FMABA 9. MOOEJIMPOBAHUE YEJIOBEKA,
PABOTAIOLLEIO B KOJINIEKTUBE

9.1. OcobeHHOCTN B3auUMOAenCcTBUA pabOTHUKOB
B TPYAOBbIX KOJNNEKTUBAaX B CTaHAAPTHbIX YCIIOBUAX

ITpousBoaCTBEHHAs! NEATEIbHOCTh CHELMAINCTA MTPOUCXOJUT B KOJI-
JIEKTHBAX, CO3Jalolux OJjiara.

YMeHune npaBUIbHO KOMIIOHOBAaTbh KOJUIEKTHB MCIIOJIHUTENEH Jr000M
60Jb1I0i paboThl TpebyeT cHelralbHOr0 U3yueHus psAna CBOICTB MCMOJ-
HuTenei. [Ipexnae Bcero HeOOXOOUMO Y4YeCTh, HACKOJIbKO CIELMATUCTBbI
MOTYT MHTErpUpOBaTh CBOM TpyAOBOHl moTreHuuas. B 3Toil cBsA3M npen-
CTaBIISIOT 3HAYMTEJILHBIM MHTEpeC HMccienoBaHus, nposeneHHsle P. Axod-
dbom u @. D. DmepH, 0 HeNeyCTpeMIICHHBIX cucTemax [9.1].

[To MHEHMIO 3THUX aBTOPOB JIBa OOCTOSTENHCTBA ONPEAEISIIOT CIOC00-
HOCTb YeJIOBEKa BBIMOJHATh HEKOTOpble (PYHKUHMHM NPH WX COBMECTHOMU
JesTeabHOCTH. Ha 3Ty BO3MOXHOCTH BIMSIOT BHYTPEHHUE CAMOOLEHKH
4esloBeKa M ero OLIEHKA COCTOSIHMS OKpY’Kaloliel cCpensl.

ABTOpaM# BbIJEJEHbl YETbIpe MCUXOJOTMYECKHX THUINA UHAUBUIOB,
KOTOPbIE OMpPEAENISIIOTCA CMOCOOHOCTBIO JIMYHOCTH aJaNTHPOBATLCA K Me-
HAIOLIENCA OKpYKarolleh cpere.

OCHOBHbIE KpUTEPHHU, XapaKTepU3yIOIIHe CMOCOOHOCTh K ajanTalty,
OMpeJeNsAoTCs CaMOOLEHKON M THUIMOM peakLMH Ha BO3AEHCTBHE Cpelbl.
Jl7sl OUeHKN BHYTPEHHEro BOCHPUSTHS OKpYXKarollel cpeibl aBTOPbI Mpea-
JIOKWIN paccMaTpHUBaTh JBA MCHXOJOTHUYECKUX THUMA: O0BEKTHUBEPT U
CyOBEKTHBEpT.

OObeKTUBEpPTHl — JIIOAM, KOTOPbIE NMPH OLIEHKE CUTyallHu paccMaTpH-
BAalOT BO3/ICHCTBUS BHEIIHEW Cpelbl, KAK OCHOBHOI MCTOYHMK, MEHSIOLIMN
€ro TIOJIOKEHHE B Cpejie.

CyOBbeKTUBEPTHl CKJIOHHBI CUYNTaTh, YTO OCHOBHOW NMPUYMHOM, BBI3BI-
Barolleil auckoMdopT, sBiseTcs coOcTBeHHOE (CyOBEKTUBHOE) COCTOSHUE.

Hamnpumep, B HEKOTOpPOIl CUTyallMu YesoBeK olymaeT 03H00. O0bek-
TUBEPT MpPE’kAe BCEro CUMTAET, YTO MPUUMHON SBJISETCS U3MEHEHHE TEeM-
nepaTypbl OKpysKarollel cpellbl, TOraa Kak CyObeKTHBEPT MPUUKHY O3HO-
0a MIIET B COCTOSIHUM CBOETO 3J0POBbBS.

Kpome oueHKHM oKpy:karoliell cpebl 4eloBeKy MPUCYIIa U ONpenesieH-
Hasl peakuus, KOTOPYIO aBTOPHI TakXe IMPeACTaBIsAIOT B BUIE IBYX CTe-
PEOTHUIIOB MOBEACHUS: WHTEPHAIM3ALUIO U SKCTEPHAIU3ALUIO.

JIM4HOCTD, CKIIOHHAS K WHTEPHAIM3ALMN B CBOEH AEATEIHHOCTH, TPEXK-
Jle BCETO CTapaeTcsi COBEPIIEHCTBOBATH CBOE MOBeJeHHE. B To ke Bpems
JIMYHOCTb, CKJIIOHHAsI K 3KCTEpHATU3ALNH, CTPEMHUTCS M3MEHUTh cpexy. Ha-
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npUMep, UHTEPHAIUCT, NOYYBCTBOBABIINN 03HOO, WILET CIOCOO M3ede-
HUs OT 0O0JIe3HH, KOTOpas MO €ro MHEHHUIO BbI3Baja Auckomdoprt. JInu-
HOCTh K€, CKJIOHHAas K 3KCTepHAIM3alUM, CTPEMUTCS MPEXkIe BCEro mu3me-
HUTb BHEILIHIOKO Cpemy.

B cBsA3M ¢ 3TUM aBTOpBI MPEIJIOKIIN paccCMaTPUBATh CIIOCOOHOCTH
JMYHOCTH aJaNnTUPOBAaThC K M3MEHEHHSM C MOMOIIBIO ABYXMEPHOTO BEK-
Topa. [l 3TOrO OHM BBENM ABYXMEPHOE MPOCTPAHCTBO, I'le MO OAHOI
OCH OTJIOKEHAa Mepa CAMOOLIEHKH JINYHOCTHU, a 10 BTOPOW — ee peakuus Ha
okpyxatoutyto cpeny (puc. 9.1). B 3Tom mpocTpaHcTBE ypaBHOBEIIEHHAs
JUYHOCTbh M300pakaeTcsi TOUKOW, coBMajarolleil ¢ HayaloM KOOpIAWHaT,
pacnoJyIokKEeHHbIM B LEHTpe MIockocTh. OHaKo abCOMIOTHO YpaBHOBEIIEH-
Hbl€ JIMYHOCTH — 3TO abcTpakuus. PealbHblil yeqoBeKk M300pakaeTcs Bek-
TOpPOM, IJle 0 OJHOW OCH OTJIOKEHA ero CaMoOLIeHKa, a 1Mo APYroi — pe-
aKLMs, oTinyatromascs oT Hyjds. COOTBETCTBEHHO B MEPBOM KBaApaHTE
3TOH IUIOCKOCTH pacoyiokKeHbl BEKTOPbI, COOTBETCTBYIOIINE O00BEKTHB-
HBIM 3KCTepHanucTaM. Bo BTOpoM — 00bEKTUBHBIM MHTEPHAIUCTaM, B
TpeTbeM — CyOBEKTHBHBIM MHTEPHAJINCTAM, B YETBEPTOM — CYOBEKTHBHBIM
SKCTEpHAIUCTAM.

BHyTpeHHsAs
peakuus
II. OGBbeKTUBHBIH I. O6bexTUBHbIH
Hurepnanucr HKCTEPHAIUCT
[I.CyopextuBHbiil | [V.CyOBnekTUBHBIN Brewnsist
WHrepHanucr IKCTEPHAITUCT peaxuus

Puc.9.1. Tunsl nuaHOCTH

Oco0eHHO MHTEpPECHO B 3TOI MOAENM IMpelCcTaBlIeHUE B3aUMOAEHCTBUA
IByX JuyHocTeil. Ha puc.9.2 u3obpaxeHbl cBOCTBa ABYX JIMYHOCTEH, OJHA
13 KOTOPBIX MpeAcTaBieHa BekTopoM OB (NepBblif KBaapaHT), U BTOpas —
BekTopoM OA (TpeTuil KBaipaHT). ABTOpBI MOCTYJIHUPYIOT, YTO B3aUMO-
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Puc.9.2. B3aumogaeiictBue IByX JIMUHOCTEH

JefcTBUEe TaKMX CyOBEKTOB OMpenenseTcsl MoJycyMMoil BekTopoB. OHH
YTBEPXKJAIOT, YTO €CJI MOyCyMMa BEKTOPOB — BEJIMUMHA, OJIU3Kas K HYJIIO,
TO MeXAy CyObeKTaMU, XapakTepU3yeMbIMU 3TUMHU BEKTOpPaMH, BEPOST-
HOCTb KOH(UIMKTa MUHMMaJbHa. B TO ke BpeMsl, ecll BEKTOPbI HaXoIAT-
Csl B OJIHOM KBaJpaHTe WJIW OJU3KU APYT K APYTy, UX MOJyCyMMa BeJlMKa
W, CIIeI0BaTeIbHO, HEYpAaBHOBEMIEHHOCTh CHCTEMBI Takke Beiuka. [1oaro-
My B Takoil cucrteMe BEPOATHOCTb KOH(IMKTOB 3HAUUTENLHO OOJbLIE.

Ecnu KOJIEKTHB COCTOMT M3 HECKOJBKUX JIMI, Meépa ypaBHOBELIEHHO-
CTH W CIOKOWCTBHE KOJUIEKTHBA OIpPEAEISIOTCS BEJIMUYNHOW CyMMapHOTO
BEKTOPA, XapaKTEPU3YIOLIETO0 BCEX €ro UYJICHOB.

ABTOpBI IPUBOAAT PsAJ SKCIEPUMEHTANbHBIX NAaHHBIX, TOATBEPXKAAI0-
KX 3Ty TOYKY 3peHHs. HecMOTpsl Ha OrpaHUYEHHOCTh KCIEPUMEHTANb-
HOTO MaTepuaja Mbl CUATAaeM, YTO JaHHAs MOJEIb MOXKET JIOTMUECKH O0bsC-
HUTb NMPUYUHBI KOH(PIUKTOB MEXKAY JIMUHOCTSIMU B TPYZOBOM KOJUIEKTHBE.

[pennaraerca moaenbs Akodda u DMepu coBepLIEHCTBOBATh U pac-
MPOCTPAHUTh Ha 3a7auyy (OPMUPOBAHUSA ONTHUMAJBHBIX KOJJIEKTUBOB pa-
OOTHHKOB.

Ucxonnbpie monoxenus. U3 moxenu, npemyioxkeHHoir B padore [9.1] o
LeJieyCTpEMJICHHBIX CHCTeMax cliefyeT, YTo Hanbojee CTaOWIBbHON SIBIA-
€TCsl JINYHOCTb, Y KOTOPOW BHYTPEHHHE W BHEIIHWE PeaKklMy Ha BO30YXk-
naromue (GakTopsl Ipyr Apyra ypaBHOBelIWBaiOT. COTJIaCHO TEOPHH, W3-
noxxeHHOU B [9.1], Takne cyOBeKTHl XapaKTepu3yloTcs n3obpaxaromieit
TOUYKOM, COBMAAAOIIEN ¢ HAYaJIOM KOOPAMHAT.
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OnHako aBTOpbl HE YUMTBIBAIOT TOTO, YTO BEKTOPBI, XapaKTepU3YIO-
Me CBONCTBO CyObBEKTa, ABIAIOTCS (YHKLUSAMHU BHEIIHUX CTHUMYJIOB, KO-
TOpble MOTYT M3MEHATHCS B IIMPOKUX mnpenenax. ClieoBaTeNbHO, yKa3bl-
Bas Ul CyObeKTa BEKTOp, XapaKTepH3yIOMNi WHANBHUIYaIbHOCTb, HEOO-
XOIHMMO yKa3aTb, NPU KAaKUX YCJIOBHUAX MOCTPOEH 3TOT BEKTOP.

B 3aBUCMMOCTH OT AMHAMHUKU MU3MEHEHMS] CTUMYJIOB BEKTOpP MOXKET
U3MEHATh HE TOJIbKO BEJIMUMHY, HO U HampaByieHHe. Bce 3To mo3Bosser
MPeACTaBIATh CyObeKTa B BUAE AMHAMUYECKOTO 3JIeMEeHTa, MOJABEepKeH-
HOTO BO3AEHCTBUIO (haKTOPOB, MEHSIOMIMXCSI BO BPEMEHH.

Huxe npuBoauTcs MoJleib, MO3BOJSIONIAs MCCIEeN0BaTh MOBEJEHUE
CUCTEMBI B AMHAMUYECKUX YCIIOBHSX.

9.2. ®opmanu3oBaHHOe onucaHue cy6bekTa, paboTtarowero
B KOJJeKTuBe

YToOBl OLEHUTH OTAENBHOrO CyOBEKTa, padoTalolmero B KOJIJIEKTHUBE,
paccMOTpUM MOAEIb, XapaKTepHU3YIOUIYl0 TUHAMHUKY €ro (pyHKIHOHHpPO-
BaHuA. YeTbipe (hakTopa ompenenstoT 3p(HeKTUBHOCTh TPyAa OTAEIbHOIO
paboTHuUKa.

1. Ero npodeccuoHanbHble CIOCOOHOCTH M KBaJU(pUKALUS.

2. Ero afganTUBHOCTh K peaJibHbIM YCJIOBUSM JAaHHOTO MpeaNnpUATHs
(mcuxonaoruyeckuit TUm).

3. BHemrHne cTUMYIbI, ONpeAeNsIoNne 3aMHTePECOBAHHOCTb B Pe3yJlb-
Tarax Tpyna.

4. BHyTpeHHsSI MOTHBALS.

Kaxnpiit u3 3tux (akTtopoB mpenctaBuM B BHIE BekTopa. BekrTop
npodeccHoHANBHBIX CIIOCOOHOCTEH W KBaTM(UKAIIMN pacCMOTpeH B [9.2].
BekTop, XxapakTepu3yomuii atanTUBHOCTh CyObeKTa K paboTe B KOJUIEK-
THBE, PacCCMOTPEH B MpeAblAyleM pa3jesie. BekTop BHEIIHUX CTUMYJIOB
onpezenseTcs opraHusauueil pabouero Mecta U KOHKPETHBIMU YCIIOBMUSI-
MU, B KOTOPBIX ONEpaTopy MPUXOIUTCS OCYLIECTBJIATH TPYNOBble (hYHK-
uuy. MoTuBauus BelpabaThiBaeTCs B pe3ysbTaTe )KMU3HEHHON CHTYyallUH,
B KOTOpPOI HAaXOOUTCS NAHHBIN CyODBEKT.

