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VIAK 539.3 : b4l

A. O. Baryavan, A. B. Hacedrun, A. C. Craruyzx

ROJIEBAHITNAA KOHCOJIbHOY TMBE3OKEPAMHUUYECKON IJIACTHUHBI
C TOOPHPOBAHHON TIPOKJIATKON

ITomywensl cpefnme 3a Iepmoj JarpamKMaHbl IJIAHAPHBIX M H3THOHBIX
KosieDanmii TPeXCJAOHHOro KOHCOJBHOTO IIPAMOYTOBLHOrO IThe30Pe30HaTopa
¢ rodpupOBAHNON MeTANNUYECKOll NPOKIagKoH. [ BBIIHCIEHHA COOCTBEH-
HBIX JaCTOT NPUMEHEH MeTON KOHEYHBIX 3JIeMeHTOB.

CymecTBeHHOE yiydllleHNe XapaKTePUCTHK HJIEKTPOMeXaHWYeCKHX IIpe-
obpazoBareneii MOeT OBITL HOCTHTHYTO 3a cdeT HCHOJIH30BAHHUA DHIEMEHTOB
€ DPasauuHbIMM cpoiicTBaMu. Tar, MOMKINO NONBITATBCH IOBBICUTH HPPEKTHB-
HOoCcTh paloratomero Ha mHomepednoM nbsesodPderre mpeoHpasoBaTens, ecin
BRJIIOYHUTH B IIETO ITACCUBHYI0 B IJIEKTPHIECKOM CMbIcie ro)pupoOBaHAYIO IPO-
xragry. OgHaKo CTPOrMil TeOpeTHIeCKMWil pacder TAKOTrO IIbe30pe3oHaropa g0
HaCTOANTETC BpeMeNU He BHITOJHEH.

B nmammoit padore mnpepmaraercsa UPUONMMSCHIBIA METOX OIpeNeJeHus
cOOCTBEHHBIX 11 BBIHYJKIEHHBIX KOJNEOAHMI KOMCONBIO 3aKPCINICHHOTO HpH-
MOYTOJBHOTO TPEXCJIOHHOro Nbe30KepaMmMiecKoro mpeodpasoBaresis ¢ rodpu-
POBAHHOI METAJJINIECKON MPOKIATKOMN.

PaccMoTpuM mpAMOYrOJNBHBI TPEXCHONHBIE ITAKeT, ABAa KpPaWmmx ciod
KOTOPOTO BBITIOJHEHB W3 MOJSPU30BAHHOW II0 TOJN[MHE MHE30KEPAMUKH C
3JIEKTPOUPOBAHHBIMHI JHAIEBHIMU IOBEePXHOCTAMU. IIpumeM, 9Tro B cepeamae
maKera HaXOAWTcsA TOHKas TOPPMPOBAHHAA BIOJB OJHOW M3 CTOPOH B (popMme
CMHYCOMIBl MeTaJINYecKas IIACTMHRA, JKECTKO cIelNIeHHas ¢ Ibe3okepa-
MHUYECKAMM CJI0AMH. Bech Iaker KPemMTCa KOHCOJHHO TaK, KaK ITOKa3aHO
na pHUCYHKe.

. OrHecem Tmhe3ompeofpasosaresh K JAeRapToBO# cHcTeMe KOOPRHHAT

BeiOpas ocn Oz uw Ov B cepeguuHON NJOCKoCTH IpeodpasoBaTeld,
a ocs O — B HampaBjJeHNH NOJAPH3ANUN Ibe30KePAMNICCKNX IIACTHHOK
(cM. pucynor). Ilycrs mpeoOpasonaTean mmeer pasmepnt a X b X h, mpuuem
TOJAMMHB IHE30KePAMMYECKNX CJI0eB OJHW M Te e W pPaBHbl 2A;, a moxHas
BpIcoTa rodpumpoBammoii mpokdagku pasHa 2ho. Tarum obpasom, h=
— 2(ho+ 2h)).
Beegmem GespasmepHbie KOOPAMHATHL 10 (opMyIam

E=az, n=ay, L="hz

© A. O. Baryavnu, A, B, Hacegsun, A, C. Cramxinyx, 1993
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a obosmadnm wepes Ui’ (z,Y, 2), uy)(x7 Y, 2),
29 (r,y,2) mnepememenna B j-M cioe, a de-
pez ©*(z, y, z) (k=1, 3)— morenmman =B
kpaiimmx cjonax (ummumexc j=1 oTHocuTCa K
HIDKHEMY ClI010. ] =2 — K cpejHeMy, ] =3 —
K BEPXHEMY).

