3HA-
4HTeNLHO Gomee 0,12, Torga Kak ﬁaxepeunaﬂ (13 ompeneredus co6-
CTEeHHOH YacTOTH CHCTEMH IpPH JByX BSECTPCMAJBHEX IOJOMKEHHAX
IECka (3y6IH B MoJe KaTymeR H 3yGIH BHE MOXA) TIyGHHEA MOXYISIHA

o
CAMOMHJIYKIHE OHJa TOJNLE0 0,07, T.e. m OHJIO0 MEHBIIE —e.
Jlag tore 4YTo6H B HAYANBHOM COCTOSHHH B .ROJeGATEALHOM KOH-

Type OTCYTCTBOBANE KAKHe-THO0 SBHHE TOKH H HANPAKERHSA, OHIa
BHODAHA CXeMa PereHepalHH ¢ HapaJIeJbHHM IHTAHHEM, H300pameHHAs

Puc. 8.

Ha pHme. 9. 34ech o6paTHas CBJ3h OCYIMIECTBIACTCH depes cMKocts ¢,
H3MEeHsI KOTOPYM, MOMHO IIJIABHO DErYIBDOBAThH BeJHUHHY CBsisu. IIpH-
BOJiAM JANHHE cXeMH. KolleOaTeJbEHHE KOHTYpP COCTOAN H2 ONHCAHHOI
BHIle MEXAHAYECKRH A3MEHAeMoH CAMOMHAYKORH [, H JONONHHTEILHOH
CaMOHHAYENRE Ly==0,1 TeHpH H BapHoMerpa THNa [aprmam u Dpays,
., IONyCKAIero Bapuanso of 11,8 mo 16,572 H. caymnpiuiero gus rpyodofi
nojgcTpolike, EMKOCTh ROHTYDPa COCTOANIa H3 NOCTOsRHOH wgaeTH O,
‘B 70000 c# H IapaieabHO K Hell MPHEJINYEHHOI'0 KOHJEHCATODA Nepe-
MeHHOH eMEoctH C, (MagC. @MKOCTh 11200 c#) IId TOHEOH HACTDOHKH.
Q6mee OMHYeCK0E COOPOTHBIEHHe KOHTYPA, He CUATAH II0Tepb, BEOCHMEX
AHCEOM, OHI0 mopanka 90 oM. PaccToARMe MeXAY KaTYMKAME (IIHPHHA
IeJH) PABHANACH 5 Je4, & TONIAHA MOPATIOMHHUEBOTO JHCKE — 3 .,
OuexTpOHHAS JaMIa OHJa THIA MEKpo. AHonHO® HampsameHHe 240 V.
JlEck GHI HacameH Ha 0Chb, KOTOPad NPHBOJHUIACH BO BPAIICHHE MOTOPOM
¢ peayKTOpOM (1:10) THIA MAIIEH BHCOROH wacToTH. B. II. Bomorguua.
[Ipm wncae 06opoToB MOTOpPa 1400—1500 06/MHH (YHCIO 0G0POTOB AHCKA



B JeCATH pas GoNBIIe) MH HONYYAIH ¢ JHCKOM C 7 3yGLAMH WaCTOTY
H3MeHeHHA # CAMOHHIAYKIHE OT 1680 X0 1750 B cek.!

OnuT npoisBOAMICA CIleTyIIEM o6pasoM. CHadama upm memox-
BHMHOM JHCKe (AIH IPH BPATIEHHH C He GOOTBETCTBYNIIEH YCJIOBHAM
BOBOYK/ICHHSA CKOPOCTBIO) DERAM JAMOH  IOJAGHPAICH TARHM 006Da30NM,
4TOGH HPH JOCTATOYHOHE OGPATHOH CBA3H (PeryaHpyeMoil IpH MOMOIIH (9
H IOACTpOHKe CHCTeMH Ha MO- y ]
JOBHHHYI YaCTOTy HBMEHEHMA o
DapaMeTpa ModyYanoch, 0 BOa- Ly g
MORHOCTH, MATEO® CaM0B030yR"