Cpa3y oxBaTuUTb BCce MHOrooOpasue SIBIEHUIl, onpenenseMblX B3auMo-
neiicTBreM 3THX (haKTOPOB, 3aTPyIHHUTEIBHO, TIOTOMY Mpobsiema Oyner
paccMoTpeHa modTanHo. Ha mepBoM 3Tame Mbl HpeacTaBuM pabOTHHKA,
(YHKIMOHMPYIOLIETO B OJHOPOAHOI cpele B OKPYKEHHWH KOJUIET, UMEIo-
MHUX TaKhe jK€ XapaKTepH3YIOIINe BEKTOPbI, KaK y BBIAEIEHHOTO OTAENb-
HOro cyObekTa. B 3TOM ciiyuae Mbl MOXeM MpPEICTaBUTh CyObeKTa MCHUXO-
JIOTUYECKUM O0OBEKTOM, M300pakeHHBIM B BHIE MOJENU €ro reHeThiec-
KHMX CITOCOOHOCTEH, Ha KOTOpPYIO BO3JIEHCTBYIOT CHWJIbI, MPEACTABIEHHbIE
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JBYMs BEKTOpPaMHU: BEKTOPOM, OMpPEAEIAeMbIM BHEIIHUMH CTHUMYJaMHU, U
BEKTOPOM, XapaKTepU3YIOLIMM BHYTPEHHIOO MOTHBALMIO U €ro ajanTHB-
HOCTb K YCJIOBUAM pPabOThI.

[Mpeanonoxenue 00 OAHOPOJHOCTH Cpejlbl MO3BOJIAET elle OoJiblie
YIpOCTUTh MoJenb. [lcuxonorndyecknii TN pabOTHUKA, €TO aaanTHBHOCTS,
Kak ObLIO MPUHATO B MpeNbIayLIeM pasjesie, onpeaesseTcss AByMs mapa-
METpaMyU: BHyTpEHHEH peakTHUBHOCTHIO M CIOCOOHOCTHIO BO3/EHCTBOBATH
Ha BHENIHIOKO cpely. OTH Ba MapamMeTpa B TOM Cllydae, KOrja OKpYXKaro-
M€ YCJIOBUA CO3/al0T CyObekTy Haubojee KoM(OpPTHbIE YCIOBUS AJis
TpyZa, B CyMMe OJIM3KM K HYJIO.

CaenaeM MpelnosoKeHNe, YTO B 3THX YCIOBUSX aJalTUBHOCTb CyObek-
Ta K OKPYXarolUM YCJIOBHUSIM MaKcUMalbHa. [IJis OLIEHKH CIOCOOHOCTH
cy0bekTa Kk paboTe B JAHHBIX YCJIOBHAX BBEIAEM BEKTOp alaNnTHUBHOCTD,
0o0paTHBIIf BEKTOPY HEypaBHOBELIEHHOCTH. [Ipn TakoM NpennosioKeHuu
aJlalTUBHOCTh TEM MEHbILE, YeM OOoJblile HEYypaBHOBELIEH CyOBEKT B JlaH-
HBIX YCJIOBHSIX, YTO COOTBETCTBYET MOBCEJIHEBHOW NMPaKTHKE AEATENBHOC-
TH B TPYIOBOM KOJUIEKTHBE.

Btopoe mpeanosnoxeHue. BHeliHue cTUMYyIbl, ONpeaesolIiue Bo3aei-
CTBHUE CpeJbl, IOJHOCTbIO COOTBETCTBYIOT NMPO(eccuoHaIbHbIM CIOCO0-
HOCTAM M KBaJU(pUKAIUK CYyOBEKTOB.

Tperbe npennonoxkeHue 3aKiouaeTcss B AOIYLIEHUM, YTO TpeOoBaHus,
MpeabsIBIIsieMble ONEepPaTopy, MOJTHOCTBIO COOTBETCTBYIOT YCJIOBUSIM, K KO-
TOPBIM JaHHbIN CyOBEKT MOATrOTOBJIEH ONTUMAJIbHO.

YetBeproe npenmnosoxeHue. CyobekT, padoTarouinii Ha COBpEeMEHHOM
MpeanpusaTuy, (YHKLMOHUPYET B YCIOBMAX, KOT/la BO3JeicTBUE BHEIIHEH
Cpelbl MEHseTCsl B 3aBUCHUMOCTH OT BpeMeHM. Yalne Bcero omnepaTtop Ha-
XOJIUTCA TOJ BO3AEHCTBHEM MEPUOANYECKH M3MEHSIOUINXCS CTUMYIIOB,
KOTOpblE€ HAa HOPMaJlbHO paboTarolieM MNpeAnpUATUU CTalMOHAPHbI.

[TaToe mpenmonoxxeHne. MoTuBauus, AelHCTByIOmas Ha cyObeKTa, Kak
Y BHEIIHWE CTUMYJIbI, B MPOLECCE BBHITOJHEHHUS TPYIOBBIX (QYHKIUi, Me-
HSIOTCS TI0 TIEPUOANYECKOMY 3aKOHY, OCHOBHAsl 4aCcTOTa KOTOPOTO paBHA
4acTOTe W3MEHEHHs BHEUIHWX CTHMYJIOB.

Illectoe mpeanonoxeHue. [Ipu paccMOTpeHUN OTAEIBHOrO CyObeKTa
MoKa MpHUMeM, 4TO HENOCPEeICTBEHHOE B3aMMOJEHCTBHE C KOJUIEraMH OT-
CYTCTBYET.

CpenaeM Takxe psij MPEINOJOKEHUI O CTHUMYJax, AEHCTBYIOIIMX Ha
cyObexTa.

BrewmHune ctumyasl, onpenensoomue 3¢p¢eKTUBHOCTh TPyJa ONepaTo-
pa, BecbMa pa3HOOOpa3Hbl U TPYAHO (Gopmanusyembl. O1HAKO AJs pelle-
HUA Haleil mpoOJieMbl HET HEOOXOAMMOCTH COCTABIIATH TOJHBII MepedeHb
OTJENbHBIX (haKTOPOB, CIOCOOCTBYIOIUX MPOU3BOAUTENBHOCTU TPYAA.
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B nanbHeiimemM orpaHMYUMCs CTUMYJIaMU JBYX THUIIOB: CTUMYJbI, OII-
pelensronie Mepy 3aMHTEPECOBAHHOCTU OIEPaTOpa, ONPElEIAEMbIE €ro
BO3HArpaxJIeHUeM 3a TPYH, BbIPA)KEHHBIM B JIEHE)KHOU (opme, U CTUMY-
JIbl, CBSI3aHHBIE C HENOCPEACTBEHHBIM BO3JECHCTBUEM Ha MPOLECC TPya,
KaKOBBIMU SIBJIAIOTCS NPOU3BOJICTBEHHBIE PECYPCHI, MOCTYNAKOIIUE K pa-
604eMy MecTy. DTO MO3BOJAET KOJTMYECTBEHHO OCYMIECTBIATH MX OLEHKY
MyTeM TpEeACTABIECHUS CTUMYJIOB B BUAE HEKOTOPOW (YHKUMH, WHULUH-
pytoleil fesTeabHOCTh paboTHUKA. Majlo TOro, Takoil moaxoa gaeT BO3-
MOXHOCTb MOJEJIUPOBaTh MHTEHCUBHOCTh BO3AEICTBHI B BUAE HEKOTO-
poii QyHKIMH, onpenenstoeil TeKylyo CTOMMOCTb CPEACTB, 3aTpaynBa-
€MBIX Ha MOAJEep:KaHKe NPOU3BOACTBEHHOrO MpoLecca.

AHaNoOru4yHo, BHYTPEHHAS MOTUBALMsA, KOTOpas B AEHCTBUTEIBHOCTH
ABJISIETCSI COBOKYIMHOCTBIO OOJIBIIOTO KOJWYeCTBA TPYIHO (hopmanusye-
MBIX MapaMeTpoB MCHUXOJIOTMYECKOi, Helpo(hU3noIOorudecKkoit u JTUYHOC-
THOH OLEHKM MOTHBOB, yNPAaBJIAIOMMUX 3(PPEKTUBHOCTBIO NEHCTBUA pa-
00THMKa, B Hameil Monenu OyneT 3aMeHeHa MHTErpalbHbIM MapameTpoM —
0XKHMJaeMbIM paOOTHUKOM JEHEKHBIM BO3HArPaXKACHHUEM.

OueBHUIHO, UTO HIEaJbHON opraHu3aunueil pabouero Mecra sBJIAETCS
Takoe MOCTPOEHHE MPOU3BOJCTBEHHOIO MPOLECCa, MPU KOTOPOM BHYTPEH-
HUE ¥ BHELIHWE CTHMYJIbl COBMALYT IO YacTOTe M (ha3e C BEKTOPOM , Xa-
PaKTepU3YIOMNUM €ro MOATOTOBJIEHHOCTD IS BBHITIOJHEHHUS NAaHHON pabo-
Tel. B nanpHelnemM mpenanosnaraeTcs, 4To U3MEHEHUs BHEIIHUX U BHYT-
PEHHUX CTUMYJIOB, BbIP@XEHHBIE Yepe3 TEKYLLYI0 CTOMMOCTb UX peanusa-
LUK, MOTYT OTJINYAThCA 1O MHTEHCUBHOCTH, YacToTe U Mo (ase Bo3neii-
ctBus. IIpu 3ToM OHM Mexay coboii koppenupoBaHbl. OHAKO B JIMHEH-
HOW MOJenu MpOW3BOACTBEHHOTO Mpouecca Mbl OyJeM CUMTaThb UX He3a-
BUCHUMBIMH, TPEACTABISEMBIMU B BHJAE TapMOHWYECKUX (YHKUIUN

f(t) = fCosart u F(l‘) = xCoSm1, rie x- cMellleHHe OTHOCHTENb-

HO LIEHTpa Macchl, MOJEIUpYOLLeil cpemy.

B TakoM ciyyae mis MOJENMpOBaHMSA alaNTUBHOCTU CyObEKTa Mpe-
JaraeTcsi BBECTH HEKOTOPBIH OCLUMIUIATOP, MapamMeTpbl KOTOPOro oTpa-
JKAIOT CIOCOOHOCTh CyObeKTa MPOU3BOAUTH pabOTy M agalNTHUPOBATHCS K
pazauYHBIM YCIOBUAM TpyzAa. IlapaMeTpsl, XapakTepu3ylOLKUe OCLMIIS-
TOp, MPEICTABISAIOTCS B BHIE ABYX COCTABISIOMIMX €T0 MCHXOJOTHYECKO-
ro tuna. Ha 3ToT ocumnnsTop BO3eiicTBYIOT BCe MEpedYUCISHHBIX BbIIIE
¢akTopsl: mpodeccnoHagbHasi MPUTOIHOCTb, BHEIIHUE CTHUMYJbl U BHYT-
peHHSST MOTHBALMA.

O06o001eHHas KOOpAUHATa, XapaKTepu3yollas cOCTOsIHUE NMPOU3BOJI-
CTBEHHOIO IpolLecca B MOJENHU, MPeJCTaBIsieT NBUKEHUE OCLULIATOPA.
OHa ompezeiseTcss BEKTOpoM ajganTuBHocTU. Ha puc. 9.3 uzobpaxeHa
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CTPYKTypa mnpejajaraeMoil AMHaMuueckon mojesu. [TapaMeTpsl k U m om-
penensioT MCUXO0JOrHYeCKHe 0COOEHHOCTH CyObeKTa: mapameTp m MocTa-
BUM B COOTBETCTBHME C BHYTPEHHEH PEaKTMBHOCTHIO CYObEKTa, a mapamerp
k — ¢ BHEUIHEN.

/-

¥

Puc. 9.3. Monens B3anmoaeicTBusl CyOBeKTa co cpenoit

Kpome Toro, BBeseM mapameTp MPOW3BOAUTENBLHOCTH TpyJa, KOTOPBIH
MPUMEM TMPONOPLUUOHAIBHBIM CKOPOCTH M3MEHEHUs! 0000IIeHHON Koop-
muHatel . Ha puc. 9.3 3ToT mapameTp npeacTaBieH B BUIAE CIOCOOHOCTH
MpeoOpa3oBbIBATh YHEPTHUIO B MOJIE3HYIO MPOIYKLHIO, B MOJEJIH OH 000-
3HauyeH OykBoil & . Monenb ManbiX KonebaHuil CO BCEMH MEPEYHCIICHHbI-
MU 3JIEMEHTaMU MOXKHO IPEICTAaBUTh B BUAE K0JeOAaTeIbHOTO 3BEeHA, Ha
KOTOpO€ JAEHCTBYIOT ABE MEPHOAMYECKHE CUIBL: f(?), IpeacTaBisAtomas B
MOJIeJI BO3MYIIEHHs, BbI3BaHHbIE BHYTPeHHEH MOTHBaLuel cyObekTa, n
F (l‘ ) = g)&k kx, MOJENHPYIOIas BHEITHHE CTUMYJIBI, OMpPeIeIoNine
BO3JEiiCTBHAE CpENBI.

B nmanpHeiimem OyneM mpenmnosaraTh, YTO WHEpLMs MpennpusTus Oec-
KOHEeYHO Benuka. Torna NBMXKEHHE B TOUYKE 3aA€JIKW OcLMIUIATOpa Oyaer
OMpeAeNAThCS 3aJaHHBIM JBW)KEHHEM MOJEIH MpeANpusiTHs, Yy KOTOPOro
OeckoHeuHO Gousblias WHepumus H1j = 00, a 3aKOH ABMXCHUA X (l‘)
HEe3aBUCHM OT JBWKEHHUS OCLMILIATOpA.

PaccmaTtprBaeMyto MOJellb MOXKHO ONKCATh JIMHEHHBIM Au(depeHn-
albHBIM ypaBHEHHEM

mr&&&+ grée+ kro = f(t) + F(t)

YT005I YOpOCTUTH ,HaJ'[LHefIHIyIO 3aMUCb, BCJIMUUHY r NPUMEM paBHOﬁ
enuHuie. Torma YpaBHCHUE MOJYUYUT BUAI:

m@a g+ ko = f(t)+ F(t) = F(¢), ©.1)
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rie mpaBas 4acThb MOJENHUPYET CTUMYJIHUpPYIOIINe BO3AeicTBUSI. DTO
aneMeHTapHoe nu¢depeHLnanbHOEe YpaBHEHUE MO3BOJISET MOAEIUPOBATh
CTAalMOHAPHBIN Mpoliecc B3aUMOAEHCTBUS OTAENBHOrO CyObeKTa C MpOoU3-
BOJCTBEHHOU cpenoi.

9.3. MaTtemaTnueckas mogesnib MHOXeCTBa CyOHLEKTOB,
paboTarowwmnx B KONnekTuee

[MonyyeHHoe ypaBHeHue (9.1) Mbl aHaIU3UPOBAJIU HEOIHOKPATHO.
[IpumeHuTENBHO K pemaemMoil 3agaye HeoOXoauMo Oosiee AETaJbHO WH-
TeprpeTUpoBaTh 3HaYEHUA ero Kod3(hPUIUEHTOB.

HetictButenbHas yacte koddppuumenra \ gy + ig 0)2 & xapakrepu-
3yeT BIUSHUE CKOPOCTH, C KOTOPOH YEJOBEK OCYIIECTBISET TEXHOJIOTH-
YECKYyI0 OTIepaluio.

JleiicTBuTeNbHAs YacTh Kod(pdumuenta K = (kl + iko) MOIeITUpPY-
€T CrocOoOHOCTh CIEeMaIicTa B X0/e BBITMOJHEHNS IMKJIa Onepauuii Boc-
CTaHaBJIMBATh CBOM CHJIBI U MOJATOTOBUTHCS K BBITIOJIHEHHMIO CIIEAYIOIIEr0
LHUKJIA.

