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AHHOTaAMSA

Marepuain, W3JIOXKEHHBIH B 3TOH KHWIe, MPEJCTaBJIseT COOON
JajbHelllee pa3BUTHE UJEW, pACCMOTPEHHBIX MHOIO B MpebITyIIel
KHUTE «AJIbTEPHAaTUBHBII BOJHOBOH aHaiM3». Teopus NpPUBOAUT
Hac K TakoMy (pyHIaMEHTalIbHOMY (PU3NYECKOMY SIBJIEHUIO, KakK
uHTepdepeHIrs BoaH.[leno B ToM, 4TO B aJIbTEPHATUBHOM BOJTHOBOM
aHanu3e Jo0as BONHOBAs MOJIENb pAacCMaTpuBaeTcss B KayecTBe
WCTOYHUKA (LIEHTpA) BO3MYILEHUSA (M3JIyYEHMs), IOPOXKIAKIIECIO
KOTepEeHTHbIE BOJIHBI, a pe3yJbTHpylollee Tojie B  KaxJIOh
TOYKE IIEHOBOrO rpacduKa orpeaensercss WHTepgepeHlre 3THX
BonH.Ilonyyaercsi, 4To BbIAEIEHHE BOJHOBBIX IHUKJIOB, KOTOPHIMHU
orepupyeT albTepPHATHBHBII BOJMHOBOM aHAIN3, SIBISETCS HE 4YeM
VHBIM, KaK aHalIu30M HHTep(EpPEeHIIMOHHON KapTUHBI IIEHOBOTO
rpaduka, KoTopasi MOCTOSIHHO MEHsETCsS M0 Mepe MOsBJIEHHUS BCe
HOBBIX M HOBBIX WCTOYHMKOB KOTE€PEHTHBIX BOJH ((ppaKTalbHBIX
3JIEMEHTOB), TO €CTh HOBBIX BOJTHOBBIX MOJIEJIEH.
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Baaepun bopuckuH
AJlbTEepHATHBHBIN BOJIHOBOH
aHaaun3. HoBble ropu3oHTHI

BBeaenne

Marepuarn, 3J10KeHHbII B 3TOM KHUTE, TIPE/ICTABISAET COOOM
JaJIbHEWIIee Pa3BUTHE UEW, PACCMOTPEHHBIX MHOIO B IIPEAbILY-
1IeW KHATE «AJIbTEpHATUBHBIM BOJIHOBOM AHAJIU3.

Basucom Teopuu sABIISIETCS MPEINON0KEHUE O TOM, UTO B OC-
HOBE pa3BUTHSI IIEHOBOTO Tpacduka JioOoro (pruHaAHCOBOTO WH-
CTPYMEHTA JIEKUT reoMeTprudeckunl ppakrtan — aepeso Iudaro-
pa (Muposoe [lpeBo). Hy nnu, ecinv roBoputh TOYHEE, ET'O OCHO-
Ba — [TudaropoBsl mITaHbl, KOTOPBIE, KAK U3BECTHO, BO BCE CTO-
POHBI paBHBL. OTCIOa, KCTATU, U CUMMETPHUSL.

Tak BOT, KiIO4eBass MIES 3aKJIOYAETCA B TOM, YTO IO Me-
pe pa3BUTUs (YCJIOKHEHUS] CTPYKTYpbI) LIEHOBOTO JepeBa ITy-
TEM BBIUMCIIEHUI Mbl MOKEM TOYHO 3a(pMKCUPOBATh TOJIBKO TE
MOMEHTHI, KOTJja MMPOUCXOAUT BBIIIOJTHEHUE YCIIOBUSI pPaBEHCTBA
IJIONIA/IEM HA Pa3HBIX YPOBHSIX JA€TaIN3aluu (PpakTaJIbHOU MO-
nenu — nepesa [udaropa. 910 1 €CTb HUKIIBI.

VIMeHHO B 3TM MOMEHTHI Ha PbIHKE BO3HMKAET CUMMETpHUS.
Ho cummerpusi He BpeMeHHasi, a CTPYKTypHasi (COOBITUIHAS).



CummeTpusi, BbIpakeHHasi B PAaBEHCTBE IUIOLIA/IEH.

VIMeHHO B 9TH MrHOBEHHMsI 00pa3yeTcs IIMKJIbI, KOTOphIE pac-
CMaTpUBAIOTCS 3aT€M KaK CTOSYME BOJIHBI LIEHOBBIX I'pa(pUKOB,
CO3/1a0IIME YCTOWUMBYIO MHTEP(EPEHIIMOHHYIO KapTUHY pac-
npejesieHrsi MUHUMYMOB M MAaKCUMYMOB.

JlanbHenIee pa3BUTHE TEOPUM YBOOUT HAC K TaKOMY (pyH-
JAMEHTaJIbHOMY (PU3MYECKOMY SIBJICHUIO, KaK MHTepdepeHuus
BOJIH.

Jleno B ToM, 4TO JMI0Oasi BOJTHOBasi MOZAEb B aJbTEPHATUB-
HOM BOJIHOBOM aHAJIM3€ PACCMATPUBAETCS B KAUECTBE NCTOYHHU-
Ka (LeHTpa) BO3MYILUEHUSA (M3Ty4YEeHHUs ), TOPOKAAIILIETO KOre-
PEHTHBIE BOJIHBI, a PE3YJIbTUPYIOLLEE T0JIe B KaXJOM TOUKE 1ie-
HOBOTrO rpaduka ornpenaensercs nuutepgepeHIenr 3TuX BOJH.

Takum 0O6pa3oM, MOTyYaeTCs, YTO BhIAETIEHHE BOTHOBBIX ITHK-
70B B AWA sBIIgeTCsl HE YeM MHBIM, KaK aHaJIM30M MHTEpQe-
PEHLIMOHHOU KapTHHBI LIEHOBOTO rpaduka, KoTopasi MOCTOSIHHO
MEHSIETCSI 0 Mepe MOSIBJIEHUS] BCE HOBBIX Y HOBBIX UCTOUHUKOB
KOT€PEHTHBIX BOJIH ((PPAKTAJILHBIX JIEMEHTOB), TO €CTh HOBBIX
BOJIHOBBIX MOJEJIEH.



AJIbTEPHATUBHbIU

BO/ITHOBOA AHANU3



Teopus

Pazimuuns mexxay EWA nu AWA

Ha cerogusimHui 1eHb Cpeau TeX, KTO UCONb3YET B TOPTOBJIE
Ha (PMHAHCOBBIX PHIHKAX BOJHOBOH aHaIN3, HauOojee U3BECT-
HOW M Yalle BCEro MpUMEHSIEMOU SIBJISIETCS KJIACCUYECKasl TEO-
pUs BOJIH DJUIMOTTA.

[1o3TOMY KHUTY 51 pelIvI Ha4aTh ¢ IEPEYUCIIEHUS] OCHOBHBIX
pasmunii Mmex 1y teopuerd BoiaH DumoTrra (EWA) u anbrepHa-
TUBHBIM BOJTHOBBIM aHAJIN30M (AWA).

Urak, B kauecTBe nocrynatoB AWA UCHOIb30BaHbl CIEIyI0-
1I1E YTBEPKIACHUS:

NOCTYNATHI /

1. PbIHOK ©®PAKTANEH U CUMMETPUMEH

DRIHO
L. = g L¥ )

BONHORKLIE NAKE COCTO EY biX BONH( OOENEW

4. BONHOBLIE MONENM (MAKETH!) IOMKHBI NOBTOPUTE OPYr APYTA (CO3MOATE NAPY)

HpI/I 9TOM 0a3UCcoM AJIbTCPHATUBHOI'O BOJIHOBOI'O aHAJIN3a AB-



JISIeTCs TIPENONIoKEHNE O TOM, YTO B OCHOBE Pa3BUTHSI LIEHO-
BOro rpaduka (pHaHCOBOTO MHCTPYMEHTA JIE)KUT reOMeTprye-
ckuit ppakrtan — aepeso [udaropa (Muposoe IpeBo).

Hy unu, ecu roBopuTh TouHee, ero ocHoBa — [TugaropoBs
IITaHbl, KOTOPbIE, KaK U3BECTHO, BO BCE CTOPOHBI PABHBI.

NMAOArOPOBBI LUTAHBI

Tak BOT, KJIIOYEBasA UAEs AJIBTEPHATUBHOIO BOJHOBOIO aHa-
JIM3a 3aKJII0YAeTCA B TOM, UYTO 10 Mepe pa3BUTHUSA (YCJIOKHEHUSA
CTPYKTYpBI) LIEHOBOIO AEpEBA IyTEM BBIYMACICHUM MBI MOXEM
TOYHO 3a(PUKCHPOBATH TOJIBKO T€ MOMEHTHI, KOrJa MTPOUCXOAUT



BBITIOJTHEHUE YCJIOBUS1 PABEHCTBA IUIOIA/IEN HA Pa3HbIX YPOBHSIX
neramu3anmu aepesa [udaropa. 1o U ecTh HUKJIBL

MMMW REPEBAFA PAMFA (R1)

WA NUOAroOPOBbLI LUITAHBI
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VIMEHHO B 3T MOMEHTBI Ha PhIHKE U ITPOMCXOJUT BO3HUKHO-
BEHUU cuMMeTpun. Ho cummeTpun He BpEMEHHOM, a CTPYKTYP-
HOH (COOBITHITHOI ), CUMMETPUH, BbIPA)KEHHOW B PABEHCTBE TI0-
mazaen.



Opnako AWA He MOXET MpPOrHO3MpOBaTh, KOrIa UMEHHO
BO3HMKHET HOBBIU ITUKJI, TAK KaK MOCJe0BATEILHOCTh (DOPMHU-
POBaHUs CTPYKTYPHI IICHOBOTO JiepeBa SIBJISICTCS 10 CBOEH CyTH
MPOIIECCOM XaOTUUYECKUM, a 3HAYUT, TPAKTUIECKU HEe TIOIAI0-
IIMMCSI IPOTHO3UPOBAHMUIO.

Ho, HecMoTpst Ha HenpeJcKa3yeMblii Iiporiecc (hOpMUPOBAHUS
nepeBa (IIeHbI), KOTOPbIA MOXHO CPaBHUTH CO COOpPKOW Masia,
KOT/Ia MBI CITy4aiiHBIM 00pa3oM JI0cTaeM 13 Habopa Bce HOBbIE U
HOBBIE 2JIEMEHTHI [IepeBa, TeM He MeHee, IUIOIAaAn caMuXx (hUryp



BBIYMCIINTH MBI MOXKXEM.

[Tyrem pacueroB y Hac Bceraa IMOIYYMTCSl ONPEAEIUTH Te
KJIIOYEBBbIE MOMEHTBI, KOI/Ia MPOMCXOAUT BBIIOJIHEHUE YCIIOBUS
PaBEHCTBA IUIONIAIEH [IIs1 pa3/IMYHbIX YPOBHEH JeTaIN3alliH Ha-
11er (ppakTaabHOU MOJEIIN.

MMeHHO 3TH TOUYKU U MOKHO CUYMTATh MOMEHTaMU BO3HUKHO-
BeHUsI CHMMeTpuH. VIMEHHO B 9TW MTHOBEHHS 00pa3yIOTCsI ITUK-
JIbl, KOTOPBIE PACCMATPUBAIOTCS 3aTEM KaK CTOSTYME BOJIHBI LIEHO-
BBIX TpahyKOB, CO3/IAIONINE YCTOMUUBYIO UHTEPGEPEHIIMOHHYIO
KapTUHY pacnpeesieHusi MUHUMYMOB U MaKCUMYMOB.

ITpu sTOoM, B omimure ot EWA, rie ucnonbs3yercst 2 pa3Ho-
BUJHOCTH BOJIHOBBIX KOHCTPYKIIMU (ATUBOIHOBKA U ABC-3ur-
3ar), B AWA wucnonb3yercss 3 BUa BOJTHOBBIX KOHCTPYKIIMH.
YcnoBHO: S-niaTuBoIHOBKA (£2), X-3ur3ar (+2) u aHtTuX-3ur3ar
(£1).



EWA AWA

Hmnynsc +S +X
Koppekuus ‘,2 +2 +1
UWMKN - 34 BonHbI LIMKIN - 32 BonHbI

[Tpu sToM AWA onupaeTcst Ha rapMOHUYECKUi 32-BOJTHOBOU
LIMKJI, @ HE Ha KJIACCMYECKUI 34-BOJIHOBOM LIUKJI DJUIMOTTA.

Bonee Toro, B aJisTepHATUBHOM BOJTHOBOM aHAIN3€ 0a30BbIe
TMOTTOBCKUE MATUBOMHOBKA U ABC-3ur3ar sIBisioTcst Bcero
JIMIITH PA3HOBUIHOCTSIMU OTHOM, OOIIIei [71s1 BCEX YETHOMU U MOJI-
HOCTBIO CUMMeTpUYHON N-Mofienu, mpeicTaBisisi CoOo pa3iny-
HBIE €€ MCKAXEHUsI BJIOJb CIIUPATIH.

Wmnynsc Koppekuus Wmnvnec

BATAVANG Wwwm

HOSTOMy €CJIX Mbl paCCMOTPHUM BCEC BO3MOKHBIC KOM6I/IHaHI/II/I
TaKHUX pa3HOBI/IIIHOCTeIU/I, TO O6Hapy)KI/IM, YTO MX MOXET OBbITh BCE-



ro 8 (2°). Otciona 1 Bo3HUK a1(paBUT AJILTEPHATUBHOIO BOJIHO-
Boro aHaym3a — NASH FLEX.

Opnako Bce monenu u3 ajpaButa NASH FLEX — 310 TOMB-
KO YeTHBIE KOHCTpyKLMU ¢ napamerpoM t2. Ho y Hac ects eme
HeuyeTHasl Mojiesib aHTUX ¢ mapamerpom 1.

[TosTomy nonHasi cxema BOJTHOBBIX (popmaruii OyJeT BbIIJIs-
JETh CIIEIYIOIIM 00pa3oM:

Wmnynee Koppekuua Wmnynec

RIS TR

Bce 8 yetHrix momenein NASH FLEX tutioc 1 HeueTHast Mo-
JeJIb aHTUX XOPOILO YKJIAABIBAIOTC B 2 OKTaBbl, & CAMH BOJIHO-
BBIC MOJICJIH, TIO CYTH, TIPE/ICTABIISIOT COOOM Pa3InIHbIE HOTHI.

Takum oOpazom, AWA Mo3BOJISIET HE TOJNBLKO (PUKCHPOBAThH
BOJIHOBbIE MOJIEJIM, HO U 3aIlUChIBaTh LIEHOBOW rpaduK B BUJIE
NIOCJIEIOBATEIBHOCTH HOT. JlajibHellee pa3BUTUE TEOPUU YBO-
JUT HAC K TakoMy (pyHAaMEHTaTbHOMY (PU3UYECKOMY SIBJICHUIO,
KaK MHTep(EpeHLIUs BOJIH.



WHTEP®EPEHLUWOHHASA CUCTEMA KOOPAUHAT

NMUGAIOPOBbI LITAHLI
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U3 UCNYLLEHHBLIX U
OTPAXEHHbIX NYYEN

Jleno B TOM, 4TO JI0Oast BOJTHOBass MOJE/b B aJlbTEPHATHUB-
HOM BOJTHOBOM aHAJIM3€ PaCCMAaTPUBAETCS B KAUECTBE UCTOUHU-
Ka (LleHTpa) BO3MYILICHHS (M3JIydeHHs ), MOPOKIAIIIErO Kore-
PEHTHBIE BOJIHBI, a PE3YJbTUPYIONIEE TMOJIE B KAKJOW TOYKE Iie-
HOBOTrO rpaduka ornpenensiercs: uHTepgepeHIen 3TUX BOJH.






Takum 06pa3oM, MoTyyaeTcsi, 4TO Bbl/IeIeHHE BOTHOBBIX ITUK-
J0B B AWA 4BIISIeTCSl HE YEM MHBIM, KaK aHAJIM30M MHTEepde-
PEHIIMOHHOUM KapTUHBI, KOTOpasl MOCTOSIHHO MEHSIETCs TI0 Mepe
MOSIBJIEHUS1 BCE HOBBIX M HOBBIX UICTOYHUKOB KOT€PEHTHBIX BOJTH
— BOJIHOBBIX MOJEJIEN.

Ternepb CTAaHOBUTCSI TIOHATHBIM, MOYEMY UTpaeT OOJBIIYIO
POJIb TIOHSITHE YETHOCTU M HEYETHOCTU MOJIeJIel, map u T. 1.

Ileso B TOM, 4TO COIJIACHO KJIACCMYECKOM (pU3UUECKO Teo-
puu:

* uHTep(epeHITMOHHbIE MUHUMYMbI BO3HUKAIOT TOT/1a, KOTIa
Pa3HOCTh XO[Ia MEXIY UICTOYHUKAMU paBHA HEUYETHOMY KOJIYe-
CTBY TOJTyBOJIH;

* UHTep(EepPEHIIMOHHBIE MAKCUMYMbI 00pa3yIoTCsl TOra, KO-
raa pa3HOCTb XO/Ia MEKAY MCTOUHMKAMU PAaBHA YETHOMY KOJIH-
YECTBY MOJTYBOJIH.

Tak onpenensiercs, copMUPOBaH JiM cerlyac y3esl Wid Mmyd-
HOCTb CTOSTUYEH BOJIHBI.



T Uuknel
OpobHble UMKNbI
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IuKJIbI, MOJYHUKJIbI U IPOOHbIE IUKJIbI

LIMKJTBI, TIOMYIMKIIBL ¥ APOOHBIE IIMKJIBI SIBJISIOTCS TJIABHBI-
MU KOMOMHAIIUSIMU B aJIbTEPHATMBHOM BOJIHOBOM aHau3e. Bee
OHH MPEJICTABJISIOT COOOM pa3IMYHbIe pE30HAHCH U (hOPMUPYIOT
CBOeOoOpa3Hble Mperpaasl Ha MyTH JABMKEHHUS TIOTOKA, KOTOPHIE
eMy HeOOXOIMMO MPEOIONEeTh, YTOOBI Y HEro Obljia BO3MOKHOCTb
JBUTaThCA JaJiee.

Ho nasaiite no nopsiiky.

Yetseprtolii noctynar AWA racuT: BCce BOJHOBBIE MOJENU
(makeThl) JOJKHBI MOBTOPUTH ApYr Apyra (co3aarts mapy). Iog
CO3[IaHMEM Mapbl MoApazyMeBaeTcsi 00beAUHEHHE ABYX MOCe-
JIOBaTeJIbHbIX BOJTHOBBIX MOJIEJIEH.

Kpome BonHoBbIX Mopnenelt u3 andasura (NASH FLEX), ko-
TOpbIE ABJIAIOTCA YETHBIMM KOHCTpyKIMAMU (£2), y Hac eme
uMeeTcs HedyeTHas MoAeiab aHTuX (*1), mosaTomMy nosy4eHHbIe
napbl TaKkKe MOTYT OBITh JTMOO YETHBIMU, JIMOO HEUETHBIMH.



NMPOCTENLLUE NAPBI

[lpocTeniuasi HeyeTHas napa (+2+1)

[lpocTenuas yetHaa napa (+2+2)

(B masbHeiinem s 6yny paccMaTprBaTh Bce KOMOMHAIIMM Ha
HprMepe Mojieiel pocTa, TO €CTh CO 3HAKOM ILTIOC. )

Takum 00pa3oM, Mbl MOKEM TIOJTyYUTh CaMyIO IIPOCTYIO (e/1u-
HUYHYI0) HEUETHYIO Tapy, Kotopasi Oyaet uMeTs Buf (+2+1), -
60 MOXEeM MOJIyYUTh CaMyI0 MPOCTYIO (€AMHUYHYIO) YETHYIO T1a-
py, KoTopas OyaeT umeThb BU (+2+2).

31ech HeOOXOAUMO elre J00aBUTh (3TO MOHAJOOUTCS HaM B
JIaJIbHEHIIIEM ).



MPUOPUTET MEXY NAPAMU

HeueTHas napa (+2+1)
UMEET NPMOPMUMTET NERPEN

UeTHon napon (+2+2)

Heuernas nmapa (+2+1) nmeer npropureT nepes 4eTHOM Ia-
poii (+2+2). To ecTb eciii BOJIHOBOU MAKET MPECTABJIEH MOCIIe-
JIOBaTEJIbHOCTBIO (+2+2+1),



MPUOPUTET MEXTY NAPAMU

[locnegoBatenbHoCcTh (+2+2+1)

MPY CO3NAHUM NAP

EVAET UMETL BUR

(+2(+2+1)

TO €ro MbI JIOJKHBI OyJIeM MPeICTaBUTh Kak (+2(+2+1)). na-
4ye TOBOPs1, BHIHECTU HEYETHYIO napy (+2+1) OTae/IbHO, OCTaBUB
B HayaJie HE3aKPHITYIO IBOMKY.

[Tpu 3TOM HEOOXOAMMO OTAENBHO OTMETUTh, UTO TIO Mepe
YCIIOKHEHUS BOTHOBOW CTPYKTYPBI PhIHKA MOTYT OOPa30BHIBATH-
cA clenylolye, ropas3io Oosee ClIoKHble KoMOMHAIMK map. Mx
MO>KHO Ha3BaTh pe30HAHCAMU, TaK KaK OHU MPEACTABIISIIOT COOOM
CUMMETPHIO.



(+2+1) — HeleTHASI MAPA

(+2+2) — werHan napa

(+2+1)(+2+1) — BTOpas HeleTHAA Mapa

(+2+2)(+2+2) — BTOpAA eTHAA NApa

(+2+1)(+2+1)(+2+1)(+2+1) — ueTBepTAsE HEIETHASI IAPA
(F24H2)(+2+2)(+2+2)(+2+2) — ueTBepTAst IETHAA Napa
(F2+D)(F2+H1)(F2+HD(H2+HD) (212 +1)(+2+1)(2+1) —BockMaA He'leTHAs Napa
(F24H2)(F2+2NF2H2)(H2+2N(F2+2)(+2+2)(+2+2)(+2+2) — BOCEMASI MeTHAS Napa

Dra TabauIa yCTpoeHa TakuM 0Opa3oM, YTO CUYUTAET MO OT-
JeJBHOCTH 00I1iee KOMYECTBO nap. pyruMu clioBaMu, YIUTHI-
BAET YMCJIO HEYETHBIX Map (+2+1) 1 ynciio yetHsix nap (+242).
Otciona 1 nosyyvarTcs nepsasi, BTopasi, YeTBeprasi U BOCbMast
HeYeTHas ¥ YeTHasl rapbl.

Tenepb AaBaiiTe BCOOMHUM, 4TO UMeHHO B AWA cunrtaercs
BOJTHOBBIM LIMKJIOM.

(+2+1) — nereTHas napa
(#2+2) — eTHan napa RO
(+2+1)(+2+1) — BTOpas HeMeTHAA NApPA
(+2+2)(+2+2) — BrOopasa 1eTHAA Napa R1
(F2+1)(+2+1)(+2+1)(+2+1) — weTBEpTASI HE'IETHAS NApA

(F2+42)(+2+2)(#2+2)(+242) — eTBEPTaA "eTHAA Napa
(F2H1)(F2HL)(+2+)(F2+1)(F2+I(+2+1)(+2+1)(2+1) — BochbMas He'leTHAsA napa
(F2+2)(F2+2)(+F2+2)(F2+2)(F2+2W(+2+2)(+2+2)(+2+2) — BoCbMAS IeTHASI Mapa

B AJIbTCPHATUBHOM BOJIHOBOM aHAJIN3C BOJTHOBOU OUKJI — 3TO
OIHOBPECMCHHAA KOM6I/IH£II_II/I$I YCTHLIX U HCYCTHLIX IIap OOHOI'O



TIOpsI/IKA.
Hanpumep, 6a30BbIi BOJTHOBOM IIUKJI TIepBoro panra (R1) Oy-
JET COOTBETCTBOBATH OAHOBPEMEHHOMY (POPMHUPOBAHHIO BTOPO

21 yernoii u Bropoii (2!) HeyeTHOI MapHL.
p p

UMK R1

(+2+1)(+2+2)(+2+1)(+2+2) — nura R1

(#2+1) = HeneTHAan NAp:

(+242) — weTHAS MApa

(+2+1)}(+2+1) = BrOpan HeMeTHAR NADA

(+242)(+2+2) — BTOpaA 1eTHAS NAPA

(F2H1)(F2+1)(+2+1)(+2+1) — werBepras HeleTHAR Napa

(F2A2NA2AZNAZ 2 N+2+2) — MeTBEPTAA MCTHAS NAPA

(2212 HINAZHD (A2 HINA2HINAZHI2+]) = BochMas HeleTHAR Napa
(F2A2Y(HF2A2Y(A2 A2 Y22 YA2HINA2H2 N H242)(+2+2) — BOCEMAS "eTHAS Napa

[Tpu stom numka Broporo panra (R2) Oymer cooTBETCTBO-
BaTh OJJHOBPEMEHHOMY (POPMHPOBAHUIO YETBEPTON (22) uerTHoit

Y YETBEPTOU (22) HEYETHOH Maphl.



LUK R2

(F2+1)(H242)(F2+H1)(+242)(+2+1)(+242)(+2+1)(+2+2) — unra R2

(#2+41) — nemeTnan napa

(+242) — nernan napa

(+#2+1)(+2+1) — BTOPas HEETHAA NAPaA

(F2+2)(+2+2) — BTOPARA TCTHAA NADPA

(F2HIYA2HINH2+1)(+2+]1) = erBepTas HETETHAS AP

(F242NH2H2ZNH2+2Y+2+2) — MeTBEPTAA METHAA NAPA

(F2HDA2HINA2 A2 HDA2ZHD (A2 NF2+HT U2 +1) = BoChMAR HETETHAS AP
(F242)(F242) (22 WAL A2 Y A2 Y A2 2 YH242)(+242) — BOCHMAS TETHAS TAPA

Kpome 0603HaYeHms paHra BOTHOBOTO LIMKJIa HAM eIlle TIOHA-
JOOUTCS cucTeMa 00O3HAYEHUS TAKMX yYacTKOB, KaK MOJTYIUK-
JIBL.

(F2+1D)(F2+2)(+2+1)(+2+2) — muxen R1
(F2+1)(F2+1)(+2+1)(+2+1) — moayumka M4
(F242)(F2H2)(+2+2)(+2+2) — moayuuxa W4

(F2+1)(F242)(F2+H1)(F2H2)(H2+H1)(H2+2)(+2+1)(+2+2) — twa R2
(2 (F2 (2 +H1)(F2HD(F2+1)(+F2+1) (+2+1)(+2 +1) — moayuuka M8
(F242)(F2H2NF2H2)(F2H2)(H2 +2)(+2+2)(F242)(+2+2) — moavuuka W8



OcHOBHOE OTIIMYME MONYLIUKIOB OT LUKJIOB 3aKJII0YAETCA B
TOM, YTO MOTYLUKJIBI COCTOSIT JIUOO TOJBKO M3 YETHBIX Tap, JIu-
00 TOJIBKO M3 HevYeTHHIX map. OOpaTuTe BHUMAaHUE Ha MO3MIIHU-
OHHYIO CTPYKTYPY HOJIYLIUKJIOB — OHA MOJIHOCTBIO 9KBUBAJIEHTHA
NO3ULIMOHHOM CTPYKTYpe CaMUX LIUKJIOB.