Canras Manofi Tommuny h npeobGpasosa-
TeJd N0 CPABHEHWIO ¢ XapaKTePHBLIMH pasme-
paMz g u b, a Tawke Gosiee KECTKMMHU Kpai- 7~ ™ 7
Hife TIbe30KePaMIYecKHe CIOM B CPABHEHHII CO
cpeflHell TOPpUPOBAHHOH NPOKIAJKON, MPUMEM CleAYHOIiie THIOTEe3HI:

1) HopManbHBIE HANPAMEHUS O,, MHOTO MeHbIIe HaIpPsKeHNH o)
M Oy j=1,2,3;

2) mpepmonaraerca NMUIMHJPAYECKN m3rub, T. e. Bce PyHKIUH Ile 3a-
BucaT ot y 1 uy =0, 7=1,2,3;

3) HmepeMeleHHA u, ABAAITCA OJHIMH M TeMH jKe [ BCEr0 IAKeTa
W 3aBUCAT JIUIIb OT KOOPAMHATHL I, T. €. u(z') =w(x), j=1,2,3;

()
4) mepeMemieHns Uy’ B KamI0M CIOe DPA3IMMHBI M HOJUHHAIOTCS THIIO-
Te3e JoMaHoi Hopmamum [1]:

Us — Uex + 29, J=1,2,0.

31eCh  Ucx — Uex (X) — cMeeHHs] CePeIMHHBIX INIOCKOCTEll j-X ClI0eB B Ha-
IIpaBJIeHUK OCH T; 2Z; — KOODAMHATA Z MECTHOH CMCTEMBI KOODJMHAT ¢ Hada-
JOM B cepejuHEe j-TO CJIO0MA; ) = w~— —W./a — yroa TIOBOpPOTa HOPMaJH B
IIbe30KEPAMUYECKHX CJIOAX; {2 — QYHKIUA OT Z;

5) COCTABAAIONIAA HIEKTPUICCKON WHJYKIHK DM BIOJL OCH I IIPeHe-
OpesKMMO Maja, T. e. D;ﬁh) =0, k=1,3;

6) cpeaHo ropuUPOBAHHYI0 NPOKIAMKY, corsacHo [2], MomHO 3ame-
HUTHh JKBUBAJEHTHOH OPTOTPONHOM IJIacTHHKO, 3ddeKTUBHBIE XapaKTepu-
CTUKM KOTOPO¥ HAXOOATCA M3 YCJOBUII paBeHCTBA IepeMeNmeHNd M YTIOoB
IOBOPOTA HPHU IIPHIOMKEHAH K COOTBETCTBYIOIUM O0PA30M BBHIPE3AHHBIM 3dJIe-
MeHTaM OJMHAKOBHIX YCHJINA X MOMEHTOB.

CdopMyanpoBaHHbIE THIIOTE3bI MO OOBIGHOW MJA MHOTOCIONHBIX IIbE30-
KepaMHU9eCKHX ILIACTHH cXxeMme [3, 4] I03BOJAT ONMpefeauTbh KOMIIOHEHTHI
Hanpsxennit ¥ gedopManuit Toas5K0 Teped GYHKIAN Uer Uex U W.

