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B cmamve paccmompeno nosedenue 6xo0Ho20 conpomuenenusi ONUHHOU JUHUU, VOTUHSIO-
weticss mexanuyeckum cnocooom. Tloxkazano, 4mo smo conpomusneHue 3a8Ucum om cKopo-
MU YOIUHEHUsL IUHUL U MOJICE NPUodpemams OmpuyameibHvle SHa4eHus: 6 ciyyae coKpa-
wenusa onunvl aunuy. Tlokazano makoice, 4mo 6 mom cayuae, Ko2od JuHUsl YOIUHAEMCS CO
CKOPOCMbIO OOoNbUEl, YeM CKOPOCHb PACNPOCIMPAHEHUs CUSHANO08 8 Hell, MAKAs IUHUS UMe-
em 6x00Hoe CONPOMuUGIeHUe, PagHOe 6XOOHOMY CONPOTNUBTIEHUIO DECKOHEUHOU IUHUU.

KuroueBble cjioBa: JUIMHHAs JIMHUSA, IOrOHHAsA €EMKOCTb, TIOTOHHAS MHAYKTUBHOCTB, BOJITHOBOC COIIPOTUBJICHUC JIMHUH.

F.F. MENDE
Doctor of Techn. Sciences, Director
Research institute for cryogenic instrument

engineering B.1. Verkin Institute for Low Temperature HA3BAI_~IME CTATBY HA
Physics and Engineering NAS Ukraine AHITIMACKOM A3bIKE
Kharkov, Ukraine
E-mail: mende_fedor@mail.ru

In the article the behavior of line impedance, which is lengthened by mechanical
method, is examined. It is shown that this resistance depends on the rate of lengthen-
ing line and can acquire negative importance in the case of the decrease of the length
of line. It is shown also, that when the line is lengthened with the speed of larger than
the signal velocity in it, this line has the input resistance, equal to the input resistance
of infinite line.
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1. BxomHOe compoTMBIIeHMe OJIMHOV JIMHWUMN,
YAJTMHAIOMIEVICS MeXaHW4IeCcKM CII0co00M

Ecnn BenmmumHa eMKOCTH WU Pa3HOCTHU MOTCHIU-
aJIOB Ha €MKOCTHU 3aBUCAT OT BPEMCHHU, TO BCIMYUHA
TOKa, TCKYIICTO Y€PE3 EMKOCTb ONPCACIIACTCA COOTHO-
MECHUEM:

1=l e
dt dt

Takum 00pa3oM, TOK B IIE€TH, COAEPIKAIICH eM-
KOCTb, MOXHO IIOJIYYUTH ABYMS CHOC063MI/I: U3MCHAA
HampsDKCHUE HAa €MKOCTU TPHU MOCTOSHHON €MKOCTH
WU U3MCHAA EMKOCTD TP HEM3MECHHOM HAIIPAKCHUMH,
WM TIPOU3BOJIUTH M3MEHEHHE 000MX IMapamMeTpoB Ol
HOBPEMEHHO.

B ToMm cityuae, ecnu m3MEHSETCS EMKOCTh, U Ha HEeU
MOJIIEP>KUBACTCS HEM3MEHHOE Hampshkenne U, nMeeM:

dC
I=U=.
dt
HaHpH)KCHI/Ie Ha MHAYKTUBHOCTH PAaBHO
dl  dL
S Ry ey
V=Lt

Korna tok /, mpotekaronuii uepe3 HHAYKTUBHOCTb,
IIOCTOSIHEH, @ U3MEHSETCSI UHAYKTUBHOCTD, I10JIy4aeM:
dL
dt’

[IpennonoxumM, 4To y Hac UMeeTcs JJIMHHAs JIU-
HUS, IJIMHA KOTOPOM M3MEHSAETCsS MEXaHUYECKHM ITy-

TEM 110 3aKOHY z = VI. Torz[a CMKOCTb U UHAYKTHBHOCTb
JIMHUHA 6yZ[YT U3MCHATBHCS 110 3aKOHY

C(t)=zC,=vt C,

U=1

L(t)=zL,=vt L,

rne C, u L, — TIOTOHHAas €MKOCTb M MHJIYKTHBHOCTh
JTUHUU.
Eciu x TMHUY TOAKITIOUNTS UCTOYHUK HATIPSHKCHUSI
U, 1o oH OyJeT 3apsikaTh yBETUUMBAIOIYIOCS EMKOCTh
JIUHUH, JIJISI 9€TO OT UCTOUHUKA B IMHUIO OYyJIECT TEUh TOK
dc() _

1=U—==vUC,. (1)

OTOT TOK OyAeT Tedb Yepe3 MPOBOMHUKH JIMHUU,
obnamaromye WHIYKTUBHOCTHIO. HO, TOCKOIBKY WH-
JIyKTUBHOCTH JIMHUY YBEITUIHBACTCS Ha HEHl Oymer Ha-
OmrofaThes MaieHnue HAPSKEHUS

dL(t
U= o —vue . ()
dt 0 00

Paznenus (2) va (1), mory4nM akKTUBHOE COITPOTHB-

JIEHUE JTUHUHU

R(v)=vL,. 3)

Ecnu y4ectp, 4TO CKOPOCTh PAacHpOCTpaHEHUS B
JIMHUY ONPEACISIETCS COOTHOILICHHEM

Yy = @)

0o~ >
JL,C,
TO AKTHBHOC COIIPOTUBJICHUC JIMHHUU 71 MOXCT OBITh
BBIPA’XXCHO B JOJIIX 3TOM CKOpOCTH

nv,, ®)]

rae Ko3(pPUIUEHT # MEHBIIE ¢NHHIIBI.
[oncrasnss (5) B (3) u yunrtsiBas (4), moxydaem:

R(v)=n % =nZ,,
0
T Z, — BOJHOBOE CONPOTHBIECHUE JIMHUH.