Ho BepHeMcs K HAIIMM BOJTHOBBIM HOTYLIMKJIAM.

* Heuernbie mapsl st 0603Haumi OykBori M (Men) — My>KUHHBI.

* YeTHble napsl s 0003Haums1 6ykBoit W (Women) — kKeHIIH-
HBI.

BoT Tak BHIIMISAANT CBOHAS TAaOIHUIIA TIOMYIMKJIOB.

(F2+1) (212 +1)(+2+1) — momyumrn M4
(F2+2)(F2+2)(+2+2)(+2+2) — noayuuxa W4

(R2+1)(R2+1)(F2+1)(+2+1)(+2+1)(+2+1)(+2+1)(+2+1) — noayumca M8
(F242)(F242)(+242)(+2+2)(H2+2)(+242) (+2+2)(+2+2) — noayumien WS

HimeHHO X MbI pUKCHpPYeM B BOJTHOBOM OasiaHce. Beib nMeH-
HO 3TU KOMOWHAIIWY, SIBJISISICh CHMMETPUYHBIMU, TTPEACTABIISIOT
co00ii cBOeoOpa3Hble pe30HAHCHI-BCILIECKH, CO3/1ai0Iue Oapbe-
pbl Ha MYTH 1IEHOBOTO MOoTOKa. B AWA NoJTylMKIIbl XapakTepu-
3y10T hopMy pesbedpa pycia.

JIpOOHBIMU TIMKJIAMU ¥ TIOTYIMKJIAMH CUMTAIOTCS TE ke ca-
MBble KOMOWHAIIMY, KOTOPBIE MBI PACCMOTPEJN BBIIIIE, HO KOTO-
pble COCTOSIT MPU STOM HE M3 HElEJOoro, a U3 ApoOHOro yucnia
BOJIHOBBIX IAKETOB.



Boinejenne mukKJIoB

B cBoeint HpOHIJ'IOfI KHUI'€ 4 BbIACIA IUKJIBI ITPU IMOMOIIA OC-
PE€Ba, KOTOPOC A4 prUCOBAJI B BOJIHOBOM OaJaHce.
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Ceiiyac 51 3HAYUTESBHO YIPOCHJI METOJ OTOOPaXEeHHUs U MO~
CYeTa UUKJIOB — S IIPOCTO BBIIEJIAID COOTBETCTBYIOIIUE Y4acT-
KM Pa3HbIMU 1O LIBETY NMpsAMOYrojbHUKaMu. [Ipu aToM g Takxke



YKa3blBaI0 NapaMeTp UHTep(EepEeHIINH U CPEIHION0 UTUTEIbHOCTD
LUKJIA.
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OpHako naBaiiTe BCe MO MOPSIKY.

YroObl 0ONErYnTh BOCHPUATHE Marepuana, s pelmia BOC-
MOJIb30BAThHCSl HECTAH/IAPTHBIM MOJXOAOM U B KAYECTBE HAIJISII-
HOTr0 MOocOOMs MCIONB30BaTh IUIMTOYHBIN IOKOMa. Jla-aa, Bel
HE OCJIBIIIAJINCH, UIMEHHO IUIMTOYHBIN IIOKOJIa/, YTOOBl Ha €ro
TIpUMepe MPOCTO M HATJISIAHO TIOCTApaThest OObSCHUTD, UYTO TAKOE
BOJTHOBBIC ITUKJIBI U KaK OHU 00Pa3yoTCsl.

[Tpu 3TOM pacckas3biBaTh s OyAy HE MPOCTO O TIUTOYHOM III0-
KOJIaJIe, a O TOM, KaK ero MoxHo aeauth. Hy uTo %k, moexasnmu.

Ho s Havana HarmomHI0, uTo B AWA B KadecTBe cBoeoOpas-
HOU 0a3bl UCIOIB30BaH MPOCTEHINE BOITHOBOM UK (R1).



NPOCTEALLUA LUK R1

2:1 |22 22| 21

[Io momymo oH wmeer CTPYKTYpy [(+2+1)(+2+2)(+2+2)
(+2+1)]. IToueMy MUMEHHO Takasi CTPyKTypa M Kak OHa IOSBU-
JIaCh, BBl MOXKETE IIPOYUTATh B MTPEIbIIYIIEN MOEH KHUTE.

CrouT Takxe OTMETUTh, YTO 3[ECh UCIOJIB30BAHA CUMMET-
py4HasA (OTHOCUTENILHO LIEHTpa) CTPYKTypa MOCTPOEHUS LIUKJIA,
XOT$I 3T MOC/IENOBATEILHOCTD MOXET OBITh a0COIOTHO JTIOOO.

['1aBHOE ycilOBHE — 3TO OINpPENENIEHHOE KOIMYECTBO nap. B

JaHHOM ciydvae npocteimmii mukia (R1) Oymer comepxkarsb 21
YEeTHBIX Map M CTOJIbKO e HevyeTHBIX map. MHaue roBops, nBe
YETHBIE U JIB€ HEYETHBIE NApbl, a IOC/IEA0BATEIbHOCTD UX PACIIO-
JIOXKEHUS1 HUKAKOHN POJI HE UTPAET, TaK KaK 3TO CYNEPIO3ULIUS.

Ho BepHemcs k mokonany. Eciam roBoputs 0Opa3Ho, TO Mpo-
crefimmii ka1 (R1) MOXHO TpeiCcTaBUTh Kak CBOEOOpa3HYyIo
CTAHJIAPTHYIO TUIUTKY IIOKOJa/a, KOTOPYIO BhIMTycKaeT habpuka
TI0/1 HA3BaHUEM «(DMHAHCOBBIA PHIHOK>.

Ha pucyHke HUKe BBl Kak pa3 MOKeTe BUAETh BOT TaKyl0 BOT
CTaHJAPTU3UPOBAHHYIO IIOKOJIAIHYIO IUIUTKY, C UACAILHOU 1IeH-
TPaJIbHON CUMMETPHUEN, KOTOpasi COCTOUT U3 OJHOTO JIEMEHTA.
Takast koMOMHAIMSA TTPECTaBIsAET COOOU | UKL, COCTOSIINNT U3



1 vactu (1/1), uim npocTo KaMeHb.

21 |22 12]2 z+1|

Taksxe oOpaTuTe BHUMaHKE, YTO 3Ta CTAaHJAPTHASH IIOKOJIAI-
Hasl TUTUTKA pa3rpaHryueHa Ha KYCOUKHU (TUTMTKY) MEHBIIIEro pa3-
Mepa. Pa3nienieHa oHa Tak HECJy4ailHO: TOJIBKO Ha TU KyCOYKH
BBl MOKETE Pa3[eSUTh IIIOKOIA/, YTOOBI MMOJEMTHCSI UM CO CBO-
UMHU JIPY3bSIMH.

CmoTpuTe, ecii pa3ioMHUTh ITY IUIMTKY POBHO IOMOJAM, TO
NOJTyuuTcs ABa Kycouka [(+2+1)(+242)] u [(+2+2)(+2+1)]. Ta-
Kasi KOMOWHAIIU S TIPEICTABIISAET COOOM | IUKJI, COCTOAIIHIA U3 2
yacren (1/2).

2:1 |22 212 2+1‘

Ho 9Ty IIMTKY MOXHO pa3ac/iuTb U Ha IBC HECPABHBIC YaCTU,
Hanpumep Tak: [(+2+1)(+2)] u [(+2)(+2+2)(+2+1)].



21 2| |2 22 2+1\

A moxHO U TaK: [(+2+1)] 1 [(+2+2)(+2+2)(+2+1)]. Ho Bce
PaBHO 3TH KOMOMHALIMK Oy/IyT MPEACTaBIATh COOOH 1 LUK, CO-
crositui u3 2 vacren (1/2).

| 21 | [22]2 2] 21

A MOXHO pa3[ie/IuTh Hallly IUTUTKY U HA TPU YaCTH, HalTpuMep
tak: [(2+1)(+2)] 1 [(+2+2)] u [(+2)(2+1)]. Toraga Takass KOMOU-
Hatust Oy/IeT PeCTaBIsATh COOOM yke 1 UK, COCTOSIIUI 13 3
yacren (1/3).

2+1 | 2 2 | 2 2 | 211

Wmm tak: [(+2+1)] u [(+242)(+242)] u [(+2+1)].



2+1 2/122|2 2+1

B o61iem, kKak Bbl MOHSJIM, BAPUAHTOB JEJCHUS MOXKET OBITh
MHoro. Ho oOpatute BHUMaHKe, YTO HAlly IUTUTKY MOKHO pa3-
JeMTh MAaKCUMYM TOJIbKO Ha 6 yacteil. Torma Takass KoMOWHa-
1y OyAeT MPeACTaBIsTh cOOOM yke | IHKII, cocTosmui u3 6
yacren (1/6).

2.1 |[2][2 ] 2][2 2+1|

[Tpu 3TOM, YeM Ha OoJblliee KOTMYECTBO YACTEH MBI JIEIUM
HAIIly TJTUTKY, TEM MEHBIIIUMU 10 Pa3Mepy CTAHOBSITCS HAIIHU KY-
COYKH.

IpyruMu cloBaMH, caMOW MaJICHPKON YacThl0 MOXKET OBbITh
[(+2)], uyts Oombmie [(+2+1)], 3arem [(+142+1)], mocme
[((+2+2)] u T. 1.

Ho B m000M citydae Haly IMIOKOJIaIHYIO ITUTKY MOXHO pa3-
JIEJIUTh MAaKCUMAaJILHO TOJIBKO Ha 6 yacte. OiHako cell hakT co-
BEpILIEHHO HE O3HAYaeT, YTO Bbl MOXETE MPUIJIACUTH TOJIBKO 6
Jpy3eil, C KOTOPHIMU MOKHO TMOJETUTHCS ITUM 3aMeuaTeIbHbIM
[IOKOJIAAoM !

Ileno B TOM, 4YTO IIOKOJagHas (paOpuKa IMoJ Ha3BaHUEM



«(pUHAHCOBBIN PHIHOK» MOKET BBITYCKATh IIOKOJIAA U C OOJb-
MM, 4YeM OJHA, KOJIMYECTBOM IUIUTOK BHYTPHU OJIHOW yma-
KOBKHM. VMIMEHHO M3-3a 3TOro Ha PbIHKE MOTYT (pOPMHUPOBATHCS
JIOCTaTOYHO CJIOXKHBbIE BOJTHOBBIE OOpa30BaHUsA, COCTOSIIME U3
HECKOJIPKMX LIUKJIOB OIHOBpeMeHHO. Hanpumep, 2 nukia u3 3
yacTtel (2 IMKJIA U3 MOCJEAHNX 3 BOJTHOBBIX ITAKETOB) U T. 1.
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OpnHako 3710 He camoe riaBHoe. OCHOBHas TpodieMa 3aKJIio-
Yyaerca B TOM, KaKk UMEHHO 00beIUHATEH LIUKJIBL. Ho 00 3TOM 11a-
Jee.



O npuHIuUIe cynepno3umumn

[MpuHIIMT CyNepro3uIny SBISIETCS] OCHOBOIIONATAIONINM Me-
TOJIOM pacyeTa IUKJIOB B aJIbTePHATUBHOM BOJTHOBOM aHAJIM3E.
OnHako mpexje, YeM Mbl IIO3HAKOMUMCS C STHM TPUHITUIIOM,
HeOOJIbITIOE MTPECIIOBYE.

Jlesio B TOM, YTO TOJNBKO MPUHIIUIT CYNEPIIO3UIINY TTO3BOJISIET
BECTH YUeT IMKJIOB Oe3 yxosia B 6eCKOHeYHOCTh. Bo Bcex octasb-
HBIX BapMaHTax pacueTa BO3HMKaeT MmpodieMa OeCKOHEYHOCTH.
[Nocrapaiock OOBSICHUTB, O YEM UAET PeUb.

C camoro Havasa s CYUTAI IIUKJIbI, CKJIablBasi BOJTHOBBIE Ta-
KEThI TIOCJIeIOBATEIbHO, a IMEHHO CJIeBa HAIIPaBo.

BEA20RKIA TTAKN (2+2)(2+1)(2+1)(2+2)
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B o61ieM, Tak, Kak 3TO MOKa3aHO Ha W300paKEHHUHU: TI0 Mepe
00pa3oBaHMsI IIUKJIOB CJIeBa HAMPABO, TO €CTh U3 MPOILIOTO B OY-
ayiiee. OIHAKO MPU TAKOM TOIXOJIE HAYMHAIOT OCTaBaThCs He3a-
KPBIThIE BOITHOBBIC MAKEThI, KOTOPbIe B KOHEYHOM MTOTE MPUBO-
JAT K Tpo0sieMe OeCKOHEYHOCTH.

CyTb 3TOI POOJIEMBI 3aKTIOUAETCST TOM, UTO €CITH TOOABUTh
K TEKYILIEMY BOJIHOBOMY OaJlaHCy JOTOJHUTEIbHBIN YYACTOK M3
MIPOIILIOTO, TO OOIIast KAPTUHA BOJHOBBIX IIUKJIOB MEHSIETCS, TaK
KaK HEKOTOpbIEe BOJIHOBBIE MAKEThl HAUMHAIOT 00Pa30BbIBATh HO-
BBIE [IUKJIbI C MTPEAbIAYIIMMU, BHOBD JI00aBJICHHBIMHU MAKETAMH.

B pe3ynbrate Takoro 100aBI€HHUsI HOBBIX HCTOPHUECKHX TaH-
HBIX K YK€ UMEIOIIeCs] CTATUCTUKE KapTUHA BOJTHOBBIX ITUKJIOB
MIOCTOSIHHO MEHSIIACh, YTO MPUBOIUIIO K TIOJTHOM HEOTHO3HAYHO-
CTH TMPOIIecca UX BHIYMCIICHUH.

B pe3synbrate Bo3HUKAA MpodieMa OECKOHEUHOCTH, CBS3aH-
Hasl C HAYaJILHOW TOYKOHM oTcyera. YUCTO TEOpPETHUYECKH TONY-
YaJIOCh, YTO MOKHO OBUIO 10 OECKOHEYHOCTH JOOABJIATH BCE HO-
BbI€ U HOBBIC YUACTKU UCTOPUYECKUX JAHHBIX, U 3TO MOCTOSTHHO
NPUBOAMIIO Obl K M3MEHEHMIO KAPTHUHBI BOJTHOBBIX IMKJIOB.

B o01iem, Bo3HKKaIa MOJTHAST HEOTHO3HAYHOCTb, CBSI3aHHASI C
BBIOOPOM TOUYKH OTCYETA, UM HYJICBOH TOUKH.

Ho 6puta omHa nopickaska. Jleno B Tom, 4To Takas nmpooieMa
OTCYTCTBOBaJIa B BOJIHOBOM pa3MeTKe. S UMelo B BUY TOT (DakKT,
4TO BOJIHOBasI pazMeTka AWA naBaja aOCONIOTHO UASHTUYHYIO
KapTHHY, KaK MPH TPAJUIIMOHHOM pa3MeTKe (TO eCcTh ClieBa Ha-
NpaBo, MHAa4Ye rOBOPSI, U3 MPOILIOro B Oyayiiee), Tak U Cpapa



HaJIEBO, TO €CTh OT TEKYIIET0 MOMEHTA U JjaJiee B IPOIILIOE.

DTa WHBAPUAHTHOCTh HE JJaBajla MHE MOKOsA. Sl TOYHO 3HaJ,
YTO, €CJIM CBOMCTBA MHBAPUAHTHOCTH MPOSIBIISIIOTCS] HA [IEHOBOM
rpaguke, 3HaYUT, TOUHO TaK K€ OHM JIOJKHBI MPOSIBISATHCS U
BOJIHOBOM OaJlaHCe TIPU BBIICJICHUH LUKJIOB. JlONOTHUTEILHOE
TIO/ITBEPXKICHUE STOW UJIeH S TIOJTyYrI, KOT/a TIOPOOHO O3HAKO-
MUJICSI C TPUHLIMIIOM (POPMUPOBAHUS CTOSTYMX BOJIH B (PUBMKE.

B o01iem-10, s 1 paHbllie TpeArnoarai, 9To aHaJOroM IUK-
JIOB Ha (DMHAHCOBBIX PHIHKAX SIBJISIOTCS CTOSTYME BOJIHBI B (pU3U-
YECKOM MHpPE, HO U3YYHMB U OCMBICJIMB TEOPHIO TTO HUM, 5 CHIe-
JlaJl COBEPIIEHHO Y/IUBUTEIbHOE 3aKJIIOYEHUE: TaK KaK CTOSTYMe
BOJIHBI C TOUKH 3peHus] (PU3UKU TIPEACTABIISIIOT COOOM Cymeprio-
3ULIMIO JBYX MPOTUBOIOJIOKHO HAMPABJIEHHBIX TAPMOHUYECKUX
BOJIH, Oerymieil U OTpaXeHHOW, TO U B cllydae ¢ (DMHAHCOBBHIMU
PbIHKaMU TaKke HeOOXOJMMO yUUTHIBAaTh Cpa3y JiBa HarlpaBJie-
HUSI OJTHOBPEMEHHO.

Berymas (ucryiieHHas) BojHa — 3TO ABUKEHUE U3 MPOIILUIO-
ro B Oyaymiee. OTpakeHHast BOJIHA — TO JIBUKEHUE U3 OymyIe-
ro B mporwioe. [Ipyrumu cioBamu, Oyayiiee ecTh OTpakeHHast
BOJIHA Tiponioro. [loaToMy B KauecTBe IKCHepUMEHTA 51 PEILUI
TIOITPOOOBATh IMPOBECTH BhIJICIEHUE ITUKJIOB CIIpaBa HAJICBO, TO
ecThb u3 Oyaymiero (OT TEKyIeld TOUYKM) U Ha3aj B TIPOILIOE.
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KapTuHa 1MKJIOB NP TAaKOM BbIAETIEHUH, €CTECTBEHHO, OT/IH-
yajiach OT TOM, KOTOpasi Mojydagach B caydyae TPaauIllMOHHOTO
JBVKEHUsI U3 TIPOIILJIOro B Oyayiiee (clieBa Harpagso).
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Ho 3atem, pa3o0paB MpUHIMIT KBAHTOBOW CYTEPIIO3UIINH, S
TIOHSUI, YTO IIUKJIBI HEOOXOIMMO (POPMHUPOBATH UMEHHO IO 3TO-
MY MPUHIIMITY — IPYTUMU CIOBaMU, LIUKJIbI CYIIECTBYIOT BCeraa
BO BCEX COCTOSIHUSIX OJJHOBPEMEHHO, TO €CTb B CYNEpPIO3ULINHU,
YTO CJIEBA HAITPABO, YTO CIIpaBa HAJIEBO MO OCH BPEMEHH.

HpyrumMu cioBaMu, Hy’kKHO IO OYEPeIM aHATM3UPOBaTh — CHA-
yaJia MocJeAHUN BOJIHOBOU MAKET, CMOTPETh, HE COCTOUT JI OH
13 JII000ro nesoro urcia nukios R1. ITorom aHagsormyHeM 00-
pa3oM aHAIM3UPYIOTCS JIBa OCJIETHUX BOJTHOBBIX ITAKETa, TIOTOM
TpH, YeThIpe U T. 1. 11 Bce BpeMsi CMOTPETh, HE COCTOUT JIU TEKY-
11asl MoCJIeI0BaTEIbHOCTD U3 JII0OOT0 1IEI0r0 YMCIa UKJIOB R1.

B ocHoBHOM 51 ipocumThiBaio ot 1 10 16 mocneqHux BOJHO-
BBIX MAKETOB (KaK MOKa3bIBaeT OIMBIT, 3TOTO JOCTAaTOUHO). U ecn
B JTIOOOM M3 3THX BapUAHTOB BO3HHUKAET ITUKJI, 3HAUUT, CUCTEMA
(pukcupyer BOJIHOBOE MPENSATCTBUE, BeJlb CYyNEePHO3UIIUs TIPE/I-
CTaBJisieT cOOOW TeOMETPUUYECKYI0 CyMMY BCEX BO3MOMKHBIX CO-
CTOSTHUM CUCTEMBI.

A Tenepsb npezyiaraio nogpoOHee MO3HAKOMUTHLCS C TIOHSATUEM
CYNEpHo3UIMHU, KOTOPOE UCTIONb3YEeTCS] B KBAHTOBON MEXaHUKE.

B knaccuyeckont pysrke 0ObEKThl MOXHO OIHUCHIBATH, IPH-
JlaBasi UM pa3JInYHbIE TAPAMETPbI, TAKUE KaK:

* M10JIOKEHNE;

* CKOPOCTb;

e Macca.

[Tytrem mpoBeneHust U3MEPEHUI ISl KaXKJOr0 U3 OOBEKTOB



B JIIOOON MOMEHT BPeMEHH MOXHO TOYHO BBHIYMCIUTH 3HAYECHUS
9TUX napaMeTpoB. OJHaKO Ha ypOBHE MUKPOMHPA BCE OOCTOUT
COBCEM I0-APYyromy.

Hleno B TOM, 4TO B MUKPOMHUPE YaCTHUIIbI HENlb3sl ONMUCATh
3aKOHaMM KJjiaccuueckoil (pusuku. CBsI3aHO 3TO € TeM, UTO Ha
KBaHTOBOM YPOBHE YaCTHUIIA MOXKET HAXOIUTHCS B MO3ULIMU A

Nnu xe B no3urmu B:



JInbo B Tak Ha3bIBAEMOW CYNEPIIO3UIIMU, KOTOpasi MPeACTaB-
JIsIeT COOOM HEeUTO CpejiHee:



B Takoy cynepno3unmy nojaokeHue YacTUlbl B O3ULUU A 1
B [IO3ULMK B MOXET UMETh OQUHAKOBYIO BEPOATHOCTD:



Ho ObiBaeT cymneprio3uiivsi, B KOTOPOil BEPOSITHOCTh TOTO, UTO
JacTHIIa 3aiMeT MojiokeHue A, OOJIbIle, YeM BEPOSITHOCTh TOTO,
YTO YaCcTUILIA 3alUMET MoJIokeHue B:



JIn60, HAOOOPOT, BEPOATHOCTH TOTO, UTO YACTHUIIA 3aHIMET I10-
JoxkeHue B, Gonbliie, 4eM BEpOSITHOCTh TOTO, UTO YACTHIIA 3aii-
MET MOJIOKeHHe A:



[1pur 5TOM B COCTOSIHUM CYNIEPIIO3UIIAN YACTUIIA HE HAXOAUTCS
HM B TOUKe A, HU B TOUKe B:



Omna Takxe He HaxXoOUTCA B ABYX TOUKAX OOHOBPEMCHHO!:



YacTuiia B 3TOM COCTOSIHAM KaK Obl BOOOIIE HE MMEET IO3HU-
LIVH:



Oma, rmosyvaeTcsi, B CBoOeM pojie pa3Ma3aHa U 00pa3yeT HeKoe
00JIaKO COCTOSTHUU



Ho Bce MCHACTCA, KaK TOJIBKO ITOABJIACTCA Ha6)'IIO,HaTeJIb.



YacTuila HaUMHAET MEHSATh COCTOSIHUE.
OnHa MOXeT 3aHMMaTh NMO3ULIMI0 A UK no3uiyio B B coBep-
IIIEHHO CJIyYaillHOM TOpsIJIKe:



Takum 00pazom, TpoBOAKUMBIE HAOMOAEHUsT (PUKCUPYIOT, YTO
YacTHIIA HAXOOUTCS JTUOO B TIO3UIUH A



() By

Mnu yto yacTuna HaxoguTcA B O3ULIMA B:



Ho 10 Toro, kak nosiBUTCs HabOmoaTe b, HEBO3MOXKHO OIpe-
JIeJIATh, KaKyI0 IMO3UIIMIO 3aiiMeT YacTUIIA:



HaOmoennie 3a yacturieid Mo3BoisieT e 3aHATh OIHY U3 J0-
CTYITHBIX TO3UIIMI. XOTsI U HEBO3MOKHO 3apaHee TOUHO CKa3arhb,
KaKYI0 U3 JBYX MO3UIIMI 3aliMET YacTUIIa, TEM HE MEHEe MOXHO
npeJcKa3aTb BEPOSITHOCTD €€ MOJIOKeHus !



CoOTBETCTBEHHO, €CJT JOMUHUPYIOIIEH B CYIIEPIIO3UIINU SIB-
JISIETCS TOYKA A, TO U BEPOSTHOCTh TOTO, YTO YaCTHUIIA 3aliMeET
TOUKy A, 6osbie. 1 HA000pOT, COOTBETCTBEHHO:



\Y 181 paccMOTpEsI C BAMH BO3MOKHOCTb YaCTUILIbI 3aHATH IBC
MO3UIIH:



OpHako Ha caMOM JieJie TaKUX MO3UIIUI MOXET ObITh TOpa3o
OOJIBLIIE:



B o6r1iemM, CKOJIbKO yrOIHO.
[Tpu 5TOM CyIlIeCTBYET JIUIIL OOJTBINAs BEPOSTHOCTh TOTO, UTO
yacTulia 3aiiMeT OJJHU MO3UIUU:



W meHbI11asi BEpOSTHOCTH TOTO, YTO OHA 3aMET JpYyrue Mo3u-
1N



[TosTOMy, OCHOBBIBasICh Ha ITUX HAOMIOACHUSIX, MOKHO IO-
CTPOWTH BOJIHOBOW rpachvK BEpOSITHOCTEH pactipenenieHus1. Be-
POSITHOCTEM TOro, Kakue MO3ULIMU YacTUIIA 3aiiMeT, a Kakue He
3aiimMeT (¢ OOJIBbINEH UM MEHBIIIEH BEPOSITHOCTHIO):



daxT TOro, 4TO TAKUM 00Pa30M MOXKHO MPEICKA3BIBATH ITOJIO-
’KE€HUE YACTHII, JIEKUT B OCHOBE MHOTMX KBAaHTOBBIX ()EHOMEHOB,
KOTOPBIE Ha3bIBAIOTCS KOPITYCKYJISIPHO-BOJIHOBBIM /1yaJIM3MOM.

AHaOruYHbBIM 00pa3oM, ¢ TOUKH 3peHuss AWA, pa3BuBaeT-
Cs M IEHOBOM rpapuk. [Ipyrumu cioBamu, HEBO3MOXKHO 3apaHee
TOYHO CKa3aThb, KaK MoBeeT ceOs 1ieHa B OydyIeM, Tak Kak Bce-
I71a CYILECTBYET HECKOJIBKO CLIEHAPUEB €€ PA3BUTHS C PA3JIMYHBbI-
MU 110 BEJIMYMHE (AMIUIUTYIE) BEPOATHOCTAMM.