! AeHMe aBTOKONeGamEH, W 3aTeM (3
- CBA3b YMeHBIIATACH t0JIBKO,
wro6H BO BCell 00macTH Ha< 4
CTPOHEY ABTOKCJIEGRHHSA HE BO3-
HukadH. Ilocae aToro. THCOK IpH-
BoAmics B HBHaende. [IpE No-
CTHREHHH MM IOJHOIO YHCJIA
060pOTOB B CHCTEME BOZHEKAJIH
KOJeGaHHd, - Ta¢T0Ta KOTOPHX
6ela POBHO B ABa pasa Pnc. 9 CxeMa mapamerpuiecroro nodbymacnns
MeHbTIe YACTOTH \3MEHeHH: B OHOTGNS G PAreHE[IATLHOR,
caMoHEAyELAH, IIpm mnaapEOM
H3MeHeHHH eMKOCTH KOHTYPA (T. €. Co6CTBeNHOH JaCTOTH CHCTEMH ) JUCTOTA
RoTeGaHAH 0CTABANACE HOHaMeHHOH JI0 ompeneleHHoH pacerpodikm, Locide
KOTOPOH KOJNEGAHAA HpeRpAANHCh. UTO 8/iech HeHCTBHTENRHO HMEN0
MecTo leTeépoNapaMeTDEYecKoe BOBGYXK[eHHe KoNeGaHEI, a He BOAGY-
HACHHEe KOJeCandll  IOJOBHHHOK TACTOTH B pereHepaTHBHOM CHCTEMe
ToJ JedCTBHEM TiepeMEeHHHX HMIYJIHCOB TOKOB, HABeLeHHHX KAKHM-IHGO
moyeM (HATPEMeD MAHATHHIM TI0JeM 3eMJH) B 3y6UaXx IIPH BPAIIeHAH

{ : JTACKS H CO3JARIIHX 9. 1. ¢. 94CT0-
L TH A3MeHeHHA ITapaMeTpa (crydair

Pe3oHaHca 2-ro pofa) SABCTByeT

0m) / =t K 13 oyexywiero. Beanm, sanpuvep,
/““ ..\ MAECHMATLHEHE TOK B KOHTYpe
el b oA L IPH CaMOBO3CYICHAE DaBEAJCH

i ¥ BCEro 9 MA MPH HOCTPOSHHOH KoM-

o ? II0HEHTe AHOJHOTO TOKA i,, PABHOH

T T T : P 1,4 mA, 10 UpH reTeponapaMerpn-

170 10" YeCEOM BO3GYKIGHHH OH JOCTHIAN
Pue. 10. Kpupas rerenomapamerpmiecxoro 40MA, mpu i, =1,8mA. Orcoga
pos0ymacHEA B CHOTEME ¢ pereHopanvei ACHO,

YTO MOIIHO LOCTABIIA-
(al:cuepnnleﬂ‘rmr{aa]. 13CE B ﬁ—gﬁw
Taomed JAMIV, KAE B g ABFOHLPAMETPHYLCEOT) ROAOYIACHHS,
a %WMHa pHe. 10 OpHBEJIOHA EDHEBAS
3aBHC AMIONATY(H K0JeCaHuld, BOSHWEADIAX UPH HBMEHEeHHE
TapaMeTpa, OT PACCTPOMEH KolefaTenbHoH chereMH. Tag Kax IpPHE aTOM
C,=44°, a ABTOKOJE6AHAA HACTYNAJH JHIIL B HHTepBaje or C, =77
no ¢, =93, T0 Bo Bcell 06IACTH APAMETPHYECKOT0 BO3GYMIEHHES CAMO-
B03(y® IeEHA He GHUIO: IPH OCTAHOBEE MOTOpA HJIM H3MEHEHHH CKOPOCTH

