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I'padoananurTudecrKoe HAOKa3aTeNLCTBO TEOpeM
Kactunbsino u berru.

3a OCHOBY 10KasaTe/bCTBa TeopeMbl KaCTHABSHO Mbi NpUMEM J1Ba CIACAYR)-
IHX NONOKEHHUS:

1. Cucrema, B cBOell ynpyroi nedopmauus, caenyer 3akony [yxa, uTo aua-
JHTHIECKH MOXET OBTH BHIPAKEHO TaK:

f:ap

T. €. MepEeMEWEHHe B KAaKOH-IM060 TOUKE CHCTeMBl, IO /I0GOMY HanpaBAeHHIO,
OT Je#CTBMSl HATPY3KH, OPUJIONKEHHOH TAKKE B NPOU3BOJBHON TOUKE, MPONOP-
IMOHAABHO BCAMuMHE 3TOW Harpysku. [Ipu 3TOM, non nepeMeiiesdeM Mut Oy-
JéM nojapasyMeBaTh BoOOIlE fepeMenieHne, KaK JHHeHHOe, TaK W YIJACBOE, a.
110J, BArpy3Kofi—CHAY HJAH MOMEHT, BHI3HIBAIOIIHE TaKCe NepeMelucHue.

2. K cucteMe npHAOKUM NPHUHUKT HE3aBHCHUMOCTH ACHCTBHA CHJ, 4TO A4
JABHOro cayuas MoxeT 6bTb CHOPMYyAHUPOBAHO TaK:

Koueuuslii BHJ ¥ Be/iuydHA NEPeMelleHHs B Kako#-iu00 TOUKE CHCTEMB HE
3aBHCAT OT MOC/JAEAOBATENbHOCTH, B KOTOPOH C/AEAYIOT MNpUJaraemble K CHCTE-
Me HarpyskH.

[ycTh UMeeTCA CHCTeMa C paxom Harpysok: Py Py P, .... P, O0o3HauuM
yepes fz nepemeuleHue, HPOH3BOAUMOE HArPY3KOW F%, B TOUKE NPHJIOKCHHA
yXe HMewomeiics uiu WHMewmed OnTh Harpysku P, no HanpaB/AGHHIO
nocaenHeil. IT0 nepeMeHieHne NOMKHO COOTBETCTBOBATH BHLY Harpysku Fj
A5 COCPENOTOYeHHON cuiu 370 OyneT AuHEHHOe nepeMeuienHe U aas COCpe-
JOTOYEHHOTO MOMEHTAa—YI/0BOE,

Haunem pedopMupoBaTH CHCTEMY, BBOAS ONHY HArpysky 3a APYroH, Hauu-
nag ¢ P,. Jlas Kaxpo#l u3 Harpysoxk OyaeM CTPOUTH rpadHK NepeMemeHui.
(Yepr. 1).

Jlas KpaTKOCTH mucpmMa, 6yneM 0603HAYaTh MOTEHUHANLHYIO SHEPrHIO OYK-
Bamy [13.

3a cuetr paboTH, NpPOU3BENEHHOH HArpysKoi P, cHcTeMa npHOGPETET 3a-

nac f13: (Uepr. 1-a)
Po foo. Py?

U=Uy=— 9 G ety

[Mo npusoxenun ciaenyiomei Harpyskd Py, [19 moayuuT npupauienue:
1. Ot paGotw, 3aTpauennoif P;, B ee cofcreennom nepenoce: (Uepr. 1-b)

Uy, :~—&:_fl_1___a P2
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2. Ot paboTwH, 3aTpayeHHol P,, npolenmei nyTh fo; 63 W3MEHEHHs CBOEH
BE/MNMEH, 33 CueT meopmanuyu cucreMsl Harpysxoir P: (Uepr. 1-a)

Uo = Py for
[Moanas [1D Bceit cHcreMbl Tenepb Oyner:
U = Ugy~+ Ugs + Ui,
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[IpuxsajnbiBasg K CHCTEME OCTaJbHHE HArpPyskH, B NOpPAAKE CAEHOBAHWS MX
HYMEPHHX HHAEKCOB, MBl IOJYYMM B HMTOre, KOraa GyJeT NpHAONKERa MOCALL-
Hss Harpyska Pp: ;

P.2 P2 F.2 P2 P.2
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ToABKO 4TO MOAYYEHHOE BBpaxeHHe nosHOH [1D CHCTeMbl COCTOHT H3 ABYX