OpHako, MpoBOAS 3aMEPBI, KaXkIbId pa3 Mbl MOKEM ITyTEM BbI-
YKCJIEHWH OIPeJesNTh, B KaKyl0 00JIaCTh BEPOSTHOCTHOW KPH-
BOM nonazieT Tekyuias ¢asa. Ho BepHemcs k BoiHOBOMY rpacu-

Ky.



Kak mbI yke 3HaeM, ero aMmIUIMTyga KojieOaHUil OMHChIBAaeT
BEPOATHOCTD TOT0, KAKOE MOJIOKEHUE YacTULa MOXKET 3aHATH, a
KaKO€E HeT.

Ecii MBI BHUMATEIBHO IIOCMOTPUM Ha 3Ty KPUBYIO, TO YBU-
JUM:

BonHoBasi KpuBasi BEpOSTHOCTEN OUeHb CUJIbHO HAIIOMUHAET
KOHIIEHTPUUECKHE CTOSTUME BOJIHBI, BOSHUKAIOIIME BOKPYT Majia-
OILIEN KaIUIH.



Cornacurech, O4E€Hb MTOXOKE.

51 He 3ps paccMOTpes IPUHIIMIT CYTIEPIIO3UIIMU B CAMOM Ha-
yasne. Bejb UMEHHO MPUHIUI CYNEPIIO3UIIUU JIEKUT B OCHOBE
(hopMupoBaHUs CTOSYUX BOJIH, O KOTOPHIX pedb MOUJET Aajiee.
VIMeHHO 103TOMY $1 UCTIONB3YIO €r0 IIPU pacueTe BOTHOBBIX IIUK-
JIOB.



Crossune BOJIHbDBI

Teneps 1aBaiiTe IOrOBOPUM O TOM, YTO TAKOE CTOSTYME BOJTHBI.
Hs Havasla paccMoTpuM Tipoctoi pumep. Ilpukpenum oavx
KOHEI| BEPEBKU K CTEHKE, & BTOPOU KOHEll ITPU 3TOM HAYHEeM pac-
KauMBaTh.

[o BepeBke HauMHaeT OexaTh BOJIHA, KOTOpasi 3aTeM OTPa3UT-
cs. MBI IpojiofikaeM KadaTh CBOOOTHBIN KOHEIl BepeBKU. Boi-
HBI, OeryIye B MPsAMOM M 0OpaTHOM HaIpaBJIeHUsIX, CKIIabIBa-
1orcs. Ho MBI BUIMM TIOJTHBIN OeCTIOPSIIOK.



MeHsieM 4acToTy KojieOaHUi JI0 TeX TOop, TIOKa He BO3HUKHET
YCTOMYMBAs KAPTUHA CTOSTYEU BOJTHBI.



Myusocrs lMyunoers [Myunocrs  [Myuwocms

MB!I BUOMM TOYKH BOJIHBI, KOTOPBIE OCTAIOTCA Ha MecTe. ITO
VHTEP(EPEHIIMOHHBIE MUHUMYMBI, WIN Y3JIbl CTOSAYEW BOJIHBL.
Takske Mbl BUIUM TOYKH, KOJIEOMIOIMECS C MAKCUMAJIBHOW aM-
IUIMTYJOM. DTO MHTEP(EpEeHIIMOHHbIE MAKCUMYMBI, WM ITy4Y-
HOCTHU CTOsIYel BOJIHBL. MOXHO YBEJIMYUTh YACTOTY KoJeOaHUi
CBOOOJHOTO KOHIIA BEPEBKM U TaKke YBUJETb CTOSUYIO BOJIHY,
HO C MEeHbIIIeH AJIMHOM BOJIHBL. [J1aBHOE ycioBHe, 4ToOBI Ha pac-
CTOSIHUM MEXAYy MUCTOUHMKOM U CTEHKOM YKJIA/IbIBAJOCh LIEJIoe
KOJINYECTBO MOJIOBUH JUIVHBI BOJIHBI.

WTak, Mbl TO3HAKOMUJIUCH C TPOCTEUILEN NILTIOCTPALIEN CTO-
sg4ux BoJH. Teneppb naBaiite pazdepeM CTOSYME BOJIHBI C TOUKU
3peHus (PU3NKHU.

Crostuast BOJIHA — 9TO BOJIHA, KOTOpasi 00pa3yeTcst py HaJIo-



JKEHUU JIBYX BOJTH C OJIMHAKOBOM aMIUTMATY/ION U 4aCTOTOM, KOT/Ia
BOJIHBI IBUKYTCSI HABCTPEUY JIPYr APYry (UCIyIleHHAsl U OTpa-
’KEHHasl BOJIHBI).

Ecnmu B cpene pacnpocTpaHseTcsl OMHOBPEMEHHO HECKOJIBKO
BOJIH, TO KOJIeOaHUSI YaCTUIL CPe/ibl OKa3bIBAIOTCS reOMeTprye-
CKOH CyMMOM KOJIe0aHMiA, KOTOPBIE COBEPINAIN Obl YACTULIBI TIPH
pacIpoCcTpaHeHUH KaXI0W U3 BOJIH IO OT/AETBHOCTH. ITO YTBEP-
KJEHWE Ha3bIBAETCS TIPUHIIMIIOM CYIEPIO3UIMK (HAJOKEHWS)
BOJIH.

B ciyuae, korga koneOaHusi, 0OYCTIOBJICHHBIE OTIETbHBIMU
BOJIHAMM B KQKJJOM U3 TOUYEK Cpe/ibl, 00Iadal0T MOCTOSIHHOM pa3-
HOCTBIO (pa3, BOJIHBI Ha3bIBAIOTCS KOorepeHTHhIMH. [Ipu crioxke-
HUM KOTEPEHTHBIX BOJH BO3HHUKAET sIBIieHUE WHTepP(EepEHIINH,
3aKJTI0YAIOIIEeCs] B TOM, 4TO KOJIeOaHUsI B OJHUX TOYKAX YCHUJIH-
BaIOT, a B IPYI'MX TOYKAX OCIa0MsIoT APy Apyra. Bo3Hukaromuit
B pe3yJ/ibTare KosieOaTelIbHbIN MpOoIecc Ha3bIBaeTCs CTOSTYE BOJI-
HOM.

Ha mpaktuke cTosure BOJHBI 0Opa3ylOTCsS TIPU OTPaKEHUN
BOJIH OT pa3inuHbIX nperpaji. [lagaomas (ucnyiieHHas) Ha pe-
rpajay BoJHA 1 OeryIas el HaBcTpeuy (OTpakeHHas ) BOJTHA, Ha-
KJIAJIBIBASICh IPYT HA JIpyra, (GOpMUPYIOT CTOSIIYIO BOJIHY.

Takum 00pa3oM, CTOSYYI0 BOJHY MOXHO IPEJICTABUTh Kak
CYTEPIIO3UIHNI0 (CyMMY) IBYX TIJIOCKHX BOJIH, PACIPOCTPAHSIIO-
IIMXCS BIOJb OCH X B POTUBOMOJIOKHBIX HAITPABJICHUAX. YPaB-
HEHMS JIBYX IIJIOCKHUX BOJIH, PACIPOCTPAHSIONIUXCS BIOJIb OCH X
B ITPOTUBOIOJIOKHBIX HAMPABICHUSIX:



Y1 = A cos(wt — kx + @),
Py = A cos(wt + kx + @).

Crnoxenue 3tux (PyHKIMM, CONIACHO (POpMYJIE CYMMBI KOCH-
HYCOB JIa€T CJIeyIOIlee BbIpakKEHHUE:

U =y, + P, = 2Acos (kx + @) cos (mt + @)_

YtoObl MPUBECTH 3TO ypaBHEHUE K OoJiee MPOCTOMY BU]1Y, BbI-
6epeM TOUKy Havajia OTCYeTa X, TaK YTOObI pa3HOCTb (Pr—(| CTa-
na paBHo# 0. AHAJIOTMYHBIM 00Pa30M MOCTYIHMM U C TOYKOW Ha-
yana orcuera t. Ee BeIOepeM Tak, 4ToObl CyMMa (p |+, TOXE CTa-
Ja paBHow 0.

[Tocne Takux mpeodpa3oBaHuii popmysia CTosTUeld BOJIHBI OY-
JeT IMeTh BU]]

P = 2A cos kx cos mt
k = 2T
3amMeHMB BOJIHOBOE YMCJIO k ero 3HaueHuem A, mo-

JIy4UM ypaBHEHHE CTOsTYE BOJIHBI, YIOOHOE [Tl aHaIM3a KoJle-
OaHUI YaCTHI[ B CTOSYEN BOJIHE:

W = 2Acos 211% cos wt.



W3 s3TOro0 ypaBHeHus1 BUAHO, UTO aMILTUTY/AA KOJieOaHWI 3aBU-
CHUT OT X: B TOUKAX, KOOPIAMHATBI KOTOPBIX YAOBJIETBOPSIOT YCJIO-
BUIO

X
21Ti = +nm(n = 0, 1, 2...),

aAMILTATYJa KOMeOAaHUH JOCTUraeT MaKCUMaIbHOTO 3HAYEHHMSI.
DTU TOYKHU HA3BIBAIOTCS MYYHOCTSIMU CTOSTUE BOJTHBI.
3HaueHus1 KOOPAUHAT ITyYHOCTEH PaBHBI

Xpyy = J_rnE (n = 0, 1, 2..n).

B TOYKAX, KOOPOAWHATBI KOTOPLIX YAOBJIICTBOPAIOT YCJIOBUIO

X 1
2111 =+ (n+ E)H (n = 0, 1, 2 ..n),

amIuIMTyza Kosnebanui odpamaercs B 0. DTH TOUKHM Ha3bIBa-
I0TCS1 y3JIAMU CTOSIYEd BOJTHBI.

Touku cpejibl, HAXOAAIIMECS B y3J1ax, KoJicOaHUI HE COBEp-
maioT. KoopauHatel y3710B UMEIOT 3HAYeHU ST



1.2
Xpap = i(n+§)§ (n = 0, 1, 2 ..n).

W3 31HX (popMyl creayer, YTo pacCTOSAHUE MEX]y COCEIHU-
MU MYYHOCTSIMM, TaK k€ KaK M PACCTOSIHUE MEXK]Y COCETHUMU
y371amu, paBHO A/2. ITy4yHOCTH UM y3/1bl CABUHYTHI JPYT OTHOCH-
TEJIBHO JIpyra Ha YETBEPTD JUIMHBI BOJIHBI A/4.

Y

Y3en Y3en VY3eu Y3en

§<——A/2—»§«—A}2 —M—AfZ—b

Crosiuast BOJIHA HE TIEPEHOCUT SHEPruio. [IBaxapl 3a nepuosn
IIPOMCXO/IUT IYJIbCAIUSA — IPEBPAILEHUE SHEPTUU CTOSTYEN BOJI-
HBl TO MOJHOCTBIO B MOTEHIUAIBHYIO SHEPIUI0, COCPEJOTOUYCH-
HYIO B OCHOBHOM BOJIM3H Y3JI0B BOJIHBI, TO TIOJIHOCTHIO B KUHETH-
YeCKYI0 HEpPruio, COCpPEIOTOYEHHYI0 B OCHOBHOM BOJIM3H ITyY-



HOCTEel BOJHBI. B pe3ynbrare MpoMCXOOuT mepexos SHepruu ot
Ka)KOTO y371a K COCEIHUM ITyYHOCTSIM U 0OpaTHo.

31ech HEOOXOIMMO OTMETUTD, YTO CTOSTYME BOJTHBI SIBJISIOTCS
JOCTATOYHO YaCThIM sIBJIEHHEM B (przrueckoM Mupe. OHU MOTYT
BO3HHKATh B CTPYHAX, CTEPIKHSIX, JKUJIKOCTSIX, BO3IYIIHBIX CTOJ-
6ax 1 T. 1., TO3TOMY $I CIENAJI TIPEATONOKEHNE O TOM, UTO CTO-
sIYMe BOJTHBI MOTYT MPOSIBJIATLCSL U HA LIEHOBBIX rpadukax ¢u-
HAHCOBBIX aKTHUBOB.

OcTaBaJIoCh TOJIBKO HAWTU NOOXOAAIIEro KanauaaTa. Y tTakom
KaH/IMAAT IeMCTBUTENILHO HAILIEJICS — 3TO BOJIHOBBIE IIUKJIbI, KO-
TopbiMU oniepupyeT AWA.

Ha-na, Bel He OCIIbIIATUCh. IMEHHO BOJTHOBBIE IIUKJIBI BBICTY-
MAl0T aHAJIOTOM CTOSTYMX BOJIH Ha (DMHAHCOBBIX PHIHKAX.

Ho mpexnae uem Mbl MPOJOIKHAM, HEOOXOIUMO pa300paThCs
C TAKUM TOHATUEM, KaK UHTepgEpeHIHs BOJIH. [Ie10 B TOM, 4TO
CTOSIYME BOJIHBI SIBJISIIOTCS CJIEACTBUEM TaKOro (PyHJaMEHTAIb-
HOTO SIBJIEHUS B (pUBHKE, KaKk MHTepgepeHIrs BOJH.



NuTepdepeHiusi BOJIH

B Marepualjie, NOCBAICHHOM CTOAYUM BOJIHAM, A YK€ I'OBO-



PUJI O TOM, YTO CTOSYME BOJTHBI BO3HUKAIOT B IPOLIECCE HAJIOKE-
HUS1 OETyIel U OTPaKeHHOW TApMOHMYECKHUX BOJTH.

CrouT OTMETUTH, YTO MPUPOAA BOJHOBBIX ITPOLIECCOB 3/EChH
pos aOCOMIOTHO He Urpaer. DTO MOryT ObITh MEXaHWYeCKue
BOJIHBI B YIIPYT'Oil CpeJie, NEKTPOMArHUTHBIE BOJIHBI (B YaCTHO-
CTH, CBET) B IPO3PAYHOM Cpelle WM, HalpuMmep, B Bakyyme. U
JaKe, KaKk B HAlllEM CJIy4yae, [ICHOBbIE BOJIHBI, BO3HUKAIOIIME HA
rpadgukax (puHAHCOBBIX AKTUBOB.

Ho HecmoTps Ha Takue, Ka3ayioch Obl, KAPAMHAIBHBIE pa3/iu-
YK B IPUPOAE BOJIH, KJIIOYEBBIM ITOHATHEM 3/1€Ch IO-ITPEKHEMY
BBICTYIIAE€T IPUHLIMII CYNIEPIIO3ULIMUA, O KOTOPOM $1 pPacCKa3blBaJl
paHee.

CyTp npuHIMIIA CYNEPHO3ULIMM 3aKJII0YAETCS B TOM, 4TO €c-
JIM JIB€ TapMOHUYECKME BOJIHBI HAKJIAJBIBAIOTCA APYr Ha JApyra
B OITPE/ICICHHON TOUYKE WM 00JIaCTH MPOCTPAHCTBA, TO OHU TIO-
POXAAI0T HOBBIM BOJIHOBOM ITPOLIECC.



Myusocrs lMyunoers [Myunocrs  [Myuwocms

[pu sTOM 3HaYEHME KONEOMOIIECs] COBOKYITHOM BOJTHBI BCe-
raa OyJeT paBHO CyMMe COOTBETCTBYIOIIUX BEJIMYMH UCIYILEH-
HOW M OTPa’KeHHOU BOJIH I10 OTAEIBHOCTU. TakuM 00pa3oM, CTo-
SYYyI0 BOJTHY MOJKHO PacCMaTpuBaTh Kak CYMEpIIO3UIHI0 Oery-
1Ied U OTPaKEeHHON rapMOHUYECKUX BOJTH.

OpnHako ecny Mbl OyJieM FOBOPUThH HE O CTOSYMX BOJIHAX, 00-
pa3yloIuXcsl B pe3yJbraTe CIOKEHHS OeryIied u oTpakxeHHOH
rapMOHUYECKMX BOJIH, & O CYNEPIO3ULMU JIByX OTAENBHBIX TO-
YEeYHbIX UICTOYHHUKOB BOJIH, TO /ISl OITMCAHUS TOHATUSI UHTepde-
PEHIIMK HaM MOHAI00UTCS OTpe/ie/ieHUe KOTePeHTHOCTH.

[IpocTo Koraa peub UAET O CYNEPIO3UIUU UCTTYILIEHHO! U OT-
Pa’KEHHOU BOJIH (IOIYCTUM, B CTPYHAX ), OHU 10 YMOJIYAHHUIO I10-
JIy4aloTCsl KOTEPEHTHbIMU U3-32 YCJIOBUSI TAPMOHUYHOCTH.



KOI'EPEHTHBIE UCTOYHUKU

HOHYCTI/IM, Yy HaC UMCIOTCA IBA TOYCYHbIX UICTOYHHKA, CO3/1a-
IOIIIUE BOJIHBI B OKPYKAIOMIEM IMTPOCTPAHCTBE.

Ecnu npu 3TOM yactota Kose0aHui STUX UCTOUHUKOB (4acTo-
Ta BOJTH) OMHAKOBA U Pa3HOCTh (ha3 KojieOaHMI C TEeUeHUEM Bpe-
MEHU HE MEHSIETCs, TO TAK1e UCTOYHUKHU BOJIH HA3bIBAIOTCS KO-
repeHTHbIMU. CKJIaJbIBAsICh APYT C IPYTOM, KOT€PEHTHBIE BOJIHBI
CMOCOOHBI UHTEP(EepUPOBATH.



I'pe&eﬂb BnaAuHa

Yanbl Myunoctu

WuTepdepeHtys BOIH — CIOKEHNE KOTEPEeHTHBIX BOJH C 00-
pa30BaHMEM YCTOMYMBOM KapTUHBI MAKCUMYMOB U1 MUHUMYMOB
aMILTUTYbI KosleOaHui. Ha npumepe Hubxe Mbl BUAUM, YTO B TEX
TOUKaX Cpejibl, I1e rpeOHM BOJIH CKJIABIBAIOTCS CO BIAJAWHAMH,
00pas3yloTcs y37bl (CTOSYMX BOJH), Ha3bIBa€Mble MUHIMYMAMH
UHTEp(EepeHIINN:



rpeﬁem, B"aﬂnna

Al s Kerepgepmann

B Tex e Toukax cpefipl, rjie MPOMCXOIUT CIOKEeHUE «IPeOeHb
ToC TpedeHb» MO0 «BHAIWHA TUTIOC BIIAJWHA», 00Pa3ylOTCs
IyYHOCTH (CTOSYMX BOJIH), WJIM MAKCUMYMBbI MHTEP(EPEHLIUU:



lpe6exp Bnaguwna

.,.-"""’-'7:"'

YCJI10BUA MAKCUMYMOB N
MMHUMYMOB UHTEP®EPEHIINN

Ntak, paccMOTpyUM ABa UCTOYHMKA KOT€PEHTHBIX BOJIH S1 1
S2.



JUIs IPOCTOTBHI CUATAEM, YTO MCTOUYHHMKM HM3JIy4YalOT BOJHBI
OJMHAKOBOW aMIUIATYAbI, @ PA3HOCTh (pa3 MEX1y UCTOUHUKAMU
paBHa 0. [Ipyrumu ciaoBamu, IpeAoNIOKUM, YTO 3TU TOUEUHBIE
VICTOYHMKH SBJIAIOTCS TOYHBIMU KONUAMM YT Ipyra.



Teneps BeIOEpEM HEKOTOPYIO MPOU3BOJILHYIO TOUKY A, B KO-
TOpO# OyneM (hPUKCHPOBaTh HAJIOKEHUE BOJIH, UCITYIIIEHHBIX UC-
TouHuKamMu S1 u S2.

OueBUMAHO, YTO pe3yJpTaT MHTEP(PEPEHUMHN (HAIOKEHUS
BOJIH) B 9TOU TOUKe OyAET 3aBUCETh OT Pa3HOCTH XO/a BOJH, KO-
Topyto 0603HaunM Kak fensTa d (Ad). [Ipeamonoxum, uro pas-
HOCTb x0/1a (Ad) paBHa MOJIOBUHE JIJTUHBI BOJIHBI (A/2):



Torga B TOUKy A BOJIHBI IPUIIYT B IPOTUBO(a3e, TO eCcTh rpe-
OeHb UCTOUHMKA S2 MpUAETCs Ha BNaaAuHy nuctoynuka S1. B pe-
3y/bTaTe TAKOTO HAJIOKEHUS BOJH MPOU3OMAET X OocladieHue
JpYT IpyroM U B Touke A oOpasyercst MHTepgepeHIIMOHHBIN MU-
HUMYM (y3€JI CTOSTUEl BOJIHBI).

O4eBUIHO, YTO ITOT pe3ysbTaT OyAeT TOJBKO MPH YCIIOBUH,
korga Ad =1/2,3/2,5/2, ...n 1 T. 4. IJIAHBI BOJIHBI (JIIMOAA):



Ad =1/24, 3.2, 5/2A...n

Torga ycinoBue MuHuMyma nHatepdgepeniuu (rae k — Bospac-
TaoImuid K03 GUITUEHT) OyIeT CJIeTyOIMIM:



k=0,1,2,..n,
Ad =12, 327,524 .. n,
Ad = (2k+1) %

JpyruMu cioBaMy, aMIUTMTYAa KOIeOaHW B IAHHOW TOUKE
MUHUMAJIbHA, €CJIA Pa3HOCTh XOJIa JIBYX BOJIH paBHA HEYETHOMY
YUCITY TIOJYBOJIH.

Ecmu pa3nocts xona (Ad) paBHa OTHOM JJIMHE BOJTHBI (JIIMO-
Ja), TOraa B TOYKY A BOJHBI MPUIYT B OJUHAKOBOU (pasze, TO
€CTb BMAaJWHA UCTOUHUKA S2 MPUIETCS HA BMAJWHY UCTOUYHHUKA
S1, wiu, HA0OOpOT, TpedbeHb UCTOUHUKA S2 TIPUIETCS Ha rpe-
6enp ucrounuka S1. B aTom ciydae odpaszyercst uHTEphepeHIm-
OHHBIA MAaKCUMYM (ITy4YHOCTb CTOSIUY€l BOJIHBI), XapaKTEPU3YyIo-
IIWIACS YCUJIEHUEM Pe3yJIbTUPYIOIIEH BOJHBI:



Ad=A, 2A, 3A..n

[Tpu 3TOM OYEBHUIHO, UTO PE3ybTAT OYET OIUHAKOBBIM, €CJTN
Ad=1,2,3,...n U T. A. JJHAHBI BOJHH (JIIMO1a):



k=0,1,2,..n,
Ad=A, 2A, 3A...n,
Ad = kA

Toraa ycnoBue MakcuMyma UHTepgEpeHIIuu, TO €CTh AMILIH-
TyJa KoneOaHuil B JAHHOW TOYKE MaKCUMaJIbHA, €C/Id Pa3HOCTh
XOJla paBHa I1eJIOMY YKCJTy BOJIH, WJIM MOXKHO CKa3aTh MO-JPyro-
MYy: KOTJ]a pa3HOCTb XOJ/Ia PaBHA YETHOMY YHUCITY TIOJTYBOJTH.



k=0,1,2,..n,
Ad=A, 2, 3A..n,
Ad= (z:q%

Tenepp naBaiiTe MOJBITOKUM.

1. HTepdepeHIMOHHbIE MUHUMYMbl BO3HUKAIOT, KOTJa pas3-
HOCTb XOZIa PaBHA HEYETHOMY KOJIMUYECTBY IOJIYBOJIH.

2. NnTepdepeHIIMoHHbIe MAKCUMYMBI 00pa3yoTCsl, €CIU pas-
HOCTb XOJJd PaBHA YETHOMY KOJIMYECTBY ITOTYBOJIH.

Bor noyemy B ajbTepHaTMBHOM BOJHOBOM aHAJIM3€ UIpaer
OOJIBIIYIO POJIb MOHATUE YETHOCTH U He4eTHOCTU. OHU MMEIOT
HENoCPeACTBEHHOE OTHOIIeHUE K MHTEp(EPEHIIMOHHON KapTh-
HE Cpeibl, B HALLIEM Clly4yae pbIHKa.

[TosTOMy BbIIIE/IEeHHE BOJTHOBBIX LIMKJIOB MOKHO CPaBHHUTH C
AHAJIM30M MHTEP(EPEHIIMOHHON KapTUHBI PhIHKA, KOTOPas I0-
CTOSIHHO U3MEHSETCS 110 MEPE BO3HUKHOBEHUSI HOBBIX BOJTHOBBIX



MojIeJiel, BBICTYTIAOIINX B POJIM CBOEOOPA3HBIX HICTOUHUKOB KO-
T€PEHTHBIX BOJIH.

[Ipu 3TOM MyYHOCTU CTOSYMX BOJH (ILIMKJIBI M TIOTYIVKJIBI)
Oy/lyT COOTBETCTBOBATh MaKCUMyMaM HMHTep(MEpeHIInH, a y3JIbl
CTOSIYMX BOJIH (JIpOOHBIE ITUKJIBI) OYAYyT COOTBETCTBOBATH MUHHM-
MyMam UHTep(EpEeHLINH.

Uuknbl
Opo6Hble UMKNbI

Monyuuknbl

\Am’ \" 4

MyuHocTs MyusocTs MyuHocTs

Kpome storo, B AWA HCIonb3yeTcst aHaJIOrusl MEXY LIEHO-
BbIM I'pa(pIKOM U BOTHBIM TTOTOKOM.
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Bce neno B unTepdepeHIm cTosurx BOJIH, KOTOPbIE MTPOsIB-
JISTIOTCSA, KaK M3BECTHO, B JIIOOBIX Cpefiax.

CMmoTpuTe caMu: Ha peKax CTOsiuMe BOJIHBI — 9TO BaJibl. Ha 1ie-
HOBBIX I'paprKax CTosiure BOJHbI — 3TO IMKJIbL. Ha pekax oOmna-
cTU TypOYJIEHTHOCTU HAa3bIBAIOTCS OOYKaMU, B AJIbTEPHATUBHOM




BOJIHOBOM aHaJIM3¢ UM COOTBETCTBYIOT JIpoOHbIe ITUKIIbL. Hy a
(popma penbeda pycia (moporu, nepekarsl U T. 4.) €CTh HE YTO
MHOE, KaK MOJYIUKJIbL. B 001eM, CyTh y HUX OJIHA M Ta XKe.

Bce oHu mpencraBisior codori cBOeoOpa3Hbie Mperpajbl Ha
NyTH JIBUKEHUS MOTOKA. [103TOMY MX HEOOXOIUMO MPEOoJIeTh,
9TOOBI Y HEro OblIa BO3MOKHOCTD JIBUTAThCS JJaJiee.

