MOIAEJIUPOBAHUE JKOHOMMNYECKHUX
N COIMAJIBHO-MOJIMTHNYECKHUX BOJIH

Yacte 2

MOJIEJIN
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FMABA 5. MOOEJNN NPON3BOACTBEHHbLIX MPOLIECCOB

5.1. Mpon3BoACTBO U PbIHOYHbLIE NpoLEecCHI

Pe3ynbraToM (yHKUMOHUPOBAHHS IKOHOMHUKH SIBJISETCS MPOU3BOJACTBO
U pacrpepaeiieHue 0nar, o0pa3yrolmux MOTOKU MPOAYKLHUU.

HabGmoneHust mokasbIBarOT, YTO YacTOTa CMEHbI MOAM(HUKALMIA MPOIYK-
LM, MOCTaBIAEMON OTAENIbHBIM MPEANPUATHEM Ha PBIHOK, MPOUCXOAUT B
CpeIHEM C MHTEpPBAJIIOM BPEMEHH, NMPHUOJN3UTEIBHO PAaBHBIM OJHOMY TOLY.

Kaxnas cMeHa Mozenu Mpon3BOAMMON MPOMYKLUMH BbI3bIBAET W3MEHE-
HHE BO BHYTpPEHHEW cpejie NMpeanpusThs. ITH NU3MEHEHHs! COMPOBOXKAAIOTCS
COLMAlIbHBIMU TIPOLIECCAMHU JIOKAIbHOro Xapakrepa. Ho oHM mposBistoTcs
W Ha pbIHKE, TAe peanusyeTcs npoxykuus. OObIYHO peakumsi pelHKa HA 3TH
W3MEHEHHUs MMeeT MeCTHOoe 3HaueHue. Bech pbIHOK Osarogaps OoJsibLION
MHEpLUUU HE MOXET a/JIeKBaTHO CpearupoBaTh Ha CKOPOTEYHbIE W3MEHEHMS.
Tonbko cMeHa MOKOJEHUH MPOAYKLMHU, BIMAOLIAS HA MPOM3BOJICTBEHHYIO
JesITebHOCTD LIENBIX OTpaciieil, oTpakaeTcsi Ha PIHOYHONW KOHBIOHKTYpE,
TaKk KaK CO3/laHle HOBOrO MOKOJIEHHs NMPOIYKLUMHU B Jr000# oTpaciau Kop-
peIUpOBaHO C KOpEHHOH mepecTpoiikoi mpeanpusituii. OHO CONMpPOBOXKAa-
€TCsl CMEHOW OCHOBHOI'O NMPOU3BOACTBEHHOT0 00OPYJOBaHUs, Ha KOTOPOM
M3rOTaBIMBAaETCS MPOAYKIMA HOBOro MOKojeHHus. [Ipon3BOACTBO HOBBIX
TUIOB OCHOBHOT'O 00OpPYIOBAaHUS CTUMYJUPYET W3MEHEHUS B JesTeIbHOC-
TH oTpacieil, npou3BoAfmKux obopynoBanue. [loaTomy counanbHble MO-
CJIECTBUSI U3MEHEHUI B MPOM3BOJCTBE TOBAPOB, BbI3BAHHbIC CO3AAHHEM
HOBBIX TOKOJICHWI W3/eJNWii, BIUSIOT Ha PBIHOYHBIE MPOLECCH, 3a€BAOT
MHTEpeChl MIHMPOKUX KPYroB HapOJOHACENEHUS U MPOBOLUPYIOT MPOMBIII-
JIEHHBIE KPU3HCHI.

H3MeHeHus, BbI3BaHHbIE W3TOTOBJIEHHEM MPOIYyKLUM HOBOrO Ha3Ha-
4YeHHs, B psAle oTpaciieil BIUAIOT Ha AEATEIbHOCTb MHOTHX NPEANpUSATHIA
U Ha DKOHOMHUKY rocynapctB. OHUM 3a1€eBarOT BCIO MH(PAcCTPyKTypy MHpo-
MBIIUIEHHOCTH ¥ MHCTIMPHUPYIOT M3MEHeHHe o0pas3a *KM3HM HapOoIO0B.

Kpusucel, BbI3BaHHbIE MEPECTPOKON MH(PACTPYKTYpbl SKOHOMUKH OT-
JeNbHBIX CTpaH, PaclpoCTPAHAIOTCS Ha JKU3HEAEATeNIbHOCTh YKOHOMHYEC-
kux 610Kk0B rocygapcts. [Ipoucxoast usMeHeHus B oOpasze >XKU3HU 00-
MIUPHBIX PETMOHOB, TIe CO3MAIOTCS HOBBIE NMPOM3BOACTBEHHBIE OTPACIH,
M3MEHSIETCs] TPAHCIIOPTHAsl CUCTEMa, CUCTEMa CBSI3U, U3MEHSIOTCS KU3HEH-
HbI€ CTaHIAPTHI.

KoppennpoBaHHble U3MEHEHHs MPOMBIIIEHHOIO MPOU3BOJCTBA KO-
HOMMYECKHNX OJIOKOB OTpaskaeTcsl Ha pa3BUTHU MPOW3BOACTBEHHBIX OTHO-
HIeHUH B miuaHeTapHOM MacmTtabe. JIoMKa CIOXKHMBIIMXCS IKOHOMMYEC-
KAX W COLMAJbHBIX OTHOIIEHWI COTpscaeT MUPOBYIO 3KOHOMHUKY. IIpouc-
XOIMT mepepacmpenencHue cep BAUSHUA U HAKOIUIEHHBIX OOraTcTB, 3aX-
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BaT NMPUPOAHBIX pecypcoB. Murpauus HaceaeHUs: YCKOPSETCS, BbI3bIBas
cMelleHHe HapoaoB U pac. OObIYHO KaTaKJINW3Mbl INI00ATBHOTO MacliTa-
6a, cBsi3aHHBIE C pa3pyLIEHHEM CTaporo ykjajaa *H3HU U MPOU3BOACTBA,
YCKOPSIIOTCS CMEHON 3HepreTudeckoil 6asel skoHoMuku. Ilepectpolika,
CONPOBOXKIaeMas B3JIETOM U MaJeHWEM NPOU3BOJCTBA, OMPENEIAET 3aKO-
HBI pa3BuTHsA obuiecTBa. Bce mpoTuBopedus, BhI3BaHHbIE M3MEHEHUEM
o0pa3a *KM3HM HApOJOB, BHIMJIECKUBAIOTCS Ha PBIHOK. B pBIHOYHBIX Tpo-
neccax (okycupyrorcsi Bce npotuBopeuus. Ix MHOTOOOpa3ue AMKTyeTcs
JKECTKUMU 3aKOHAMU 3KOHOMMKU. HecMOTpsl Ha 3TO pBIHOK HE SIBJIAETCS
aBTOMATOM, pEellaloIlUM LEeJeHaNpaBleHHble 3a1a4i. PIHOK — yHUBep-
CaJbHbIi MeXaHU3M, OCYLIECTBISAOUINI CBOU (YHKLIUU HE3aBUCHMO OT
BOJIM yYacCTBYIOLIUX B €ro A€ATeNbHOCTH cyObeKTOB. B cuily ux yHuBep-
CallbHOCTH U3YYEHHE BOJIHOBBIX SBJIEHMI JKOHOMHUKHM PAaLUOHAIbHO Ha-
4aTh C PaCCMOTPEHUs MPOU3BOJICTBEHHBIX IPOLECCOB.

5.2. O6wasn cTpyKTypa Mogenm 3KOHOMUKMU

Ha puc.5.1 npuBeneHa npeaenbHO yNpoLleHHass MOAEIb MPOU3BOACTBA
U YyTUIU3aLUU BAJIOBOIO MPOAYKTA, NPEACTABIEHHAsA B BUIE IBYX OCHOB-
HBIX TOJCHCTEM — Cpelbl U coOCTBeHHO »KOHOMHUKH. Cpena obecneunBaeT
SKOHOMUKY PECypCaMu U peaju3yeT NPOU3BEACHHBII MPOLYKT, TEM Ca-
MBIM OCYULIECTBIISIS €€ yIpPaBIEHHE.

Mogenb MoACUCTEMBI «3KOHOMUKA» UMEET UEPAPXUUYECKYIO CTPYKTYpY.
Ha camoii HWKHEH CTyneHW 3TOW CTPYKTYpPbl paclosiokKeHbl NPEIpUSITHSL.
HX coBOKyNMHOCTb oOecrne4rnBaeT MPOU3BOACTBO BaJlOBOr0 MPOIYKTa B IJIO-
6anpHoM MacwmTabe. [Ipoxykuus, Mpou3BoAMMAs Ha NPEANPHUATHAX, MO-
CTaBJIA€TCS Ha PHIHOK, I/I€ OCYILECTBIIAETCS €€ pacrpeneseHue U OOMeH.

PbIHOK B MOJ€eNM MPEACTABIAETCS B BUAE YETbIPEXYPOBHEBOM CUCTEMBL.
IlepBblil, HYXKHUI YPOBEHb, COCTABIAIOT HALMOHAILHBIE OTPACIEBBIE PBIHKU,
IJIe peaqu3yeTcs 4acTh MPOAYKLUMU OJHOTO HAa3HAU€HMs. DTa 4acTh BBIBOAMT-
Csl BO BHELLHIOK Cpefly, IIle OHA UCIOJNL3YETCs M0 HasHaueHuro. JIpyras nocry-
maet i oOMeHa Ha PhIHKM OoJiee BHICOKMX MEpapXUYEeCKUX YPOBHEH.

MHoKecTBa OTpacieBbIX PHIHKOB OOBEAMHSIOTCS B OOIIErocyapCcTBEeH-
HBIX PBIHKaX, Ha KOTOPBIX OCYLIECTBJISETCS OOMEH TOBapaMu, MpeaHa3Ha-
YEHHBIMU [UIsl MEKOTPacleBOi TOProsiu. 31eCh OQHA N0JS NMPOLYKUUU
peanusyeTca B CTpaHe U OTBOJAUTCA [l UCIOJb30BaHHA BO BHEULIHIOIO
cpeny. [lpyras mocTymaer Iisi oOMeHa Ha PbIHKM 3KOHOMHYECKHUX OJio-
KOB, 00BEIMHIOMUX PBIHKM HECKOJBKUX rocynapcTB. COBOKYNHOCTb
MOCIIEAHUX OIPEAeseT PbIHOYHBIE NPOLECCHl HA YPOBHE MUPOBOW DKOHO-
muku. Takum o0Opa3zoM, NPOU3BOACTBO U paclpeesieHue MpOoAyKLUU OCy-
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Puc 5.1. O0was cTpykrypa Moae/lud S3KOHOMHUKH
1 — undopmanms, 2 — ynpaBieHue, 3 — pecypchl U MPOAYKTHI, 4 — OTXOJBI



LIECTBIsIETCA B MATHYPOBHEBOW cHucTeMe, M300paskeHHON Ha puc.5.2, rue

FOPU3OHTANIBHBIE CBSI3M PEAJU3YIOTCS Yepe3 3JIEMEHThl BEPXHHUX YPOBHEIL. 1 e
B 3T0ii cucTeMe BO3MELIEHHE CTOMMOCTU PECYPCOB MPOU3BOIUTCS 3@ CUET 5 <~ ot paimkos 3
peanu3zauuu roTOBOH MPOIYKLMH, OTBOAUMON B Cpey. i [noGanbubi ~<— 6oxoB Yposets V 5 |

MHoroo6pa3ue (pu3nuecKkux MmapaMeTpoB, XapaKTEPU3YIOUIMX MPOTE-  PeioK <— rocynapcts m
KaHUe TPOLECCOB HA PAa3JIMYHBIX YPOBHSAX, OMPENENSET MHOKECTBO MOTO- i = e
KOB, MOCPEACTBOM KOTOPBIX OPraHM3yeTCsi B3aMMOJEHCTBUE OTHAEAbHBIX .. ------------------- R g
3JIEMEHTOB CUCTEMBI. : N H o

B nanbHeiimeM, Kak 3TO TMPUHATO TPU SKOHOMHUYECKHUX pacueTax, MHO- = ot peimkos
JKECTBO PA3HOPOMHBLIX [APAMETPOB, YYAaCTBYIOUIMX B ITMHAMHYECKOM IPO- 1?1 ; GPJ’_’I:(‘:; = ommemsmbix Vposets [V >
Lecce, BbIpa)xaeTcs 4epe3 CTOMMOCTh, UTO MO3BOJSET BMECTO pa3HO00- e | |« Tocynapcrs
pa3HBIX LIKaJl U3MEPEHHUs] pACCMOTPETh OJHOPOIHBINA MapaMeTp — IEHY. a i
Ha puc. 5.2 npeacrasiieHa oJHa U3 BETBEH 3KOHOMMYECKOH MOACHCTEMBI Z """"""""" R. A
npeanpusTiHe — riao6aibHbli PeIHOK. Kak MpeAnpusTHs, TaK U PHIHKU IO : P Y _
CBOEH CYIHOCTH SIBJAIOTCS AUHAMHYECKUMHU OOBEKTAMH, B KOTOPBIX MPO- 4 | | Tocyuaperse | OToTpaciesbx !
UCXOJAT KoJieGaTeIbHbIE MPOLECCH], BbI3BAHHbIE HAKOIJIEHHEM U MPeoo- | Hble PR — IF’:)’ICH';‘;BCTM Yposeits 11l 2
pa3oBaHUEM DPECYPCOB, COMPOBOXKIAEMbIE BhiAauell TOTOBOM MPOLYKIHH i < ¢
B Cpely, I/ie OHa HCIOJIb3YETCs 10 HA3HAYCHHUIO. % 1

B cucreme nMmeroTcs Kak mpsiMble, Tak U oOpaTHble cBs3W. [Ipsmble cBszm T i 0 s A [ 3
MEKIy 3EMEHTAMH OCYIIECTBISIOTCA Yepe3 (DYHKIMOHATLHBIE MPeoOpa3oBa- A !
TeJH, OTCEeKAroIre OOpaTHBIE MOTOKH, @ OOpAaTHBIE 3aMBIKAIOTCS Yepe3 Cpemy. S:If{if(“emﬁ ~ f[;eﬂnpnmnﬁ v 1 3

Bce 3seMeHThI, pacrosioKeHHbIe B IBYX CMEKHBIX YPOBHAX, 00pa3yroT 5 | = ompaem PoBetb !
0JI0KH, KOTOpble B JajbHelllieM Ha3blBAIOTCS 3IIeNOHaMH. B mpennoxeH- w :
HOI MOJENHU BBIAEISIIOTCS MATh SIIEJIOHOB, UMEIOIIUX OJMHAKOBBIE CTPYK- i ___________________________________________________________________________________
Typbl. UMu ABISIOTCS: o | @® 3

- DIIEJIOH 1-ro ypOBHS, COCTOSIIMIA U3 AJIEMEHTOB Cpelbl, (OpMUpPYIO- H ! !
X 0006IIEHHBIE CUJIBI — PECYPCH, TOCTYMAIOIIME HA MPEANPUITHS, TIe 5 Mpeampis 1?1
npousBoaAUTCs Npoaykuus. OH MpejAcTaBjieH B MOJENM GJIOKaMU «cpeaay b Tua Yposens | e |
U «IKOHOMHUKA» — 3JIEMEHTAMHU CAaMOTO HHKHETO YPOBHS HEPapXUUECKOM nod
HOJCUCTEMBI — «IKOHOMHUKAY, ;

- SIIEJIOH 2-TO YPOBHSL, COCTOALIMI M3 3JIEMEHTOB, POM3BOMSIIMX MATEPH- i
abHBIE ONara, U 3JEMEHTOB — BHYTPUIOCYAPCTBEHHBIX OTPACNEBbIX phIHKOB, e [

- 3IIEJIOH 3-T0 YPOBHSA, BKINOYAOLIKN B ce0sl BHYTPUTOCYAapCTBEHHbIE Yposets 0

oTpaciieBble PbIHKHM, 0ObEJMHEHHbIE B €IMHbIE OCYJapCTBEHHbIE PBIHKU;
- 31eJO0H 4-T0 YPOBHs, 00beANHSIOMMUN PBIHKM IOCYJapCTBEHHOTO
YPOBHS B PbIHKM 3KOHOMHYECKHX OJIOKOB;
- 3UIEJIOH 5-T0 YPOBHS, COCTOSILINI U3 PHIHKOB IKOHOMHUYECKUX 0J10- Puc. 5.2. Cucrema skoHOMMKaA — cpena
KOB, MHTEIrPUPOBAHHBIX B MUPOBOM DPBIHKE.
Bce 31menoHsl cOCTOAT U3 3BEHBEB. 3BEHO COIACPKUT OIWH JJIEMEHT Bep-
XHETro ypOBHSl U MHLUUACHTHbIE €My 3J€MEHThl HW)KHEro, cM. puc.5.1-5.3.
BonpmMHCTBO 3BEHBEB MIOOOrO 3IIEI0HA MMEET UACHTUUHYIO CTPYKTYpY,
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Cpena (pecypest, n0TPeOICHIE NPOAYKLMHL)
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n300pakeHHYI0 Ha puc. 5.3. 31ech 3BE€HO BEPXHEro YpOBHS MpeaCTaBIseT-
cs B BUJE AMHAMHYECKOro mpeobpa3zoBaTesisi, COCTOALIEro U3 cymmaropa,
UHTErpUPYIOLIEro MPOAYKLMUIO, MOCTYMAIOLLYI0 U3 BCEX MHLMAEHTHBIX 3Jie-
MEHTOB HIDKHETO YPOBHS, BEHTWIIS, MOAEIHMPYIOIIET0 HeoOpaTUMOCTh Mpo-
W3BOJCTBEHHBIX WJIM PBIHOUHBIX IPOILECCOB, MPOAYKIUS KOTOPHIX BbIIa-
eTcd B cpely Uil YIOBJIETBOPEHUS MOTPEOHOCTEl HA 3TOM YpOBHE, W dJie-
MEHTOB BEpXHeTo ypoBHs. Kpome TOTo, Kax/ablil 3I€eMEHT COIOEepKHUT KO-
nebaTenbHbI KOHTYP, MOJENHUPYIOMNI MPON3BOICTBEHHbBIE WIIM PBIHOY-
HbIE TIPOLIECCHl B €r0 BHYTpPEHHEH cpele, W peryiasiTop, MpOU3BOASIINN
pacrnipenenenue pecypcoB. Takoe mpeincTaBieHUe 3BeHa He TpedyeT creuu-
aJbHBIX KOMMeHTapueB. OHO nmoapoOHO obocHoBaHO B [5.1].

HmeroTcss v oTuuus, onpenenseMble CTPYKTYpOil BXOJHBIX KaHaJoB,
yepe3 KOTOpble OCYyILECTBIseTCs Mepeaada pecypcoB. Ha ypoBHe mpous-
BOJCTBEHHBIX MPeANpHUATHIA reHepalus MOTOKOB PECypCOB MPOHUCXOIUT
BO BHEILIHEW cpele, CTPYKTypa KOTOpoil OyneT paccMOTpeHa CHeLUallbHO.
B 3BeHBsAX ke Ooyiee BHICOKOTO YpOBHS OHM (OPMHUPYIOTCSI BO BHYTPEH-
Hel cpene, cM. puc. 5.4.

5.3. )KU3HEHHbIN LUKN NPOAYKLUUN U IKOHOMUYECKUNE
BONHbI Manown ANUHHbBI
(dBa nuua NpoU3BOAUMON NMPOAYKLIUK)

«Tpyo — yenecoobpasnas deamenvHOCMb
uenogeka, HanpaeieHHas Ha GUOOUIMeHe-
Hue u npucnocodienue npeomemos npupo-
Obl 07151 YO0B/Iem80opeHs ceoux nompeo-
HOCmeuy.

B npuBeneHHOM omnpeaenreHUM TpyAa, B3ATOM M3 SHUMKJIONEANYECKO-
ro cioBaps [5.2], npeanonaraercs, 4To TpyH — MpOLECC, B KOTOPOM Yy4a-
CTBYIOT [IB€ CTOPOHBI: OOBEKT — MPEAMEThl MPUPOABLI U CYOBEKT, OLEHUBA-
oyl npeobpasylolee Bo3jeiicTBUe, — UeIOBEK.

OpHako Kak M B JIOOOM mporecce U 00BbEKT U CyOBEKT Mo Mepe pa3BH-
TUS TIOABEP)KEHbI M3MEHEeHUsIM. Tak mpenMeTsl PUPOJBI B MpoLEcce TPy-
Iia TIPeBpAILAlOTCs B MPEAMETHI MOTPEOIeHNs, a YeIOBEeK Ha KaKOM-TO 3Tare
npoiecca U3 MPOU3BOIUTENS MPEIMETOB MOTPEeONIEHUsI CTAHOBUTCS HMX
MOTpeOuTeNneM.

OrpomMHble MHOKE€CTBa MPEAMETOB MPHUPOJAbI U COCOO0OB MX MpeBpa-
LIEHUs B TMpeAMEeThbl MOTpeOsIeHNs] MOBTOPSIOTCS MHOTroKpaTHO. [ToBTOpS-
foIMecs LHKIbl MPOU3BOJACTBA U MOTPEOJEHUS OAHOTUIHBIX MPOIYKTOB
ABJIAIOTCSI MaTepPHAIbHON OCHOBOM CyIECTBOBAHMSA M PAa3BHUTUS UeJOBe-
4yecKoro o0IecTBa.
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XapakTepHbIM 1J11 SKOHOMUYECKOIro mpoLecca fABiseTcs IBOHCTBEH-
Has MpPUPOJA ero OCHOBHBIX COCTaBISIOLIMX, ABJIAIOLIMXCSA BHavaje Mpem-
METOM NpHUPOJbl, @ B KOHILE MOJ BO3AEHCTBUEM Tpyla MPeBpalLarOLUXCs
B npeamet notpebieHus. B coBpemMeHHOM o0lecTBe mpeoOpa3oBaHue
npenMeTa TpyAa B MOTPeONseMblil MPOIYKT MPOUCXOANT HE MTHOBEHHO.
Ha myTtu 3Toro mpeobpas3oBaHus B IPOLECC BKIIOYAIOTCS MHOTHME CyObek-
Tel. Tpyn MHOTHX JIOAei MHTerpupyeTcst B 00beKTe Ha MyTH TNpeBpalle-
Huit. Kaxnelil atan npeoGpa3oBaHus ABISETCS pe3yJbTaTOM TpYIa.

HecMmoTps Ha pazHOOOpa3zue U HECXOXKECTb MpeoOpa3oBaHUi, UMEIO-
IUX MECTO B INpoLEecce MpeBpalleHus, UM MPUCYLIM oOLIMe 3aKOHOMep-
HOcTU. M3ydyeHue 3THX 3aKOHOMEpPHOCTEil COCTaBNAeT MPEAMET HayuHOI
JUCLUIUIMHBI — 3KOHOMHUKH.

JBe (opMbl Tpyna y4yacTBYIOT B MpoLecce NPeBpalLeHs — TPYH JKUBOMH,
€CNIM B MPEBPALLEHUAX HEMOCPEICTBEHHO YYacTBYET YeJOBEK, M TPy MpOLUIbIH,
aKKyMYJIMPOBaHHBIIl B MHCTPYMEHTaX, MallMHAX, COOPYKEHHAX, aBTOMATax,
pecypcax U NpUcHocoOJeHUsAX, MPUMEHAEMBbIX A npeobpazoBaHus. Creno-
BaTeJIbHO, B KAXKIOM IpeiMeTe NOTpeOieHus 00beIMHEHb! 1Ba JIEMEHTa — Mpeji-
MeT TpyJa U Tpyl, IpeoOpa3oBbIBAIOIIMIA €ro B MpeaMET NOTpeOneHus.

Takum oOpazoM, B pe3yibTaTe MPUIOKEHUS TPyAa MOTEHIHAIbHbIN
npeaMer moTpebaeHus (MpeAMeT MPHUPOAbI) MpeBpallaeTcs B peanbHbIN
npoayKT noTtpebienHus. B mopasmsromemM OOJBIIMHCTBE CIydaeB NpeaMe-
Thl TPyZAa MOTPEOIAOTCA HEe MX NMpou3BoauTensiMu. [1o3TOMy roToBblii
MPOIYKT UMeeT ABe OLEHKH: MepBas — ero MoJie3HOCTb I MoTpeduTens u
BTOpas — KOJMYECTBO TPYAA, B Pe3yJbTaTe KOTOPOrO €ro MOoTEeHLHaNbHas
MOJIE3HOCTh peanu3yeTcs B NPOLYKTe MOTpeOJeHHUs.

JnvuHHAsA uLenoyka Metamop¢o3, MPOUCXOAALIMX C KaXAbIM MPOLYyK-
TOM TpyZa Ha MyTH €ro MpeBpalleHus B MpeaMeT MoTpedsieHus, 3aBepiua-
€TCs aKTOM OoOMeHa MeXIy Mpou3BOauTENeM M motpedutenem. OOMeH
MPOMCXOOUT HA PBIHKE, TIe MPeAMETHl MPUPOIbI, Mpeodpa3oBaHHbIE B
NPOIYKTHl TPyJAa, MPEBpaIlaloTCs B TOBApHI.

Kaxxaplii ToBap MMeeT J1Be OLIEHKH — OLEHKY TpyJAa MPOU3BOIUTENS,
AKKyMYyJHpPOBAHHYIO B HEM, W OLEHKY MOJIE3HOCTH ISl MOTpeOuTens.
W Ta u npyras OLEHKH BbIPa)KaIOTCS CTOMMOCTBIO.

CTOUMOCTb — Mepa KoJH4ecTBa OOIIECTBEHHOI0 a0CTPaKTHOrO TpyAa
TOBAapONpPOU3BOAUTENEH, 3aTpaueHHast Ha ero mpeBpalleHUue B TOBap.

CtouMocCTb AJIsl MOTpeOUTeNs onpenenseTcs TeM TPYIOM, KOTOpPbIil OH
CUUTAeT BO3MOXHBIM 3aTPAaTUTh C LEJbIO MOJyYeHHUs CPEACTB, HEOOXOIU-
MBIX JJI1 MPUOOpeTeHHs MPOayKTa MOTpebaeHus.

ComnocTraBiieHUe OLIEHOK TpyJa OCYLIECTBIAETCS Ha PbIHKE, C IOMOLIbIO
JeHer — 0co00oro BUja TOBapa, BBIIOJHSAIOLIET0 Pojb BCEOOIIEr0 IKBUBA-
JIEHTa CTOMMOCTH, MO3BOJIIOLIEr0 OCYIIECTBUTH €€ M3MEpEeHUe.
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PrIHOYHAst cTOMMOCTh TOBapa — BeJIMYMHA NepeMeHHas. OHa 3aBHCHUT
0T 00CTaHOBKH, KOTOpas CKJIaablBaeTcs B cdepax MPOU3BOACTBA U MO-
TpebsieHust, onpeaendolleli KOHKPETHYI0 CUTYalul0 — KOHBIOHKTYPY.
[TosTomy Kaxablii TOBap, MOCTYMAOMINK Ha PBIHOK, NOJDKEH OLEHUBATh-
Csl C MO3WIMU MPOU3BOAUTEINS U C MO3ULMU MOTPeOUTENS.

C no3uuuu notpebuTess CBOWCTBA TOBapa ONPEJEIAOTCS ero kKaue-
CTBOM, & C TOYKH 3pPEHUS MPOM3BOIUTENS — €ro TEXHUYECKHM YPOBHEM.

[Tpobneme kauecTBa ¥ TEXHWYECKOTO YPOBHS NMPOM3BOJCTBA MOCBSLIE-
Ha crenuanbHas pabota aBropa [5.3]. 3mech ke B KOHCIEKTHBHOI (opme
NpuUBeleHbl HEKOTOpble OMpeneseHus, 6e3 KOTOpbIX AajbHeiilee n3noxe-
HHUE 3aTPYAHUTENBHO.

5.4. OCHOBHbIe onpeageneHusa 06u.w|e noyfioXxeHusd

[IpennaraeTcs cienyrolas cucTeMa ONpeaesieHUi:

1. )Kvi3HEeHHBIM WK TeHEePAIBHBIM IUKJIOM cucTeM obcimykuBanus (CO)
cepun komruiekca TexHuueckux cpeacts (KTC) wnu cepum u3genuit ompe-
JeJIEeHHOro TUIOpa3Mepa HaszblBaeTCs BpeMs OT MOMEHTa Hayaja paspa-
00TKM MpoOeKTa 10 MOMEHTa CHATHSA BCEil cepuu M3JeNHid ¢ IKCILTyaTaluu.

I'eHepanbHblil LUK OPOAYKLUMU COCTOUT M3 psiAa MOCJEN0BaTelbHbIX
3TanoB, HEKOTOPbIE U3 KOTOPBIX MOIYT YaCTUYHO HAKJIAAbIBATHCSA OJIHH
Ha IpPYTOW.

2. KauecTBOM NMpOAYKLMH HAa3bIBAE€TCA COBOKYMHOCTH CBOMCTB, 00yc-
JIABIIMBAIOIAsA €€ MPUTOTHOCTh yAOBIETBOPUTH MOTPEOHOCTH B COOTBET-
CTBUM C Ha3HAYEHHEM.

3. AOGCONIOTHO! XapaKTepUCTHKON KadecTBa, OMpeNesstomeil morpe-
OUTENIbCKYIO LIEHHOCTb MPOAYKLWHU, SIBJASETCA CTENEeHb aJeKBATHOCTHU
CBOWCTB MOTPEOHOCTAM, KOTOPHIM OHa JOJKHA YIOBJIETBOPATD.

4. YpoBeHb KauecTBa SBJISETCS OTHOCUTENBHON XapaKTepHCTUKOH, Oc-
HOBaHHOM Ha CpaBHEHWHM 3HAYECHUN IMOKas3aTesell KayecTBa OLIEHUBAEMO-
ro o0beKTa cO 3HAYEHUSIMHU COOTBETCTBYIOLIMX IOKa3aTeslell oqHOBpEeMeH-
HO MPOU3BOAMMBIX 00pa3LOB aHAJOTUYHON MO (YHKUUU MPOSYKLIHUU.

5. MHTerpanbHOil Mepoii 1 OLIEHKH KauecTBa 0OOpyHOBaHUS U Ma-
IIMH — BaXKHEWITNX BUIOB MPOAYKINU MOXKET CITy’)KUTh aOCTPaKTHBIN 00-
LIECTBEHHO-MOJIE3HbIN TPYA, COXpPAHEHHBbI B pe3yJibTaTe UX MPUMEHEHUS
MpU OCYLUECTBJIEHUU MPOU3BOJICTBEHHOIO Mpouecca.

B ciriydae omneHKM mpeaMeTOB HETIOCPEACTBEHHOTO YMOTPEOJIEHUS BMe-
CTO cOepeXeHHOTro Tpyna CleayeT TOBOPHUTH O TPyIHe, KOTOPHIH MoTpedu-
TeJhb CUMTACT BO3MOXKHBIM 3aTPATHUTh C IEJbIO MONYyYSHUs] CPENCTB, HEOO-
XOJIUMBIX JAJil IPUOOpEeTeHUs] MPOLYKUUU TaHHOTO Ha3HAYEHUS U YPOBHS
KayecTBa.
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6. JInsa conocTaBieHUs: KauecTBa OOBEKTOB PA3IMYHOIO TUIMA «COXPAHEH-
HBIID» TPYA JOMKEH ObITh BBIPaKEH Yepe3 ero ICHEKHbI 3KBUBAJIEHT — CTO-
“MOCTb. [103TOMY IpU NMPAKTUUECKUX pacyeTax ONpPeNeNeHUs OTHOCUTEIIb-
HOIl cToMMOCTU COEpeKEeHHOIro TpyJa, CledyeT OpPUEHTUPOBATLCS HA MUHU-
MaJlbHYl0 (B TeYeHUe Nepuoja, Al KOTOPOro MPOM3BOJUTCA OLEHKA) LEHY
NPOAYKLUY C aHAJIOTMYHBIMU NapameTpamu. OUeBHIHO, YTO YeM BbILIE HA
MEXAyHAPOJAHOM PbIHKE MUHUMAaJIbHAS LIEHA MPOJYKLMU, YPOBEHb KaueCTBa
KOTOpO# paBeH YPOBHIO KauecTBa OLIEHMBAEMOM, TEM BbILIE €€ KaueCTBO.

7. TexHUUeCKMM YPOBHEM IPOM3BOJCTBA MPOAYKINU (COKPALIEHHO —
TEXHUYECKHM YPOBHEM) Ha3bIBA€TCSI COBOKYNMHOCTb €€ KOHCTPYKTHBHBIX
1apaMeTpoB, ONpPEEAIUX TEXHOJIOTUUECKYIO0, PECYPCHYIO, OpraHu3a-
LIMOHHYIO 0a3y. HeOOXOAMMYIO U MPOW3BOJCTBA, IKCHEAMLUN U IKCI-
JlyaTauuu JaHHOW NMpOAYKUUU, NIPU FapaHTUPOBAHHBIX 3HAUYEHUAX Napa-
METPOB, ONPEACIAIOIUX KayeCcTBO.

8. MHTerpanpHOil KOJIMYECTBEHHOW MEpPOM IJIsl OLEHKHA TEXHUYECKOIO
YPOBHS MPOW3BOAMMON MPOIYKIUH SABISETCA abCTpaKTHBIM 00mecTBeH-
HO-IIOJIE3HBIA TPYJ, 3aTPAUYEHHBbIA Ha €€ NMPOU3BOACTBO, dKCIEIULIUIO U
SKCITyaTaluIo.

Kak u omeHKy cOepekeHHOro TpyAa, OLEHKY 3aTpaueHHOTro Tpyna clie-
IOyeT TMPOU3BOIUTH MOCPEACTBOM €ro IEHEKHOrO JKBHMBAJeHTa — cebecTo-
umoctd. O4eBUIHO, YTO NMPU OJAMHAKOBOM KauyecTBE MPOAYKLMH YEM BbILIE
ee cebecTOMMOCTh, TeM HWXKE TeXHHYECKHi ypoBeHb. Ilpu ompeneneHun
CTOMMOCTH 3aTPaueHHOro TpyJa CielyeT MPOU3BECTU €ro COMOCTaBICHUE
C MUHMMAaJbHBIMU 3aTpaTaMHl Ha MEXIYyHapOIHOM pbIHKE (B TeueHHUe Ie-
puona, 1is KOTOPOro OCYILECTBISIETCS OLIEHKA), CBA3AHHBIMHU C OpraHu-
3alKedl MPOU3BOACTBA U MPOU3BOACTBOM, dKCHEAULIMEN U dKCIUTyaTauueit
NPOAYKUUH, OJHOTUIIHOW C OLICHUBAEMOM.

9. Kaxpas oTnenbHas padoTa, U3 BCErO MHOXKECTBA OJHOTUIHBIX, OII-
penenseMbIX X03AHCTBEHHOMN, O00IEeCTBEHHOM, NHANBUIYAIbHONW MOTpeOHO-
CTbIO, Ha3blBaeTcs TpeOoBaHueM. TpeboBaHuUs ONpeNeNAtOTCs NPU3HAKAMU
U SBJIAIOTCS BEJIMYMHAMU BEKTOpHBIMU. TpeboBaHus 0003HAYarOTCA

T
o=t At AT )

raie K - HoMmep TpebOoBaHUs T, T, J "HoMep mpu3Haka TpeGo-
Banusa T, .