Oco0eHHO HEe0OXO0AMMO OCTAHOBUTHCS Ha MCMOJb30BAHUM B MOAEIHU
MHUMO# 4acTu K03(pPUIUEHTOB g U k.

PaccMoTpuM, Kak MOXHO MHTEPHPETHUPOBATh MHUMYIO 4acTb KO3(-
¢uuvenTa g. Ilpn MOIEIMPOBAaHUM SKOHOMHMYECKMX OOBEKTOB MBI HCIOJb-
30Banu 4ieH [Z ) s BOCIPOU3BECHUs B MOJEIH MPOLEcca paccensa-
HUSl HEPTHH, BBI3BIBAEMOTO HECOBEPIIEHCTBOM IMPOM3BOACTBA. JTO MO-
TepH, KOTOpPbIe BBIBOIATCS W3 MPOW3BOJICTBEHHOrO Mpoliecca, HO He oOpa-
IIAIOTCSl B TOJIE3HBIN MpoaykT. OHM 3acOPAIOT Cpelay W He MpeBpallaroTcs
B TIOJIE3HBbII MPOAyKT. B paccmaTpuBaemoii Moneian OH BOCIPOU3BOAUT
HEKOMMETEHTHOCTb CMEHHaINCTa WIN ero HECIIOCOOHOCTh MCIOJIb30BaTh
M3pacXOJ0BaHHYIO MM JHEpruio, HAMpuUMep, 3aTpaunBas ee Ha MepesiesKy
HEKa4eCTBEHHOU paboThI.

Koadpdpuument iko MOZeNUpyeT U30BITOUHYIO 3HEepTrulo, 3aTpaurBae-
MYIO Ha aMOpTHU3aLMIO W3HOIIEHHOTro obopynoBaHus. OHa B MOJAeNnu pa-
OGOTHMKA MOKET MHTEpHpPETUPOBATHCS KaK pe3yibTaT YTOMJIEHHUsS, TaK U
HaKOIUIEHHs yCTalOCTH, KOTOpas MPUBOAUT K YMEHbIIEHUIO CKOPOCTHU
BBIMIOJIHEHUS pabouyux (yHKLMIA.

[Tpon3BOACTBEHHYIO JESATENBHOCTh KOJUIEKTHBA PAOOTHUKOB, BBITIOJN-
HSIOMIMX CTEPEOTHUINHbIE (PYHKIMU, MOXKHO TNPENCTaBUTh B BHUIE CHUCTEMBI,
n3obpaxxeHHO! Ha puc. 9.4. 3nech OTAENbHBIH PaOOTHUK MOJIENHPYETCS
OCIIIATOPOM, M300pakeHHBIM Ha puc. 9.4a. Ha puc. 9.46 m3o0paxeHO
NPeANpUsITHe — LEHTP, MHEPLUs KOTOPOTO MPE/ICTABICHA dJIEMEHTOM 71 .
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Puc. 9.4. Mogens B3auMonelcTBUS NPEANPUATUN C OlEpaTOpaMu:
a) MOJIe/Ib OJIHOTO OIeparopa,
0) MoJIeNb p ONEPaToOpPOB, B3AUMOJECHCTBYIOIIMX C OTPACIBIO YEpPE3 IPEANPUSITU

Ha npenmpustun paboTaer p crneuualncToB, BBIMOJHAOMINX CTEPEOTHUI-
Hble (DYHKLHH.
[lepeiinem K coCTaBIEHUIO MaTEMAaTHUYECKONH MOIEIU.
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Cucremy nuddepeHunalbHbIX YpaBHEHUH JTUHEapU30BaHHON MOIENH,
Kak Mbl JleJlali HEOJHOKPAaTHO, COCTaBUM Mo MeTony JlarpaHxa ¢ yueToM
¢byHKUMU paccenBaHus no Penero.

OHeprus JBUKEHUS B CUCTEME MMEeT BHJ

2T = m 8+ Y m &
i=1

OyHKUMA pacceuBaHus no Penero

2R=g,( ~ %) + 2,

3Heprm{, HAKOIUICHHasA B CUCTEME —
< 2

2U = Zlkl.(xo —X,)+ k,x;,
1=

O60061meHHbIe criTbl 0003HAYNM E (f)

Hy»XHO MOMHHTB, YTO B 3TUX BBIPAXKEHUAX B 00LIeM ciydae, KOTAa
YUUTBIBAIOTCS SHTPOMUITHBIE MpOLecChl, KOAPPUIMEHTB g U k NOJIKHBI
ObITb IpeACTaBJIEHbl KOMIUIEKCHBIMU BEJIMYHMHAMU.

Kpome napameTpoB, XapakTepH3yIOLIUX JHAOTEHHbIE CBOMCTBa 3ie-
MEHTOB HEaBTOHOMHOW CHCTEMBbI, CJelyeT yuecTh NeiCTBYIOILNE CHUJIbI-
pecypcsl (B o0lieM ciilyuyae dHEprur, MOCTYyNAKLYI K OCLUIUIISTOpaM),
MOJENUpYIoLIe BO3AEHCTBUE Cpeibl Ha pacCMaTpUBAEMylO CUCTEMY, KO-
TOpble MBI 0003HaYaANH

F(?), ie{0l,.p}

B cumBoanueckoit (1)0pM€ YpaBHEHUA MOACIN UMEIOT BUI *

2 P P P
mys~ + g)g,s + ;k,}xo + ;(g,s +k, )x, = Fo(s) (9.2)

(m,s2 +gs5+k )x, - (g,s +k, )xo =p,(s), Vie {l}

* Kak u 6 2nase 8, 6ce mooenu 8 smoii 2nage npednonazaromes TuHeapu3o-
BAHHBIMU.
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[TonyuyeHHas cucTeMa OMUCBHIBAET MPOU3BOACTBEHHbIE MPOLECCH BO
BHYTPEHHel cpelie cucTeMbl — CTa0UIbHO Pa0OTaIOIEro NPeANnpUATHS U
CTaOUJIBHO (PYHKUMOHUPYIOIUX CMHEeUATUCTOB (paOOTHUKOB).

[Ipexxne yem mepeiiTH K cUCTeMaTHYeCKOMY aHaln3y OJIOKa «IKOHO-
MUKa», CM. pHc. 5.2, He0OXOANMO COCTaBUTH CY)KIEHHE O CMEKTPaJbHBIX
CBOMCTBax Mojesu, U300pakeHHOH Ha puc. 9.46. [lnsa ompeneneHus cob-
CTBEHHBIX KOJIeOaHMii 3TOM CHCTEMbl COCTaBUM XapaKTepHUCTHUECKOE ypaB-
HeHne. OHO MMeeT BHI:

A —b -b, .. —b,
-b q, 0 .. O
A -b, 0 a .. 0 o,
9.3)
—bp 0 0o .. a,
2 P P
e A=mys” + D g5+ Dk,
=0 i=0

_ 2
a=ms" +gs+k,
b=gs+k g.,kVie {O,p} CYTh BEIMYHMHbI KOMILIEKCHBIE.
[MpeoOpa3yem ompenenuresib K TpeyroisHoi ¢opme. g atoro
YMHOKHMM KakKIylo CTPOKY, HAuMHas co BTOpOii 1 0 p+1, Ha noce-

a’
i
J0BATC€JIbHO CJIOKHUB HX C nepBoﬁ, noJIy4ynum

A-3 7 0 0 0
SN
i=1 i

-b, a 0 .. 0
A=| —b 0 a .. O =0

9.4
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[TockonbKy omnpenenauTenb TPEYroibHON (OpMbI paBeH NMPOU3BEIECHUIO
JIVaroHaJbHbIX YJICHOB, 3aMULIEM:

=0 ©.5)

ITepeitnem k ananusy ypaBHeHus (9.5). Haunem ¢ paccmoTpeHus abcCT-
PaKTHBIX NMPUMEpPOB. B mepBoM mpuMepe MoJI0OKHUM, YTO MapaMeTpbl-Xa-
PaKTEpPUCTUKN BCEX 3JIEMEHTOB, MOJEIMPYIOMNX OTIAENBHBIX CIEaic-
TOB, OJINHAKOBBI W, CJIE€JOBATEILHO,

a,=a; =a nupu V(i,j) € {1,...,p}, 9.6)
b, = b upu nobom i€ {1,...,]9},

a MHEPUHOHHBIH dyieMeHT /1, yIOBJIETBOPSET YyCIOBUIO
m, << m,< 0. Torna ypasHeHnue (9.5) MoxHO 3anucath B hopme

(4=pb/)a” =0
nin

(da— pb)a? =0,

OTKyJAa CIeIyeT, YTO Y YpaBHEHHUS eCTh MHOXHUTEeNb a=0, TOBTOpEH-
HBII p-1 pa3. 3aMeTuM, 4TO B Cliydae, KOTZa MapaMeTphl BCeX 3JEMEHTOB
A, oranyaroTcs APYr OT Apyra, onpeienutens (9.5) He MMeeT KPAaTHBIX
KOpHEH.

U3 xaxporo ypasHenns (; = 0 mosxmo OTIpEICTINTh IO YETHIpE paB-
Hble COOCTBEHHbIE YKCJa, a U3 ypaBHEHUs

(Aa— pb)=0
HaiileM OCTajbHblE BOCEMb.
WnTerpupys ypaBHEHUs, MOIyYlM coOCcTBeHHbIEe (GopMbl Koseba-
HUit , cooTBeTcTBYIOmME 4(p-1)+8 KOpHAM.
Pemmnth 3Ty opmanuzoBaHHyIO 3amady He CIIOKHO, XOTA TPOMO3-
IKO W HE HarisgHO, TaK KaK PeuIeHus MOJydaroTcs M3 YMCIEHHBIX pacye-
ToB. [lo3TOMYy MMeeT cMbICH Ui MHTEPIIPETallui MOJYYeHHOTO pelleHus

npobieMy paccMaTpuBaTh MOITAIHO.
Ha nepBoMm 3Tame paccMOTpUM cCHUCTeMY 0€3 ydeTa SHTPONUIHBIX fB-

JeHU M (lgz = lkl = 0), a napaMeTphl 3JIEMEHTOB
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a,, 1 e {1,.., p}, KaK OrOBOPEHO BbIIIE, Oy/leM CUMTATh OJMHAKOBbI-
mu. Torga cobcTBeHHbIE opMBI MOAENH, M300pakeHHOW Ha puc.9.40, ¢

YU4ETOM MNPHUHATBIX OrPaHUYEHUH, ONpPENEIUM U3 COOTBETCTBYIOLIUX YpPaB-
Hennit d; = 0. OOpaTyM BHMMaHHE Ha TO O0OCTOSITEILCTBO, UTO KOPHHU
ypaBHeHus d; = 0, 1 e {1,.., P — 1} SABJIAIOTCS W MapUuaIbHBIMU

4acTOTaMU 3JIEMEHTapHBIX 00BEKTOB, M300pakeHHbIX Ha puc. 9.46. Ilo-

9TOMY COOCTBeHHbIe (popMbI ypaBHeHuit (I, = 0 snemenros M ; coBmaja-
10T ¢ COOCTBEHHOM (hopMoii ocIuIATOpa , M300pakeHHOTO Ha puc.9.4a. Cob-
CTBeHHas (Gopma 3TOro OCUMIUIATOPA MMEET eIWHCTBEHHBIN y3el, pacro-
JIOXKCHHBIH B TOUKE COWICHEHHs dlieMeHTa F11, ¢ 3JIeMEHTOM, Y KOTOPOro
uHepuus 6eckoHeuHO Benuka. ClefoBaTellbHO, B MoJenu 9.46 y3en, cooT-
BETCTBYIOLIMI KOpHIO ypaHeHust (I, = U, nomkeH JexaTh Ha LEHTpalb-
HOM s1ieMeHTe 171, . DTO MOKET UMEeTh MECTO TOJBKO B TOM Ciy4ae, KOraa
LeHTPaIbHbIi oneMeHT M1, yNOBIETBOPAIOWIKIL 5TOMY yCIOBHIO, OyaeT

BECTU Ce0s Kak JJIEMEHT, y KOTOPOro COOTBETCTBYIOIIMiA mapamerp 171,
caenaetcst 6eCKOHEYHO GOMBLINM, 4TO COOTBETCTBYeT ycaosuio my< 00 .

B peasbHBIX YCIOBHUSX 3TO BO3MOXHO TOJbKO B TOM Clly4ae, KOrja peak-
LHsi BCEX OCTaNbHBIX p-1 snemento /71, Ha snemeHt 11, mpu xonebaHu-
SIX ¢ COOCTBEHHOIT YacToToil /71, Gyner B mo00OH MOMEHT BPEMEHH B TOY-
HOCTH paBHA IO BEJMYMHE PEaKUWH OT Bo3xeiicTBus snementa M1,. Ho
9Ta peaxlus A0JKHA UMeTh (a3y, OTIMYAIOLIYIOCS OT pPeakLUuu i-ro sJe-
MeHTa Ha T paauaH. Takux cOCTOSIHHMI y cUCTeMbI p-1.

PaccMoTpum ycnoBus mx Bo3HMKHOBeHHs. [Ipeamonoxxum, 4To Kpo-
Me 0000IEeHHOW CHIIbI, U3MEHSIOMEHCsS 0 rapMOHUYECKOMY 3aKOHY,
NPpUIOKEHHONH K diaeMeHTy /,, Ha n10060d ApPYrod saeMeHT
m .=ml. neicTByeT 0000LIeHHas cujla, B TOYHOCTH paBHas 000OILeH-
HOil cune, nedcTBytowleil Ha snemMeHT /71, HO dasa >Toi cuibl OTIMYa-
eTcst OT (asel CHiIbI, AeiicTBYtolIell Ha sneMeHT F71,, Ha TU paauau. B
9TOM clly4ae, €CJIM OCTallbHble 3JIEMEHThl He BO30YXIAlOTCS U3BHE, CyM-
Ma cull, AeHCTBYROIMX Ha sneMeHT M1, co cTopoHsl snementa /1,
OyzeT ypaBHOBEIINBATH PEAKLHIO OT BO3NCHCTBHS dieMenTa 111 u, cie-
JIOBATENBHO, dJeMeHT M1, HeCMOTPsl Ha TO, YTO OH YIOBJIETBOPSET
yenosmo M1, << 00, Gyner Bectu cebs Tak, kak ecid Obl LEHTPab-
HBII 2JIeMeHT nMmen napametp /1, paBHbIH 6eCKOHEYHOCTH.

