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Meton Jlamnaca

MeTOIL Jlamaca — o4deHb I\/IOILLHI)IfI METO/I pelnieHudg ,H,I/Id)(l)epeHH‘I/IaJILHLIX ypaBHeHI/Iﬁ IIPOU3BOJIBHOT'O IIOPAJIKaA C JIMHETHBIMU

KOS(b(bI/ILLI/IeHTaMI/E

N
dmY
= dx

MeTrom 3aKJI0o9aeTCsl B IIOUCKE PENIEHUs B BUJE HEKOTOPOIO MHTETPAJIBLHOIO IPeobpa30BaHUs:

) = /C dtZ(t)e"

Hareit koneunoii nennio Oymger onpenenenue pyuakinuu Z(t). aTerpupoBanust MpoOU3BOAUTCS BJIOJIb HEKOTOPOro KouTypa C
B KOMILIIEKCHOI IIJTOCKOCTH, KOTOPBII TOXKEe OYIeT Ompeaesén HOTOMH TlogcramoBka B ypaBHEHHE TAET:

N
/ dtZ(t) || Y amt™ Z bt™ | 2| et =0
c m=0

m=0

Tyr yao6uo BBecTH obo3nadennss P(t) =Y  a,t™ 1 Q(t) =, bnt™. Bo BropoM tieHe HaM «MeIIaeT» &; OJHAKO, OT HETO
MOYKHO M36aBUTLCS IyTEM MHTErpupoBanus 1o dactam: xe’'dt = d(e®). Tlosromy:

/ HZQ()re™ = Z(DQT s - / o £ (Z(1)Q())dt

ITorpebyem, 4ToObI Ha rpaHUNAX KOHTYDA MHTErPUPOBAHUSA BHEMHTEIDAJIBHBIH YiIeH 3aHyJIsics (9TO OyleT HEKOTOPBIM TPe-
GoBaHueM Ha KOHTYD uHTerpupoBanus). [loxygaem:

/Cdt [Z(t)P(t) - (Z(t)Q(t))} et =0

Ecsin mb1 Teneps noabepém dyuknuio Z(t) Tak, 9To0bI BHIPAYXKEHAE B CKOOKAX 3aHYJIAI0Ch, TO T€M CAMbBIM Mbl DEIIUM yDaB-
P(t
HeHue. PerieHne 9T0ro ypaBHeHUsl 3allUChIBAETCS TPUBUAJIBHO Z (t) = Q( j exp ( Q( t; ) Takum 06pPa3zoM, MBI MTOJTyYIaeM CJie-

IAYIOIUI «pernentTs:
1. Cmorpum Ha muddepennuanbaoe ypasuenue, crpoum dyuknuu P(t), Q(t); Boraucasem byuxmio Z(t).

2. Uccretyem BO3MOMKHbBIE KOHTYDa B KOMILIEKCHOI! IJIOCKOCTH, Ha KOHIaX KoToporo dynkimsa Z(t)Q(t)e™ = exp (mt + [ gg?

zanyssiercs. Kak npasuiio, 310 b0 3aMKHYThIE KOHTYPa, 00X0/IsIIIe KAaKHe-TO OCODEHHOCTH I0/IBIHTErPAJILHOIO BhIPaXKe-
HUs; JIHOO KOHTYPA, YXOJAIIe Ha OECKOHETHOCTD BJIOJb KAKOTO-HUOY/Ih U3 HAIIPABJICHUI.

3. Jlanbire TpebyeTcs BoIOpATh KaKOW-HUOY/Ib OJIUH KOHTYD WHTETPUPOBAHUSI, KOTOPBIH OOBIYHO (pUKCUPYETCsT BHIOOPOM T'pa-
HUYHBIX ycjioBuil. [Ipnyém B KBaHTOBOI MeXaHHMKe, KAK [IPABUJIO, IPAHUYHbBIE YCJIOBUS (DUKCUPYIOTCS IIPU T HA BEIECTBEH-
HO# ocu, mpu z — +o0o. [losromy a1 BBIOOpPA KOHTYpa WHTETPUPOBAHUS, CIIEPBa TPEOYETCS BBIYUCIATH ACUMIITOTHKH
peIllennii, KOTOPbIe MOJIYIalOTCs, €CJIA MTO-PA3HOMY BBIJIEIATH KOHTYPA.