10. CoBOKYNHOCTb IMAna3oHOB 3Hau€HWil MPU3HAKOB 00pasyeT AMCK-
pETHblE MHOXECTBa — IpaJalliOHHbIE WIKaubl. TpeboBaHMs, OTINYAIOLIM-
ecst XOTsl Obl OJIHUM NPU3HAKOM WIM 3HaY€HHEM [Mamna3oHa, K KOTOpoMy
OHM TNpPUHAJJEKAT, OTHOCATCA K pasiandyHbIM KiaccaMm. TpeOoBaHus, y
KOTOPBIX MPU3HAKU COBNAJAIOT, @ 3HAYEHHsA NPHU3HAKOB OTHOCATCA K OJ-
HOMY M TOMY € AMaNa3oHy, MPUHALIEKAT OJHOMY KIIACCY.
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11. Bcs cOBOKYNHOCTb OJHOPOAHBIX TPeOOBAaHUM, OTHOCALIMXCSA K OJI-
HOMY KJIacCy M mojuiexaiiux o0paboTke B TeueHUe 3apaHee 00yCIOBJIEH-
HOro MpPOMEXyTKa BPEMEHH, Ha3blBaeTCs 3asiBKOM.

3asBKa oTNMYaeTcs OT TpeOOBaHMM, BKIIOUEHHBIX B 3Ty 3aiBKY, OJI-
HUM JOTIOJIHUTEILHBIM MapamMeTpoM — YHCIOM TPeOOBaHMA, MOJIIekKaINX
OJIHOBPEMEHHOMY O0CIy)KMBaHHIO. 3HAUYEHHUSI OCTAJbHBIX MapameTpoB Y
3asBKH SIBJIAIOTCS MpeNesIbHBIMU Uil TpeOoBaHNN, 00beTMHEHHBIX B 3TON
3asiBKe.

3asiBKa MpeJCTaBIsAeTCS B BUAE B;;KTopa
3 = 3K1 7A ’3Kj aA 73

K K m

rje K— HOMep 3aiBKH, ] — HOMep MapameTpa, ;7 — YMCIIO MapameTpoB
[Tonpobnee mousTHE «3asBKa» cM. B [5.3]. [lapameTpsl 3asaBKku onpenes-
IOTCS 3aKa34MKOM WJIM Mpou3BoauTeNeM. B nocienHem ciydae oHu 06s13a-
TEJIBHO COTJIacyloTCs C MOKeJAaHUSAMHU 3aKa3uMKa.

12. YaoBneTBOopeHUe MoxenaHUil moTpeduTenei, npeacTaBICHHBIX B
BUIe TpeOOBaHUA, Ha3bIBaeTCs 0OCIyXMBaHUEM TpPeOOBaHMIA.

13. CoBOKYNHOCTb BCEX 3asBOK, MOJJIEKalUX OJHOBPEMEHHOMY 00-
CIly’)KMBaHHIO, 00pa3yeT MnoJie 3asBOK.

14. Ins obcimyxuBaHus TpeOoBaHUIT HEOOXOAMMBI 00CITYKUBAIOIIHE
yCTpoiicTBa. B MamIMHOCTpOEHHH B KauecTBe 0OCIY)KHMBAIOIIEro yCTPO-
CTBa paccMaTpUBaeTCs OLIEHWBAaEMOE M37eJine; OOBIYHO 3TO KOMIUIEKCHI
MalluH W MPUCIOCOOJeHNH, Ha3biBaeMble 000pyJOBaHUEM, CTIOCOOHBIM
ABTOHOMHO TIPOM3BOJAMTH BECh LUKJI padoT Mo 00CIyKMBAaHUIO OTIENb-
HOro TpeOoBaHMS.

15. KoMmiekc TeXHUYECKHX CpPEeNCTB, MpeaHa3HAaueHHbIH IJ1s1 00cCiy-
JKUBaHUS TpeOoBaHuUA, B NalibHelilleM cokpauieHHo Ha3biBaeTca KTC.
CookynHocTh KTC, cnocoOGHbIX 00CIyXUTh BCIO COBOKYIHOCTb OJHO-
TUMHBIX 3a5BOK, Ha3bIBaeTcs cucteMoil obcayxkuBanus CO KTC, kak u
noboe Opyroe u3nenue, XxapakTepusyeTcs rpynnaMu napameTpoB.

K nepBoii rpynmne oTHOCATCS MapameTpbl, XapaKTEPU3YIOIIHUE ero TeX-
HOJIOTMYECKHE BO3MOXKHOCTU. B nanbHeillleM MX COBOKYNMHOCTb OMpene-
JeTCA B BUJE BEKTOPA KOHCTPYKTHBHBIX MapamMeTpOB

T
X* XI,AXAX

Ko BTOpOI/I rpynmne OTHOCATCA MapaMeTpbl, OMPEACTAONINE TEXHOJIOTUIO
NpOU3BOACTBA OLCHMUBAEMOTO MU3AECJINSA, MPEACTABJICHHBIC B BUAC BEKTOPA TEX-
HOJIOTUYECKUX MapaMeTPOB MPOU3BOACTBA OLCHUBAECMOI'0 U3ACIINA

T
= E.»faA >E.~]J€'=A Difnz

222

p—
P
e

K Tpetbeii rpymnme oTHOCATCS mapaMmeTpbl, ONpeaesolue TeXHOJ0-
TUI0 3KCIUTyaTallH, 00CIyKUBaHUE U PEMOHT OLEHWBAEMOIro H3JAEJHs.
OTH napameTpsl Hpeﬂ,CTaBJl}I}OTCﬂ BeKTopOM 9KCIUTyaTallMOHHBIX CBOICTB

Kk—‘Kl,A K ALk

YToObl MOJTHOCTHIO oxapaKTepyBOBaTb Ka4ecTBO M TeXHUUYECKHU ypo-
BEHb MPOM3BOACTBA MPOMBILICHHOW MPOAYKUHMH, HEOOXOOUMO Y4eCTh
pecypchl, 63 KOTOPBIX JaHHAs MPOIYKIHS HE MOXET OBITh CO3JaHa W JK-
CIuTyaTupyema.

16. MHOXeCTBO BCeX pPecypcoB, HEOOXOIUMBIX IJIsi MPOU3BOICTBA U
SKCIUTyaTally, B JalbHEUIIEM MPEACTABISACTCS BEKTOPOM

T
k k k k
P - p] :A apj:A apm4
Pecypchl, 00beIMHEHHBIE B BEKTOPE P MOTYT ObITh MPEACTABJIEHBI U B
apyroii gopme. UX, B 3aBUCUMOCTH OT cpepbl NPUMEHEHHUS, HHOTAA Oy-
J€M BKIIOYaTh B COCTaB BEKTOPOB X" =k K"

17. BekTop, 00benuHsIOWNIT BCe HapaMeTpLI X E‘,J,Kj,p] omnpene-
JAIOMANA BCe OLECHOYHBIE MapaMeTpsl, XapaKTepI/IB}/IOHII/Ie n3JeNne, Has3bl-
BaeTcs BEKTOPOM TEXHHYECKUX CBOMCTB m3zenus. BekTop TexHHMUecKHX

CBOMCTB u3aenus tumna K.
— k
X=X B U KU PSIX X o e m |

I'pynna cocraisifomnx Bekropa X , pa3MepHOCTh KOTOPBIX COBIMa-
JaeT ¢ pa3MEpPHOCThIO COCTABIISIOIIMX BEKTOpa 3asiBKM 3 B JanbHelnIeM
0003Ha4aTCA BEKTOpOM Y.

18. Bekrop Y* , BXOJSILMIA B BEKTOP X , COIepKalluii BCE COCTaB-
JOLIMe BEKTOpa 3, , HAa3bIBAETCA BEKTOPOM KauyecTBa M3JIeJHs TUIOpPas3-
Mmepa K Ilapametrpsl BekTOpa

k k k k
Y= M 7A ayjaA Sym]
JJIs1 TOro, 4TOObl U3fenue K MOIJIO OOCIYKUTb 3asBKY 310 JIOJKHBI

YIOBJIETBOPATH YCIOBUIM

yf > 3, ,Vje {I,A ,ml}

19. Bce ocTanbHble mapamMeTpbl BEKTOpa , 0003HaYeHHbIE
_k_ k_ Yk , OTIPEICNIAIOT TEXHUYECCKUI YPOBEHb 000PYIOBAHUA.

‘T

OHU ompenenaTcss BEKTOPOM
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20. ObcnyxuBaHUE UAEaJIbHO TOJBKO TOT/AA, KOrJa mapaMmeTpsl, ompe-
JeNAoe KayeCcTBO 00CITyKMBAIOILEro yCTpoicTBa, B TOYHOCTH COBIa-
JaloT ¢ mapaMmeTpaMu obciykuBaemMoro tpeboaHus. Takoe oOcnyKuBa-
HUE Ha3bIBAETCS aJCKBAaTHBIM.

AnekBaTHOe 00CTy)XMBaHHE BCeX TpeOOBaHWII MPaKTUYECKH HEBO3MOXK-
HO MOTOMY, YTO U OJHOPOJHbIE TPeOOBaHMUS, BKIIOUEHHbIE B OJHY 3asBKY,
OTJINYAIOTCS 3HAYEHUSAMU HEKOTOPBIX MapameTpoB. CienoBaTeNbHO, Oake
CO3/1aB CUCTeMY, Tie Ul 0OCIyKMBaHMS KaxJIOoW 3asBKM pa3paboTaH cre-
LUAJTbHBI THN 000pYyNOBaHMA, HENb3sT 00EeCTeUnTh aJeKBaTHOE 00cCIy-
JKUBaHME BceX TpeOoBaHMI 3TOH 3asiBKH. OIHAKO C TOYKU 3PEHMS MOTpe-
OuTeNs TONBKO afeKBaTHOE OOCHy)KHMBaHHME ero TpeOOBaHWII ONTHUMAallb-
Ho. C pyroii CTOPOHBI, CTpEMJIEHHE K alleKBATHOMY OOCIYKMBAaHUIO Bbl-
3bIBAET HEONPABAAHHO BBICOKHE 3aTpaThl, CBSI3aHHbIE C HEOOXOANMOCTBIO
co3JaTh OO0JIbIIOE YKMCIO THIOPAa3MEPOB 00CIYKUBAIOLUX YCTPOICTB.

C uenbl0 yMeHbIIEHUS U3IEPKEK, BBI3BAHHBIX MHOTOTHUIHOCTBIO 00-
CIYKUBAIOIIUX YCTPOHCTB, MPUXOAUTCS YHU(PULHUPOBATH KOHCTPYKLUU
o0opy/noBaHMS M €T0 OCHOBHBIX dacTeil. YHH(UKauus, cnocodcTByOmas
YMEHBIIEHUIO CTOMMOCTH Mapka, BJle4YeT 3a co0oif yBeJIMueHHe Healek-
BAaTHOCTU OOCIY)XMBaHUS W, CIEJOBATEIbHO, CHIKAET €ro KayecTBo.

21. Kak cTpeMjieHHe K MOJIHOW aJeKBaTHOCTU 00OpYdOBaHMs, TaK U
noJiHas ero yHugukanus He mpuemiembl. OnTuManbHas Mepa yHU(uKa-
UMK omnpenensieTcs 3 PeKTUBHOCTHIO MCMOJb30BAHUS 3aTPaueHHbBIX
CPeICTB M JOMyCTUMOW Mepoill OTCTYIUIEHHUS OT aJeKBAaTHOTO OOCITy>KHBa-
Husl. TTo3TOMy OOBIYHO YMCIO THIOPAa3MEPOB, COCTABIAIOMMUX ONTHMAlb-
HYIO CUCTeMY, TAnopa3MepHsiii psan TPP, Gonbne equHUTBI 1 MEHBINE YUC-
Ja 3as1BOK, MOJAJIEXAaLINX 00CIyKUBAHUIO.

22. 3ajaya co3gaHus ONTUMAIBHOTO 000PYNOBAaHUS AOJKHA OBITH
pelieHa Tak, 4ToObl 3()(HhEeKTUBHOCTh UCTONB30BAaHUS 3aTPaYeHHBIX CPEICTB
Obl1a ObI MAKCUMAJIBHOM: Tak KakK 4UCJIO TUIOPa3MEPOB CO3JAHHON cuc-
TeMbl U3JeJUil MeHbIIe, YeM YHCIO0 3a1BOK, (P (PeKTUBHOCTH 0OCITyX HUBa-
HUS 3a9BOK He oxmHakoBa. OTcroma cienyert, 4To ompeneieHue 3¢ ¢dex-
TUBHOCTH HYKHO NMPOM3BOAMTH HE IJIsl OTAEJIBHOTO THIOpasMepa, a s
cuctembl B neisoM. OUEHKY MOJHOTO XM3HEHHOTO LMKJIa YIOOHO BECTH
MoCpeACTBOM omnpeneneHus 3¢p(HeKTUBHOCTH, MPUBEIEHHON K CTOMMOCTH
enununpl obcnyxkuBanua (CEO), u mpenctaBuTh Kak OTHOIIEHHWE CpelHe-
ro J0X0Ja, MOJY4YEHHOTO 3a CUET BBIMOJHEHUS €AUHULbI 00CIyKUBaHU

YSf:YS(Yk,S’KT) 5.1
K ce0eCTOMMOCTH 3TOTO 00CITYKMBAaHUSA
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23. 3a OCHOBHOH KpUTEpHUIi OLEHKM KauecTBa U TEXHUYECKOIO YPOBHs
CHUCTEMBI, MEPEKUBAIOLIEN TOJHBIA KU3ZHEHHBINA LUKII, TPeajiaracTcsa npu-
HATb CPeIHIO 3()(PEeKTUBHOCTh €IMHHULII 00CTYKUBAaHUSA, MPEICTaBIAO-
uryro co0oil oTHOLIeHUe

Cpeousisi pulHOYHAA YeHAa GbINOTHEHUS
eOUHUYbL OOCTYACUBAHU
= ,  (5.3)

cpeonsisi cebecmoumMocms eOUHUYbL

obcnyscusanus
NpU 3aJaHHOM KavyecTBe O0CITyKWBaHHA
Y ok
Nk _ _ Sk
K Z ok
S

YCpeI[HeHI/IeKHpOI/IBBOIII/ITCH Ha BCEM MHOKECTBE 3asBOK, IMOJUIeXKAIeM
00CITy’)KNBAaHMIO B TEUEHWE MOJHOTO KXM3HEHHOTO IHKJIA 00CITy)XMBaIOLIe-
ro ycTpoicTsa.

Kak BuAHO u3 MpUHATHIX 0003HAYEHMI, SKOHOMHYECKas OLEHKa Ka-
yectBa | S 3aBUCHT OT mapamMeTpoB 0OCITYKHMBAIOLIMX YCTPOUCTB , 00be-
JIVHEHHBIX B BEKTOpe KauecTBa Y ™, U mapaMeTpoB 00CIyKHMBaeMbIX 3as-
BOK 3K, a TaKKe MHTEpBajla BPEMEHH, 1JIsl KOTOPOro MPOM3BOIUTCS OLCH-
ka. (Bpems B oTHowmenue (5.4) B SIBHOM BHIE HE BKJIIOYAETCS).

DKOHOMHUYECKas OLEHKA TEXHUYECKOTO YPOBHA ~ S 3aBHCHT OT 3Haue-
HUil TapaMeTpoB, ONPEIeNAIOINX BEKTOP TEXHUYECKOT0 YpOBHS 00ciy-
KUBAIOIIEr0 YCTPOWCTBa K, M MHTEpBajla BPEMEHHM, I KOTOPOTO Tpo-
M3BOJUTCS OLEHKA.

Takum obOpa3om, HanboJsiee MOJMHAsA 3KOHOMHUYECKas oueHka 3ddek-
TUBHOCTH M3JEJHs SABJISAETCS CKANSAPHOHM (yHKUMEH mapaMeTpoB BEKTO-
pOB KayecTBa MPOAYKLMH, BEKTOpPA MAPAMETPOB 3ajABKU J . TEXHHYECKO-
ro ypoBHs OOCIYXKHBAIOLIETO YCTPOiicTBa U BpeMeHHU. UHCIUTENb OTHO-
menus (5.3) saBasgeTcs (yHKLUEH mapaMeTpoB, ONMpeAelsomuX KauecTBo,
a 3HaMeHaTellb — TeXHUYECKHI ypOoBeHb 00CIyKHMBAIOLIEr0 yCTpOiicTBa.

IToaTomy BaxkHelueil 3amadeii, npenonpenesAoLed ycnex NpUMeHEHHs
pa3pabaTeiBaeMoOil METOIMKH, ABJSIETCS CO3/laHME MaTeMaTHYeCKOTo ara-
parta, MO3BOJISIOIIEr0 BHIPA3UTh CTOMMOCTHBIE OLIEHKH KayecTBa W TEXHU-
YEeCKOT0 YPOBHSI 4epe3 COOTBETCTBYIOIINE (M3MYECKHE MapaMeTpbl CHCTEMBI.

OueBuIHO, YTO OTHOIIEHNE, aHAIOTUYHOE OTHOLIEHHIO (5.3), MOXeT ObITh
NMPUMEHEHO M TS OLEHKH JI000TO 3Tana >KM3HEHHOTO LIMKJIA, €CIU yCpeHe-
HHE YWCIIMTENS W 3HaMeHaTessl POM3BOANTD ISl YKCNA €OMHUL, 00CITyKeH-
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HBIX B T€YEHUE OlLleHNMBaeMoro 3tamna. OJIHAaKO MPHU 3TOM HY>KHO yYUTHIBATh
aMOPTHU3aLMI0 U OCTaTOUHYIO cTouMOCTb. [TonpoOHocT cM. B padote [5.3].

Ve oTMeyanoch, YTO YUCIUTENb U 3HAMeHaTeNb BblpaxeHus (5.3) co
BpeMeHeM yMeHbInaoTcsa. VX M3MeHeHHne MPOUCXOOUT XOTS W Hapajuielb-
HO, HO C pa3INYHOI CKOPOCTHIO. DTO MPUBOINT K M3MEHEHHIO 3((eKTHB-
HOCTH cO BpeMeHeM. ['pauiku, n306paKaroniie u3MeHeHue qncurens ! S
, 3HaMeHarens Z S ¥ UX OTHOLIEHWs MPUBENEHBI HA PHC.5.5.
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Puc. 5.5. U3MeHeHre napaMeTpoB Sk YSk 9k

YMeHbIIEHHE YUCIUTENs COMPSKEHO C MOSBIEHUEM HOBBIX MOTPEOHO-
CTeil, KOTOpble He MOTYT ObITh YIOBJIETBOPEHbI YCTapeBIleil TeXHUKOM.
OTOT mpouecc BblpaxkaeT 0OBEKTUBHBIN MPOLECC MOPAJIBHOIO W3HOCA, BbI3-
BAaHHOIO0 Pa3BUTUEM HAYYHO-TEXHMYECKOTO IMporpecca.

YMeHblLIEHHE 3HaMeHaTelsl MPOUCXOAUT 3a CUeT MHTeHCU(UKALUU
npoLecca CaMOOKYyIaeMOCTH, a TAK)KE HaJla)KMBaHUA U YNOPAAOUYECHUs
NpOU3BOACTBA U JKCILUTyaTallud OLEHUBAaeMOro obopyposaHus. B pesyib-
Tate 3((PEeKTUBHOCTH 3aTpaT MO Mepe pa3BUTUS KU3HEHHOTO LMKJIA BHa-
yaje CTPEMUTENBHO BO3PACTAET, 3aTeM €€ pocT 3amesercs. [locne ca-
MOOKYIIaHUS OHA HEKOTOPOE BPEMs OCTAETCSA IOYTHU IOCTOSHHOM, 3aTeM
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najnaet. CnefoBaTeabHO, PU HEOOXOJUMOCTH COMOCTABICHHS HEKOTOPBIX
KOHCTPYKLUI pacueTbl HOJKHbI ObITh NMPOM3BEAECHBI ISl OJHOTO U TOTO
e MHTepBaJla BpEMEHH.

5.5. CocTaB BEKTOPOB KayecTBa U TEXHUUYECKOrO YPOBHSA
npou3BoAcTBa

B cocTaB BeKTOpa TEXHMYECKUX CBOMCTB m3zeimsi K BKIIOYECHBI BCE CO-
CTaBJIOIINE BEKTOPOB Ka4yecTBa M TEXHMYECKOro ypOBHs M3menus Thma K.

IMapameTpbl, XapaKTepU3YIOIIUe BEKTOP 3asBKH, ONpPEICISIONe Ka-
4eCTBO 000pyHOBaHMS, MPEACTABIAIOTCSA B Buae Tabmuusl. Kaxmomy ma-
paMeTpy OTBOJAUTCS OTAETbHAs CTPOKa.

[Moka3aTenu TEXHUYECKOTO YPOBHS TaKXe CBOJATCSA B CIelHabHbIE
Tabmuuel, cM. [5.3].

JUJ1st IOCTPOCHUS CTOUMOCTHOMN Ta6ﬂl/11_lb1 HGO6XOZ[I/IMO NOpeICTaBUTh
TEXHUKO-3KOHOMHYECKHME MOKA3aTeNN S S 9 yepe3 napaMmeTphl
BekTopoB V| /.

TpyaHOCTh WX PErHCTPALMU U MPUMEHEHHS OMPEENAeTCS TEM, YTO OHU
CO BpeMeHeM MeHsTcs. [103ToMy, IpOn3BOIS pacueThbl, MPUXOAUTCS Je-
NaTh PAI MPEeANnoNOKeHHI:

- y KaX[I0W OTpaciy, BBIMYCKaIOIeil 000pya0BaHMEe WM M3IETHSA Of-
HOTO Ha3HAYCHUs, MJIUTEIbHOCTb JKM3HEHHOTO LHMKJIa W3ACNU MPUMEPHO
OJIMHaKOBa (€CJIU KOHCTPYKLMUH paunonanbﬂm)

- 3aKOHBI M3MEHEHHs BenMuynH S , S 3 BO BPEMEHH, LIS pa3-
HBIX M3[EJMi OTHOrO M TOTrO )K€ HAa3HAYCHHS B orpacnn, OPUMEPHO OH-
HAKOBBI.

Otu MPgAMONQKEHNS, NOIBONIIIOT HEIABUCHMO UAeHTH)UIUPOBATH
byHKIUN S S 9 IJI KaXJOTo 3Tama KU3HEHHOTO LUKJIa OT-
JeIbHO U 3aTeM paCCMOTpeTL WX U3MEHeHus BO BpeMeHH. OJHOBpEeMEH-
HO€ pacCMOTpEeHHEe TMHaMUYeCKOro Mmpolecca BO BPeMEHU U B 00benau-
HEHHOM MPOCTPAHCTBE BEKTOPOB } , / He MOXKET ObITh peanu30BaHO
HE CTOJIbKO H3-3a TPYOHOCTEH MaTeMaTHYeCKOro IJIaHa, CKOJBKO M3-3a
OTCYTCTBUsI Y KOHCTPYKTOPOB He0OX0auMOii MH(opMauuu.

HOMI/IMO HHTETPANLHEIX OLEHOK, BBIPAXACMBIX BENMMHHAMH
Y S, S 9 BO3HHMKAeT HEOOXOIMMOCTh COMOCTABJICHHUS TEXHUYECKHX
napaMeTpoB CpaBHl/lBaeMle KOHCTpYKLMi. Takoe COMOCTaBJlIeHHE MO3BO-
JsIeT TOJIHee MPEeICTaBUTh CBOMCTBA mM3enuil. DTO BBIHYKIAaeT HCKATh
3TaJOHBI.

CyLiecTByeT MHOXECTBO MOJXOMOB K BbIOOPY 3TanoHa. BonbIIMHCTBO
ABTOPOB TILITAETCS MPEACTABUTh 3TAJOH B BUIE COBOKYMHOCTH MaKCHMallb-
HBIX 3HaueHHUM mapameTpoB. [Ipu MpaBUIBLHOM OpraHM3alMU CIYXObl KBa-
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JUMETPUM TaKoil HeoOXOIMMOCTH HET, TaK KaK CBOWCTBa M3MEpPsIeMOro
00BbeKTa He 3aBUCAT OT BEJIMYMHBI eIMHULBI U3MepeHuid. JlocTaTouHo, 4To-
OBl Bce mapaMeTphl dTajoHa ObUIM Obl OJU3KM K MapamMeTpaM OLEHUBae-
MBIX 00bekTOB. [locnenHee TpeGoBaHME BBHI3BAHO XKeJIAaHWEM B TIpoliecce
00pabOTKM BMECTO HEIMHEWHBIX MOJeNiell MCIOIb30BaTh JMHEHbIE. Hc-
MOJTb30BaHME 3TaJlOHa C MapaMeTpamy, OJIM3KUMH K TapaMeTpaMm u3Mepsie-
MOTO 00BbEKTa, MO3BOJISET B MPOLIECCE PACUETOB MPOU3BECTH JIMHEApH3a-
LU0 MOAENU. BTOpeIM ycioBUEM, NpeabsBIsSEMbIM K 3TaJOHY, SIBJISETCS J10-
CTaTO4YHas HaJEeKHOCTb ONpPEIEJIEHUs €ro MapaMmeTpoB. TpeTbuM — mpen-
CTaBUTENILHOCTb 3TajioHa. [locienHee, npexae BCEro, OTHOCUTCS K BPEMEH-
HOI xoopauHaTe. [ comocTaBieHHs HEOOXOAMMO, YTOObI AKCIUTyaTalus
STaJlOHa U OLEHMBAeMOro obpaslia MPOU3BOAMIACE B OAHO U TOXKE BpeMms.

B panbpHeiimieM BEKTOpbl M MapaMeTpbl, XapaKTepU3YIOIIHUE 3TajOH,
?}yﬂ,)éT OTJIMYATbCS BEPXHUM MpPaBbIM HMHIEKCOM Q Hanpumep:

S

, 289, 9.

5.6. OnpeageneHue KayecTBa, ce6eCTOMMOCTHU
1 3¢ppeKTUBHOCTU NPYU BbINONTHEHUU €AUHULbI
ob6cnyXxuBaHus

Hapsiny ¢ olieHKO# 3aka3a B COOTBETCTBUHM C PHIHOYHOW KOHBIOHKTY-
poii, HE0OXOAMMO YTOUHUThH OLEHKY CIOCOOHOCTH MPEANPUSITHS MPOU3-
BOJUTH MPOAYKIMIO, KAUECTBO KOTOPOM He HWXe 3akaszaHHoro. [pensa-
PHUTENBHO MOJYYEHHbIE SKCIEPTHbIE OLEHKU JOJIKHBI ObITh YTOUHEHBI pac-
YyeTaMHM M CTAaTHCTHYECKHM aHaJIW30M HAKOIUICHHOTO ombiTa. [Toapo6HO-
cTH cM. B pabote aBTopa [5.3].

[IpousBoauTE b, KPOME NAHHBIX, XapaKTEPU3YIOUIMX KauyecTBO, M0JI-
KEeH MMETh WHPOPMALIMIO Ui OLUEHKH CBOEr0 TEXHUYECKOrO YpPOBHS.

YToObl OllEHKa TEXHMYECKOTO YPOBHS OOBEKTHBHO OTpa)kajia BO3MOX-
HOCTH NPEANpUsITHs, HE00X0AMMO, YTOOBI Ha MPEANPOSKTHOM 3Tare pac-
yeTa ObUTM TPENCTaBIEHbl HECKOJIbKO KOHKYPHPYIOIIUX BApUAHTOB W PET-
POCIIEKTUBHBIE CBeleHHs 00 YK€ OCBOEHHBIX MU3IENUSX.

JlaHHBIe O KayecTBE M TEXHHUECKOM YPOBHE IUIS KaXIOrQ BapUaHTa
KTC tuna K, NPUMEHEHHOTO [T 00CIY)KUBaHUA 3aiBOK K € %{ , CBO-
JST B TaOJUIbI, B KOTOpble KpOMe MH(POPMALNH, MPEIOCTABIEHHON dKC-
nepTaMu, BKIIIOYAIOTCS HaliIeHHbIE pacueTHBIM MyTeM JaHHble. BakHbIM
HCTOYHUKOM HMH(MOpPMAIMU MOTYT ObITh JEJOBBIE UTPHI.

[ToMuMO TepeunClieHHbIX BbIlliE MaPaMeTPOB Ul onpeseseHus cedec-
TOMMOCTH €IMHMIBI 00cny:xuBanus S~ u3 TpeOOBaHUA, BKIHOYEHHOIO
B 3asBKY 31< , obpabarteiBaeMyto KTC tuma f, HyxkHO yuecTh K03 du-
LUEHT, XapaKTepU3yOIIuii BIUSHUE BEJIMYUHbI MAPTUU MPOU3BOIUMBIX
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uzgenuii. C yBenu4eHHEM BEJMYHMHbI MapTUH 3TOT KOA(PPUIMEHT yMEHb-
maercs [5.3].

3aBeplias pacCMOTpeHUe NPOoOIeMbl OLEHKH KauecTBa W3IENUii, ObLIO
Obl HEOOXOAMMO OCTAaHOBHTHCS Ha CJIEIYIOLIEM BOTIPOCE: KaK yuecTb (ak-
TOp BPEMEHH W TOCJEICTBYS pPalMOHAIBHONW W HEepalMOHATLHON MOJep-
HU3alWW. DTH BOMPOCH aBTOPOM MOAPOOHO paccMOTpeHsl B [5.3].

5.7. XXu3HeHHbIN LUKN TOBapa

W3BecTHO, 4TO KM3HEHHBIH LUK MPOIYKTa, MPEACTaBIEHHOTO Ha
pPBIHKE B KaueCTBE TOBapa, COCTABIAET MAYI0 YacTh MOJHOrO LUKJA €ro
NpeBpallleHus B TOBAP M peaJin3aluy 3TOTO TOBapa.

Kak BugHO M3 puc. 5.5, NpoayKT AenaeTcsi TOBAPOM TOJBKO MOCJE 3a-
BEPIIEHUS MEPUOAA MOArOTOBKM MPOU3BOACTBA U 3aKAHUMBAETCS C €ro
npekpamennemM. Ha puc.5.5 3ta cragus o6o3HaueHa B BUIE IMIECTOrO 3Ta-
na reHepajbHOr0 LHUKJIA.

IIpenmeToM nanbHeHIero ucciieoBaHUs ABISETCA MOCTPOECHUE MaTe-
MaTH4YeCKOi MOJeiH, MO3BOJAOLIEeH aHaIU3UPOBaTh PEabHYIO PHIHOY-
HYIO CHUTYalMIO U NMPUHUMaTh 0OOCHOBaHHbIE PEIEHHs O lejecoodpas-
HOCTH BbIXOJa MPEANPUITHS Ha PBIHOK C MpeajgaraeMoil HOMEHKJIATypon
TOBapoOB.

Baxneiimeii 3amadeit 3Toro riaHa, KOTOpYl HEW30€KHO JOJKHBI pe-
aTh MEHEIUKepHl, ABJIseTCs MmpobdiemMa Moau(uKauuy MPOIYKUNU U KOH-
BepcHUs ee MPOU3BOJCTBA.

PanyoHanbHOCTh MPUHUMAEMBIX PELIEHUIH 3aBUCUT OT MHOTUX JK30-
TeHHBIX W HAOTEHHBIX (pakTOopoB. Cpenn HUX PeIaloUMK SBISIOTCS
MOTPeOHOCTh B HaMeYaeMOl K BBIMYCKY NMPOIYKLHH, €€ KauyecTBO, TEXHH-
4YeCKUil ypOBEeHb MPOM3BOACTBA, JOCTHXHUMbIN Ha JAHHOM IpPENNpHUITHH,
a Takke OpraHu3alus dKCHeAWLMH MPOU3BOJUMBIX TOBapoB. B coBokyn-
HOCTU OHM OIpEeNeNAoTcd MaKpO3KOHOMUYECKOH cpenoii, B KOTopoil (yH-
KLIMOHUPYET paccMaTpuBaeMoe MpeanpusiTue.

[epeuncnennbie (akTOpbl TECHO KOppenupoBaHHbI. TpyaHO B AHMaiek-
TUYECKOM €JMHCTBE MHOTUX B3aUMOOOYCIIOBIEHHBIX ()aKTOPOB, XapakTe-
pPU3YIOLIMX pa3BUTHE BHEIIHEH M BHYTpPEHHEIl cpeibl MpeAnpHsThs, OXBa-
TUTb MHOTOOOpa3re SKOHOMUYECKUX M TeXHMYECKHX MPOLECCOB, MpPeaon-
penensomux 3QpPeKTUBHOCTh MPUHUMAEMbIX pelieHuid. ITo TpebyeT mpo-
W3BOAMTH MPEIBAPUTENIbHOE WIEHEHHE CIIOKHBIX SABJIEHUI C LEJbIO BbIJE-
JIEHUA ONpeNesAouX NapaMeTpoB.

PaccMarpuBas 9K30T€HHbIE M HAOTEHHbIE (PAaKTOPbI, ONpEesroIIne
9KOHOMHUYECKYIO 1IeJ1eCO00pa3HOCTh pelleHHH, caenaeM psj MpeaBapuTellb-
HbIX 3aMEUYaHUM.
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W UK U3ACIASI MAaIMHOCTPOUTEIBHOU IMPOMBIIIIICHHOCTH.

Puc. 5.6. X)KuzneHusl

JIUTEeNbHOCTh OAHOMMEHHBIX 3TANoOB KU3HEHHOTO LIUKJA MpPU MPOU3-
BOJCTBE OJNHOTHUIHBIX M3JeJIUN pa3TMYHBIMU MPENNPUATUAMU U CPOK
AKU3HU JAHHON MPOIYKLMU HA PbIHKE MOTYT OTiIM4aTbes. OTAWYMS BbI3-
BaHbl TEM, YTO PBIHOYHAS CUTyaLHUs SBIAETCS PE3yNbTaTOM YCPEIHEHHS
JeATeIbHOCTH MHOTUX MPOU3BOAUTENEH.

BaxseilliuM napamMeTpoM, XapakTepU3YIOLIUM >KU3HEHHbINA LUK IIPO-
OYKLWH, BBITyCKAaeMON KOHKPETHBIM MpEeaNpUusATHEM, sBIseTCs oOmas
KOHBIOHKTYpa, onpejenseMas UUKINYECKUMH MpOoLecCaMy KOHOMUKHU.

KpaTtkoBpeMeHHbIe — BBICOKOYACTOTHBIE LIMKJIBI OMPEAENIAIOTCSA KoJe-
OaHMAMHU PBIHOYHOHM KOHBIOHKTYpbl. K 3TOMy Kjaccy OTHOCATCS M Koie-
OaHusl, BbI3BAHHbIE CE30HHBIMH M3MEHEHUSIMU MOJbl. OHM OTpaXXaroT Mpo-
Liecchbl, HeN30€KHO BO3HUKAOLIME NMPU CMEHE MPOIYKLUH, AaXe B Te€X CIy-
4asX, KOrja Mpou3BOAUTCS TOJIbKO MoAM(UKaLMg M3AETuil.

ITepexon ¢ mMpou3BOJACTBAa OJHOTO BUAA M3JENUA K HOBBIM 0a30BbIM
BapHaHTaM, €CJM OH OCYILIECTBJIEH HOPMAaJbHO, CBSI3aH C KOPEHHOH mepe-
CTpoiikoii mpom3BoacTBa. Bo Bcex cimydasix cMeHa cepuitHOil 1 0coOeHHO
KPYNHOCEPUHHON MPOAYKLMU HA €€ HOBYIO PAa3sHOBHIHOCTb CBSI3aHA C pi-
JI0M OOJIe3HEHHBIX SIBIIEHHH, BBI3BAHHBIX HapyLIeHHEM HOPMAaJbHOTO Mpo-
U3BOACTBEHHOTO pHUTMA.