=

1 Caenyer OTMGTHTH CYIUOCTBEHHOE YYACTHE RaK B ROUCTPYRUHH H W3rOTOBACHHI
3108 H ONHCANHEIX HHKe VCTAHOROK, TAK H B HX cOODEe B HAIAMHBAHHE MOXNHIKA-
KkoHCTPYRTOpA M. H. P3AREH I a. 5
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BpPAUIeHAs AHCKEA 3 MpeeNH, NPH KOTOPHX HMeJ0 MECT0 HapaMeTpHye-
cKOG BOBOYKACHHES, ROJEGAHHA B KOHTYDe Iperpamanuch. Ha Boem mpo-
TAKeHHH KPHBON HapaMeTPAYeCKOr0 Pe3oHAHCA IaCTOTA KoJeGaHHH 0CTa-
BaJach TMOCTOSEHOH B TOYHO PaBHOM IOJOBEHE HACTOTH (%) HW3MEHEHHS
mapaMerpa (7 yMHOMeHHO® HA YHCIO 060DOTOB JHCEA B CeR.). MaMeperms
UPOESBOAEIECE HA CIYX C HoMombio gacroToMepa CHMenc M [aabcke.
] Kpome mucka Ha NOPATOMHHAA HaMH GHUH [POH3BEJEHH ONHTH
H ¢ JHCKOM H3 sxejesa Toi me (OPMH, HO TONLIHHOH B 2 #m. HecMorpsa
Ha TO, 9T0 € IENbI0 YCHJIEHAA EOHIEHTPAIUH NO0Jd EATYINEH CTaTopa
GHJH CONHMEEeHH HA paccTofsHHe JI0 4 w4, 3Pderr napamerpuveckoro
BOBGYE/eHHAN He HaGmopancs. KomTpoabHOe H3MepeHMe INIyOUHH MOMY-
JSNAH CAMOMHAYKUHEA [OKA3aN0, YT0, Ak M MOEKHO OBJIO OMRHIATH,
smeNe3HHI AHCK, NeHCTBYA Kak JKejeso B CTODOHY YBeaHdYeHHa L,
¢ ONHOM CTOPOHH, M KAK METaJl B COTOPOHY YMeHbIIeHMS, ¢ NpYrol,
BH3KHBAET 3HAYHTEALHO MEHbINee H3MEHOHHE CAMOMHIYKIHH, BHOCH OIHO-
BpeMeHHO GONBIIMe HOTEPH B CH-

cTeMy.

” } : y[Ioc.ne TOI0 ‘KaKk GHJ yCTaHOB-
% oo00 seH 8y eKT reTepomapaMeTpRILCROTO

4l Y T BO3OY:MRAHHA B pereHepaTHBHOH CH-
7 =% s CTeMe, MH NPHCTYNHIH K ONHTAM ¢
cucreMof Gea pereHepamnHH.

Jina oTot meau GHJIH H3MEHEeHH Ka-

i

TYOIKH CTaTOPa, YAJHHeH cepxeu-
Pue. 11, CxeMa uapaMeTpuYecko1o Bos- HER KD SO IPMATIpRILG e
GymIenns B CHCTOMe 63 pPEereHepANuE. (nEaM.—2,2 C4, IARHA— 6,5 c4) H ybe-

JIH4eH JHAMETpP TNPOBOJOKH (0,9 4

: 06MOTEH KATyIUEK.