PA3NHUHHX YaCTeH:
1. Vi3 ujeHOB MepBOil KOJNOHKH, CyMMa KOTOPHIX Hmaer Beawundy [I3, no-
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JYYEHHOH OT mepemeuieHusi Po IelcTBHEM BCeX HArpy3oK, BKAYAA K ee CO6-
CTBEHHOE HAeiCTBHE.



i1

2. [12 uzeHOB BCeX OCTaJbHHX KOJOHOK, KacAbli M3 KOTOphmx paer [1D ot
flepeMelerns Kakoi-1u60 M3 Harpysok, AedcTBoBasmie# mocae npuaoxenus Po.
BBH/ly 5TOTO CyMMa YJ€HOB BCEX KOJOHOK, KpOMe MNepBoii, He OyJer 3aBH-
cuth OT P, O603HaunB CyMMY UJIEHOB, HE3aBUCAWIMX OT P, uepes P, Hanuuiem:
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T. € YyacCTHAas NPOKH3BOLHASA OT NOJHON NMOTEHUMAJNbHOH 3HEP-
ru¥ BCed CHCTEMH NO ONHOW M3 BHEUIHMX HAarpysox paBHaA
nepeMenieHHI0 3TOH HArPpyYy3KH MO ee COGCTBEHHOMY Hampas-
JeHHIo.

[MpeanaraeMoe aBTOPOM CTaTbM JOKA3aTENbCTBO C YOEAMTENbHOCTHIO MOX-
YEePKHBAET CJEJYyIoliUe MOMEHTH, BeCbMa HEOOXOJMMbIE NPH YCBOEHHH Teope-
mbe Kacruabsaso:

1. Teopema KacTuabsno NpH/IOKHMA TOJIBKO K TaKHM CHCTEMaM, KOTOPHIE,
npu cBoeit pedopmanuy, caenyior sakony I'yka.

2. [lpu npumenesHu Teopembl KacTHABAHO KOOpP-

Ho Mbl umeau:

H [03TOMY:

\

S JMHATHEIE OCH HHKAKOH DOJH HEe HrpaioT, TaK Kak
: W%‘ cama Harpyska (Ha uepTexe: npsmMas CTPeaKa—CHAZ
[ M4 KPYroBasi CTPeJKa—MOMEHT) HTpaeT poJb NOJo-
XHTENBbHOH OCH JJs ONpejfeNeHHs HanpaBJeHHs ne-

peMeieHUs.
a lNpekpacHuM H, BMeCT€ C TEM, NPOCTHM MpPH-

XUT NPUBOAMMAS HHXKE 33aJjaya CO CTEepKHeM, Xe-
(OPMHPOBAHHHIM ABYMS, IIPOTHBOMOJOMHO-HAMPA-
BAEHHBIMH OCeBBIMH cuaamu. (Herpex 2).

Z # 1D muxHel 4acTH CTepxHS GyIer:
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Hactueie npoussoausie or U no P, u P, paor:
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Paccmatpusas ypasrenme (1), MB BHAMM, UTO BeJAHYMHA _TELF“ ecTb xedop-

Mauma pacTAMCHHUs CTEPKHS CuIOl P; Ha AauHe [ W, B TO XKE CaMOe BpeMs,
OHA SIBUTCS NEPEMEIIEHHEM TOUKH NpPUAOMKEHUst P; no ee COGCTBEHHOMY Ha-

. Psa
NPaBJEHHI0O H OT ee COOCTBEHHOro aelcTsuda. Beanunna EF tcTb Aedopmanus

CKaTHUsl CHJIOI0 /%, HA J/IMHE @ M, B TO K€ BPeas, NepeMelieHHe TOUKH HpH-
MOXEeHHd P; OT meicTBHA Harpysku P, Taxk Kak MOCASAHAN HMEET HanpasJe-
HHE, 06paTHOE F;, TO 3TO MEpPeMEIIEHHEe M I0JYYAETCS CO 3HAKOM MHHYC.

Te ke paccymueHust 1erko NPHUMEHHMB M K BEJMUHHAM, BXONSIIIHM B ypas-
Henue (2).