B oOmem, Takass aHaJOrHs MO3BOJISET HE TOJBKO 3arloM-
HWTb HEMPOCTbIC Ha3BaHUSI OCHOBHBIX KOMOWHAIMIA Tap, KOTO-
phie (PUKCHPYIOTCS B BOJTHOBOM OaJlaHCe, a 3aTeM TMePEeHOCSTCS B
TAOJUITy y4yeTa IUKJIOB, HO U TOy4UTh O0IIee TIPe/ICTaBIeHUE O
TOM, B KAKOM MeCTe IIEHOBOTO PycJia Mbl HAXOUMCS B TEKYIIIUIA
MOMEHT.

060 BceM 3TOM MbI U OyJIeM TOBOPHTH JIaJiee.



3akoH bepHyJ/H 1 pesKUMbI
Te4eHMsI ;KUJIKOCTH

Ho ny1g Havana naBanTe BCIIOMHUM TaKOU BaKHBIN 3aKOH I'M/I-
POAMHAMMKH, KaK 3aKOH bepHysuin.

3akoH bepHysuM ycTaHaBIMBAET 3aBUCUMOCTh MEKIY CKOPO-
CTBIO MTOTOKA JKUAKOCTH U ee AaByieHreM. COrJIacCHO 3TOMY 3aKO-
HY, €CJI1 BAOJIb JIMHUM TOKA JaBJICHUE KUAKOCTH TOBBIIIACTCS,
TO CKOPOCTh TeUeHHsI yObIBaeT, 1 HA0OOPOT.




JlJ1 CTaMOHApHOTO TEYEHU I HECKMMAEMOU KUIKOCTH ypaB-
HeHue BepHy/m MoxeT ObITh TOyYeHO KakK CIIe/ICTBHE 3aKOHa
COXpaHEHMs SHEPruu. 3aKoH bepHym yTBepkaaer, 4ro

pv’

N + pgh + p = const,

e @ — IJIOTHOCTh KHUIKOCTU;

¥ — CKOPOCTb MOTOKA;

h — BBICOTA,;

P — IaBJIeHUE;

g — YCKOpeHHue CBOOOIHOTO MaIeHUS;

KoHcraHTa B paBoii 4acT MHOT/Aa HA3bIBAETCS MOTHBIM JaB-
JICHUEM, WM BECOBHIM JaByicHreM. OHa MOXET MEHATh 3Hayve-
HUE JIS1 Pa3IMYHBIX JIMHUN TOKA.

Ecmu mocmotpeTs Ha (popMyJly BHUMATEIBHO, MOXHO 3ame-
TUTb, YTO PAa3MEPHOCTb BCEX CIAraeMbIX — 3TO €IMHUIIA SHEPTUr
B €IUHULE OOBEMA.

[lepBoe 1 BTOpOe ciaraeMbie ypaBHeHUs BepHyIIM UMET
CMBIC/T KHHETUYECKOM 1 MOTEHIIUATIbHON SHEPT YU, TIPUXOSIIeH-
sl Ha eIMHUITY 00beMa KUJKOCTH.

TpeTbe cnaraemoe Mo CBOEMY CMBICITY SIBJISIETCSI paOOTOM CHJT



JaBJIEHUS, HO B TUAPABJIMKE 3TO CJIaraéMoOe MOKET Ha3bIBaThCs
SHEPruer JaBJeHUs U MPECTABIsET COOOM YacTh MOTEHIUAb-
HOW SHEPruHu.

Takum 00pa3zoM, eciii BEpHYTbCS K CAaMOMY 3aKOHY, KOTOPBII
IJ1aCUT, YTO €CJIU JaBJIEHUE KUAKOCTH MOBBIIIAETCS, TO CKOPOCTh
TeYeHHs1 yObIBAaeT, 1 HA0OOPOT, MOXKHO C/ENaTh BBIBOJ, UTO B
cllyyae pocTa JaBJIeHUsI IPOUCXOAUT MEPEX0]] SHEPTUU U3 KUHE-
TUYECKOU B IOTEHLIMAIBbHYIO. A B ClIyyae YBEJMYEHUsI CKOPOCTU
TEYEHHUsI OCYIIECTBIISIETCSI, HAOOOPOT, MEPEXO]l SHEPTUN U3 T10-
TEHUUAJIBHOW B KUHETUYECKYIO.

Takue nepexoapl OHOTO BU/IA SHEPTHH B JPYTOi K HAOOOPOT
OUYEHb CUJIbHO HANOMMHAIOT MOBEJEHHE CTOSYEN BOJIHBI, KOTO-
pasi, Kak U3BECTHO, HE IEPEHOCUT SHEPTUI0, & COXPAHSIET €€ HU3-
MEHHOM.

JIBa1pl 32 MEPUOJ Y CTOSTYMX BOJIH IPOUCXOAUT MpeBpalie-
HUE SHEPIUU TO MOJHOCTHIO B MOTEHIUAIBHYIO, COCPEJOTOUYEH-
HYIO B OCHOBHOM BOJIU3M Y3JI0B BOJTHBI, TO TIOJIHOCTHIO B KUHETH-
YeCKYI0, COCPEIOTOUEHHYIO B OCHOBHOM BOJIM3H ITyYHOCTEH BOJI-
HBI.

OnHako BepHEMCS K I'MIPOAVHAMUKE.

Kak g yxe rosopwi, B AWA uCIoNb3yeTcs aHAJIOTUsl MEXLY
LEHOBBIM I'pa(pyKOM U JABUKEHUEM KUJKOCTH, HAIpUMeEp Tede-
HUEM BOJIbl B pyCJIax pekK.

VIMeHHO 03TOMY PUMEHSETCS OY€Hb MHOTO TEPMUHOJIOTHU
u3 padrunra (paTUHT — 3TO CIUIAB MO PeKaM WJIM UCKYCCTBEH-
HBIM KaHaJIaM Ha OOJIBIION HAyBHOM JIOMIKE, HA3BaHNE KOTOPOU



Y J1aJI0 UMl STOMY 3aHATHIO), & TAKKE YACTUYHO UCTIOJIb30BAHBI
Ha3BaHUs U3 TMAPOAVHAMUKH.

Kcrarun, paccmarpuBast Kak-To Ha JOCyre TaKOM pasfiesl Tuj-
POIVMHAMUKH, KaK PEeXHMMBbl T€UEHUs KUAKOCTH, 4uciao Pei-
HOJIBJICA, 51 BAPYT HAIea Ajsi ceOsi MHTEPECHBIM BBIICNUTD T
YYaCTKH JIBUKEHUS BOIHOIO MOTOKA, IAE IMTPOUCXOANUT BO3HUK-
HOBEHME TYpOYJEHTHOCTHU (3aBUXPEHUI).

OmnbITH 1O 3TOMY BOMPOCY OBUIM MPOBEIEHBI AHITIMHACKUM
yuensiM OcoopHom Perinomsacom B 1883 r. Ho gasaiite mo mo-

PAOKY.

WTak, cornmacHo 3akOHaM T'MIPOAMHAMUKM, CYILIECTBYET ABa
OCHOBHBIX PEKUMA TEUCHU S KUJKOCTH:

* JlamuHapHOE T€YeHHE — MPOLIECC, TPU KOTOPOM KHUJIKOCTb
WJIY ra3 NepeMeranTcs cliosMu 0e3 epeMenIMBaHus 1 MyJbca-
it (HeT OecropsIOUHBIX OBICTPBIX U3MEHEHUI CKOPOCTHU U J1aB-
JieHus1). XapaKTepu3yeTcs CIOUCTBIM XapaKTEPOM TEUECHU S KUJI-
KOCTH, OTCYTCTBHEM IE€PEMELIMBAHNS, HEU3MEHHOCTBIO JIaBJie-
HUS1 U CKOPOCTH BO BPEMEHH.

* TypOyneHTHOe TeueHre — MPOIIecC, KOTr/ia MpH YBeTUIESHUH
CKOPOCTU TEUeHHS KUIKOCTH WM Ta3za 00pa3ylTcs HEJTMHEH-
Hble (ppaKTaybHble BOJHBL [Ipr 3TOM IpOMCXOAUT BUXpeoOpa-
30BaHUE C BpalllaTeJbHbIM JBUKEHUEM KUIKOCTH, BO3HUKAIOT
HenpepbIBHbIE MYJIbCALIUU JIABJIEHUS U CKOPOCTU B IOTOKE BOJIBI.

Kcratu, oOparute BHUMaHue Ha (ppa3y «BO3HUKAIOT HEMpe-



PBIBHBIC MYJILCAIIMM JABJICHUS U CKOPOCTH B TIOTOKE BOIbI». To
€CTh TIepexo]] MOTCHITUAILHOW SHEPIMU B KUHETHYECKYIO HEP-
THI0 ¥ HA000pOT. Bce B TOUHOCTH KaK y CTOSTYMX BOJIH.

A Tak kak B AWA [BIKEHHE IIeHbl pacCMaTpuBaeTcsl Kak
CBOEOOPA3HBIN BUXPEBOU MOTOK, HAC OYIyT MHTEPECOBAThH TOJIb-
KO PEXUMBI TypOYJIEHTHOTO TeYEeHUsT KUIKOCTH.

PEKUM TYPBYJIEHTHOI'O TEUEHU A
ANIAKOCTHA ITPU PACIIMPEHUU ITOTOKA

CornacHo uccreoBaHusAM PeiiHob/ica, py BHE3AITHOM pac-
HIMPEHUH pyciia MPOUCXOAUT TMOTepsl HAIOpa — SHEPTUu, KOTO-
pasi pacxojiyeTcsi Ha BUXpeoOpa3oBaHUE, CBSI3aHHOE C OTPHIBOM
MIOTOKA OT CTEHOK, TO €CTh Ha MOJ/IepKaHue BpaIaTeIbHOTO JBH-
JKEHUS KUJKOCTH.

Oo6nactu BUXpeoOpa3zoBaHusl 3/1ECh U jlajiee Ha pUCYHKax 000-



3HAuEHbI 3aBUTKAMHU.

AHanoruuHas CUTyalus MpoMCXOAUT C TeYEHUEM TypOyIeHT-
HOW JKUJIKOCTH MU IIJIABHOM pacluMpeHuu pycia. Takoe paciim-
peHue HazbiBaeTcst AU y30p.

B muddysope, Kak v Mpu BHE3AMHOM PACHIMPEHUH PYCIa,
HPOMCXOUT OTPHIB OCHOBHOTO MOTOKA OT CTEHKH pycJa W Ha-
OmogaeTcss BUXpeoOpa3oBaHue.

Takum 00pa3oM, TedeHUe KUIKOCTH TP PACIIMPEHUH MTOTO-
Ka COIPOBOXK/IAETCS] YMEHBIIICHUEM CKOPOCTHU BUKEHHS U yBe-
JIMYEHUEM JaBJICHHs], TO €CTh MPE0OPa30BAHUEM KMHETUIECKON
SHEPrUH JIBUKEHHSI KUAKOCTH B TIOTCHIIMAIBHYIO SHEPTHIO 1aB-
JIeHU L.



PEKUM TYPBYJIEHTHOI'O TEUEHUA
ANAKOCTHA ITPU CYZKEHNU ITOTOKA

I[Tpy BHE3aITHOM CYXEHUM PycJia MPOMCXOIUT MOTEPs HAIopa
— SHEPryH, KOTOpask PACXOAyeTCsl Ha TPEHUE TIOTOKA IIPH BXOIE B
Oosiee y3Kylo TpyOy U MOTEpU Ha BUXPeoOpa3OBaHUE, CBA3aHHOE
C OTPBIBOM TOTOKA OT CTEHOK M 00pa3ylolieecst BOKPYT CYKEHOU
YacCTH MOTOKA.

AHAJIOTMYHAS CUTYaIHS TPOUCXOIUT C TeUEHUEM TypOYJIeHT-
HOH KUAKOCTHU TIpU IJIABHOM CyXeHuUW pycna. Takoe cyxeHue
HazbIBaeTCst KOHQY30p.



B pesynbrate 3TOrO0 00pa3yloTcs 30HBI BUXpeoOpa3oBaHMS,
KOTOPbIE BO3HUKAIOT B KOJILIEBOM ITPOCTPAHCTBE BOKPYT CY:KEH-
HOW YaCTH MOTOKA.

Takum 0Opa3oM, NMpH Cy:KEHUM pycsia MPOMCXOAUT yBeJIrnye-
HUE CKOPOCTH JBUKEHUS IIOTOKA U CHUKEHUE JABJIEHNS, TO €CTh
npeoOpa3oBaHKe MOTEHIIMATBHON SHEPTUH JaBJICHUsI B KUHETH-
YECKYI0 SHEPIUIO IBUKEHUS KUIKOCTH.

Tenepb, ecy Mbl IPUMEHUM 3Ty TEOPHIO K PATUHTY, TO YBU-
UM, 4TO TE )K€ CaMble 3aKOHBI JEUCTBYIOT U Ha pekax. Takue
oOsactu BUXpeoOpa3oBaHUs (LIUPKYJISIMK) B paTUHTE Ha3bl-
BAIOTCH YJIOBO.

VYI0BO — y4acTOK peKH, IJie OCHOBHOW MOTOK OTPBIBAETCS OT
OeperoB pycnia, B pe3yJibTaTe Yero BO3HUKAET MPOTHUBOTOK OC-
HOBHOMY TE€YEHUIO JIMOO BO3HUKAET BOJIOBOPOT. Yaille BCero 3To
BO3HHMKAET y MPUKUMOB, BOJIM3U MEPEKATOB, BBICTYIIOB Oepera,
B MECTaX pe3KOro paCIIMpPEeHUs WIN MOCIIE CYKEHUS PyClla PEKH,
BITQ/ICHUS IIPUTOKOB U T. [I.



Eciu Mbl BHUMATEJIBHO MOCMOTPHUM Ha IPUMEDP TCUCHUA KU~
KOCTU B YCJIOBUS CYKCHUSA PYCJId, MOXKHO BBIACIIUTL PAId UHTC-
PECHBIX 0COOEHHOCTEN IIOBEACHUA Typ6yHeHTHOFO IIOTOKaA.

OdeHb 4acTo 30HBI BUXpeoOpa3oBaHUs (LIUPKYJISIIMN) BO3HU-
KalOT Cpa3y MocJie CY>)KeHHOU YacTy MOTOKa, MPOSIBIISISICh B BUJIE
TIeHBI 110 KPasiM OCHOBHOTO TEUEHUSI.

Oo6paruTe BHUMaHKE Ha CBET/Ible 001acTh MeHOOOpa30BaHM s,
a IMEHHO Ha TO, T/Ie pacroJIOkeHbl 9TH yuacTKU. [IpaBuibHO: 30-
Ha BUXpeoOpa3oBaHUsl (IUPKYJISAIMK) 00pa3yeTcst cpasy IMocie
CY’KeHHOW 4acTy MOTOKA, B MOMEHT €r0 MaKCMMaJbHOTO YCKO-
peHusl.



3areM 1o Mepe CHUKEHHSI CKOPOCTH TOTOKA NIeHa UCUe3aeT, U
OCTaeTcst TONbKO cTpys. Takum 0O6pa3om, IMEHHO pe3Koe YCKO-
peHve (MM 3aMe[JIeHre ) TIOTOKa W TIOPOK/IAeT 00JIaCTh IIUPKY-
Jsun. 10 001acTh 00pa30BaHUsI MOBEPXHOCTHBIX Oouek (R/2,
R/3, R/4).



JIMHaAMHMKA BOJAHOI'0 MOTOKA.
Buabl npensitcTBuii

Sl ye roBOpHJI O TOM, YTO MCHOJB3YI0 aHAJIOTHI0 MEXIY 1ie-
HOBBIM TpahuKOM U PEKOH.

Ha pekax crostune BosHBI — 3T0 BaJibl. Ha ieHOBBIX rpadukax
CTOSTYKE BOJIHBI — 3TO IUKJIBL.

Ha pekax oOmactu TypOyJI€HTHOCTH — 9TO OOUKH, B aJIbTEPHA-
TUBHOM BOJIHOBOM aHaJIM3€ UM COOTBETCTBYIOT IPOOHBIE ITUKJIBL.
Hy a ¢opma penbeda pycia peku (Oporu, nepekars u T. [1.) —
3TO TOJTYIIUKJTBL.

[ToaTomy 51 permmI UCMOJIb30BaTh TEPMUHOJIOTHIO U3 JICKLIANA
1o pagpTUHTY, YTOObl MOXHO OBbUIO MOAPOOHO KJIaCCHU(UIIPO-
BaTh BCE CYILLECTBYIOIME BOJTHOBBIE MPETISATCTBUS.

A HauHeM MBI ¢ KamHed. Jla-ma, ¢ TeX caMbIX KaMHel, KOTo-
pble BCTpeyaloTcs B pyciax pek.



KAMEHDb
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B AWA kaMHsIMU Ha3bIBalOTCS BOJTHOBBIE MPEMSATCTBUS, KO-



TOpble UMEIOT NTapameTp uHTepdepeHImu 1.

Kamuau npencraBisiior codoil oiHy U3 Pa3HOBUIHOCTEN TIpe-
MSTCTBUAM, KOTOPBIE MOTYT BCTPEYAThCs HA MYTH BOIHOTO MOTO-
Ka.

Ecnu kameHb moaxoauT OMM3KO K TIOBEPXHOCTHU BOJIBI U SHEP-
Iy HaOETaloIero MOoTOKa OKa3bIBAETCS JOCTATOUHO, YTOOBI BO-
Jla TIepeJiMBaJIach MOBEPX KaMHS1, TOT/1a TOT KAMEHb Ha3bIBAETCS
OOJIUBHBIM.
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Huxe 0OIMBHOIO KaMHSI, B 3aBUCUMOCTH OT €r0 pa3MepoB U
CKOpPOCTH TIOTOKA, BOJA MOXET CPBIBAThCSI C €ro MOBEPXHOCTU
TOHKOU TUIEHKOM, TT0J] KOTOPOU 00pa3yeTcst OOJbINast BO3AyIIHAS
TOJIOCTb.



JInbo MoXer majgarb OTBECHO BHM3, 00pa3ys IIIyOOKyI0
KECTKYIO OOUKY.

Korma ckopocTh MOTOKa OKa3bIBa€TCs HEAOCTATOYHOM, IS
TOTO YTOOBI IOHATH YPOBEHb BOJIBI BBIIIIE KAMHSI, TIepe]] KAMHEM
oOpazyercst OTOOMHBIN BaJl.



[Tpu Gosnblieli CKOPOCTH TEUSHHM S, HO BCe ke HeJOCTaTOYHOM,
IUISl TOTO YTOOBI TIOMHSATH YPOBEHb BOJIBI BBIIIE KaMHsI, TEPe/]
HAM MOXET BO3HUKATh 1 OOUKA.

Kak s yxe roBopus, B aJlbTEPHATUBHOM BOJTHOBOM AHAJIN3€
KaMHSIMU CYMTAIOTCSI BOJTHOBBIE MPENSTCTBUS, KOTOPHIE UMEIOT
napameTtp uHTepgepeHimu 1.

Jpyrumu ciioBamu, B BOJIHOBOM OajlaHCe KaMeHb OyIeT TIpe/i-
CTaBJISATh COOOM KoMOMHauMi0 — 1 muka R1, cocrosmuii u3 1



BoJIHOBOrO makera (1/1), uim 2 nukia R1 u3 2 BOMHOBBIX TakKe-
TOB (2/2) M T. 1.
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Ecmu ke mukst R1 coctout He n3 omHOTO, a U3 IByX M Oojee
BOJTHOBBIX MAKeTOB, TAKWE IMKJIBI 51 Oy/Iy Ha3bIBaTh BaJlaMHU.
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Banel — 310 Ccrostune BOJIHBI, HEIIOABMKHBIEC OTHOCHUTECJ/IBHO




6eperoB. OHM 00pa3ylOTCs MPHU TOKE BOIBI B MOJIOTUX CIIMBAX,
OOBIYHO B BUJIE JIOPOKKHU U3 HECKOJIBKUX BAJIOB.

Crout m3beratb BCTPEYM C MOIIHBIMU KPYTHIMU BaJlaMH C
TIeHHBIM IpeOHEM Ha BepIliuHe. BaJtbl ObIBAIOT CTOSTYMMM H ITYJThb-
CHPYIOIIUMH.

Crostumii BaJ1 — 3TO TaKOW BaJl, B JIOOOW TOYKE KOTOPOTO ro-
PU3OHTAJIbHASI CKOPOCTh BOJIBI HAIPABJICHA 10 XOIYy OCHOBHOTO
TIOTOKA.

Crosture BaJibl MOJPA3EISIOT HA MPsIMbIE, KOChIE U MPAMU-
JaJbHbIE:

[MTpsimoii Bast — BaJ1, rpeOeHb KOTOPOTO TIePIEeHAUKYJISIPEH Ha-
NIPaBJICHUIO MTOTOKA, ¥ BOJIA IBUKETCSI CTPOTO BIOJb CKJIOHOB Ba-
Jla BBEpX ¥ BHU3.

Kocoit Ban — Baji, B KOTOPOM CKOpPOCTb T€YEHHSI Ha CaMOM
BaJly, 10 M TIOCJIE HETO MMEET COCTABJISIONLYIO, MapaLIe/IbHYIO
rpeOHIo0. MIHave roBopsi, IOBeJCHHE JIOAKH Ha KOCOM BaJTy MOX-
HO pacCMaTpHBaTh KakK MPOXOKIEHNE MPSMOTo BaJja IUTI0C OOKO-
BOM CHOC.



[MupamuaaIbHBIA Bal — KPpaHUU CiTydail CTostuero (Kocoro)
BaJIa, T. €. €CJIM BaJl OYEeHb Y3KUIA, TO €ro rpeOeHb MpeBpalaeT-
Cs1 IPAKTUUYECKHU B TOUKY. Takue Bajibl BOZHUKAIOT, HAIPUMED, B
KOHIIE sI3bIKA MOCJIe cysKalolerocs cauba. Ha nepenqnem u 60ko-
BBIX CKJIOHAX Bajia BOJIA JIBUKETCS BBEPX, M TOJIBKO HA 3aJJHEM
— BHUS3.
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-2-2 -2-2 -2-2 -2-1 -1-2 -1 -2-2 -2 -2-2
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B BosTHOBOM OantaHce CTosTuMiA BaJl OyAeT MpeaCcTaBIsTh COOOM
koMmOuHarmo — 1 ki R1, cocrosmmii u3 1Byx u 0osiee BOIHO-
BBIX MMakeToB. Toraa Takoit Bas OyaeT umMeTh apameTp uHTepde-
peduu (1/2, 1/3 u 1. 1.).

Ecnmu 1IMKJI0B HECKOJIBKO, TOrIa 00pa3yloTCs Baibl.
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Banbi [-1-2 -1 -2-2 -2 -2-2[-2-2 -2-1 -2-2 -2-1 -23

B BonHOBOM OastaHce Basibl OyIyT MPECTABIATh COOON KOM-
OuHanuIo U3 JIByX U Oosiee MUKIJIOB R1, KOTOpBIE cocToAT TIpU
9TOM U3 TpexX U 00jiee BOHOBHIX MAaKETOB.

XoTs, Kak TpaBUJIO, 1 UX BCE PaBHO HA3bIBAI0 B ¢IUHCTBEH-
HOM uuciie. Kak B HaieMm citydae: Ban (-2/3), uim nea nukia R1
U3 TPEeX BOJHOBBIX MAKETOB.

IIYJIbCUPYIOIINN BAJI

[Iynbcupyronumii Bas — IepruoaIMYecky BO3HUKAIMKI Bal. Ha
MPOTSKEHUM HECKOJIBKUX CEKYH]I BaJl PacTeT, CTAHOBHUTCS Oojiee
KPYTBIM, 3aTEM €r0 BepXYIIKa ONPOKUABIBAETCS, U MPOLIECC I0-



BTOPsIETCSI CHavaJsa.

OcHOBHOE OTJIMYME MYJIbCUPYIOIIETO Bajla OT CTOSTYEro Baja
B AWA 3akiiio4aercsi B TOM, YTO MYJIbCUPYIOLIMU BaJl — 3TO OfI-
HOBPEMEHHO HECKOJIbKO BaJIOB B OJTHOM.

Hanpumep, Bo3MOXkHa cUTyalusi, KOrga TeKyIIUid Bal Ipes-
CTaBJisieT cOOOM CIEeIYIONTyI0 KOMOMHAIMIO: 3 TIUKJIa U3 4 BOJ-
HOBBIX MakeTOB — BaJl (3/4), © 5 LMKJIOB U3 7 BOJIHOBBIX MaKe-
TOB — Ba1 (5/7) ogHOBpeMeHHO. COOTBETCTBEHHO, Y TAKOT'O MYJIb-
cHpyIoITIero Bajia OyeT IyIaBaoluii mapaMeTp uHTepgepeHImm
0,75-0,71. Opnako B TabIMIly yYeTa UKJIOB s1 BHOIILY CpeJHee
3HaYeHUeE.

ueva | para croykyRa 1 2 5 & |5 [6 [amrr] umwnw [Qnakeros| Murend | Tunmna| npwopnr
10,109 2058 221
10,104 23508 2-2)i-2-1
10,147 25.5m8 2 34 7 47 1 3 0,33] 47 3

6|
10,279 | 26.am8. [+2+1) 28] 8| 13| a7| R| B 0,22] a7 3|
10366 | 505w 2241012 17 6| 21 aa| | E] 0,22] ag) ol
10,451 02.0en [2+1)(+2+2) (2 73| 34| 6| s3] 146 35| 47 073] 487 7]
10455 07,928 [-2+1)(+2+2)(+2+2] 3 5 sa R| 3 0,22] 54 10|

2a

10,780 | 09 ¢es [+2+1)[+2+2)[+2(+2+1] 6 s 57| 1 2 0,5] 57 13|




IABOJJIIOUA OT BAJIA 10 BOYKU ITPU
N3MEHEHNUN CKOPOCTH ITIOTOKA

Ecnu sHeprusi motoka, BHICBOOOXKAaeMasi B JaHHOM MecCTe,
HEBeJIMKa, Bajl OyleT UMeTh odeHb nojioryio ¢gopmy. [Ipu yBe-
JIMYEHUH YIEeJTbHOW SHEPIUU BaJl CTAHOBHUTCS OoJiee KPYThIM H,
IpY HEU3MEHHOH JJIHe, 6oJiee BbICOKMM. BepimHa ero craHo-
BUTCS Bee Oostee octpoid. HakoHelr, py TOCTHKEHUH HEKOTOPOI
KPUTUYECKOUN BEIMYMHBI 00pa3yeTcsl MUpaMUIIbHBIA Bal. 3a-
TeM BepIIMHA OOpYIIMBAETCsl HABCTpeuy MOTOKY. [anmbHeimas



9BOJIIOLMSI Bajla B 9TOM HAIPABJICHUH MOCTENIEHHO MpeBpaIaeT
ero B OOYKY.

IBOJIIOIINA OT BOYKHA 10 BAJIA 11PN
N3MEHEHUMU IJIYBUHbBI IIOTOKA




BOYKA

H3zo0pasicerue czenepuposaro netipocemvio «Illedespym»

B AJIbTCPHATUBHOM BOJIHOBOM aHAJIU3E OOUYKOW Ha3bIBAETCS



JPOOHBIN UK R.