Lxaropapd sTuM MepaM ymamoch, ¢ ONHOH CTODOHH, YBEAHYHTH
KOHUEATPALMIO MOJA KATYINOE H TeM CAMHM YBOJHYHATh IAyOGHHY MOIY-
JALEE CAMOHHAYEUHHE (Mo 14,69,), ¢ pnpyro# CTOPOHH, BEChMa 3HAYH-
TENLHO YMEHBIIHTE OMHIeCKAe [OTEPH B KOHTYpPe (CONMPOTHBICHHE RATY-
TeE CTATOP& YMEHBUIMIOCE C 84,5 0M 110 21 oMa. T'ak K4k IPH 8T0M e ~0,14,
T0 TAKHEM OGPA3OM YCIOBHE (%) OKA3HBANIOCH Y/IOBIGTBODEHHEIM M MOKHO
GHI0 0MAIATH, UTO YHACTOA IIONYIHTH [apAMETPHUECKO® BO3GYKIeHHE
Kone6aHAll B 9T0H cHCTeMe H (e3 pereHepamHH. B caMoM Jexe, pH
IONICTPOMike KoJeGATeNbHOM CHCTeMH (coGpaHHO I0 oXeMe PHC. 11,
B KOTOPOH OTCYTCTBYRT KAKHE-IHGO SBHHE MOTOYHMKH TOKA HIH HAIDA-
FEHHET) ¢ MOMONIbI) ROHABHEATOPa C, Ha JACTOTY, PABHYI HIH GAHIKYID
K [0JOBHHHOM YaCTOTe HSMEHEHHS CAMOHHNYKUWH CHCTEMH, B Hell BO3HH-
KAJIH MOIIHHE KoueOaHEA C 9acrTorol, TOYAO DABHOH TOJOBHHE SacTOTH
H3MCHEHHA CAMOHHAYKIHEH. AMIIHTYNA KONeGAHHX NpH JTOM GHCTPO
BO3pacTajda M0 TeX IOp, I0OKAa He HACTyOad Ipoboli HBONMALME JHGO
HKOHIEHCATOPOR KOHTYDA, JHG0 I0ABONAMIAX IIPOBOLOB. B HAIEX OHHTAX
HANPAKEHAE TOCTHraN0 12 —16 Te. V. Jlasg Toro 9T06H HOMYIATH CTALE-
HADHEH De:REM, HO0GXONEM0 OHJI0—B COIACHE C TeopHell — BBeCTH
B CHCTeMy LDOBONHHK -C HeNmHedHod XapawrrepucTEwo#, B RazecTre
‘TAKOr0 MPOBOJHHKS IPH MePBHX OnTaX GHIa B3ATa TPYONA JAMIOUCK
HARAJIHBAHAA (100-BATTHHX), ROTODHE MOMKHO - GHJIO BEJIOYATH INADAJ-
JIeAbHO B KONeGATENBHHH KOHTYp (puc. 11). Coo6maeM HaHHHE CXEMH.
EMRrOCTD ROHTYpa COCTONNA H3 17—20 MOCHEAOBATENHHO COeJHHEHHEX
KOH[@HCATOPOB B 2uF KamIHil, mapajmieNbEo KOTOPHM GHI TPHRINYER
MaCHAHHH KOHLEHCATOD IlepeMeHHOI eMEocTH C (11.200 cx), coeJHHeH-



HHIl 0cAef0BaTeabHO ¢ HOCTOSHHOH eMKOCTBI0 B 3000 ca. MakcuManbHas
M MHHAMAJHHAS BeJHIHHH CaMOMHIYRIHHI KaTyIlek CTaTopa OHIH:

Ly =0,220 H Ly = 0,193 H.

VooMsEyTHH BHUTe JaMUOBHE DEOCTAT CAYKHAN B KauecTBe Harpysku,
a Iag 6onee IVIABHOH PEryJAHDOBKH BBOAHMOr0 B CHCTEMY CONpDOTHBIe-
s 6HA BasAT peoctar R. I'py6ad HACTPOliKa IPOHM3BOJHMJIACH HBMEHe-
HHeM uHMeJa NOCIeN0BATeJbHO BEINYEHHHX KOHIEHCATOPOB, & Gotee
TOHKajl — IPH I[OMOIIE MACJSHOr0 ROHAEHCATOpA. CHeNyeT 3aMeTHTD,
9T0 BBEIY OONBWOr0 HENOCTOAHCTBS HANDSAMKEHHS CETH, 0T KOTOpOi
nuTagcs MOTOP, THCIO 0GOPOTOB JHCK2 3HAMHTENBHO MCHANOCH, H Tpe-
60oBaJiach UacTas I[epedTpofika, TAK RAK IepeMEeHHHH KOHASHCATOP
I08B0JIAJ H3MEHATh YACTOTY KOHTYDPA JHMmML B HeGONLIIMX Ipejesax.
Bro 06CTOATEALCTB0 CHIBHO OCHOMHANO HKCIEPHMEHTH W He JAJ0 B03-
MOMHOCTH ITPOM3BECTH BCe HaMEPeHHH v
B DTOH CXeMe. 00m