MHoro4mcieHHble BO3MYIIEHUS, BO3HUKAIOUINE HA MHOTUX Npeanpu-
ATUSX PAa3HBIX OTpacieil, BbI3BAHHbIE HAYYHO-TEXHUYECKUM MPOTPeccoM
U PBIHOYHOW KOHBIOHKTYPOMH, TpeOyloT mepepacrpeiesieHuss pecypcoB BO
BHYTPUOTPACIEBOM W B MEKOTpPAcIeBOM MaciuTadax, 4TO B KOHEUHOM
WTOre HauMHAaeT CKa3bIBaThCS HAa 3KOHOMUKe B LefoM. B camom aene, miu-
Hbl KOPOTKHX BOJIH, KOTOpbIE JJIs TOBAapOB OJMHAKOBOrO Ha3zHAdYeHUs
MMEIT NPUMEPHO OJAMHAKOBbIE 3HAUYECHUs, pacnpeliesieHbl MO CTOXacTH-
4ecKoMy 3akoHy. HakmaneiBasch ApYyr Ha Apyra, OHM 00pa3yloT OWeHwUs,
MYYHOCTH M CTajbl, aHAJTOTMYHbIE OMEHHUSM MOPCKHX BOJIH.

OTH B 001EM-TO CTAalMOHApHbIE IpoLecchl 00pa3yroTca Ha (oHe He-
CTALlMOHAPHBIX SIBJICHUN, BBI3BAHHBIX KOPEHHBIMU M3MEHEHMSIMU KaK BO
BHEIHE, Tak U BO BHYTpPEHHEW cpenax.

Bo BHewmHel cpeae HeCTaUMOHAPHOCTh BO3HMKAET U3-3a U3MEHEHUN
pecypcHoil 6a3bl, JKOHOMHUYECKOW O0OCTAHOBKM M HAy4YHO-TEXHHYECKOIO
nporpecca. Bo BHyTpeHHeill cpele oHa MPOMCXOIUT 3a CYeT AeMorpadu-
YEeCKUX CABUIOB B O0OILIECTBE, HAYYHO-TEXHHUYECKOro Mporpecca, HOBBIX
OTKPBHITUN (yHIAMEHTaJIbHBIX HayK, co3AaHus Ooyiee 3P (EeKTUBHBIX TeX-
HOJIOTMYECKUX TMPOLECCOB.

COBOKYIHOCTb 3THX MPOLIECCOB, MHTETPUPYSICh B IKOHOMHUYECKOM MpO-
CTPaHCTBE HAapOAHOIrO XO35HCTBA, MPUBOAUT B KOHEYHOM cUeTe K HeoOpa-
TUMBIM M3MEHEHHUSIM BO BCEH COLMANbHO-TIOJUTHYECKON cucTeme oO1ie-
CTBA.
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JKu3HeHHbIH LUK BBIMyCKaeMOl MPOAYKLMU MpelrnosaraeTcs Kpat-
KOBpPEMEHHBIM. DK30reHHbIMU (haKTOpaMu SIBIAIOTCA KOHBIOHKTYpa pPbIHKA
U OrpaHMYEHHUA MO pecypcam, mpeaonpeensionne o0beM BbIMYCKaeMOi
MPOAYKIINH, YTO B CBOIO OYepeab OTPAaHUYMBAET Pa3BUTHE OCHOBHBIX H
000pOTHEIX (DOHIOB.

Becsma BakHBIM (pakTOpoM, Oe3 ydeTra KOTOPOTO HEBO3MOXKHO palu-
OHAJIBHO WCCJIEIOBATh JTUHAMUKY TPOIECCa, SBISETCS 00beM W TOPAIOK
W3BIMaHUS TOCYJAAPCTBEHHBIX HAJOTOB.

[lepeuncnennsie 3K30TeHHBIC ()AKTOPHI B 3HAUUTENBHON Mepe Tpenor-
penensioT dHIO0reHHble CBOMCTBa npennpusatuil. Tak, o6beM KanmuTanos,
BJIO’KEHHBIX B Pa3BUTHE TEXHOJOTMYECKOIO Mpolecca, B KOHEUHOM HUTOTe
omnpenenseT BO3MOXXHOCTU TEXHOJOTHYECKOro 000pyAOBaHUS M, CTAJNO
OBbITh, KOJIMYECTBO M KAYECTBO BBIMTYCKAEMOM MPOIYKLHUU.

®opMupoBaHUE IUIAHOB Pa3BUTHs MPOU3BOACTBA HAUMHAETCS C aHa-
nu3a notpebdHocTeld. OueHuBas MPONYKLHIO, HY)KHO YUYUTHIBaTh CTaauU
€e PHIHOYHOTO Pa3BUTHS, OTPEICISIONNe IeHY.

Uneanm3upoBaHHas cxema MOATAMMHOTO M3MEHEHHUs CTIpoca Ha J00oH
TOBap TMpeacTaBieHa rpadukom Ha puc.5.7.

C A Texyumit
o0bem B C
TOBapHOU
Maccel
A
0 A
T tt

Puc. 5.7. UneanuzupoBanHas cxema MO3TAHOIO U3MEHEHMUs
crpoca Ha ToBap
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[epBas craaus pa3BUTUS CpoOca Ha TOBaphbl M300pakeHa yuacTkoM OA
KpUBOM, nMpuBeJeHHON Ha puc. 5.7. Ee yacTto Ha3bIBalOT cTagueil BHeApe-
HUsA. B TeueHne 3TOro mpomMexyTka BPEMEHM PBIHOK FOTOBUTCS K MpHEMY
HOBOW MPOIYKLMH, OMPENENISIOTCS €€ KaueCTBO, TOTOBHOCTh MOKyMNaTenen
NpUOOPECTH HOBBII TOBap, AN PEKJIaMbl TPATATCA 3HAUUTENIbHBIE CPEACTBA.
MeHemKepsl OKOHUATENbHO BBISBISIFOT €MKOCTh PBIHKA M OMPENENAOT Mpef-
CTOSIIIME 3Talbl KU3HEHHOTO LMKJIA NpeajgaraeMoro npoaykra. OqHuM ciio-
BOM, CKpYIyJIe3HO PEIIaeTcsl BaKHeHIas 3ajadya MapKeTUHra.

Crenyromyto CTaJuio MPUHATO HA3bIBaTh cTaameill pocta (yuacTok AB).
OHa HacTymaeT B cilyyae, KOTJa pPbIHOK NMPUHUMAET MPEATOKEHHYIO Mpo-
Jykuuto. TTocTeneHHO Ha pbIHKE MOABISETCS MaccoBbIi MokymnaTenb. Ha
3TOW CTalMM MPOUCXOAUT CTPEMHUTENIbHBII PpOCT TOBapHOU Macchl. [Ipo-
JYKLUS COBEpPLIEHCTBYETCS, YCTPAHAIOTCS 3aMe4YeHHbIEe Ne(EeKThlI.

3aTem HacTymaeT cTaaus 3penoctu (yyactok BC), korga mpoucxoaut
3aMe[UIeHHe TeMIa pocTa MpoAaxk. JTa CTaausl 3aBepIlaeTcsl MeAJeHHbIM
CHI)KEHHMEM CIpoca.

B KoHIIe XKU3HEHHOTO IMKJIAa MMEET MeCTo cTaams cmana (yaactok CD).
Hner peskoe magenune odbema mponax. [Ipogykuns cHUMaeTcs ¢ Mpous-
BoACTBa. OCHOBHBIM MOKyNaTeJIeM OCTAaTKOB TOBapa Ha PbIHKE CTaHOBSAT-
csl MoTpeduTeNn, pacnoiararoliie BecbMa OrpaHUYeHHBIMH JACHEKHBIMU
CpeACcTBaMM.

I'pacuk, n3o0paxeHHbI Ha PUCYHKE, TOBOJBHO TOYHO aMMpPOKCHUMMU-
pyerca ¢yHKuuei

lpilfpﬂﬁt <7

+ p,e

P(t)= 55
D + Dy Dy >t

1+ pe ™ 1+ps 1+ pe ™ |

Kak BuaHO u3 puc.5.7, nocnenoBaTelbHOCTb CTAAUNA THMHAMUYECKOTO
LUKJIA UMEeT SIBHO BBIPAXKEHHBIN XapaKTep OTIENbHON BOJIHBI.

I'oBops o cmpoce, HeMb3sd UTHOPUPOBATh BECbMa MpPUMEYATENIbHOE SB-
nenne. Ha cragum cmaga cnpoca MHOTAAa BO3SHUKAOT OJUH WM HECKOJIb-
KO BCILIECKOB yObIBatollleil MHTeHCUBHOCTHU. Bemeck HabntonaeTca B Tex
Clydasx, Korga MpoAyKT MOcCJe HACBIIEHUS PbIHKA TOW CTpaHbl, Tae OH
BIIEpBBIE MPOMU3BOIMIICSA, BHIXOANT HA PBHIHKM 3a ee rpaHunei. OcobeHHO
4acTO MOBTOPHBIE BOJIHbI BO3HHMKAIOT TOrJa, KOrga MoJa Ha ToBap ObICT-
po MeHsiercsa. TunuyHas Ajs 3TOro ciydas KpuBas uzobpaxeHa Ha puc.S.§.

CrpemsAcbh yTBEpPAUTHCS Ha PbIHKE, KaXIbli U3 MOTEHLMAIbHBIX MO-
CTaBILMKOB CTPEMUTCS TOYHO ONpPEAEIUTh Ty YacTb CIpPOCa, KOTOPYIO OH
B COCTOSIHMM YIOBJIETBOPHUTb.
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[ToTpeGHOCTD

Bpewms

Puc. 5.8. IloBTOopHOE yBeiIMuYEHHE CIPOCA, BBI3BAHHOE 3alla3/IbIBAHUEM MOJbI B
CTpaHax-UMIOPTEpax HOBBLIX TOBAPOB

Bo3Hukaer urpoBas cutyauus, omnpenensemMasl pe)kKUMOM KOHKYPEHLHH.

B 3aBucuMoOCTH OT MO3ULIMH, KOTOPYKO HaMepeBAeTCsl 3aHATh MPOU3BOIM-
Tellb Ha PbIHKE, OH JOJKEH BbIPAaOaThIBaTh CBOIO CTPATETHIO:

- Ha3HAYMTh LIEHY, 00ECMEeUNBAIOLLYI0 JOCTATOYHYIO MPHUOBLIb U yIIEM-
JSAOULYI0 WU Pa3opsollyl0 KOHKYPEHTOB;

- 3aTSIHYTb JUIMTEIbHOCTb WJIM 3aBEPIUUTh XM3HEHHBIN LMK MOPAJIbHO
COCTapUBILIENCS NPOLYKLMH,

- TMOJNaBUTh KOHKYPEHTOB MaCCHpPOBAHHBIM BO3JEHCTBHEM XOPOIIO
OpTaHW30BAHHOW pPEKJIaMBbl.

Pematontyto posib urparor:

- YMEHHE palMOHAIBHO OPraHM30BaTh 3KCHEAWLMIO CBOEW TPOIYKLIWHM;

- YMEHHe TOYHO OLIEHUTb CBOM BO3MOXKHOCTH;

- YIpOUIeHNWE U COBEPLIEHCTBOBAHUE PEXMMOB SKCILTyaTallUH;

- TIOBBbIIIEHHE HANEKHOCTH;

- CMOCOOHOCTb B Hy>XKHbIi MOMEHT BPEMEHH OCYLIECTBUTbh MOAEPHH3A-
LU0 MPOU3BOJCTBA;

- YMEHHE PACCUMUTHIBATh ONTHUMAaJIbHbIII MOMEHT CHATHUS ycTapeBluei
MPOAYKLMHU C MPOU3BOJICTBA.

TakuMm o6Gpa3om, AJs MEHEIKepOB OCOOEHHO Ba)KHO YMEHHE COorjiaco-
BBIBaTh (ha3bl BOJIH KU3HEHHOTO LMKJA BBIMyCKaeMOW MPOIYKLMHN U €€
peanu3aliy Ha pbIHKE B KauyecTBE TOBapa, TaK KaK 3TU BOJIHbI HUMEIOT
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OJIMHAKOBYIO 4acTOTy, HO MX (a3bl CUJIbHO oTiauuaroTcs. (YpaBHUBaHUE
4acTOT MPOUCXOAMT 3@ CUET Pa3IMYHON CTENEHN HAIOKEHUsI BOJIHBI B chepe
MPOU3BOJCTBA U BOJIH TOBapOB Ha PBIHKE).

Yacto HabmomaeTcsi cCUTyauusi, KOT/ia OJWH M3 MaJOMOIIHBIX KOHKYpeH-
TOB MOXXET CTaTh BPEMEHHBIM MOHOIIOJVCTOM, BBIMIA HAa PBIHOK C MPOAYKIIY-
eii, 10 OCHOBHBIM IapaMeTpaM CYLLECTBEHHO MPeBOCXOslleil CBOWCTBA Mpo-
JOyKIWH OCTaJIbHBIX KOHKYpPEHTOB. DTO PeXXMM BpeMeHHOW MoHomonuu. Pac-
noyiarasi CpaBHUTETILHO HEOOJBLINMH pecypcamMy, KOHKYPEHT, OKa3aBIIMHCS B
TaKOM TIOJIOKEHWUH, JAOJDKEH OpraHW30BaTh CBOIO CTPATETHIO Tak, YTOOBI B
MUHUMAJIbHOE BPEMsI CyMeTb TOJHOCTBIO Pean30BaTh CBOE MPEUMYILECTBO.

ITonpoOHBIN aHaMU3 3TUX CUTyalUMH ABJSETCA NMPEAMETOM MapKEeTHH-
ra. Jlssl Hallero McciieIoBaHusl Moka JOCTaTOYHO MPEArNoNoXKUTb, YTO TMpPo-
M3BOJUTENb B pe3yjbTaTe TLIATEIbHOIO aHalM3a BEPHO OMpeaenui cde-
py CBOEi NEATEINBHOCTH.

OTMeTuM, OJHAKO, 4TO B JIOOOM Cllyyae AMarpamma crpoca B KOHed-
HOM uTOre OyIeT MMeThb BHI, M300pakeHHBIH Ha puc.5.7 unm puc.5.8.

5.8. PblHOK. CTaLMOHapPHbIA peXnUM

BaxxHeHIIMM 3TanoM IIaHUPOBaHMsA MPOU3BOACTBA SABJAETCA ONpene-
JIeHWe 3aBUCHMOCTH LIeHbl MPOAYKLUMH OT crpoca U mpeminoxeHus. Knac-
CHUYECKHE HCCIIeloBaHUSA B 3TOW 00NacTH AJs CTALlMOHAPHOTO peXHuMa
BbiosIHEHbI A. A KypHo u A.Mapmannom [5.4].

Onn ¢opMann3oBajn 3aBUCUMOCTb 1I€H TOBapa OT CIpoca W TpeIoxkKe-
HUs. 3aBUCUMOCTBH LE€HBl OT CIpoca NMpeJcTaBieHa B BUIE KPUBOW Ha
puc. 5.9a, a 3aBIHCUMOCTD IIEHBI OT TIPEUIOKECHUS — B BUJIE KPHUBOMA, M300pa-
KEHHOH Ha puc.5.96. ABTopamu ObUIO YCTaHOBIEHO, YTO 3TH (YHKUWH He-
MpPepbIBHBI U MX, COOTBETCTBEHHO, MOXHO ammpoOKCUMHUPOBATH rUMepOo-
Jo#t unu napabosoii. B obmem Buae MaremaTHueckue Monenu GyHKUUH
3aBUCUMOCTH LI€Hbl OT CIpoca yIO0OHO MPEACTaBUTb B BUIE COOTHOLICHUS

P G

0 d 0 p
Puc. 5.9a. 3aBUCHMOCTD TIEHBI OT Puc. 5.96. 3aBucumocTh npemusoxke-
crpoca HUSL OT LCHBI
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a
py=0(d)=—"—, a,=Constant 56
a, +a,d '
rzled — CIpPOC, a HEHbI OT MPEAJIOKECHUA — COOTHOLIECHUEM
Py = (P(G) =b, +bc+ bzcz,bl- = Constant (5.7)

Wy napadosoi, rue ¢ — NpeasioKeHue.

Ecnu Hanoxuth rpaduku 3TUX QYHKUMA U OpUHATH MaciiTadbl Ta-
KHe, 4TOOBI YMCIIO €IMHMII, OTIOKEHHBIX 1O OCSIM ¢ U G COBMAIO, TO
HETPYIHO U3 pucyHka 5.10 ompenenuTb TOYKY YCTOHYMBOCTM paBHOBE-
cusl, KOT/1a LEHbI MO CIPOCY U MPEIJIOKEHHUIO PaBHBbI.

Kak BuaHo u3 pucyHkoB 5.9a, 5.96, 5.10, uem Ooiibliie crnpoc, TeM 00Jb-
LIyI0 LEHYy MOXKET 3allpoCUTh MPOU3BOANUTENL TOBapa. UeM MeHbIle LieHa,
TeM MeHbLIe Tpeokenne. M3 kpuBbIX, n300pakeHHbIX HA puc. 5.10 MOX-
HO HAWTH yCTOWYHMBYIO IEHY, YIOBJIETBOPSIONIYI0 00€ CTOPOHEI.

P
A=d-c
P(d)
B C
P(d)=P(c)=0 \A /
I
h(o)
6, 40 d, d,c

Puc. 5.10. OnHoBpeMeHHOE BO3ACHCTBUE CIIPOCA U MPEIJI0KECHUS
Ha IIeHy ToBapa (A — TOYKa YCTOHYHMBOTO PaBHOBECHS)

B camom zene, mycTb NPOM3BOAUTENb PELIM MPOU3BOIUTH MPOLYKLMIO B
o0beme (f , M HA3HAUWI LEHY P (d ) . o Takoif 1eHe ero MpoIyKIHIO
MOXKET KYNUTh TONBKO O | MOKynatesb. [Ipou3BOAMTEND BBIHYKIEH YMEHb-
HIUTh BBIMYCK MPOAYKUMH M CHU3UTH LEeHy. [Ipy 3TOM 4HCIIO MOKymartenei
yBesmuutcs. Ha rpagmke 5.10 Toukn B u C comussarcs. Otpesok A = d — o
M300pakaroUIMil Pa3HOCTh MEXAY MPENIOKEHAEM M CIPOCOM, YMEHBIIUTCSL.
Taxkast curyarust OyieT MPOAOIDKATECS IO PeXMMA, Korna ¢ CTAaHeT PaBHOM
d (cM. puc.5.98). D10 u GyneT paBHOBECHAs LIEHA, KOTJA CIPOC M IMPEIOKe-
HHUe ypaBHOBeLIMBalOTCA. HeTpyaHo mokasaTh, 4TO €CNIM HayajbHas lieHa,
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Ha3HA4Y€HHAs NPOJaBLUOM, OyJeT HUKe p(d ) = p(O), nponasen Oyzner
TNOBBIIIATH €€ JI0 PeXUMa, Korna IeHsl D u P(G) cosnanaor.

5.9. NMpounsBoacTBeHHbIe (hyHKLUU

OnHolt M3 BaxHEHIINX XapaKTepUCTHK, OMpPEessIoUX BO3ZMOMXKHOC-
TH MpPENNpHUsATHUs, ABJISETCS ero NPOU3BOACTBEHHAs (DYHKLMS.

[Mon mpou3BoACTBEHHON (QYHKIMEH B AalbHeillleM moapasyMeBaeTcs
3aBUCHUMOCTb MEXJY KOJMYECTBOM MPOM3BEACHHOIN MPOAYKUMH 3adaHHO-
ro KayecTBa M CpeACTBaMH, 3aTPaueHHbIMU Ha ee u3rorosiieHue. OHa om-
penenseTcss Kak dHAOTCHHBIMU, TaK M 3K30T€HHbIMHU (paKTOpaMu, yIpas-
JSOUMME TPOU3BOJCTBEHHBIM TPOILIECCOM.

K sHOoreHHBIM (pakTOpaM OTHOCATCS: OCHAIEHHOCTb OCHOBHBIM 000-
pPYAOBaHMEM M OpraHM3alMs TEXHOJOTHYECKOTO Mpoliecca, o0ecrednBaro-
mast 3GpPeKTUBHOCTh MCTIOAB30BAaHNA 000pYyNOBaHUS ISl TTepepadoTKu
MOCTYTAIOUINX PECYpPCOB, 00ECTIeUeHHOCTb MPONU3BOCTBEHHBIM MEPCOHATIOM.

K 3K30T€HHBIM — MOTPEOHOCTH B BBIMyCKaeMOW MPOAYKIMHU, LIEHBI Ha
MPOAYKLMIO U PECypChl, ONMpeaesieMble pbIHOYHONH KOHBIOHKTYpOM, a Tak-
K€ HaJIOroBasl MOJIMTHKA IOCYAApCTBa, @ B MCKIIOUUTENbHBIX CIydyasx — ro-
CYJapCTBEHHBIH 3aKa3, 0ObIYHO pacmpefeliieMblii Ha KOHKYPCHOH OCHOBE.

MeTonoM JeNoBbIX UIP BO3MOXHO MPOU3BECTH pacrpeseieHue O0roa-
KETHBIX acCCUTHOBaHM (cM. riaBy 12).

Jlnst onmucaHusl MPOM3BOACTBEHHONW (YHKUIMH B UTPOBYIO MOJENb He-
00X0JMMO BBECTH:

- rmapaMeTp, XapakTepHu3yIHuii CTOMMOCTbh U KaueCTBO OCHOBHOTO
obopynosanus. B Hambonee obmeit Gpopme oH ompenenseTcs BETUINHON
aMOPTHU3ALMOHHBIX H3JEPKEK;

- TapameTp, XapakTepHu3yIOLi BeIMYNHy 00OPOTHBIX CPEICTB, B YaCT-
HOCTH, LICHy PEeCypCoB, 3aTpayeHHbIX Ha MPOW3BOACTBO MPOIYKIMHU ] -TO THIIA;

- 00ecrneyeHHOCTh KaJapaMu.

Ilpumeyanue. JIns npou3BOACTBA OO0 MPOAYKUMU HEOOXOAMMO HC-
M0JIb30BaTh PECYpPChl HECKOJbKUX THUIOB; LIEHA KaXXJOro U3 HUX B JaJsb-
HelilleM 0003HAYaeTCs ABYMs MHAEKCAMU: MHIEKCOM -] - THIIOM BbIMYC-
KaeMoi MpOAyKUUH, U UHAEKCOM - J - HOMEPOM HCHOJIb3yeMOro pecypca.
Tak kak paccMaTpuBaeTCs pbIHOYHAs CHUCTeMa SKOHOMHUKH, (aKTop-ne-
(ULIUT pecypcoB pa3IMYHOrO THMA HecymecTBeHeH. OH aBTOMaTH4YeCKH
YUUTHIBAETCS B BEJIMYMHE PHIHOYHOI 1IEHBI pecypca, MO3TOMY YYHUTHIBAET-
Csl TOJIBKO aOCTPaKTHBIN pecypc — NeHeXHbIe CPelCcTBA, HEOOXOIUMbIE IS
npuoOpeTeHns qr000ro pecypca Ha PBIHKE;

- IleHa TMPOM3BOAMNMON TMPOIYKIMH HA PBIHKE;

- mapameTp, XapakTepU3yoIIUHi palloHaIbHOCTh OPraHU3alUMl TeX-
HOJIOTHYECKOT0 MpPOLecca MPU MPOU3BOACTBE ] -TO MPOLYKTa;
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- K0o3phUIueHT, onpeaeNaouMii MOpalibHbIi U3HOC BBIIIyCKaeMoi
MPOAYKLUMU Ha pa3iMYHBIX 3Talax ee KU3HEHHOIo LUKJIa;

- KO3(ppUIMEeHT MOpaJbHOTO U (PUIUYECKOr0 U3HOCA OCHOBHOro 000-
pPYIOBaHUA Ha PAa3NUYHBIX 3TArax ero XU3HEHHOTO IMKJIA.

COBOKYMHOCTb 3THX MapaMeTPOB IMO3BOJSET ONMpPENeUTh BaKHEHIINe
9KOHOMHUUYECKUE T0KA3aTeNld UCCIeLlyeMOoro o0beKra:

- ce0ecToOMMOCTb TPOIYKIHH;

- I0OXOJ OT €€ pealn3alyy;

- IpuOBUTL U HOPMY TMPHUOBLIH.

WneHTndukanus Npou3BOJCTBEHHON (YHKLHMM OTYACTH OCYLIECTBIIS-
eTCAd Ha OCHOBE 00pabOTKM CTAaTUCTUYECKHUX NAaHHBIX, COOPAHHBIX CIYXK-
00ii MapKeTHHra, 1 YaCTUYHO B Mpoliecce AeJOBOW HIpBbI.

5.10. UpeHTUPUKaALIMA NPOU3BOACTBEHHON PYHKLUN
(uvaeanusnpoBaHHasi MoAenb)

PaccmarpuBaeTcss oqHONPOOYKTOBOE TpENNpuUsiTHE, T'le B KauecTBe
€JIMHCTBEHHOI'0 pecypca MpHUHATA LieHa BCeX 0OOPOTHBIX CPEACTB, YCIIOB-
HO Ha3BaHHas 000OLIEHHBIM pecypcoM. B 3koHOMMKe BecbMa yacTo 3aBU-
CUMOCTh MEXIY CTOMMOCTbIO MPOAYKLMH U LIEHOW 3aTpaueHHOro 06006-
IIEHHOT0 pecypca BhIpakaeTcs 3aBUCUMOCTBIO

- ky
e+ kye (5:8)
rage II- Tekymas cTOMMOCTb MNPONYKLUMH; D — ILeHa pecypca;

ki,i =1,2,3-noctosnnsie ko3hdHIEEHTEI.

I'padux Qpynkumn 5.8 npencrasnen Ha puc.5.11 (xpusas 1) roe I, —
CTOMMOCTh MUHMMAJIbHOTO KOJIMYECTBA MPOAYKIHH, BHIITyCKAEMOTO Mpe-
NpUATHEM TIOCNE 3amycka Il — cTOMMOCTb MPOXYKUWHU B pEXHMME, KOraa
3aBepIIMIICS MyCKOBOW PEeXUM W TPEANpHUATHE HauWHaeT cTabuibHO (yH-
KOMOHMPOBaTh; Il — CTOMMOCTL MPOAYKIMM, KOTAa NpeaNnpuATHe pado-
TaeT B ONTUMAIBLHOM pexume; I1, CTONMOCTh MPOMYKIMK B PEXKUME MakK-
CHUMAaJIbHOIO Meperpy3a, Korja peHTabenbHOCTb MPENNpPHUITHS B pe3yJib-
TaTe HapylleHWs TEXHOJOrMH AENaeTcs pPaBHOI HyIO.

COOTBETCTBYIOILME 3HAUYEHMS LIEHBI PECYPCOB — Po>P1sP2,P30TIO-
JKeHbl 10 ocu abcuucc.

C 10CTaTOYHOH U1 OPUEHTUPOBOYHBIX PACUETOB HA CTaAMM MPOEK-
TUPOBAHMSA CUCTEMbl TOYHOCTBIO, Ha paboueM pexuMe (QpyHKLHOHHMPOBa-
HUs npennpustus rpaguk 5.11 MoxeT ObITH anMpPOKCUMHUPOBAH CTEMEH-
HOU (yHKIMEH
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2 3 1
I1 1 Blr
Hmax
C
11, ] C 7'}
A /
Anmin Anmax
““““ A
A
1_II
Hl
1_IO
0 Po Py smi“ P p3 :Bmax p Q

Puc. 5.11. IlpousBoacreennas ¢ynkuus — 1; ee Mozaenp — 2;
3arparel Ha 000pPOTHBIE CpeacTBa — 3

IT=ap” (5.9)

Ha pUCYHKE JINHUA 2.

[Ipumeyanue. Ilpn MOIENUPOBAHUM MPOU3BOACTBEHHON (QyHKLIMHU pa-
BEHCTBOM (5.9) mapameTpbl (U (Q cjlenyeT BbIOUpaTh Tak, 4TOObl KpHBas
npoxoauna yepe3 Touky C (cMm. puc. 5.11) u Haunyuymee npubIMKeHHe
HUMEJI0 MECTO Ha y4acTke

Pmin ~ Pmax

[Ipexne ueM mepelTH K OCHOBHOM 3ajauye, CBA3aHHON C ONpeleeHUEM
ONTUMAJIbHBIX PEXMMOB pabOThl, OCTAHOBUMCS Ha BO3MOXHOCTU HCIOJb-
30BaHMs MpocTeiiieil Monenu, npencraBieHHol Gynkuueit (5.9). B stoit
¢yHKUMM KO3(Q(GULHMEHTY (J TOCTaBUM B COOTBETCTBHME BEJIMYUHY amop-
THU3ALMOHHBIX PACXOA0B, XapaKTEPHU3YIOIIMX TMOBbBIIIEHNE KayecTBa U Mpo-
M3BOJUTENBHOCTh OCHOBHBIX CPEACTB MPOW3BOJCTBA, a MapaMeTpy O, —
KayecTBO TEXHOJIOTMYECKOTO Mpoliecca — ero 1enecoodpa3HoCcTb M opra-
HU30BaHHOCTH. [Ipy OMHOM W TOM XK€ OCHOBHOM 00OpYymOBaHUU 3(PQek-
TUBHOCTbH NMPUMEHEHHs JAaHHOT'O Mpolecca OmpeneisieTcsl opraHn3anuei
BCETO TEXHOJOTMYECKOro LUWKIa. B ciaydyae pannoHanbHO MOCTPOECHHOMN
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TEXHOJIOTHH TPU HENoTpy3e o0opynoBaHus Jt0Ooe, Nake He3HAYUTENb-
HOE, yBeJIMUYeHHe KOJIMYEeCTBA BBOJAUMBIX PECYPCOB, MPUBOIUT K yBeIUde-
HUIO KOJIMYECTBA MPOM3BENCHHON NPOAYKIMHU. B TO %e BpeMs, eclii B TOUHO
COTJIACOBAaHHBI TEXHOJOTHUYECKHI MPOIecC BBECTH M3JMIIHEE KOJINYECTBO
pecypcoB, TIPOU30eT HapylleHHe MPOU3BOJCTBEHHOTO LIMKJIA U B PE3yJib-
TaTe pe3Ko yMEHbLIUTCS PEeHTabeIbHOCTb.

DT 0COOEHHOCTH TPOW3BOJCTBA YETKO IpeacTaBieHbl Ha puc. (5.11).
Ha xapakrepuctukax 1 u 2, n3o0pakeHHBIX Ha pHUCyHKe, ydacTku AB un
A B, cooTtBeTcTByIOT pabouemy pexumy. Touka A oToOpakaeT pexum,
KOr/ia mpelnnpusITHe Mmoclie 3amycka MpoU3BOACTBA Havano paboTarh Mo
MOJHOMY TEXHOJIOTUYeCKOMY LIMKIY, HO elle He 3arpy’keHO ONTUMalbHO.
Touka C(C,) orobGpaxkaeT pexkuM HOPMaNbHOW (ONTUMAILHON) Harpys-
KM, KOTJa NpeanpuaThe NaeT MaKCHMajbHYIO MPUOABOYHYIO CTOUMOCTb.
Touka B m3o0paxkaeT pexuM MNpeesibHOM 3arpy3Kku, Korja B pe3yibTare
4Ype3MEpPHOro Meperpy3a TeXHOJOTHYEeCKOro 000pyA0BaHUs HapyIIaeTcs
PUTM TIPOM3BOJCTBA HACTOJBKO, UYTO MPUOBLIL OeiaeTcsl paBHON HYIIIO.
Ha pucynke, kpome NMpoW3BOACTBEHHOW ()YHKIMH, MPEICTABIEHHON B BHIE
noructudeckoit pyHkuun (5.9), n300pakeH ayd 3, MpeacTaBISIOMUN CO-
OTHOILEHNE

[I=cp=0c

BbIpAKarOUIC€ LCHY 3aTpavruBa€MbIX O60pOTHHX CpeaAcTB U OCHOBHO-
To 060pyIlOBaHI/I$[ B pE€KHUME, KOTaa an6aBquaﬂ CTOUMOCTDb paBHAa HYIJIIO.
Kak BUAHO U3 PUCYHKA, B ONTUMAJbHOM PEKUME BEJIUYNHA an6aBoq—
HOM CTOUMOCTH onpeaeaaeTcds MakKCUMaJIbHbIM 3HAY€HUEM PAa3HOCTHU

o

ap —cp= (AH)max (5.10)

Ipumeyanue. Tlpu TakoM TIpeICTaBICHUHN MPOW3BOICTBEHHON (PYHK-
LUU U3JICPKKU HA aMOPTHU3ALUI0 OCHOBHBIX (DOHIOB BKIIIOUEHBI B 4JIeH
CP, uTo O3HAYaeT WX JUHEIHYI0 3aBUCHMOCTb OT KOJIMYecTBa nepepado-
TaHHbIX pecypcoB. OueHb YacTO MPH KBAa3UCTALIMOHAPHOM pexuMe (PyHK-
LMOHUPOBAHKS MX YYUTHIBAIOT OTIENbHO. B MHOM cilydae MpoW3BOJCTBEH-
HYI0 ()YHKLUIO HYXXHO 3aMEHHUTh Ha

IM=ap® —cp-TI, (5.11)

rae HO = Const - CpelnHss BeJIMUMHA aMOPTHU3aLMK MPU KBa3UCTa-
LMOHAPHOM pexuMe (QYyHKLIHMOHHPOBAHUS MPEANPUATHUS.

31eck HEOOXOIMMO OTMETUTh OJHO (PYHIAMEHTaNbHOE OOCTOATENbCTBO
-NIPOM3BOJCTBEHHAs (YHKIMS, 3anucaHHas B ¢opmyne (5.9), BbIpaxkaeT
BXHEMIINH SKOHOMMYECKHI 3aKOH, 3aKOH MPHOaBOYHON CTOMMOCTH.
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Pa3HocTh (5.10) oToOpakaeT MOBBIIIEHHE CTOMMOCTH FOTOBON Mpo-
JOYKIMH 32 CYET palMOHaJbHOW OpraHu3audu TpyAa, B pe3ysbTaTe yero
CTOMMOCTb T'OTOBOM MPOIYKLUH BbIIIE BEJIUUMHbI U3JEPKEK HA €€ MPOU3-
BOJCTBO. B TO e BpeMsi CTOMMOCTb He SBJISIETCS MOJHOW PHIHOYHOM OLeH-
KON NMPOW3BENEHHOTO MPOIYKTa.

Kak yxe oTmeudanoch, pplHOYHasi CTOMMOCTb MPOAYKLINHU OTIpeaesseT-
Csl HE TOJIbKO SHAOTCHHBIMM TapamMeTpaMu MpOU3BOAsAIIEH cuctembl. Pe-
manmuM (akTopom, OMpeeNsomUM PHIHOYHYIO CTOUMOCTh MPOAYKIIHH,
ABIIIETCA KOHBIOHKTYpa.

B ycnoBusx ctabuiabHON KOHBIOHKTYPBI PhIHOYHAs CTOMMOCTH (10X0n),
KOTOpBIH B manbHelmeM 06o3HayaeTcss OyKBOM (f, JOJDKHA YAOBJIETBO-
pPATH yCIOBUIO

d=1IL (5.12)

B obwem ciyyae noxon OoTiaM4YaeTcs OT CpefHell CTOMMOCTH MpOM3Be-
JEeHHO! MpOAYKLHH, ompenessieMoil KOHbIOHKTypoi. Takum oGpa3zom,
roToBas NMPONYKLHA UMEET ABE OLEHKHU: cTOMMOCTH II, ompenensemyro
5 PEKTUBHOCTBIO MPOM3BOICTBEHHOTO MPOILIECCA, M A0XOI (] — OLEHKY,
YUHUTBHIBAIOLIYIO pPealbHYI0 CUTyaluto Ha pblHKe. (CTeneHHass QyHKLHSA,
n3o0paxeHHas Ha puc.5.11 (kpuBas 2), oToOpaxaeT TONIBKO 0COOEHHOC-
TH TIPOM3BOJCTBEHHOro mpouecca). KosebaHus, BeI3BaHHbIE M3MEHEHUS-
MH KOHBIOHKTYpPBI NPHA OMpPEAESEHUN CTOMMOCTH, NTOKa HE YYUTBIBAIOTCS,
TaKk Kak 37€Chb paccMaTpHUBAETCS KBa3UCTALMOHAPHBINA pEXUM.

B camom nene, BHyTpeHHSs peHTA0EIbHOCTb MPENNPUATHS 3aBUCUT OT
Pa3HOCTH MEXKAY CTOMMOCTBIO MPOAYKLMUHU U U3AEpKKAMU. Y Ipennpus-
T, Ile U3AEPKKU PaBHbI JOXOAY, MPUOABOYHAS CTOMMOCTb paBHa HYJIIO.
VYcnoBue paBeHCTBa MpUOaBOYHOI cTOMMOCTH O COOTBETCTBYET COCTOSIHHIO,
KOrja Npou3BOACTBEHHAs (YHKLMs MepeceKkaeTcsl ¢ MpsAMOi, cM. puc. 5.11.

IIpexxne Bcero oTMETHM, YTO BKJIIOYATh B pabouMii yyacTOK XapakTe-
PUCTUKHU YYaCTKHU, PACIOJIOKEHHbIE MpaBee TOUKU B wiu nesee TOuku A,
He cieqyeT. DTUM y4acTKaM COOTBETCTBYIOT PEXHMBbI, Tle MprbdaBouHas
CTOUMOCTb OTpPULATEJbHA.

[MoaTOoMy B nmajpHeifmeM 1moj MPOU3BOJICTBEHHON (YHKIMEH moapasy-
MeBaeTCs TOJNBKO OTpe3ok AB .

Teneps paccMOTpyM, B KaKMX Mpeaesiax MOTYT MEHSAThCS Kod(puim-
€HT (] ¥ MOKa3aTejb CTEMEHU (L — C TE€M, YTOOBI OHU MOIJU OOBEKTHBHO
OTpaXaTh peajlui PalMOHaIbHO (PyHKUMOHUpYOLLEro npeanpuarus. s
aT0ro B BhIpaxenuu (5.9) npumem g =1, o =1 .Torna crenennas pyu-
KLll/lﬂH o0paTHuTCcs B ypaBHEHHE MpPsIMOM

= p = 0.
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[lycTs mpou3BOAMTCS MOAEPHHU3ALMA OCHOBHOTO 00OpyAOBaHMA. DTO
O3HayaeT, YTO  MapaMmeTp dnpuHUMaeT  pAO  3HAYCHHI
{Cl} =a,,d,,...,d,, Takux, 4to a; < d, <... < d,. [lonyunm my4ox
Tydei, TpoXoAALIUil yepe3 Hayano koopauHat. Yem Oonblue 3HaueHUE
a, TeM Obictpee pacteT GpyHkuus [1. DTo CBONCTBO MOJeNnN XOPOIIO WH-
TepHpeTHpyeT TPUBUAIBHYIO MCTHHY: YeM BbILIE Ka4eCTBO TEXHOJOrHYec-
Koro obopymoBaHus, TeM 3¢ (eKTuBHee nepepadaThiBalOTCS PECYpChl U TEM
0oJbIlIe TIPOU3BOAUTCS MPOAYKIHU (CM. puc. 5.12).

AT a;

0 P
Puc. 5.12. 3aBucumocTh NMpOU3BOJACTBEHHOW (YHKIIMK OT mapamerpa (f

Jnid BBIACHEHHUS 3HAUEHHUs MapameTpaQ, — MoJoXuM B pyHkuuu (5.9)
a = 1 (KauecTBo, a 3HAYUT ¥ CTOMMOCTb, OCHOBHOTO 0GOpYIOBaHMS HeE-
W3MEHHBI). gorna (opmyna umeer BUI

PaccmoTpum Tpu ciydas Ol < 1;0(1 = 1;0(1 > 1. JIns Bcex Tpex ciy-
yaeB (yHKUUS M300paxeHa Ha puc. 5.13.

OueBuIHO, UTO B Cily4yae, Koraa (y, > 1, Ha BceM paboueMm ydacTke Xa-
PaKTEepPUCTHKH npeanpustue pabortaet B youiTok. Korna of = (),mpen-
NpUsTHE HE AaeT NpuOaBOYHOIl CTOMMOCTH, M TOJNBKO B ciydae O <1
npeanpusTHe ee co3aaeT.

CrnenoBaTelbHO, OCTaHABJINBAsACh Ha MOJEJH, NMPEACTABICHHON ypaB-
HeHueM (5.9), Hy)KHO BBIOMpaTh TaKyl0 OpPraHHU3alUI0 MPOU3BOICTBEHHO-
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0 P

Puc. 5.13. 3aBucumocTh Npou3BOACTBEHHOM (YHKLMU OT mapaMmerpa Ol

o, <l; a,=1; a;>1

ro TpoIecca, KOrja mapaMeTp (] HauOOJBINWIA, a mapaMeTp O JICKUT B
avanazone () < o < | ¥ UMeeT MUHHMMAJIbHOE 3HAYEHHE.

VuauteiBasi, 9T0 (] — U QL ABISIOTCS (PYHKIUSIMH BEKTOPOB Y,Z u
psana npyrux (hakTOpOB, OMpPENeNsieMbIX YHIOTCHHOW W SK30TCHHOW cpe-
JaMU, 3TH TTapaMeTPhl, €CJIM OHU 3aBUCAT OT MEHEIKEPOB, JOJDKHBI OBITH
BbIOpaHbI Tak, 4TOObI IO BO3MOXKHOCTH BeJIMYMHA (¢ ObL1a Obl MaKCHMallb-
HOM, a o — MuHMManbHOi B mpepenax ) < oL < 1.

B nmanbHeifmem s onmucaHusi MPOW3BOJICTBEHHOIrO Mpoliecca f -ro,
ie {i } npeanpusaTia OyAeT UCMOIb30BaThCA MOJEIb MPeANpUATHs, Npe.-
CTaBJIEHHAsl MPOU3BOACTBEHHON (yHKIIME.

I, =a,p”

COBOKYMHOCTh MMapaMeTpPoOB (I, O, MPEICTaBISACTCS B MPOCTPAHCTBE

3TUX MapaMeTpoB, Il€ BEIUYMUHBI (¢ U O OTKJIAaAbIBAKOTCA BIOJIb JACKap-

TOBBIX OCEll KOOpAMHAT. BenuunHa p — 4’612 + az XapakTepusyromas

i—e OpeanpusaTre, HaA3bIBACTCA MOAYJIEM BEKTOpA MPOMU3BOACTBCHHBLIX Ila-

paMeTpoB.
U ko3 duumeHt ¢, 1 nokazaTeslb CTENEHN O SIBJIAIOTCS CIOKHBIMU (yH-
KIMAMH NapamMeTpoB BekTopos ), 7/ M MHOTMX BHeImHHX dakTopos. ITo-
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pPOOHO O BEKTOpaX KauecTBa ) M TEXHUYECKOro ypoBHA  cM. pabory [5.3].
VYMECTHO, OHAKO, 3aMETUTh, YTO HEKOTOPbIE U3 HUX, HANPUMED, BEIUYMHBI
HaJIOTOB, PbIHOYHBIE LIEHbI MHOTUX PECYpCOB, LieHa OCHOBHOIO 000pyI0Ba-
HMA — BeUYUHbl Oojlee WM MeHee ompejeeHHble. C HEKOTOPbIM PUCKOM
MOYKHO CUHATATh W PHIHOYHYKO CTOMMOCTb FOTOBON MPOMYKLUUH CPEIHETO Ka-
YyecTBa BEJMYMHON B Kakol-To Mepe ompefeieHHoil. Ho cpeau 6onbuioro
Yyclia TapaMeTPOB, XapaKTEPU3YIOMKX OOIYI0 KOHBIOHKTYPY, C KOTOPOH
MOXKET CTOJIKHYTbCS NPOU3BOAUTENL TOBAPOB HA PBIHKE, €CTh U TaKHE, O KO-
TOpPBIX OH MMEET BeCbMa U BechbMa MPUONU3UTENbHOE MpejcTaBiaeHue. K atum
(akTOpaM MpexJe BCEro OTHOCATCS MapaMeTpbl, XapaKTepU3YHOIIne TeXHH-
YeCKUI YpOBEHb NPOU3BOJICTBA KOHKYPEHTOB M Ka4eCTBO MPOLYyKLUUH, KOTO-
PYIO OHM MOTYT MpeNCTaBUTh Ha pbIHOK. [loka paccmaTpuBaroTcst obOuive
C000paXxeHUsA, MOKHO CUUTATh, YTO Cpelu (PaKTOPOB, XapaKTEPU3YIOLINX
3HAaYEHU MapameTpoB d = (pl(Y, ZS n o= (pz( ) , U KaxJ10#
n3 (pyHKUMIA CyLIeCTBYIOT JBE Ipymibl 3HadeHuil. [lepBas — Oosee win MeHee
OTpeieNIEHHas!, BTOpast — MPEUMYHIECTBEHHO MaJlo M3BECTHAs MEHEKepaM
NpeaNpUATHS, IUIAHUPYIOLIEr0 NMPOU3BOACTBO HOBON Pa3HOBHIHOCTH Tpa-
JULUOHHON mpoaykuuu. B 3TO# #ajleko HEOJHO3HAYHOU CHUTyalUU JIULO,
NPUHAMAIOILEE PELICHHE, MOCTABJIEHO B HEONPEAEIEHHOE TOJIOKEHHE, KOTaa
MPUXOANUTCS] MPUHAMATh PELIEHUS B YCJIOBHAX PHUCKA.

5.11.0nTuMmunsauus pexuma pyHKLLMOHUPOBaAHUA
npeanpuaTus

Bri6upas onTuManbHbIi pexuM (YHKIMOHWPOBAHUS MpPEANPHUSITHSA,
clenaeM psi MpPeanooKEeHHH.

[TycTs B pesynbTaTe npeaBapUTENbHON MOATOTOBKM WH(OPMALMK aHAIM-
THKY, ONTUMH3UPYIOLIEMY PEXUM 3arpy3KH MPeArpusiThs, U3BECTHBI 3Haue-
HHS MapaMeTpoB MPOM3BOJICTBEHHON (GyHKUMHU. Toraa, UCXoas U3 MPUHATHIX
corjaueHuii, MoJesb MPOU3BOJCTBA MOXHO IMPEACTaBUTh COOTHOLIEHUSMHU

[M=ap*; o=p; All=ap*-p (5.13)

a>1;, O<ax<l (5.14)

OnTUManbHBIM CUMTAETCS PEeXHUM, MPU KOTOPOM NMpubaBOYHAs CTO-
umocts AJ] moiyuaeT MakcuManbHOe 3HaueHUe (Ha 3TOIl cTaaiuu ONTU-
MHU3AL1M €MKOCTb PbIHKA CYMTAETCd HEOTPaHWYEHHOM).

CrnenoBaTesibHO, B pacCMaTpUBAaeMOM Cilyyae BOMPOC CBOIMUTCA K pe-
LIEHUIO 3JIEMEHTAapHOM MaTemMaTudyeckoil mpobieMbl — 3ajaye onpenese-
HUSL 3KCTpeMyMa (QyHKLHUH
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AIl=ap® — p > max (5.15)
npu ycnoBusx (5.14), korga eMKOCTb pblHKA HEOTPaHUYEHA.
HicKkOMBII BKCTpeMyM oOmpeneseTcs U3 ycJIOoBHs

cMH_O

dp (5.16)
OTKyJa |

« (1 a-1

ao
nu
X | ]
II =a — :
ao.

* *
[MosyueHHBIe TaKMM 00pa3oM 3HaueHuA [ [ p o0ecrnevynBarOT Mak-
CUMYM TMPUOABOYHON CTOUMOCTH

e L
1 a—1 1 a—1
max — 9| — — | — R (5.17)
aol aol

(AIT)

rae
a>1; O<ax<l.

3HauYMTENbHBIM WHTEPEC MPEACTABIAET BHIOOP COOTHOIICHHUI mapamer-
pPOB (@ M (L M KOJHMYECTBA PecypcoB [0 TpPH KOTOPBIX JOCTUTAETCS ONTH-
MaJibHOE 3HauyeHUe MPUOaBOYHON CTOUMOCTHU AH*.HM onpeJeNieHus
3TUX COOTHOIIEHUN paccMoTpuM Bbipaxenue (5.17), KOTOpoe 3amuiieM B
OKOHYATENLHOU (opme.

1
(AH)maX = L o l -1 (5.18)
aol o

OkcTpemanbHoe 3HadeHue (5.18) OblI0 MOMydeHO MpHW 3aJaHHBIX 3HA-
YEeHUsIX TapaMeTpoB (I, Ol.
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[MnaHupyst MpOU3BOACTBO HOBOW MPOAYKLHUH, JINLA, NPUHUMAIOLLKE
pelieHus, Kak MpaBWJIo, JJKHbI 3a00TUTBCS HE TOJNBKO O BbIOOpE Haj-
JieKallero IjiaHa, HO JOJDKHbI COBEPIIEHCTBOBATh M NMPOM3BOJCTBO. Pac-
rnojiaraeMble CpeJCcTBa NOJDKHBI OBITH BBIIENEHBI Ha 000poTHBIE (POH-
Abl, Ha MpeoOpa3oBaHMe MPOU3BOJACTBA U yIydllleHUE TE€XHOJOrHYec-
KOro mpouecca.

Jlns pemeHus 3TON 3aJadd pacrojiaraeéMble IEHEXKHBIE CPENCTBA HyXK-
HO HCTIONIb30BaTh TaK, 4TOOBI MPHOAaBOYHAS CTOMMOCTBH B pe3ysbTaTe pa-
LUOHAIBHOTO paclpeleseHns MHBECTULMNA cTana MaKCUMAaJbHOM.

[Ipu pemieHun 3ToH 3aAa4u UCXOAHBIMM JAHHBIMU SIBISIFOTCS:

1. TIpon3BoacTBEHHAsA (YHKLMs CyLIECTBYIOILEro Mpolecca, MpeacTaB-
JIeHHasl PaBEHCTBOM

_ Uo
I, =ayp,

n npubaBoyHasi CTOMMOCTb, paBHas

_ Uo
Ally =ayp, "’ —py
2. CTOMMOCTHBIE XapaKTepUCTUKH, omnpenessieMble (PyHKUUAMHU:

- cebecTOUMOCTBIO  06OpyMOBAHUA — Sa a,o,p), rae
a=a,+a;=0,+0; p=p,+p; (a,aap)- Mable

npupalieHus napaMeTpos;
- ce0ecTOMMOCTBIO MOAEPHHU3ALNN TEXHONOTHYECKOro mpolecca
Sa(a,oc,p); o
- ce0eCTOMMOCTBIO 0OOPOTHBIX CPEICTB Sp (Cl, a, p);
- cyMMapHOil ce0ecTOMMOCTbIO MPOU3BOACTBEHHOTO Mpoliecca

S=8,(@ap)+S,(@ap)S,(aap) .

IIpennonaraercs, 4To:
- OCHOBHOW KamnuTal COCTOUT U3 IBYX 4YacTeil:

S=58,+AS.

rue SO — CTOMMOCTbH cymiecTByromero npouecca; AS — Bo3MoxHbII
00beM HOBBIX MHBECTHLIMIA;

- mpupalenus cocraisomux 4, 0L, O Majbl 10 CPaBHEHUIO € UX Ha-
YallbHBIMK 3HAaUeHUAMU g, Oy, P -

(a<a0; a<0ly; p<p0) (5.19)
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TpedyeTcs:

pacnipenenuts uHBecTHMH /S Tak, uTOOBI B pe3ysbTaTe COBEpPLIEHCTBO-
BaHUsA NPOM3BOACTBA NpubaBouHas ctoumocTb A[] mocTurana mMakcumyma.

Y4auTbiBas MPUHATHIE MOJIOKEHNS, QYHKINIO MOXXHO TPEICTABUTH B
BUIE

_ (og+a)

I =(ay +a)py +p)™

Torﬂa HpI/I6aB011Ha$I CTOUMOCTb

ATT=(a, +alp, + p) ) - (p, +p) 20
M OrpaHNY€HUE NPEACTABUTCA PABEHCTBOM
S=8y+S,+S5,+S,

Jutis ontumusauuu QyHKIMOHaNa BBEJEeM MHOXuTeb Jlarpanxka u
3anyieM ONTHUMU3UPYEMblil (yHKLMOHAI B BUIE

ATT = (a, + a)p, + p)(“““*) ~(Po —P)+AS = (S +S, +8, +S,)I>max

CornacHo NMpUHATOMY IOJIOKEHHIO O MajnocTu npupamenuii d, O, O
(yHKIIMOHAN AOMYCTHMO JWHeapu3oBaTh. Ho mpemBapuTeabHO ompene-
JIUM YCIIOBUS 3KCTpemyma, OHU UMET BUL

L (po +p) " =28 (a,01,p)=0
2. (a, +a)ln(p, + p)p, +p) "™ — 28 (a,a,p)=0
3. (a +a)ay +a)py +p) @ —1- A$(a,0,p)=0
4. S—|Sy +(S, +S,+5,)|=0 (521)
f-PBa, & B & S

oa oo op
Cuctema 1-4 HenuHeliHasi. YUYHWTHIBas MNPUHATBIC NPEANOJIOKEHUA O

MaJIOCTH BCJIWYHH Cl, Ot,p, OTU YPaBHCHHA MOXXHO JIMHEAPU30BAThb.
Ilocne uckmovyeHus }\‘ " JIMHCapu3alun MOJYUYUTCA CUCTEMA

ko + ki3p = kg
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kyja+ k3o + kyyp = ks,

rae
kz'j:kzj(a0=a0’p0);
i,je{1,2,3}.

PeHII/IB cuctemy (5.22), HETpYAHO ONpeAeIUTh 3HAYCHUA a o( ,p
u }\‘ JOCTaBsAoIue dKcTpeMyM (yHkuuoHany AJ] B Touke, rne npu-
0aBoYHast CTOMMOCTb MaKCHMaJbHa.

Tenepb MbI MOJy4MM BO3MOXHOCTH ONpPENENUTh 3HaAYSHUE ONTHMallb-
HoTro Bbllycka. CornacHo BblpaxkeHHto (5.20) OHO paBHO

* * (a0+(x*)

Aﬂz(ao +a Xpo +p )

HHorga opranuszaropy Npou3BOACTBA NPUXOAUTCA pelIaTh 3aAady, Kak
cleqyeT BKIAABIBATh pacloyiaraeMbele cpelacTBa. ToJbko JIH:

- B COBEpPILUEHCTBOBAHUE HOBOr0 00Opya0BaHUA?

- B yJydYllleHWEe OpraHu3alud TeXHOJOTHYecKoro mpouecca?

- B paclIMpeHHe MpPOU3BOACTBA?

Wnun npennoutuTesnbHel BKIaablBaTh CPEeACTBA:

- OJTHOBPEMEHHO B 000pylOBaHME U TEXHOJOTHMYECKUi mpouecc?

- OJJHOBPEMEHHO B TEXHOJOIM4eCKUi mpouecc U 000pOTHbIE cpelncTBa?

- OJIHOBPEMEHHO B 00OpOTHbIE CpeiacTBa U 00OpynoBaHue?

Wnu e B M3MEHEHME BCEX TPEX COCTABIISIONIMX MapameTpoB d, 6,5?
C moMo1blo Moy4eHHo# cucteMbl (5.22) HETPyOHO paccMOTpeTh BCe Ba-
PUAHTBl U OTBETUTh HA BCE 3THU BOIMPOCHI.

[TosyueHHBbIE pelIeHnsT OPUEHTUPOBOYHBI, TAK KaK MOJENb HE OXBAaThl-
BaeT BCEr0 MHOrooOpa3us peasbHbIX IPOLECCOB, OJHAKO OHA MOJIE3HA TEM,
4TO MO3BOJIAET OLEHUTh BO3MOXKHBIE MyTH pa3BUTHs. Pacnonaras atumun
JAHHBIMU U UMesl B BUAY ()aKTOpbl, HE OXBAUE€HHbIE MOJENbIO, OpraHu3a-
TOp MPOU3BOJCTBA MOXKET MPUHUMAaTh Oosiee 00OCHOBaHHbIE PEILEHMUS.

Pe3tlome

[IpennoxeHa 1 060CHOBaHa Uepapxuyeckas MOJeNb [J100albHOR KO-
HOMUKH. B mepBbIil ypoBeHb MOJIENIN BKIIOYEHO BCE MHOXECTBO MpeIpH-
ATHAW, HA KOTOPBIX MPOU3BOAUTCA BAJOBOU MPOAYKT MUPOBON IKOHOMHU-
ku. Ha BTOpoM, TpeTbeM, YETBEPTOM M MSATOM MNPECTABICHO MHOKECTBO
OTpaciIeBbIX PbIHKOB, MHOKECTBO PBIHKOB FOCYAapCTB, MHOKECTBO PbIH-
KOB PKOHOMHYECKHX OJIOKOB M PHIHOK TNI0OaIbHON SKOHOMUKH, (QYHKIIM-
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OHMpYIOIIMX B cpene, oTkyaa Cuctema yeprnaeT pecypchl, U Kyla OTBO-
JUTCSI POU3BENEHHBIH MPOLYKT.

ChopmynrpoBaHbl OCHOBHbIE TOHATUSA M ONpEAESeHbl B3alMHbIE OT-
HOIIEHUS MEXKIY 3JE€MEHTaMu MOJEIN.

Uutn poBaHHbIe UCTOYHUKHN

5.1. HabarsH A. B. Mopens 00pa3oBaHusl BOJHOBBIX MPOLIECCOB B CO-
LHaJIbHO-3KOHOMUYEcKkUX mpoueccax//[IpobieMbl MaIMHOCTPOEHUS U aB-
Tomatu3auuu, 1996, Ne3—4 — C.35-48.

5.2. DHuuMKIONEnMS.

5.3. Mabaran A. B. KauecTBo, TexHudeckuii ypoBeHb, yHU(UKALUSI 1
3((HeKTUBHOCTD Pa3BUBAIOIMINXCS TEXHUKO-3KOHOMHYECKUX CHCTEM.— M.:
HzparenscTBO ctanmaptoB, 1992.— 172c.

5.4. Jlanre O. Begenue B skoHOMUKY.— M.: TIporpecc, 1964.— 295 c.

249



IMABA 6. MOAEJINPOBAHUE CUCTEM
(CTATUMECKUU PEXXUM)

6. 1. DK30reHHble U 3HOQOreHHble PaKTopbl, onpeaenstoume
pa3BUTUE TEXHUKO-IKOHOMMUUYECKMX CUCTEM

Pa3BuTHe Hay4YHO-TEXHMYECKOIO MpOrpecca COMPOBOXKIAETCA PAIOM
BOJIHOBBIX MPOLIECCOB Ha BCEX YPOBHAX 3KOHOMHUKHU. IIpouecc mpeobpa-
30BaHUI HAYMHAETCS HA OTAEJBHBIX MPENNPUATHIX, MPOU3BOAAMX Ma-
TepuajbHble U TyXOBHbIE Oylara W, 3aTeM, paclpoCTPaHsAeTCs Ha BCKO OT-
pacnb. Pa3BuTne compoBoXkaaeTcsl HEMPEPbIBHBIM U3MEHEHHEM CpPENCTB
npousBojcTBa. M3MeHAIOTCA Kak OpylIus MPOU3BOIACTBA, TaK U TPyHO-
BOI mMoTeHuMan nomynsiuuu. Hexorpa OmaromonydyHsle NPeANpUATHS U
OTpaciy, MOCTaBJIABIINE HA PHIHOK MPOMYKIHIO, BIOJHE yJOBJIETBOPSB-
LIyI0 B3bICKAaTeNbHbIE BKYCHI MOTpeOUTENell, B CBSI3W ¢ BOSHUKHOBEHHEM
HOBBIX TEXHWYECKHUX HMIeil M HOBBIX TEXHOJOTMYECKMX BO3MOXKHOCTEH yc-
TapeBaroT. JTO BBIHYXKAAaeT MEHEI)KEPOB HENpepbIBHO MOIEPHU3NPOBATH
MPON3BOIMMYIO MPOAYKIHMIO U COBEPLIEHCTBOBATH NMPOU3BOACTBEHHBIN
npouecc. Ilepen nuuom, NpUHUMAIOIIKUM peLIeHHe, HEMPEPbIBHO BO3HU-
KaloT 33a/laull COBEPIIEHCTBOBAHUSA MPOU3BOAMMON MPOAYKLUUU U CHHU-
KEeHUsA ee ce0eCTOUMOCTH.

W3 mmpokoro crnekrpa 3ajnad, KOTOpble PbIHOYHAA KOHKYPEHLMs CTa-
BUT Mepel] pyKOBOJUTENEM, PeIlaloIUM MpodieMy MaKCHUMHU3aLUN CBOEH
NpUOBUIM, PACCMOTPUM BaXKHeWIINe, oNpeestolie ero TeXHNYEeCKyo U
(MHAHCOBYIO TMOJIUTUKY. DTUMH 3aJa4aMu SBISIOTCS:

JIOCTOBEPHBIII MapKeTHHT;

- ONTHMM3ALM KayecTBa MPOM3BOAMMON MPOTYKIHH;

- ONTHMH3ALMA PEXKUMa MOCTABOK MPOAYKLHNH;

- CBOEBPEMEHHas MOJAEpPHU3ALUs MPOIYKLUH;

- CBOEBpPEMEHHAas MOJEpHM3ALNs MPOU3BOACTBA.

H3yueHuto npoOieMbl MapKeTUHTa MOCBSIIEHbl MHOTUE paboThl (CM.
Hanpumep [6.1]). ABTOp nanek OT MBICIH paccMaTpuBaTh 3Ty NpodjeMy B
nojaHoM o0beme. CBOM cooOpa)keHHs MO MOBOILY OpraHM3allu Mapke-
THUHTa s U3J0KUI B MoHOTpaduu [6.2], roe mocTaBieHa U pellieHa Bax-
Helimas 3agadya (GOpPMHUPOBAHUS KPUTEPHsl ONTHMyMa IJid MPOEKTUPOBa-
HUSl U COCTaBJICHMS 3aKasa.

H3yueHre BOJHOBBIX MPOLECCOB 1LI€ec000pa3Ho HayaTh C paccMoTpe-
HUSL IPOOJIEMBI CHHTE3a OTIENbHBIX BOJIH.

Ota 3ama4a OOBIYHO CBOOWTCS K ONTHUMHU3ALMHN TUMOPAa3MEPHBIX psi-
noB komruiekcos TexHudeckux ctenctB (TPP KTC) u oTnensHBIX 37eMeH-
TOB, YJIEHOB 3THX PAIOB.
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Xotsa KTC uMerT AMHAMUYECKYIO0 MPUPOLIY, UX CTPYKTYpbl hopMupy-
IOTCSl HA CTaTHYECKUX MoJIeisxX. B 3Toil rmaBe usnaraercs opuruHaibHas
METOAMKa MPOEKTUPOBAHMUS, MO3BOJAIOLIAA CTPOUTH PSAAbl C MOMOIIBIO
CTaTUYECKUX Mojeneit. InHaMudecKkue MOIENH TeXHUKO-2KOHOMMYECKIX
BOJIH paccMmaTpuBatoTcsi B rnaBax 7, 10 u 11.

[Ipo6yieMa MPOEKTUPOBAHUS ONTUMAIILHOW CHCTEMBI MPOIYKIUU HE ¥C-
YeprbIBaeTcs pa3pabOTKONW METOIOB aHATUTHIECKOTO MOCTPOSHHS OTITHMAlTh-
HOTO THIOpa3MepHoro psaa. Utoos tummammsa KTC, obpa3yromux onTu-
MajbHBIe psAmbl, obecredmia 3GPeKTHBHOCTL pa3padaThIBaeMO CHCTEMBI,
HEo0X0AMMO PacCHIMPUTh TPAaHULBI TEXHUKO-3KOHOMUYECKOW Cpelibl, B Mpe-
Jienax KOTOpoil paccMaTpuBaeTcs MHKeHepHas 3afgadya. OJHOBPEMEHHO B
camoil cucteme ciefyeT UcKaTh (aKTOphbI, BIUSIOLIME Ha €€ pa3BUTHE.

OcTaHoBUMCS Ha MmpoOjieMe ompeaeleHUs UCXOAHbIX JaHHBIX, MOJO-
KEHHBIX B OCHOBY ?KOHOMMYECKOr0 M CUTYallMOHHOTO aHalu3a Cpejbl, B
KOTOpO# noJKHa (yHKLUHOHUPOBATh MPOEKTUpyeMas cucTema.

Peub mmet o Hale)KHOM MPOTHOZMPOBAHWU TOTPEOHOCTEW M BO3MOXK-
HBIX MYTAX WX YIOBJIETBOpeHWs. B nurepaType mpolbiieMe MpOTHO3HPOBa-
HUS MOCBAMICHO OoJbmoe uncio padot ([6.3] u np.). M3BecTHH aBa B3a-
UMHO JOTIONHSIONINE MOAX0/1a K PEUICHUIO MPOOIeMBI.

OnvH W3 HUX OCHOBaH Ha MaTeMaTHMYECKOM aHAIHM3e CTATHCTUYECCKOTO
Matepuana. J[pyroif opueHTHpyeTCS Ha 3KCIEPTHBIE OICHKH, 0asupyro-
mecss Ha MHTYUTUBHBIX MPeJCTaBICHUSIX CHELUANNCTOB.

Crporue ¢opmaar30BaHHbIE METOJbl aHAJIM3a MO3BOJISIOT HE TOJBKO K-
CTpamnoJMpoBaTh HaAMETHUBLIMECS TEHACHLMH, HO U ONpEeAeUTh HOBEPUTEIb-
Hble MHTEpPBaJbl, OTPAaHUYMBAIOIINE JOCTOBEPHOCTh MONYyYEHHBIX PELIEeHUIl.

O6nagas 1OCTOMHCTBAMH KOJMYECTBEHHOI'O aHaiu3a, 3TH METOIbl
OKa3bIBAIOTCS OCCIIOMOIIHBIMY, KOT/Ia B TPOIECcCe Pa3BUTHUSA MPOTHO3H-
PYEMBIX CUCTEM MPOUCXOIAT pa3phiBbl (DYHKIIWIA, BBI3BaHHBIE (haKTOpAMU
Majio WA BOBCE HE OTPaXCHHBIMHU B CTAaTUCTUYECKOM MaTepuaie. Mmen-
HO C Takol cHTyanueil CTalKWBaeTCA MPOCKTAHT, pa3padaThIBarOIINNA
MPOIYKIHIO JUIUTEJFHOTO TMOJIb30BaHUSA. DTO UMEET MECTO MOTOMY, YTO
pa3BUTHE HAyYHO! MBICJIH, CTUMYJIHPYIOIIEH HOBBIE TEXHUYECKUE UICH,
MOJBEPKEHO CIOHTAHHBIM KOJEOAaHUSIM, MPOUCXOASIIUM MO IJI0XO H3Y-
YeHHbIM CTOXAaCTHUYECKUM 3aKoHaM. HeMamnyio posib B HEOIpeaeleHHOCTH
MmyTeil pa3BUTHUA UrpaeT KOHKYPEHIMs, BBIHYKAalollas Mpou3BoOAUTeNei
CKpbIBaTh BCE 3HAUMTEJbHbIE TEXHUYECKHE HOBUHKU. HakoHell, cyliecTBeH-
HOE BJIMSIHUE OKa3bIBaeT IBOJIIOLUSA MHTEPECOB MoTpedureeil.

[NoaToMy B MaTeMaTHYECKMX MOJEJNSAX, OCHOBAHHBIX Ha CTATHCTHUYECKON
nH(pOpPMAIU, 0YeHb YACTO OTCYTCTBYIOT (haKTOPBI, MPEIONpeaeIIaroIIne
ONITAMATBHYIO TPACKTOPHUIO Pa3BUTHs. PelieHus, MpUHAThIC HA OCHOBE Ta-
KAX TEXHUKO-IKOHOMHUYECKUX MOJIeNIel, 4peBaThl TPyOBIMU MPOCUETAMH.

251



B TO e BpeMs, eciii B CTPOTYIO MaTeMaTUYEeCKyl0 MOJENb YAaeTcs BBe-
CTH (haKTOpBbI, 3HAYCHUSI KOTOPBIX Ha MEPBBIA B3IV MaJo BIUSIOT Ha pas-
BUTHE CHCTEMbI, HO CUJIBHO OTPa)KaroTCs Ha rpajUeHTax €€ dHIOTeHHBIX U
9K30T€HHBIX MapaMeTpOB, MPOTHO3bI OKAa3bIBAIOTCS TOJEPAHTHBIMMU.

DKCcTepTHbIE OLIEHKH, OMHMPAIOIINecs Ha OrpaHUYEHHBIN CTaTHCTHYeC-
KWl Marepuall, B KOTOPOM MaJio3aMeTHbIe, HO ompenenstomue (GpakTopsl
HE MOTYEepPKHYTHI, B OTIMYME OT MOJYYEHHBIX Ha (POPMaJIM30BAHHBIX MO-
IeJsX, MOTYT OBbITH BeCbMa MpPaBIOTOA00HBIMHU.

JlesTenbHOCTh 3KCHEPTa OT JAEATEeNbHOCTH CIEUaNncTa, Onepupyro-
LIero ¢ MaTeMaTU4ecKoi MOJENbI0, OTIMYAeTCs TeM, UTO, oOpamasch K
WHTYMLUH, SKCIEPT B COCTOSIHUM HAWTH accolMaldK, UCTOYHUK KOTOPBIX,
Jaxe Ul Hero, He BCErjJa OYeBUICH.

3aKIt04YeHUs] SKCMEPTOB, HA MEPBbIA B3MVIAA, HE MOJKPEIUIEHHbIE CTPO-
FUMHU 3aKOHaMHM MaTeMaTHYeCKON JIOTHKH, ONMHUPAIOIINEcs Ha HEYETKO
onpeneNeHHble acCOLMalNK, OKa3blBAtOTCA 0oJjiee MPOLYKTUBHBIMU, YEM
BBIBOJIBI, MOJIyY€HHbIE HA MO aJeKBAaTHBIX MaTeMaTHYeCKMX MOJENX.

MO’KHO TPHUBECTH HECMETHOE YHMCIO MPHUMEPOB, WILTIOCTPUPYIOMINX
MPEeUMYIIECTBO TOTO WJIM MHOTO MOAXOAA K PEIleHWI0 3aJadd MpOTHO3a.

He BnaBasich B TOHKOCTH BBISIBJICHHSI ONTHUMAJIBHBIX cep MpUMEHH-
MOCTH 3THX TOAXOAOB JIsl pPelIeHnil Hallel 3amauu, Heaecoo0pa3Ho MpH-
HECTH MpuMep OJecTsIero aHajanu3a pa3BUTHS TEXHUKO-3KOHOMHYECKON
CHCTEMBI, BbIIIOJIHEHHOTO B 1975 1. Peub uIeT 0 nepuneTusx KOHKYpPEHT-
HO#1 60pBOBI IBYX TMTAHTOB aBTOMOOWJIBHOW MPOMBILUIEHHOCTH — «J[xke-
Hepan Motope» (AM) u «@opa. Mortopc Kopnopeiimeny (PMK), uc-
cienoBaHHoi B pabote Mak [loHansna «Hrpa Ha3biBaeTcs OuzHecy» [6.4].
Huxe npuBoauTcs KpaTkuii mepecka3 3TOi paboThHI.

K Havaiy ouepenHOl cXBaTKM B KOHKypeHTHOI Oopnbde, B 1921 r. DMK
Obl1a TUaepoM M MPOM3BOAMIIA Oosiee MOJOBUHBI BCeX aBToMobwieid, M
6bu1a BTOpoi. OHa mpousBonuia okojo 10 % mawmuH. [Tpu 3TOM neHex-
Hasi cyMMa mpojaxu obdenx ¢upm Obuta mpumepHo paBHa. Dopn mpowns-
BOAMJI caMble JelieBble B TO BpeMsl aBToMoOmnu. MX KOHCTpyKIus, co-
3naHHad eume B 1908 r. B TeueHue mocieayrowux [5 net He mpeTeprena
CyILIECTBEHHbIX M3MeHeHMi. OpueHTHUpysCch Ha 6a3oByro «Moaens T» B
TedeHre MHorux jet, ©opa BBOAWI TOJbKO JOKaIbHbIE KOPPEKLMUH, Ha-
NpaBJeHHbIE HA BCEMEPHOE MOBBILIEHNE HAIEKHOCTH AeTallell, yTOUHEeHHe
XOpOoIIO OTpabOTaHHON TEXHOJOTMM MPOU3BOJACTBA, COBEPIIEHCTBOBAHUE
OTIEJIbHBIX Y3JI0B U UX OTJIAAKY.

Berynas B 60opeby ¢ dupmoit ®MK, JIM k Havanmy 1921 r. Beimyckana
MaIIMHBl pa3HbBIX KaTerOpuid, HAuUMHAas C AELIEeBBIX, MO Kiaccy OMU3KHUX K
monenu T, n kKoH4ast cambiMu (eleHeOenbHEIMU. boniee HamexHas Mallu-
Ha «Moaens T» B Hawane 1921 r. crouna 415 po., Torna Kak mMaiivHa
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«eBpone» kopnopauuu IM tuna «@PasToH», TOro *e Kjacca, CToua
820 ponn.

Hauunnas 60pb0y 3a peIHKH, 3KOHOMUCTHI JIM, Bo3rjaBiseMble AJib-
¢penom CroyHOM, Mpekae BCEro MPOAHATU3UPOBAIN MOTPEOHOCTH W (U-
HaHCOBBIE BO3MOXXHOCTHM MoKymnareneil. Mu Oblila mocTpoeHa 3BpHUCTH-
qyeckasi MOJeNib pbIHKA, KOTOpasi 0 CBOEMY CMBICITY KBHUBAJIEHTHA TOHS-
THIO «TI0JIe 3asBOKY», BBEIEHHOMY HaMH B paborax [6.5-6.7]. beuto ycta-
HOBJIEHO, YTO pa3fIMuHble TPYMIBI MOTpeOuTeNneil B COOTBETCTBUM CO CBO-
VMU JI€HEKHBIMU JOXOJaMH B COCTOSSHUM NMpHoOpeTaTh aBTOMOOWIIH pa3-
Holt creneHu koMm¢popTabenbHocTu. B CIIIA mokynaTeiau TOro BpeMeHU
ObUIM COMJIACHBI MIATUTh 32 aBTOMOOMIbL OoT 450 no 3500 moyut. W BbIILE.
[oTpebHocTr mokynatesneil ananutukamu JIM ObuiM 0ObeAMHEHbI B LIECTh
KJIaCCOB 3asBOK, KOTOpbIE MO ILIKajJe CTOMMOCTH aBTOMOOMIEl pacmpene-
JIAJIUCH CleayomuM obpa3om:

1-ii xmacc — mokymnarenu, corjiacHele miatuth ot 450 no 600 pom. (ca-
MbIE MacCOBBIC TIOTPEOUTENN);

2-i xknacc — ot 600 mo 900 mosur.;

3-it ximacc — ot 900 mo 1200 momn.;

4-i1 xkmacc — ot 1200 mo 1700 momm.;

5-it ximacc — ot 1700 mo 2500 momn.;

6-i1 xkiacc — ot 2500 no 3500 posut. U BhIIE.

(310 mokymnaTenu, cOCOOHBIE MPUOOPETaTh MAIMHBI, U3TOTOBIIAEMbIE
M0 CMeLHalbHOMY 3aKa3y).

[IpenmMeToMm KoH(IUKTa ObLI PHIHOK MOKyMaTesieil, cIOCOOHBIX IJia-
TUTH 3a aBToMoOWIbL 10 600 nmoyut. K Havamy paccmaTpuBaeMbIX COOBITHI
3TUM pbIHKOM Oe3pa3nenbHo Biajena ®MK.

CormocTaBUB CTOMMOCTH CBOETO CaMOTO AEMIEBOr0 aBTOMOOWIS CO CTOM-
MocTbio «@opr Monens T», JIM npuiuen kK BHIBOLY 0 HEOOXOIUMOCTH CHU-
3UTh €r0 CTOMMOCTBH MPHU CYIIECTBEHHOM COBEPIIEHCTBOBAHWH KauecTBa.

Bcerymast B 60ps0y ¢ @opnom, IM momkHa ObLTa JIMOO MITH MO MYTH
CHIDKEHUS LeHBI 10 ypoBHs Popna, 1160 MOBBICUTH KaueCTBO U TEXHH-
4ecKoe COBEpIIEHCTBO CBOMX aBTOMOOWJIEH O TaKoro YpOBHS, MpPH KOTO-
pOM MOKynaTelu MalmuH 1-ro kjgacca corjacuiuch Obl miatutbh g0 600
o1 3a 6oyiee koM(popTabelbHY0 U TEXHUYECKH COBEpPLICHHYIO Mallu-
Hy. JIM, y4uThIBasgs 3KOHOMHYECKYIO CUTYalMIO B CTpPaHE, a TaKkKe IMOHU-
Mas, 4To Oynyuiee 3a MPOrpecCUBHbIMU TEXHUYECKUMU pEIIeHHSAMHU, BbIO-
pana cTpaTeruro, OCHOBaHHYI0 Ha KOPEHHOM COBEpPLIEHCTBOBAHUM MAILWH.
B kauecTBe KOMIpomucca Ha HadallbHOM 3Tamne 0opsObl JIM noimina Ha
CHIDKEHNE PBIHOYHOM IIeHbI CBOETO 0oJiee COBEPIIEHHOI'O0 aBTOMOOMIIS C
nebpio notrecHuTh @opma. [Ipu 3TOM oHa ObLTa TOTOBAa Ha HeW3OEKHBIC
MOTepU € TeM, YTOOBI AOBECTH YMCIO MpoAaHHBIX MamuH a0 200000 B
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ron. IIpopaxka Gonbloro yuciaa MauH no pacueram JIM nomkHa Oblia
obecnieunTh (pupMe CTaOUIBHYIO MPUOBLIb.

Okcneptol [IM, Hapsaay ¢ aHaIM30M SKOHOMMUYECKOW CUTyaluH B CTpa-
He, THIATEeJbHO MPOAaHAJU3UPOBAIA TEHACHLUMH pPa3BUTHUA CaAMOrO aB-
ToMOOWIs. BBIIO ycTaHOBJIEHO, YTO ABUraTeNb C BO3AYIIHBIM OXJaXKIe-
HUEM He nepcrnekTuBeH U JIM oTka3anoch OT MIEW CO3AAaHUA TAKOTo ABU-
raTesis IJs MallMH MaccoBOro cmpoca. B To ke Bpems Oblia qokasaHa
HEO0OXOIMMOCTb CO3/IaHUS JKECTKOTO Ky30Ba C 3aKpPBITHIM BEpXOM, yCTa-
HOBKa 3JIEKTPOCTapTepa, 3aMeHa JKECTKUX KOJIEC Chb€MHBIMH U T. I.

B pesynbTate, priHouHaa neHa «llleBpone» mpu cebecroumoctu 820
noJul. Obula cHUXeHa 10 525 posul. Peakuwmeit ®MK Ha 3ToT X014 ObLIO
CHIDKeHMe LieHbl. ABToMOOMIM Monenu T mpopaBajiuch mo eHe 355 moui.

VuuTbiBas HOBLIECTBA, yCTaHOBJEHHble Ha «llleBposie» Tuna «das-
TOH», (pakTHUeckas pa3HULA ceO0eCTOUMOCTU U LIEHbl cTalla paBHOM
90 nonn. donnapsl ObUIM 3aTpauyeHbl HA YCTaHOBJIEHUE CTapTepa, 3aMeHY
KECTKHUX KOJIEC HAa ChEMHbIE M PsAJ APYTMX HOBLIECTB, MOBBIIAOLINX KOM-
¢opradbensHOCTh aBTOMOOWIA. Moznens T ocTanach HEM3MEHHOM.

Hosens mpopaxy cBoux aBToMoOwmieir o 70000 mrT. B ron, JIM mo-
Heclla 3HauuTeJbHbIe YOBITKM, HO MOATrOTOBWIA 00Jiee COBEPILICHHYIO KOH-
CTPYKLMIO HOBBIX MAIllMH, Y€M NPUBJEKJIAa MHOTUX MOKyNaTesel.

JeMmnuHroBoe cHuxkeHue LeH Ha «llleBpone» mpuseso k ToMy, 4TO
HOBBII 6oJiee coBeplIeHHbIH U KOM(pOpTadeabHblii aBTOMOOUIbL HEMHOTO
norecHun ®opaa. @opa HaACTOMUMBO Nponroskal Beimyck «Mogenaun T» u
3a cueT MIyOOKO MPOAYMaHHOM TEXHOJIOTMU CHHU3MJI cToMMOcTh 10 300
nomn. JIM ke, mpuBiiekas nokynartejaeid MawuH 1-ro kinacca, npoaoJixka-
Jla COBEpIICHCTBOBaHME MPOIYKLUMH U Aoduiack Toro, uro B 1927 r. 6o-
nee poporue apromobunu «llleBposiey MOBCEMECTHO MPEANOUYUTAIUCH
¢opnosckoit «Mogenn T». ®MK Obinta BbIHYkK€HA MPHUOCTAHOBHUTH BbI-
MyCK MPOAYKIMU U CPOUYHO MPUCTYNUTH K pa3paboTKe HOBOW MOJENH.
Taxkum o0pa3oM, Ha 3ToM 3Tarne GOpbObI OHa MoTepIiesa MOJHOE MOopaKe-
Hue. K Tomy Bpemenu, korna ®MK Hauana BeImyckaThb HOBYIO MOJEIb,
Ha pBIHKE JelIeBbIX aBTOMOOMIeH mepBeHcTBOBaNa JIM.

KpaTko M3/10%KUB OCHOBHYIO KOJUIM3UIO HAadallbHbIX 3TANoB OOpbOBI
COMepHUYaWUX (GUPM, Mbl UMEEM BO3MOYKHOCTb PAacCMOTPETh €€ Aajlb-
Helluve MepuIneTuu.

Ho npexne nmonseaeM MTOTM pacCMOTPEHHOMY MpHUMEDY.

U3 pabotel Mak [loHanbaa BuAgHO, 4TO cTparteru M, Bo3ruamise-
Mble A. CI0yHOM, MPOU3BEIM YETKOE pa3/ieJeHHe BHEIIHWX M BHYTPEH-
HUX (PaKTOpOB, OMpeneNsomuX ycrnex 00pbObI.

W3 3K30TeHHBIX MapaMeTpoB PEIlaloIUMH OBLTH COUYTEHBI: MOBAJb-
HOE yBJIEU€HHE aMepHKaHIIeB aBTOMOOWISMHU; OCHOBHAs TEHIEHLMS pa3-
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BUTHS 9KOHOMUKH; POCT 0JIaroCOCTOSIHUSI HaceleHHs; (PMHAHCOBbIE BO3-
MO>KHOCTH OTIEJbHBIX I'PYMI MOTEHUHAIbHBIX MOKyMNaTesnei.

H3ydyeHre MakpOIKOHOMUYECKUX MPOLECCOB MO3BOJIMIO ONMPEIENINUTh
CTPYKTypy OyayIiero pblHKa aBTOMOOMIEH.

He menee cTporoMmy aHanu3y ObIIM MOABEPTHYTHI 3HAOTEHHBIE MpPO-
Hecchbl, MMerole MecTo B cepe nmpon3BoacTsa aBTomobuneit. Mecaeno-
BaJIUCh OCHOBHbIE MYTH Pa3BUTHA KOHCTPYKLMH aBTOMOOWMIsA. OueHuBas
MHOXECTBO KapAWHAIbHBIX U BTOPOCTENEHHBIX MO MOCIEACTBUAM MpEa-
noxennii, /IM pa3paboTana misi ECTH KJIAcCOB MOKYyIaTeNleil ecTh Kiac-
coB aBTomoOuieii: «lllepone», «I[lonTuaky, «OnacmMobuney, «brOUKY,
«Kaaunnak» n MalvHbl, MPOU3BOAKMMBIE MO CMELMAIBHOMY 3aKa3zy.

[IIkana OTHOCUTENBHBIX 3HAYEHMH OMpEeIeNAMNX NapaMeTpoB aBTO-
MoOuJIell MaccoBOro MPOM3BOJCTBA MATH TUIOB, pa3paboTaHHas elle B
1921 r, coxpaHunach 10 CUX MOp.

Mexay npo4yuMm, MOCJelHEE TOBOPUT O CTaOUIBHOCTU COLMAIBHON
cTpykTypsl CIIA.

B Hame Bpems, He BBIXOAS 3a paMKM 3HaU€HUI ONpeesAoluX Mapa-
METpPOB aBTOMOOWMIIEH MATH Kiaccos, JIM cTpeMuTcss MakCMMalbHO yIOB-
JIETBOPUTH TPeOOBAHMS OTAEIBHBIX TPYI MOKyMaTeNel «... 10 HeJaBHe-
ro Bpemenu JIM Beimyckana 172 monudukaumuym aBTOMOOMIIEH TATH Kiac-
coB» [6.3]. Ilpu Bcell mupoTe CnekTpa CBONCTB MPOU3BOANMBIX aBTOMO-
ouneit» ... «IM BiOXuKJIa HEMaJO JEHer, CTpeMsACh KaKa0il Mapke mpu-
Jatb cBoe JuLo. «OnacMOOMIb», K MpUMeEpY, TOJbKO TOT/a UMEN MpaBo
Ha CyLIeCTBOBaHWE, KOrAa MOKynarTelb YBEpeH, 4yTo 3T0 He «IloHTHak» B
obnnunn «Onacmobunpy [6.8].

Hpyras rpymnmna 3HAOTeHHbIX (PAKTOPOB ONpENeieT TEXHOJIOTHIO MPOU3-
BozacTBa. CTpeMJIeHHE MOBBICUTH TEXHUYECKUN YPOBEHb BBIHYAMIO, HECMOT-
Ps Ha >KeJaHWe MAKCUMAJIBHO YAOBJIETBOPUTh 3aMpoChl MOKynaTenei, mpo-
W3BECTH TIpe/ieNibHYI0 yHUHKamuio. CormacHo [6.8], «C HeTbl0 TOCTIKEHUS
OonbIlell SKOHOMHHM C KOHBEiepa CHUMAIOTCSI HEKOHKYPEHTOCTIOCOOHBIE MO-
gemu. K 1992 r. xoHuepH npemnaraet kimeHtam CeBepHOW AMepUKH BCEro
132 momudukanmm, Tora Kak IBa rofa Hazan ux Obuto 172...» YMeHbIINB
YHCJIO JOMOJHUTENBHBIX YA0OCTB U MPOU3BEAs CTaHIAPTU3ALMIO HEKOTOPBIX
KOMIUIEKTYIOIIMNX, JIM cHM3WIIa 4ucio AeTtaneld, HeOOXOAUMbIX, K PUMEPY,
1uist coopku cenaHoB «IloHTHak caHnOpay» a0 2727, B TO BpeMs Kak [Ba roaa
Hazan ux Obuio 3883....I'pynma MHXKEHEpPOB, HAXOIAIIMXCS Ha MOYacoBOM
orare, nMpuaymana, Kak CHU3UTh YHMCJIO UCIMOJIb3yEeMBbIX IITaMIOB ¢ 93 1o
38, a uucno npeccoB — ¢ 93 no 10. ExxeronHas 3KOHOMMSL Ha 3TUX HOBOBBEJE-
HUSIX MOUCTHHE 3aXBaThIBaeT AyX: 52 MWIIIMOHA IOJUIApOBY.

CoBepIIEHCTBOBaHUE TEXHOJIOTUH, YMEHbIICHNEe HOMEHKIATYphl AeTanei
CTMOCOOCTBOBAIM TIOBBIIIEHNIO KauecTBa. ... «[IM mouTH ynaaoch cpaBHATH-
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csi ¢ «Doprom» Mo TakoMy ToKazaTelno, Kak yucio aegekroB Ha 100 mpoaaH-
HbIX aBTOMOOWJIEil. B 3TOM OTHOIIEHMM OHa AOTOHsAET U AnoHLeB: B 1982 r. Ha
enuHuLy nponaykuuu M mpuxonunoch 2,7 aedexra npotuB 1 Ha Kaxnoi
SIMOHCKOM MallvHe; B MPOLUUIOM rofy cooTHoweHnue ctano 1,4 k 1» [6.8].

PaccmoTpeHHbIe acmeKThl MpoOJIeMbl MPOSKTUPOBAHNS MAIWH BBIHYX-
JAl0T MCKATh HOBBIE JUIS HALIETO MAlIMHOCTPOEHMS IyTH, BIIPOUYEM, [aB-
HO TIpoiiieHHbIe 3apyOeKHBIMU (pUPMaMHU.

6.2. HekoTopble obwme coobpaxeHUss 0 NOCTPOEHUN
nons 3asaBOK

OnBbIT KOJJIEKTHBA, C KOTOPBIM JOJIHe rolbl paboTaeT aBTOpP, 3aHH-
Marouuiics mpo0IeMoll MOCTPOSHHUs Pa3BUBAIOMIMXCS TEXHUKO-3KOHOMMU-
YECKHUX CHCTEM, CBHUIETENbCTBYIOT O TOM, YTO TpU (HOPMHUPOBAHHUM TIPO-
rHO32 HAa OCHOBAHMM TOJBKO MaTeMaTW4eCKUX MOIENe, kak mpaBuiio, He
obecreunBaroTcs 3¢ dexkTuBHbIe peieHus. He Bcerna yqoBneTBOpUTENb-
HBl W pe3yJbTaThl SKCIMEPTHBIX OLEHOK.

[To namemy MHeHHi0 HanbOonee 3(¢(eKTHBEH KOMOWHMPOBAHHBIN MO/~
XOJI, 7l MPEATOKEeHUs IKCIEPTOB COUETAITCA C MaTeMaTHYeCKO MOMEINbio.

Ho u npu Takoii MocTaHOBKE y Hac B CTpaHe KaMHEM NPETKHOBEHUS
ABJIAE€TCSA MOJHOE OTCYTCTBHE HEOOXOAMMON cTaTHcTHYeCKOW MH(popMa-
uun. Ee He XBaTaeT Jgaxke Uil peTPOCMNEKTUBHOTO ONpeesieHUs] OTHOCH-
TeJIbHBIX BECOB JAHHbBIX, MOJYYEHHbIX M3 CTAaTUCTHMYECKUX TaOJHL U OLe-
HOK 3KcCmepToB. B 3Toii cBsA3M aBTOp cUMTaeT HEOOXOAMMBIM OTMETHUTH
Oe3pasznuunie K mpobieMaM CTaTUCTUKHM O(GHUIMATBHBIX OPTraHoB, yIpaB-
JSIOMINX Pa3BUTHEM TEXHHKH.

HrHoprpoBaHue CTaTUCTHKH M OTCYTCTBHE CHUCTEMHI B ee cOope, cop-
THPOBKE W MEepPBOHAYAJIBHONW 00paboTKe MpEensTCTBYET MapKeTHHTY, Ipe-
JOTIpeeNIoIeMy yCrexX AeATeNIbHOCTH MHOTHX ThICSY pabOTHHUKOB, TPO-
eKTUPYIOLIMX W MPOU3BOJISIINX CHUCTEMbl MalllUH.

MoeT ObITb HE COBCEM KAaHOHM3MPOBAH B HaNKMCaHUU MOHOTpaduit
MpHeM — BKJIOYATh B KHUTY TOJIEMHUYECKHE IMOLIMU, HO YK OYEHb yMECT-
HO cOcJIaTbCsl HA NevyayubHbld onbIT aBTopa. C 1972 r. Ham KOJJIEKTHUB
BEJleT MCcCe0BaHKs B 00NacTH MPOEKTUPOBAHUS Pa3BUBAIOIIUXCS TeX-
HUKO-3KOHOMUYecKUX cucTeM. Haumnas ¢ 1979 r., mocie u3gaHus MOHO-
rpaduii [6.5-6.7], aBTOp nenan HEOAHOKpATHBbIE MOMBITKH MPEJIOKUTH HC-
MOJIb30BaTh pa3paboTaHHBIH METO[ MPOEKTUPOBAHUS ONTHUMAJIbHBIX TH-
Mopa3MepHBIX psAnoB MamuH. OHAKO 3TH MOTBITKH, K COXKAJEHHUIO, HU-
YeM He yBeH4Yaslnch. MeToJ ObLI POUTHOPUPOBAH.

Y6enuBmuch B HECOCTOATEIHHOCTH TOMBITOK 3aMHTEpecoBaTh Hanbo-
Jlee KOMIIETEHTHbIE TOCYIapCTBEHHBIE OpraHbl, OTBETCTBEHHBIE 32 BHIOOP
CTpaTerMyeckoil KOHUENUUH OTeYECTBEHHOTO MAIIWHOCTPOEHHs, Mbl BHOBb
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MBITAINCH HAlITH HEOOXOAMMYI MH(OPMALMIO B «OTKpPbITOI» neuatn. Ha
OCHOBE CKyAHOW MH(OpMaLWu, MOYEPIHYTONH M3 KaTaJlloroB, HEHHUKOB,
OTMCaHWil Ha CTPAHWLIAX «OTKPBITOWY MeuyaTH BCJIENCTBHE ee (parmeHTap-
HOCTH, CO31aTh CKOJIbKO-HUOYIb HOCTOBEPHYIO KapTHHY O MOTPEOHOCTH U
BO3MOJKHBIX IyTSIX €€ yJOBIETBOPEHMWs] He yjaanock. [Ipuiuiock BO3BpaTUTh-
Csl K MEepPBbIM MOMNbITKaM, OTHOCSIIMMCS K Hayally paboTbl HaJ CO3JaHHEM
koHuenuuu. Ewme B 1975 r. yueHuk aBTOpa, TOrAA CTYNEHT AUIUIOMHUK, K
COXKaJIEHUIO, paHO CKOHuYaBluMiics, I'. A. 3BEHUIOpPOICKUIA B T€UEHUE ABYX
JeT cobupan Marepual, NO3BOJIABIINI B caMOM IMEPBOM MPUOIMKEHUH pe-
IIATh NMPOOJIEMY MOCTPOEHUS TUIOPA3MEPHOIo psifa Ipy30BbIX KEJIE3HO-
JOpOXKHBIX BaroHoB. IlocTpoeHue psina ObUIO OCYIIECTBICHO METOAOM [H-
XOTOMMUA, pa3paObOTaHHBEIM aBTOPOM JaHHOW paboTsl [6.5, 6.6].

B pesynbrare pacueror I'. A. 3BeHuropoackmm (cM. [6.5]), ObuTO mOKa-
3aHO, YTO PALMOHAJLHO MOCTPOSHHBIN THUIOpPa3MEpHBIN PsA JKEJIEe3HOI0-
POXKHBIX BAaroHOB TO3BOJIMJI Obl COKPATHTH €XETOAHble M3IEPKKW Ha Te-
PEBO3KY OCHOBHBIX HAapOJHOXO3AMCTBEHHBIX Ipy30B Ha 41%, uTo TOoTHA
coctaBwio 1 mupx 400 mutH. pyo.

IToBTOpHOE pelieHne 3agauu ObLJIO BBIMOJHEHO METOAOM MpHUKperuie-
HHUA 3as1BOK, MOAPOOHO M3JI0KEHHBIM B HacTosAlleld paboTe M BrepBbIe
OMyOJIMKOBaHHbIM B KHHre [6.7]'. PemieHus, nonyueHHble 000UMU METO-
JaMH, TIOYTH TMOJHOCTbIO COBMAJM, OTKJIOHEHMS HE BBIXOAWIMW 3a MPUHS-
TYI0 TOYHOCTh pacueta. OJHaKO aJIrOPUTMHYECKH ITO pElIeHHE OKa3a-
Jock Oojiee MPOCTHIM U He TpeOOBajo BKIKOYEHHUS B MPOLECC PEIICHUs ue-
JIOBEKO-MALIMHHBIX MPOLEaYp.

K coxanenunto, kKak 1 B IEpBOM pacueTre, M3-3a OTCYTCTBUS JOCTOBEP-
HOTO MaTrepuajia O IWHAMUKE MOTPeOHOCTEH W MPOM3BOACTBEHHBIX BO3-
MOXXHOCTSIX TPEANPUSTHI, TPOU3BOASIIINX TOABMKHON COCTAB )KeJe3HO-
JOPOKHBIX BaroHOB, MPHUILIOCH OTPAHUYMUTHCS TOJNBKO MOCTPOEHUEM TH-
MOpa3MepHOTO pPsifia B CTALMIOHAPHBIX YCIOBUSAX.

ABTOp BMOJIHE OT/AET cebe OTYET B TOM, YTO 3aMe€Ha CYyLIECTBYIOIIETO
rnapka MallMH Ha ONTUMAaJbHbIi BApUAHT HE MOKET ObITb BBINOJHEHA
MIHOBEHHO. HecMOTpst Ha 3TO BO3MOXHbIH 3KOHOMUYECKHil 3¢ dekT, on-
penenseMblii cyMMOl mopsika MmojyTopa MujuiMapaa pyoiyieil Toiabko B
OJIHOM M3 MaIIMHOCTPOMTENbHBIX MOAOTpacieil, 3acTaBiasier oOpaTUTh
MpHUCTaJbHOE BHUMAaHHWE Ha MPENJIOKEHHBIH MOAXON.

OrpomHble AOMOJHUTEIbHbIE BO3MOKHOCTH O MOBBIMIEHUIO I dek-
TUBHOCTH TPOEKTHPYEMO CHUCTEMBI CBS3aHBI C TOCJIEN0BATENIbHBIM BHE-
IpeHueM MPUHIUINOB YHU(PUKAIMU W CTaHIApTH3alUHA. DTOU mpobieme
MOCBSIILEHbl CIIEIYIOINE Pa3Aebl.

‘ITosmopnoe pewenue memooom npukpenieHus 3aa60K OblIO GbINOIHEHO
unocenepom H. K.Cmpamuenxo ¢ 1987 e.
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OcTaHoBUMCs Ha Mpobieme npoekTHpoBaHus. [Ipuctynas k pelieHuro
3a/laui, KOHCTPYKTOp, MPEXIE BCEro, JOJKEH PelIuTh Npodiemy — cobu-
paeTcs M OH c03JaTh 00CIyXMBaOIllee YCTPONWCTBO, MpeJHa3HAUEHHOE
IUIS yOBJIETBOPEHHS OTAENBHOW 3afBKH, WJIM MPOEKTUPYEMOMY OOBEKTY
MPEACTOUT OOCIYXHMBAaTh BCE TOJIE€ 3asiBOK?

Konebanus camoil BEICOKOI 4acTOThl BO3HMKAIOT Ha MPEANPHUITHIX,
MPOU3BOISAMINX YCTPOWCTBa, MpeaHa3HadYeHHbIe i1 00CIyKWBAHHUA OT-
IeNbHBIX 3asBOK. B nesATeNbHOCTH MpeanpusTHii, IpeaHa3HaueHHBIX IS
00CITy’)KMBaHUSI BCETO MOJIS, TPOM3BOIAIINX THIIOPa3MepHbIE Psi/ibl, KOJe-
6aHust uMeroT Gosee HU3KYO 4yacToTy. OJHAKO, B CpPEIHEM, YacTOThl CMe-
Hbl MOAM(DHKaLUI 00CITyKUBAIOIIMX CUCTEM Pa3IM4aloTCsd Majo, TaK Kak
HeoOXOIMMOCTh COBEPLIEHCTBOBATH BBIMyCKaeMble M3ENIUs 00bEKTHBHO
JOUKTYETCS SK30T€HHBIMU YCIIOBUAMMU.

CornacHo SHUMKIONEINH, MOJ «yHU(DUKanueh» moapasymeBaercs
«... pallMOHAJIbHOE COKpalleHHe YKcia 00bEeKTOB OJUHAKOBOro (DyHKIM-
OHAJIbHOTO HA3HAYEHWS; B TEXHHWKE MOJA yHH(UKauueil MOHUMAIOT MpHUBe-
JEeHNE pa3IMYHbIX BUIOB MPOAYKIMHM W CPEACTB €€ MPOU3BOJACTBA K HaW-
MEHbIIEMY YHCIy THIOPa3MepoB, MapokK, GopM, CBOWCTB U T. T.».

JpyruM KapAvHanbHbIM MOHATHEM TEXHUKH SBISETCS «CTaHIApTU3ALMS.
B Toii ke SHUMKIONEaNN CTaHAAPTH3ALUMS OMpeAeiseTcs KaK « ... MpoLecc
YCTaHOBJIEHUS] M TIPUMEHEHHUS] CTAaHOAPTOBY», a MO «CTAHAAPTOM)» B «LINPO-
KOM cMbiIciie cioBa (noapa3ymeBaercs — [lpum. A. /].) oOpazen, 3TajoH, MO-
1eJb, TPUHIMAeMble I COMOCTABJICHUS] C HUMU JIPYTHX OOBEKTOBY.

«CTaHpapT ompejenseTcs Kak HOPMaTHUBHO-TEXHUUYECKHUIl JOKYMEHT,
yCTaHaBJIMBAIOIINI KOMIJIEKC HOPM, MpaBw, TpeOoBaHUI K OOBEKTy CTaH-
JapTHU3aliu ¥ YTBEPXKAECHHbIII KOMIETEHTHBIMU OpPraHaMm».

Kpome 3Tux 0OuIen3BECTHBIX MOHATUIN, HEOOXOINUMO IS JaibHenIIe-
ro M3JIOKEHUS MCTONb30BATh PAN CNEUHUATbHBIX TePMUHOB (cM. [6.7] n
rnaBy | Hacrosimeil paboThI).

Cucremoii obcnmyxuBanus (CO) ycnoBUMcs Ha3blBaTh COBOKYIHOCTh
MallliH, YCTPONCTB WM COOPYKEHWH, TpelHa3HAYeHHBIX IS BBITIOJHEHUS
BCEro MHOXXECTBA pabOT WIIM yCIyT, ONpeNeeHHbIX Ha YPOBHE pelIeHus
OJIHOTUIHBIX 3aJa4 YKOHOMMKHM B MacliTabe BCero HapoJHOTo XO3sMHCTBa.

Jns ocyliecTBIEHUs] B3aUMOCBS3aHHOTO MMOBEIEHMS YacTell CHUCTEeMbl OHA
JOJIKHA UMETb OMpPENeNICHHYI0 CTPYKTYpY, KOTOpas MOXeT ObITb pacusieHe-
Ha Ha IEKOMIIO3ULMOHHbIE MHOXecTBa KOMNOHeHT B KTC, noacucremsl,
arperatbl, y3Jibl (CIOHbIE W TPOCTbIE) U IEMEHTHI, T. €. SBJIAETCS COBOKYII-
HOCTbIO OTHOIIEHHMH MEXIy 4acTsIMU JE€KOMIMO3ULMOHHOTO MHOXECTBA,
00ecrevnBaroIIero ero LeJIOCTHOCTb, OPraHN3aunio 1 (pyHKIMOHUPOBAHUE.

Mopdonorndeckas CTpyKTypa — MOPSIIOK BXOKACHHUS OTAEIBHBIX 4a-
CTedl B LIENOE.
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[pu ananuze CO ee MOp(OIOrHYECKYIO CTPYKTYpY yAOOHO H300pa-
3UTh B BUJE APEBOBUAHOrO rpada Bxoaumoctu. Ha atom rpade Bcro CO,
MpeACTaBICHHYIO Kak Liejoe, n300pa)xkaloT KOPHEBOI BEpPLIMHON — y3J0M
HYJIEBOTO ypOBHS. Y3ell HyJIEBOTO YPOBHS OTpakaeT BCE BO3MOXKHBIE Ba-
PHAHTBI TOJHOCTHIO YKOMIUIEKTOBaHHBIX CO NaHHOrO Ha3HA4YeHWus, Mpen-
CTaBIlIsieMble KaK ILIEJIoe.

Ha cnenyromem ypoBHe mepapxuieckoro rpada (mepBbiii ypOBEHD)
pacmonararoTcs y3ael, otoopaxkatromue KTC. Kaxneiit ypoBeHbs comep-
KUT onucaHue nojsHoro mMHoxxectBa KTC onHoro m Toro xe HazHaue-
Huda. U3 coBokynHoctu KTC, onucaHue KOTOPBIX BKJIFOUEHO BO BCE Y3JIbl
MEepPBOro YPOBHA, BO3MOHO CHHTE3MpoBaTh 00Oyt CO, BKIIOUEHHYIO
B y3€J HyJeBoro yposHs. CienoBaTelibHO, Ha MEPBOM YpPOBHE rpada,
Kak M Ha HyJeBOM, UMeeTCs onucaHue Bcex BapuaHTtoB CO, neranupo-
BaHHoe 10 ypoBHsa KTC.

Ha BTOpOM ypoBHE KaXIOMy y3iy NEpBOTO YPOBH:, U300pakarolemy
KTC onmHoro HasHayeHWs, MHIMISHTHBI Y3JIbl, N300pakatoline MHOKECTBA
MOJCHCTEM, U3 KOTOPBIX MOXHO CHHTE3MpoBaTh cooTBeTcTByromuii KTC.
CrnenoBarenbHO, B y37laX BTOPOTO YPOBHS, Kak M B y3JlaX OBYX MpeabIIy-
WX, COAEPXKUTCS MH(pOpMALMs, TOocTaToOuHas i cuHTe3a moboit CO,
BKJIIOYEHHO! B y3el HyseBOro ypoBHs. OIHaKoO B oTJinuMe OT WH(pOpMa-
UK, coJeprKalleiicss B y3laX BepXHHUX ypoBHeil, 31ech nHpopmanus CO
JIeTaIUpOBaHa 10 YPOBHA MOJACUCTEM, U3 KOTOpbiXx cocTtoAT KTC.

I'pa¢ Mopdonorndeckoil cTpykTypbl pazBopaunBaeTcsl BIUIOTh A0 10-
CTHXXEHHUS DJIEMEHTOB 10 BCEM BETBSM.

DeMEeHTOM Ha3bIBalOT KOMIIOHEHT JIFOOOTO YpOBHS, KOTOPBIil B Mpo-
Llecce aHaJln3a paccMaTPHUBAIOT KakK HEJEeNMBIN.

[pu moctpoennu rpada mopdonorudeckoit cTpykrypsl (MC) 1o pazmmd-
HBIM €ro BETBSIM MOJKHO JOCTMYb 3JIEMEHTOB HA CAMbIX Pa3IMYHbIX YPOBHSX.
[TosToMy, Kak TONBKO XOTA Obl B OAHOI1 W3 BeTBE# OyIeT NOCTUIHYT YpPOBEHb
3JIEMEHTOB, Ha CIIEIYIIUX YPOBHAX CBOWCTBO rpada MopdoIornieckoil cTpyk-
TYpBI colepaTh Bce yacTH, oOpasyroume CO, OyneT HapyLIieHo.

Jnst coxpaHeHus: eqMHOO0Opas3us MpH MOCTPOEHUH rpada 3meMeHT Ha
BCEX MOCIEIYIOIINX YPOBHAX M300pa)kaloT B BUIE €IUHCTBEHHOIO y3Jia
CJIelyIOLIEro YPOBHSA, MHUUAEHTHOIO Y3Jy, U300pakatoleMy 3JIEMEHT.
ITocTpoeHue rpada cUMTaOT 3aBEpLICHHBIM MOCE JOCTUXKEHHS YPOBHS,
Ha KOTOPOM BCE Y3Jibl OTOOPaXXatT TOJIBKO 3JEMEHTBI.

Ctporo uepapxuyeckuil rpa¢, nojJyuyeHHbI B pe3yjbTaTte MopdoJo-
TMYECKOT0 aHalin3a, Ha3blBatoT rpa)oM BXOJMMOCTHU. Y3JIbl JHOOOr0 ypoB-
HS rpada BXOAWMOCTH HarpykarwTcsi MHPpopMaLueil 0 KOHCTPYKTHBHOM
BBITIOJTHEHNH BCEX BAapMaHTOB COOTBETCTBYIOLIET0 KOMIIOHEHTa, 0ToOpa-
KEHHOTO JaHHBIM Y3JIOM.
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[pumeyanue. B nanpHelilieM TEPMHUH «y3eJ» MOXET O3HayaTb U y3el
rpada, ¥ y3eJq KOHCTPYKLUHMH. DTa HEONpeneJeHHOCTh BhI3BaHa 00be-
IVMHEHUEM B OTHOM TEKCTe TEPMHHOJIOTMH, MPUHATON B OBYX HAy4YHbBIX
IUCUMIUINHAX. ABTOp HaleeTcs, YTO HEONpPEeAeNeHHOCTb KaXAbli pa3
OyneT cHUMAaThCsS NOIMOJHUTENbHON MH(pOpManuei, conepxaieiicsa B
TEKCTe.

I'pad moxer ObITh MOcTpoeH M W1 ogHoro KTC u ero oTnesbHBIX y3JI0B.

s moctpoeHUsT MOP(OJOTHUECKON CTPYKTYpBI, MpeacTaBiIeHHONW B
Buze rpada Bxonumocty, BeesieM ob6oznauernns: vV € 10,1, K , N 5 — mno-
KECTBO ypOBHel apeBoBuaHOro rpada nepapxun noacucrem; g0 — Bce
BO3MOXkHOE MHOKeCTBO CO, NMpeCTaBIEHHbIX KaK OJHO LENoe; BV — BCe
MHOX€ECTBA MOACUCTEM V -TO YPOBHA, BKJIIOYEHHBIX BO BCE BO3MOXKHBIE
ctpyktypsl . CO Ha ~ V-M _ YypOBHE  4YJEHEHHSA  KOHCTPYK-

o 1 n2 i v—1 Vv .
wait;  B=B",B°,K,B",K,B",B" — mHOorosnauuwiii Homep noxcu-
CTeMbl KOHCTPYKTHUBHOI'O BBHIMOJHEHMs y3Ja YpoBHA V. B 0003HaueHHAX
HOMEpOB BV03HaqaeT HOMEp y3J1a Ha YpOBHE V a"B — MepeyeHb Bcex
y3JI0B, BKJIIOUEHHBIX B OJHY M3 BETBEW MepapXuueckoro rpada, mpoxoms-

LIyl OT y3/1a BVK y3ny 3" — k-t Bapnant KTC, onucanHelii Ha ypoBHE
v; k c K — Homep Bapuanta KTC; k =10,1,K ,K} — MHOKECTBO Ba-
puantos, BV — kit Bapuant y3na V.

B nmanpHelmem cumTaercs, 4TO KaXKIbIHA y3el BV_I w BY HeTmocpen-
cteenso pxomr 8 f3 us V.

OTo 03HaYaeT, 4To JitoOas BETBb V[_’)kcouepmm BETBb

I'pa¢ BxoauMocTH Bcerna umeer OpeBoBUAHYO (opmy. CrnenoBaTesb-
HO, Jt000M y3€ WM 3J€MEHT HW)KHEro ypoBHS V HEMNOCPEICTBEHHO BXO-
IWUT TOJBKO B OAHY MoJcucTeMy V-l -ro ypoBHs.

Paccmotpennas Beime MC oTpakaeT MPOCTPAHCTBEHHO-COAEpKATEINb-
Hbl€ OTHOILEHMsS, ONpPEAeAoIINe reOMETPUUECKYI0 LEeJOCTHOCTh pa3pa-
OaTpiBaeMoro m3ngenus. B mpomecce KOHCTpYHPOBAHUS MPOEKTUPOBIINK
JOJDKEH Tak Moao0paTh €IMHCTBEHHYI) COBOKYMHOCTb 3JIEMEHTOB U Yy3-
JI0B, 4TOOBI OHM OOECTeYMIn KOHCTPYKTHBHYIO U (PyHKLIMOHAJIBHYIO Iie-
JIOCTHOCTh 00BEKTa, TapaHTHPYIOILYI0 €ro ONnTUManbHOoe (yHKIMOHHPO-
BaHue. OnHako rpadg MC He conepkuT Bceil mHGopMaLUK, HEOOXOIUMOIA
U NOCTaTOYHO! 1 obecrneyeHus: GyHKIMOHAJIBHON paboTocnocoOHOCTH
npoektupyemoro KTC. JlononuutenbHass uHpoOpManus, MO3BOJAIOLIAsA
0T00pa3uTh (PYHKUMOHAIBbHYIO LIEJIOCTHOCTh 00beKTa, MpeacTaBiseTcs
¢yHKunoHanbHOU cTpykTypoil (PC), KoTopas Mpu pelIeHUuU 3adadu Ofl-
THMH3aLMM B JajibHelileM oToOpakaercs B opMe alropuTMUYECKUX
OTpaHUYEHUH.

Ho u srtoit nupopmanmm HegocTtatouHo, Tak kak HU MC Hu ®C He
colepiKaT NAaHHBIX O BIMSHUM OCHOBHBIX NMapaMeTpPOB OObEKTa Ha TeX-
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HHUKO-3KOHOMHMUYECKHE XapaKTEePUCTUKH MPOEKTHUPYEMBbIX CHCTEM W MX
y3JIOB.

Jlns ucueprnslBalOIIEro MpeacTaBiIeHNs O MapaMmeTpax, BJIUSIOLINX Ha
ONTUMAIILHOCTh MPOEKTUPYEMON CHUCTEMBI, HEOOX0ANMO, TTOMUMO HH(OP-
Mauuu, BkitoueHHoil B MC n ®C KTC, pacnonaraTe AaHHbIMU O Cylle-
CTBYIOIIMX HOBBIX TEXHOJOIMUYECKUX MpoLEeccax MPOU3BOJCTBA KOMIIOHEHT
CO u o cucrtemax, 00ecrneynBaOIUX HOPMAJIbHYIO 3KCHEIULHIO U JKCII-
JyaTaluioo HaMmeudaeMmblX K npous3BoicTBy KTC. OntuMmanbHas COBOKYIN-
HOCTh BCEX MEPEYMCICHHBIX MapaMeTpoB IOJDKHA 00ecreduTh MaKCHUMallb-
HYI0 3KOHOMH4YecKyto 3¢ ¢exkTuBHOCT, CO Npu ycI0BHU yIOBIETBOPEHMS
OrpaHUYEHUI MO KayecTBY.

B 3Toi1 cBA3M mpeacTaBiseT UHTEpeC co3JaHue eIuHON MHpopma-
LIMOHHOW CUCTEeMBbI, BKJIIOYaOIEld B ce0s BCe MHOKECTBO MapaMeTpoB,
HEOOXOAMMBIX MJI CHUHTE€3a ONTHUMAalbHON KOHCTPYKLMH MPOEKTUPYeE-
Moii CO, obecneunBaromeil MaKkCUMalbHYI0 3(Q(EeKTUBHOCTh 3aTpayeH-
HBIX CPEICTB.

Ha nam B3rnsn, nHGOpManMOHHON OCHOBOW Al aBTOMAaTH3UPOBAH-
HOTO NMPOEKTUPOBAHMS TEXHUKO-I3KOHOMUYecKkuX CO M uX Y3JIOB SIBISIET-
Csl CUCTEMa ONTHUMAJIbHBIX CTOMMOCTHBIX XapakTtepucTtuk (OCX).

HcxonHas nHpopManys o MPOEKTUPYEMOil cUCTeMe COAEPIKUTCS B Tpa-
¢ax MC u B mogenn @C, a Takke B CTATUCTUYECKUX NAHHBIX O ceOecTom-
MOCTH OTJEJbHBIX 3JIEMEHTOB, y3J0B, arperatoB, KTC, ob6o0marmmux
PETPOCNEKTUBHBINA OMBIT.

MC copepx’uT HH(pOpMaLNIO, HEOOXOAUMYIO ISl KOMIUIEKTOBAHUS,
npousBoacTBa U cbopku otaenbHeix KTC u Bceit CO B penom. Ho B
Mpoliecce CMHTE3a pellarollee 3HaueHue MMeeT U (yHKLMOHalbHas 1ie-
noctHocTh CO. 3amaya COCTOUT B COCTABJIEHWM Mojelel, 00beanHsAI0-
mux MC, ©®C u TeXHMKO-3KOHOMHUYECKHE NapaMeTphl B €IMHYI0 MaTe-
MaTHYECKYI0 CHUCTEMY, rapaHTHUPYIOIYI0 MaKCUMalbHYIO 3¢ (eKTuB-
HOCTb.

B nanepneiimem npennonaraetcs, 4To ®C u rpad MC npuBeneHsl K
JpPEBOBUIHON CTPYKType.

PaccMoTpuM BEKTOp TEXHMYECKUX MapaMeTpoB k -ro Bapuanta CO.
O603HauuM OXk = Oxlk,K ,Oxf ,K ,Ox,]; , YTO O3HA4YaeT — BEKTOp

0wk conepxur {Oxf-} COCTaBJISIOLLMX.

Kamnylo U3 NOACHUCTEM WJIM 3JIEMEHTOB MOXXHO OIIMCaTh TaK)XXE€ B BHJEC

k
BEKTOPOB BVX COCTOANIUX U3 {/ BVX ¢ }, e j € {l,K ,m} — HOMep ma-
paMeTpa; k — HOMep BapuaHTa;V — ypOBEHb uepapxuu; ¥ — Homep
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y371a ypoBHs V. Toraa MoxHO yTBepkaaTb, UTO Ul Ka)XJIOro W3 BapHUaH-
TOB CHCTEMBI, €CJIM OHA MpeJCTaBjeHa B BUIE CTPOro MEPapXUUECKOro
rpada BXOAMMOCTH, CIPaBEJIUBbI YCIOBHSA:

Xt = v 1 X5 =0} # X }
BV—ISk :lPI{BV—l Xl;}: (pl{ﬁvxlj}’

re SV cronmocts s /Y, yZOBIETBOPSIOMHUX YCIOBHIO Bv_l e’ B-

ITpenronaraeTcs, 4To Ha BCEX YPOBHAX OT YpoBHs 0 10 N B y3Jibl BKJIKO-
YEeHBI TONILKO TaKME BAPUAHTHI, COCTABJIAIOIIME KOTOPBIX MOTYT (yHKIH-
OHHPOBATh COBMECTHO, TOECTb, COOTBETCTBYIOT rpady ®C.

[TocTpoeHre MepapXM4ecKoro rpada OTHIOAL He SABJIAETCA MaHaleel,
136aBNANOIEH KOHCTPYKTOpa OT HEOOXOJAMMOCTH COTJIACOBBIBAThH Tapa-
METpbl (PYHKIMOHAIBHO KOPPEJIUPOBAHHBIX Y3JI0B M 3JIEMEHTOB. UTOOBI
Y4ECTh B3aMMHOE BIIMSHHE 3BEHLEB HE TOJNBKO MO BEPTHKANHM, HO M TI0
FOPU30HTANM, Tpad CIEAyeT NOTONHUTL PSAIOM YCIOBHM, KOHCTATHPYIO-
IIMX B3aUMHOE BIMSHHE JJIEMEHTOB, 3BEHBEB, Y3JIOB U T. 1. DTH yCIOBHUS
0TOOPaXKarT BO3MOKHOCTb MPEACTABIEHHUS CUCTEMBbI B BUAe Leaoro. C
TOYKM 3pEHHs MaTeMaTHKa, paspabarbiBatomero crpyktypy CO, oHu mosn-
JKHBI TIPEICTABIATH OTPAHMYEHHSA, MPEAONPENENSIONINE BO3MOKHOCTD OT-
60pa TaKOro COYETAHMS JJIEMEHTOB, KOTOPOE OOECTEUMT ONTHMAIbHOE
BBITIOJIHEHNE (DYHKIMI NPOEKTHPYEMON CHCTEMBbI M €€ 4acTeil. B cBazu ¢
3TUM BO3HMKAET MpoOjeMa MOCTPOeHUs (QYHKIMOHAJA, MO3BOJIAIONUIETO
NPOM3BECTH ONTUMAIbHYIO OLEHKY pa3pabaTbiBaeMOil cHMcTeMbl. Bbiure
ObIIO OTMEYEHO, YTO TPH PEIEHHH TI0JABJSIOMEr0 GONBUIMHCTBA TEX-
HHUKO-3KOHOMHMYECKHX TPOOJIEM YHUBEPCANbHBIM KPUTEPUEM ONTHMYyMa
ABJIAETCA MAaKCUMYM >(D(PEKTHBHOCTH 3aTPaueHHBIX CPEICTB.

ITo MHEHHMIO aBTOpA AJEKBATHBIM CIIOCOGOM, TO3BOJISIOMIMM 00bENH-
HUTh BCE YKa3aHHbIE BbILIE ACTEKTHI MPOOIEMbI aBTOMATHU3MPOBAHHOTO
NPOEKTUPOBAHHUS, ABJAETCS METOI ONTUMAJbHBIX CTOMMOCTHBIX Xapak-
tepuctuk (OCX).

6.3. CTOMMOCTHbIE XapaKTepPUCTUKN

Hna nosicHeHus noHsATus OCX M KoHUeNuuu, d6asupyromeics Ha Me-
Toge OCX, paccMOTpUM HIKHMI ypoBeHb rpada MC, rie Bce MHOXKe-
CTBO BO3MOXHBIX KOHCTPYKLMI CHCTEMBbl IETAJIUPOBAHO A0 3JIEMEHTOB —
KOHeYHbIX y3J0B rpaha MC. Beizenum oauH U3 KOHLEBBIX y3J0B. DTOT
y3€J COOEPKUT MHOXKECTBO BCEX BO3MOXKHBIX BAPUAHTOB 2JIEMEHTOB OJI-
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HOTO U TOTO e HasHaueHud. Hampumep, onucaHue BCeX KOHIEHCATOPOB,
KOTOpbI€ BO3MOXHO MCMOJIb30BATh U1 CHHTE3a OJHOTO M3 KojebaTenb-
HBIX KOHTYPOB CJIOKHON paIMOTEXHUYECKON CUCTEMBI.

Kakzplil U3 TakuX JIEMEHTOB B PACUETHBIX CX€MaxX MPe[CTaBlIeH BEKTO-

k k k k
o X =l K K
a ero CTOMMOCTb MOXET ObITh MpeAcTaBieHa B BuAe (yHKLUU

Bvck zfl(vﬁvxj?).

Ha OoJyiee BbICOKMX YPOBHAX M€papXUU BMECTO CTOMMOCTH Yy3Ja

pPOM TEXHMYECKMX MapaMeTpoB

El

BY G npeamnoutuTesbHEE pacCMAaTPUBATh CTOMMOCTb €IMHUIIBI 0OCITYKH-
BaHMs. DTO MO3BOJUT MPOU3BOIUTHL OoJiee MPEeIMETHOE COMOCTaBJICHHE
3 peKTHBHOCTH CpaBHUBaeMbIX O0BEKTOB.

CTOMMOCTh €IMHHUIBI 00CITYy)KMBaHUS, KaK M CTOMMOCTDb W3JEIUs, SB-
JiseTcs (pyHKIHUE! TEXHMUECKHUX MapaMeTpoB -

& sk =f(VBVX§).

BekTop TexHUYeCKUX MapameTpoB JOOOro y3ja, Kak U CUCTEMa B LEJIOM,
MPENICTABIISIETCS B BUJE OOBEMHEHUS BEKTOpa KayecTBa Y C BEKTOPOM TeX-
HIYecKoro ypoBHsA Z. [1o3ToMy, roBOpsl O CTOMMOCTH OJHOTO KOMITOHEHTa
wm ero CEO, cnenyeT oTaenbHO paccMaTrpuBaTh JBe (OpMBbI CTOMMOCTH —
MOTPeOUTENBCKYIO, ABJAIONLYIOC (yHKLMel BekTopa kayecTBa Y, U cebec-
TOUMOCTb — (DYHKLHMIO BEKTOpa TEXHUYECKOTO YPOBHS — MapaMeTpOB BEKTO-
pa Z, . 00beMHEHHbIX B BEKTOPE TEXHUYECKUX MapaMeTpoB X.

Tak kak paccmaTpuBaeTcs ce6eCTOMMOCTb M3AENHs, TO NPUMEHHUTENb-
HO K KOMIUIEKTYIOIIMM y3JIlaM U 3JIEMEHTaM peub WAET O LeHEe MOKYIMHbIX
uznenui, koropas pisa npousBoautens KTC paBHa uX pblHOYHOW — MO-
TpeOUTENbCKOW CTOMMOCTH. DTa BeNWUYMHA ABJseTCS (yHKIMEH BekTopa
Ka4yecTBa y3Jia WM 3JIEMEHTa W B JajbHeiImeM B cooyTBekT T]?(I/II/I c,paHee

v SK (Y ’3K )

B Tex cnyvasx, koraa MpOU3BOAMTCS OLIEHKA Y3JI0B COOCTBEHHOIO M3-
TOTOBJIEHHSI, CTOUMOCTb €AMHHLbI 00CITYKMBaHUs omnpeensercs Kak (yH-
KIMS BCEX MapaMeTpOB, XapaKTepU3YIOUINX TEXHUYECKHil ypOoBeHb IMpoO-
M3BOJCTBA y37a. UTo KacaeTcs CIOXKHBIX Y3JI0B, Kyda KpOMe MOKYTMHBIX
KOMIUIEKTYIOLIUX BXOIST AETalu COOCTBEHHOT'O M3TOTOBJIEHUS, MPH OI-
pellesieHMH UX CTOMMOCTH CllelyeT y4ecTb ce0ecTOMMOCTbh TpyJa, 3aTpa-
YEeHHOTO Ha COOCTBEHHOE MPOU3BOJCTBO. JTH y3Jbl OYyIYT OLIEHWBATHCS
CyMMOH (YHKIUH OT COCTaBJSIOIMX BEKTOpa TEXHUYECKOTO YpPOBHS

MPUHATBIMU 0003HaUEHUSAMH 3aMMCHIBAETCS B BHIE [3
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s aertaneil 1 paboT, HEMOCPEICTBEHHO MPOW3BOAMMBIX HA AaHHOM Mpen-
NPUATUN, U BETHYUHBI Y S — LEHbl NOKYNHBLIX H3JEIHM.

PaccMOTpUM CTOMMOCTHBIE XapaKTEPUCTUKHM KOMIUIEKTYIOLUX, MPH-
OOpeTeHHbIX Ha CTOpPOHE.

PaccunTtaTh aHaIUTHYECKHU 3aBUCHUMOCTb MEXAY MapaMeTpamu MOKYI-
HOW JeTalny WX y3Jla U UX CTOMMOCTBIO BECHMA 3aTPYIHHUTENBHO. 3agada
00BIYHO pellaeTcss METOJOM CTaTUCTUYecKoro aHanusa. Ha ocHoBaHuM
(akTHYECKUX NaHHBIX (OPMHUPYIOT CTATUCTHKY, OTPaXKAIOLLYI0 CTOUMOCTh
y3J71a, ¥ MapaMeTpbl, ONpeAeNsIonie BEKTOP TEXHUYeCKoro ypoHs. Pe-
3yJbTaThl CTATUCTHUYECKUX HAOIIOIEHUI MO CTOMMOCTHBIM XapaKTepHc-
TikaM y3na (3% mpencTaBnsoT B Buie Tabm. 6.1.

Tabnuua 6.1.
Ne i/ Texuudyeckue mapameTpsl g S 0oCX
X o x; o Xy
1 1% 1% X S
— %
S= AH X,
i X iX; i X N vj
n n X1 nX; nXm S
!
(x .
— J
c= Cl | X,
J 6.1)
J=1
rge G — CTOUMOCTb I/I3HGJ'[I/IH;C — KOHCTaHTa, xj — 3HAYCHUEC TMapaMeT-
pa ;O , — mokasareib CTENCHH, XapaKTePU3YIOIINA BeC mapameTpa X ;

B panpHeiiliem MHOrAa U yNpOLIEHHS 3aMUCH, €CJIU 3TO HE 3aTpyAHSeT

4yTeHHWe, UHAEKChI, BBEJECHHbIE U1 HyMepalnu Y3JIOB, OIyCKarTCs.
CTOUMOCTb €IMHULBI 0OCIYKUBAHUA MPHU UCIOJIb30BAHUU MOKYMHBIX

neraneit l{epe3 BEKTOP TeXHUYECKUX MapaMeTpoB onpeeseTcs bopmynoit

Hxa/ AHxa/ (6.2)

roe N - qucno ez(yu-mu o6cny>1<uBaH1/1;1, KOTOpPO€ B COCTOSIHUM BBITOJ-
HUTb JaHHOE 00CIy)XHBalollee YyCTPOUCTBO €IMHOBPEMEHHO. [[nd uueH-
Tuukauun GyHkuuu § Hcmnonb3lyeTcs cnocod HaMMEHbIIUX KBaIpaToB,
KeJlaTeJIbHO B peKyppeHTHOU (opme (mompobHee cM. [6.5]).

Ucxonnas mapopmamms, cBeneHHas B Tabd. 6.1, kak u ¢opmymna (6.1),
B JajbHEWIIEM Ha3bIBAE€TCS CTOMMOCTHON XapaKTEepUCTHKON O0O0BEKTa,
KOTOpOW MOTYT OBITb 3JIEMEHTHI U MaTepHalbl, Y3JIbl JIOOOH CI0XKHOCTH,
Brioth 10 KTC u nenoit CO, B 3aBUCUMOCTH OT YPOBHS OTOOpakeHUs
COOTBETCTBYIOLIETO y3Jia Ha rpad)e BXOJAUMOCTH.
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ITocTpoeHHbIe TakKUM 00Pa3OM CTOMMOCTHBIE XapaKTEPUCTHKH COAEp-
xaT oueHky CEO nns MHOXecTBa 00bEKTOB OJAMHAKOBOrO Ha3HayeHWS,
BKJIIOUEeHHBIX B rpadp MC.

6.4. Cuctema onTMManbHbIX CTOMMOCTHbIX XapaKTepUCcTUK

JIt060i1 ClOXKHBIN y3€] COCTOMT M3 HEKOTOPOr0 MHOXKECTBA KOMILIEKTY-
omux. Ha puc. 6.1 npuBeneH ¢gparmeHT rpada Mop¢oJIoruieckoil CTpyKTy-
pbl, TAe M300paXKEHBI BCE NEMEHTHI, ONPEeAesAolIe BO3MOKHbIE KOHCTPYK-

N—lS

: W 1S x/ /
0 > 0

>
N- ]X N- 1X Ny - X
Puc.6.1. ®parmeHT rpada CTOMMOCTHBIX XapaKTEPUCTUK

LMK y371a BEpPXHEro ypoBHs. Y3ibl rpada HarpyxeHbl CTOUMOCTHBIMM Xa-
paKTepUCTUKaMM BXOISIINX 3JIEMEHTOB (Ha puc. 6.1 n3o0paxkeHbl TpHU BXO-
ISIIMX dnemMeHTa). st Toro, yToObl M3TOTOBJIEHHBIH y3€l MOT (yHKLIMOHHU-
poBaTh Kak LIeJIoe, 3JIEMEHTHI, U3 KOTOPBIX YKOMIUIEKTOBAaH y3el, He00X0au-
MO 00beMHUTH. ISl ocylIecTBIeHNs mpolecca COOPKU MPEATpUsTHE TOJIK-
HO 3aTpaTHTh OTPEIeNIEeHHOE KOJIMYECTBO TPYAa W MaTE€pPHUANBHBIX CPEICTB.
CoOcTBeHHBIE 3aTpaThl Ha OCYLIECTBIIEHWE MPOM3BOACTBEHHOIO Mpolecca B
JuarpaMMe BXOJMMOCTH NMPEACTABISIIOTCS B BUJE €l1e OJHOTo 3BEeHa, KOTO-
poe YCIOBHO MOXXHO Ha3BaTh y3JIOM «COOCTBEHHBIX paboT». B croummocTh
COOCTBEHHBIX PabOT BKIIIOYEHbI NMPUBEJCHHbIE K €IUHHULIE MPOLYKLIHMH Pacxo-
JIbl, CBSI3aHHBIE C CO3JaHMEM M OCYILLECTBJIEHHEM TEXHOJOrMYecKOro mporuec-
ca cOOpKHM y3Jla BEpXHEro YpoBHs M3 3J€MEHTOB. TakuM oOpa3oM, MOXKHO
yTBEpPKJaTh, YTO CTOMMOCTb YCTPOWCTBAa BEPXHETO YpPOBHS

k k k
6= yO. + o
BN_I BN cp ;: BN
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rae N_1C5k — CTOMMOCTb BN_l -TO 3BEHA BEPXHEro ypOBHA; ;N GZ;
— CTOMMOCTb TMPOU3BOJACTBA COOCTBEHHBIX paboT, 3aTpaueHHbIX HA HU3IO0-
TOBJIEHHE f -rO BapuaHTa 3BeHa ypoBHsa [V — 15 BNG — CTOMMOCTH BN -
ro 3BeHa YpOBHS )V | (V = N,B =1,2,3K — HOMepa 3BEHbEB YPOBHS
N BXomdmux B 3BEHQ N — 1]().

O603Ha4MB g N G¢p=40C CcTOMMOCTE 3BEHA BEPXHErO YPOBHA MOXK-
HO 3ammucaTth B leiae

k k
BY=1

Ilocnennee o3HayaeT — CTOUMOCTb 3B€HA ypOBHA N —] paBHa «CyM-
M€ CTOMMOCTell BceX KOMIUIEKTYIOIIUX IUIF0C U3AEpKKU (COOCTBEHHbIE
pacxolbl) Ha Mpoliecc CHHTE3a U3 3BEHbEB YPOBHS y = )V 3BEHa YpOB-
H1 N —1.

OTOT NPUHLMI, €CJIH €ro Mocjief0BaTeNbHO MPUMEHITh KO BCEM Yy3JaM
rpaga, HauMHas ¢ ypoBHA Vv = N U 10 ypoBHA vy = () , MO3BOJISIET OCY-
LIECTBUTh OLEHKY O0CIYKMBAIOIIEH CHCTEMBI.

[Tpon3Boas OLEHKY CTOMMOCTH 3B€HA BEPXHErO YPOBHS, B U3JEPKKU
HE00X0/IMMO, KPOME CTOMMOCTH KOMIUIEKTYIOIINX, BKIIIOYAaTh BCIO CYMMY
3aTpaT Ha ero cOOpKy, MPOM3BOJACTBO, WCIBITAHUE, XpaHEHHUE, IKCIIEIH-
LU0, SKCITyaTalli0 U MpHOOpeTeHne MaTepualoB.

CuHTe3upys 3BEHbS BBICIIErO YPOBHs, HEOOXOJMMO 00eCneunTh uX pa-
60TOCIIOCOOHOCTh U MAaKCUMAJIbHYIO TEXHUKO-I3KOHOMHYECKYIO 3((HeKTHB-
HocTb. IlocnenHee mocturaercst MyTeM YAOBIETBOPEHUs YCIOBHSAM COBMeEC-
THOTO (pyHKLMOHMPOBAHUS BXOAALIMX Y3JIOB, OTpaxeHHbIM B rpade MC.

Pacnonaras rpagom Mopdosioruueckoil CTpyKTypbl, YCIOBUSIMHU CO-
BMECTHOr0 ()yHKLIMOHHUPOBAHUS U CTOMMOCTBIO €JUHMLBI 00CITyKUBaHUA
IJIsl BCEX DJIEMEHTOB, BXOAALINX B CHHTE3MPYEMBIH y3el, Mbl MOXKeM c(op-
MYJIMPOBATh CAEAYIOUIYI0 ONTUMU3ALUOHHYIO 33a4auy:

nono0paTh KOMIUIEKTYIOIINE 3J€MEHTBl U TEXHOJOTHYECKUE TMpoLec-
Cbl IPOU3BOACTBA M DKCIUTyaTALlUM y3J1a BEPXHErO YPOBHS U3 KOMIUIEKTY-
IOIUX TaK, YTOOBl MPH YAOBIETBOPEHUH YCJIOBHUAM COBMECTHOIO (hYHK-
LUOHUPOBAHMS 3JIEMEHTOB U 3aJlaHHOM KadeCTBE y3Jia, MPUBEJEHHAs ce-
6ectonMocTb eanHuLbl u3geauss win CEO, BBIMOMHSIEMOro 3TUM HU3AEIH-
€M, ObIJIM MUHHMAJIbHBI.

B nanbHeiileM U1 3KOHOMUUYECKON OLEHKH W3/eNIUsl BMECTO CTOMMOC-
TH €JUHULBI MPOIYKLMH Mbl BCIOJY, €CIIM HE OrOBAapUBAIOTCS ClELMAlIbHbIE
ycioBus, OyneM MoJib30BaTbCs CTOMMOCTBIO €IMHMLBI 00CTyKUBaHUS S.

Jlns penieHuss ONTHMU3ALMOHHONW 3aJaud pacCMOTPUM CTOMMOCTHbIE
XapaKTepUCTUKHU y3J0B (parMeHnTta rpada, nmpuBefeHHOro Ha puc. 6.1.
[TycTh CTOMMOCTHBIE XapaKTEPUCTHKHM KaKJOTO M3 MHOXKECTB 3JIEMEHTOB,
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BXOJALIMX B OAWH y3el], 3aJaHbl B ¢opMme Tabiull, aHAJIOTMYHBIX TalJI
6.1, a comepallylocs B HUX WH(POPMALHMIO JKeJaTeNbHO aNMpOKCUMHUPO-
BaTh CTEMEHHBIMU (YHKLUAMU

o o
BNS:BNAH pN Y (6.4)
Jj=1

rz(eBN — HOMepa 3JIEMEHTOB YPOBHS N, BXOAAIMX B y3el ypoBHA N—I1.

Hcnonb3yss XapakTepUCTUKU 3JIEMEHTOB, 3aJaJUMCs LEJIbI0 MOCTPOUTh
CTOMMOCTHYIO XapaKTepUCTUKY 3B€Ha Ha ypoBHe N—I. 31ech BO3MOKHBI
JBa clydvas:

KOJIMYECTBO BAPMAHTOB DJIEMEHTOB OJHOIO Ha3HAYEHUS, BKIIIOUEHHBIX
B COCTaB y3J1a, BEJIMKO W JUIsl OLEHKM MHOXKECTBAa 00BEKTOB BO3MOXHO
HCIIO/Ib30BaTh alMpOKCUMUpYIOLIYyI0  (opMyily, NpeAcTaBIeHHYIO B BUIE
cTreneHHoi (yHKuuu (6.4).

YHUCJIO 3JIEMEHTOB Majo U TOrJa CTOMMOCTHAs XapaKTepUCTUKA dJie-
MEHTOB, BKJIIOUEHHBIX B y3€ll YPOBHA N—I/, NpeACTaBIAeTCd TOJbKO B
TabauuaHOM (opme.

PaccmoTpuM nepBelii ciydail. YuuTteiBas, 4To B y3ea ypoBHS N—I BXo-
AT B 2JIEMEHTOB (B HAIlleM CIyJae BN ={1, 2, 3, 4), CTOUMOCTHYIO Xa-
PaKTEpPUCTUKY y3J}‘a 3anuiieM

k k

pN-15" = ; VS

BV =1

[Ipu HenpepbIBHBIX CTOMMOCTHBIX XapaKTepPUCTUKAX HUXKHEro YypoB-
HA MOXXHO COCTaBUTb OECUMCIEHHOE MHOXXECTBO COYETaHUH ITUX y3J10B,
O6eCHe‘ll/lBalOL[_ll/lX Pa3jin4yHbI€ 3HAYEHUA BEKTOpPa Kade€CTBa y3Jia.

OFpaHI/l‘ieHl/lﬂlel BO3MOKHOCTU CHHTE3a UCKOMBIX COUYETAHUM SIBIISET-
Cs YIOBJIETBOPEHHUE YCIOBUSIM COBMECTHOIO (YHKUMOHUPOBAHUA. 3amMe-
TUM, YTO IJId Y3JOB Pa3JIMYHBIX ypOBHeﬁ 1 pas3sjifiHOro Ha3Ha4€HHUA Or-
paHW4YeHUs MMEIOT pa3jIMyHyI0 CTPYKTYPY M HE MOTYT OBIThH (opmanun3o-
BaHbl B 00uIeM Buae. Ho Hac MHTepecyeT He Jitoboe covyeTaHue, CocoOHOe
(YyHKIIMOHUPOBATb, a Takoe, KOTOPOe MPH 3aJaHHOM KadyecTBE HOCTaB-
JeT MUHUMYM (QYHKIHOHAIY

Sy =D, ,vS“ > min
pY=1 ’
COCTaBJIEHHOMY IJIsl y3J1a caMoro BepxHero yposHs O mosiHoro rpacga
MC, yacTbhl0 KOTOPOTO SIBJIsSIETCA paccMaTpuBaemblil pparmeHT. UTOOBI
ONpelesUTh IKCTPEMYM, NMPOU3BOJIUTCA MOArOTOBUTENbHAsA paboTa: 3a-
JAI0TCsl HEKOTOPBIM 3HAY€HHEM BEKTOpa MPOEKTHBIX MapaMeTpoB y3Ja
ypoBH N—I1 u pelaloT 3afgauy — Kakoil HabOp BXOJSALIUX AJIEMEHTOB
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ypoBHA N M KakOW TEXHOJOTMYECKUI MPOLECC KOMIUIEKTOBAHUS 3JIEMEH-
ToB 1—3 obecreyaT 3amaHHOE 3HaUY€HHE BEKTOpa BN_IX U J0CTaBAT
MUHEMYM (yHKOHOHanmy (6.5). B kadecTBe orpaHWYeHUN paccMaTpuBa-
IOTCSl YyCJIOBUSI COBMECTHOTO (yHKUMOHMpPOBaHMs. ONTUMHU3ALMOHHAS
3ajJaya MOXKeT ObITh pellleHa OJHUM M3 YUCIEHHBIX MeTonoB. OmHAKO
BbIOOP MPOU3BOJICTBEHHO!N (YHKIMM B BUAE MPOCTEUIINX MMO3MHOMOB Je-
JIaeT MPENNOYTUTENbHBIM METOJ F€OMETPUUYECKOrO MPOrpaMMHUPOBaHMUS.

Ilpeanonoxum, 4TO peLIEHHE HaWAEHO. O06o03HaYuM ero

N-1gk ZN_lf(BN_lek yres BN_IX}]; ), rae N-1gk— munnmansuas ce-
6eCTOMMOCTD y3J1a C 3aJaHHBIMH MapaMeTpamMmu (BN 1y lk yeees BN x ,];

[TosyueHHOMY 3HA4€HMIO CTOMMOCTHOI XapaKTepUCTHKHU y31a N —] -ro

YPOBHSI COOTBETCTBYIOT €AMHCTBEHHBIE 3HAYEHMsI BEKTOPOB, ONPEAEISAIO-
LIMX CBOICTBA 3JI€MEHTOB, U3 KOTOPbIX COPMHUPOBAH y3ei. PeleHue enuH-
CTBEHHO.

Jlnid peructpaluu pe3yjbTaTOB pacueToB COCTaBUM TabJuULly, aHallo-
ru4yHyro Tabn. 6.1. B mpocTpaHCTBe BEKTOpa MPOEKTHBIX MapaMeTpoB
CUHTE3UPYEMOTO y3J1a BEKTOp, MOJYUYEHHbIH U3 pacuera, MpeacTaBIsaeTCs
TOYKOW, M B TaONMIIe, COCTABIEHHOW U1 BEPXHETrO YPOBHS, €r0 COCTaBIIs-
IOIKE 3AMOJHAIOT OAHY CTPOKY.

3a1aB JOCTaTOYHO OOJBLIOE YMCIIO 3HAYEHUI BEKTOpAa TEXHMYECKMX Ma-
paMeTpoB y3Jla BepXHero ypoBHs N —], pe3yJbTaThl pac4eTOB CBOJSAT B
Tabmuiy. [TomydeHHas TakuMm oOpa3oM TabiMLa SABIAETCS aHAIOTOM IIMCK-
PETHOH CTOMMOCTHOM XapaKTEPUCTHUKHU 3JIEMEHTA, HO OHA MOCTPOEHA s
MHO’KECTBA BapUAHTOB  Yy3ja YpoBHA NN —]. OTa XapaKTepUCTUKa OT/MYa-
€TCsl OT CTOMMOCTHBIX XapaKTEPUCTUK Y3JIOB HW)KHETO YPOBHS TEM, YTO Kax-
JO0H ee TOYKE COOTBETCTBYET ONTHUMAIbHOE COUYETAHUE KOMIUIEKTYHOLLIHX
3JIEMEHTOB M ONTUMAJIbHBIA TEXHOJOTMYECKUI MpoLecc CHHTe3a, obecneyu-
BAIOLLME 3aJaHHbIE 3HAYEHUS NapaMeTPOB KauecTBa y3ja BEPXHETO YpPOBHS.

I'eoMeTpryeckoe MECTO TOYEK, COOTBETCTBYIOIIUX ONTHUMAJIBHBIM CO-
YeTaHMUAM Y3JI0B JUIS Pa3IMUHBIX 3HAUYEHWI COCTAaBJSAIOIIMX BEKTOpa Ka-
YEeCTBA y3Jla BEPXHEr0 YPOBHS, Ha30BE€M ONTHUMAJbHOIl CTOMMOCTHOH Xa-
paktepuctukoit (OCX) y3na BepxHero ypoBHs. Kak W CTOMMOCTHBIE Xa-
PaKTEPUCTHKHU 3JIEMEHTOB, 3Ta XapaKTepPHUCTUKAa MOXET ObITh anmpoKcH-
MHpOBaHa CTeNeHHON (yHKImeit.

CranaxenHoit OCX y3na OyaeMm Ha3blBaTh XapaKTepPUCTUKY, Mpen-
CTaBJIIEMYI0 B BHJIE anmnpoKcUMUpyroueil GpyHKUUU

m v
vy v_ o
S _B“AHBVXJ .
]:
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@®opManbHO MOJyYEHHass ONTUMajbHast CTOMMOCTHAs XapaKTepUCTH-
Ka BEpXHEro YpoBHs COBEPIIEHHO MICHTHYHA CTOMMOCTHON XapakTepuc-
THKE JIF0O0T0 M3 y3J10B, MOCTPOSHHON MUl BXOJSAIIMX 3y1eMeHTOB. OlHaKo
uMeeTcsa CoAepkKareiIbHOe OTAuYMe. B To Bpems, kak CTOMMOCTHas Xapak-
TEPUCTHKA INEMEHTAa OTpa)xaeT KOHBIOHKTYPY PBIHKA, Iie MOKYMNarTCA
koMmIuiekTyromue, OCX sABIsSeTCS pe3ynbTaToM PacueTHOrO ONpeAeseHus
ce0ecTOMMOCTH y3J1a ONMTUMAJIBbHONH KOHCTPYKIHMH, CHHTE3UPYEMOTo Ha
JAHHOM NpeaNnpUsTHH.

[lo ananorum myia BceX y3noB ypoBHA N —] rpacda, pparmeHT KOTO-
poro paccmarpuBaics Bbiwe, ctpostca OCX.

[onHnumasce mo ypoBHsAM rpada MC, nocnenoBatenbHo cTpostcs OCX
JUis Bcex ysnoB. IIpouenypa mocTpoeHus 3aBepluiaercs MO AOCTHKEHUH
y3/1a HyJIEBOI'O YPOBHS.

OCX y3na HyJ€BOro0 YpPOBHsI SIBJISIETCSI COBOKYNHOCTBIO BCEX ONTUMAJIb-
HbIX BapuaHTOB CO, CHHTE3UPOBAHHBIX M3 CYLIECTBYIOIIMX 3JIEMEHTOB U
TE€XHOJOTHYECKHUX MPOLECCOB UX MPOU3BOACTBA, U IKCIUTyaTalWH, BKIIO-
4eHHBIX B Mopdonorudeckyto cTpykrypy CO.

Kaxnoit Touke OCX HyJIeBOro ypoBHA COOTBETCTBYET COBOKYMHOCTb
TOUYEK Y3JIOB BCEX ypOBHEH, KOoTopas oOpa3yeT ONTHMajbHOE COUYeTaHHe
KOHCTPYKLMI TEXHOJIOTMYECKUX MPOLIECCOB U PECYpPCOB, AOCTABISIOLINX
3KCTpeMyM (QyHKIHOHaNy 3¢ (GEeKTUBHOCTH, TPH 3aAaHHOM KauecTBe 00-
CJy’KUBaHUS W 33JaHHOM TEXHHUYECKOM ypOBHE MoJis 3asiBOK. Bcs mHpop-
Mauus o cTpykrype 3tux CO BkimoueHa Bo MHoxecTBa OCX, nmpeacras-
JIeHHBbIX B BUIE Tab’d. 6.1.

Pacnonaras cucremoit OCX, HETpYAHO ONpPEAEIUTh €AUHCTBEHHYIO
ONTUMalIbHYI0 KOHCTpykuuio CO, KauecTBO KOTOPOH yKa3aHO B TEXHH-
YECKOM 3a/laHMM Ha NMPOEKTUPOBAHHUE.

[IprHIMNMaNBbHO 3afada pemaeTcs Ha OCHOBAaHUU alrOpuUTMa, C IMOo-
MOUIBbIO KOTOPOro noctpoeHa Bca cuctema OCX.

Ho mpexne yem mepeiit k Gonee MoApoOHOMY W3JIOKEHWIO peIleHMs 3a-
nmaun koHcTpyupoBanus KTC, obpasyromux CO, paccMOTpuM psizi TIpodIieMm,
CBs3aHHBIX C yTouHeHueM mnoHATHA OCX. Takumu npoGneMamu SBISIOTCA:
MHOTOBapUAaHTHOCTb ~ BO3MOXHBIX pEIIEHHI; MPEEeMCTBEHHOCTb CYLIECTBY-
IOLIMX PELIeHUi; HEJOCTaTOYHOCTh IEMEHTHON 0a3bl; y4eT CyIEeCTBYHOILe-
ro KOHCTPYKTOpCKOro ombita. Kpome Toro, Heo6XoauMo paccMOTpeTb Mpo-
07eMy B TOM Cily4ae, KOI/la YMCJIO pacloiaraeéMblX JIEMEHTOB HEBEJHKO.

PaccMoTpuM nepByr0 — BbIOOP ONTHMaJIbHBIX BAPUAHTOB BXOSMIMX Yy3-
JIOB MPU HAJIMYMU MPUHLUMITUAIBHO OTIMYAIOLIMXCA TEXHUYECKUX PEeIIeHHH.

IIpu moctpoennn OCX y3710B BBICIIErO YPOBHSA HE YYUTHIBAJIUCH BO3-
MOKHOCTH HCIMOJIb30BaHUS KOHKYPHUPYIOINUX, NPUHLUNINAIBHO OTJIMYA-
omux peweHuii. OgHako, HeCKOJIbKO pacmupus nonsatue OCX, mpeaso-
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JKEHHBIIl METOA HETPYOHO pacnpoCcTpaHUTb M Ha 3TOT ciydail. [ToscHUTH
CyTh IpeajaraeMoii MoauduKauuu yaioOHO Ha MpuUMepe.

[TycTb OfMH W3 KOHEUHBIX Y3JIOB rpaa MOXKET MMEeTh HECKOJIbKO MpPHH-
LUIHAJIBHO Pa3IMYaloIIUXCs BAPUAHTOB MCIOJHEHHA. 11 HArJSIAHOCTH
npeanoaoxkuM, uto CX KOHKYpUPYIOIIUX BapUaHTOB 3JEMEHTa BbIpaxka-
€T 3aBUCUMOCTb CTOMMOCTH €IMHMIBI 00CTY)KMBaHUsSI OT HA/JEKHOCTH €ro
paboTel P .

CTOMMOCTHBIE XapaKTePUCTUKU Pa3IUYHBIX TUIOB KOHCTPYKLMHA 23ite-
MeHTa u300paxeHbl Ha puc. 6.2. U3 pucyHka BUJHO, UTO MpeanoJaraeTcs
Hanuuue yeTbipex CX, COOTBETCTBYIOLIMX YEThIPEM THIAM 3JEMEHTOB.
[Ipeanonaraercs, 4To MpU NPOEKTUPOBAHUM y3Jla MOXKHO HCIOJb30BaTh
3JIeMEHT, paboTarouuii no Jo0oMy U3 KOHKYPUPYIOIIUX THIIOB, Xapak-
TepusyeMbIX cooTBeTcTBYytoEed CX.

SA

i

>
0 P P2 4

Puc.6.2. O600meHHass CTOMMOCTHAs XapakTepucThka (YTONIIEHHAs JTUHUS)

HetpynHo coriacuTbes ¢ Te€M, YTO €CJIM MPU MOCTPOSHUM Yy351a MOXKHO
WCIIONIb30BaTh JII000H M3 yKa3aHHBIX THUIOB, TO OYEBHUAHO NpHU Tpedye-
MO#i HaIeKHOCTH p < p| PAUUOHATBLHO MCIOJB30BaTh KOHCTPYKIHUIO,
KOTOpOii cOOTBETCTBYeT XapakrepucTtuka l. (B 3ToM nuanaszoHe 3angaH-
HYI0O HaJeXHOCTb MOXHO 00ecneuuTbh NP MUHUMAJbHOW CTOMMOCTH,
TOJIbKO BbIOpaB TN [ ). [Ipn HeoGXoAMMOCTH 0OecrnevynuTh Halle)KHOCTh B
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MHTEpBAje OT Py IO P, PaUMOHANbHO NMpuMeHATh Tvn II, a s oGecre-
YEHHUsl HAJIE)KHOCTH, MPEBOCXOMSAIIEH P, CIElyeT NPeno4ecTb BapuaHT
IV. Tun Il HenpuroneH HU B OJHOM M3 YKa3aHHbIX AMANA30HOB, TaK Kak
CTOUMOCTb 3JIEMEHTa, padoTaroLero no 3TOMy MPUHUUIY, A1 BCEX pa-
604MX AMana3oHOB OOJbIIE CTOMMOCTH IPYTHX, UMEIOUINX 3aJaHHbIe Ta-
pameTtpsl. C LieJbl0 YNPOUIEHUS MOPSAAKA MOCTPOEHUS] CUCTEMbI ONTHUMAJIb-
HBIX CTOMMOCTHBIX XapaKTE€PUCTHK y3J1a, B KOTOPbI BXOOUT paccMaTpu-
BAEMBbI, BMECTO YETBIPEX XapaKTepUCTHUK, ONMPEIENIIOUX CBOWCTBA 4Ye-
TBIpEX BapMaHTOB KOHCTPYKLMH, BBEJEM MOHATHE 0000OLIEHHO! CTOMMO-
CTHOW XapaKTEepUCTUKH.

O606menHoit CX y3na Ha3blBaeTCA XapaKTepHUCTUKA, COCTOALIAs U3
ONTUMAJIBHBIX YYAaCTKOB CTOMMOCTHBIX XapaKT€PUCTUK PA3IUYHBIX Bapu-
AHTOB TEXHUYECKOIrO PEIIEHUs KOHCTPYKTOPCKOW 3ajayu.

OnTuManbHbIM Y4aCTKOM CTOMMOCTHOHN XapaKTepUCTHKHU y3Jla Ha3bl-
BAETCS y4acTOK XapaKTepUCTUKU BapuaHTa KOHCTPYKLHUU y3ja, B Auarna-
30He KOTOPOTo NMpUMEHEHHEe NaHHOW KOHCTPYKLMHM 3KOHOMHUYECKH 3 dek-
TUBHEE KOHKYPHUPYIOIIHX.

O00011eHHas CTOMMOCTHAs XapaKTepUCTHKa JIeMEeHTa Ha puc. 6.2 mpej-
CTaBJIeHa yTOJILEeHHOW nuHuell. [Ipyn aHanuTH4YecKnXx MccienoBaHusIX 0000-
LHIEHHbIE CTOMMOCTHBIE XapAaKTEPUCTUKH, MPEACTABICHHbIE Pa3pbIBHBIMU
(YHKIMAMH, MOTYT OBITh CIIIQXKEHBI M ANpPOKCUMHUPOBAHBI CTETIEHHBIMU
¢yHkuusamu. OfHAKO MPU 3TOM, KOHCTPYUPYs M3JeHe, Hy>KHO YUHTHIBATh,
KaKoMy BapHaHTy COOTBETCTBYeT BblOpaHHas Ha CX Touka.

Paccyxnenus npuBeneHsl A NocTpoeHus obodueHHoit CX anemeHTa,
XapaKTepHU3yeMOro OQHUM TEXHUYECKUM IMapameTpoM. HerpynHo BuUOeTs,
YTO pe3yNbTaThl BOZMOXKHO PacCHpOCTPAHUTh U HA MHOTOMEDPHBIN CITydaii.
OmHAaKoO 3TO COMPSKEHO CO 3HAYUTENIBHBIMM TEXHUUYECKUMU TPYAHOCTSIMHU.

[Tpon3Boast MpakTUUECKHUe pacyeTbl, MOKHO OBbIJIO OBl PEKOMEHIOBATH
nepebop BapUaHTOB, HO B Cllyyae HNpsAMOro nepedopa norpebyercs 3Ha-
YUTEJIbHOE MAIIMHHOE BPeMs U MPAKTUYECKU HE pealn3yemo.

Hcrnonb3ys 00001eHHBIE CTOUMOCTHBIE XapaKTePUCTUKK AJS KOHCT-
PYMpPOBaHUSA y3ja BEPXHETr0 ypOBHS, HEOOXOIMMO MOMHHTbH, YTO B 3aBU-
CUMOCTH OT BbIOpaHHOro ydacTka CX BXOIALIMX 2JI€MEHTOB KOHCTPYK-
LU y3J1a MOXKET U3MEHUTbCA B MpuHUMIe. @opMallbHO 3TO BbIPA3UTCS B
cCUCTeMax OrpaHMYeHui, oOecreyrBarOLINX BO3MOKHOCTh COBMECTHOIO
¢yHkunoHuposaHus. [103ToOMy y4acTKH XapaKTEpUCTHKH BEPXHEro YpOB-
Hf, KpoMe MHpopMauuu, colepskaunieiics B Tabauuax CTOMMOCTHBIX Xa-
pPaKTepUCTHK, AOJKHBI COAEPKaTh MH(OPMALMIO O TOM, Kakoi MpHUHLM-
MUAJbHO OTAMYAKOIUCS BApUAHT KOHCTPYKLHUH OHU OTPa)KaroT.
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6.5. Yuet B cucteme OCX psiga dbaktopoB, onpegensowmx
TEXHUYECKUWN YPOBEHb

Paccmotpum CX y3710B «cOOCTBEHHbIE 3aTpaThbl». Bbllle oTMedanocs,
410 B cToMMOCTh y3noB m3aenuii, KTC u CO HeoOXoauMo BKIIIOYATH y3el
«COOCTBEHHBIX 3aTpaT», XapaKTepU3YOLUA U3IEPKKU CPEeACTB U TpyAa
Ha WX TMPOM3BOACTBO. Bkiouenune B Mopdonorndeckyto ctpykrypy KTC
9THUX y3JI0B MO3BOJISIET NMPU MPOEKTUPOBAHUM ONTHUMHU3UPOBATH HE TOJb-
KO KOHCTPYKLHIO, HO U TEXHOJIOTMYECKUI MPOLEeCC MPOU3BOJACTBA Y3JIOB
n Bceit cuctembl. MHbopManuio, 3aperncTpupoBaHHylO0 B KapTaXx TEXHO-
JIOTMYECKOro mMpoluecca, TaKXKe MOXHO MPEACTaBUTh C MOMOILBIO Hepap-
XUUYECKOH CTPYKTYpbI, AJsl KOTOPOH MO yK€ OMHMCAHHBIM aJllfOPUTMaM He-
TPYIHO COCTAaBUTb ONTHUMalbHble CTOMMOCTHBbIE XapakTepucTukH. [Ipa-
BwiIa noctpoeHust cucreM OCX mas TEXHOJOTMYECKOIo NpoLiecca aHallo-
ru4Hbl npasuiam noctpoeHuss OCX mas KOHCTPYKLMH.

Ha caMoM HW)XHEM ypOBHE pacCMaTpUBAIOTCS HadallbHble ONEpalyH.
Jlns xakA0ro THMa OMNepaluuy B KayecTBe MapaMeTpPOB YKa3bIBAIOTCS
3aTpaThl TpyJda W TUN 00OpYIOBaHWA, HA KOTOPOM 3Ta ONepauus ocy-
mecTBagerca. s kaxaoro thma o0OpynOBaHUS yKa3biBaeTCs BO3MOXK-
HBIM TeXHOJOTHYECKHH 3P (EKT Mo OJHOMY WJIM HECKOJIbKUM TapaMeT-
paM U CTOMMOCTb TEXHOJOTMYECKON omepaluu, NpUBEeAeHHAs K eAUHU-
e o0CIyXUBaHUSA.

Jnst yyeTa TEXHOJOIMYECKOro MpoLecca B COCTaB BEKTOPA TEXHUYECKUX
napamMeTpoB HaMU BBEIECHbI BEKTOPbI TEXHOJIOTMYECKHX MapaMeTpoB = WU
pecypcoB P (cMm. [6.7]). DTu BEKTOPHI COCTABJIAKOTCA IS KaXIOM TEXHO-
JOTMYECKO omepaluy, NpudeM BEKTOpP Ka)A0ro MOocielyIoLero 3rama
npolecca onpeensercss BEeKTopaMy Mpepaylux onepaunii. Ho nmeercs
n psan ocobeHHocTeil. [Ipexae Bcero, TeXHONIOrHYECKHE ONepalry Mpous3-
BOJATCS, KaK MpaBmio, mocienoBaTensHo. [loaTomy rpad texHomorudec-
KOTO Hpolecca MOXKET COAEPKaTh YYACTKHA BETBEH, COCTOAIINME W3 IOCIE-
J0BaTeJbHO BKIIIOYEHHBIX Y3JI0B, Iie Ha rpade HeT BeTBIeHHUil. B rpade
BXOJIMMOCTH MOJO0OHBIE BETBU MMEIOTCS TOJBKO B MX KOHEUHBIX ydacT-
Kax, rae I AOCTHKEHMs CaMOTO HIXXHETrO YpOBHS AETANN3aLMH KOHCT-
PYKLUN MHOT/A NPUXOAUTCS HA MOCIEAHUX YPOBHSAX HECKOJBKO pa3 Io-
BTOPSTh MH(popManuto o6 3nemeHTax. Ho naxe B 3Toi yacTu mmeeTcs
otnuune. Ha rpade BXoOAUMOCTH, NOCTPOEHHOM I KOHCTPYKTHBHBIX
3JIEeMEHTOB, UH(pOpPMaLKs, HarpysKarolas MocjienoBaTeIbHble Y3JIbl, MO-
BTOPHO M300pa)karollve OJWH U TOT K€ 2JIEMEHT, HEU3MEHHa, TOr/a Kak
nH(popmauus, Harpyxarouas MOBTOPAOLMECs y3Jbl rpada nocieaoBa-
TeJbHOTO TEXHOJOTNYECKOro npouecca,pazinyia. OHa onpenensercs cy-
THIO TE€XHOJIOTMYECKON omepalnuu, OTPaXXEHHOW B NTaHHOM Yy3Je.
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B cocraB rpada mopgosornueckoil CTpyKTyphl clieyeT BKJIIOUUTh U
BETBU, KOTOPblE OTOOPaXKaroT 3KCILIyaTalUI0 MPOEKTUPYEMOIo OObEKTa.
B 5T BeTBU €CTECTBEHHO BBECTH U Y3JIbl, XapaKTEPU3YIOLIME IKCIEIULMIO.
BeTBu, oToOpaxkarolue NpoLecc 3KCILTyaTallu, Kak 1 BETBU, OTPaxKaro-
mue 0001 TeXHOJIOTMYECKUil mpouece, MOTyT ObITh MPEACTABIEHbI B BU/IE
uepapxudyeckux rpagos, noakmoueHHsix K y3ay, KTC u CO B 3aBUcHMO-
CTH OT Ha3HAY€HUs MPOEKTHPYEMOro oObeKTa.

BcnencTBue agAMTUBHOCTH PacXxod0B CTOMMOCTHAsl COCTaBIsOLIAs
MOJIHOTO BEKTOpa MapaMeTpoB y3Jia

g1 S=pv Sty

rae gv 1 — CTOMMOCTb, NPHBEICHHAS K eAMHHLE 00CITyKUBaHMSI, Xa-
pakTepu3yolas KOHCTPYKTHBHbBIE TapaMeTpsl y3Jia (CTOMMOCTh KOMII-
nektytomux); gv 21— CEO TexHomornieckoro npouecca CHHTe3a ysna
13 BXoAAwKX sneMeHToB; gV X Ill— CEO sKCmyaTalHOHHBIX PacXxo/0B,
BKJIOYAs SKCHEAULMIO, aMOPTU3ALUI0 U PEMOHT.

[pu onpenenenny Bemuand Syp 1 Sy HeoOXomXMMO ydecTh KOd(du-
LUMEHTHl BEJIMYUHBI MapTUU TU Kak B cdepe MPOU3BOICTBA, TaK U B cdepe
JKCIUTyaTaluu.

Ecnu rpagp MC pns mo6oro o0bekTa Bcerna MMeeT HepapXuuecKyro
CTPYKTYpY, To rpad ®C oveHb 4acTo CONEPKUT MeTiau. B aToM ciyuae my-
TeM AyOaupoBaHMs MH(POPMALKK BO3MOXHO MPOM3BECTH Pa3pbiB METENb.

vSu+BvSm>

6.6. YueT npeeMCTBEHHOCTH 31IEMEHTOB U Y3roB
Npyu COCTaBNIEHMU CTOMMOCTHbIX XapaKTepUCTUK

Pa3pabaTbeiBas kKOHCTpykuuu HOBo# cepuu uzaenuit, KTC u cucrem
MallliH, KOTJa pacueTbl OpUEHTUPOBaHbl TOJIbKO Ha OCX, MHKEHEep Kax-
JyI0 KOHCTPYKLHIO BbIHYXIEH pa3pabaTeiBaTh 3aHOBO. Takoil moaxon
BBIHYKJA€T OTKa3bIBAaTbCS OT HEMOCPEACTBEHHOIO NMPUMEHEHUS yXKe 0Cy-
LIECTBJIEHHBIX TEXHUYECKUX PELICHU, UTO BO MHOIMX Clly4yasx SBIAETCS
HEJOMYCTUMBIM PAaCTOUYUTENECTBOM YK€ CYLIECTBYIOLIETO MPOU3BOACTBEH-
Horo noreHuuana Kb u npeanpusrus.

B camom gexe, yem Oosblie y3/I0B M 3JIEMEHTOB, HE MMEIOIINX MPO0O-
pa3oB B MPOLLIOM, TeM 00Jjbllle BEPOATHOCTh OMIMOUTHLCS, BHIOMpAs «OI-
TUMaJIbHBIE)» pEIIeHUs. B CBA3M C 3TUM NpPHUHUMATh pPELIeHUE O MPOU3BOJ-
ctBe HoBoro m3aenus win KTC Henb3s, He COMOCTAaBUB BO3MOKHOCTHU,
CBSI3aHHBIE C MPEEMCTBEHHOCTHIO MMEIOIMINXCA pa3paboToOK WM mpuobpe-
TEHHUEM COOTBETCTBYIOIEro O0OBEKTa Ha PBIHKE.

J1s palMoHaNbHOTO PEUIeHUs 3aa4ll HallOMHHMM, YTO B ONTUMAJIbHBIX
CTOMMOCTHBIX XapaKTEPUCTHUKAX oTpaxaeTcs nojiHas pacuetHas CEO.
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B To e BpeMs CTOMMOCTb M3AENMIA TOrO K€ THMA, YK€ OCBOEHHBIX MPOU3-
BOJCTBOM, CYIIECTBEHHO HM)KE, TaK KaKk OOJBILIMHCTBO H3IEPIKEK, CBA3aH-
HBIX C MPOEKTUPOBAHUEM, Pa3pabOTKON KOHCTPYKLMH U TEXHOJOTMYeC-
KOro mpoliecca, opraHusalueil NpoU3BOJACTBA YK€ UMEIU MECTO M yac-
THYHO BO3MelleHbl. CleqoBaTeNbHO, B A0XO0JaX yXKe peann30BaHHBIX
napTuii ce6ecCTOMMOCTh THUPAXUPOBAHMS JAHHOTO THUIMA W3JEUsS Cylle-
CTBEHHO HW)KE, YeM CTOMMOCThH XOTA M ONTUMAJILHOTO, HO €Illle He Tpopa-
00TaHHOIO BapHUaHTA.

YT0oOBI BBIABUTH MPEANOYTUTENHLHOCTh TOTO WIJIM WHOTO pEIleHHs, pac-
CMOTPHM MHOXKECTBO CTOMMOCTHBIX XapaKTEPUCTUK YK€ OCYILECTBICHHBIX
TEXHUYECKMX BapHaHTOB.

HuckpetHbie MHOXecTBa CEO, oToOpaxaroiux (pakTUYEeCKyl CTO-
UMOCTb BCEX OCYLIECTBJIEHHbIX TEXHHYECKMX PELIeHUH, OyaeM HasblBaTh
CTOMMOCTHBIMU XapaKTepUCTUKAMH OCYIIECTBJICHHBIX KOHCTPYKUMH. DTH
XapaKkTePUCTUKM, KaK U ONMTHUMajbHble U ONTUMAaJbHble 0000ILEHHbIE,
o0pa3yloT uepapxuueckue cTpykTypbl. Ha puc. 6.3 usobpaxeHbl 0aHO-
mepHble OCX HEKOTOpOro y3jia, Ha KOTOpbIe HAJOKEHbl CTOMMOCTHBIE
XapaKTepUCTUKN OCYIIECTBJICHHBIX pelleHuil (cBeTybie ToukH). Kaxmoii

SA

0 >
X

Puc.6.3. JluckpeTHble XapaKTepUCTUKU 0003HAYCHBI: «ONTUMAIBHBIC) —
KPECTUKAMU; OCYNICCTBIISEMBIX PEIICHUI — CBETJIBIMU KPY)KKaMH; peaqbHble —
TEMHBIMU KPY>KKaMHu
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Takol TOYKe COOTBETCTBYIOT YK€ OCBOEHHBIE IPOU3BOACTBOM WU3JEIIHA.
Ecnn nns oneHku 3¢(eKTHBHOCTH ONTUMABHOTO M CYLIECTBYIOIIEro pe-
weHusa conoctaBuTh CEO 3Tux pewenunii ¢ CEO coOTBETCTBYOLIMX OIN-
THMaJIbHBIX pelleHui (Ha pucyHKe OHM 00O3HAaueHbl KPECTHUKaMM), TO
NPeUMYIIECTBO ONTUMAJbHBIX peleHui oueBuaHo. Ho Takas oueHka sko-
HOMHYECKH HecocTosTenbHa. PeanbHas CEO ocylecTBIEHHBIX pelleHUi
B NIeHICTBUTENILHOCTH 3HAUYMTENBbHO HIXKe. [[nd 000CHOBaHHON OLIEHKU He-
ooxoaumo 3 CEO ocymecTBisieMbIX peIeHN BBIYECTh 3aTpaThl, MPOU3-
BEJECHHbIE K MOMEHTY Hayajla peaJin3alud 3THX PELIeHH B HOBBIX NapTu-
sax KTC. lna atoro mpu pacueTtax HyXHO npousBectd yrouHeHue CEO.
VYTOUHEHHBIE XapaKTEPUCTUKU OTIUYAIOTCSH TEM, YTO U3 UX CTOMMOCTHOM
COCTaBJIAIOLIENH BBIYUTAIOTCS 3aTPAThl, PEAIU30BAHHBIE B IPOLLIOM.

Pa3zHoCTb pacyeTHONW CTOMMOCTU pealu30BaHHBIX KOHCTPYKLUHIl OIl-
penelsaeT peaabHyl0 CTOMMOCTb PELIEHUI, KOTOPbIE MOTYT CIYXKHUTb allb-
TEPHATUBOIl BHOBb NPOEKTUPYEMBIM.

Vrounennpie CX, kak 1 CX OCYIIECTBICHHBIX pEIIeHUI, 00pa3yroT
JUCKPETHbIE MHOXECTBA.

JIMCKpeTHbIE MHOYKECTBA TOYEK B MHOTOMEPHOM MPOCTPAHCTBE MapamerT-
POB, OTpakalollfe BEKTOPHbl, OTOOpaXkaroliye TeXHUKO-2KOHOMUYECKHe
CBOWCTBA M3JENUI C yU€TOM PeaJM30BaHHBIX M3JEPKEK, B JajlbHENIIeM Ha-
3BIBAIOTCS PEeaTbHBIMU CTOMMOCTHEIME Xapaktepuctukamu (PCX). PCX, kak
n CX ocylIeCTBIEHHBIX PELICHWH, MPEeICTaBISAIOTCS B BUAE TaOMuLI.

Cosokynnocme cmoumocmuuix xapakmepucmux CO, u3 komopuix uc-
KII0YeHbl Yoice peanu3068aHHble U30epIHCKU, CEA3aHHble C Nped8apumenbHou
npopabomroil KOHCMPYKYUl, MexXHON02UU NPpoU3B00CmM8Ed, Op2aHu3ayuell
npou3e00CmEa, HAa3vl8arOm CUCMEMOU peasibHblX CHMOUMOCMHbBIX XapaKme-
pucmuk coomsgemcmeyiouje2o y3ia. B peanbHble XapaKTEpPUCTUKU IJIEMEH-
TOB, y3710B U KTC cienyeTr BkIOUaTh TOYKH, OTPaKarOLIME U BO3MOXK-
HOCTh umnopta. IIpu stom, ectrectBeHHo, CEO nmnoprupyemsix usne-
nuit 1oKHA OBITh yKa3aHa B COMOCTABMMOW BajioTe.

Ha puc. 6.3 peanbHbie CX npeacTaBieHbl TEMHbBIMU TOYKAMMU.

W3 pucyHka oueBUAHO, YTO HE BCErAA «ONTHMAJIbHBIE) PELICHUS IO
3(PEeKTUBHOCTH MPEBOCXOMAT YK€ OCYIIECTBIICHHBIE.

Henp3s Takke He 0OpaTUTh BHUMaHUE HA TO, YTO MPU BBIMOJIHEHUH
omnepauuil CUHTe3a y3JI0B BEPXHETO yPOBHS BO3HUKAET BECbMa CIIOXKHAas
npobsiemMa — corjacoBaHue (QyHKLMHA BXOAALIMX y3JI0B M 2JEMEHTOB. 3a-
Jlaya COrJIacOBaHMs NOJKHA ObITh pelleHa ¢ y4eTOM (pU3MYECKUX CBOMCTB
npoekTupyemoro oobvekta. [loaTomy mpouecc coriacoBaHus U oTbopa
paboTOCNOCOOHBIX BapMAHTOB HE MOXET OBITH OMUCAaH B OOIIEM BHIE.

B paspabaTeiBaeMoOii METOOMKE YCIOBHS COTJIaCOBAHMS IMPEAINO-
JIararoTCsl BBIIOJIHEHHBIMM, @ Pe3yJIbTaThl aHaNIM3a U1 AajJbHEHIINX pac-
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4eTOB MPEJCTaBIAETCS B BUIE CHCTEMbl OIpaHUYEHUil, 0e3 ymoBieTBOpe-
HUsI KOTOPBIX CHHTE3 y3Jla BEPXHEro ypOBHsI HEBO3MOXKEH.

Jlis cuHTe3a ONTUMAlbHOIO THIOPAa3MEPHOro psifa C yueToM peallb-
HBIX XapaKTePUCTHK NP OOJBIIOM YWCIe BO3MOXHBIX PELICHWI M 3HAYM-
TEJbHOM TEXHUYECKOM OTIbITE, HAKOTNIEHHOM B KOHCTPYKTOPCKHX OIOpO,
MPOU3BOJUTCS MOBTOPHOE MOCTpOEHUE YTOUuHeHHOH cuctemsl OCX. B
KayecTBe MCXOAHON MH(OPMALMU NPU yTOUHEHNH KOHTHHYalmbHbIX OCX,
MpeNCTaBIeHHBIX B BUIE MPOU3BEAECHNS CTENEHHBIX (QyHKIU, MOoTydeH-
HBIX TIPY peHIeHWH ONTHMHU3aLMOHHON 3a1ayu, MCIIOJb3YIOTCS MHOXECTBA
peasibHbIX XapaKTepUCTHK OCYLLECTBIEHHbIX pelieHuil. OHN 00beIMHAOTCA
C MHO>XECTBOM BapHaHTOB, MOJYYEHHbIX B pe3yibTaTe nocrpoenus OCX
COOTBETCTBYIOILEr0 HAa3HAYEHHUs, U TOJIBKO MOC]Ee 3TOro 00beqUHEHHOE
MHO)kecTBO CX ammpoKCHMUPYETCsl CTENEHHbIMU (YHKLUAMHU.

VYTouHeHHass TakuMm obpa3om cuctema OCX ucnonb3yercs mJid NOCT-
pOEHMSA ONTHUMAIbHOTO THUIMOPA3MEPHOTO psAla METOAOM AUXOTOMUM.
[TonpobHo Meton m3noxxkeH B pabore [6.5]. 3mech ke paspabarbiBaeTcs
crnoco0 HampaBjeHHOro nepebopa JUCKPETHbIX BapuaHTOB cucteM CX,
OCHOBAHHBIIl Ha MeTOJe MPUKpPEIUIEeHHs 3asBOK. [ MpUMeHEeHUs 3TOro
METOJa MPENNOoJIaraeTcs, YTO XapaKTEPUCTUKHU BCEX Y3JIOB, COCTABIIAIO-
muX rpad BXOAMMOCTH, MPEACTABIAIOTCS B BHUIE TaOJIHII.

6.7.0 NOCTPOEHUU onTUManbHbIX CUCTEM OGCHY)KVIBGHVIH

OcHOBOIl mpearaeMoro MeTofa MOCTPOCHHS TUIOPa3MEPHOro psaa
(TPP) KTC m kKOHCTpyHpOBaHUS OTACIHHOTO THIIOpPa3Mepa U €To y3JIOB
ABIIIETCS TOJIe 3afBOK, KOTOPOE JOJDKHO OBITH 00CTYKEHO MPOEKTHpYe-
MBIM 00BEKTOM.

IIpouenypa, npeanaraeMas HUXe, NPeANOJaraeT, 4YTo KOHCTPYKTOPY
n3BecTHBl cucteMbl CX Bcex y3JIOB Jt000T0 YpoBHA. B cBOO oyepens 3Tu
CUCTEMbI MOTYT OBbITb OKOHYATeJbHO MOCTPOEHBI TOJBKO MOCIE 3aBeplie-
Hus npouecca cuHteza TPP.