Jpo6HbIii 1k R mpeacTaBiseT codo0il TaKylo CUTYaIHIO, KO-
ria opMUpyeTcs MOCaeA0BaTeIbHOCTh 0a30B0ro HMKJa R1, ko-
TOpPasi COCTOUT MPH 3TOM He U3 11EJI0TO YKCIA BOTHOBBIX MTAKETOB.

Bouku npeacTaBisioT coOoi MeHHbIE SIMBI, WA KOTJIbI, KOTO-
pble 00pa3yloTcsi B MeCTe MaAeHus BOAbI C KPYTHIX CIMBOB. WX
IJIaBHAsl OMACHOCTb B CUJIHOIM BEPTUKAIBHOM LIMPKYJISLIUM, 110-
POXAAIOIIEN BCTPEUHBIN TOK BOJIbI TIO TOBEPXHOCTH OOYKHU.

Bouku oOpa3zyiorcsi, Korja Boja Co C/IMBa MaIaeT B CTOSTIYIO
BOJY M 3aKpY4YMBAET 3HAYMTENIbHYIO IUPKY/ISALMIO B BEPTUKAIIb-
HOM mutockocTH. [1pu 3TOM B 0OpaTHOE TeueHue MOICACHIBACTCS
60JIBIIIOE KOJIMYECTBO BO3[YyXa, U TpeOeHb OOUKM OKa3bIBAETCS
CHJIbHO BCIICHEHHBIM.

Mo cytn, 604Ka — 3TO MpeaebHbIA CTydaid Bajia, PH KOTO-
POM pa3Mep ¥ HEPrysi ONMPOKHUIBIBAIOIIETOCS TIEHHOTO rpeOHs
COIOCTaBUMBI C Pa3MEpPOM U SHeprueit Haberalero MmoToka.

Bouku noppa3aensioT Ha IOBEPXHOCTHBIE U TITyOOKHE.

[ToBepxXHOCTHBIE OOYKH MOTYT OBITh OY€Hb MOIITHBIMH, HO TTOJT
TypOy/IEHTHOH MEHSIIEICs TOBEPXHOCTHIO CKPHIBAETCST MOIIIHBIH
HEBO3MYIIIEHHBIN [MOTOK, HA3bIBAEMbIM JIOHHOM cTpyel. Eciu Bbl
TiepeBepHETECh B TaKOW OOYKe, OH OBICTPO BBIHECET BAaC IMPOYb.
Takue 609KM OOBIYHO OBIBAIOT OUEHb HTYMHBIMHU U 3((PEKTHBI-
MU, HO OTHOCUTEIBHO O€30MaCHBIMH.



“

['my6okue 604YKr 00pa3yloTcs Tam, Tie Bojia MajaaeT 1o 00Jb-
MM YIJIOM B TIyOOKH# OAaccelH HIKe CIMBA. DTO YacTo IMpo-
WCXOIUT Ha MCKYCCTBEHHBIX COOPYKEHUSIX, TAKUX KaK IJIOTHHBI
¥ 1aMOBl, ¥ Ha JIOKAJIbHBIX BOJOMAJHBIX CIIMBAX MPU MaJION CKO-
POCTH T€YeHHUsI 10 U TOCIIe CIMBA.

Jl7s1 Tako#M CTPYKTYpBI XapakTepHa OoJbliiasi 00acTh oOpat-
HOTO T€UEHW I, HAITPABJIEHHOTO K CJIMBY, U My3bIPbKH, IOTHIMA-
IOIIMECs HA TIOBEPXHOCTB, KaK MK KUMeHnu. JJoHHas1 cTpys rmpo-
XOZIUT B 3TOM CIIy4ae O4YeHb JaJIeKO OT OBEPXHOCTH.



Takoke BBIIETISIOT MPsIMbIE, KOChIe M 0OpaTHble OOYKU.

[Mpsimast 6ouka — OOYKa, HAaNpaBJIEHUE KOTOPOW CTPOrO Tep-
TICHIUKY/ISIPHO TIOTOKY, ¥ KaXJas CTpys B HEW IUPKYJIUpyeT B
OJHOM BEPTUKAJILHOU IJIOCKOCTH.

Kocast 604ka pacriosyioxeHa Moj OCTPBIM YIJIOM K OCHOBHOMY
MOTOKY, U B HEW MOMHMMO IMPKYJIALMN CYIIECTBYeT OoJiee WITn
MeHee 3HauMTeSIbHBI OOKOBOM cHOC. Boma B 3TOM ciyyae J1BH-
KETCsl TI0 CIIMPAJA BJIOTb ocl O0uky. Takass G0Uka BO3HUKAET,
HarpuMep, TMocje CIMBa, PACIONOKEHHOTO MO/ OCTPHIM YIJIOM



K OCU TIOTOKA. XapaKTepHbIMH MTPU3HAKAMU KOCOW OOUKH SIBJISI-
I0TCS TaKK€ HECOOCHOCTbh BXOTHOU M BBIXOAHOM CTPYH, HEPABHO-
MepHasi TyOrHa Ha KPOMKE CJIVBA.

Oo6parHast O0UKa TakKe pacroyiokeHa Mojl yIJioM K OCHOBHO-
MY TOTOKY, HO B HEH TIOMUMO LIUPKYJISILIAK CYLIECTBYET 3HAUH-
TeJIbHBIN CHOC K IIEHTPY MOTOKA. Bona B 9TOM citydae IBUXeTcsI
10 CIIMPAJIH BJIOJIb OCH OOUYKH, HO B OOpAaTHOM HaITpaBJICHUH.
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B BotHOBOM Oastance Oouka mpencraBisier codoi kT R1,
COCTOSIIIUEA U3 IPOOHOTO (TO €CTh HE LIEJIOr0) YKCIIa BOTHOBBIX
IIAKETOB.

[Tpu 3TOM CyIIIeCTBYET OOJIBIIAs Pa3HUIIA MEX1y MOMEHTOM
BO3HUKHOBEHHUS MPETISITCTBUS B BOJTHOBOM OaJlaHCe U MOMEHTOM
(hakTHUECKOTO MPOSIBICHNU S IPEMSATCTBUS Ha IICHOBOM I'pacuke.

DTO0 03HAYAET, YTO CaMO MPENSTCTBUE (PUKCUPYETCsI B BOJHO-
BOM OaJlaHce, KaK MPaBJIO, BCET/a paHblile WM MAaKCUMYM Ofl-
HOBPEMEHHO C MOMEHTOM, KOTJIa 9TO MPEMSATCTBUE HAYMHAET pe-
aJIbHO TPOSIBJISITHCS Ha Tpadrke B BUJIE KOPPEKIIMU.

B 3aBHCHMOCTH OT TOr0, Kya ¥ HACKOJIbKO TOYKA Havasia mpe-
NATCTBHS HA [IEHOBOM TpacdhMKe CABMHYTA B OTHOIICHUM TOY-



KM BO3HHMKHOBEHHSI TIPEMNSATCTBUS B BOJTHOBOM OaJlaHCe, MOKHO
OTIpeNIe/INTh, KaKast uaeT O0UYKa — Kocas, psiMasi Wik OOpaTHasI.

IEHHBIN KOTEJI

[enHsIil KOTEN — MpeebHBIN CTydail 00YKU — oOpa3zyercs,
€CJIM CKOPOCTh TEYEHH ST HEBEJIMKA, a CJIMB UMEET MOIKOBOOOpa3-
HYyI0 (popmy 1 0OpallieH HaBCTpeuy TEUEHHUIO.

B AWA mnieHHBII KOTeJT IIPeCTaBIseT COOON CUTYaIio, ITPH
KOTOpOW N3MEHEeHUEe HaITPaBJIeHUsI TPEHA-BEKTOpa COMPOBOKIA-
eTCs Cpa3y U MeIBEKbe, M Oblubeil OOYKOM.



uena |para CTPyKTYpa ‘4 Anvr T | Umnknol |Q naketos| Wutepd | Tumkna | Npuoput
8467 | 19.0u1 (22) R 2 033 44 E
8,414 | 20.0x7 (2(-21)

8375 | 21017 (2-2)(-2 2| BT 47 17
8,303 | 25.0x1 (2-2)(-2-2)

8392 | 28.0k7 (2-3)(-2-2)(-2-2)

839 31.“ (-2-2)(-2-2)(-2(-2-1) R 2 033 -49 -1
3,435 | 03.HoA 42 30 R 2 0,33 20) -
60 | 07.HoR (+1+2) 26| 13 £ R 2 0,33 39 -1g]
2,345 | 09.1oR 2

8,540 | 14.107 (2242) 7] 13 13 3| R 3 0,22 a3 g
8,558 | 15.1on (2(+241) so| 13| 17| 2 3 067 a5 45|
8468 | 17.Ho0R 2

[Tpu 3TOM OOYKM MOTYT BO3HHMKATh HA TMepeKaTax u MNBepax,
NOporax M BOJIONAAaX.

Takum 00pa3zom, Bce ST KOMOMHAIIMY MOTYT JaBaTh HEKOTO-
poe TMpe/CTaBIeHUE O TOM, B KAKOM MECTE LIEHOBOI'O pycjia Mbl
HAXOIUMCH.



IIOPOI'N
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H3zo0pasicerue czenepuposaro netipocemvio «Illedespym»

Ecimmn MOJIYOHKJIT M4 cocrout u3 OJHOI'0 BOJIHOBOI'O ITaKE€Ta,



TO TaKyl0 KOMOUHAIIMIO 51 Oy[y Ha3bIBaTh IOPOTOM.

[Topor waM MOpPOrM — 3TO COYETAHWE PA3TUYHBIX TPETIAT-
CTBUIi: BaJIOB, O0UYEK, HA/TBOJHBIX ¥ MOBOJHBIX KaAMHEH U T. JI.

[Toporu (pOpMHUPYIOT Y4aCTOK PEKH MOBBIIIEHHON CIIOKHO-
CTH, MHOT/Ia TIPEBpalIasich B KacKaJbl — MOCIIEJOBATEILHOE CO-
YeTaHNe HECKOIBbKMX TIOPOTOB MOAPSI.

Ecim roBopuTh IpOCTO, MOPOT MIJIA IOPOTH — 3TO KAMEHUCTHIN
WIM CKQJIUCTBIN YYacTOK B pycJie BOIOTOKA (PeKH WM Pyubs)
C TIOBBIIIEHHON CKOPOCTBIO TEYEHHSI M OTHOCHTEILHO OOJBIMM
naJieHeM OTMETOK YPOBHSI BOJIbI, 0OPa30BaBILHIACS BCIIE/ICTBUE
CTYNEHYATOro pa3MblBa pycia, €CiM MaTepHal ero N3HaYaIbHO
ObLT HEOTHOPOJIEH.
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B BotHOBOM OastaHce MOPOry MPEACTABIISIOT COOOM MOMYITUKIT
M4, cocrosmmii u3 1 BOJTHOBOIO MaKeTa.

IHTNUBEPA

H3zo6padicenue czenepuposano netipocemvio «Illedespym»




Ecimm nonyrmks M4 coctouT u3 AByX WM Oosiee BOJTHOBBIX
MAaKeTOB, TO TaKyl0 KOMOMHALMIO 51 Oydy Ha3blBaTh IIMBEPOM.

[IIuBepa — OTHOCUTENILHO MEJIKOBO/IHBII Y4aCTOK peKH ¢ Oec-
HOPSIJIOYHO PacCIONOKEHHBIMU B pyCJie OJBOAHBIMYU U BbICTYIIA-
IOIIMMU U3 BOABI KAMHSMH U OBICTPBIM TEUSHHEM.
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B BoTHOBOM OastaHce muBepa mpeACTaBIseT COO0M MOTYIUAKIT
M4, cocTosiiuii U3 AByX U 0OJiee BOJTHOBBIX MMAKETOB.

Bostee mosiorue u mpocThie OPoru ¢ ObICTPHIM TEYEHHEM BOIbI
Ha3bIBAIOTCS IIMBEPAMU U TepeKaTamu, a 6ojiee KpyThie OObIYHO

MMEHYIOTCSI BOJIOTIAIaMHU.



BOJIOIIAJT

H3zobpadicenue czerepuposaro netipocemuto «Illedespym»

Ecmu nonyimkin W4 cocTOUT M3 OHOTO BOJHOBOIO TaKeTa,



TO TaKyl0 KOMOUHAIIUIO 51 Oyy Ha3bIBaTh BOJIOTA/IOM.

Bomonag — mageHre BOIbl B peke ¢ YCTyIa, epeceKaronero
peuyHoe pycio. B oTimuune ot peyHbIX OPOroB, JIsl BOJOIAIOB
XapaKTepHbI Pe3KUH Meperia i BRICOThI PEYHOIO JIHA M OTBECHOCTD
naJIcHus.
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B BosmHOBOM GanaHce BOIOIA/ MPEICTABIISIOT COOOM TONy-
kI W4, coctoamui n3 1 BOJIHOBOro MakeTa.



IHEPEKAT

H3zobpadicenue czerepuposaro netipocemuto «Illedespym»

Ecmu nmonynmkin W4 cocTouT U3 IBYX WM Oojiee BOJTHOBBIX



MAKETOB, TO TaKyl0 KOMOWHAIIMIO 51 Oydy Ha3bIBaTh MEPEKATOM.

[Nepekar — 3TO MEJTKOBOJHBIN yYaCTOK pyclia PeKH, MPEeICTaB-
JISIOMUA COOOH TOTNEpeyHyl0 OTMeENb, TO €CTh CBOEOOPa3HBIN
BaJI, KOTOPBIA 00Opa3yeTcst cpasy Mociie IyOOKOBOJHOTO y4acTKa
pycra.

W3-3a TOro 4to mepekar mpeacTaBisieT coOoOW OTMeNb, CKO-
POCTb TEUEHHS PEKU Ha NiepeKaTe pe3KO YBEJMUMBAETCsI, HO TIPU
9TOM TIOTOK TEPSIET CBOKO SHEPTHIO.

[MEPEKAT
— ™~

Kpowme Toro, rmepekarbl 4acTo yepeayrTcs ¢ Ooee riyooKo-
BOJIHBIMH yYacTKaMHU pycJa.
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B BomHOBOM OasiaHce mepekar IMpeacTaBiseT coOOW TOoy-
K1 W4, cocrosimuil U3 IBYX U 0ojiee BOJTHOBBIX MAKETOB.

Ecnu ke peusb uger o uukie R2 (To ectb yIBOEHHOM LIMKJIE
R1) 1 coOOTBETCTBYIOIUX eMy TIOIYLIMKJIaX, TO Be3/ie B HA3BaHM-
sax OyaeT JoOaBIIsIeTCs CIIOBO OOJIBIION: OOJIBINION epeKar, O0b-
11as 1muvBepa, OOJbIIUE MOPOry (WIIM KacKabl), OOJIBIION BOIO-
maj u T. II.

B o01ieM, Bce 3T CUMMETpPUYHBIE KOMOWHAITUM SIBJISIOTCS
CBOE0Opa3HBIMU TPEMATCTBUSMHM, KOTOPbIe BOSHUKAIOT HA MyTH



Yy ICHOBOI'O IMOTOKA. Ho u 310 €lIc HE BCE: ICJIO B TOM, YTO y HAC
€IC UMECTCA CIIUB.

CJINB

H3zo6padicenue czenepuposano netipocemvio «Illedespym»



CnuB oOpa3yercsi MOTOKOM BOJIbI, CTEKAIOIIEeH C OJMHOYHO-
ro OOJIMBHOTO KaMHsI, TPsi/ibl KAMHEW WM CTYNIEHBKH B pyCIie.
[TpakTuyecku Bcerga CiaMBbl COYETAIOTCS C JIPYTUMU IPEerisiT-
CTBUSIMU — BaJIJaMU U OOUKAMH.

Boigensior paziuyHble BU/IbI CIUBOB.

[MpsiMoi cuB mpencTaBiseT coO0W OMHOPOIHYIO BEPTUKAIIb-
HYIO CTYTIEHbKY 4epe3 Bce pycio. 3a HUM, Kak MpaBujio, oopa-
3yeTCsl CTOJIb K€ OJIHOPO/IHAsST OOUKA.

YeM MeHbllIe HayaJIbHAsi CKOPOCTb MOTOKA 1 YEM BBILLE CIIUB,
TeM OoJiee KpyTo MajJaeT Boja B KOHIIE HEro U TeM OoJiee riry0o-
KOW U KeCTKOMW OKa3biBaeTcsl Oouka. [log cryneHpKoil MoxeT 00-
Pa30BBIBATHCSA MOJIOCTh — KapMaH, B KOTOPOM CYIIECTBYET CO0-
CTBEHHAsI IMPKY/ISNUs. Beioparbcss U3 Takoro KapMaHa KpanHe
CJIOXKHO.

HakJIoHHBI CJIMB JaeT MOTOKY JOCTATOYHBIM Pa3roH.



Ecnmu 6acceiiH 1oy CIMBOM JOCTATOYHO ITyOOK U HE 3aCOpeH
CKaJIbHBIMHA OOJIOMKaMHU, B HEM 0OpasyeTcst MOIHasi OOYKa BO
BCIO IIIUPHUHY CITUBA.

CTyrneHYaThlii CJIMB COCTOUT U3 HECKOJIBKUX MPSMBIX WM Ha-
KJIOHHBIX CJIMBOB, PACCTOSIHHE MEX Iy KOTOPHIMHU CPAaBHHMO C UX
BBICOTOM.

Bmecte oHM 00pa3yloT enquHyI0 CTPYKTYpPY, COSIUHEHHYIO B



OJTHO TIeJI0e TIPAMBIMU M OOPaTHBIMU TEYCHUSIMHU O0UEK, OTOOM-
HBIMH BaJIaMU ¥ IPYTUIMH CTPYKTYPaMHU.

B Hamewm ciiyyae civBaMuy OyIyT CUMTAThCS T€ TOUKU IIEHO-
BOTO JIBMKEHUsI, B KOTOPBIX OTCYTCTBYIOT JIIOOBIE TIPENSATCTBUS.
Takum 06pa3oM, CIUBBI OyIyT COOTBETCTBOBATh TOYKAM C HY-
JIeBBIM TMapamMeTpoM uHTepdepeHiinu. MIMeHHO B 3TH MOMEHTHI
JIy4Ilie BCETO M OCYIIECTBIIATh BXOJIbI HA PHIHOK.

IIOJIOTUM CJINB

IMonoruii cie B AWA nipecTaBiisieT coOo0ii CUTyaluio, Korja
IPOUCXOAUT YCTPAHEHUE UCKAKEHU 1, BOZHUKAIOIIIEE HA 3a€MHOM
BOJIHE.

Eciy Ha pblHKE BO3HMKAaeT 3a€MHasl WM BO3BpaTHAs BOJI-
Ha (MCKaXkeHMe), TaKoe MCKaXeHue JIMOO0 JI0JKHO CO BPEMEHEM
UCUYE3HYTh (CaMOYCTPaHUTHCs, 0Opa30BaB MOJIOTUNA CJUB), JIH-
60 KOMITEHCHPOBATHCSI QHTUMCKAKEHUEM (TO €CTh MCKaKEHUEM
C IPOTUBOIIOJIOKHBIM 3HAKOM).



Monoruii cnus..

3aemHas ﬁ“”“a}ﬂf

B anbTepHaTMBHOM BOJIHOBOM aHAJIM3€ MOJIOTHIA CJIUB BO3HU-
KaeT, KOrja [IeHa 3aKPhITHS PeoAoJieBaeT SIKCTPEMYM 3aeMHOM
BOJHBL. CTOUT OTMETHTH, YTO TMOJIOTUNA CJIMB CYMTAETCS JIOCTA-
TOYHO CHJIbHBIM curHajiom (oopaszyionmm OBK — ocHOBY 6a30-
BOM KOHCTPYKLIMM), KOTOPbId YaCTO BO3HUKAET OJHOBPEMEHHO
WJIY Cpa3y Noclie 00acT LIEHOBOM Ty pOyJeHTHOCTH (O0UeK), OT-
MEeHsIsI TeM CAMbIM UX JICHCTBUE.

[Tpu 3TOM HEOOXOAMMO NOOABUTH, UTO UeM OJIHIKE IO BpeMe-
HM PACIIONOkKEH MOJIOTUH CIIMB K TOUKE, B KOTOPOI BO3HUKJIA 3a-
€MHasi BOJIHA, TEM CHJIbHEEe CUTHAJL.
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Yem nozxke popMupyeTcs MOJOTUMA CJIUMB MO OTHOLIEHUIO K

MOMEHTY (hOpPMHPOBAHUSI 3a€MHOU BOJIHBI, TeM OoJiee Clla0bIM
CTAHOBUTCSI CUTHAJL.

uena | pata crpykTypa 1 2 [3 [& [5 |6 [AwrT| uwkns |anaxeros | vereps [T uurna] mpuopur
10,816 | 1240 (:2+1)(+2+)(+2+2)(+1:2)(+2 | g{ 102 2 3 0,67 51 7]
10,828 | 15.pe8 2312420052+ 2)(+152) (4242 17| 73 e e[ e 198 4 5 08| 295 5,3
10870 | 20428 (2+1)(:2:2)(52:2)(+1 520052 2)152:2] 0
10,899 | 21.4e (2501325 2)(3252)(+152)(32:2)(32{21) 73] 34 4Eenwan 105 4.6} 27] 1] 288 47§
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ITapameTpsl nHTEpP D EpEeHITUN
BOJIHOBBIX NPENsATCTBUI

J71s1 TOro 4ToOBI MOHSTH, KAK PACCUUTHIBAIOTCS MapaMeTphl
uHtepdepeHiu B AWA, HeoOXOIUMO 3alIOMHUTD, B KAKUX TOY-
Kax BOJIHOBOT'O [TaKeTa 00pa3yloTcs MOTYLMKJIIbL, [IUKJIBI U JpO0-
HBIE [IUKJIBL.

CoryacHO TIpeCTaBJIeHHOMY M300paXkeHuI0, IIUKJIbI (popMu-
PYIOTCSl B LIEHTPE BOJHOBOTO IAKETa, YTO COOTBETCTBYET MaK-



CUMyMY WHTepdepeHIuy, a 3HAUUT, OHHM TPEICTABISAIOT COOOM
MYYHOCTh CTOSTYEH BOJTHBL.

[MomylMKIIBl BO3HUKAIT B TOYKAX, KOTOPbIE COOTBETCTBYIOT
MaKCHUMyMaM MHTepdepeHIInu, HO KOTOpbIEe ITPU ITOM PaCIOJIO-
JKEHBI 110 KPasiM BOJIHOBOTO TTaKeTa.

Jpyrumu cjioBam#, TIOTYIUKJIBI COBMAJAIOT C TOYKAMU Hava-
Jla ¥ 3aBEpIICHUS] BOJTHOBBIX MAKETOB U TAaK)Ke COOTBETCTBYIOT
MYYHOCTSIM CTOSIYEH BOJIHBI.

Hy v HakoHer, TpoOHbIe ITUKJIBI B TAKOM ClTydae OymayT COOT-
BETCTBOBATh TOUKAM MUHUMYMOB WHTEphEpeHITnH U (hopMHUPO-
BaThCs B y3JIaX CTOSTYCH BOJTHBI.

Uuknel
Opo6Hble UMKNbI

Monyuuknel

\AWV

My4HocTs MysmocTs MyuHocTs




OnHako, HECMOTPSI HA TO YTO BCE STH KOMOMHAIIAY SIBJISIIOT-
cs1 CBOEOOpa3HbIMU aHAJIOTaMHU JIPYT JIPyTa, BCe e OHU XapaKTe-
PU3YIOTCS PA3IMYHBIMU KO3(P(DULIMEHTAMU aMIUIMTY/Ibl, TAK Kak
BO3HHUKAIOT B Pa3HbIX TOUKAX BOJIHOBOTO IMaKETa.

[Ipu 3TOM YeM OONBIIMM TONTy4YaeTcs 3HaYeHHe mapaMerpa
uHTepQEPEHINH, TEM 3HAYUTESIbHEE 110 BETUYMHE (TIJIOTHOCTH),
T. €. aMIUIUTYJE U JUIUTEIbHOCTH, BO3HUKAET MPENATCTBUE, KO-
TOpOE IIEHOBOMY MOTOKY HEOOXOIUMO MPEOI0IeTh, YTOObI IBH-
ratbcs Aajee.

[losToMy npu pacuere nmapameTpoB UHTEP(PEPEHIIMH B Kaxk-
JIOM KOHKPETHOM Cilydae HeoOXOAMMO YUUThIBaTh KO3(ppuIiu-
€HT aMIUTUTYIHOW TIONPAaBKH, TO €CTh JOOABJISATH MOIMPABKY Ha
Iyry (CM. PUCYHOK).

o JI51 NMKJIOB TAKMM MONPABOYHBIM KOI(D(PHUIIUEHTOM SIBJISI-
eTcs 3HaueHue 1, yTo Ha camoM JeJie 03HAYaeT, YTo MOIpaBKa B
JAHHOM Clly4yae He TpeOyeTcsl.

* Iy ApOOHBIX IIMKJIOB TAKKAM TTOTIPABOYHBIM KO(PUIEH-
TOM SIBJIsIeTCS apamerp 2/3.

o JIJ1s1 HONYLMKJIOB TAKOM MOMPABKOM siBJIsieTCs mapameTtp 1/2.

Tenepb AaBaiiTe pacCMOTPUM Ha peasibHbIX MPUMEPAX, KaK
NPAaBUJIBHO PACCUMTHIBAIOTCS MapamMeTpbl UHTep(pEepeHnu 11
Pa3JIMYHBIX BUJOB MPEMATCTBUN HAYMHASL OT BAJIOB M KaMHeW 1
3aKaH4YMBasi 00UKaMHU, TOPOraMu, MepeKkaTaMu 1 BOIOTIaIaMH.

Wrtak, Ha mpuMepe NMpeacTaBIeHHOM TaOIUIIBI yUeTa IUKJIOB C
18 mtonst 2022 roga mo S okTsA6psi 2022-ro crcTemMa 3aperucTpu-



poBaJia CJICAYIOIINE BOTHOBLIC ITPETIATCTBHUA:
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e ukJIbl (R1) — 5 coObITHIA;

* npoOHbIe TMKIIH (R) — 7 coObITHiA;

* ionyukJsl (M4/W4) — O coObiTwi;

e cMmeranHbie TUKIb (M4/W4 + R1) — 2 coObITHs.

JlaBaiiTe pacCMOTPUM MX HO-OTAEJBHOCTH. I Hayasa Io-
CUMTaeM rnapameTpbl nHTepdepeHINn 111 6a30BbIX IMKJIOB R1.

[epBoe coObiTue: 29 uions.

wa 3| S| ose| 3775 029

5,337 s (202)(+2 I o

1 ks R1 u3 3 BonHOBBIX nakeToB (Baut 1/3). Ilapametp un-



teppepenuun 1/3 = 0,33.
Bropoe cobbiTue: 16 aBrycra.
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—1 nuka R1 u3 -2 BonHOBBIX nakeTos (Ban —1/2). ITapamerp
uHtepdepenmu —1/2 = -0,50.
Tpetbe coObiTHE: 8 CEHTAOPSI.
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-9 muknoB R1 u3 —13 BonHOBBIX nakeToB (Bast —9/13). Ilapa-
meTp untepdepenu —9/13 = —0,69.