[IpuBenem Tenepsr BTOpOE HOKAa3aTEABLCTBO teopemnl KacTuapgaHo, Kotopoe
OyneT NpUrOAHLIM M st 00paTHOH TeopeMnl, AAOMEeH, KaKk U3BECTHO:
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Ha ueprexe 1 wmenuce AuarpaMmbl nNepeMeiieHud AAd KaxJnoit w3 Harpy-
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30K, OpHYEeM MBI CASAMIH 32 NEPeMEMIEHUsIMHM TOJBKO TeX TOYEK, K KOTOPHM
yxe OuJjau NPUJIONKEHB HAarpyskd. Temepb MBI TAKXe DpPOCAEIHM 33 nepemeie-
HMEM 3THX TOYEK, HO TOJbKO HE3aBHCHMO OT TOr0, MMEIOTCH B HHUX HArpys3Ku
uan Bet. Muaue roBops, M OyaeM paccMartpuBaTh OAHOBPEMEHHO BCE TOYKH
NPH NPUNOXKEHEH KauJoH H3 HArpy30K.

Ueprexx 3. [Ipoussosum 3arpyxeHue CHCTEMbl, HAauUMHAsl C Harpy3ku P, [lo
IDHJAOXEHHH €€, MBI MOJAYYHM:

i. Ha uepr. 3-a TpeyroabHHK C OCHOBAaHHEM [y, H BHCOTOH .

2. Ha uept. 3-b—C—....—....—d 3aperucTpupyrTCca TOABKO nepememe-
HUSA COOTBETCTBYIOMIMX TOUeK 6y11ymero npmomesm Harpysox:
flo, ]‘70,-.- J[]!.

Ilpunaras panee marpysky /,, noJaydaem:

1. Ha yepTt. 3-b TpeyrosbruK, ¢ OCHOBaHHEM f{; H BriCOTOK P;. Ero HakaoH-
Hasi NpsiMas NoMAeT Tenepb He W3 Hauaja KOOPAHHAT, a OT KOHUA OTPesKa fi,.

2. Ha uepr. 3 a NPAMOYTOJBHHK, C OCHOBaHMEM f;; ¥ BHCOTOI 7.

3. Ha gepr. 3-c—....—d 3aperucTpupyiorcss INEpeMEeINeHdsl €lle HEeHarpy-
KEHHBIX TOYEK: 2, 3,....1, B BUIAE OTPE3KOB:

lea f?)h . --fnl

Koraa, nakonen, 6yser NpHUAOKEHA NOCAENHAT HArpysxa Py, Mb NOJAYVUHM
IUarpaMMmbl, NPHBENECHHBIE HUXKE HAa Ysprexe 4 CONOIIHBIMH JHHHAMI,
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Ha xaxpoll u3 aTux aMarpaMM BHCOTa Tpaneuud (Anas mnocaenHed aHa-
TPaMMBEI-TPEYTrONIbHKKA) paBHA COOTBETCTBYIONIEH Harpyske, a abcuucca kpaisei
‘TIpaBOH TCYKM PaBHA CYMMapHOMY NEepeMElICHHI0 TOUYKH €€ IPHJIOXKEHHS.

[Tpoussesem Tenepb Harpysky CHCTeMbl HHaue. HayHeM npuJaaraTh BCe Ha-
rPY3KH OJHOBPDEMEHHO H JaAHM BO3pacTaTh UM IO CBOeH mnpeaenbHOil BenH-
YHHEL TaKuM 00pasoM, uTOGH 3TO BO3pacCTaHHEe MJO NPONOPILHO-
HaAbHO MX BeauuuHaM. [Ipy TakoM cnocobe 3arpy3kH CHCTEMB Mbl HOJAY-
YHM [HAarPDAMMBl, YCTAHABAXBAWOU[HE CBA3b MEXAY HArpy3Koi M nepeMeuieHH-
€M, YKe B MHOM BHJe. Bce nmarpaMMbl NpeACTaBATCA TPEyrOAbHHKAMH, KaK TO
NOKa3aHO Ha uepTexke 4 NYHKTHPOM. BBHICOTH 3THX TPEyroNbHUKOB OyAyT paB-
HBl BHCOTaM COOTBETCTBYIOUIHX Tpaneuu#i, a OCHOBAHHS—CYMMAapHHIM fepeme-
IIEeHHsM NaHHBIX Harpysok.

Tak xax I19 ponxsa, npH HOBOM cnocoGe 3arpy3ku CHCTEMB, OBHITb TOH Ke
0o BEJHUHHE, Y4TO H MNpH OpexseM cnocobe, TO, OYEBHAHO, MBI AOMKHH HMETb
DABHOBEAHKOCTb CYMME NJIOIIafie# HOBHIX TPEYrOJbHHKOB H CYMMBbI nsiouianeii
npexnux Tpanenud. Cymma niomagesi TpeyroabHHKOB Hanuwercs Tak: (Yepr. 4)
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THe KO3QQUUHEHT «; ONpeIeas BeJU4HHY, KPYTH3HBH HAKJIOHHOH npsamoil y
‘Tpameuu, T. €. XKEeCTKOCTh CHCTEMbl B JAHHOHW TOuKe, NPH HEHCTBHH HATPY3KH
B TOH K€ TOYKE M, NPHTOM, HArPy3KH enndnuHoi. Temepp ke MH umeem Tpe-
YrONbHHKH, C APYrHMH KDYTH3HAMH HAKJIOHHBIX NPSMBIX, 4, 2HAYUT, U C APYIH-
MH BeJHYHHAMH KO3(DODHUUEHTOB a:

fri=ap: P;