Takum 06pazom, 4ToOBI BO30YyANTH COOCTBEHHYIO (POPMY, COOTBETCTBY-
IOIYI0 KOPHIO YpaBHEHHs, paBHOMY (Oak, JOCTaTOYHO K 000l mape
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DJICMCHTOB HpMﬂO)Kl/ITb BOSMyLLlCHI/IG, U3MEHAOIICECA, COOTBETCTBCHHO, IIO
3aKOHY aSln Ot u q]Sln ((Dl’—ﬂ:)’ rue (X’[ = (X’j

B ciydae, korna B cucTeMe 4MCIIO 3JIEMEHTOB PaBHO p, TAKUX COYeTa-
HUI MOXXHO COCTaBUTh p(p-1)=n. OOpaTUM BHUMaHHE Ha TO, YTO BCE ITH
coueTaHus BO30YKIAlOT MISHTUYHbIE KoneOaHWs, T.K. pacCMaTpUBAEMbIi
a¢dexr GyeT nMeTh MECTO HE3aBHCHMO OT TOTO, Ha Kakue sieMeHtTel /77,
u M ; neficTByloT BO30YKIarOWIKME CHITBI.

BTtopyto cobcTBeHHYI0 (popMy BO3MOKHO BO30YIUTH, MPUIOXKUB TPU
WCTOYHMKA KOJNeOaHWii K TpeM 3/eMeHTaM CHUCTeMbl. B camom pexe, mycTb
K ajieMeHTy M1, npuioxeHa BO3MyIIAOIIas CHIA 4acTOThL (), PaBHOI
COOCTBEHHON 4acTOTe, omnpejeneHHoN u3 ypasHenus (; = U. UToOb ee
YPaBHOBECHTb, He 0053aTeJbHO CHITy, TOPMO3SALLYIO JJIEMEHT /11, B BUIE
peakuuy, NpuIoKUTh K dnementy 777 ;. MoxkHo ToT xe 3(pdekt moay-

YUTh, €CNIM aMIIUTyay cuisl (4 jSil’l ((Df - ﬂ) pasnenuTh Ha JBE Yac-

TH U OJHY COCTABJISAIOLLYIO TPWJIOXKUTh K DJIEMEHTY j, a BTOPYIO, C aMILIH-
TyRo#, paBHOW (, =, — (;, TPUIOKHUTE K j0O6OMYy k-My,

2 ..
k e {1, P } — JJICMEHTY U3 MHOXKECTBa {k }\ L ].

HeTtpyaHo BUAETH, 4TO B 3TOM Cy4ae MOKHO BbI3BaTh HEOTPAHUYEH-
HO€ 4MCJIO COYeTaHWi, KOTOpble MOTYT BO30YIUTh BTOPYIO COOCTBEHHYIO
bopwmy.

O06o001wast Mo MHAYKUUK NPUBEICHHbIN BbIILE Pe3yJbTaT, He TPYIHO CO-

TIACHTBCA C TeM, YTO B CIlydae, KO/ K 4acT eMeHToB K; € {i } TpuIo-
*uTh cibl, pasibie ;01N OF | ko Bropoii wacTy 3 Vj e { J } npuio-
KUTb CHJTBI CljSlVl (OF +T) u ocramsnre Vk € {p}\ {l}, {]},1 He

B030Y)XIaTbh, TO Y3Jibl OYIyT JieXkaTh Ha JJIEMEHTE C MHEPLUOHHBIM Mapa-
Z a; — Z a;
Vi vj

Takux coveTaHuii, yAOBIETBOPSIOMIUX MPUHATOMY YCIOBHUIO, MOXHO
NpeaNioOKUTh (p-1) He moBTOpstoLMXCcA Bapuauuii. [IpuBeneHHOe BhIlIe
3aKII0YeHNe 03HAYAET, YTO CYIIECTBYET (p-/) He MOBTOPSIOUIMXCS COUe-
TaHU, TIPU KOTOPBIX COOCTBEHHBbIE (OPMBI UMEIOT Y3JIbI, PACTIOJNOKEH-
HbIE Ha DJIEMEHTE, MHEPLMOHHBIH napameTp KoToporo paseH 1. Crueny-
€T OTMCTHUTH, UTO KaxXaad (bopMa MOXET BO36y)KﬂaTLCH 0ECKOHEYHBIM
MHO>K€CTBOM BAapHUAHTOB couetaHuil. JInmp ObI BBIMOJIHSAINCH ycl1o0BuUsA

METPOM mO , €CJIM UMECT MECTO YCJIOBUC
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2. aSinwt = a;Sin(wf — ).

3aBepluas pacCMOTPEHUE MPENTOKEHHOH MOJenH, NPEANoa0XKIUM, 4TO
BO3MYUIAOLINE CHUJIBI OCiSU’l (O7 | umeromue oxMHAKOBBIE (ha3bl, TPUIIO-

KeHBI K dJieMeHTaM 11, (VZ € { 4 }) . B aTom cnyyae Bo3aeiicTBUs Bcex

3JIEMEHTOB Ha 3JIEMEHT /71 CKIIa[blBAlOTCS U HE YyPaBHOBEIIMBAIOT APYT
Jpyra, Mo3ToMy y3esl KojeOaHuil ¢ 4acToToM COO HE MOJXET JIE)KaTh Ha
SIIEMEHTE My .

Bo3MoxHBI 1Ba BapuaHTa 3TUX KosieOaHMii. B mepBoM mapuuanbHas

yacrtota @; =

k,
i o . =
mi Oosble napuvdajbHOU YaCTOThI 0 m() .

BO BTOPOM OHa MCHBIIC. B MEpBOM Cliydae y3ej KOJIcOaHWI JIEKUT B dJie-
MEHTC k()’ BO BTOPOM OH JIC)KUT Ha BCEX DJIEMEHTAX ki Ha OJWHAKOBOM
pacCTOAHUN OT COYJICHEHUA C DJICMEHTOM mO .

CJ'IeIlOBaTeJ'[I)HO, M B TOM UM B APYroMm cjliydyae 4yacTtoTa (), paBHasd

k
y . » HE MOXKET OBITE COOCTBEHHBIM HHCIIOM, ONPEIC/ICHHBIM 3 ypaB-
0
HeHul d; = 0 ma Vie {p} B 3TOM cilyyae 4acTOThl COOCTBEHHBIX

KoJie6aHuii O.p51 1 O ,57 ONPENENAOTCA ABYMA NapamMH KOPHEH U3

ypaBHEHHUS

Aa-b=0.
OTMeTHM, 4TO TpHU ITUX (popmax KojeOaHUS BceX AJIEMEHTOB CHUHpa3-

Hbl. OHHM 110 (hase COBMANAIOT C KONCOAHMAMH dJIeMeHTa 11, , WIH CHHX-
POHHO JBWXXYTCS B MPOTUBO(A3E C HUM.

9.4. Y4yeT BNUSIHUSA SHTPONUN
Ecin orpannuenus 18, = 0, lkOi = 0 samennts Gonee caGu-
wn gy > O, Vi e O, TO KaKAblil U3 NPUCOEIUHEHHBIX dJIEMEH-

TOB Oy/eT ONKCHIBaTbCS YPaBHEHHWEM, Y KOTOPOTO JieBas 4acThb B CHMBO-
nueckoi popme mmeer BUA

[mz'S2 + (gz'l +ig, )S + (kz'l + ik, )]X(S) ©.7)
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V s1eMeHTa, ONMKUCHIBAEMOTO 3TUM ypaBHEHHEM, KaK Mbl MOKa3aliul B
rnaBe 7, UMeeTcs JBe Mapbl KOPHEH, KOTOPbIM COOTBETCTBYIOT JIBE COO-
CTBEHHbIE (DOPMBI. .

Tenepb Mbl MOXE€M BKJIOUUTb B MOJEJb MapaMeTphbl lg .U lka
OtzenbHblil S]IeMEHT 11; B 9TOM Cilydae GyAeT mpeicTaBieH OCIII/IJ'[J'[HTO—
pOM, Y KOTOPOTO NIBe cTemleHU cBoOonsl. Kak um B yke pacCMOTPEHHBIX
ciTydasx TIOKa TPEATOJIOKUAM, 9TO Y BCEX JIEMEHTOB TMHAMUYECKHE Tapa-
MeTphl OIMHAKOBBI. CJIe0BAaTENIBHO, Y KaXKJIOT0 dJIeMEHTa UMEIOTCS IBE
nmapbsl COOCTBEHHBIX 9acTOT. DOPMBI, COOTBETCTBYIOIIHNE 3THM YacTOTaM,
opToroHanbHel. OHM MpU HalJexaleM BO3IEHCTBUU MOTYT OBITh BO3-
OyXIeHbl HEe3aBUCUMO.

O6Go3HauynM cOOCTBEHHbIE YAaCTOTBI BCEX i-bIX JJIEMEHTOB (O H
(©,. [pn BO3OYyx)aeHNUM C MOGOH W3 ITHX YaCTOT Mbl MMEeM BO3-
MOXKHOCTb PACNPOCTPAHUTL BCE MOJNYHYEHHbIE PE3YIbTATEl HA 3TOT
cllyyaii, korma lgO u lk O0onpme Hyns. CrnenoBaTelbHO, NMPH BO3-
OyxneHun koyiebaHWi C 06e1/1M1/1 yactoramu (O u D, OyayT BO3-
OyxaaTbcs ABa cCHeKTpa coOCTBEeHHBIX KojebaHuii. OcoGeHHOCTH
ydyeTa mapameTpoB gg. H kOi 3aKJII0YarTcsd B TOM, YTO OPTOTO-
HajlbHbIe (OPMBbI, COOTBETCTBYIOLIME KAXAOMY dIEMEHTY M1, OynyT
nepecekaTbCca U MPOXONUTh 4Yepe3 y3Jbl, PACMOJOXKEHHbIE B MecTe
COUYNIEHEHHS 3JIEMEHTOB 771; C DIIEMEHTOM M.

9.5. BbIHYyXXAeHHblIe KonebaHusa afieMeHTOB Moaenu

Jlns vccnenoBaHus BbIHYKIEHHBIX KoJeOaHMI BOCMOJIb3yeMCs ypaB-
HeHusMu (9.2). Kak u npu uccienoBaHuU Npelblaylieid Moaenu pac-
CMOTpeHHe OyaeM BecTH Mo3TanHo. Ha mepBoM 3Tame MpeanosiokuMm,
4TO Ha CHCTEMY JAEHCTBYeT TOJIbKO ofHA 000OLIeHHas rapMOHHYecKas
cuia, 4actoTa Kotopoii pasHa (0. Torna B cucreme (9.7) nmpasbie cTO-
pOHLI BCEX ypaBHeHHH, kKpome [';, OyAyT paBHBI He HYyJI0, a

In O, Pemenne no dopmyne Kpamepa npeacTaBieHo B BHIE OT-
HOIHeHI/ISI
X = ﬁ, i€ {1,...,p}, (9.8)
A

rne i — HOMep BO30Y)XIEHHOTO 3JIEMEHTa.

Kpome (p-1) geTBepoK COOCTBEHHBIX KOJICOAHWIA, OMpeaeNsieMbIX y
cUcTeMbl KOpHeil criektpa, uMeercss 10 KopHel y cHCTeMBbl ¢ KOMIUIEKCHBIM
onpenenuTeneM a— = U, y KoToporo KoMmjieKkcHble K03 ¢u-
LIUEHTHI l.g i I ; HE PaBHbI HYJIO.
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UTtoObl onpenenuTh BhIHYXXIEHHbIE KoJieOaHUA, HEOOXO0IUMO
pa3BepﬂyTb onpenenutenun A u A MpU BO3AEHCTBUM HAa CUCTEMY
pMOHI/l‘{eCKI/lX KoJieOaHUi, 1/1306pa>[<e1-me KOTOporo o6o03HayuM

OnpenenmenL /\ MBI yke 3amucany B Gopme A= ( A— b)a ,
U JIOTIOJTHUTEIbHbIE OMpPeNeTUTeNIn Al- ) Vi (hopMHUpYIOTCS M3 HEro 3Je-

MEHTapHO.
DOopMBI, COOTBETCTBYKOINME KOPHAM YypaBHEHUH Cll. = 0,
Vie {1,...,(]9 -1 , OTJIMYAKTCS TEM, YTO €CJIM OJHM CIECUUANTUCThI

NPOU3BOIAT MNPOAYKLHUIO B ONTUMAIBHOM PeXUMe, Apyrue paboTaroT B
npotuBo(daze U MelarwT UM.

PaccmoTtpenHas cuctema Haubosiee 3¢ (eKTHUBHA, KOorga oHa (pyHKUH-
OHHMpPYET B peXHMax, MPH KOTOPBIX YacTOTa BO30YKIAIOUINX CHJ paBHA

OIHOI M3 map KOpHeH ypaBHEHUS ( Aa — b) = O, TOW, 4acToTa KOTO-
poii 6/M3Ka K 4acTQTe, ONpeNe/eHHOH U3 3TOro ypaBHEHUs NPHU yCJIOBHH
gy, = ik, =

Oco60 ocTaHOBUMCA Ha ciyyae, Korja ompeaenurens(9.5) He nUMeeT
KpaTHbIX KopHeil. B TakoMm ciyyae OH He MMeeT COOCTBEHHOI 4acTOTHI,
paBHOM MapuMaibHOM YacToTe dneMeHTa Vl c } YuursiBasg ma-
JIyI0 HEPrOeMKOCTb OTAEJBHOTO 3JIeMeHTa Cl ;» MOJICIMPYIOLIEro OTACb-
HOTO 4YelloBeKa, KaK 3TO MoKa3aHO B MexaHuke (cM. [9.4]), y cucTeMbl
BO3MOXHa cobcTBennas yacrora (M, )., .. *0puGIM3HTE]bHO, HO
HEe TOYHO paBHas MmapuuanbHOi. B 3TOM ciyuae oTHedbHBIH CyOBEKT
paboTaeT B pexume aHTHUBUOpaTopa. B cooTBeTcTBYylOIIEH popme mpu
gacrore (D i) cucmennas AMTIATY 1A KoJie0aHuil i-ro ajeMeHTa JeJaeT-
Csl OUYeHb OOJIBIIOH, TOr/Aa KAaK BCE OCTAJNbHBIE 3JIEMEHTHI CHCTEMBI JIBH-
KYTCS C OUYEHb MaJloil aMIIUTynoi. B Hameit momenu, korma paccmart-
puBaeTcsi (pyHKUMOHMPOBAHUE KOJUIEKTHBA, 3TO COOTBETCTBYET PEXHUMY,
KOT/a Cpeay ONepaTopoB €CThb OAMH-eIMHCTBEHHBIN PaOOTHHUK, OTIWY-
HO TIPUCTIOCOOJIEHHBIH K BBHITIOJHEHMIO 33AaHHUA ¥ TOYHO BBITTOJHSIOMNN
BCE TMpEeaNMUcaHus TEXHOJOTMYECKOro Mpolecca, TOrAa Kak ero KoJjeTH
He MPUCNOCOOJEeHbl BBHIMOMHATL PaboTy B 3aJJaHHOM PEXHUME U TPYIATCA
CIyCTA pyKaBa MOTOMY, YTO BHEIIHHWE CTUMYJbl HE COOTBETCTBYIOT MX
BHYTPEHHUM WM MX KBaldu(UKaLMUSI U CIIOCOOHOCTH HeIOCTaTOYHBI. B
3TOM cliydyae J0OpOCOBECTHBIH CNeLHaNIUCT TPYIUTCS B CTPECCOBOM pe-
KUME€ U TOTJa ero Mojeib JellaeTcs HealeKBaTHOM, CKa3bIBalOTCS BCe
HeJIuHelHble (aKTOpbl, KOTOPbIE MBIl HE pacCMaTpPHUBAEM.