OrMeTuM, 9TO, HOCKOJLKY 9PPEeKTHBHBIE XapaKTepUCTUKKM 3aMeHAIOIen
rop OpTOTPOLHOI IiacTWMHBl HJasg medopMaluilt pacTsyrenus N Ma3rTHHa pas-
JWYHBI, II0JIA lIepeMelleHmil Takske ClIegyeT pasgeJuTh HA 9YacTH, OIMCHIBA-
IOIMe PacTsReHNss U U3rnb. JT0 yjaercsa COesarh, BBeds (PYHKLAN

w=ul +uld, v=ul —ul.
Torga pymkuus u Oyger OMUCHIBATH PacTsKeHue IpeodpasoBarens, a QyHK-
IUX U 0 W — ero usruo.

IIpenmoso;suM Temeps, 9T0 KoneGaHUA Ipeo0pas3oBaTels BBI3BIBAIOTCA
pasmocraMu moTennuanos MV u @ MemAy BepXHUMH M HUAHIMHI DJIEKT-
pogamn mmimero (1) m Bepxmero (3) cmos coorsercrBenno, mpuaem OV
n ®P® paMensioTcs 10 rapMoHmUecKoMy 3arony exp(iwt). Taxmm obpasom,
HccaeayeTcs 3ajgada o6 ycTamoBHBINMXCH Koxe(aHusx mpeoOpasosarens. Hak
3TC WaCTO Henaercda A IOTOOHEIX 3amad, OyjgeM AiA aMILIWTYIHBIX (yHK-
i TpUMeHATH Te JKe caMble o0osHaweHusx. Hampumep, ecim @OV =
— @ exp (int), To nazee Bmecro DV mcmonsayem oGosmazenme OV m . m.

B coorBercTBMM ¢ yKasaHHBIM Bble O0I[yI0 3a7ady 00 yCTAaHOBHBIIMX-
ca xoigefaHmAX TpeoGpasoBareid ciaeqyeT DasfeNuTh Ha 3a/ady O IJIAHAp-
HBIX KodeGammsx (m) u Ha 3agasy o0 maruOubix koxeGanusx (u). Iocue
pAxa mpeobpas3oBaniil MOKHO IOAYIUTH (GOPMYIbI MIA KHHETHICCKHX K., K,
s moremuansubix Wy, W, ocpexueHHBIX 3a mepHoj dHeprumil npeobpasosare-
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I3 NPHE NAAHADHHX H ArEOHLIX KoJNeOaEmAX:
1

Ky = »Q? \ iUt dz,
0

1
Ky = %Q? S (Viav® + 290w + Vgt -+ Vhaw?)
o

1
5 Ymu
(1]
) S n 1 U 2 2
W, = g(vwlv 'szl/z‘}‘z\’wsv,xw.xx’f‘z + Vst xx +stw,x‘j‘q)mv.x)d-ri
0
Tie
bhe . 0 7 p- ~
%= :ma'v E, w:-i,

B
DOy = a T%((D(l) e @(3)); D, = - sz( pV — p® ):
11 11

= 2h; + hoPr;
Via = 2hy + 5 hopri Y= — 5 hohilpr,
Yhs = hlm; Via = 4ayiy;
Yur = 2k, Qy; +
Y1 = 2711011 -+ ; %OH;‘I’ YVioz = L aZ ass,
Vus = — = ko H'™; P = — a® (1 i Z—:) L

Voo = 5-h2 (20,0, -+ hoH' ) Ve = 20y (1 + ) atag;
PR R R
Q. = (R.. - B3/ By, )/ ey
55 = Ass/C1y;  Pr = Por/Pk
Ry =c¢; — c13/Cs0
= Bgg -} €33/Cy; By = €5, — €35€13/C33;
1= -Dn/clp Hy, =
Dy =na..— (Alfa)Z/A%; Dy = #-- — (A13)2/‘433.