Ecnu nvHMs He pacmupsiercs, a COKpaIaeTcs, TO
AKTUBHOE COIPOTHBIEHUE CTAHOBUTCS OTPHUIATEIh-
HbIM. DTO O3HAYaeT, YTO JIMHUS HE TOINIOIIAeT dYHEp-
THIO, 2 OTAAET €€ BO BHEIIHHUE IICTIH.

Bosnukaer Bompoc, kak Oyaer BecTu cedsi conpo-
TUBJICHHUE JINHUU, €CJIH JIMHUS OyleT YIUIMHATHCS CO
CKOPOCTBIO, Oonblieii yeM v,. [l oTBeTa Ha 3TOT BO-
MPOC PACCMOTPUM CITy4dail MONKIIOYEHUS MCTOYHUKA
MOCTOSTHHOTO HAIpsDKeHUsT K OSCKOHEYHOU JITMHHON
JTUHUH.

Bynem cunrtath, 4TO PPOHT HAIPSKEHUS, KOTOPBII
COOTBETCTBYET MOMEHTY IOJKIIFOYCHHUSI K JIMHUH HC-
TOYHHKA ITOCTOSIHHOTO HAMPSKEHUS, ABHKETCS 110 JIH-
HHM C KaKOH-TO CKOPOCTBIO V, U TEKyIas KOOpJHHA-
Ta 3TOr0 (PpOHTA ONPENETUTCS COOTHOIIEHUEM Z = VL.
[Ipu 3TOM CyMMapHasi BeTHYrHA 3apsSKEHHOW €MKOCTH
Y BEITMYMHA CYMMapHOH MHIYKTUBHOCTH, IO KOTOPOH
MPOTEKAET TOK, OTCUNTHIBAEMbIC OT Hadaja JHHUU JI0
MecTa HaxoKJeHHs (PpOHTA HANPSDKEHHSI, OyIyT n3Me-
HATbCA 10 3aKoHy [1...3]:

C(t)=zC, =v,t C,,
L(t)=zL, =v,t L,.

Ucrounuk nHanpspkenust U Oyner npu 3TOM 3apsi-
’KaTh YBEIMYUBAIOLIYIOCS €MKOCTh JIMHUM, IS Y€ro
OT UCTOYHHUKA K 3apsKaeMON JIMHUM B COOTBETCTBUU C
COOTHOIICHHEM (3) TOJDKEH TeUb TOK:

dC(t
I= UTE) =y, UC,.

OToT TOK OylIeT Teyb uepe3 MPOBOAHHUKH JIMHUH,
oOnafaronue WHAYKTUBHOCTBhIO. HO, MOCKOIBKY WH-
JIyKTUBHOCTH JIMHHUHU B CBSI3U C JIBIOKCHHEM (PPOHTA Ha-
MPSKCHUS, TOKE YBEIIMUUBACTCS, TO B COOTBETCTBUU C
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cooTHoOIIeHneM (4), Ha Hell OyleT HaOonaThCs ma/ie-
HUE HATPSHKCHUSL:
U:]ﬁ:v IL, =v,UC,L,.
dt 050 0 00

W3 3TOro coOTHOIIEHHS cpa3y HAXOIUM, YTO CKO-
pocTh ABIKeHUsT (HPPOHTA HANPSIKEHUSI TP 3aTaHHBIX
MOTOHHBIX MTAPAMETPax JIMHUY U MTPHU HAJTMYUH HA BXO-
Jie JIMHUM TIOCTOSHHOrO HanpsbkeHus U, NOJKHA CO-
CTaBISITh

1

Vozm.

DTO 03HAUYAET, YTO JHUHHUS, AJIUHA KOTOPOH yBEIH-
YMBAETCSA CO CKOPOCTBIO OOMNbIIEH veMm v, Oymer Be-
cTH ce0si Kak OCCKOHEYHO JUTMHHASI JINHUS, TI0CKOJIb-
Ky QPOHT HANPSKEHUS HE CMOXKET JIOCTHYb €€ KOHIIA.

3akiIroueHme

B crarbe paccMOTpPEeHO NOBEICHHE BXOJHOTO CO-
MIPOTUBJICHUS JIMHUY, YITHHSFOIICHCS MEXaHUYCCKUM
criocoOom. [lokazaHo, 4TO 3TO CONPOTHBIICHUE 3aBU-
CHUT OT CKOPOCTH YJUIMHEHUS JTMHUU U MOXKET ITPHOOpe-
TaTh OTPUIIATEIILHBIC 3HAYCHHUS B CIy4ae COKpAIlCHUS
JuinHbl TuHUW. [loka3zaHO TakXke, 4TO B TOM Cllydae,
KOTJIa JIMHHUS YIUTMHSIETCS CO CKOPOCTBIO OOJIBIICH, UeM
CKOPOCTh PacCHpOCTPaHEHUs] CUTHAJIOB B HEH, Takas

JIMHUA UMECT BXOAHOC COIIPOTHUBIICHUE, PAaBHOC BXO/-
HOMY COIIPOTUBJICHUIO OCCKOHEYHOM JIMHHH.
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XapaKTepU3yIOLEH HaNpsHKEHHOCTh dleKTprdeckoro nojs. bemo E; =P /g

1

V1+R?/d? .

E,=P/g |1~

,  CTICIyeT YUTaTh

JI+R*/ d?
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