Teneps Mpl IM€eM BO3MOXKHOCTb TPAKTOBATh 3HAYEHMS MHUMBIX Ya-
creit 1g.,IK; B ypaBHennn (9.2). OHM NO3BONSIOT B MOJEIN Y4eCTh
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POCT PHTPOMNUM, BbI3BAHHBIII HECOBEPIIEHCTBOM 000pYIOBaHUA U Neid-
CTBMH CIELHUATUCTOB B MPOLECCE BBINOJIHEHHs TEKyIIero Hukiaa pado-
. Tak, unen 1, B MOAENM NPEACTABISET M3JIMLIEK SHEPrUM, 3aTpa-
YeHHOH CHEeNHaNuCTOM M3-32 €r0 HEeAOCTaTOYHON KBanM(UKAIMHU, YTO
BBI3BIBACT NOMOJHUTEIbHYIO YCTANOCT, a KOY(puuueHt IK,; MOKHO
WHTEPNPETUPOBATh KaK Mepy AOMOJHHUTEIbHOTO0 BHYTPEHHETO Hamps-
KEHHs CTeLHANNCTA, MEIIAIONUIEro KaueCTBEHHOMY BBIMIOJTHEHHIO €T0
GyHKIUH. . .

Takum obpasom, xots oba wiena IZq u Zko MOJEUPYIOT JINITHHUE
NOTepH PHEPTUM paboTaloLIero crneuuanicTa, MepBblii U3 HUX MO3BO-
JSeT yuecTb JIHMIIHUE ee 3aTpaThl NPU NMPOU3BOICTBE HEKAUECTBEHHOI
OpONyKLUUHU, KOTOPYIO CJIeAyeT 3aTeéM HMCIPaBlATb, a BTOPOH MOIeNH-
pyeT JOMONHHUTEILHOE YTOMJIEHHE, BEI3BAHHOE €0 HEJI0CTaTOYHOH KOM-
nereHuneil. M3mMeHenneM 3HaueHHil MHUMBIX KodGduuuentoB [Z, u
IK(, MOXHO MOLEAMPOBATH W MOBBILICHHE KBAJIU(HUKALUH, U BOCCTA-
HOBJIEHUE PabOTOCIOCOOHOCTH crenuanucTa. Ilpouecc obyuenus u Boc-
CTAaHOBJICHNUA ¢ moMoibio0 Koddduunenros [Z, u IK, Monemupyercs
yMeHbLUIEHHEeM HMX 3HadeHuil. CienoBaTelbHO, C UX MOMOLIBIO B MO-
IeJb BBOASTCS UJICHBI, MO3BOJIAIOMINE YUECTh SIBICHUS, CBA3AaHHBIE C
W3MEHEHUEM J3HTPOMUHU. . .

B peanbhbix ycnosusx usmenenns g, u Zko ; TIPUBOJAT K M3MEHe-
HUIO napameTpoB F71, u K, 4TO B KOHEYHOM MTOre M3MEHSET COOCTBEH-

Hyto dacTtoty 0; = KoJieOaHMii OCLMIUIATOPA, MOJACIUPYIOLIETo

CreluatnucTa.

Ilpumeuanue 9.1. JIt0OOTBITHO OTMETUTH, YTO MPEIJIOKEHHYIO MO-
JeJlb BO3MOXHO MCIOJb30BAaTh IJ MOAEIUPOBAaHUSA NMPOU3BOICTBEH-
HOM CUCTEMBI, COCTOALLEH U3 ONHONPOLYKTOBBIX NMPEANPUATUNA, ITOCTaB-
JAIOUIMX MPOAYKLHUIO Ha OTpacieBoil pplHOK. B 3ToM ciydyae Kaxablit
OCLWJUIATOP CJlelyeT MCHOJb30BaTh IJ MOJAEIUPOBAHUS OTAEIBHOTO
OpEeANpPUATHS, a UEHTPAJIBHBINA 3JIEMEHT B MOJAEJIH MPUMEHUTH IS Mpea-
CTaBJIEHUs PbIHKA.

Mano TOoro, Mojaenb MOXeT ObITh UCMOJb30BAHA U IJISI MOIEIUPO-
BaHUS 3BEHBbEB JIOOOr0 YpPOBHS, MCMOJb3YS OCUMIIATOPHI AN MOJe-
JUPOBAaHMSA DJIEMEHTOB HUXKHEIrO0 ypPOBHSA, a LIEHTPAJbHBII 3JIEeMEHT
NPUMEHUTH IJI MOJAENHPOBAHUS pbIHKA 0ojiee BHICOKOTO YPOBHs, Kyla
UHLIUAECHTHBIE 3JIEMEHTBI IIOCTABIAKT CBOI NPOAYKLHIO. B 3TuX Mo-
JeNIsIX mapameTpbl lgo ul ( MMEIOT TaKOi ke CMBIC]I, KaKO# Mbl UM
NpuAaid MpU UCMOJb30BAHUM YPABHEHHUS BTOPOro MOpsSAKA C KOMII-
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JEeKCHBIMU KO3 (PuUHeHTaMH MPHU MOJEJHPOBAHUHN TEXHOJOTHYECKO-
ro mpoiecca U Apyrux 3J€MEHTOB 3KOHOMUYECKHUX CHUCTEM.

Ilpumeuanue 9.2. JTa xe MOJeNb MOXET ObITh UCMOJb30BaHA U AJA
BOCIPOU3BEJEHHs] YACTO 4YeJOBEUYECKUX OTHOLICHUMN, €CIU LEeHTpalb-
HBIM 3JIEMEHTOM CUMTaTh HaudalbHHKA, YIPaBIAIOLIEr0, HHEPLUHSI KO-
TOPOro 3HAYUTENbHO MPEBOCXOAUT MHEPUUIO MOAYUHEHHBIX.

IIpumeuanue 9.3. Ecnu 3Ty MOJeNb UCHONB30BaTh IJI1 BOCIIPOM3BEE-
HMA [IPOLIECCOB B JIIOOOM 3BEHE UEPAPXMUECKOH CUCTEMbl, U300paxkeHHO
Ha puc. 9.4, TO BEpXHUMU JIEMEHTAMU CJIeAyeT CUUTATb PYKOBOJUTENEH
KOJUJIEKTHBOB, a 3JIEMEHTbl HMXKHETO YPOBHS — HCIIOJIb30BaTh AJS MOJe-
JIMPOBaHUsS MOAYMHEHHbIX. Takas cucTeMa aJleKBaTHO MOJENUpPYeT uepap-
XUYECKHE CUCTEMBbI, HallpuMep, OTHOLIEHHE MOJYMHEHHBbIX M HauyajbHU-
KOB B apMuUM.

9.6. MaTtemaTnyeckas mogenb KOnnekTuea, paborarowero
Ha NPOMU3BOACTBE C NnocrnenoBaTefibHbIM TEXHONOrMYECKUM
MapLUpPYyTOM

Ha ocHOBaHMM M3JI0)KEHHOTO MPOW3BOACTBEHHBIH MPOLECC C MOCIE-
J10BaTeJIbHbIM TEXHOJOTMYECKMM MapLIpyTOM MOHO MpEeICTaBUTh B
BHUJE MoJenu, Hu300pakeHHO# Ha puc. 9.5. Ilns ompeneneHuss 4acToT-
HBIX CBOMCTB 3TOH cUCTeMbl cocTaBUM Iu((epeHLnanbHble YypaBHEHHUS,

OMUCHIBAOIIUE j-Toe noapasaciyiceHne, MOIACJIUPYEMOC DJIEMEHTOM M]
Pi
Bjxj - dijj—l + dO,j+1xj+1 + ij[(Pj[ =0, ©s
i=I

a;P;; _bjixj =0, j=Lr

B ypaBHeHHMSAX TPUHATHI CeAyIOIIMe 0003HAYEHHUS:
P Py

Bj = Mjsz + (Z:lgji + &, + go,j+|)s + (Zlkji + ko,/ + kO,j+] ),
= =

dy, =(Gy;s+Ky,),  dy =Gy s+ Ky ), 9.9)

—_— 2 p—
a,=(m;s +g,+k;), b,=(g,s+k,). (9.10)
Omnpenenurens MOJydYeHHOM CHUCTEMBl ypaBHEHHH MMeeT OJIOUHYIO
CTPYKTYpY, cM.(9.11).
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}II/IaFOHaHBHHe OJIOKH onpeaecuTelid OMHUCBIBAKOT KOJIJIEKTUBBI

M i J = 1,7" , uexoB (0TJeNoB), rae paboTalOT CNEUUANUCThI, UME0-

e OJWHAKOBBIM T€HEeTHMYECKWH CKJIaa ¥ OJMHAKOBYIO KBAJTH(UKALUIO.
[TapameTpsl, XapakTepu3yomue KOJUIEKTHBBI, MOTYT OTIMYATHCS APYT OT
JIpyra 4ucCJIeHHBIMU 3HA4eHUSMU. BJIOKHM, coceqHue ¢ AMAaroHaJIbHBIMH,
XapaKkTepU3yIT B3aUMOBJIMSIHUE KOJUIEKTHBOB.

JInst BBIYHMCTICHUST OTIPENeNIUTENs MPUBEAEM €ro K TPeyroJbHOMY BHIY.
BHauane npuBOIATCS K TPEyroJbHOMY BHIY OJOKM OTNpPENEUTENs, OMICHI-
BaloIMe KaXIblii U3 paboTaOIINX KOJUIEKTHBOB, MyTEM YMHOMXEHUS KaxkK-
JIOi CTPOKM j-ro OJ0Ka, HAUMHAs CO BTOPOH M 10 mocieaHel B Ojoke, Ha

j . .
BEITMUHHY 7. j=Lr,i=Lp, y4 MOCJIE0BATENBLHOTO CIIOKEHUS UX C
Ji

nepBoii. [locne 3Toii mpoueaypsl onpeaenurens Oynet umeth Buf (9.11), tae

BMECTO bj noACTaBJIACTCA Bj

_ pjb%
Bj(s)sz —; y
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Ha BTOpOM 3Tame npuBeNEHHUs ONMpEAETUTENss K TPEyrojbHOMY BUIY

nepBasg CTpOKa MOCJIEAHETO 60ka YMHOKAE€TCAd Ha BCJIUYUHY 0

I B "
CKJIaJbIBaeTCsA ¢ MepBOil cTpoKoii mpenbiaylero 61oka. Takas onepaum
MPOU3BOIUTCA C OJOKOM r-/ M Tak jAajee A0 MepBoro OJoka.

B pe3synbraTe mpuBeAEHHbIl K TPEYroJibHOMY BUAY ONpeAeiuTelNb 3a-

NMAIIETCA B BUAC XapPaKTEPUCTUYECKOTIO MOJIMHOMaA

4= D(s)f{a,/ (" (9.12)
D@ =T1D, (s Dy(s)=By(s) - e

S_le S ’ B, (s)
Dy)=B, -2 D,(s)=B,(s)~ Gl
2 2 By(s) T Bia(s)"

) o 2
D, (s)=B,(s); B.:(B.a.—pjbj).
Kak Bugno m3 (9.12), l'[OJ'[I/IHOM | MOXKHO pa3s/okKuTh _HA IPYIIbl MHOXKN-

Teneit: MHOkUTeNb D(s)=0 u Cl (S) 0 ] = 1 V' CreneHp ypas-
Henust D(s)=0, xapaKTepmonmero COBMECTHBIE Kone6aﬁm CHCTEMBI, paBHA
4r 1 comepKuT 4r Map KOMIUIEKCHO-COTIPSDKEHHBIX KOPHEH, Toraa Kak ypaB-

pj— "
HEHUA aj / (S) =0 umeror 2(p-1) map KpaTHBIX KOpHEH.

Takum o0Opa3oM, B MOJAENUPYEMOIl CUCTEME CIEKTP COOCTBEHHBIX KO-
neGaHMii oTpeneNnseTcss CBOWCTBAMM Ka)KAOTO M3 KOJIJIEKTHBOB, aHAJIOTHY-
HBIMU CBOIICTBY MOJEJNIM, PACCMOTPEHHO!N B MpebIayLIeM pa3felie, TUoc
COBMECTHBIE KOJIeOaHUSI CUCTEMBI.

9.7. CneKTp COBMEeCTHbIX KoriebaHun cuctembil,
onpeaensemMbii MHOXUTenem D(s)

B mpenpigyuiem pasjene ObUIO MOKa3aHO, YTO MOMUMO KpPATHBIX, UMe-
10TCSl 4r COBMECTHBIX YacTOT, ONpeensieMblX ypaBHeHuem D(s)=0.

PaccmoTpuMm Qusndeckuii CMbICT 3TUX YpaBHEHHi, Korna mpoiecc B
CHCTEMe TIHIATeJIbHO OTJaKe€H M YacTOTa BHYTPEHHHUX M BHEIIHUX CTHMY-
JIOB B K&XAOW IpyTIe COOTBETCTBYET COOCTBEHHOIl 4acTOTe OMepaTopoB
3TOW rpynmbl, a 00mwas MpoM3BOAUTEILHOCTh IPYNINbl olWHaKoBa. Toraa
IUTS. MHTepIpeTaluu ypaBHeHHA (9.8) paccMOTpuM cuUCTeMy, M300pakeH-
HyI0 Ha puc.9.6. Ompenenurenb 3Toi cuctembl umeet Bun (9.13).
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Puc. 9.6. DkBuBaNeHTHAas MOJE/b MPOU3BOJCTBA C MOCIEI0BATEIbHBIM
TEXHOJIOTMYECKMM MapLIpyTOM

Boohid 0 N
b a4l 0 00 L0 L0
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S e
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Pa3BepHyB 3TOT ompeaenuTeslb U MPUPABHSIB €ro K HYJIO, MOJYy4YUM
XapaKTepUCTUUYECKOE YypaBHEHUE

A=D(s)=0

ComnocTaBuB 3TO ypaBHeHHe ¢ MHOxuTeaeM D(s) ypaBHeHus (9.13),
y0enuMmcs, 4To B 3TOM cilyyae MpH YCIOBHAX

Sy =Sl Logd
Hyp=2mys —=2 =5 =)
/ i=1 / Kj zlk Gj zlgﬂ
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rae M] ABJIACTCA D3KBHBAJICHTOM BHyTpeHHeﬁ PECAaKTUBHOCTU KOJIJIEK-
THBA JaHHOM prHHLI,Kj ABJIACTCA 3KBUBAJICHTOM CyMMapHOﬁ npou3BO-

JOUTENbHOCTH, a G j — OKBUBAJEHTOM BHEIIHEH PeaKTHUBHOCTH, CHCTEMa,
n3o0pakeHHas Ha puc. 9.6, ABJIsETCA MOJENbIO CUCTEMbI, NTOKa3aHHOW Ha
puc. 9.5.

CoBepllIeHHO MHbIEe PE3y/IbTaThl MOJy4alOTCs B Cllydyae, €CIM yCIO0BUs
CHHXPOHHOCTH paboT B M00O0# u3 rpynn OyayT HapymeHsl. Torma B cuc-
TeMe MPOU30AYT N3MEHEeHHS, BbI3BaHHbIE MPOTHUBOAEHCTBHEM, OTpene-
JII€MBIM YCIIOBUAMM, NPOaHaJIU3UPOBAaHHBIMU B pasjaene 9.3.

9.8. UHTepnpeTauus pe3ynkTaToB aHarIMTUYECKOrO
nccnenoBaHus

Mogzenu, uccnenoBaHHbIE B MpelIblAyIIUX pa3fenax, MO3BOJSAIOT Cle-
JaTh pAX BBIBOJOB O CBOWCTBAaX CMEUHaJbHBIM 00pa3oM MOI0OpaHHBIX
KOJIJIEKTMBOB. byzneM MHTepnpeTHpoBaTh MOJydyeHHbIE Pe3yJNbTaThl B MOC-
Je10BaTeIbHOCTU UX PACCMOTPEHMUS.

W3 ananuza Mojenu, NmpejacTaBieHHO Ha puc. 9.4 cienyer, 4To OHa
AeHCTBUTEIbHO OTOOpaxkaeT CHOCOOHOCTh OIepaTopa aJanTUPOBAThCA K
MEePUOANYECKUM CHUTHAJIaM, MOCTYMAlOIIUM CO CTOPOHBI 00BEKTa, Ha KO-
TOPOM TPYIUTCS AaHHbI CyObEKT, C y4eTOM CUTHajla, XapakTepu3ylole-
ro ero MOTHUBALMIO.

OueBHIHO, YTO BBICOKAs MPOM3BOJAMUTEILHOCTh MOXKET OBbITh IOCTHIHYTA
NpH BBIMOJIHEHUU YCJIOBHMIA, KOrJa reHeTHYeCKre CBOWCTBA CyObEeKTa, MOTHU-
BaLMs, YMpaBJAoLLas ero JeWCTBUAMU, U BHELIHME CTUMYJbl Haubonee Ona-
ronpusATHBL. TakiMH yCIOBHUSMHM, KaK BUIHO M3 MOJENH, SBJISIOTCS COBMAjie-
HME 4acToT W (pa3 BHYTPEHHUX M BHEUIHUX CTUMYJIOB C 4acTOTON M3MEHEHHs
BEKTOpa aJanTHBHOCTH, BBeIeHHOTO B pazaene 9.1. Takoii pexum B dusmke
Ha3bIBAETCS PE30HAHCHBIM. Pe30HAHCHbIE CBOMCTBA CHCTEMbl, UMEIOLIEH OHY
CTeneHb CBOOO/bI, UCCIIEN0BAIUCh MHOTOKPATHO, O3TOMY He OyJaeM MOBTO-
pATH TpUBHWAJbHBIE UCTUHBI. 3aMETHM, OJHAKO, YTO MPEAT0KEeHHAs MOAENb
MOJKET OBbITh aJeKBaTHAa MOBENCHHUIO CyObeKTa, (yHKUMOHUPYIOLIETro B pe-
KHMMax, KOrga W3MEHEeHHe MapaMeTpOB HACTOJbKO HE3HAUMTENIbHO, YTO OHH
B PacyeTHOM MOJEeNN MOTYT OBbITb MPUHATHI MOCTOSHHBIMH.

Takas uneanu3anys BO3MOXKHA TOJNBKO B CIELMalbHO CO3JaHHBIX YC-
JaoBuAX. OZHAKO OHA BIMOJIHE JOMYCTHMA, MOCKOJBKY paccMaTpUBaeTCs
CTALMOHAPHBII MpoLecc UCMOJB30BAHUSA ONMEPaTOopa NPH BBHIMOJTHEHUH
0/IHOOOpa3HBIX AEWCTBHUIl B TeUEHHUE AJMTEIBHOTO MPOMEXKYTKAa BpPEMEHH,
KOTJa MCKIIIOYEeHbl KPaTKOBPEMEHHBIE MEpEeHANpPsIKeHNsT U CMeHa yCIIOBHI
Tpyna.
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Mopens, nuzobpaxkeHHas Ha puc. 9.5, mo3BosseT paccMaTpUBaTh MOBE-
JeHUE KOJIJIEKTUBA ONEepaTopoB, (PYHKLUHMOHUPYIOLIMX B OJWHAKOBBIX yC-
JIOBUSX Ha MpPENNpUATHSX, e ONepaTopbl BO3ACHCTBYIOT ApYr Ha Apyra
TOJILKO Yepe3 MPOM3BOJCTBEHHbIE MOAPA3/AEICHNUS U JIUIIEHBI BO3MOXKHO-
CTH HENOCPEICTBEHHOTO B3aMMHOTO BIHMsSHMA. B 3TOM ciydae ompenens-
IOLIM YCIIeX COBMECTHOTO TpyZda SIBJISIETCS YCIOBHE CHHXPOHHOCTH MO-
TUBALMOHHBIX CTHMYJIOB, BO3JIEHCTBYIOIINX HAa KaXIOTO0 U3 CyOBEKTOB,
YTO Ha MOJEIH TpE/CTaBIseTCS B BUIE YCIOBUS paBEeHCTBA (a3 AeHCTBY-
IOIMX MOTHBALMOHHBIX CTHMYJIOB, MOJEJHPYIOLUINX CTPEMIIEHHE Omepa-
TOPOB JAOCTUTHYTh MaKCHUMAaJIbHbIX PE3yJIbTaTOB M aJeKBaTHOW opraHu-
3allMM CTUMYJIOB, MOCTYMAKOLIUX CO CTOPOHBI MpPeanpusiTHs, obecrieunBa-
FOIMX BBIMOJIHEHUE MOCTABJIEHHBIX MPONU3BOJCTBEHHBIX 3a]ay.

Kak BuaHO U3 mosydeHHbIX (GopmMysl, Mpu cHMH(A3HOCTH MOTHBALMOH-
HBIX CTUMYJIOB NMPOU3BOAUTENBHOCTh MakcumanbHa. Ecnu ke dasbl neit-
CTBYIOLIMX CTHMYJIOB OTJIMYAIOTCSA, TO Pe3yJbTaTbl UX BO3IECHCTBUS CKia-
IBIBAIOTCA TI0 3aKOHAM CJIOKEHUS BEKTOPOB JAEHCTBYIOIIMX CTUMYJIOB. B
ciydae, ecnu (a3sl omnyatorcs Ha 180 rpad., MpOM3BOAUTENHHOCTh MX
COBMECTHOTO Tpy/Aa MHHUMAaJbHA, OHM MEIIAIOT ApPYT IPYyTy.

OcranbHble PacCCMOTPEHHbIE Cyyau MO3BOJIIIOT CleJaTh BeChbMa Cyllle-
CTBEHHBIE MPAKTHYECKHE BHIBOIBI. Tak, B Cllydae, KOTaa AeHCTBYIOIINE CTH-
MYJIbI MOKHO TIPEICTABUTh B BHAE CUTHAJIOB OJWHAKOBOW YacTOTHI, HO
MMEIOIUX [MUPOKUI AMana3oH 3Ha4eHUH (a30BbIX YIJIOB, UX B3aUMHOE
JeiicTBHE BbI3bIBAET pe3yJbTaT, KOTOPbIH MOXKET M3MEHAThCSA B IIUPOKUX
npenesnax oT MakcHUMalbHOM 3¢ deKkTuBHOCTH Tpyna 10 MUHUMAJIbHOM.

B obmem cirydae dasbl, XxapakTepusyrolie BHYTPEHHIOK CTUMYJISALHIO,
MOTYT OTJIMYaThCs, TOr/AA MOJ BO3AEHCTBUEM BHEUIHMX CTUMYJOB 00pa-
3YIOTCSl IBE€ @HTarOHWCTHUUYECKHE TPYIMIbI, OJHA W3 KOTOPBIX CMOCOOCTBY-
€T BBITIOJTHEHUIO MPOU3BOACTBEHHBIX 3aJaHMii, TOTAAa KaK Apyras BBI3bI-
BaeT HEYCTOWYMBOCTh M MOHIKAET MPOU3BOIUTENLHOCTD TPY/a.

W3 npoBeeHHOro aHalu3a ClelyeT:

1. OmpenensouiMy MPOMU3BOAUTENEHOCTE TpyAa (pakTopamMu SBISIOT-
CA: aMIUIMTYJa X ¥ yacToTa () BHEUIHEro CTUMYyJA; aMIuuTyaa f, u va-
crora (); MOTHBALMOHHBIX CTUMYJIOB OINEPaTOPOB; COOCTBEHHbIC 4aCTO-
Tl ONEPaTOPOB (D );, ONPEIEIISEMbIC UX TCHETHYCCKUMU CBOMCTBAMH.

2. Ilpn oaMHAKOBOH YacTOoTE MU MHTEHCUBHOCTU TPyJa ONEPaTOpPOB
MPOU3BOANTEIBHOCTh ABJAETCA (PYHKUMEH pa3sHOCTH (a3 AelcTBYOLINX
CTUMYJIOB.

3. Haubonpmas 3¢ hexkTuBHOCTh Tpyaa OylneT UMeTb MeCcTO NpH Co-
BMaJeHNH YacTOT W (a3 BHyTPEHHUX M BHELIHMX CTUMYJOB C COOCTBEH-
HOW YacTOTOW BEKTOpa, XapaKTEepHU3YIOIIEro orneparopa B Mojenu (pexum
pe3oHaHca).
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4. Ecny 4acToThl MOTHBALIMOHHBIX CTHUMYJIOB, XapaKTepPU3YIOIINX BO3-
AeiicTBUe MpeanpusATHs, OTINYAIOTCS HA Majible BEJIMYUHBI, MPOU3BOIM-
TeJBHOCTh OOLIEro TpyJa MEHSETCs MO 3aKOHY OMEeHMH, KOrja aMIuiuTy-
Ia B My4YHOCTH JeNaeTcsl paBHOW cHH(a3HOMY AeCTBHIO BHYTPEHHHUX U
BHEIIHMX CTHMYJIOB, 1 MHUHMMaJlbHa B TaJluW OWEHWI, Ille OHA paBHA pa3-
HOCTHU aMIUIUTYJ 3TUX CTUMYJIOB.

5. OmbIT NMOKa3bIBaeT, YTO HAMOOJbIINE 3aTPyAHEHUS MpH (HOPMUPO-
BAHUU KOJUIEKTUBOB BO3HMKAIOT B Te€X Clydasx, KOrja rpymnmna Jroaew,
BBIMOJIHAIOIINX OJUHAKOBYIO pabOTy, MMEET paBHble MapaMeTpsl, Xapak-
TEepU3YyIIINe UX F€HEeTUYECKHE CBOMCTBA, T. K. IMEHHO B 3THX CIydasx
KOH(UIMKTBI MOTYT MPUBECTH K aHHUTWISALUU Pe3yJbTaTOB IEHCTBUS OT-
JeNbHbIX CyOBEKTOB WM MX rpymnn. [lo3ToMy B 3TOM cilydae BaskHEHIIMM
yCllIOBHEM, 00€CIeUunBAOLIINM MaKCUMaJIbHYIO MPOU3BOANUTENBHOCTD TPY-
Ja, ABJsETCS TaKas OopraHU3alus MPOU3BOACTBA, MPH KOTOPOW Bce ore-
paTopsl HE3aBUCHUMO JpPYT OT JIpyra CTpeMATCs K JOCT)KEHHIO o0Liei Lieu.
OOBIYHO 3TO BO3MOXXHO JOCTUTHYTbH MPH OTCYTCTBMM KOH(DIMKTOB MeX-
Iy omeparopami. [IpakTHiecku Takue ycIOBHS MOTYT ObITb CO3/aHbI TOJb-
KO B TOM cjlyuae, Koraa paboTa BceX OmepaTOpoB OpraHW30BaHa TaK, YTO
OHHM HEMOCPEICTBEHHO HE KOHTAKTUPYIOT, I CYMMHUPOBAHHUE PE3YJIbTaTOB
UX TpyJa MPOUCXOAUT HE3aBUCHMO, YTO BO3MOXHO TOJIBKO MPU CHEJIbHOM
¢opme ormaTel Tpyaa, HO 0e3 HIMPOKO PAaCMpPOCTPaHEHHOI MPaKTHKH KOp-
PEKLUHN OLEHKHM CTOMMOCTH Tpyla, NPUBOASIIEH K HEJOBOJbCTBY MCIOJ-
HUTeed paboT.

6. B ciydae, Korga OTJIM4arOTCsl COOCTBEHHbIE YaCTOThbl, MHTEHCUBHOCTh
TpyZia MakCHMMallbHa Y TOrO ONeparopa, 4actora KoToporo (0, ompene-
JsieMas TeHeTHYeCKUMU CBOWCTBaMM (BEKTOPOM aJaNTHUBHOCTH), COBIA-
JaeT ¢ 4aCTOTON CTHUMYJIOB.

7. IlonydeHHbIe pe3yabTaThl yIAJOCh PACIPOCTPAHUTHL HA CiTydyai, KOr-
Ja UCCIIeflyeTCsl MOBeJeHUEe KOJUIEKTUBA, paboTalollero Ha Mpou3BOJICTBE
C MOCJe0BaTeNbHBIM TEXHOJIOTMYECKUM MapUIPyTOM.

B mocnenoBarensHO (pyHKUIMOHMPYIOUIMX TPYMIAx OMnepaTopoB HabIo-
Jal0TCA peXXMMBI, aHAJOTMYHbIE TEM, KOTOpble ObUIM MOJy4YeHbI B Clydae
HE3aBHUCHMOI0 PacCMOTpPEHUs MOBEIEHHsS W30JUPOBAHHON rpymnmsl, pa-
GoTarolieil B ycIOBUSIX, OTOBOPEHHBIX B pasneine 9.6. OpHako, Kak BUIHO
u3 aHanu3a ompenenutens (9.12), moMuMo KpaTHBIX YacTOT HaOiroAaeTcs
4r cOBMECTHBIX, ompejenseMblx ypaBHeHHeM (9.13). DTu yacTOThl MOKa-
3bIBAlOT B3aUMHOE BIIMSIHME OTIEJbHBIX, MOCIEJ0BaTENbHO (PyHKLIMOHU-
pYIOIIUX TPyMI ONepaToOpoOB.

8. U3 mpeabayiiero myHKTa cleayeT, YTO B cllydae HECHHXPOHHOI
paboThl onepaTopoB B 000 W3 TPyNI, MPOU3BOAUTENBHOCTh 3TOM TPyN-
bl MOHU3UTCS, A, CJAEA0BATEIbHO, MOHU3UTCS U MPOU3BOJUTEIBHOCTD BCEM
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CUCTEMBI, T.K. IPU COOTBETCTBYIOLIEM pe3oHaHce, XOTs (GopMbl Kojeba-
HUI OCTaHyTCsl HEM3MEHHbIMM, aMIUTUTYIbl CUCTEMbl YMEHbLIATCS, YTO Ha
NpaKkTHKe SBJIseTCd NMPUYMHON 00pa3oBaHUs Y3KHUX MeECT.