B npmeenesmBix QOpMydax Cim, ®1m B €1m — cTaEAApTHHE [J5] 060-
3HAUEHUA JJIA YOPYTHX MOAYJeH, NHAJICKTPHICCKAX NPOHAOAEMOcTed =
ObE309JAEKTPAYECKAX TOCTOAHHBIX COOTBETCTBEHHO; 0 — IJIOTHOCTE Hbe30Ke-
pamuky; Aim — yOpyrme MOAYJIHW OPTOTpPONHOro Marepmaina |6]; Dim—
JKECTKOCTH OPTOTPONHON0 MaTepHala Jijf IJIOCKOT0 HAUpPSKeHHOTO COCTOS-
nna. Bepxume mHmekcs O, # y Aim B Dim 03HAYAIOT XapaKTePHCTHKE Pac-
TsKeHAA u marmGa. Jlag sTEX 3a7ad MOAYJHM DPa3jIMIEL W MMEIOT BHJ,

/» E
DYy = z.E » Dis = vDW. Dy = D

= — 1s.. = vDY,. D§3= —_—— IJrr = Aer :E/'ko_
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3necn
Dl by= e VI— 12| K (k) + — ‘,(K(k)—(1*4v2)E(k))‘

k=2 VIR K (),

koz—z VI—RRK k) — (1 — k2 K (k) +(2k2_1)E(k))l
ek V1 — K
2 25tk
l€3— T _REK (k) by = etky; & =no: K2 =V i p—= .
= 14y

K (k), E(k)— IDOJHbIe 3JIIHITHYECKHe WHTErpajbl IIePBOr0 M BTOPOrO PoOAa
cooTBeTCTBeHHO; | — pamma ofmoro mepmoga cuEycompgaibmoro rofppa; 6 —
ero toammuua; E, v — mopyas Hura u wosdpduumenr Ilyaccona marepmana

rogpa.
Haroner,

(pr — mWaOTHOCTH MaTepuasia rodpa).

OrMernM, WT0 OpH HM3MEeHEHHWH HATPaBIeHUSI ropPUPOBKA cpegHell mpo-

m, i 1
KJIafKA Ha HAampapienue BROAb ocn ¥y Kodddunuentnr D3 u D77 caepyer
u

noMenAaTh Mecramu, a A'; monoskmuts paBueiM E/(2(14v)). Bee e oc-
TajJdbHble COOTHOIIEHUWS TPH HTOM OCTAIOTCA CIHPABEIANBBIMH,

Idaa monydeHns ypaBHEHHII JBHU;KEHHA Telepb yA00HO BOCMOJIB30BAThCS
NPHENUIIOM BO3MOKHBIX IlepeMellenuil i YCTAaHOBHBIINXCA KojgeGaHMi:

8Ly =0,

TAE Linwe=Kgn— Wy, u Bapnanuu Ou, 6v u 8w HOMKHBI OBITH HONYMHEHE
TIABHBIM TPAHMIHBIM YCIOBUAM

u—0, v=0, w=0, w,=0, z=0.

B pesyaprare Kak #gs HIQHAPHBIX, Tak M AJd U3rubHBIX KosebaHmid
0ymeM UMeTh INMHEHHBIE OMHOMEPHBIE KpaeBble 3alaTd, KOTOPble MOMKHO pas-:
pemuTth B 3aMKuHyToM Bue. [iAa maxo;menus coOCTBEHHBIX YacTOT B HHAX
pocrarogno moaoknth O, m O, paBEEIMH HYJI0 7 pelIarh 3agadd Ha €06~
CTBeHHBIe 3HAUEHINA.

Tak, co0cTBenmmEBle 9aCTOTHl O, (m =1, 2, ...) nmmaHapHBX KojebaHNi
6ymyt ompegensaThes QopMymoil