[lpn nedopMHpOBaHHH CHCTEMbl HArpy3KaMH, OZHOBPEMEHHO NPHAATAeMBIMH
H BO3PaCTROUHMH NPONOPUHOBANBLHO CBOEH BEJHYHMHE, MH KaXJBH pa3 Oynem
HMETb TY Xe KapTHHY Aas Kakoro-1u6o P;. [losromMy MH MOXeM [peACTaBHTH
ce6e, 4To cucTeMa NedOPMUPYETCH TONBKO OZHOH HArpysko#t P;, TOJBKO C HHOM
‘CTENEHBIC BO3pACTavus AePOpPMALUH 10 CPABHEHHIO C TEM CJyYaeM, KOTJAa OHa
B AeHCTBHTENABHOCTH Aedopmupyercs oxmoit P, Urto xe xacaercs Apy-
THX HAarpysokK, TO OHE KakK 6H He BJHUSAIOT HENOCPEACTBEHHO
Ha nepeMemenue P; a ToONbKO H3MeHfIOT KOapduuuent ne-
peMewmeHusa (KECTKOCTH JJSl JAAHHOI TOUKH).

Pa3 3T0 Tak, TO nmes:
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Taknm oGpasom teopema Kactuanano nokasaHa. [as Bsisoja oGpartuoil
“TEOPEMBl BOCNOAB3YEMCH PaBEHCTBOM:

i Lo

api



19

Tleaass MOACTAHOBKY 3HaYeHus fp; B ypaBHenue (3), moayuvaem:
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['paik BTOPOTO BApHAHTA JOKA3aTEAbCTBA TEOPEMBI KacrunpsHo (4eprt. 4)
TIPUBOAHT K JETKOMY AOKa3aTeNbCTBY TEOPEMbI Bertu, B HauGonee obuem ee
BHJIE. '
YCAOBHE PABHOBEJIUKOCTH CYMMBI [110U31€H AudarpaMm ‘nepeMenieHdd, npu
3arpys3ke CHCTeMbl O ONHOMY M MO ApYromy crioco0y, aHAAHTHUYECKH BbLIPaA-
3IUTCH TaK:
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Mau, nocse ynpoulenus, 3a CueT B3aWMHOI'O YHHUTOMEHHS OTAC/AbHBIX ynae-

HOB paBeHCTBA:
n
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[Mocaennee paBeHCTBO MOXKET OLIThb 3aMUCAHO YyiKe B COBCEM KOMMaKTHOH
gopme: :

f=n i=k—1
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Teopema DerTn, no/iyyeHHas B TAKOM aH3AMTHYECKOM odopMieHUH, MOraa
66 GHTH CHOPMYJAMPOBAHA CACAYIOUIMM OOpasoM:

Ecau Bce marpyskd, nedopmupyiomue CACTEMY, pacnoJOXHTb B MPOU3BOAL-
HOM HYMEDHOM PpfALy, TO CyMMa NpOH3BeNeHUH U3 HArpy3oK HA
nepeMemesus MX OT KeHCTBHUS BCeX HArpysok, JA€malHX OT
HauyaAa psAAa A0 HHX, PaBHA CyMMe NMpPOU3BEeJNEHHH U3 HATPY-
30K Ha nepeMemenyusi ¥X OT AeWCTBHS BCEX HAarpysok, aexa-
MHX OT HHX A0 KOHNA pAxa,

JlaBasi 3nayeHue:
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pofm Ve Pl fm,

T. €. YaCTHBIA CJAydail, BHEpBhle NOKAa3aHHHW, MoakcBesioM: BCAKas nmapa
HATPY30K Bynpyro-ieopMHPOBAaHHOH CHCTeMEe CB¥3aHa TAK,
4TO OCYMECTBARETCH PABEHCTBO MPOM3BENCHHH U3 KAXAOH
HATPY3KH HA NepeMelUleHHe ee OT AeHCTBHA APYrof HArpysKHu.

noayyaem:



