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HPUHU‘UH gelucmeus

H a MEHTA/IbHOM IUIaHe CYLeCTBYIOT IIePBUYHbIE IPUHIVIIBI

up u SIH. MeXXy pasHOBUIHOCTSIMU MaTepuy, IpefcTaB-
JIIOIVIMY 9TY IPUHINIILI HA IUIaHe aCTPaIbHOM, UMIET IIOCTOSH-
HOe B3aJIMOJIe/ICTBIE, B Bufie M3MeHeHusA oOpa3os. Ha nmane ¢u-
3M9eCKOM MO>KHO BUJIETb TOKY SHEpPIUY, HEOJHOPOLHOCTY TIOJIei
U ipyrvie peHOMeHbI, BOCXOIIYE K B3aVIMOJIEVICTBIIO ITEPBUYHBIX
npuHnunos Vup u fAn.

HpeI[CTaBI/[Te}'II/I 9TU IIE€PBUYHDBIX INPMHIOUIIOB CYIIECTBYIOT I
cpenan METAIOB:

v' npuHuun VHb HecyT B cebe cBUHeL], cepebpo, CTaIb;

v npuHuu SH HecyT B cebe Mefib, OpOH3a, 30/I0TO, TAJIIA/{MIL.

Mexay MeTanmaMu, B Haubosee IOMHOM (opMe IpefCTaBIIAI0-
VMY IPOTMBOIIO/IOXKHBIE IIPUHIIAIIBL, V/IeT TIOCTOSHHOE B3aMIMO-
neiictBue. OHO MOXKET IPOSBIATHCA, HAIPUMep, B 00pa3oBaHUU
raJIbBaHNYECKIX I1ap, YTO He SAB/IAETCA IPaBUIOM.

JKesn mmeer nBa HaKOHEYHNKA, M3TOTOB/ICHHBIX U3 COOTBET-
CTBYIOIIMX METAQ/UVIOB M TPECTAB/IAIINX MPpUHINIBL VIHD U
An. Jlydie Bcero mIsg 3TOrO IOAXORAT 3070TO (VM MeMb) U Ce-
pebpo (mnmm HepxkaBeromas cranb). OCHOBaHME >Ke3/la TOJDKHO
OBITH M3TOTOB/IEHO 13 90OHNTA YePHOTO MM KOPUYHEBOTO IIBETa.
JKe3n-KOHIIeHTPAaTOp MOXXET OBITh IIOCTPOEH IO [IBYM IIPMHIN-
NJaJIbHO Pa3/IMYHBIM CXeMaM, BHEIIHe BBIIVIAIAIMM OfMHAKOBO.
B o6enx cxemax HaKOHEUHMKM VIMEIOT HEBBICOKYIO LMIMH/pIUYe-
CKYIO ILIeJIKY, KOTOpas MOMTHOCTBIO YTOIUIEHAa B OCHOBAHMM, TOYHO
VX LIeHTPUPYHL.

B mepBoit cxeMe HAaKOHEYHUKY >Ke3/la MPOCTO 3aKPydeHbI II0
pe3bbe B LMIMHAPUYECKOe OCHOBaHUe. MeXly MeTa/UlaMy UfieT
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MIOCTOSHHOE B3aMMOJIENICTBIE, HAYMHAsA C YPOBHA MEHTAJIbHOTO,
4TO MPMBOANT K HAKOIUIEHNIO HEKOTOPOTO 3apsia (He /eKTpude-
CKOTO) B cepefinHe OCHOBaHMA. Mar Iep)XIT >ke3/ B pykKe 32 OCHO-
BaHMe ¥ MOXXET, BTAHYB 3apsJ, 4yepe3 OfHy PYKY, BBITYCTUTb €ro
gepes pyrylo. T.e. )ke3/ B 3TOM Cydae SABJIAETCA MPOCTO aKKyMy-
JIATOPOM 3Hepruim, paboTasd Nof00HO paspspKaroleMycs KOH/eH-
catopy. O6paszoBaBIIMIicA 3apsAJ, MOXKHO TAaKXKe M3MEHUTDb U BBI-
aTh Yyepes OfVH 113 HAKOHEYHVKOB, B 9TOM CIy4ae OH IIpuobpeTeT
oIIpefieieHHOE CBOVICTBO.

Bo BTOpOI1 cCXeMe 0OCHOBaHME IMEET OTBEPCTHE, IO BCE JITIMHE,
B KOTOPOM PAacCIIOJIOKEH CTAJIbHOJ IITHIPD, Ha pe3bOOBbIe KOHIIBI
KOTOPOI0 HaBOPauMBaKTCA HAKOHEYHMKNU. B 9TOi1 cXeme B3anuMo-
I[eﬁICTBI/[e HaKOHEYHMKOB ITPONCXOOANUT ITIOCTOAHHO Y€PE3 MITHIPb —
UJET MOTOK, KOTOPbIl MOXKHO M3MEHUTD IIOCPENCTBOM CBOEI PYKU
U BBIIIYCTUTD Yepe3 OfVH M3 HAKOHEYHMKOB, HAIIpaBMB Ha IIpef-
MeT BO3/IeICTBUA.

JlaHHBII >Ke3J1, BHE 3aBUCUMOCTH OT CXEMBbI, 110 KOTOPOI1 OH I10-
CTPOEH, AT XOPOILNE PE3Y/IbTATHI B L[€IUTENbCTBE U YIIPABIEHUY
OTOJION.



HPOCPUAU
HaI(OHeuHul(OB

podumM HaKOHEYHMKOB NPEACTABIIAIOT cob0it popmel, obe-

CIleYMBalOlIVe CTeKaHNe 3apAa C HAYIMEHBIIVIMY ITIOTEPSAMIL
ITOT NpodWIb U SABNIAETCA CEKPETOM >Kedla. Ero HeBo3MOXKHO pac-
CUYMTATB, VICIIOTIb3Ys METOAbI (PYUSVKI, TOCKOIBKY OHY ITPEyCMaTpu-
BAIOT y4eT JIMIIb 9IeKTPUIECKOII COCTABIIAIOLIEl 3apsa — Tpoduib
B pe3y/IbTaTe TaKOTo pacdeTa OyzmeT apyroil. Bcio BplmenpuseneH-
HYIO MH(I)OPM&IU/HO MOJXHO BCTPETUTb BO MHOI'MX MCTOYHMKAX, HO
HUITIe He CKa3aHo, KaK paccynuTarh Npoduib HakoHeyHUKOB. Ecn
¢dbopMy cKOIMpOBaTh IPUOIM3NUTENBHO, MOLUIHOCTb TAKOTO JKe3ja
OyzieT Ha IIOPAZOK MEHbIIIE, 33 CYeT 3HAUNTEIbHBIX IOTEPb.

TouHo Takye ke POpPMBI MOXKXHO BCTPETUTD B ApXUTEKTYpe IIpa-
BOC/IaBHBIX LI€PKBE — TaM OHM VCIONIb3YIOTCSA [JI HaIllpaB/IeHNUA
Jy4a 3HepTuy, BIMBaeMoIl B arperop. B ipeBHOCTM MeTOf pacyeTa
OBbIT XOPOIIIO 3BECTEH, HO CelYac OH yTepsH.

BoccTanoBeHue podusi MOXXHO BECTH IO COXPAHUBIIMMCS
o6paslaM cTapbIX Kynonos Liepkseil. Ho mepBonavanbHas gpopma
KyIIO/Ia IIPAaBOC/IABHOI LIEPKBU B IIPOljecce MHOTOKPAaTHOTO KO-
NVPOBAHUS PA3IMIHBIMK 30AYMMH, OblIa IPAKTUYECKY yTepsiHa.
YpoBeHb IIYMOB, BHECEHHBIX B IIepBOHAYa/IbHble TeOMeTPUYeCKIe
IPOIMOPLNY, CTa/l CTONIb BEINK, YTO BOCCTAHOB/ICHNE OITUMAJIb-
HOTO KOHTYpa CTa/I0 MPAaKTUYeCKM HEBO3MOXKHO MaTeMaTIIeCK-
My Metofamu. Ha ofHOI 1 TOJI e IjepKBU 9Ta popMa MOXKET Me-
HATHCS 3HAYUTETTBHO

He 6yneM ocTaHaBIMBATbCS HA IOTYIMIMPUIECKMX METOAX,
IPUMEHEHHBIX JIsI BOCCTAHOBJIEHNUsI IPOWIs, aBTOPCTBO OOJIb-
IIelT ¥X YacTy IPUHAJIOKUT MHe. B pe3y/ibTare IpyMeHeHNs 3TUX
METOJ{OB OBI/IM HOTyYeHbl YeThIpe yPaBHEHMsI KPUBOIL B BUJiE I1O-
mHOoMOB (pl, p2, p3, p4).
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NOAUHOMOR

H O/IMHOMBI OBbI/IM IIpUBEIEHbl K OTHOCUTETIbHBIM eVIHAIAM,
KaK BBICOTBI, TaK 1 pajimyca. Bce ONMHOMBI 3ajal0T pafuyc
ri = f(h) xax pyHKIMIO BBICOTBI, IPUYEM pajiIyC OCHOBAHNA KYIO-
N1a IPUHAT paBHbIM 1. Boicota msmenserca ot 0 goh_ (mns sropo-
rononmmHoma h_ = 3,8356) panguycos ocHoBauus. Takum o6pasom,
BCe PafiNyChl IPUBEMIEHBI K PANyCy OCHOBAHMs KYIIO/Ia, a BBICOTA
OTCUYMTBIBAETCA B €r0 XKe JacTAX.

[TonyyeHHbIE CTelleHHbIE MOMMHOMBI, ONMCHIBAKOIIME KOHTYP
KYIIOJIa, MOTYT OBITH 3alMCaHbl B 00IleM BH]IE:

ri(h) = a0 + alh+ a2h2 + a3h3+ a4h4+ a5h5 + a6h6 + a7h7,i=1, 2, 3, 4.