7 4 V.
(ofn:l‘/ BETRAC § <m——1\ m=1,2,...
P;{Y}p

Onmaxo mosydaemsle B 3aMKHYTOd opMe Todublie pelleHus sagadnm 06
H3TUOHBIX KONMeDAHUAX SABIAIOTCA JOCTAaTOYHO TPOMOBJIKAMH U He COBCEM
YAOBIETBOPUTEIbHBIMU ¢ BBIYMCIANTENBHON TOUKM BpPEHHSA. JTO CBA3AHO €
TeM, 4TO, KaK W o0BMEO B [MHAMHYECKMX 3ajadax sJjeKrpoympyroct:m [5].
31ech Tpebyercs ONpeeNsiTh KOMILIEKCHble KOpDHM OUKYyOHUecKOro ypaBHe-
Eug I, KpoMe TOro, HaJue:Kamum o0pa3oM HOPMHpPOBATH KOMIIeKCHO3HAY-
Hble THnepdosndeckne QYHKIUHA M HAXOAUTh HYJUM KOMIUIEKCHOTO oIpeje-
JINTeNs Imecroro mopsgka. Ilo ormM mpudmaaM co3faHEEAs HAa OCHOBE TOU-
rioro pemienus mnporpamma aag 9BM moayumnack memocratouHo 3¢derTus-
noii. I'opasmo Gosee 9KOHOMHYHBIM 11 TOUHBIM OKa3ajcsd MeTof KOHETHBIX
anemerToB (MHKD) mas pemenwa sapmamuommoir sagauu 8L, = 0. Ilockoas-
Ky B JaHHON 3amade sKcTpeMyM ¢yukuuonana L, umercs B kiaacce PyHK-
Uit ¥ 1 w, YA0BJAETBOPATIONINX YCIOBUAM

ve Wi 0,11, v(0) =0, we W30, 1), w(0)= w == (0)
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Tabawmia 1 Tabampma 2

1\1’

TouHOE MHK3 MK9
pemmenve | (M=4) | (M=10) 5 10 5 | 20
m m
mm.io_s, pan/c oy 107", pag/c

0,01498 | 0,01644 | 0,01740 | 0,01797
0,05611 | 0,06395 | 0,07093 | 0,07646
0,1167 0,1364 0.1524 0,1659
0.1986 0.2210 0,2440 0,2647

0,01794 | 0,01797 | 0,01795
0,07601 | 0,07646 | 0,07604
0,1641 | 0,1659 | 0,1643
0,2602 | 0,2647 | 0,2604

A O DO =
W N -~

To YHOOHOW KOHEUHO-dJIeMEHTHOH alllpoKcHMalueill sIBIAIOTCA KBAJpaTHIHBIE
JIATPAH;KEBBl DIEMEHTHI A U W KyOWdecKHe IPMUTOBBIE JJIEMEHTBl IS W
{7]. PaspaGorannas Ha 0CHOBE TAKUX KOHEUYHO-BJIEMEHTHBHIX AIIPOKCHUMANNA
nporpaMma oKaszajach HCKIOUIUTEeNbHO 3PQPeKTHBHOI Kak 1o OBICTPOMeii-
CTBMIO, TAK M II0 TOYHOCTH W MOOMJBHOCTH. 3aMeTHM, YTO HaXO:KIeHHe col-
CTBEHHBIX dacToT Q marmOueix Koaebammii mo MHKI ceogures k o0obmennoil
3amage Ha COOCTBEHHBIE BHATCHMSA:

[4]dv} =(Q™)%[B] {v}.

3neck {v} — BekTop-cTonlen «y3A0BBIX IIepeMeIleHMiy U, W U W, MATPHIIBI
mace [B] m smecrroctu [A] mONOMKHTENbHO OUpENedeHbl M CUMMETPHYHEL.
Jlanman samaga pemragach UHCHAEHHBIM MeTONOM, OCHOBAHHBIM Ha Tpeodpa-
soanmax Xaycxonagepa B couetanum ¢ QL-amropurmom [8].

B rabn.- 1 mnpuBegeHbl ITepBble UYeThipe COOCTBEHHBIE YaCTOTHI Wp
(m—1, 2, 3, 4) n3rubnbix Kojebanmil npeoGpasoBaTessi, pacCYMTaAHHblE ITO
HporpaMMaM, OCHOBAHHBIM HA TOYHOM pDeNIEHHH ¥ HA KOHEYHO-3JIEeMeHTHONH
aunporcuManun (M — 4mcmo0 KOHEYHBIX DJIeMeHToB). Bxomuble gaHHBIE s
190, 1 caemylomme: marepman nbesociceB — Kepamuka L[TC-19, marepuan
rodpupoBannoil nporaagku — amiomuamit, ¢ =0,02 M, £=0,002 M, 2h, —
—-0,0005 M, Tonmuua cuuycounsl rogpa 6= 0,0001 M, rodpuporka BmOIbL
IIHHEBL @, 9ucio rofpunok N — afl = 20.