4. Hakowmen, risasg Ha pa3IndIHble ACHMIITOTHKY, Mbl JOJIZKHBI BEIOPATH WHTEPECYIOMIIi HAC KOHTYP.

1O6parum BHEMamme, uro mpu N = 2 obInee pelleHHe TAKHX yPABHEHHH BLIPAXKAETCH UePe3 I'MIePreoMeTPUUEcKyIo (byHKIHIO; B YACTHOCTH, C
TIOMOIIIO 9TOI'0 METO/Ia MOXKHO HOCTPOUTH JIjIsl He€ MHTErPaJIbHOE IIPECTaBICHIE

23aMeTHM, YTO eCJIH KOHTYD HHTEIDHPOBAHUA COBHAJAECT C MHIMOM OCBIO, TO 3TO Ipeobpa3oBaHIe COBIAIAET C OOBIYHBIM Hpeobpasosanuem Dypbe.
Ha cam MeTos MOXKHO CMOTPeTh KakK Ha HEeKoe 000DIIeHMe MTOCIIEIHETO.

)



OyHKINA Dpu 1 KOMILIEKCHBINT MeTO/I IepeBaJa
IIpumenum Teneps paspaboTaHHBIH MeTO K JudDepeHInalbHOMY YPABHEHUIO DpH:

y'(x) - zy(z) =0

Emy coorserctByer P(t) = t?> mw Q(t) = —1. Tem cambim, f%dt = 7% uZ = exp(fg Tem cambiM, MBI TOJTy9IaeM

UHTErPAJIbHOE IPE/ICTABIICHHUE:
t3

ylx) = / dt exp (xt - )
c 3

Hasbie TpebyeTcs onpeaeanTb KOHTYD. II0CKOIbKY y OApIHTErpaIbHON DYHKITINE 0COOEHHOCTEH HET, €IMHCTBEHHAS BO3MOXK-
HOCTH 3aKJII0YaeTCs B BBIOOPE KOHTYPA, MPUXOISIIIEro 13 OECKOHEIHOCTH U YXOSIIEro Ha OeCKOHeIHOCTh. [loaToMmy Tpebyercs
MOCTPOHUTH CEKTOPA, B KOTOPLIX (DYHKIIUsT B SKCIIOHEHTE 3aTyXaeT (3TO COOTBETCTBYeT yeaobmio ZQe*t — 0). Yien ¢ 3, Boobime
roBOpsI, Ha GECKOHEYIHOCTH BazKHee; IOTOMY YCJIOBHe, OIIpe/le/Iaroliee ceKTopa, (hopMympyeTcs caeryiomum obpasom: Ret® > 0;
ecq BLIOpaTh t = [t|e! 38! 10 910 3HAUNT cos(3 argt) > 0. Beibupas pasimaHble KOHTYPa, MOYKHO TIOJTyIaTh PA3IITHbIC PEITCHHSL.

Puc. 1: CekTopa, B KOTOpbIe MOXKHO YBOJMUTH KOHTYp uMHTerpupoanusi C' upu t — 00

Vno6uo BeiGpars Tpu Kourypa C; (cHusy-Beepx), Cy (cBepxy-nanpaso) u Cs (cupasa-sauz). CoorsercrByronme QyHKIAN
Y1,2,3 OY/LyT peIIeHnsIME ypABHEHUST; IPUIEM Y1 + Y2 +y3 = 0, HOITOMY CpeJi HUX UMEIOTCH /1B JINHEHO-He3aBuCHMBIX. Jlasibime
MBI 1okaxkeM, 4ro Ai(x) = %yl ().