M3 npofenaHHHX ONHTOB yIOMA-
geM caexywmue. Ilpemae Bcero cJie-

AyeT yrasaTh Ha TO, 9T0 BBeJeHHe JaM-  &Wr
N09eE HAKAJHBAHHA NeHCTBHTeJNBHO I0- :
3BOJIET NONYYHTH H PeryldpoBath 1B
IMEPOKHX Tpefedax (K0 5A, Tar Eak °
MOIIHOCTL MOTOpPa M CeYeEHe MPOBOJA
KATYIex He NONyoKa s Gompmmelt Ha- .
I'PY3KH) CTALHOHADHYH aMIIUTYLY KO- RPN g0 o
gebanal. Onparo TENNOBAA HHEPLHA  pye. 13, BanrcaMocrs AMILTETYIH Ha-
HATe!t HAKAJHBAHHA 00yCHOBIMBAET mpskeHHs Ha KomWJeHCATOpe OT €O~
HMHOT/A CBOEOGDa3HOE ABIEHHE ,PACKA- TpOTHBIEHHS.
9UBAHEAY AMIUTHTYAH, KOTOPOE 3AKJII0-

YaeTed © TOM, STO AMILIATY/A BO3DACTAET HE IOCTENEHHO, a BOMHOOGPABHO:
JAMIH TOPAT TO CHibHee, TO caalee. OTO ABNeHHe, CBA3AHHOE TACTO
& CHIBHHMH [ePeHANDAMEHHAMH, MHOT/a [POJIONKASTCH HECKOIBKO
MEHYT. COOTBETCTBYOINEM BHGOPOM DeXMHMA CHCTEMH MOMKHO OT HEro
B 3HAYETEJHHOH Mepe M36aBHTHC. 3aMETHM Takme, ITO B NOCHEAYIOUIHX
OMHTAX, IPOA3BEICHHNX B HACTOAIEM rOXY, KOTOPHE MOAPoGHO OLHCAHE
B ToMeInmaeMoH EEme crathe B. A, Jlasapesa, HAMH 6HI IPHMEHEH
Gonee yIOGHHH i TeXHAUECKH Goee COBEPINeHEHI CI0CO6 PeryiHpOBEH
BeMYHEH CTANHOHAPHOH AMOIETY[H, OCHOBAHHHH HA HCIONb3OBAHHH
HeauHel{HOr0 COOTHOLIGHHS MEMRAY MATHATHHM IOTOEOM H TOROM B 0CO-
GoM [poccee, BBOIEMOM B LEMb KONSGATENLHOr0 KOHIJPA.