Teneps nocurtaeM napameTpbl UHTEPGEPEHIUHU [IJ151 HEKOTO-
PBIX APOOHBIX IMKJIOB R.

I[NepBoe coObiTHe: 18 aBrycra.

JUIL

1 1poOHBIA UK —R 13 —2 BOJHOBBIX NMAKETOB (ITOBEPXHOCT-
Has Oouka —R/2).



[Napamerp uHTepdepeHlun Il TAaKOTO Cyvash CUMTAeTCs
CJIETYIOIITM 0Opa30M.

1. 1151 Hayasma Mbl IOJKHBI TOCYUTATh MO3UIIMOHHYIO UHTEP-
(epennuio. [I1s1 3TOr0 MBI, UMEIOLIMIACSA Y HAC IPOOHBIN UK
—R npupaBHrBaeM K LeoYMCIEHHOMY LMKy —R1 u cunraem
TIO3UIIMOHHYI0 MHTEP(EPEHITNI0 KaK OTHOIIEHHE OOIIEero KOMu-
YyecTBa APOOHBIX LUKJIOB K COBOKYITHOMY YKCITy BOJHOBBIX Ta-
ketoB. [lonyyaem no3uivonnyio uatepgepeHimo —1/2.

2. OpHako Ha caMoM Jenie IpoOHbId UK (—R) mo dakTty He
SIBIISIETCS TIEJIOUMCIIEHHBIM IIMKJIOM —R 1, moatomy HeoOxommmo
BBECTHU NONPABKY HY aMIUTUTYAY (Iyry). [jist 3Toro Ml UCToNb-
3yeM MONpaBOYHbIN KO3 PUIIMEHT 2/3, yMHOKAEM €r0 Ha MO3U-
MOHHYIO UHTepdepeniuio. Takum 00pa3oM Moyvaem Morpa-
BOYHBIY KO3 dunmenr: 2/3 * (-1/2) =-1/3 =-0,33.

Tpetbe coObiTHE: 7 CEHTSOPSI.
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1 mpoGHBII UK —R 13 —3 BOJHOBBHIX MAKETOB (IMTOBEPXHOCT-
Has 6ouka —R/3).

[Tapamerp uHTEepdepeHlnid JIsI TAKOTO Ciiydash CUUTAETCs
CIEIYOIIUM 00pa3oM.

1. [I71s Havasma Mbl JOJKHBI IIOCUMTATh TO3UIIMOHHYIO UHTEP-
(hepentuto. [l 3TOr0 Mbl UMEIOIITUICS Y HAC TPOOHBIN UK —



R npupaBHMBaeM K LieJI0YMCIEHHOMY LUKy —R 1 1 cuntaem no-
3UITUOHHYI0 UHTEP(EPEHITNI0 KaK OTHOIIEHUE OOIIEero KoiIuJe-
CTBa APOOHBIX IUKJIOB K COBOKYITHOMY YKCJTy BOJIHOBBIX MaKe-
ToB. [losydyaem no3uninoHHy1o uHTepdepenimio —1/3.

2. OgHako Ha camoM jesie TpoOHbIN UK (—R) 1o dakry He
SIBJISIETCS TIEJIOUMCIICHHBIM IIMKJIOM —R 1, mosToMy HEoOXomammo
BBECTH MOMPABKY HY aMIUIUTYRy (Ayry). s 3Toro Mbl ucnosb-
3yeM MONpaBOYHbIN KO3 PUIIMEHT 2/3, yMHOKAEM €r0 Ha MO3U-
MOHHY0 nHTepdepenimio —1/3. Takum oOpa3om norydaem na-
pamerp unrepdepenuuu: 2/3 * (-1/3) = -2/9 = -0,22.

Cenbmoe coObITHE: 5 OKTSOPS
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1 npo6HkIi KT R 13 1 BostHOBOrO nakera (6ouka R). ITapa-
MeTp uHrepdepenuuit: 1 * 2/3 =2/3 = 0,67.

Takum 00pa3oM, Kak BUIUTE, KECTKasi OOYKA — 3TO UIMEHHO
rryOokast 004Ka, TO €CTh TOT APOOHBIN UK R, KOTOPHIA cOCTO-
UT U3 OJJHOTO BOJTHOBOTO MMakeTa. Y Takoi OOYKM MmapaMmeTp MH-
tepdepeniun 0,67. Bee octanbHble O0YKH MOKHO CUMTATh TI0-
BEPXHOCTHBIMH, TAaK KaK OHM IMEIOT OYeHb HU3KME 3HAUEHHM I T1a-
pamerpa uHTep(EepEHIUN.

Ternepp mocuutaem mapameTpsl UHTepgEpeHIuu sl CMe-
IaHHBIX MUKJIOB (M4/W4 + R1).



[MepBoe coObiTue: 19 utons.

5,749 | 06.mon) 34| 1 a o[ 3 a3
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CwmetanHbii UK (—W4—-3) 13 —5 BOJIHOBBIX NTAKETOB (TIepe-
KaT ¢ 3 BaJlaMM).

Tak Kak CMeIIaHHbIE ITUKJIBI TPEICTABISIOT COOON CymMMy
IIUKJIOB U TIOJYIIUKJIOB, UX MOXHO IPEACTaBUTh KaK OTIEIBHO
TOJTYUUKJIT U LIUKJIBL:

(-W4-3)/ 5 =-W4/5 -3/5=-1/2 * 1/5 - 3/5 = -1/10 -
6/10 = -7/10, wmm -0, 70.

MoxHo cuutars cpasy: (-1/2 -3) /5 =-7/2 * 1/5 = -7/10,
mwm —-0,70.

OOpaTtTe BHUMaHKE, 3TO TOCTATOUYHO BBHICOKWH TOKa3aTelb
UHTEp(EepeHIINH.

Bropoe cobbitue: 20 wos.
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CmemanHbii UK (—W4—1) 13 —3 BOJIHOBBIX ITAKETOB (TIEpe-
KaT C BAJIOM).

Tak Kak CMelIaHHbIE IUKJIBI MPEACTaBISAIT COO0H CyMMy
LMKJIOB Y TOJYLUKJIOB, UX MOXHO IPEACTABUTh KaK OTAEIBHO



NOJIYLIMKJT ¥ LIUKJIBL:

(-W1-1)/3=-W4/3 -1/3=-12*1/3-1/3=-1/6 -1/3
=-3/6 =-1/2, nmm -0,50.

MoxHo cuurtath cpasy: (—1/2 = 1) / 3 =-3/2 * 1/3 = -1/2,
wm —0,50.

Takum 00pa3oM, MoNMydYeHHBIE MapaMeTpbl UHTEP(EPEHIINH
NO3BOJISIIOT CPABHUBATh A0COJTIOTHO Pa3Hble IEHOBbIE PE30HAHCHI
C TOUKHU 3pEHHUs] BeJIMUMHBI 00pa3yeMoro umu Oapsepa 1 omnpe-
JEJSTh TEM CaMbIM 11eJIeCOOOPAa3HOCTh OTKPBITUS C/ICJIOK B MO-
MEHT BO3HMKHOBEHMSI LIEHOBBIX MPEISTCTBU.



ApXHUTEKTYpa CHCTEMbI

51 xouay oco60 oTmMeTHTh, YT0 AWA mipesicTaBisier coOou MoJ-
HOCTBIO aBTOMaTH3UPOBAHHBIN aTOPUTM y4eTa IIEHOBBIX BOJH,
YTO, COOCTBEHHO, ¥ TIO3BOJISIET M30eraTb CyObEKTUBHBIX OIICHOK.

[TosTomy ceiiuac npezJiarailo O3HaKOMUTBCS ¢ MH(pOpManuen
0 TOM, KaKue€ UMEHHO MapaMeTphbl yUUTHIBAET CUCTEMA.

Haunem.

[TomumMo caMoOil BOJTHOBOM pa3METKH, KOTOpasi HAHOCHUTCS
HEMOCPEACTBEHHO HA LIEHOBOU rpaduk, a 3aTeM MepeHOCUTCS B
BOJTHOBOW OaJIaHC, eCTh elre TabiuIia yJyeTa [UKJIOB (aHAJIOT Kac-
ChI U3 MPOIIJION KHUTH), TJIe 3aTEM aKKyMYJIMPYeTCs M aHAJIN3U-
pyeTcs BCs MOJTyYeHHasl CTATUCTHKA.



ueHa [gata CTpYKTYpa 1 2 3 Ja 5 Je Lant T | Unknel [Qnaketos]| Wntepd [T umkna] Nprop

8,155 | 27.ceH +2 0 0]

8,21 | 30.cen (+2+2) 0 o|

8,341 | 30.cen (+2(£241) 1] 2] 52| 1 2 0,5 52| o
83 05.0KT]| (+242)(+2+2] 0 0]

8,575 | 05.01] +242)(s2(+2+1] 52| 52| R 1| 067 52 o

8,586 | 06.0KT| (+242)(+242)(+2 0 0]

2,63 | 06.0k1] (3242)(+242){+1:2) 0 of

8,657 | 10.okT| (+242)(+2+42)(+142)(2+2] 0 0]

371 | 1o o)) 40 40| R 1| o067 40) -4

8,718 | 13.okT| [+242)(+242) (+142)(+242) (+1+2) (+2 35| 35| 1 0,67 35 -11

8,467 | 19.01] = 2| 03 E

8,414 | 20.01]

8,375 21.0KT]| 2 3 0,67 47| 12

5,302 | 25.0i]

8,392 | 28.oxr}

2,39 | 3t.o] N B 14

8,435 | 03.HOA 30| R| 2] 0,33 30| -19|
3,46 | 07.10n 39 R 2| o 39 Bt

8,345 | 09.H0A

8,54 14.H0A 43| R| 3 0,22] 43 -

8,558 | 15.10n] &) 2 3 067 a5 4,9

8,468 | 17.H0A

8,467 | 22.10n

8,466 | 23.H0A R| 3 0,22] 47| 2,9

3,415 | 25108

8,415 | 25.408 R 3 -0,22] -47] 2,9

8,748 | 02.e4 58] 4 017 58] 11]

8,875 | 05.gexl of

8,922 | 05.a04] (+2+2) 7] 13 17 21 58 R 4 0,17, 58 11

5,019 | 06.ae] (+2(+2+1) 31| sol 13| a7l 24 141 3| 5| 0.6 8]

B tabnmiie ydyera nukJIoB (puKcHpyeTcs crieayorias napop-
Marusi:

1) eHa, Mo KOTOpoy ObLiIa 3aperucTpupoBaHa BOJTHOBAsI KOH-
CTPYKIIHSI B BOJITHOBOM OajiaHCe (3/1ECh MOT'YT OBITh KaK IIEHbI 3a-
KPBITHS1, TaK U LIEHbl OTKPBITHUS);

2) nata, korja Obl1a 3aprKCHpOBaHa BOJTHOBASI KOHCTPYKITHS
B BOJIHOBOM OaJjiaHce;

3) cTpyKTypa BOTHOBOM KOHCTPYKIIMH (€CII HAaKaTh HA CChLJI-
Ky, TO Ha KaX/Iyl0 KOHCTPYKIIMIO OTKPOETCSI CBOW BOJIHOBOM Oa-
JIAHC);

4) KOJIMYECTBO BOJTHOBBIX IMAKETOB, a TaKXke JAJIMTEIBHOCTD (B
CBeYax) KaKJA0ro BOJTHOBOTO TaKeTa, U3 KOTOPHIX ObLJIO0 00pa3o-



BaHO BOJIHOBOE MPETSITCTBUE;

5) oO1asa JIUTENBHOCTD (B CBEYaX) BCEX BOJIHOBBIX ITAKETOB,
00pa30BaBIIIMX BOJIHOBOE MPETSITCTBUE;

6) Ha3BaHKE BOJTHOBOI'O MPENSATCTBUS (IIMKJIbI);

7) KOIIMYECTBO BOJTHOBBIX MTAKETOB, 0OPa30BaBIINX BOJTHOBOE
MPENSATCTBUE;

8) mapameTrp UHTEP(EPEHLINN;

9) cpenHss IMTENBHOCTh OIHOTO LIUKJIA;

10) mpropureT (UK CUJia TOTOKA) — pa3HULIA MEX]y CPEIHEN
JUTUTETBHOCTHIO TIOCJIETHETO OBIYbEro IUKJIAa U TTOCIIEHETO Me/I-
BEJKBETO IUKJIA.

Jlanee Ha OCHOBE 3TUX MIEPEMEHHBIX ITPOUCXOAUT IMOCTPOECHUE
U CpaBHEHME JBYX OCHOBHBIX I'pa(PMKOB — MapamMeTpOB MHTEP-
(pepeHum 1 npupopuTeTa (CUIIBLI NOTOKA).



15 TAPAMETPL MHTEPPEPRHUMM
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OcCHOBHasi CyTh 9TOTO MOIX0/1A 3aKJTI0YAETCS B TOM, YTOOBI Ha-
XOIWTH T€ YIACTKH IIEHOBOTO rpaduKa, KOraa 3e1eHbIe CTOIOIBI
HapamMeTpoB MHTEP(EPEHIINH COBMAIAI0T C KPACHBIMU CTONIOIA-
MU [IPUOPUTETA (CHIIBI [TOTOKA), YTO YKA3bIBAET HA HAJIMYUE BOC-
XOJALIEr0O TPEH A Ha LIEHOBOM I'papuke.

[1pu 3TOM YeMm BbIIIIE KPACHBIE CTOIOLIBI U UM HIKE 3eJIeHbIE
CTONOLBI, TEM CUJIbHEe cUrHal. Takxke vrpaeTr OOJNBIIYIO POJb
Y IMHAMUKA U3MEHEHMs 3TUX CTOJOLOB, HAIIPUMEp, CHUKEHUE
WIN POCT IIPUOPUTETA, & TAKXKE U POCT WM CHUKEHUE MapaMeT-
POB MHTEp(EpEHLIMH.

A BoOOIIIE cama cucTeMa cieayomas:



* eCJIM 3eJIeHble CTONIOIBI MTapaMeTpoB UHTEPGEPEHITNN COB-
MaJal0T C KPACHBIMU CTOJIOIIAMU ITPUOPUTETA (CHUJIBI TOTOKA), 9TO
YKa3blBa€T HAa HAJIMYKME BOCXOIAILETO TPEHJA Ha LIEHOBOM I'pa-
uke;

* eCJIM CMHME CTOJIOLIBI ApaMeTPOB MHTepdEepeHIIU COBIIa-
JAI0T C JKEITBIMH CTONOIAMU TPUOpUTETa (CHJIBI MOTOKA), TO
YKa3blBa€T HA HAJIMYME HUCXOAALIErO TPEHIA HA LIEHOBOM I'pa-
uxe.

Bce ocrasnbHble BapuaHThl yKa3bIBAIOT HA HAIMYUE PHIHOYHON
HeonpeaeaeHHOCTH ((praTa).

Ko Bcemy nmpouyeMy, Ha OCHOBAaHMM LIEH 3aKpPbITHS 4-4acOBO-
ro rpacguka (IeHsl U3 IepBOro CToaoIa, MO0 KOTOPbIM ObUIH 3a-
PErrCTPUPOBAHBI BOJTHOBbIE MOJIEIM B TaONUIIE y4eTa IUKJIOB)
BbICTpanBaeTcs AonoaHuTeapHbn rpaguk CNY/RUB — anasor
LEHOBOro rpaduka, Ho 6e3 BpeMEHHOM MPUBI3KH, TaK KakK 4a-
CTOTa MOSIBJIEHUSI BOJIHOBBIX MOZIEJIEN pa3Hasl.

CNY/RUB




Ha sT0li KpMBO# KpacHBIMH MapKepamMH OTMEUYEHBI OBbIYbH
BOJIHOBbIE KOHCTPYKIMH. [IeCOUHBIM [IBETOM OTMEUYEHBI MapKe-
Pbl, OTOOpAXKAIOIIUE TOUKU, B KOTOPHIX MPOU30ILIO0 (hOPMHUPO-
BaHME MEABEKbUX BOJTHOBBIX KOHCTPYKIMIA. VIMEHHO 1O aTOMY
rpaduKy £ JeJIal0 JOITOCPOYHbIE IIPOTHOZHL



IIpo BOJIHOBOM aHAJIN3, TOPTOBYIO
CHCTEMY M yIpaBJieHHe KalluTaJI0M

B sTOoM Oroke mMatepuania s XoTena Obl TPOSICHUTh HECKOJb-
KO MOMEHTOB, CBSI3aHHBIX HETTOCPEJCTBEHHO C MEXaHU3MOM TOP-
TOBJIU.

CMortpuTte, B OCHOBE MOE TOPrOBOM CTPATETMH 3aJI0KEHO TPU
6a30BbIX KOMITOHEHTA:

* QJIbTEPHATHUBHBII BOJIHOBOI aHAIU3;

* TOProBasi CUCTEMA;

* yIpaBJieHUE KalMTaJIOM;

Ecau roBopuTh O BOJIHOBOM aHAJIM3€, TO €r0 HEeJlb3sl B YUCTOM
BUJIE Ha3BaTh TOPrOBOM CUCTEMOM, IOTOMY YTO 3TO BCETO JIMIIIb
MHCTPYMEHT MPOrHO3UPOBAHMUsI, TOYHO TaK XK€ KaK U BOJHOBOM
aHaM3 orTa. HUKTO ero ke He Ha3blBaeT TOProBOW CUCTE-
MOW.

Tak BOT, B aJIbTepHATUBHBINA BOJTHOBOW aHAIN3 51 UHTET PUPO-
BaJI OT/IEJIbHYIO TOPTOBYIO CUCTEMY — QJITOPUTM BXOJOB B PBIHOK
¥ BBIXOZIOB U3 HETO.

Xody OTAENbHO CKa3aTh, YTO KakKIBIH MOXET Moj1 cedst pa3pa-
60TaTh COBEPILIEHHO Pa3HbIN AJITOPUTM BXOJIOB — BBIXOJIOB, IPH-
YeM Ha OCHOBAaHUU OJJHMX U TeX ke MOKa3aHW BOJHOBOTO aHa-
Jm3a.



HACYET BXO/J10B

B MoewM citydae st perms oCTAaHOBUTHCS Ha POOOWHOM CHCTe-
M€ BXO/IOB B PbIHOK Ha OCHOBAHMU TOKA3aHUI CUCTEMbI BOJIHO-
Boro aHaimm3a (AWA) (MHOrJa ee Ha3bIBAT MPOOOWHO-OTKAT-
HOM).

CornacHo 3TOMY aITOPUTMY CHTHAJT Ha BXOJI B PRIHOK 0Opa3y-
eTcsl B TOT MOMEHT, KOrJJa Ha PbIHKE BO3HMKAET HOBasl BOJTHOBAs
MoOjieNb, 2 HallpaBJieHUe CUrHaJa OIpPEeAEeNseTcsl HalpaBieHeM
TPEHA-BEKTOpa 3TOM MOAEIIH.

Ho Tak Kak s TOpryo TOJBKO B JIOHT (IIOTOMY YTO M3HAYaJIb-
HO MO MPUHIIUT PadOThl WHBECTUIIMOHHBIN), TO JIJIsI CUTHAJIOB
Ha BXOJ] 51 UCIIOJB3YIO TOJIbKO BOCXOAsIIIEe HallpaBIeHUe TPEH/-
BEKTOpA.

Takum 00pa3oM, TEOPETUUECKHU TONYYaeTCsl, YTO CKOJIBKO B
BOJTHOBOM TTakeTe OyIeT Mojesiel, CTOIbKO JOJKHO OBITh U BXO-
JIOB, 32 BBIYETOM TeX MOJEJe, Ha KOTOPBIX ObLIM 00pa30BaHbI
BOJIHOBbIE MPENSATCTBUSA € napaMeTpoM uHrepgepenuuu ot 0,5
Y BBIIIIE.

Hecmotpst Ha To 4TO TIpOOOIHAs CHCTeMa BXOJIOB IO CBOEH
CYTH 3ara3/bpIBalollas TOproasi cuctemMa (IoToMy 4To OHa U3Ha-
YaJIbHO TPEHJ0Basl, IO3TOMY U 3aIa3bplBaloias), COOTBETCTBEH-
HO, ¥ PacCUMTaHa OHA Ha MEPHUO/Ibl YCTOMUKMBOIO POCTA LIEHBI.

Bo Bpems TpeHaa BXOmpl Ha MPOOON MakCMMyMa padOTaIoT
JOCTATOYHO XOPOIIIO, & BOT OTKaTHbIE OpAEpa MPAKTUYECKU He



CpabaThIBalOT, TaK KaK HAa MOIIHBIX JBUKEHHSAX PEIKO KOrjaa
MIPOMICXOINT TITyOOKHI OTKAT, ¥ €CJIM TOPrOBaTh TOJIBKO C OTKA-
Ta, TO OGJIBIIYIO YaCTh JAIBUKEHUS OyJIeIb OMPOCTY MPOITYCKaTh,
13-3a TOTO YTO J1aJIeKO NOCTABUJI JIMMUTHBIE OpAepa.

OpnHAaKO Kak TOJIBKO PHIHOK HAYMHAET NIEPEXOAUTD B JUANA30H
WJIM HA PhIHKE MPUCYTCTBYET MEPEXOJHOE COCTOSIHUE (AMAIa30H
¢ HeOOJIBIIUM YIJTIOM HaKJIOHA), BXOJBl Ha MPOOON MaKCUMyMa
yacTo OyayT MomnajaTh B 3aBepllieHre Xofa, Mmocje yero Oyaer
MIPOVCXOANTH 3HAYUTENLHBIN OTKAT B CTOPOHY YOBITKOB.

(XoTs1 6OJIBINYI0 YaCTh TAKUX CUTHAJIOB CUCTEMA OT(IITBTPO-
BBIBAET M3-3a BOJHOBBIX MPEMNSTCTBUNA, BOZHUKAIOIIUX B TAHHBIA
MOMEHT.)

Tem He meHee, 3Hasi 3TO, s 3apaHee MOJCTPAXOBbIBAIOCH, M0-
TOMY B TaKHX CIy4asix JOOABJISIO ellle Opaep Ha yCpeaHEHHe C
oTkaTa. Kak MMEHHO Bbl HACTPOUTE CBOIO CUCTEMY BXO/IOB, 3aBU-
CHUT TOJIBKO OT Bac!

HACYET BbIXO10OB

[ox BbIXOIaMU 51 MOAPA3yMEBAIO CTOM-JIOCCHI U TEHK-TTPOdu-
ThI.

Hauny c Terik-npoguros.

Sl oyeHb peAKo CTaBJIIO OTIOKEHHBIE OpAepa Ha BBIXOX IO
TEUK-TIPOPUTY MO TEXHUUECKUM YPOBHSM (Uallle BCero 3To Obl-
BaeT B [IEPHUOJ] [TOJTHOM HEOIIPEAEIEHHOCTH, KOTIa BOJTHOBAs Kap-
TUHA HUYETO He MOKAa3bIBAET).



OCHOBHOW MOAXO0M, KOTOPBIH 51 UCTIOJIb3YI0, — BBIXOXKY U3 PbIH-
Ka BPYUYHYIO 1O TAIMHUHTY, KOIJIa BOSHUKAIOT 3HAYMMbIE BOJIHO-
BbI€ MPENATCTBUS (Basibl, O0UKH, KAMHH), Y KOTOPHIX MTapamMeTp
untepdepenimm 0,5-1.

Tenepb npo CTOM-JIOCCHI.

Cromn-occhl Kak opaepa A He crasio. (Mory nHorga ycraHo-
BUTb, €CJTU TOJIBKO CYILIECTBYET BEPOSITHOCTD, UTO 51 HE CMOTY 3a-
KPBITh CIEJIKY BPYUYHYIO, a Tak HeT.) M BOT mouemy.

Sl yxe o4eHb 1aBHO 3aHMMAIOCh TPEUIUHIOM. 3a 3TO BpeMsi
pe3yJbTaThl OBUTH Pa3HbIe, ObUIH U 3apa00TKHU, U CITUBBI ObLITH, HO
OJTHO s TIOHS 7151 ceOs TOUHO: Opjiepa CTOM-JIOCCOB (B MPSIMOM
YX [MOHMMAaHUM) CTABUTh MIPAKTUYECKU HE UMEET CMBICIIA.

HyXHO 3aKkpbIBaTh CAETKU BPYUHYIO.

[loTomMy 4TO OY€Hb YACTO BO3HUKAIOT CUTYyAIlUH, KOT/IA 1IeHa
JIMIIIIb TEHBIO KACAETCs CTOI-JIOCCA, 3aKPHIBAET MO3ULIUIO, a 3aTeM
UJIeT B HY)KHOM HarpapyieHuu. 1 1o nonyyaercsi o4eHb OOMJIHO.
[TosToMy, 4TOOBI UCKJTIOUUTh TAKYI0 HEMPUSATHOCTD, 51 UCIIOJb-
3y10 JPYrOM MOAXO/.

Kak s yxe roBopu, sl TOPryio no TalMUHTY U TIO3TOMY 3a-
KPBIBAIO CAEJKUA BPYUYHYIO CTPOIO [0 BPEMEHM.

CyTb B CIIEAYIOLIEM: TAK KAK MOsI CUCTEMA aHATIM3UpPYET 4-4a-
COBOM TpahvK Mapsl 0aHb/PyOib, TO MOTYYaeTCs, YTO BCE CACT-
KM I 3aKJTI0YAI0 10 [IEHaM 3aKPHITUSI-OTKPBITUS 4-4aCOBOTO I'pa-
¢puka Mocoupxwu, To ectb B 7, 8, 12, 16, 19 mck.

[TosTomy, Koraa s muIny, 4To KOy MPOoOO KaKOro-To Mak-
CUMyMa WM MUHUMYMa, 9TO O3HAYAET, YTO HYKHO JIOKAAThCS



OnmKamInero 3ak puitvst U3 nuanaszona (7, 8, 12, 16, 19 mck), Tak
KaK B 9TO BpeMsl TPOMCXOIUT 3aBepIIeHne 4-4acOBOro MHTEPBa-
Jia, ¥ TOJIKO TIOTOM MPOAHATIU3UPOBATh, KaK 3a(PUKCUPOBAJIACH
1IeHA 3aKPbITHUSI, ONIpe/esisi, eCTb TPOOUTHE WU HET.

910 U ecth TauMuHr. [lo KpailHell Mepe Tak YCTpOoeHa MOsi
cucTeMa.

Tak BOT, B Cllydae CTOI-JIOCCa 51 UCTIONB3YI0 (haKT U3MEHEHU T
HalpaBJIeHUs TPEHI-BEKTOpPA C BOCXOAALIETO Ha HUCXOAIEE.