™

Merona nnepeBaJjia

Iycrb 3adbuKcupoBaH HEKOTODBIH KOHTYD; U HaM Tpebyercst HaflTu acuMinToTuku GyHKImN y(z — +00). DTy 38189y OTIMIHO
peraeT MeTo/, IepeBaJia, KOTOPBIil IPUMEHSIETCs K WHTerpaJjJaM BUA:

y:/ A(2)e®®dz
c

C BeIleCTBEHHBIM METOOM II€PEBaJIa, MBI YK€ CTAJIKUBAJIUCD; ecyd GyHKust P(z) aucro BemecTBeHHa Ha KOHTYDE UHTEIPU-
POBaHUs, TO JOCTATOYHO HAfTH MakcuMyMbl 3Toil dyHKImn P’ (z9) = 0, pasIoKUTHCs KBAJAPATHIHO BOIN3U ITUX MAKCUMYMOB
(a «MmenieHHyI0» orubaroriyio A(z) MOXKHO mpocTo B3aTh B MakcumyMe A(zg)). Meroj nepesana B KOMIUJIEKCHOMN IJIOCKOCTH
bGa3upyercsi Ha ITOU Ke MPOCTOil Hiee, U OH MCIOJIb3yeT TO XOPOIee CBOMCTBO KOMILIEKCHBIX HHTEIDAJIOB OT aHAJATHIECKUAX
byHKIMIA, & IMEHHO — BO3MOXKHOCTb MOINMUIIMPOBATH KOHTYD HHTErPUPOBaHUs. TakuMm 00pa3oMm, jisi aCHMITOTHIECKON OIeH-
KU MHTErpaJia Beerja MoAudUIupoBaTh KOHTYD TaK, YTOObI «XOAUTb» TOJIBKO IO JIMHUAM HOCTOAHHON dassl ImP(z) = const.
O6paruM BHUMaHUE, 9TO JIMHUM I[TOCTOSIHHON (ba3bl TOXKJIECTBEHHO COBIIQJAIOT C JIMHUSIMUA HAUCKOPEUWE20 CNYcka, TO €CTh C
HarpasyieaueM VRe®.

3HOCKOJ’II)Ky YpaBHEHUE JII/IH(E&IU/IHOG7 TO €0 MO2KHO JOMHOXKUTH Ha IIPOU3BOJIBHYIO KOHCTAaHTY; B 9TOM CMBICJIC 3HAK Z we urpaer HUKAKOU posn



HTar mepsoiit  CrepBa TpebyeTcs HANTU MOJOYKEHNE TaK HA3BIBAEMBIX CEJIJIOBBIX Toqekﬂ ®'(z9) = 0. B mamem ciayvae ecthb
3

dyukmusa O(t) = xt — % = §' =2 —t>=0. [Ipu = > 0, UMeeTcs IAPA CEIIOBBIX TOUEK HA BEIIECTBEHHON OCH t1,2 = £+/x; mpu

2 < 0 nMeercs mapa CeJJIOBbIX TOYEK Ha MHUMOI ocH t34 = +iy/|x|. Oupenesum cpasy snadennst GyHKIMH B STHX CEJJIOBBIX

TOYKaX:

2,.3/2 _ _
<I>(t): :|:3.’£ s t—tlyg—i\/}
FLilxP? t=t34 = +i/|7]
HTar BTopoii 3arem Tpebyercs HAWTH HAIPABJIEHWE JIMHUNW HAUCKOPEHINEro CIIyCKa W3 TOYKA 2o. BOIU3M KaXKIO0M TOUKHU
HKITASI B OBIIEM BUIE PACKIAIBIBAETCS KBATPATHIHO P(2) &~ ®(2)+ 2D (20)- (2—20)2+. .. . Pacemorpum nosenenme dbyHKImn
y pit b1t 0)+3 0 0 o1t y
. " . . 1"
Re®(z) B oKpecTHOCTH Zp; ecm HOJOKUTE O = |0 |e?a8®" i » — 25 = pe’® Torma Re(®(z) — ®(20)) = %|<I>”\p261(arg‘b +20)
Wmerorest ciieyroriye B3aMMHO-TIEPIIEHINKYJISPHbIE HAITPABJICHUS:
(HanpaB/ieHUsT HAMCKOPEHIIIEr0 BO3PACTAHUS )

1 1
arg ®” + 20 = 27n = 0 = —3 arg®’, 0= —3 arg®’ + 7

1
arg®” +20 =7 +2mn = 0 = —5 arg " £ g, (HanpaB/IeHUs] HAMCKOPEHIIIEro CIIycKa)

B namem ciygae nosydaercs cieyrollee:

—2y/x = 0=0,m, t1 =+, x>0
(I)”(t)=—2t: 2\/§=>9=:|:% t2:_\/.%, z>0

—2iy/|z| = 0=—2,3% t3=1i\/|z], <0

2iy/Je] = 0=-32  t,=—i/|lz], <0

s
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(a) Cayyait ¢ = 3 > 0. Bugno, uro 115 J1€BOIi CeJI0OBOM TOUKMI

-

N

4

(b) Cuyuait x

2 ]

4

= —3 < 0. BepxHeil ceaioBOil TOYKe COOT-

us

JIMHUSA HAMCKOPEHIIIero CIycKa W8T BePTHKAIbHO, § = 75 a BETCTBYeT HallpaB/ieHHe HaucKopeiimero cmycka 6 = —7, a
711 IpaBoil — HAOBOPOT, FOPU30HTAILHO, § = 0 HIDKHEH — 0 = g

Puc. 2: AHaJm3 TONOJIOrNYM KOMIUIEKCHOM MIJIOCKOCTH. 3aTeMHEHHBIE 00JIACTH COOTBETCTBYIOT OOJIACTAM, Ky i (DYHKIMS 3aTyXaeT
Re®(z) < Re®(zp). JIuHEM COOTBETCTBYIOT JHHUAM TOCTOsHHOM a3l ImP(z) = ImP(zg)

IITar Tperuii Takum obpazom, HaM OBl XOTEJIOCHh MYCTUTHL KOHTYP €Ye€pe3 TOYKY 2o IIOM YTJIOM, COOTBETCTBYIOIINM JIMHUU
MOCTOSTHHON (hba3bl — JIMHUN HAMCKOPEHIero ciycka. Ecim Mbl IOCTYIIMM TaK, TO BKJIAJ B HHTETPAJI OT OKPECTHOCTHU Z(g OIEHUTCS
CIIEJTYIOTIM o6pa301vﬁ

4Haspanue CBsI3aHO C ClEeAyIOIMUM yTBepKaeHueM. Kak msectHo u3 TOKII, dbyuxums Re®(z = = + iy) — rapMoHnvecKasi (DYHKIUsI, TO €CThb
2
ymosJsierBopsieT ypasuenunio Jlamraca A® = 0. D10 3HAYNAT, ITO €CIU BAOJb KAKOI'O-TO HAIPABJICHUS (DYHKIIHS UMEET JIOKAIbHBIM MIHIMYM 2 al;‘g‘l’ <0,
9%Red®

TO BJOJIb NMEPHEeHIUKYISPHOTO — JTOKAJIbHBIA MaKCUMYM > 0. 9TO 3HAYWT, 9TO B OKPECTHOCTU TOYKH zo hyHKuus RedP(z) ycrpoena kak cezio.

oy?
5He crout 3abbBarhb dasy €'?, cBasanmyio ¢ mepexogoMm or uHTerpasa 1o dz K MHTErpally BIOJIb HAIPABJIEHHs HAMCKOPEHIero ciyckal



oo 1t 2 .
y :/ dZA(Z)€7¢(z) Rﬁ/ e“’dpA(z)e‘I’(ZO)*ﬂ@ lp? _ |¢7;|A<Zo)e®(zo)+l9
C

—0o0

O6paTuM BHEMAHEE, 9TO BeLyINas 3aBHCHMOCTD OT IAapaMeTpa, KaK IPABHIO, Haércs mpocto mocpeactsoM eP(%0), Koneuno,

TYT IPEJIIOIAraeTCsl BBIOJHEHNE CTAHIAPTHBIX KPUTEPUEB METO/Ia MepeBasia (& UMEHHO, 9TO MAaKCHMyM JIOCTATOYHO y3KHil, u
dyukumsa A(z) J0CTATOYHO MeJIeHHA, TaAK 9TO TAKOE PA3JIOKEHUE OIIPABIIAHO).

HTar yerBéptohiii Temepb HaM MOXKHO HAKOHEIT BBIOPATh KOHTYD, COOTBeTCTByOmuil pynkmun Jiipu. OyuKius: Ditpu ompe-
JensdeTcd KaK BeIeCTBEHHOe peleHne, Koropoe nmpu > 0 3KcrmoHeHNmaabHO 3aTyxaeT. [losromy mpm & > 0 KOHTYp J0/IKEeH
[IPOXOJIUTH TOJILKO Y€PEe3 CEJJIOBYIO TOUKY lo, M HUKAK He uepe3 t1. Takoil KoHTyp exuHCcTBeHHBIH — 910 C7 (KOHTYD, MIyIIuil
U3 HUXKHEro ceKTopa B BepxHUil). st yino6CcTBa ero MOYKHO IIyCTHTb YUCTO 110 MHMMOI OCH; BbIOMpAasi KOHCTAHTY TaK, 4TOObLI
OIIPEJIEJIEHNEe COBITAJIO C CTAHJAPTHBIM (OHA PaBHA ﬁ), MBI MOXKeM HaIllCaTh:

1 1 [ t3
Ai(z) = 5 — "Bt = f/ cos (xt — ) dt
2mi Je, T Jo 3

HTar msareiit  Tenepb npoBeEM HEITOCPEICTBEHHO «IIEPEBAJIbHY0» OIEHKY HWHTErpaJia 10 BBIOPAHHOMY KOHTYDPY JJIsl PA3JIAIHBIX
3HaKOB T. llpn = > 0, KOHTYp <HACAYKWBACTCA» HA €IMHCTBEHHYIO CEIJIOBYIO TOUKY ¢ = to = —+/T W TIPOXOIUT Uepe3 Heé TO
HaINpaBIeHuIo 0 = 7 HoJIy9IaeTcs BRI
. - 1 _2,3/2
Al(x — OO) =~ We
[Ipu = < 0 KOHTYpP «HACAKUBAETCsi» Ha 00e cejioBbie TOUKU. OTHAKO CTOUT OOPATUTH BHUMAHUSI, YTO (DA3bI B HUX PA3JIMIHbI
Im®(t3) # ImP(t4); B cBa3U ¢ 3TUM, BOODIIE rOBOPS, HE CYNIECTBYET €IMHOIO KOHTYPa, KOTOPBIH IIPOXOIUT 110 JIMHUAM HOCTOSTHHON

dbasbl yepes 06e ceIoBble TOYKH. B 1efCTBUTEILHOCTH 2Ke KOHTYD UIET «CHU3Y», IIPOXOAUT Yepe3 ceiiio t = —2iy/|x| mox yriom
6 = T; sarem yxomur Ha t — 400 (momobno kouTypy —C3!). Tam on «mepeckakmpaer» Ha JAPYTYIO JMHHUIO IOCTOSHHON asbl,
OTKYyJla OT «BO3BPAIAETCA» [0 Hell 10 Broporo ceiyia t = 2i4/|x|, IpoxoauT ero noj HaupasjieHueMm § = %’r U YXOIUT «HABEPX»

Kak KOHTYp —C5; cmoTpu pucyHOK [2). IlepeBanbiast omeHKa TeM caMbIM JTaéT:
)

1
211

2

24123/ T —3i|x\3/2+i3—”}: 1 (2 32 T
B e "= e G g

3amaga Jlannay-3enepa

Hanomuum, uro 3azada Jlangay-3enepa onuckiBaer obmuii corydaii «mepecedenus yposueii» (level crossing), m onmceiBaercs
- at v . 1

CJIEJTYIOIIMM TaMuJIbTOHnaHoM: H = (7 o t)' Ha —oo MBI crapTyeMm ¢ BOJIHOBOI (DYHKITMH 1)1 ~ (0); U WHTEPEeCyeMCsi MbI

BEPOATHOCTAMU OKa3aTbhCA B KaKJOM U3 COCTOAHUN IIpU { — 00.

B 1oManiHeM 3aaHIE K TEOPHHU BO3MYIIEHUH MBI YKe Pa3bUpalIi CIydail «GBICTPOros IPOCKOKA, o 33> 2, IJIe MBI IOy kI,
9TO BEPOATHOCTH IEPeXo/ia B COCTOAHME o Maja M B BeJyleM MOpsjKe TeOpun BO3Mymienwmii pasia P = nl-. B agnabaru-
JeckoM mpegesie o < 2, HAPOTHB, ¢ GJHU3KOH K eIMHUIE BEPOSTHOCTH MBI OCTA8MCHA B TOM K€ aIuabaTHIeCKOM COCTOSHIM
(obparum BHUMAHUE, YTO OHO IIPHU ¢ — 0O COBLAJAET C 12!); a mepexoibl — IKCIOHEHIIMAILHO pejky, P = #e‘”z/ ® (koHCTAH-
Ta, IepeJT IKCIOHEHTOH n3 ajnabaTuKy He HAXOJUTCs). DTa 3a7a4a MOMUMO BCErO IPOUYEro OUeHb BarKHA XOTsI Obl IIOTOMY, UTO
JIOIIyCKAeT TOYHOE pellleHre, KOTOPOe MOXKHO IIOCTPOUTh, UCIONIb3yst Meros Jlamnaca. Vtak, Mbl perraeM CJIeyIONyio CUCTEMY
b depeHInaIbHbIX yDABHEHMIA:

i1 =at -1+
Oy =7 b1 —at-thy]

Cucrema u3 J1Byx ﬁ)aBHeHI/Iﬁ IIepPBOI'0 IOPsIKA 3KBUBAJIEHTHA OJHOMY yPaBHEHHUIO BTOPOI'O IOPAIKa, KOTOPOEe MOXKHO IIOJIY-

1h1(—00)|2 =1, 4hy(—00) =0

2
anh, uckmodas ¥y (tf°l Kpome Toro, cpasy obespasmepum ypasuenus, Bees z = a/?t u f = ;—a

" . 2
1+ @E+284+2%)1 =0
Y0651 CBECTH STO yPaBHEHNE K yPABHEHIIO C JIMHEHHBIMI KO3(DPUITIEHTAME, MOYKHO IBHO BBIJEIUTD «IMHAMUIECKYIO» (hasy
_ iz%)2
U1(z) = €** / f(z

6310 MOXKHO cHEMaTE, HAIpEMED, CIeAY oMM 06pasoM: IpoauddepeHIIPOBATE IEPBOE yPABHEHNE; IOJCTABITE B HErO O¢t)s I3 BTOPOTO yPABHEHNSI,
U 12 — HAIPOTHUB, U3 UCXOJHOrO IEPBOTO

7O6iee pelleHHe STOrO yPABHEHHs BHIPAXKAETCS 4Uepe3 TaK Ha3blBaeMble (DYHKIMH HapaboMuecKoro muamagpa D_; 3(\/56“'/ 4t) u
D_y14ip(—V2e~im/40)

8310 ypaBHEHHE YK€ THIIEPreOMeTPHYECKOe
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Puc. 3: CtpykTypa KOMILJIEKCHON IJIOCKOCTH W KOHTYD WHTErpUpPOBaHUS JJIst 3a1a4u Jlanay-3eHnepa

[ +2iz-f 4200+ 8)f=0

Urax, MbI TIoJIy9aeM ypaBHEHHE, KOTOPOE MOYKHO peIaTh ¢ IoMOIIbio Meroa Jlamraca. Jasaitre ero npumennm! Iosrygaaem:

Pt)=1*+2(i+B), Q)= 2it, /gdt = 7%2 + (=i +1)Int

f(z) = /C dt -t~ exp (—it2 + zt)