9. Pe3oHaHC B Pa3HOLIEPCTHOM KOJJIEKTUBE, Te COOCTBEHHbIE YacCTO-
THl €r0 CyObEKTOB OTJIMYAIOTCA, HE MOXET 00eCcrneynTh MaKCUMaJIbHYIO
MPOU3BOAUTENBHOCTD KOJJIEKTHBA.

10. ITpu mMoAroTOBKE CMENHMATUCTOB HApALy C 00s3aTeNbHBIM yCIIOBH-
eM ©O; =0 =0 Vi, ] € P ¢, cllenyeT Tak OpraHu3oBaTh Tpe-
HUHT, 4TOOBI CreUUaInCTbl paboTaau B yCIOBUAX, NPU KOTOPBIX BOCCTa-
HOBJIEHHE WX PabOTOCIOCOOHOCTH MPOUCXOAUIO Obl OJHOBPEMEHHO.

11. O4eHb BaXXHO MPOM3BOAUTH OTOOP UJIEHOB KOJUIEKTHBA TakK, YTO-
Obl OHM WMENIM paBHbIE MapaMeTphl, XapakTepu3ymmue ux paboTocmo-
COOHOCTb B Te€4EHHUE BCEro paboyero BpeMeHHU.

12. Tlpu coenbHOW cucTeMe OIUIATHl TpyAa KOPPEKLHs YPOBHS 3apa-
00THOI MIaThl IOJKHA OBITH OpPTaHW30BaHA TaK, YTOOBI OHA CTUMYJIHMPO-
Bajla MEpelOBUKOB K HEMPEPhIBHOMY YBEJINYEHHUIO TPOU3BOIUTEIbHOCTH
TpyZa U B TO k€ BpeMs BbIHY)KJajla HEpaJAMBbIX YJCHOB KOJIJIEKTHBA paB-
HATBHCSI Ha TMEPEeIOBUKOB, a HE 3aTArMBaja Jy4lINX PabOTHUKOB B 00J0TO
ypaBHUIOBKH [9.3].

OTn Ha MepBbli B3MIAL TPUBUAIbHbIE TpeOOBaHUS K (OPMUPOBAHUIO
KOJUIEKTHBOB BIIepBble (hOpMaIN30BaHbl B NPEII0KEHHON MonenH.

9.9. Koppensauusa npouecca HenpepbIBHOW NOATOTOBKMU
M nNepenoAroToBKU cneuuanucToB ¢ BOJTHOBbIMMU
npoueccaMmum B 3KOHOMUKe

B coBpeMeHHBIX ycNoBUAX HabNtoAaeTcs TEHACHLUS K COKpalleHUIo
JKU3HEHHOTO LHMKJIa TOBapa, 4TO BJICYET 3a coboit HGOGXO,Z[I/IMOCT]: MO-
JepHU3aLuu MPOU3BOACTBA, 0OecTieunBaolleil BbKUBaHUE B KOHKYPEHT-
Hoi1 60pr0Oe. [IpuyemM yacToTa OCBOEHHUS HOBBIX TOBAPOB YBEIWUHBAETCS
(I, > T, > T;...).

}:[J'[ﬂ TOTrO, 4TOOBI Ha4YaTh BBIITYCK HOBOTI'O TOBapa, HeOGXO)II/IMO BbI-
MOJTHUTh OOJIBIION 00beM pa60T, CBSI3aHHBIX C KOMIUJIEKCHOW MOATrOTOB-
KOW Opou3BOACTBA. Hpemne BCEro, Mnocje TWaTeJbHOI0 U3Y4YCHUA PbIH-
Ka, OIPpUHUMACTCA PELUICHUC O BBIITYCKE HOBOWM MOI[I/I(bI/IKaHI/II/I NpoayKUIWH.
C 5TOro MOMEHTa HaYMHAETCsS TeXHUYecKas (KOHCprKTOpCKaH U TCXHO-
nomqecxaﬂ) MOoAroToBKa MpoOu3BOACTBA.

IIpu sTOM, KaKk NpaBuUO, YIMYCKAeTCs U3 BUAA €lUE OJAWH, YpPEe3BblYAlHO
OTBETCTBEHHBII U MaJlO ld3y‘i€HHbll71 BUA NMOATOTOBKH — KaApoBasd. Cnenu-
(uka ee 3aKirO4aeTCs B TOM, YTO €clid 00OpYyIOBaHME M OCHACTKa, NpUMe-
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HsieMble AJIsl BBIITYCKA CTAapbIX W3/AENMH, HE TPUMEHUMBI AJISl BbIMyCKa HO-
BbIX, YHMUUTOKAIOTCS, TO TaKOW MOAXOJ MPUHLMMUAIBHO HEMPUMEHUM K
paboueii cunie, KOTOpas B COLMAIbHO 3AILUILIEHHOM OOIIECTBE NOKHA ObITH
CBOEBPEMEHHO MepeyueHa ISl BbIycka HOBOW mponykuuu. He menee Bax-
HO TIOJTOTOBKY HOBBIX KaJpOB BECTH C y4eTOM HEOOXOAMMOCTH X Oymy-
mero nepeyunBanus. [loaTroMmy B mponecce oOyueHHss HEOOXOAUMO TIpHUMe-
HATh KOHLETIHIO «HAYYUTh YUYMUTHCSA», a HE HAKAIUIMBAThH 3arac yMeHHi,
paciMpsIomuX IUana3oH MCMOJIb30BAHUS ONepaTopa CerogHs, HO He BOC-
TpedyembIX B OynymemM. CrieoBaTeNnbHO, OTHOBPEMEHHO C TEXHUYECKOil mo-
FOTOBKOHM MPOM3BOJCTBA HOJDKHBI (hOpMUpOBaThca TpeboBaHUA K paboueii
cuiie, Mocje 4ero cielyeT HayaTh MOATOTOBKY U MEPErnoJroTOBKY Crelua-
auctoB. OHa JOJIKHA MPOBOJUTHCSA C TAKUM pPacyeToM, YTOObl K MOMEHTY
3alycka M3Jesiuii B MpOU3BOJCTBO OHA Oblila 3aBepLICHA.

CpoK MOAroTOBKM MOXET ObITh YMEHbIIEH 3a CYET palUOHaJIbHOMN
OopraHM3aluu npouecca oOyueHusl. B cBA3M ¢ COKpallleHueM >KU3HEHHOTO
LMKJIa TOBapa COKpaIlaeTcs U BpeMs 0 OYepenHOi MepernoAroTOBKH Kaj-
poB. ConepkaHue W MpoTrpaMMa MepernoAroTOBKH 3aBUCAT OT TIyOWHBI
MOJIEpHU3aLUK TPOU3BOACTBA, KOTOpas, B CBOIO OYepelb, 3aBUCUT OT Ha-
JIO’KEHUs] BOJIH PA3IMYHON UIMHBI.

[TepenoaroToBka sBNAETCS JUIIb OJAHOW COCTaBIsIOLIeil aganTannu
TPYAOBBIX PECYpCOB K HOBBIM ycJoBUsM. Bropas yacTe — oOyueHue,
JIOJKHO TOTOBUTH 4YeJIOBEKa K TPSIAYLIMM HM3MeHeHusaM. Jleno B Towm,
4TO Ha MpakTHKE MPU BHEAPEHWU HOBOBBEAECHUN HabItONalOTCs pas-
JIMYHBIE BUABI COTMpOTHBIEHUs. [1oa cOnmpoTHBIIEHNEM MOHUMAETCS MHO-
rOTpaHHOE sBJICHUE, BbI3BIBAIOIIEE OTCPOUYKM Hadana U3IMEHEHUH, H0-
MOJTHUTENIbHBIE PACcXObl, MOMBITKN cabOTUPOBATh M3MEHEHUS U T.II.,
4TO YCyryOJiseT KPpU3UCHYIO CUTYalMIO U CO3JaeT COLMAJbHYIO Hamps-
KEHHOCTD.

ConpoTHBIEHHE OTIAENbHBIX JHILL U TPYMI ABIASETCS €CTECTBEHHOH pe-
akuueil moaeil Ha mepeMeHbl U 00paTHO MPOMOPLHUOHANBLHO BPEMEHH,
OTBEICHHOMY Ha MOJEPHH3aLHUI0 MPOU3BOACTBA.

OmHMM M3 OCHOBHBIX CIOCO0OB OOPBOBI C pa3NMUHBIMKU BHUAAMH CO-
MPOTHUBIIEHUS SIBJISIETCS CBOEBPEMEHHAs MOATrOTOBKA M MEPENnoAroTOBKA
CMEUNANMCTOB Ha BCEX YPOBHSX NMPOW3BOACTBEHHOI cucTembl. [loaTomMy B
IUIaHe MOJEpPHU3aLMM HEOOXOOUMO MpelycMaTpuBaTh ONepeXarollee IMo-
BBIIIEHNE KBAIM(UKALUKN B TIEPBYIO O4Yepelb JINL, CBA3aHHBIX C peain3a-
M€ M3MEHEHUM.

Takum oOpa3zoMm, I YCHEIHOW MOAEpHHU3ALMK TPOU3BOJCTBA HEO0-
XOIMMBI JBa BHa oOyueHus. IlepBblii U3 HUX CBA3aH C MOATrOTOBKOH Mep-
COHalla K JBOJIIOLMOHHBIM M3MEHEHUsM (Ha30BeM ero oOyuyeHuWeM BHJIa
A). Conepxxanue 3T1oil Gpopmbl 00pa3oBaHUsA TUKTYETCS TUIIOM BOJIHBI,

478

BbI3BaBIlel HEOOX0AUMOCTh nepecTpoiiku. Takoe oOyueHue KaapoB OJ-
KHO TIPOBOJMUTCS TMOCTOSHHO.

BTopoii Buag oOyuyeHus HalpaBiieH HENMOCPEACTBEHHO Ha mpuolpere-
HUE HOBBIX 3HaHWIl W yMEHMH, HEOOXOAMMBIX sl paboThl B yCIOBHIX
MOJIEpHU3NPOBAHHOTO MPOW3BOJCTBA (Ha30oBeM ero odydenuem Buna b).

W3 npuBeneHHOro BbILIE ClEAyeT, YTO AJIs ajanTaluM 4YeJoBeKa K pa-
60Te B yCIIOBUSIX OBICTPOro M3MEHEHHUS OKpy)Karolleil cpeabl, HeoOX0oau-
MO HeNpepblBHOE 00pa3oBaHMUEe, KOTOPOE BOOPYKUT €ro 3HAHUAMU O 3a-
KOHOMEPHOCTAX Pa3sBUTHUA YKOHOMMYECKHX MPOLIECCOB U YMEHUSAMHU Ieii-
CTBOBaTh B 3TOM cpene. Peanusanus HenpepblBHOro 00pa3oBaHUsl HEOO-
XOJIUMa M AJsl COLMAIbHON 3alUThl YeJoBeKa.

OpueHTalys Ha HeNmpepbslBHOE 00pa3oBaHME CMELMANNUCTOB Tpebyer
nepecMoTpa KaJpoBOW MOJUTHKH MPENNpHUSITHS W peopraHU3aluu COOT-
BETCTBYIOIIUX CITYXkO.

VuuteiBas, 4TO TPYH €CTh TOBap, @ HOCUTEIAMH €ro ABJIAIOTCA MOAro-
TaBJIBaEMbI€ W TEPENOATOTABINBAEMbIE CIIELNATINCTBI, MOXKHO yTBEP)KIATh,
4TO 3TOT CNEeUM(PUUECKUI MPOIYKT AOJKEH MOTYMHATHCS OOIIUM 3aKOHO-
MEpPHOCTAM TOBAapHOTo NPOU3BOACTBA. [IpeanpuaTHUsAMU, TPOU3BOAAILUMHU
TPYIOBBIE PECYpCHI, SBISIOTCS yueOHble 3aBeneHus. Ha »tux «mpeanpusitu-
AX» paboTaloT MpoU3BOAUTENIM TOBapa — mpenoaasaTenu. CienoBaTebHO,
W Ui 00yyarollero nepcoHana A0/DKHa ObITh OpraHU3OBaHa HeNpepbIBHAs
MOJTrOTOBKA M IMEPENOAroTOBKA, OMepeKaromas UxX AesATebHOCTb.

9.10. MpoekTpoBaHue npouecca NnepenoaroToBKn
cneyManucToB

3aHuMasCch pa3paboTKON MPUHLMIIOB MOATOTOBKH, HEOOXOAMMO 0C000
BBIJICNIUTH MPOLECC MEPENOArOTOBKH CHeMannucToB. [IpnunHoit Heo6xonu-
MOCTH OpTaHM3aLMK TpoLecca MepernoAroToBKY, Kak yXKe OTMeJalioch, SB-
nseTcs OblcTpoe M3MEHeHHe MOTPeOHOCTeil B HOBBIX THUMAaX MPOIYKLUH,
MPOM3BOJICTBO M IKCIUTyaTallsi KOTOPBIX UMEET BOJIHOBOM XapakTep.

U xopotkue, M cpeHue, U JIMHHBIE BOJHBI B 9KOHOMHUKE MEHSIOT Mpo-
M3BOJCTBEHHYIO Cpelly M BbI3bIBAIOT HEOOXOAMMOCTb afaNTHPOBATh CIe-
OUANTUCTOB K HOBBIM YCJIOBUAM Tpyna. OcTaHOBMMCS Ha 3TOM BOTpOCE
HECKOJIbKO ToApoOHee. Brime yTBepKAanoch, YTO KOPOTKHE BOJIHBI BbI3-
BaHbl MOIU(UKALMEH NPOLYKLIMH OJAHOTO M TOTO K€ MOKOJICHHS.

CpenHue BOJHBI, [UTUTENBHOCTBIO TOPSIIKA 5—7 JIET, SBNAIOTCS MPUYH-
HO¥ HE0OXO0AMMOCTH 3aMeHbl OCHOBHOT'O 000pYIOBaHUS MpeNNpUATHH.
Mano toro, 6iarogapst KOppessluu, CyLIecTBYIOIEH MeXIy MPOU3BOI-
CTBEHHBIMHU TIPOLIECCAMH B PA3JIMYHBIX OTPACIsIX, B 3TH IMPOLECCHl BTATHBA-
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€TCsl 5KOHOMUKA cTpaHbl. ColualnbHble MOCIEICTBUS , BbI3BAHHbIE YEPEO-
BAHUEM CPEIHHUX BOJIH, 3aXBaThIBAIOT IOYTU BCE HAPOIHOE XO3SHCTBO.