Jpyrumu cioBaMu, €Clu s yIEP:KUBAIO OJIHY WJIM HECKOJIbKO
JUIMHHBIX TIO3UIIHI, 4 CUCTEMa HAYMHAET PErUCTPUPOBATh U3Me-
HEHMe HapaBJIeHUs TPEH/I-BeKTOpa (M MPU 3TOM He BO3HUKAET
3HAYMMOTI'0 BOJIHOBOI'O IPEMATCTBUSA), TO BO3HUKAET CUIHAJ Ha
BBIXO/] M3 phIHKA. C yOBITKAMU WJTU HET, HEBAXKHO. 3aKpbIBald 110-
3UIIUY U BBIXOAU B KeEIIl.

Takass cuctemMa Ha3biBaeTCsi OOOpPOTHOM, KOIJa CHUTHAJI Ha
MIPOZIaXy SABJISAETCS CUTHAJIOM K 3aKPbITHIO TIOKYTIOK.

OpHako MHOTIA HAa PHIHKE BO3MOXKHBI CUTYallud, KOTJa Ha
rpaduke MOXeT ObTh chOpMHpOBaHA Pa3BOPOTHASI TEXHUYE-
CKasi MOJieJTb (JOMYCTUM, IBOMHASI, TPOWHAs BEpIlIMHA, TOJIOBA U
IUICYH U T. [I.).

B Takom cirydae s Takke MOTy MOJICTpaxoBaTh ce0st OT Pe3Ko-
IO Ma/IeHus1, MPU KOTOPOM TPEH/I-BEKTOP HE YCIIeeT Pa3BEPHYTh-
Cs1, U BBIITHU B Kelll, €CJTU LIeHa 10 3aKPHITHIO 3a(PUKCUPYETCST HU-
e 3HaueHusl «JIMHUK men». Ho 3710, ckopee, uckimoueHue. Tak
YTO C KPUTEPUSIMU Ha BBIXOJ] Y MEHS BCE B MOPSIJIKE.



IMPO YIIPABJIEHUE KAIIMTAJIOM

Ha camom gene, korjga peub 3aX0QuT MpO yIpaBieHUE Kanu-
TaJIOM, BCE Cpa3y HAYMHAIOT CUYMTATh MPOIEHT MPUOBLIHHBIX U
YOBITOUHBIX CJIEJIOK, BEIMYUHY IPOCAJIKK, OTHOIIICHUE CPeTHEH
npUObLTN K CpeHeMY YOBITKY U T. A. JleficTBUTENIbHO, BCE 3TO
BaXkKHbIE [TOKAa3aTeJIM, HO HE OCHOBHBIE.

OCHOBHOM TOKa3aTeslb pUCKa — 3TO IUIeYM (MapKMHAJIbHAS
ToproBiisi). iMeHHO Gosbliive riedn ectb OpaTckas MOTruia UH-
BECTOPOB, a HE YTO-TO JIpyroe!

A cyTb B TOM, YTO pa3Mep ILIeY, KOTOpbIe Bbl UCITIONIb3YETE B
TOPIOBJIE, ONPEAEIIAETCS UMEHHO Ballled )KaJHOCTHIO. A TIE Kajl-
HOCTB, TaM U cTpax. Yem Oosbilie 1uieun, TeM OoJbllie Kak To-
TeHIAJIbHASL TPUOBLIb, TAK U MOTEHIIUAIBHBINA YOBITOK.

Ho B utore u3-3a cTpaxa Wi )aJHOCTH YOBITKY OyIyT BCeraa
NIepeBeIIMBaTh MPUOBLTh. A BCE OCTATBHOE — ITO JIUPUKA.

Mos cucrema ynpaBi€HUs KallUTaJIOM IOCTPOEHA CJIELyIo-
MM 00pa3oMm.

HauanbHblil pa3Mep Kanurtasa s yMHOXalo Ha 2 (HoiydaeTcst
KpeauTHOE ievo 2 K 1), a 3aTeM Moy4eHHy10 CyMMY JEJT0 Ha 8
yacred. I HaunHaio no onHou yactu (1/8) nmocreneHHo BICTpa-
MBaTh JIeCeHKY (110 8/8).

[Tonyyaercs, yto 1 yacts (1 mo3unwms) — sto 1/4 Baiero ka-
nuTana. Takux MO3UIMIA S MAaKCUMYM MOTY OTKPBITh 8 IITYK.
Ecnu oTKpBITO 4 O3ULIMM WIIM MEHbIIE, 3HAYUT, CTOI0 HA CBOEM.



3TO MO3BOJSIET MHE MEpecTauBaTh OOJbIINE KoJeOaHus, He
60s1ch, uTO 1MO3BOHUT s Komns (6yner mapxun-kon). U nepe-
CTauBaTh TaK 51 MOTY TOJIaMHU, TTOKa He JT0k/1yCh HYKHON MHE 11e-
HbI WJIM CUJIBHOM BOJIHOBOUW KOHCTPYKIIMH !

[Tpu 3TOM yalle BCero Takve TMO3MIIMU s1 HabMparo 1o Mepe
pOCTa, TO eCTh YCPEeTHSIOCh B MPHOBbUTL. Ecin ke 1mo Kakoi-To
MIpUYMHE [IeHa WIET MPOTUB MEeHsl, 51 cpa3y cOpachiBalo IJieud 1
HAUMHAIO JKAaTh HY’KHOTO MOMEHTa, YTOOBI TI00ABUTH yCpeaHe-
HUE T10 JIydIleH IIeHe, U BCe 9TO B paMKax KPEIUTHOroO Iuieya
2:1. Ilonumaerte, B yem aeno!

A BoT eciii BHI croute ¢ iedoM 100:1 muimm gaxke OoJbIe, TO
riepecTanBaTh YOBITKH yKe HE TIOTyUnTCS.

Kcrartn, B Tako# cuTyaluu aepkath MO3UIMI0 Oe3 CTOM-iocca
CTAHOBUTCS YK€ OYEeHb CTPAIITHO, TOTOMY KaK JJake Tpu HeOOIb-
MIUX KOJIeOAHUSIX IIeHbl IPOTUB Bac, YOBITOK HAYMHAET PE3KO
pactu, U 4yem OoJbllle, TeM CUJIbHEE HAUYMHAET 3alllKaJIuBaTh
CTpax, BeJlb 3a yIJIoM Bac xJiet Asaas Kons ¢ myounoii!



Pe3yjabTaThl TOProBJn

HeGonbimoe npeauciosue.

[Mocrne Toro Kak s U3/1aj1 CBOIO KHUTY «AJIbTepHATUBHBIN BOJI-
HOBOW aHaJM3», MHE CTaJM MPUXOJUTh Pa3IMyHble KOMMEHTa-
pUM 110 MIOBOAY CaMOM TEOPHH.

Ckaxy cpasy, 4To JIOI MHUCATM Pa3HOE, MHOTO OBbLIIO TaKKX
KOMMEHTapueB: « Tl Uero tam takoe Kypuiib?» Wiu: «bpen cu-
BOU KOOBLITBI, TYT O€3 SIIMKa BOAKW HUKAK HEe pa300paThCsi». X0-
TSI BCTPEYATNCh U Takue: « Thl CTATUCTUKY CHIEJIOK IO 9TOU CH-
CTeMe Ha pPeaslbHbIX AEHbrax XOTsl Obl 32 TOJ MOKAKM».

U torpa g 3agymasics.

A Bellb JEUCTBUTENIBHO, TEOPUS TEOPUEH, a HY)KEH CTaTUCTU-
YEeCKU MOATBEPAKJAIOIIMI pPe3yIbTaT.

[TosTomy 1 peru, YTo HEOOXOAMMO YECTHO U OTKPBITO MPO-
TECTUPOBATh CUCTEMY, IO KpailHel Mepe Jyisi cedsi camoro.

[Tpuyem Ha peanbHBIX IEHbraX M B peXUME PEaIbHOTO Bpe-
MeHu. C MofipoOHBIM ONMCAHUEM TPEABAPUTEIBHBIX MTOKA3aHUI
CHCTEMBI 1 €€ KOHEUHBIMU MTPOrHo3aMu. 1 HakonmuTh Takyio MH-
(opmarmio xots Obl 3a rog.

YroObl MOKHO OBUIO TIOTOM MPOAHATM3UPOBATh CTATUCTUKY
CIIEJIOK, a TAKK€ CPAaBHUTh ITOT PE3YJIbTaT C TEMU NOKA3AHUSAMU
CHCTEMBI, KOTOpbIE OBUTH Ha TOT MOMEHT OITMCAHbI B BUJIE 0030-

pa.
Kcratn, nogodHoe HakorjieHre nH(popMaru MOXET T03BO-



JIMTH B IaJIbHEHIIeM 00y4YHUTh TOPrOBaTh 10 TOW CUCTEME HENpO-
ceTh. HayunBimch Ha mpuMepax MHOXeCTBa 0030pOB, OHA CMO-
KeT OBICTPO aHAJIM3UPOBATh, CPABHUBATh M KJIaCCU(PUIIMPOBATD
TOYKHM BXOAA-BbIXOla, CTATUCTUKA 0 KOTOPHIM YK€ HaKOILJIeHa
CUCTEMOM.

[MosTomy s pemm Toraa, uto Oy1y BEIKJIAIBIBATH CBOM 0030-
pbI Ha Pa3HBIX pecypcax, a BOT BOBMOXKHOCTh KOMMEHTUPOBATh
UX 51 OCTaBWJI TOJIbKO Ha «IIpocure» — coricets oT BKC. Bee mon
MIPOTHO3bI, KOTOPBIE 1 JieJlal 110 CUCTEME, Bbl ITPOYTETE Jlajiee B
pazzene « ToproBblil THEBHUK», 8 BOT KOMMEHTAPUU K HUM MOX-
HO HarTu B Moel BeTke AWA Ha «[Ipodute».

Jlanbliie IpUBOXY CTATUCTUKY TOPIOB 110 CUCTEME 32 NEPUO], C
11 mapra 2022-ro no 16 aBrycra 2023-ro (3kceneBckuil ¢aiini ¢
TMOJTHOW CTAaTUCTUKOM €CTh B MOEM TeJlerpaM-KaHaie https://t.me/
awanowa).

3nech HEOOXOAUMO OTMETHTh, YTO BCE CHENKH 51 COBEpIIA
Ha mape 10aHb/pyosnb, 4-yacoBo TaiiMdpeiim. Yactb crenok s
JepiKaJl CpeTHeCPOYHO (OOJIbINE MecsIia), YacTh CAETIOK — KpaT-
KOCPOUYHO (MeHbIlle Mecslia). bbuth U coBceM KpaTKOCPOUYHBIE
cnenku. Ho B OCHOBHOM 3TO cilyyau, KOTAa s BBIXOAWJI MO CTOII-
Joccy.

Toprosau s necenkoit. Habupan ot 1 10 8 mo3uiuii Bo Bpemst
TpeH/ia Mo BOJIHOBBIM MofesisiM. [Ipu 3ToM nosyyanoch Makcu-
MaJibHOE Ij1e4o 2 K 1.

W BoT pe3ynbrar.
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3nech rpaduk n3MeHeHnii OanaHca BHIPaKeH B MMyHKTaX Kyp-
coBoi pasHuiibl (1 myHKT = 0,1 Kor1.). OTYeT BeJics OT HyJIs 0e3
y4eTa KOMUCCHU.



MNpubbine| YobiToR
Obwan 21211, 7 -2754,00 2928 MO

Kon-so 45 18| 71,4% npwuboin
CpeaHAan 4714 -153| 3,1 cp.np/cp.y6

Takum o6pasom, ¢ 11 mapra 2022-ro no 16 aBrycra 2023-ro
ObLI0 coBepinieHo 63 caenku. VI3 Hux 45 cienok ObUTo MpruObLIb-
HBIX U 18 caenok Obu yosiTounbiMu. [lonyuaercs 71,4 % nipu-
OBbLTBHBIX TOProB U 28,6 % yOBITOUHBIX TOPTOB.

[Tpu sToM 0b1mast mpuobUTs coctaBuiaa 21211,7 myHKTa, 4TO
JaeT 3HayeHue cpeaneit npuosum 471,4 myHKTa. A 00U yObI-
TOK COCTaBUJI —2754 MyHKTA, 4TO JaeT 3HAUEHHEe CPEHEr0O yObIT-
ka —153 nyHkTa.

[Momy4yaem OTHOIIEHKE CpefHel MPUOBUT HAa CpeIHUNA YObI-
TOK 3:1.

Paccuntaem MaToXu1aHUE CUCTEMBI.

MO = k03¢ puIeHT NpUOLLIH * CPETHION MPUOBLITH + KO-
(urenT yoeITKOB * cpeqnuil yobitok = 471,4 * 0,714-153 *
0,286 = 292,8 nyHkTa. MaTo)X11aHUE NOJIOKUTETBHOE.

Msuoro 310 umu Mano? st MeHs 10CTaTO4YHoO !

Cucrema MOJHOCTBIO AJTOPUTMU3MPOBAHA U TPEJCTABIISIET
co00i1, M0 CyTH, MaTeMaTUYECKUI armapar, He JOIMyCKAIOIIUi
JBOSIKOW TPAKTOBKM BBOJHBIX TAHHBIX. 3HAUYMT, MPE/ICTABIICH-
HbIE 3/1€Ch BBIBOJIbl MOKHO CUMTATh CTATUCTUYECKU YCTOMYMBDI-
MH.



IIpakTuka

Oco0eHHOCTH BOJTHOBOM pa3MeTKH

[Tpexne yem Bbl HAYHETE YMTATh TOPrOBbBI JHEBHUK, KOTO-
PBIi S BEJI BCe 9TO BpeMsl, X04y IMOAPOOHO OCBETUTh OIUH MO-
MEHT, KOTOPBII CBsI3aH HEMOCPEICTBEHHO C OCOOEHHOCTSIMU Ha-
HECEHUsI BOJTHOBOM Pa3METKH.

S yxe roBopus 0 TOM, YTO BOJMHOBas pasmetrka B AWA He
TEpPIUT ABOSIKOW MHTepripeTariy. O1HaKO MHOT/IA Ha phIHKE BO3-
HUKAIOT TAaKKe IIeHOBbIe KOH(UTYpalluu, KOTOPbIE MOTYT TPAKTO-
BaThCs TIO-PA3HOMY U, KaK CJIEICTBUE, TPUBOIUTH K TIOSIBJICHUIO
HEOIHO3HAYHOCTH B MPOLIECCE BbIJEJIEHUSI BOTHOBBIX MOJIENIEH.

[ToaTomy, 4TOOBI M30€KaTh CYOBEKTUBM3MA M YCTPAHUTH JIIO-
Oble HEOJHOZHAYHOCTH, 51 Pl PACCMOTPETh 3TU CIydau I0-
apoOHo. S Takxke peunut (hopMaM30BaTh MPaBUIa, KOTOPHIM
HEOOXOIMUMO CJIeI0BATh, KOTJA HA PIHKE MOSIBIISIOTCS TTOJOOHBIE
HEOITHO3HAYHOCTH.

Utak, noexanu. (Ata uH(opmanus npurogurcs TemM, KTo ruia-
HUPYET B IaJIbHEHIIIeM UCTIONb30BaTh B CBOEH TOProBJje ajibTep-
HATUBHBIN BOJIHOBOH aHAJIN3.)

Jl1s1 Hayasta npejJiaraio pacCMOTPETh TaKylo CUTYALHIO.



Ha poiHke Obula 3aperucTpupoBaHa ObIUbsl UMITYJILCUBHAS
MoOJIeNb +S (3esieHast +S-MSATUBOJIHOBKA), KOTOpasi BO3HUKIIA B
TOYKE, TI€ YKa3aHa MepBas CTpesika BBepX (IlepBas CTpesKa
TPEHA-BEKTOPA).

[ocne 3eneHoi +S-NSTUBOIHOBKU 3aTeM Ha rpaduke chop-
MHPOBAJIACh ellie OJJHa KOPPEKIIMOHHAS BOJIHA HE3HAYUTEILHOTO
pa3mepa, KOTopasi CBOMM TMOsIBJIEHHEM 00pa3yeT HOBYIO BOJIHO-
BYIO KOHCTPYKIIMIO B MOMEHT ITPOPbIBA CBOETO JIOKAJILHOTO MaK-
CUMYMa, TO €CTh B TOUKE, IJIe HApHCOBaHA BTOPasi CTPEJiKa BBEPX
(BTOpOM TPEH[I-BEKTOP).

[locne Toro kak HapucoBajach BTOpasi CTpeJika BBEpX, Mpo-



M30IILJI0 U3MEHEHKE BOJTHOBOM KapTHHBI, a 3HAYUT, HAM HE0OX0-
JIMMO CJIeNIaTh HOBYIO Pa3METKY.

B npejicTaBieHHOM ciydyae BOZMOKHO JIBa BapraHTa BhiJeie-
HUsA BOJH: (+2+1) u (+1+2).

+S5+ +X+S
+2+1 +1+2

1/ N

Kak MoOXHO 3ameTuTh, 002 BapuaHTa IO COCTaBy Mojesein
UJIEHTUYHBI, TIO3TOMY B KaUeCTBE KOHEUHON pa3METKH OCTaBJIsI-
€M BapHaHT IocJiefioBaTe/ibHor KoHpurypanuu (+2+1).

Tenepps paccMOTpUM APYIYIO CUTYALUIO.



+
+2

-J

Kak u B mpenpiaymmem ciiydyae, cHavyajla Ha pelHKe OblTa 3ape-
TUCTpPUpPOBaHa ObIUbsl UMITYJIbCUBHASI MOJIENb +S (3eneHas +S-
IAATUBOJIHOBKA), KOTOpasi BO3HUKJIA B TOUKE, IIE YKa3aHa IepBas
CTpeJIKa BBEPX (IEepBasi CTpesika TPEeH/I-BEKTOPA).

3arem, MocJie 3eJI€HOU +S-IATUBOIHOBKY, Ha rpaduke, Tak
K€ KaK U B ITpeJbIAYyILEM ITpUMepe, (POPMHUPYETCS eIe OfIHA KOP-
PEKLIMOHHAsl BOJIHA, HO €€ pa3Mep 3HAYUTEIbHO Oosblle, U3-3a
Yero OHa OIyCKAEeTCsl HUKE BTOPOH T10 CYETY KOPPEKLIMU.

Kak 1 B mporuiblii pa3, 3Ta BojiHAa 00pa3yeT HOBYIO KOHCTPYK-
LIMI0 B MOMEHT ITPOPBIBA CBOET0 JIOKAJTBHOTO MAaKCUMYMa, TO €CTh
B TOUKE, IJIe HAPMCOBaHa BTOpasl CTPeJIKa BBEpX (BTOPOM TPEH/-



BEKTOP).

[Tocne Toro kak HaprcoBajach BTOpasi CTpeNIKa TPEHA-BEKTO-
pa, MPOU30IILJI0O U3MEHEHUE BOJTHOBOM KapTHHBI, a 3HAYUT, HAM
HEOOXOIUMO c/IeJIaTh HOBYIO pa3MeTKY.

Kak u B npeapiayiieM ciiyyae, BOBMOKHO JIBa BApUaHTa Bbl-
JeneHus BOJH: (+2+1) u (+1+2).

+S+ + +X
+2+1 +1+2

o [ N

OpHako, B OmIMYME OT MTPOLIOTO CIyYasi, IO COCTaBy MOJE-
JIe 3TU BapUaHThl HE UJIEHTUYHBI, TaK KAK CJIEBa y HAC UMITYJIb-
CUBHasi MojieJib (3eJieHast +S-IATUBOJIHOBKA), a CIpaBa — KOP-
PEKIIMOHHAsA MOZIENb (KpacHbIi +X-3Ur3ar).



ComracHO ITpaBWJy IPUOPUTETA KOPPEKLIMOHHAS MOZIETb BCE-
I1a UMEET IPUOPUTET NIEPe UMITYIbCUBHOM (pOpMaLe (Tak ke
KaK U HEYeTHas Iapa UMeeT MPUOPUTET NEpe]] YETHOU Napou),
MIO3TOM B IAHHOM CJTy4yae MpaBUJIbHOM OyJIeT CUNTaThCsl pa3MeT-
Ka (+1+2).

Tenepp paccMOTpUM APYrou pUMED.

+S 3
+2 ]

Kak 1 Bo Bcex mpeapIayumx cydasx, cHadaaa Ha peiHKe Obl-
Jla 3aperucTpupoBaHa OblUbsl UMITYJIbCUBHASI MOZIENb +S (3eJ1e-
Has +S-IATUBOJIHOBKA), KOTOPAsk BO3HUKJIA B TOUKE, IJIE YKa3a-
Ha IepBas CTpesKa BBEpX (IlepBasi CTpesiKa TPEHI-BEKTOpa).



OpnHako 3aTeM peIHOK (POPMUPYET Cpa3y JBE KOPPEKLIMOHHBIE
BOJTHBI, TTOCJIE Yero 0Opa3yeT HOBYIO BOJHOBYIO KOHCTPYKIIMIO B
MOMEHT ITPOPBIBA CBOETO JIOKAJIBHOIO MAKCUMYMa, TO €CThb B TOY-
Ke, TJIe HapyMCcOBaHa BTOPasi CTPEJIKA BBEPX (BTOPOW TPEH/-BEK-
TOp).

B pesynbrate Takoro M3MEeHEHWs BOJHOBOW KAPTHMHBI Ipa-
BWJIbHAS pa3MeTKa Oy/eT BHINIAAETh ClIeJyIOIUM 00pa3oM:

+S+X
+2+2

Kazanocek Obl, 3a4eM NIPUBOJWTH 3Ty pa3METKy, €CJIM OHA He
COAECPKUT HEOTHOZHAYHOCTH ?
A Bce €710 B TOM, 4TO CYIIECTBYET OUEHb MTOXO0Kasl BOTHOBAS



KOH(Urypauus (1o KpailHel Mepe ¢ TOUKH 3peHUsT KOJTMYeCTBa
KOPPEKLIUI), KOTOpas IMPU 3TOM UMEET COBEPILEHHO UHYIO BOJI-
HOBYIO CTPYKTYDY.

Peub uzer o 1BOMHOM 3Ur3are (Kak ero Ha3blBaloT B KJIACCH-
YEeCKOM TEOPUU BOJIH DILTUOTTA), WU O KOHCTPYKIMH (+1+2+1),
KOTOpasi B QJIbTEPHATMBHOM BOJHOBOM AaHAJIM3€ MMEHYETCS
«TopHano».

+ +X+
+1+2+1

(O6paruTe BHUMaHUE, YTO 3/1ECh 1 JaJiee BCE IPUMEPHI 1 IIPH-
BOXY IJ1s1 ObIubero priHKa. Hy)XHO MOHMMATh, YTO TOYHO TaKue
K€ KOHCTPYKIIMY OBIBAIOT M HA MEJIBEKbUX TPEHAAX, TO €CTh MO-



JIEJIN CO 3HAKOM MUHYC. )
Tak BOT, €c/ii Mbl CPAaBHUM 3TH JBE BOJIHOBBIE KOHCTPYKIIVH,
TO YBUJUM OJIHY BaKHYIO OCOOEHHOCTb.

+S+X + X+
+2+2 +1+2+1

NN

VY xoncrpykuuu «TopHano» (+1+4241) nocnenusas (xenras)
KOPPEKLIMS HAYMHAET CBOE (POPMUPOBAHKE 32 MPEAEIOM MaK-
CHMMYyMa LIEHTPaJIbHOM (MAaKCUMaJIbHOM ) KOPPEKLIMOHHOM BOJIHBI,
B pE3y/IbTaTe€ YEro 3Ta MOAEJb ONPEAENISAETCS TPeMs TOUYKAMU
(cTpesnkaMy TPEHA-BEKTOPA).

B 1O BpeMs Kak y KOHCTpyKUMM (+2+2) mocienHsas Kop-



pEK1IMsI HauMHaeT cBoe (POPMUPOBaHKME BHYTPU AUANIa30HA 1IEH-
TpaJIbHOW (KpacHOM M caMoy OOJIBINOI ) KOPPEKIIMOHHOM BOJIHBI,
B pe3y/ibTaTe 4ero 3Ta MojAesb ONpelessieTcsl AByMsl TOYKaMu
(cTpenkamu TpEHA-BEKTOPA).

A BOT 00I1Iee KOIMYEeCTBO KOPPEKIM Yy HUX OfIMHAKOBoe: 4
=+2+2 =1+ 2 + 1. Takum 06pa3oM, BCe 3aBUCUT OT TOTO, TJie
MMEHHO c(pOpMHUPOBaHA MOC/IEHSIS1 BOJIHA — BHYTPH WJIM 32 Mpe-
JeJlaMH Tuana3oHa LIEHTPaJIbHON (MaKCUMaJIbHOM) KOPPEKIUH.

Tak xe 0OCTOUT JIeJI0 U C 3aeMHBIMH BOJIHAMHU.

+ +X+ +S+ +5
+2+2+1 +2+1+2

3aemHasn

pe

Ecnu BonmHOBast mozens ¢opMupyeTcss BHYTPU [IUara3oHa



HEHTPAJIbHOM M caMOM OOJBIION (KEITOM) KOPPEKIMU, TO Ha
pbIHKE BO3HUKAET 3a€MHasl BOJIHA, B PE3y/IbTaTe Yero MEeHsIeTCs
CTPYKTYpa COBOKYITHOU (hOpMALIMH.

Ecnu e BoHOBast Mopielis (popMupyeTcs 3a mpeeiaMu qua-
Ma3oHa IEHTPAJbHON KOPPEKIMHU, TO 3a€MHOW BOJHBI B TAKOM
Cllydae HeT U pa3MeTKa OCYILECTBIISIETCS MyTeM MOC/IeI0BaTE b-
HOro OOBEAUHEHNS BOJIHOBBIX MOJIEJIEN.

A Tteniepb Oosee nMogpoOHO MOrOBOPUM O 3a€MHO-BO3BPATHBIX
BOJTHAX.



3aeMHO-BO3BpPAaTHbIE BOJHBI

[lepBbiMu B Teopru AWA NOSIBUINCH 3a€MHbBIE BOJTHBI.

Kcrarty, 1o moBony Ha3BaHUs «3aeMHasl BOJTHA» ObUT KaK-TO
Ha «CMmaptiaade» KOMMEHTapHii: «Y KOro BOJHY 3aHSUIU 7».

OtBevaro.

Ha3BaHme «3aeMHBbIE BOJHBI» IOSIBUJIOCH M3-32 TOTO, YTO
BCJIE/ICTBME BO3HHUKAIONIMX HCKAKEHUU BOJTHOBOM CTPYKTYpPHI
ME/IBEKbU MOJIEIN PHIHOK MOXET (POPMHUPOBATh HA yUaCTKaX po-
CTa, ¥ HA0OOPOT.

B HexkoTopoM pojie mosyyaercsi, 4T0 B 3TOT MOMEHT PhIHOK
TIO/IMEHSIET ME/IBEKbI0 MOIeTTh OblUbeld 1 HA0OOPOT.