OHpeﬂeJII/IM CeJJIOBbIE€ TOYKH IIOJIyIYE€HHOI'O MHTEerpaJia:

i

p(t) = =t +z2t, (k) = f%to Fr=0=tg=—2iz, o(ty) = —iz?
7 1 ™
= lsp=-T
7 2 1

Taxum obpaszom, BKJIAJ OT «ceiiay Oyuer pasarbes f(z) ~ e = P1(z) ~ e~i%°/2,

Kpome 3T0ro, jijist TOro, 9robbI OIpeIenTh MHOTO3HAUHY0 byHKImo ¢t~ *?, TpeGyercss mposectn paspes. Boobine rosops,
[epeBaJIbHBIN KOHTYD MOXKET 3TOT pa3pes 3aJieTh, U B MHTErpaJsl Oy/IeT BKJal OT pa3pe3a. Takoil BKJaJ y100HO OyJIeT OlEeHUTh,
€cJIM pa3pes3 IYCTUTDH 10 BEIeCTBEHHO ocu BjeBo ¢t € (—o0;0); Torma BIoJb paspesa dyHKIMs IKCHOHEHIUAIBHO 3aTyXaeT, U
BKJIaJ OT paspesa Oyzaer f ~ 1= 1) ~ ¢'**/2. Mcxons u3 MOCTAHOBKH 3a/1a91, MBI TIOHIMAEM, UTO [PU 2 — —O0 BKJIAJ] JIOJIXKEH
OBITH TOJIBKO OT CeJljIa, a IPU z — +00 — M OT CelJIa, U OT pa3pe3a. JTO JOCTUTraeTCs BHIOOPOM KOHTYpa, KOTOPBIA MIET u3 4

YETBEPTH BO BTOPYIO (CMOTPH PUCYHOK).

Coayuait z < 0 Ty umeerca TOJIBKO BKJIaI OT celyia. Ilpu aToM MHOro3HaYHAd ukims Lo P = e™/2 . |to| 78, u nonyuaem
0 0 )

(Bemomumas, ato ¥y (2) = e~ /2 f(2)):

P1(z — —00) & /727re775/267iz2/27iﬂ1n2\z\7i7r/4, Y (2 — —oo)|2 — one™

Bocnosb3yemcest IepBbIM ypaBHEHHEM, UTOOBI TOKa3aTh, u4To 9 (—00) = 0. [loxcrasisist, moaydaem:

1 . A in B
ol = —00) m —/mBem /2 Lo amiBmE = (s oy —oo) m TEC

2] T2

Tem CaMbIM, Mbl ITPOBEPUJIA, ITO Haﬁ,neHHoe pernrenue — pOBHO TO, 9YTO MbI I/IH.[QI\/I!




Cayuyaii z > 0 Hama Muorosnaunasg Gynknusa gaér ¢, B = e=mB/ 2\t0|’”3 ; TeM CaMbIM, BKJI&J OT CeJjIa HAaETCs:

w%l)(z — 400) =V Ome ™B/2—iz"/2=iB1n Ze—im/4, W%l)(z — +00)|? = 2me~™P/2

OnennM Termepb BKJIaT OT paspesda. Ha pasubix OGeperax paspe3a Mbl IMEEM:

et~ Imt = 40

7 = (—Jt)) 7 = _
(=ID e~ ™Bt|78, Imt = —0

zt

Tem cambiM, BKJ/IaJI OT pa3pe3a OIEHUBAETCS ciemayionuMm obpasom. Ha HEéM 3aryxarorias SKCIOHEHTa €7’ «BaKHEEe», UeM

—it? /4. .
MeJlJIeHHasI e y IIOJTydJa€eM:
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(TyT MBI Bocnonb3osammck TeM, uro [['(1 —if)[2 =T(1 —iB)I(1+if) = iBstingy = %)

OtrBer MbI ocTpomin Bce HEOOXOAUMBbIE aCUMITOTUKU. AnabaTudecKkoe COCTOSIHME, KOTOPOe Ha —0O COOTBETCTBOBAJIO B Ha-
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meM Oasmce (0 , Ha +00 COOTBETCTBYET 1) [TosToMy BEpOATHOCTH aaMADATHIECKOrO MEPEXOJa MAETCA MPOCTO BEIUIUHON
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P = % =e 2™ = ¢~/ (obparuMm BHHMaHME, 4TO BKJaJ OT pa3pe3a B 3Ty BEJIMYHHY, BOOOIE MOBODs, HYJIEBOIl).
2 2
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1), Tak n agmabarmaeckmii.