Oco60 TsHKKKME coLMalbHbIE TOCIEACTBUS CBsI3aHbl CO CHaJoM MU o0Opa-
30BaHUEM [JIMHHBIX BOJIH Pa3JIMYHOrO MPOUCXOXKAeHUs. M3MeHeHus B
WH(PACTPYKType MPOMBILUIEHHOCTH 3aXBaThIBAET TJI00ANbHYIO 3KOHOMHU-
Ky W BBI3bIBAET AAJIEKO WAYIIHE MOCIEACTBUSA B COLMAJIBHOW JKU3HU roCy-
gapcTB. HacTo NMHHBIE BOJHBI MHULUHUPYIOT PEBOJIIOLUOHHBIE MpOLEC-
Cbl B O0IIECTBE M TOTAa SKOHOMHUKA AOCTHraeT 0oco00 riryOOKOro Kpu3mc-
HOTO COCTOSHUSA. B 3THX pexxumax MOArOTOBKA K HOBBIM YCJIOBHSAM Jeia-
€TCs BONPOCOM KM3HU U CMEPTU HE TOJBKO OTAENIBHOIO UY€JI0BEKA, HO U
LEJIOTO roCynapcTBa.

ITosTOMy mepenoaroToBka AOJKHA PAaCCMAaTPUBATBLCA B TPEX acHeKTax.

Ilepguiii acnekm. YCTpaHEHHWE HETaTUBHBIX MOCJIEACTBUNA B MCIOJIbB30-
BaHWM CMELMATNCTOB, BbI3BAHHBIX MOJIU(pUKaLNeld U3AeTuil.

Bmopoii acnexm. TlepenoarotoBka, Heo0xoaumMas B yCIOBHUAX IKOHO-
MUYECKNX KPU3HMCOB, BBI3BAHHBIX 00pa3oBaHUEM CPEIHUX BOJH.

Tpemuii acnexkm. Oco00 HOMKHA OBITH PACCMOTpPEHA TpoldyieMa Tepe-
MOATOTOBKM B YCJIOBUSAX, BBI3BIBAIOIIMX PEBOJIOLUOHHBIE CABUTH B COLM-
AJIbHO-TIOJIUTUYECKOH CTPYKTYpe roCyIapcTB.

PaccmoTpuM 0COOEHHOCTH TEPENnoAroTOBKH CIELHAIMCTOB BO BCEX
Tpex MepeurCIeHHbIX acnekTax. Peanusauus nepenoaroToBKHU, BbI3BaH-
HOM JIOKAaJIbHBIMY MPOLECCAMU, MPOUCXOLAIMMH BO BHYTpEHHEHR cpele
NpeNnpUsATUs, OOBIYHO MPOM3BOAUTCS Ha caMuX NpeanpusaTusx. Crneuua-
JIUCTBI CUCTEMATUYECKHU COBEPIIEHCTBYIOT CBOU YMEHUSA, PUHOPABIMBA-
SCh K HOBBIM YCJIOBMSAM, Majl0 OTJIMYAIOIIUMCS OT MpUBBIYHBIX. HacTo 3Ta
MepernoAroToBka BeaeTcs 6e3 OTpbiBa OT OCHOBHOIO MPOW3BOACTBA. Yueo-
HbI€ TJIaHBI W MPOTPaMMa TAKOW MEpenoAroTOBKM IOJKHBI OBITH OpHEH-
THpOBaHBl Ha cooOmmIeHne 00ydyalomuMCcsl HaBBIKOB, MOJAOOHBIM XOPOLIO
OCBOEHHBIM B MNpeablaylleil aesTeabHocTH. [lo3ToMy mepemoaroToBka
JOJDKHA CBOOUTHCS K OpPraHM3alliyd HOBOM KOMOWHALMHU yXKe OCBOEHHBIX
MOAyJIell 3HAHUN U YMEHUH, XapaKTEePU3YIOLUX IPOUIIOE MACTEPCTBO
CMELUATUCTOB U JOTOJHEHUIO HEOONBIIOrO YHCIa HOBBIX.

OnHako, MIaHUPYs PAa3sBUTUE MPOU3BOACTBA, PYKOBOIUTENHN MpPENNPHU-
ATUS JOJKHBI IOMHUTb O MPEACTOALUENH CMEHE MOKOoJeHUi m3nenuid. Ilo-
3TOMY Ha MOCJEAHMX 3Tanax MepernoJroTOBKM 00ydYaroIUMCs JOJIAKHBI
ObITH COOOIIEHBI CIiepBa B KOHCIEKTUBHON (hopMe, a Mo Mepe NpuodiImxKe-
HUSI KOPEHHOT'O0 M3MEHEHUsl OpraHW3aluy MPOU3BOJCTBA — yIIyOJIEHHbIE
CBeJIeHMs, HEOOXOANMBIE AJIsl OCBOEHHWE HOBOro 00OpYyNOBaHUs, KOTOpOE
TIaHupyeTcs B Omwkaiimem OymyiieM HMCIoJIb30BaTh Ha MPOU3BOJCTBE.

CMeHa MOKOJIeHHH MPOAYKLUUM TECHO CBSI3aHA CO CMEHOW BCEro OCHOB-
HOro ob6opynoBaHud. IIpu 3TOM 4acTO MPUXOIUTCA MOJHOCTBIO OTKa3bl-
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BaThCsl OT MPUBBIYHBIX CTAHAAPTOB BBIMOJHEHHS MPOU3BOACTBEHHBIX MPO-
neccos. Tak, Hampumep, CMEHa MOKOJEHUH BBIYUCIUTEIbHON TEXHUKH
3aCTaBUJIa MOJHOCTbIO MU3MEHUTh TEXHOJOIMIO U3roToBieHuss OBM. Dnek-
TPOHHBIE JIAMITBI, HA KOTOPBIX 0a3MpPOBAIOCH MEPBOE MOKOJIEHHE KOMIIb-
I0TEpOB, OBIIM 3aMeHeHbl TpaH3ucTopamu. [lepexon K TpeTbeMy MOKOJe-
HUIO 03HAaMEHOBAJICS BHEIPEHHEM HHTErpajbHbIX cxeM. UeTBeproe MOKO-
JIEHWE CBS3aHO C NMpHUMEHEHWeM OOJbIINX WHTETPANbHBIX CXeM, MATOEe —
OCHOBAaHO Ha LIMPOKOM HCMOJb30BaHMU 4YUICOB. Kaxmas u3 3TUX cHCTEM
co3gaeTcs Ha 00OpYAOBAaHWM, KOTOPOE KOPEHHBIM 00pa3oM OTJIMYAETCS
oT npensinymero. CienoBaTesNbHO, 31€Ch HEBO3MOXKHO OrPaHUYUBATHCS
nepekoMOUHALME DOCTYMHBIX CNELNaNUCTy MOAYJed U 3HaAHUHU, MOJy-
YEeHHBIX B MPOLIECCE CO3AaHUS MPOAYKLUHU MPOILJIBIX MOKOJEHUI.

IlepeyunBaHue Ha 3TOM 3Tafe CBS3aHO C KOPEHHBIM M3MEHEHUEM Ha-
BBIKOB, BbIPaOOTaHHBIX B MpoLecce NMpoUuioi AesTenbHOCTH. Takas mepe-
MOJAroTOBKa HE MOXKET ObITh B MaccOBOM MOpsIKE MpoBejaeHa 0e3 OTphiBa
OT MPOU3BOACTBA.

Co3naBas HOBbIE yyeOHbIE TJIaHBI M MPOTPaMMBbl, HEOOXOANMO BMECTE
C COOOLIEHNEM HOBBIX YMEHHI 3HAUUTENHHO PAaclIMPHUTh 00JacTh 3HAHWM.
CnenoBaTenbHO, yUeOHbIE TUIAHBI U MPOrPaMMBbl TOJKHBI OBITH aHAJO-
TUYHBl T€M, KOTOpPbIE NAIOTCA NPU MOArOTOBKE CHELUAIHUCTOB.

CoBceM MHave 3ajadya MEepernoAroTOBKU JOJKHA pelaThCs B YCJIOBU-
SIX BOBHUKHOBEHHSI HOBBIX AJIMHHBIX BOJIH. 3/1eCh Ul TOro, 4ToObl oOec-
MEeYUTh B KaKOW-TO Mepe COLUaIbHYI0 CTaOMIbHOCTh, HEOOXOAUMO TMepe-
yuHMBaThb OIPOMHBIE MaccChl JOJei B KOPOTKHE MPOMEXYTKH BPEMEHH.
MHorue crienuaaicTbl, OKa3aBIIUeCs HE y JeJl, AOJKHbI ObITh CPOUYHO Iie-
peyuyeHbl ¥ MOJAroTOBJIEHbI K PaboTe B HOBBIX, BECbMa HEKOM(OPTHBIX Ul
HUX, ycloBusAX. YTo Obl MX 3aHATh, IPUXOJUTCS, HECMOTPS Ha MMEIOIIYIO-
csl KBamM(UKaLMIO, MPUCTIOCAdIMBAaTh UX K HOBBIM YCIIOBHSIM, IAJeKO He
COOTBETCTBYIOLIUM WX YMEHHSM W 3HaHUSIM, MPUOOPETEHHBIM B TOKpPH-
3ucHble mepuoabl. Tak, Harmpumep, B ¢amuncTckoil ['epmannn B cepenuHe
30-x rogos, ['mtiaep, ans Toro, 4ToObl OCIA0UTH COLMANbHOE HAIpshKe-
HUE BHYTPH CTpPaHbl U 3aHATH 0e3pabOTHBIX, MPEANPUHSAN TPaHANO3HOE
CTPOUTEIBCTBO CETH IIOCCEHHBIX AOPOT.

Euie pansuie, B CIIIA, Bo BpeMeHa BeJIMKON Aemnpeccuu, OOJbIINH-
CTBO 0e3pabOTHBIX HALLIM MPUMEHEHHE CBOEMY TPYAY B CTPOUTEILCTBE.

B Haleil cTpaHe, rae NpHUBBIYHO TOBOPST O COLMAIBHON CHpaBeIu-
BOCTH, 0 3a00Te 00 MHAMBHIYyMaX, HUYEro He JeJIaloT JUlsl KapAUHaJb-
HOTO peuleHus 3Toro Bompoca. Cam HapoJ Halesd BbIXOJ, nepebazupo-
BaB BCE CBOM MHTEPECHl C MPOU3BOJCTBEHHON NEATEIBHOCTH Ha MpEANpU-
ATHAX HAa OTOPOJHMYECTBO M MpuycaneOHoe cagoBoACTBO. UToObI yOoenuTh-
Csl B 9TOM, JAOCTaTOYHO B BBIXOJAHBIE M Jake pabouyue IHU BBIATH B OKpec-
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THOCTH HalMX OONBIIMX OPOAOB, I'l€ THICAYU M THICAYU TPYIALIUXCS,
3a0bIBLIME O CBOEH OCHOBHOW Mpogeccuu, 3aHAThl BbIpallUBAHUEM Kap-
Todenss u APYrux OBOLIEH, YTO aBTOMAaTHYECKU CHMKAET COLMAIbHOE Ha-
MpsKEeHNe, BBI3BAHHOE YIPO30i rojiofa U 6ecrnepcrneKTUBHOCTHIO pa3BH-
THS 3aBOACKOr0 MPOU3BOJICTBA.

[TonBoas wroru, mpodneMy nepekBamupUKALNN MOXHO HILTIOCTPHUPO-
BaThb PUCYHKOM 9.7, rae obnacte A m300paxkaeT yMeHUs ¥ 3HAHUS, TOY-
YeHHbIE Ha 3Tare Mpeblaylieil BoJHbl, 00nacT B — ymeHus u 3HaHwMs,
HeoOXoauMble TSt (YHKIMOHUPOBAHUS MPH Pa3BUTHH TOCIEAYIOIIEH.

B

Puc. 9.7. Bapuanrtsel nepekBanupukanuu CHeIMaIuCTOB.

3atemuennas yacts obnactu (Puc 9.7.a.) (C = 4 M B sensorca
TeMH YMEHHSMH M 3HAHUAMH, KOTOpble OYIyT HCMOJIb30BAaHBI MPU paboTe
B YCJIOBHSIX Pa3BUTHsS HOBOIl BOJHBI.
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O6nacts ) = 4 — (C (#a Puc 9.7.a) mokasbiBaeT MHOKECTBO yMe-
HUI M 3HaHWi, KOTOpble HEe OyIyT BOCTPeOOBAaHBI B HOBBHIX YCJIOBHSX.

B 3aBucuMocTH OT THUNa BOJIHBI BEJIMYKMHA OOJIACTH MEpecedeHus ABYyX
MHOkecTB (o6sacte C) MoxeT ObITh pasiauuHoil. Hanbonpuryto Benuyu-
Hy obsacte C uMeeT MpH YepelOBaHUU KOPOTKUX BOJIH.

Ecnu monepHusanusi o60pynoBaHus HAa NPENNPHUATHH MPOUCXOIUT C
IPUBA3KOW» K MMEIOUIMMCS pecypcaM, TO MepeyurBaHUE CIELUaIUuCTOB
MOXeT W He ToHagoouthes (cM. Puc. 9.7. 0).

Hpyroii kpailHUil ciaydaid MOKET BO3HUKHYTb B YCJOBUAX NJMHHOMU
BOJIHBI, KOTJa MpeablAyliie yMEHHUs U 3HAHMS CHELHANHNCTAa OKaXyTcs
HEBOCTPEOOBAHHBIMHU U €My MPUAETCS MOJHOCTbIO MepeyuuBaThcs. DTOT
ciyuail mokasaH Ha cM. Puc. 9.78, roe MHOxecTBO C — mycTO.

Jns cpenHel BOJIHBI, TUNMYHBIM SIBJISIETCS CJydaid, MOKa3aHHbIA Ha
puc 9.7a.

31ech, B 3aKJIIOUYEHUHU TJIaBbl, 3aMETHM, YTO Mbl YMBILUIEHHO, YTOOBI
HE MOBTOPSTHCS, HE TOBOPWIHM O TMPO(PECCHOHATLHOM 0TOOpe MpH mepe-
YUUBAHUM U OOyYEHUM CIELHUATUCTOB, TaK Kak 3TOMY BONPOCY MOCBsIIa-
eTcsl BCA BOChbMas TjaBa.

OTH, Ha MepBbIi B3MIAN, TPUBUAIbHBIE TPeOOBAHUA K (OPMUPOBAHUIO
TPYJAOBBIX KOJUIEKTUBOB, BIEPBBIE OTPaKEHbI B MOJEIU.

ITpobnema cnencTBUIA, BBI3BAHHBIX KOppeNsLUel COLMalbHO-I3KOHOMMU-
YEeCKUX W MOJIMTUYECKUX BOJIH, MOAPOOHO paccMartpuBaercs B riiase 11.

Pe3iome

Pa3paborana mMaremaruueckas MoJellb, BOCIPOU3BOIAILAs B3aUMOIeHi-
CTBHME OTHAENbHOr0 pabOTHHKA C TPYAOBBIM KOJJIEKTHBOM.

JlaHbl peKOMeHAaLuU M0 (GOPMHUPOBAHHUIO KOJUIEKTHBOB, BBIMOJHSIIO-
mux obuyro paboTy.
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