Bort u nonyyaercs, 4to, €Ciii TOBOPUTH C TOUKHU 3PEHUS BOJI-
HOBOTO OaJlaHCa, PHIHOK B 9TOT MOMEHT KaK Obl 3aHMMAeT Y Me/I-
Bejiel BOJIHY (MOJIeITb) U OTIAeT ee ObIKaM, Wi Ha000pOT.

A TO, 4TO PHIHOK 3aHslI, OH 00s13aTeNIbHO BEPHET Ha3al. Benp
PBIHOK JJOJITOB HE TepNUT! DTO U €CTh CUMMETPUS WU, TIO-APY-
romy, OanaHc.

[Toatomy B AWA 1 JIeKUT NIPEIOSIOKEHUE O TOM, UTO PHIHOK
Y eCTb OaJIaHC, KOTOPBIA BO3HHUKAET BCJIEICTBHE (PPAKTATBHOCTH.

B nanbHeiiiieMm BO3HHK yke OOIMIMI TEPMHUH «3a€MHO-BO3-
BpAaTHbIE BOJTHbI».

3aeMHO-BO3BpaTHbIE BOJIHBI BCTPEYAIOTCSl KaK Ha y4acTKax
pOCTa, TaK U Ha y4acTKax LIEHOBOI'O Craja M MpPeAcTaBIsIoT CO-



00i1 orpe/eneHHble BOTHOBBIE MOJIEH, KOTOPblE 00pa3yloTcs B
TOT MOMEHT, KOTJIa Ha PhIHKE BO3HUKAIOT UCKAKEHUSI.

B HekoTopoMm pofe 3aeMHbIe-BO3BPATHBIE BOJIHBI Y€M-TO Ha-
NIOMMHAIOT MHE POK/ICHUE BUPTYaJIbHOM Maphbl «4acTUIIA — aHTH-
YacTuIia» B KBaHTOBOM Mupe. Kak 1 3aeMHO-BO3BpaTHbIE BOJI-
HBI, BUPTYyaJIbHAS Mapa «4acTUIa — AHTHYACTUIA» CO BpeMEHEM
aHHUTUIMPYeT. TOYHO Tak ke MCYE3al0T M PHIHOUHBIC MCKakKe-
HUSL.

B kavecTBe OHOrO M3 MPUMEPOB TAKOTO CTydast MOKHO MPH-
BECTH FAPMOHUYECKYI0 KOHCTPYKIIMIO «TarTepH 5.0».

V srton KOHCTPYKIIMU Ha MECTEC UMITYJIbCA MOXKET BO3BHUKATD



KOPPEKIMsI U, HAOOOPOT, HA MECTE KOPPEKITNK — (pOPMHUPOBATH-
Cs1 UMITYJIbCUBHAS CTPYKTYpa.

B Bo3sBpaTHas

Tak, Haripumep, Ha MecTe oTpe3ka XA, KOTOpbIM M0 CBOEH
CYTH SIBJISIETCSI KOPPEKIMel MO OTHOUICHUIO K MpeAblIylemMy
IBUKeHNI0 OX, MOXKET MPOUCXOAUTh U3MEHEHUEe HalpaBJIeHUsI
TPEH/I-BEKTOPa C HUCXOJSIIEro Ha Bocxopsilee nocie (popmu-
pOBaHUsI ObIYbEH UMITYJIbCUBHON KOHCTPYKIIMHU +S (3eieHast +S-
MISATUBOJIHOBKA).

OpHako mocse 3Toro Ha y4yactke AB 1ieHa BCE paBHO Mpo-
JOJKaeT CHUKAThCS Jajiee, OOHOBJISISL TIPU STOM CBOM JIOKAJIb-
HbI MUHUMYM. KcTati, IMEHHO Ha 9TOM OTpe3Ke MOXKET ObITh
Y HEY/IaBIIMIICS pa3Max, KOorjaa IBuxeHue AB orpaHu4eHo napa-



merpom 1,13.

C TO4YKM 3peHus1 BOJTHOBOI'O aHAJIM3a IBUKEeHUE AB Toxe sB-
JISIeTCS. UMITYJIbCUBHBIM 110 OTHOIIICHUIO K MPEAbIAYIIEMY XOIY
XA, Tak Kak pa3Mepbl BOJIHBI A B OoJiblile, HesKen BeJTmurnHa X A.

OpHako, ecav Mbl IpoaHAIM3UPYeM CTPYKTYpy XA u AB, 10
YBUIMM, YTO Ha MecTe Koppekiumn XA copMupoBagach UM-
MYJIbCUBHASA MOZENb +S (3€JeHast JIMOTTOBCKAsA +S-MIATUBOI-
HOBKa), a HA MeCTe UMITy/Ibca AB BO3HUK KPACHBI KOPPEKIIM-
OHHBIN 3ur3ar +X.

Jpyrumu cioBaMu, MOXKHO CKa3aTh, YTO ITPOU30IILIA TOAMEHA
KOPPEKLIMU UMITYJIbCOM, a UMITYJIbCA — KOPPEKLUEN. ITO U €CTh
VICKQXXEHHE.

B nanHom ciyuyae BoTHOBast KOHCTPYKIMS +X (KpaCHBIN 3T -
3ar) OyJeT Ha3bIBAaThCS BO3BPATHOW BOJIHOM, TaK Kak TOYka B
OKa3aJ1aChb HUKE TOUKHU X.

3ayacTyio TakKue MCKaKeHHUs] MOTYT IpPEeABEIlaTh PhIHOUHbIE
Pa3BOPOTHL, IOITOMY MX B HEKOTOPOM POJIE MOKHO CPAaBHUTH C
JUBEPreHIUAMU Ha OCLMJUIATOPAX.

Tenepb HECKOJIBKO CJIOB O TEOPUU 3a€MHO-BO3BPATHBIX BOJIH.

Panee 4 yxe roBopuJ1, 4TO OCHOBHOE IPEATIONOKEHUE, HA KO-
TopoMm Oazupyercsi AWA, yTBepKIaeT, UYTO PHIHOK (hpaKTasieH U
CUMMETPHUYEH. DTO B CBOIO OYEPEb O3HAYAET, YTO BCE BO3HUKA-
I0IIIM€ PHIHOYHBIE UCKAKEHUSI IOJIKHBI CO BPDEMEHEM YCTPaHUTh-
csl, U1l TOrO YTOOBI COXpaHsIcs OanaHc (MM PhIHOYHASI CHM-
mMeTpusi). OTCoa U BO3HUKJIO BbIpakeHUE «PBIHOK IOJTOB HE
TEPITAT>.



3aeMHO-BO3BPATHBIE BOJIHBI MOTYT MPOSIBJISITHCS TO-pa3HO-
MY, HO BOT IIPaBUJIO, TIO KOTOPOMY OHHM OOHYJISIIOTCSI, BCEeraa Ofi-
HO U TO X€.

Ecnmu Ha pbiHKE BO3HMKAeT 3aeMHasi WJIM BO3BpaTHas BOJI-
Ha (MCKaXeHUe), TaKoe MCKaXeHre MO0 JIOJKHO CO BpeMeHeM
HCUE3HYTh (CaMOYCTPaHUTbCS, 0Opa30BaB MOJIOTUN CJIUB), JIH-
00 KOMITEHCUPOBAThCSI AaHTUUCKAKEHNEM (TO €CTh MCKaKeHUEM
C MIPOTUBOMOJIOKHBIM 3HAKOM).

B cirydae ¢ marreprom 5.0 OqHMM U3 BAPDUAHTOB YCTPAHEHUS
BO3HUKIIIETO UCKaKEHUsT MOXKET ObITh (DOPMUPOBAHKE HA YIaCT-
ke CD oguHOYHON MeABEKbel NBOMKHU —S (CHMHSS MEABEXKbS —
S-MATUBOJIHOBKA).



B BoaspaTtHas

[Toromy uto 31€CH, Ha ydyacTke CD, KOTOpPBIM SBISAETCA KOp-
pEeKIIMel 10 OTHOLIEHHUIO K MUMITYJIbCUBHOMY ABMkeHuI0 BC, 00-
pasyercsi UMITYJIbCUBHast Mofiesib —S. B o011iem, CHOBa Ipoucxo-
JUT [TOJMEHA BOJIH, HO TOJIBKO TENEeph KOPPEKLMSA MOAMEHAETCSA
VIMITYJIbCOM.

A Tteniepb cMoTpuTe: eciii ydactku AB u CD noMeHATh Me-
CTaMu, TO BCE UCKaxeHus cpasy ycrpaHarcs. [loatomy ux Mox-
HO paccMaTpuBaTh Kak 3a€MHO-BO3BPATHBIE BOJIHBI, TAK KaK OHU
OOHYJISIIOT APYT APYTa, YCTpaHsIsl BO3HUKIINE NCKAKEHUSI.

MOo3HO paccMOTpETh U APYror npumep popMaiiuy narrepHa
5.0, HO y3Ke C 3aeMHOI BOJIHOM.



B -Saemuéﬂ

B sTOM BapuaHTe 3aeMHOU (3HaK MUHYC YKa3bIBa€T Ha IpH-
Ha/JIE’KHOCTh 3a€MHOU BOJIHBI K MEJBEXKbEMY TPEH]1y) BOJIHOMN
BBICTYIIAET JKEJITBIN 3Ur3ar Ha yyacTke BC. 3aeMHOM 3Ta MOJIENb
CTAaHOBUTCS B TOT MOMEHT, KOI/Ia Ha rpavKe BOBHUKAET MeJBe-
Kbsl MOJIEJIb —S (CUHSISI —S-TISITMBOJIHOBKA HA y4yactke CD), Mu-
HUMYM KOTOPOM He MPeoiosieBaeT MpeIblAyui IOy B TOUKe B.
Ortcrona v BOZHUKAET UCKaxeHue. [lomy4daercs, 4To 1ieHa pacrer,
HO IpY 3TOM (POPMHUPYIOTCSI MEIBEKbU MOJEIIH.

Kcraru, ecnu BHUMATEIbHO IOCMOTPETh HA MPEICTaBICHHbIN
3/1eCh BapvaHT narrepHa 5.0, MOKHO Tak)Xe 3aMeTUTh, KaK Mpo-
WCXOIUT TIOIMEHA MMITYJIbca KOppeKIerd 1 HaoO00poT.

CyTb B clieyomeM: ey Mbl CpaBHAM pa3Mepbl BOIH BC u
CD, to yBugum, yto BC > CD. It10 03HavaeT, 4to BoiaHa BC no



otHoLEeHNIO K CD ABIIeTCA UMITYJIbCOM, a BojiHa CD 1o OTHO-
1eHno K BC — KOppeKuen.

TeM He MeHee Ha y4acTKe MMITy/Ibca Mbl BUJIUM 3UI3ar, a Ha
y4YacTKe KOPPEKIIUU — MSTUBOJIHOBKY. DTO U €CTh MOIMEHA UM-
MyJIbCa KOppeKIren u Hao0opoT. Takum 06pa3oM BO3HHUKIIO UC-
KaxkeHue. Ho ogHaAbl phIHOK YCTPAHUT €ro (KOMIIEHCUPYET),
YTOOBI BOCCTAHOBUJICS OaaHC (CUMMETPHS).

OnHako BepHEMCS K W3HAYaJIbHOM TEPMUHOJIOTMU 3aeM-
HO-BO3BpaTHHIX BOJH. Ha3BaHue «3aeMHO-BO3BpaTHBIE» Ha Ca-
MOM JeJie ToBopHT O OasaHce. [loatomy 310 ycnoBue OanaHca
MbI MOKEM 3aIucaTh B BUJE

3aeMHasi BOJiHa + Bo3BparHas BonHa = 0, i (+1) + (—
1)=0.

Terneps BCIOMHKMM, YTO Y HAC CyIIECTBYET JBa HANPaBJICHUS
TPEH/I-BEKTOPa, TIO3TOMY JUIsl yUacTKa Craja ycloBue OajaHca
Oy/ieT UMETh BUJI

(—3aemHasi BosiHa) + (—Bo3BparHas BosiHa) = 0, umm (—
D+ (+1)=0.

Takke y Hac MOTyT OBITB €Ille TAKKMEe BapHaHThI OaslaHca:

(3aemHast BonHa) + (—3aeMHas BosHa) = 0, uwmm (+1) +
-1 =0,

nJIn

(Bo3BparHasi) + (—Bo3BpaTtHast BonHa) = 0, wm (1) +
+1)=0.



Bce oHM oTpaxaior TOT MOMEHT, KOrjja Ha phIHKE BO3HHUKAET
CUMMETPHUSI.

Tenepp naBaiite pazdepeM Ha MpuUMepax HEKOTOpbIE pa3HO-
BUJ/IHOCTH 32€MHBIX BOJTH.

KOCTbBLJIb 1 3UI'3AI’

ST pa3HOBUIHOCTH 3aEMHBIX BOJIH MOI'YT UMETh B CBOEH OC-
HOBE HYJIEBYIO BOJIHY (PKEJITBI KOCTBLIIb):
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YKcTO TEXHUYECKU C TOYKU 3PEHUS BBIYMCIICHUN CUCTEMBI B
9TOT MOMEHT BO3HUKAET CUTYaLlMs, KOI/Ia Y OIHOU U3 BOJIHOBBIX
MOJIeJIeH, KOTOPYIO 51 M Ha3bIBAIO 3a€MHOM, HE ITOJTHOCTBIO BBITIOJN-
HsleTCsl ycioBUe ee (hOPMUPOBAHUSI.

CMmotpuTe, ecii B Ka4eCTBE IPAUMEPA Mbl BO3bMEM KPACHBIN
3ur3ar +X Ha NOCJIEAHEM PUCYHKE, TO MOKHO 3aMETUTh, UTO Y
9TOI MOJIEIM OCTAJICSI HETPOOUTHIM MaKCUMYM, XOTsI TIOCJIe Hee
noToM cchopMUpoBaiach ObIUbst MOZIENb +S (3esieHast +S-TATH-
BOJIHOBKaA).

Takum o6pazom, 10 KpacHOro +X-3ur3ara (Hamied 3aeMHOM
BOJIHBI) TPEH-BEKTOP AEMOHCTPUPOBAII BOCXO/SILEE HAIPaBJe-
HUE, U cpa3y IOCcjie KPaCHOro 3ur3ara (3a€MHOM BOJIHBI) TPEHI-
BEKTOP TAKKE MPOJOJIKUI ITOKA3bIBATh BBEPX.

B utore Ha MecTe 3aeMHOIM BOJIHBI BO3HUKJIA HEOIPEEIIEH-
HOCTb, TaK KaK 3Ty BOJIHY HEJIb351 OTHECTU HU K MEJBEXbUM MO-
JensiM, HA K ObrdbuM. (A 10 (pakTy 3TO ABUKEHHE SIBHO MeEJIBeE-
*be.) Ho k MegBexbpuM (popMarisiM Mbl OTHECTH €€ HE MOKEM
10 IPUYMHE TOTO, YTO HAa ITOM MECTe JI0JKHA ObITh CPOPMUPO-
BaHa MeJIBeXbsl YeTHast popMariusi (—2), 4ToObl TPOU3OIILIO U3-
MEHEHUE HalpaBJIeHUs] TPEH[I-BEKTOpA C BOCXOJSILIETO Ha HUC-
xonsauiee. Ho storo Her.

A 171 Toro 4toOsl 3Ty (popmalio MOXKHO ObLJIO OTHECTU K
ObIYBUM BOJTHOBBIM MOJIENISIM, Y Hee JIOJKEH ObITh MPOOUT MakK-
cumyM. Ho 3T0 npaBuiio Toxe He BBITOIHEHO.

Tem He MeHee U 10, U ITOCJI€ 3a€MHOU BOJIHBI TPEHI-BEKTOP



JeMOHCTPUPYET BOCXOJISIIEe HApaBJIeHUe, TI0ITOMY, YTOObI B
BOJTHOBOM OaJlaHCe He ObUIO pa3phiBa, sl OTHOIIY TY BOJTHOBYIO
KOHCTPYKIIMIO K MOIeJIsiM pocTa. [lomydaercsi, ppIHOK Kak Obl Ha
BpeMsl 3aHUI ee Y Me/IBeJier M OTAas ObIKaMm.

3TO U €CTh CMBICIT 32€MHOW BOJTHBI.

[TosToMy Takasi BONHA SIBISIETCS PHIHOYHBIM HCKaKEHHEM,
TaK KaK MpeJCTaBisieT cOOOM CIMIIKOM pacTsSHYThIN 3ur3ar. Ho
CO BPEMEHEM TaKoe HMCKaXeHHe JIOJKHO YCTPaHWThCS JUOO B
BUJIE TIOJIOTOTO CJIMBA — CUTYAllUM, KOTJA IIeHa TMOTOM BCe-Ta-
K{ MPOOMBAET MaKCMMYyM 3TOM 3a€MHOUM MOJEIHN U yCIIOBUE ee
(bopMupoBaH¥s CTAHOBUTCS BBITIOTHEHHBIM, — JTMOO B BUJIE (hOp-
MUPOBaHUSI BO3BPATHOM BOJTHBI WJIM AHTUHUCKAKEHUS (—3aeMHast
BOJIHA).

Hanee mpuBeny eme OAWH MPUMEp YCTPAHEHHWsI PHIHOUHBIX
VCKAKEHUM.
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Ecan Mbl paccMOTpUM TEKYILYIO BOJTHOBYIO KAPTUHY HA I0aHe
B KQUeCTBE IPUMeEPa, MOKHO 3aMETUTh KpallHe MHTEPECHYIO CH-
Tyanuio!

Cmotpurte, Bo3BpaTHasi MOJIENb (KPaCHBIH 3Ur3ar +X B caMoM
HU3y rpaduka) cpopmupoaiach Ha rpaguke 30 ceHTAOpsI.

Sta MoJielb CTala BO3BPATHOM, IOTOMY YTO MpeablLyIasi MO-
Jenb +S (3eeHasi MATUBOJIHOBKA Mepe]] BO3BPAaTHOW MOJEIIbIO)
yXke MPOIEMOHCTPUPOBAJIA HA TOT MOMEHT U3MEHEeHHUe HallpaB-
JIEHUs1 TPEH/I-BEKTOPA C HUCXOASILETO Ha BOCXOZSIILIEE.

[TosToMy Harll KpacHbli 3ur3ar +X, 1o uaee, He JOJIKEH ObLl
OITyCKaTbCs HUKE JIOKAJIbHOTO MUHUMYMa, 00Pa30BaHHOTO 3eJie-
HOM ISATUBOJIHOBKOH (+S).



OnHako OH, Kak Mbl BUJIUM, BCE-TaKM OOHOBUJI MUHUMYM, T10-
CJIe 4ero Havdascs pocT. IMEeHHO o3ToMy 3TOT KPAaCHBIN 3Ur3ar
+X cTaJ1 BO3BpaTHOW BOJIHOW.

B o01em, mpocTo 3Ty BOJIHY U3JIMIIHE PacTsAHYJI0, HO MeJIBe-
KbEM MOJIEJIBIO OHA ITPY TOM He cTajia. Tak 4To B JAHHOM Cllyyae
MO’HO CKa3aThb, YTO BO3BPATHAs BOJIHA +X — 9TO NNEpEUrpasLas
BOJIHA, KOTOpasi U MPEACTaBIsAET COOOI PhIHOUHOE UCKAKEHHE.

BosepaTtHas

321334
08:00 22 Sep 08:00 26 Sep 08:00 28 Sep 08:00 30 Sep 08:00 4 Oct 08:00 & Oct 08:00 10 Oct 08:00 12 Oct 08:00 14 et 08:00 1 20 Ot 08:00




PBIHOYHOE UCKaKeHHEe MCYEe3JI0 B ITATHHILY 14 OKTAOps, Korjaa
LIEHa OITyCTUJIaCh HUKE OTMETKM 8,64. Ha TOT MOMEHT B BOJTHO-
BOM OaJiaHce 3apMKCUpOBasach YeTHas rnapa (+X+S BBepxy rpa-
(puka), B KOTOpOM MOCeIHAA 3€1eHas NATUBOJIHOBKA (MOJEIb
+S) okazasachb YKOPOYEHHO! (Tak KaK ee MakCUMyM HE CMOT
IIPEONOJeTh 3HaueHus 8,77).

B pe3ynbrare Takoi KOH(pUryparyy nocjaeJHUN KPacHbId 3UT-
3ar +X (BBepxy rpacduka) craja 3aeMHOU BoOnHOW. Takum 00-
Pa3oM, MPOU3OIILIO OOHYJIEHHE MCKAKEeHHUs, TaK KaK BO3HHKJIA
CUMMETPHSI.

Cwmorpure camu. B nepBom ciydae (30 ceHTs0ps1) B KOMOMHA-
un (+S+X) mocnenHsss Mmoaens +X (Bo3BpaTHas1) Kak Obl «Iie-
peurpaja», Tak Kak OMYCTUJIACh HUXE MPEAbIIYLIEro JIOKAb-
HOro MUHMUMYyMa. A BO BTopoM ciy4vae (14 oktsaOpsi) B adco-
JIIOTHO CUMMETPUYHON KOMOUHAITUY (+X+S) rocieiHsist Mozeb
+S Henourpasna, MOTOMY 4TO HE CMOIJIA ITPEOIOJIETh JIOKAIbHBIN
MaKCUMYM, B pe3yJibTaTe 4yero 3ursar +X cTajl 3a€MHOW Moje-
JIBIO.

[Tonyyaercst Kak B TOU CIIEHKe MPO Tearp:

— Jlronmuna [TpokodbeBHa, Bbl iepeurpbiBacte!

— A Bbl, Erop AnekceeBuu, HegourpbiBaere!

DTO U €CTh TBOPYECKUI MPUMEp peanu3alid 3aeMHO-BO3-
BpaTHBIX BOJIH.

B o6mem, 31ech 5 mpuBesl MpUMepbl HEKOTOPbIX BApHUAHTOB
3a€MHO-BO3BPATHBIX BOJH. Bce MX OomuchBaTh CMbICIA HET, Tak
KaK BCTPEUAIOTCsl OHU JIOCTATOYHO YacTo, MO3TOMY B TOPrOBOM



JTHEBHUKE O HHMX OyJ/IeT ellie MHOTO YIIOMUHAHUM.



Kak npaBWJIbHO 3aNIUChIBATh
BOJIHOBYIO CTPYKTYPY MoJeJiel C
3a€MHO-BO3BPATHLIMM BOJHAMM

Bce 11e710 B HEOIHO3HAYHOCTH, KOTOPasi MOKET BO3HUKATh W3-
3a HaJIMuMsl Ha rpaduke 3aeMHO-BO3BpaTHBIX BOJMH. OOparum
BHMMAaHUE NPEK/Ie BCEro Ha 3aeMHbIE BOJIHBI.

Tak kak ycioBue (pOpMUPOBaHMS MOJEIU, HA KOTOPOM BO3-
HMKAET 3a€MHasl BOJIHA, BBIIIOJIHEHO HE MOIHOCTBIO, 3TO MOXKET
NOpOXAaTh (MpaBja, He BCEra) HEOAHO3HAYHOCTh B BOJTHOBOM
pa3MeTKe, a 3HAuuT, MPUBOJUTh K HENPABUJIBHOW 3allucu KO-
HEYHOI BOJTHOBOM CTPYKTYPbl COBOKYITHOI'O MAKETA U, KaK ClIe/I-
CTBHE, OIIMOKE B pacyeTax IUKJIOB.

HaBaiite pa3depeM 3TOT MOMEHT OoJee MOIPOOHO.

BHuMaTebHO CMOTPUM Ha rpaduk.
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CoracHO MpeCTaBIEHHOMY PUCYHKY 3a€MHAs BOJIHA B BUJIE
OO0JIBIIION MeABEKbEH CBEYM BO3HMKAET Ha IIeHE B CaMOUM MaKCH-
MaJIbHOM TOYKE, HO MIPOUCXOJUT ITO TOJIBKO IMOCJIE TOrO, KaK Ha
rpaduke puKcUpyeTcst ObIubsi KOHCTPYKIHS (+1+2).

Msbl BUAMM, YTO MaKCHUMaJlbHasl 1IeHA 3TOM KOHCTPYKIIUU
(+142) He mpeononena 3HAYEHUs] MPEIbIIYIIETO JIOKATLHOIO
MakcuMyMa (MakCUMyMa MeIBEKbel CBEUM ), XOTS ITPHU STOM a0-
COJTIOTHO BCE 0Opa30BaHHbBIC 1IEHOW MOJIEIM MBI 3aICHIBAEM B
BOJTHOBOW OaJlaHC B Ka4eCcTBEe OBIYbUX KOHCTPYKIIUU.

Tem He MeHee y ofIHOM 13 3TuX hopMaryu (y IIEHOBOTO Cra-
J1a B BUJIE OOJIBIIION MeJIBeKbel CBeUn) YCI0BUS (pOpMUPOBAHUS
MMEHHO ObIYbell MOJIEIIM BBITIOJIHEHBI He TOTHOCTHI0. [Toatomy s
Y Ha3bIBAIO €€ 3a€MHOM BOJIHOM.

Uro 3TO O3HAYAET C TOUYKHU 3PEHMS BOTHOBOTO aHaIM3a?

Ileso B TOM, 4TO Ternepb, €CJAM Mbl PACCMOTPUM COBOKYITHBIM
BOJIHOBOU TAKET, KOTOPBIN IMOJIy4aeTCsl Ha BCEM 3TOM Yy4yacTKe
pOCTa, TO YBUAUM CJIEYIOIIYI0 KapTUHY: 10 MOMEHTA BO3HUK-
HOBEHHSI 3a€MHOW BOJIHBI PHIHOK C(POPMHPOBAJT KOHCTPYKIIMIO
(+2+2)(+2+2). Bo Bcex 3TUX MOAEIAX MOJTHOCTHIO BBIOTHEHBI
BCE YCJIOBHS OBIYbMX KOHCTPYKIIUH.
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3areM uaeT 3aeMHasi BoJiHA (+1) — KeJThlid KOCTBUIb, — Y KO-
TOpOW yCJIOBHE TIPOOHUTHSI MAaKCUMYyMa He BbINoTHeHo. Ho nocre
Hee Ha phIHKe CHOBA (hOpMUPYETCsl OblUbsi KOHCTPYKIUS (+1+42),
1UIsl KOTOPOI CHOBA BCE YCJIOBUSI BBITIOHEHBI.

Takum 06pa3oM, MOMTydaeTcs CBOEOOPa3HBI Pa3phiB, KOTO-
PbIi MBI JIOJKHBI YCTPAHHTh.

CmorpuTe, 3anucaTh Ha MECTO 3TOTO Craja MeIBeXbl0 KOH-
CTPYKLIMIO (UTOOBI He OBbIJIO pa3pbiBa) HEMb3sl, TAK KaK ISl STOTO
Ha COOTBETCTBYIOIIIEM IIEHOBOM yYaCTKe JIOJKHA ObITh KaK MH-
HUMYM Mozeib (—2). Ho takoro Her.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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