I'me ri - paguyc Kymorna; i — HoMmep nonumHoMa; a0...a7 — koapPu-
1ueHThl (cM. Tabmuny 1); h — BbIcoTa, OTCYMTBIBaeMasi OT OCHOBa-
HYISA KYIIOTIA.

Tabanua 1. 3Ha4eHKs KO3ODULNEHTOB MOAVNHOMOB

KoadduumeHr | lNMoanHom p1 MoavHoM P2 | MoAvHoMPp3 | MoAnHOM p4
a0 1.00000 1.00000 1.00000 1.00000
al 1.00483 2.25764 1.57497 0.85845
a2 0.00380 -3.64404 -1.09085 0.00000
a3 -0.60317 3.56454 0.15966 -0.42301
a4 0.22130 -2.12366 0.00000 0.10568
ad -0.02289 0.67229 0.00000 0.00000
ab 0.00005 -0.10436 0.00000 0.00000
a’ 0.00000 0.00628 0.00000 -0.00028
Kopru (h_ ) 3.41453 3.87896 3.47600 3.21413
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TabAnLa 2. HOpMAAM3OBAHHBIE TABANLIbI 3HAYEHUIN MOAVHOMOB

h, M=re1 r2=r(p2) 13 =r(p3) r4=r(pd)
0.00000 | 3.87896 | 1.00000 | 1.00000 | 1.00000 | 1.00000
0.20416 | 3.67481 120054 | 1.33590 | 1.27743 | 1.17184
0.40831 | 3.47065 | 1.37575 | 1.50507 | 1.47208 | 1.32466
0.61247 | 3.26649 | 1.50745 | 1.58854 | 1.59210 | 1.44345
0.81662 | 3.06234 | 1.58475 | 1.62501 | 1.64565 | 1.51760
1.02078 | 2.85818 | 1.60308 | 1.62743 | 1.64087 | 1.54078
1.22494 | 2.65403 | 1.56323 | 1.59551 | 1.58591 | 1.51085
1.42909 | 2.44987 | 1.47036 | 1.52471 | 1.48893 | 1.42960
1.63325 | 2.24571 1.33308 | 1.41208 | 1.35808 | 1.30247
1.83740 | 2.04156 | 1.16245 | 1.25950 | 1.20151 | 1.13808
2.04156 | 1.83740 | 0.97106 | 1.07469 | 1.02737 | 0.94767
2.24571 | 1.63325 | 0.77206 | 0.87063 | 0.84381 | 0.74428
244987 | 1.42909 | 0.57822 | 0.66362 | 0.65899 | 0.54190
2.65403 | 1.22494 | 0.40098 | 0.47068 | 0.48105 | 0.35420
2.85818 | 1.02078 | 0.24948 | 0.30657 | 0.31816 | 0.19326
3.06234 | 0.81662 | 0.12967 | 0.18107 | 0.17845 | 0.06784
3.26649 | 0.61247 | 0.04333 | 0.09678 | 0.07008 | 0.00000
3.47065 | 0.40831 | 0.00000 | 0.04815 | 0.00120 | 0.00000
3.67481 | 0.20416 | 0.00000 | 0.02198 | 0.00000 | 0.00000
3.87896 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000

SHaquMe XB Ta6m/[ue ABIACTCA AaHA/IOTOM paCCTOHHI/IH h, TOJIb-
KO HepeC‘{I/ITaHHbIM oT OCTPOI‘O KOHIIa, 4YTO HeO6XOI[I/[MO OJIA M3Tro-
ToB/leHMA. Kak IokaspiBaeT IpakTyKa, Haubomnee QyHKI[MOHAIEH
IIO/IMHOM p3.

[71s1 monb30BaHms TabMMIIeN HeOOXOAMMO 3a/JaThCS AMAMETPOM
900HUTOBOrO OCHOBaHMA Xe3/a (20-30 MM) u, B3sIB €ro pajnyc,
YMHO)XaTh Ha HETO PajIyc U BBICOTY U3 Tabmuipl 2 (Tabnuija faHa
UL pajyyca 900HUTOBOTO OCHOBAHMsI, paBHOTO efyHuIle). Takum
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00pa3oM, MOXKHO IIepecYMTaTh BCIO TAOMUIY IS KOHKPETHOTrO
KesJa.

O6uias ammHa Xe3ja BbIOMpaeTcss Ipubnmu3uTenbHo. st au-
ameTpa OcHOBaHMs 20 MM, KOTOpPBINI IIPeIIOYTUTENEH, 00IIas
IJIMHA XXe3ja — okosio 300 MM, 1A guamMeTpa ocHoBaHuA — 30 MM,
o6mas guuHa — 0komo 350 MM. MOXKHO CliesiaTh >Ke3/1 HECKOIbKO
KOpoOYe YKa3aHHO JIJIMHBI; €C/IN C/leIaTh J/IMHHEee, Ka4eCTBO M3-
HeNnA yXyAINUTCA.

Ecnu BB He 3HaeTe, 4TO OenaTrb C TAaKMM JKE3JIOM, U3TOTOBJIC-
HUE €TO 6€CCMI)ICH6HHO, OH, pa3yMe€eETCA, HE CAENTAET 13 BaC Mara.
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