TIpEBOIEM HeKOTOPHE PE3YJIbTATH uaMepeHall, TPOALNAHHEX C JaM-
TaME HAKAJHBAHES B KAUeCTBEe HATPYSKH. SaBHCHMOCTh HANDAMEHHS
Ha KOH/[EHCATOPE OT BeJMYAHH BBOJUMOTO B CHETEMY CONPOTHBICHHIT
mpencTaBiena Ha pHo. 12. Kax BEAHO Hs Hero, HanmpsmenHe MIaBHO
YMeHBIIAETCA ¢ yBedWdeHneM HATPY3KH. [IpH BBeJIeHHOM CONDOTHBICHHH
B 28 oM RONeGaHds OGpHBawTcA. FCcaAH HCXONHTh H3 9TOr0 3HAYEHHS,
K&K TUpefeJHHOr0, B y4reTh BCce MpPyrde IOTEDH B CHCTEME, & HMEHHO:
CONpOTHBAEHNE OGMOTKH KaTyIlek, HOTEPH B NIPANOMHHHEBOM JHCKE,
B JReJese, MHAIEKTPHYECKHe HOTepH B KOHIEHCATOpAX, TO ofmmi Jora-
PHEMAYECKHN ICKPEMEHT & COGCTBeHHANX ROJEGaHAN CHCTEMH IIOJYIaeTes
oromo 0,20. Tak Eak maMepeHH&S B MAHHHX YCJAOBHAX TIYyGHEA MOAY-

> 2
JANAA CAMOMBAYELHH ORKA3aJach ‘PaBHOﬁ 0,14, TO COOTHOIIEHHAE ™ > ek D




28 v dH. Mowdeavwman u H. 7. Homasexow

B UDE STOM emie Bak pai BHOOA-
HASTOS.

,Z[ubﬂeimze Gonee pmeTalpHRE ONHTH IPOHSBOAHIMCH C ADYTOk
ONHTHOA yCTaHOBKOf, B KOTOpO¥ Iaf 3nenz‘;emm TUYGHEH MOXYISOEE
(5o 40°/,), & Tag®e MOINHOCTH (N0 4KV) GHIA H3MEHOHR CHCTOMS RATY-
IeE oraTOps. KATYWEH 5TH GHIH HaMOTAHH ¥3 GoJee TONCTOH 1IPOBO-

JIOKE_Ha [OYTR BMEYTHX. Cep B melesa.
Iip © TOR ¥ OINTH, Xak ¢ Xxade-

i, TaE M C Buxo)m TEOpHH, HORPOGHO
ONHCARH B TOMEIIOHHOE HEse CTaThe B. .]Insupsna OTieTAM
TOJBEO, 9T0 KpOME [HCEa H3 ol y TpHEMe-

HSMCSt TAKNKE W JMOK.HB MeNH, AABITHH npnGnmemno TO e pesyib-

06 ommTax ¢ BO3 P upa
TIOMOTIH 0 eMEOCTH i
TRRI;E P HAMU y®e GHJIO COOGIIeHO

B amu swypHale.

ﬁnamnapsom U. M. Bopymko g B. A. Hnanpesy, npmxumux

ey yuacrae B Ip ONHTOB.
JlenuBTpa) — Mocksa Tlocryneao B Pexarmuw
JI3®U HHH® 1 MY 23 apryera 1983 r.

UEBER DIE ERREGUNG ¥ON ELEKTRISCHEN SOCHWINGUNGEN
DURCH PARAMETERAENDERUNG

von L. Mandelstam und- N. Papalexi
In ﬂer vorhegenden Arbeit wird eine mgen!.herte Theorie- der

in einem )
durcgﬁermdlsche P g in Ab hel von
K gegeben. Diese ’l‘heone, welche auf denvon H. Pomeue zr
A\lfﬁnd\mg von p von Diffe

Methoden beruht, wird auf spezielle Fille
((ier Faramsberan‘éemng angewandt. s wird die Schwingun eugung,

Er gt Jg\mgen, Amplitude u. s. w.) sowohl bei einer
Selb -oder gazm&tsunderung in einem

ichtli (einen Kisend entlu. tenden) Schwmgungskreis,
wie auch bei einer i ung in einen
durch. - eine Elektr hre x] betrach und
t. In dem experi Ilen Teil werden Versuche {iber Schw!n»

gun erzeugu.ng durch blosse mechanische periodische Aenderung der
Ibstinduktion oder Kapazitit beschrieben, welche im Finklang mit
der Theorie. sind.
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