Wz tabn. 1 Bumuo, aro MHI maer odYeHp XO0pomIylo TOYHOCTH ompepese-
HEs cOOCTBEHHBIX TACTOT Jayke HPH MamoMm uucie diaeMentos. Hpome roro,
pacgersr mo MIKO Tpefylor MeHbllle MAIINHHOTO BPEMEHH H YCTOHYHBEI
K M3MEHEHUAM BXOJIHBIX JAHHBIX.

OrMeruM, 4TO IepBhie cOOCTBEHHBIE YACTOTHI ILTAHAPHBIX KOJeDAHMIT
W HAa IOPANOK BHIIIe COOTBETCTBYMIMHX COOCTBEHHBIX 9aCTOT H3THOHBIX
KonebaHnii ®n,. Tak, mpu Tex jKe BXONHBIX HaHHBIX, 9T0 W [is Tabda. 1,
" = 0,2405-10% pan/e, ©" = 0,7216-10% pax c. Bametum, uTo HaUGOAbIIee
OpPAaKTHYIeCKOe 3HAYEHHE HMEIOT JHWINL HepBbie ([(Be COGCTBEHHBIE YACTOTHI
npeobpasoBaTesisi, U HO DTO{ LPHIMHE POJb LJIAHAPHBIX KoJeOaHWid MaJo-
CYTIIeCTBeHHA.

Ta6x. 2 unatocrpupyer sasumcuMocTb paccuutanubix mo MKI mpm M —
— 4 CcoBCTBEHHBIX YACTOT Wm H3TUOHBIX Kodehanuit or unexaa N ro@puHOK,
HATIPABJEHHBIX BEOMb IINHB KoHCOMH. Bugmo, 4ro ¢ yseauweHumem N co0-
CTBEHHbIE YACTOTH BO3PACTAIOT. JTy TEHHAEHIUI0 MOKHO O0BACHHUTL yBelHde-
HHAEM JKeCTKOCTH CHCTEMbl

MTHR, OIIMMCaHHAsA MeTOgUKa H pﬁS’paﬁ()TaHHbIe nporpaMMbl IIO3BOJAIOT
spheRTUBHBIM 06pa3oM ONpejesaTh COOCTBeHHBIE YAaCTOTHI M JAPYIHe Iiapa-
MeTpPbl KOJe0aTeJbHbIX MPOLECCOB B KOHCOJBHO 3aKpPEUJEeHHOM IPAMOYTONb-
HOM mbe3onpeobpazoBaresie ¢ ropupoBauHoil nporaagkoit. Menss Bxompmnbie
JAHHbIE, MOKHO ONTHMHUBHPOBATH MAPaMCTPHI HPeoGpasoBaTeNAa ¢ IeJbio IIo-
IydeHHsA ero HAMAYYIIAX XapaKTePHCTHK.

Wanoskeunusrit 3mech MeTOR MoskeT ObITh 0000IIeH u HA HHBIE NJACTHH-
Ya1ble OTHOMEPHbIe WIM 0CeCHMMETPUYHbIE be301PecdpPa3oBaTeNd ¢ MATKH-
MIT TACCUBHBIMU 1IPORIATKAMM.
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B. C. Hamecrnuros

®OEHOMEHOJOTHUYECKAA MOJEJ/Ib MOJ3YYECTHU
TP MMEPEMEHHBIX HATPY3RAX

KauecTBo TOM WAM WHOH TEOPHH MON3YIeCTH O(EHUBAETCA CTEINEeHBIO CO-
OTBETCTBYUSA IPEICKA3bIBAEMOrO €10 MOBeJeHHs MarepHaia, HalXI0gaeMoro B
skcnepuMentax. HanGomee penbedro pasHULa B TeOPHAX HOA3YTeCTH M UX
KadecTBe IIPOABJISETCA [pu HCIOJAb30BAHUM TyTeill HarpysKeHms, KOTODPbHIe
MO3KHO OBIIO0 Obl HA3BaTh «KOHTPACTIBIMH», TAKHX KAaK CTyIeHYaTOe Harpy-
JeNMe, PeBePCHPOBAHHE HATPY3KI, pe3Kas CMeHa BHAA HANPIKEHHOTO CO-
crogauda H T. m. CymecTByioniHe TEOPHH TOJ3y4ecTH He B COCTOSHHH Ipeji-
craszarh Muorue d>PderTs, o0HApPYKNBaeMble B IOBeJeHUM MaTepuaga IpH
KOHTPACTHLIX marpyskemnsX. llpmMepoM MoKeT CHYMKHTH ToOBeJeHHMe MaTe-
puana IPH CTYHeHYATOM HATPY/KEHWH ¢ BOSPACTAIONMM HampsikeHnmeM. Pe-
3YUBTATHl TPAKTHYECKH BCEX H3BECTHLIX DKCHEPUMEHTOB NPU TAKOM Harpy-
SKCHHMHM TIOKA3BIBATOT, UTO BCJACH 32 CTYHeHUATHIM VBeIWYEeHHeM HATPSIKeHHA
CKOPOCTH IIOJ3YYeCTH Pe3Ko BO3pacTaeT W HOPAJOK €€ Bedudnnsl dakTude-
CKE TOT 3Ke, U4TO M B HAYaJbHbIH MOMEHT II0JIBy4YECTH.

TlompITKY onHMcaTh HmoBefeHNe Marepwajda HpH CTYNeHYaToM W3MeHeHHU
HaNpsAMKeHUd UpejupurnMamuch nHeommorpatrio |[1—4]. Opuako ® pesynb-
TaTy, afeKBaTHOMY ODKCIEPUMeHTAJbHLIM (PaKkTaMm, DTO He IPHBOIHIO.

IIpu crymenmuarom yeeawueHnm wanpsprenws (puc. 1) B MoMeHT Bpe-
MCHH te OT Oy [0 Og, COTJAACHO TCOPUH YIPOAHEHNs, HyMHO yuacTok A" F
KPUBOH MON3YyYecTH, COOTBETCTBYONe HANPAKeHHIO G2, CABUHYTH BIONL OCH
aGenuee mo cosmagenma touek A u A’ JKcmepmMenTtanbHble TOUKH TPH
9TOM pacmojaraloTcsa pbimie Kpuboir A'B’, ecqu HalpA:KeHUsA He NPEBLIMIAIOT
Tipefen yupyroctd {5], T. e. TMIIOTe3a YIPOYHEHIS JaeT 3aHUMKEHHBIH 110
CPABHEHHIO ¢ DKCIEPIMEHTOM pe3yabrat.

IT0 06CTOATENBCTBO IIPUEEJNO K MBICAH IIepefsuraTh & Touky A’ He oT-
pesor A" B, a orpesox AB (no cosnagenusa touku A ¢ Toukoid A’), 4ro MO-
CIYKMIIO BBEIEHUIO B KadecTse Mephl YIPOUYHeHUT BMecTo HedopMaruu moJ-
sywecTn p mapamerpa ¢ = Jodp [1]. K amamormumomy mepecTpoeHNIo
KPHUBBIX IIOJBYUYECTH HDPH CTYHEHTATOM H3MEHEHHH HaNpKeHNs TPHBOIUT
BAPUAHT ONIPeAIAIOININX ypaBuenuid B [3], u mM03TOMY cTemens COOTBETCTBIIA
OKCIIePUMEHTAJbHBIM JTAHHBIM OCTaeTca NpaKTHUecKH Toii ke, 9to u B [1].
Ob6a Bapmanra He TOAATCA HPH HANPSKEHHAX, NPEBBHIIIAIOIIUX Lpeged yIpy-
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