YToObl pa3opBaTh MOPOUYHBIH KPYr, MpeasaraeTcs MPOU3BECTU Psij
nocjenoBaTeIbHbIX NpubanmxeHnid. C 37Ol Lenbio B MEpBOM MpUOIIMAKE-
HUM CTPOSITCS cUcTeMbl peadbHbIX CX A 37€MEHTOB U C UX MOMOILBIO
CHUHTE3MPYIOTCSI BapUaHThI y3JI0B BCEX YPOBHEMN, BIUIOTh 0 y3Ja YpOBHSA
v = (. 3amady pemaloT METO/JOM HalpaBlIeHHOTO mepebdopa.

JletanbHOe M3NOXKEHKE MpeajaraeMoro Metona nepebdopa ynoOHO Ha-
4aTh ¢ mpocroro mpuMepa. Paccmotpum cuctemy CX ¢parmenta rpada
MHOTOYpPOBHEBOW CHCTEMBI, U300pakeHHOTO Ha puc. 6.4, rie NMpUBEAEHBI
CTOMMOCTHBIE XapaKTEePUCTUKH JBYX THIIOB 3JIEMEHTOB, YPOBHI y = [N,
BXOAAIIMX B y3en ypoBHS y = N —].Caenaem npeanoyoxkeHne — MycTb
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Puc. 6.4 . JluckpeTHble CTOUMOCTHBIE XapAKTEPUCTUKU JIBYXYPOBHEBOH CHCTEMBI

BEKTOpP TEXHWYECKHMX MAapaMeTpOB KaKIOTO W3 3JIEMEHTOB y3ja YpOBHS
v = NN COIEpXHT TOJbKO OJWH MapaMeTp W MO3TOMY MX XapaKTepHUCTHKH
MOTYT OBbITh MpEACTaBJIEeHbl HA TUIOCKOM 4depTexe (CM. puc. 6.4).
IlycTp Takxe W3BECTHO ypaBHeHHWE (GYHKUMOHUPOBAHUSA Yy3Ja
N- .
B , N — 1-ro yposHs. OHO umeer BUI:

N—31Xk :NXk +]¥Xk i

Kak BUAHO W3 pUCYHKa, st y3na Bepxuero yposus N —1 moxno mno-
CTPOUTH 25 COrJacOBaHHBIX BAPUAHTOB KOHCTpYyKUMH, CX KOTOpPBIX
MpUBEIEHBI HAa pucC. 6.4.

K toukam CX y3m08 N — l-ro ypoBHs, mosnyueHHBIM B pe3ysbTaTe
CUHTE3a XapaKTepUCTHK, Clle[yeT NpUOaBUTh pealibHble XapaKTepUCTUKU
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y>K€ OCYLIECTBJIEHHBIX pelieHuil (M300pakeHbl 3HAaUKaMU V). XoTs Bce
3TH BapUaHThI YAOBJIETBOPAIOT YCIOBUSIM COBMECTUMOCTH, HE BCE OHU paB-
HOLICHHbI. BapuaHTsl
as,ds,dg,01,0g,dg,d1,07,d12,d13, 14,015, d16,A17,d135 A19, 03, a1, Ay, Ay
SBHO HemepcrneKTHBHbI. [Ipu OoJibLiell CTOMMOCTH WX TEXHMYECKHe mapa-
METphl YCTYMAIOT 3HAYEHMSM NapaMeTpoB YCTPOIcTB GoJiee NeIeBbIX.

Criel0BaTeNbHO, TIPY CUHTE3€ Y3JI0B BEpXHEro ypoBHa N — 1 rpada,
(parMeHTOM KOTOPOTO SBJISETCS CUCTeMa, n3o0paxkaemas Ha puc. 6.4,
COXpaHATh BapHaHTbl, 0003HAUEHHbIE TEMHBIMHU KpPY)XKaMH W 3HAUKaMU
VW na stom srane pacuera HeuenecooGpasHo. Ipu 6osbLIOH CTOMMOCTH
OHM HUMEIOT 0oJiee HM3KOE KayecTBO, YeM ClleAylollue 3a HUMHU Oosee ne-
LIEBbIE U COBEPIIEHHbIE, 0003HAYEHHBIE CBETIBIMU KPYKKaMHU.

Utobbl cokpaHuTh nepedop B mporecce cuHTe3a CX BBICHIMX YpPOBHE
U3 PACCMOTPEHHUs CliefyeT UCKIIOYUTh HEMEepCHEeKTUBHbIE BapUaHThl Ha
BCEX YPOBHAX rpada. OTa npeaBapuTesbHas onepauus B AajbHelimemM
Ha3bIBaeTCs BbIPAaBHMBAHUEM XapaKTEPHUCTHK.

[Tocne BbIpaBHUBAHMS XapaKTepUCTHK 3JIEMEHTOB THUIOB | W 2 4yucio
CHHTE3MPOBAaHHBIX BapHAaHTOB y3Ja BN ~15 namenm pUMepe COKPaTUTCS
1o nessatH (cM. puc. 6.4) B paccmatpuBaemoMm mpumepe coxpaHeHHsle CX
N300pa’keHbl CBETIBIMU KPYKKaMH.

SA

0 ’x

Puc. 6.5. [locrpoeHue 000J104KH JTUCKPETHOTO MHOXeECTBa (TOYKU ~, b, ¢, d, €)
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IIpenBapuTenbHOE BbIpaBHUBAHUE XapaKTEPHUCTHK, MPOU3BEIEHHOE
W3JI0’)KEHHBIM BbIIlIE CMIOCOOOM, HE rapaHTHUpPYeT, YTO B MPOLECCEe ONTUMU-
3auu OyJeT ompenesieH riobalbHbI IKCTPEMYM.

YToOBl 00EcneunTh TaKyl0 BOZMOXXHOCTb, TpeiIaraeTcsi MPOU3BECTH BTO-
poit stan BeIpaBHMBaHMA. C 3TOM IENbI0 HA MHOXKECTBO TOueK cucteMbl CX,
COXpaHMBIIEECs MOCJe MEePBOTO 3Tana, MpeyaraeTcs HaTSHYTh BBIMYKITYIO
000J104Ky, 0OpamIIsAOILyt0 Bce MHOecTBO CX. 31ech MbI MpearnoaraeM,
4TO Takas 000JI0YKa MOCTpOoeHa (AIrOpPUTM MOCTPOSHUS 000JIOUKH H3JIOXKEH
B [6.7]). OOpaTtuM BHHMaHKE Ha TO, YTO YMCIIO TOYEK Ha OXBaThIBarOLIEil 000-
JIOUKe, B Ciydae OONbIIOi pasMepHOCTH BeKTopa X MOXET ObITh CIWIIKOM
OO0JIBIINM, YTO MPUBENET K OCJIOXHEHHAM B Mpoliecce nepedopa.

C uenbro COKpallleHUsl NpoLEeaypbl MpeaIaraeTcsi MpOU3BECTH Pa3pekH-
BaHUE BbIPABHEHHBIX XapaKTepUCTUK. JIJIsl MOSICHEHUs onepalyn pa3pexu-
BaHMA PAacCMOTPUM OJHOMEPHYIO BHIPABHEHHYIO CHCTEMY CTOMMOCTHBIX
XapaKTepUCTHK 0HOrO M3 y3710B ypoBHsa N — 1. IlycTh pasMepHOCTb Bek-
Topa X, Benuka. Torma m 4MCio COXpaHEHHBIX BapUAHTOB BEJIMKO.

Pemas 3agauy B mepBOM NpPUOJMIKEHUH, COKPATHUM 4YHUCJO Mepe-
OupaeMbIX BapMaHTOB 1O MUHMMYyMa. J[st 3TOro M3 MHOXecTBa BapHaH-
TOB Kax0ro y3ia ypoeHsa N — 1, coxpanuBiuerocs mocse 3aBepuieHus
oTepanny BeIpaBHUBAHUS, OTOEpEM BCETO TpHU BN—lm, rae (o N-17 —
YHCII0 MapaMeTpoB, OMpeAessIoInX CBOHCTBA y3aa). OTOOp OCyLIecTBUM
cienyromuM obGpa3zom. M3 obmero MHOXXecTBa BapUaHTOB, OMpPEAEIIO-
IIMX CUCTEMY BBIPABHEHHBIX XapaKTEPHUCTHK, JEKalIMX Ha 000JI0UKe, MO
KaX/IOMy MapaMmeTpy s rnepebopa BblOepeM BCEro TPH, OTINYAIOIINXCS
TeM, 4TO B 3TUX KOHCTPYKLMSAX 3HAUYEHHUE BbIJEJIEHHOTO MapameTpa Mpu-
HUMaeT MO0 OJHO M3 IKCTPEMAaNbHBIX, JINOO cpelHee 3HAUYeHHeE.

Ecnn 4ncno otoOpaHHBIX TakUM 00pa3oM BapHaHTOB BCE e OKaXKeT-
csi GonpIIMM, NanbHellnee coKpalieHre BO3MOXKHO MPOM3BECTH 32 CUET
BbIOOpa BMECTO _ n_1/1 BapUaHTOB CO CPEJHMMHU 3HAYEHUAMH OJHOIO
CO BCEMH MapaMeTpaMHM, ONM3KUMH K cpeAHuM. Torga oOliee 4ucio Ba-
puaHTOB y3ia ypoBHs N —1, BblaeneHHOro a1 nepe6opa mpu CUHTE3e
y37a ypoBHS N —?2 COKpaTUTCS 1O MMUHUMAJIBbHOTO 3HAYECHMS.

Bocmonb3oBaBIINCh BRIPAaBHEHHBIMU M Pa3peXeHHBIMU TakUM 00pa-
30M cucteMamu CX Bcex y3i10B ypoBHS [N — ], BXOOSIINX B CHHTE3MpYe-
MBIH y3en ypoBHS N — 2, MOCTPOUM CHCTEMY CTOMMOCTHBIX XapaKTepuc-
THK 3TOro0 ys3Jja..

Yucino cHHTE3MpPOBAHHBIX BApMAaHTOB KOHCTPYKLMWH y3/a CleyeT or-
PaHUYNTH KOJTHYECTBOM 3 5 M.

BeipaBHEeHHBIE W pa3peKEeHHbIE XapaKTepUCTUKU Y3JIOB YpOBHS N —2
WCTIOJIb3yeM JUTsl TIOCTPOEHUS pa3pe’keHHbIX M BBIPABHEHHBIX CHCTEM Xa-
pPaKTepUCTHK BCEX Y3JIOB YpOBHSI NN —3.
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ITogHuMasch MO MepapXUYECKUM  CTYIEHAM A0 YpOBHA y =], MOCT-
pOUM MOJIHYIO CUCTEMY BBIPABHEHHBIX M Pa3PEKEHHBIX XapaKTEPUCTUK
MIPOEKTUPYEMBIX TUIOPA3MEPHBIX pANOB, cocTasisdromux CO.

Kaxnomy uneHy ontumainbHOro, B nepsomM npubmmkenun, TPP KTC
Ha CUCTEMax XapaKTEpUCTHUK KakKAOrO U3 Y3JI0B HIKHUX YPOBHEH, MHLU-
JEHTHBIX Y3JIy YPOBHS y =], COOTBETCTBYET OJUH U3 BAPUAHTOB €r0 KOH-
cTpykuuii. CreoBarenbHo, eciii TunopasMepHsiil psg KTC coctout u3

IK* YJIEHOB, TO HA CHCTEME XapaKTePHCTHK JIIOOOro U3 y3JO0B YPOBHS

v >1 IOOJKHO CylLIecTBOBAaTh 1K* ONTUMAJbHBIX B MEPBOM MpPH-

ONMKEeHUM BapUAHTOB KOHCTPYKLMI COOTBETCTBYIOILEro y3Jja.

YT10oO6B! BBIAENUTH 3TU BapUaHThI, JOCTATOYHO, BOCIOJIB30BABIINCH AJITO-
puTMOM mnepedopa, KOTopblii mpuMeHsics ans noctpoerus OCX, orodpa-
3UTh M300paxkarolyo Touky OCX KaxIoro u3 THUIOPa3MEpOB, ompenesse-
MBbIX Ha YpoBHE y =], Ha cucteMbl OCX BcexX Yy3JI0B, MHLIMACHTHBIX TOYKE
CX, m3obpaxaromeit cuctemy CX KTC paccmaTpuBaemMoro BapuaHra.

[Tonmy4yaeMblif TakuM 00pa3oM psii U KOHCTPYKLIMH COCTABJISIOIIUX €ro
YJIEHOB MOYTH ONTHMaJbHbl. ONTUMaNbHBI B NMEPBOM MPUOIKEHUHN U
KOHCTPYKLHMH BCEX Y3JIOB M 3JIEMEHTOB, U3 KOTOPBIX CUHTE3UPOBAHBI uJe-
Hbl psga. OCHOBOI A 3TOrO yTBEPXkKAEHUA ABIAETCS NPUHATAas NpoLery-
pa BBIPAaBHUBAHUSA  XapaKTEPUCTUK, MO3BOJIAIOMIAA COXPAHUTh TOJBKO
MepCrneKTUBHbIE BapuaHThl. Ho pa3pexeHHe XapaKTepUCTUK MOXKET MpH-
BECTU K MOTEPSIM, TaK Kak:

npu npoektuposanun TPP He ucnonb3oBanack BCA pacnojaraeMas
nHpopMaLus;

B IpoLecce KOHCTPYMPOBAHUS Y3JIOB MpeHeOperasach BO3MOXHOCTh
YHU(DUKALHUK Y3JI0B;

CUHTE3 MpOU3BOAMJICS 0e3 ydeTa MPUHLMMNA MOAYJIBHOCTH, KOTOPBIH
BO MHOTMX CIIy4asiX BJS€TCS MOILHBIM pPblYaroM MOBBILIEHUS 3P (HEKTHB-
HOCTHU MPOEKTUPYEMOIl CUCTEMBI.

PaccmoTpeHuto 3TUX npo0ieM MOCBAIIEHbl MOCIEAYOMIUe pa3iesibl, HO
MpeABAPUTEIBHO PACCMOTPUM AJNTOPUTMBI BeIpaBHUBaHUA cucteM OCX.

6.8. Anroputm HayanbHoro BbipaBHuBaHma OCX

IlycTh 1 Kakoro-tTo U3 y3jOB YPOBHs V u3BecTHa cuctema CX, mpen-
CTaBJIEHHas B Bujae Tabn. 6.2.
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Tabnuua 6.2

Howmep ITapameTpst CX
BapuaHTa vx]k Vxé( fon vSk
1 vxll vxé . vx}n VSI

. = = = =

K vxlk vxéc VXII; vSk

Ha ocHoBaHuu 2T0il Tabnuibl mocTpouM 7 + 1 NBYXCTPOUYHBIX Tab-
i, coaepkamux | K * rpady (tabn. 6.3).

Tabnuua 6.3

Howmep Bapuanra 1 I—Kx . —

VSk(wzu Vx»’,) ke {1,...,1PD

B meppoii 3 Tabiuil B BEepXHEW CTPOKE COAep:KaTCs HOMepa BapuaH-
TOB KOHCTPYKLMI, BO BTOPOl — 3HAaY€HUS SKOHOMHYECKOTO MapameTpa
— CTOMMOCTb €IMHHLBI Y. WIM CTOMMOCTb €MHMLBI 0OCIyKHBaHus S .

OcTanbHble TaONMIbl aHAJOTUYHOW CTPYKTYpPbl OTJIMYAIOTCA OT Tep-
BOIl TeM, YTO WX BTOpbIE CTPOKU CONEpKaT AaHHbIE 00 OAHOM M3 TEXHU-
YEeCKUX MapaMeTpoB.

Bo Bcex Tabnuuax MpousBeieM COPTHUPOBKY MO 3J€MEHTaM BTOPOW
CTpokH. B pesynbTaTe 3HaUeHHE COOTBETCTBYIOIIEro MapaMeTpa BO BTO-
poii rpade Bo Bcex Tabiuuax OyneT MUHHUMAlbHBIM, a B MOCIAeqHEH —
MaKCHUMaJIbHBIM (IIPH COPTUPOBKE HOMEpa TOUYEK MEHSTh HE CJIEIYeT).

ANropuT™M BbIPaBHUBAHMSA COCTOMT M3 CIELYIOIIUX ONeparuii:

1. B Tabnuie, cocTaBieHHON 11 3KOHOMHYECKOTO MapameTpa ,§, paccMmar-
pHBaeTCst BTOPOil CTOJIOEL, COOTBETCTBYIOMINI MUHUMAILHOMY 3HAYE€HHIO KO-
HOMMYECKOTO MapaMeTpa, | B MEPBOIl CTPOKE OMpeAeNsieTcss HOMEP BapUaHTa.

2. BpieneHHbIil HOMEp COMOCTaBIAETCA C HOMEpamH MepBOi CTPOKH
Ta0MuLbl, COCTABIECHHON Ui TEXHMYECKOrO Mapamerpa X| U B Talbiuie
oTipeieNiieTCsl HOMep CToJI0a, KOTOPBIH COBMAgaeT ¢ BbIAENEHHBIM. DTOT
crosben Tabauily napameTpa X OENUT Ha JBE YacCTH, CJIEBA OT HETO Haxo-
JATCsl CTOJIOLBI, COAepKallie BapUaHTbl, HEMEPCIEKTUBHbIE U CHHTE3a
y3Jla YpoBHS y — ], a crpaBa — Te€, KOTOPbIE BO3MOXHO OKa)XyTCsl MOJIe3-
HBIMU JJIs1 JanbHeiniero cuHtesa. [1o3ToMy Bce cTONOLBI, PacHosOkKeH-
HbI€ JIEBEE BBIJEJICHHOrO Ul PacCCMOTPEHUs, OIMYCKArOTCs, @ PacHos0oKeH-
Hbl€ MpaBee — COXPAHSIOTCS IJIs1 OCYLIECTBIEHUs JalbHEHIero npouecca
BBHIPABHUBAHMUS.
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3. AHaNOrM4HO, B LMKJIE, MPOU3BOAMTCS pa3fiejeHle Ha JBE YacTH CTOJ-
610B TabJnL, COCTaBIEHHBIX IJI1 BCEX OCTAJbHBIX MapamMeTpOB.

4. laHHble, XapaKTepu3ylollle BapUaHT, 3aHUMaroIuil B Taba. 6.2,
COCTaBJIEHHON JJI1 9KOHOMMYECKOro MapaMmeTpa, BTOpoil cronbel, 3aHo-
csiTcs B TaON. 6.4, cOCTaBJIEHHYIO ISl BBIPABHEHHBIX XapaKTepUCTHUK (OHU
COXpaHsIoTCA B Ta0N. 6.4).

Tabnuua 6.4
Howmep TexHuueckue napameTpbl
BapuaHTa X 1k e xfn ok
1 2 m+1 m+2
1 x} x’ln st
k xF xk sk
K X IK e X rlrf sk

5. B Tabnuire, COCTaBIEHHOW I YKOHOMHYECKOTO TTapameTpa, BhIOupa-
eTCcsi HOMep BapHaHTa, 3aHuUMarollero Tpetuii crondeu. [lo aTomy HOMepy
MPOU3BOANTCS pa3fieieHNe Ha JIBE€ 4aCTH COXPaHMBIIMXCA (IpaBbIX) y4acT-
KOB TaOJML BCEX TEXHUYECKHX MapameTpoB. 3/1€Ch BO3MOKHBI JBE CUTYaLWH:

5.1. B npaBbIX 4acTsAX BceX TabJMLl COAEPKUTCA HOMEp BapHaHTa, Mo KO-
TOpOMY MPOU3BOAMTCS paznesieHue. B 3Tom cityyae nosropstorcs nm. 2—4.

5.2. B mpaBbIX (COXpaHUBLIMXCS MOCI]Ee MEPBOro pa3leeHus) 4acTAX
TabauIBl HOMEpa BapuaHTa, MO0 KOTOPOMY NPOM3BOIMTCS AEJEeHHE, He
conepxurcs. Ecnm 310 yciioBre uMeeT MecTo XOTs Obl B OAHOI Tabnuie,
paccMaTpuBaeMblii BapraHT OecriepcriekTHBeH. B 3Tom ciydae ero paib-
Heiflmee paccMOTpeHHe He MMeeT cMmbicia. JlaHHele 00 3TOM BapuaHTe B
Tabn. 6.4 He BKIIOYAIOTCA.

6. B nuKkie MpoU3BOANTCS aHANIU3 COXPAHMBIIMXCS YacTel KaxaoW w3
Tabn. 6.3 147 KaXAoro Mocieaylollero BapuaHra, HoMep KoToporo Oepert-
csl U3 3TOH ke TabJuLbl, cOCTaBIsAeMON AJsl 9KOHOMHUUYECKOr0 MapameTpa.

Ilpumeyanune. Hempyono zamemumo, 4mo c KAHCObIM NOCAEOVIOUUM
9manom ONuHa Npagelx dacmeu mabauywvl, 20e pacnonodNiCeHbl NepCneKmus-
Hbl BAPUAHMbL, YMEHbULAEMCA, YUMo coKpaujaem nepeoop.

ITo oxoHYaHMM MPOCMOTpa BCEX BapHaHTOB B Tabja. 6.4 ocTaroTcs Bce
MepCreKTUBHBIE BapHaHThI, 00pa3ylolie BHIPOBHEHHYIO CHCTEMY CTOMMO-
CTHBIX XapaKTepHUCTHUK paccMaTpuBaemoro ysua. [Ipouenypa BbIpaBHU-
BaHUS IJIi MHOTOMEPHOW CHUCTeMBI cM. B pabote [6.5].
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6.9. YHuduKauma KOHCTPYKLUIA 3a cyeT nocTpoeHust TPP
BxoaAauwumx ysnos KTC

[Mocne mocTpoeHUsa onTUMaldbHOTo, HeyHUpULHpoBaHHOTO TPP,
MOJYYEHHOr0 B pe3yJbTaTe MOCIEN0BATENbHBIX NPUOJIMKEHUN, pele-
HUE MOJXET OBITh yJY4YLIEHO 3a CUeT YHU(HUKAUUU KOHCTPYKLUHH ero
y3J0B.

YrtoObl OCYIIECTBUTh YHU(PUKALMIO, OTMEYAIOTCS BCe TOYKH, M300pa-
KarolKe 4YjeHbl onTUMalibHOTO HeyHupuuupoBanHoro TPP nHa cucreme
CX mepBoro ypoBHs, U oToOpaxatoTcs Ha cucteMy CX HMHUMIEHTHBIX
y3JI0B BCEX YPOBHEW.

HeTpyaHo BHIETb, YTO Ha XapaKTEPUCTHKE KaKIOTO U3 y3JOB TaKUX
Touek Oyner mo K *. i

PaccMOTpHM MHOKECTBO [3 = TOueKk HAa XapaKTepHCTHKE OJHOTO 3
y3JI0B YpOBHA y = 2. OT0 MHOXkecTBO CX MMeeT BCe CBOMCTBA MOJIA 3as-
BOK M Mbl MOXKEM CUUTaTh, YTO OHO SABJISIETCS MOJIEM 3asBOK IJIsl TIOCTpOe-
Hus TPP BeineneHHoro ysina yposHsa y = 2. IIpencraBum ero mosem 3as-
BOK W pelIMM ONTUMM3ALUOHHYIO 3ajaauy: noctpouts TPP BapuanTOB
paccMaTpUBaeMoro ysja ypoBHA y = 2, CIIOCOOHOIO ONTUMaJbHO 00CILY-
JKUTh BBIACIIEHHOE MOJIE.

Pacuer cnegyer mpou3BOAUTb METOJOM MPHUKPEIUIEHHS 3as1BOK, M3JIO-
XEHHUI0O KOTOPOTo MOCBSIIEHBl MOCHEAYIOKEe pa3ebl HacTosIel rna-
Bbl. OUEBUIHO. YTO YKCIO TUMOPA3MEPOB KOHCTPYKUHUH paccuUThIBAEMO-
roysia [ < BK*.

AHaJOrM4YHO MPOM3BOIUTCS YHU(UKALMSA APYTHX Y3JIOB YPOBHA y = 2.

Otobpaxas Bce yHU(UUMPOBAHHBIE PEIIEHMS UIA Y3JI0B YPOBHS v = 2
Ha cucteMy CX MHIMIEHTHBIX MM Y3JIOB YPOBHS \ = 3 MPOU3BOIAT YHU-
¢ukammio y3moB ypoBHA y = 3. [IpoaBurasce oT y3jl0B BEpPXHEro YpOBHS
K y3JlaM HIXXHEro, JOCTUraloT YpOBHA y = [N .

Takum o6pa3oMm, Ha KakIOM ypOBHE OyIyT MOCTpPOEHbl YHUDHULMPO-
BaHHble TPP Bcex y3noB u 3nemeHTOB. Mcmonib3ys cucteMy yHU(PULHMPO-
BaHHBIX CX (YCX), KOHCTPYKTOp MOJy4aeT BO3MOXKHOCTb moctpouts TPP
U3 YHU(QULUPOBAHHBIX Y3JI0B, Oosee 3¢ (eKTUBHbINA, YeM psl, MOCTPOEH-
HbIl U3 HEYHU(UUUPOBAHHBIX BapUAHTOB.

CTOMMOCTh Ka)XI0TO y3J1a, Kaxaoro tumnopasMmepa u Bcero TPP ompe-
JeNsieTcsl MO alropuTMy, KOTOPBIH HMCMOJIB30BANCS NPU MOCTPOSHUM CHUC-
TE€MBbl CTOMMOCTHBIX XapaKTepUCTHK rpada BXOIMMOCTH.

Pemas 3agauy nocrpoenus ontumanbHoro TPP, Mbl nmpennosarany,
4T0 (PyHKIMOHAN anauTUBeH. PaccMoTpuM OoJiee CI0XKHbBIE Cllydyau.

1. ®ynkumoHan myasTuIUIMKaTUBeH. C Takoil 3ajaueil MHkeHep cTal-
KHMBAeTCs, HApPUMEp, B TeX Ciydasx, KOrjJa MakCUMHU3UPYETCs HAaAEKHOCThb
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CO unu MUHUMU3HUPYETCA YMCIO OTKa30B. B 3THX ciydasx BMECTO MHUHHU-
MU3aLHUHA CyMMBbl CTOUMOCTEH €AMHHUL 00CIyKMBAaHUA CIeAyeT MUHUMHU-
3UPOBaTh UX NPOU3BEICHHUE.

YTtoObl pelnTh Takue 3aJa4yd MpU COCTaBICHUM MATEeMAaTHYECKON MoO-
Jeu, JOCTaTOYHO MPOU3BECTH JOTapUTMHUPOBAHUE ONTUMHU3IUPYEMOTO
¢ynkunonana. Torna B McXonHble TaOJUIBI BMECTO CTOMMOCTEH €IMHMIL
o0CITy’)KMBaHUs ClleyeT BKJIIOYATh JOrapu(Mbl 3THX BeIWMYWH. B pesyib-
TaTe BCA MpOLEAypa ONTUMHU3ALUKN OcTaeTcs 0e3 M3MEeHEeHus.

2. Bonee obmue ciydan. OnTuMHU3NpyeMblii QyHKIMOHAT UMEET CIIOXK-
HYI0 KOHCTPYKLUIO, HAllpUMEp, NPEACTABIsAETCS B BUAE CyMMBI BBIITyK-
JIbIX TIO3MHOMOB WJIM KOMOMHALMM W3 BBIMYKIBIX TPAHCLEHAECHTHBIX (YyH-
kumid. M B 3THX cllyyasx cXemMa ONTHMMM3ALMK OCTaeTca HeusMeHHOH. OT-
JM4YMe 3aKiIovaeTcss B crocobe onpenesieHus CTOMMOCTH €IWHMLBI 00CITy-
JKUBaHUsI, KOTOpas B 3aBUCUMOCTH OT OCOOEGHHOCTEH (yHKLMOHana H0J-
JKHa OBbITh MOJCYMTAHA COOTBETCTBYIOIMM oOpa3zoMm. OnHaKo 3ajaya fe-
JlaeTca HeJuHeWHo#. IIpumep pelleHus HEKOTOPBIX HEJIUHEHHBIX 3ajau
CM. B MOCJEAYIOIMINX pa3fesiax 3TON TNaBbl.

HetpyaHo BuAeThb, 4TO MpeIOKEHHBIH MOAXO MO3BOJIAET MOJHOC-
THIO PEMINTh MPOOJIEeMY aHAIUTHUYECKOTO MPOEKTUPOBAHUS C MOMOIIBIO
OBM, yHuduunpoBaHHOro Ha BceX ypoBHAX mepapxuu CO.

6.10. MoaynsHoe noctpoeHue y3noB KTC

[TosicHnM, 4TO B HanbHeiIIeM NOApa3yMeBaeTCs MOA MOIYJIbHBIM MPHUH-
LUIIOM MOCTPOEHMsI ONTUMaJbHOro TunopasMmepHoro psana KTC.

ITycts B pe3ynabTaTe aHanuTUdeckoro mpoextupoanHuss CO mocTpoeH
tunopasmepHsiii psx KTC. BekTopbl TeXHUYECKHX MapaMeTpoB 3TOr0 psAaa

0003HauYUM )(1 ,XZ ,K ,Xk,K , X k , @ TapaMeTphl, XapaKTepH3yo-
[¥e 4IEHbl PAMa, NPEJCTABUM MaTpULEH
x xy x3,K, x Ko, x!
AAAAANAANAAN
HXH:xlk x2 x3 K, x K x ,
AANAAANAAANAAN

ke{lK,K}
e@KJhL

K K _K K K
XXy xy ,KLx KL x,
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CorsacHo pa3pabOTaHHON METOIMKE BEKTOPY 1Xk COOTBETCTBYIOT
Y3J1bl, BCKTOgbI TEXHAYECKAX MAPAMETPOB KOTOPHIX 0603Ha‘ialOTC)l

B2 X , TIe 2 — HOMep YpOBHS;, k — HOMep y37a; B HO-

mep tunopaszmepa KTC.
2wk (pv v
V3ny [3Y ypoBHS V COOTBETCTBYIOT BEKTODbI B X ,(B eB )
PaccMOTpUM MATpHIly COCTaBJSIONIMX BEKTOPOB TEXHUYECKUX Mapa-
MeTpoB oaHoro u3 y3noB KTC tumopasmepa A, YpOBHs, HOMEP KOTOPOroO
V, aj HoMep mapamerpa:

1
XA g XA,
AAAAAAAAA
k k
] el R
AAAAAAAAA
K K K
Bv -x] 9A 9BV -xj 9A ’BV -xm

Bo3HukaeT BOmpoc, BO3MOXKHO JIM y3Jbl OJHOTO M TOTrO € Ha3Ha-
YEHHUS UCIOJIb30BaTh Npu KoHcTpyupoBaHuu KTC pasznuuHblX TUIO-
pazMmepoB? Il OTBeTa Ha 3TOT BONMPOC BCIOMHUM CTPYKTYpYy camolie-

ta. Ha ypoBHe v =2 y3namu Bz 0003HauUM JBHUTaTeNb, MJIaHEP, Ha-

BUramoHHoe o0opynoBaHue W T. A. OUEBUAHO, YTO B HACTOSIIEE Bpe-
M TPYIHO NPEACTaBUTbh TaKMe KOHCTPYKLMHU IJAaHEPOB CaMOJETOB,
KOTOpbI€ MOTYT OBITh MOJy4eHbl 00beAMHEHNEM HECKOJbKUX OJHOTHII-
HBIX, XOTsl Takue MpeasokKEeHUs CyIecTBYIOT. B To xe BpeMs BmoJiHe
€CTeCTBEHHas: KOMIIOHOBKA caMoJjeTa ¢ OJAHMM, ABYMs, TpeMs M Jaxe C
IIECThIO ABUTaTEJsIMU OJHOTO M TOTO ke Thna. Heckosbko MHaue 00-
CTOUT [eJ0 C HaBUraUMOHHBIM 00opynoBaHueM. OJMHAKOBbIE HAaBHUIra-
LIMOHHbIE KOMIUIEKCHI MOKHO YCTAHOBHMTb Ha LYK IPYIIy THUIOpa3-
MepoB camousieToB. OTCroa ciaenyeT, 4yTo Ha ogHoM M ToM xe KTC mo-
IyT UCIMOJb30BaThCA Y3Jbl TPEX TUMHOB: y3ibl, kKoTopble mist KTC kax-
JOro TUnopasMmepa IOJKHb UMEThb MHAUBUAYAJIbHOE KOHCTPYKTHBHOE
WCTIOJIHEHUE; y3JIbl, KOTOpble MOTYT OBbITH BBITIOJHEHBI B BHUJAE OIHO-
TUMHBIX W3AeNuil (MX BapbUpyeMoe 4Yuciio oOecreunBaeT MOJydYeHHe
KTC pa3nu4HbIX THMOpPa3MepoB); y3Jibl YHUBEPCAIBHOTO HMCIOJb30Ba-
HUS.
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B Tex cnywasx, korga y3iabl OZHOTO M TOTO e KOHCTPYKTHBHOTO BBbI-
MOJHEHUsI MOTYT OBbITh UcCMOJb30BaHbl M co3ganus KTC tunopasme-
POB pa3HON MPOU3BOJAUTEIBLHOCTH, TOBOPAT O MOMLYJbHOM MPHUHLMIE IO-
ctpoenusa cuctembl KTC.

Mopynem Ha3blBaeTCsl Takoe KOHCTpykTuBHOe ucnoiHeHue KTC unn
UX y3J0B, KOTOPO€ MO3BOJIAET pelllaTh TEXHOJOTHUYECKHE 3aAauu no o0-
CITy’)KMBaHHIO TpeOOBaHMIi, XapaKTepH3yeMbIX OJWHAKOBBIMH KaueCTBEH-
HbIMU MpPHU3HAKaMHU, HO UMEIOIIMMH KpaTHbIe 3HAY€HUS MapaMeTpoB, Ma-
panyenbHbIM, MOCIe0BATeIbHBIM MM KOMOMHUPOBAHHBIM BKJIIOUEHHEM
3tux KTC unum ux y3/I0B B TE€XHOJOTMYECKUH MpoLecc o0CTyKUBAHUS.

Knaccudeckunii mpumep MoIyssi B MAIIMHOCTPOEHUU y’Ke YMOMSHYThbIE
aBUALIMOHHbIE JBUraTesIM OJMHAKOBOW KOHCTpyKuMU. B OBM TunuuHbI-
MU MOIYJSIMHU SIBJISIOTCA OJOKM MaMsATH OJMHAKOBON KOHCTPYKLMHU U pe-
TUCTPbI, Pa3JIMYHBIi HA0OP KOTOPBIX MO3BOJIAET CUHTE3MPOBAaTh MaLIM-
Hbl Pa3JMYHON MPOU3BOAUTEIBHOCTH.

YacTto Kk MOIYJIsIM TPexbSIBIAIOTCS JOTIONHUTEIbHbIE TpeOoBaHuUs, 3aK-
JrovYaromuecs B TOM, YTO MOAYJIM OJWHAKOBBIX WM Pa3HBIX TUIOPa3MEpPOB
IOJKHBI paboTathk cornacoBaHHO B onHOM KTC o0meil KoHCTpyKLUH.

Jlns obecriedeHnsi COBMECTHOI pabOThl HECKOJNIBKUX MOMyJieil B UX CO-
CTaB BKJIIOYAKOTCS CHELUalbHbIE Y3Jbl, TAPAaHTUPYIOINE BO3MOXKHOCTh
CUHXpOHM3aUMK MX (QyHKUMil. DTO OCIOXHSIET IMpolecc BbIOOpa mapameT-
POB MonyJel pa3lMuHONH KOHCTPYKLMH, U3 KOTOPBIX MPEArosiaraeTcs CHH-
Te3upoBaTh cioxHbie KTC.

[IpuHATO cUUTaTh, YTO MOJIYJIbHOE HCIIOJHEHUE TMO3BOJIET 3HAYUTEIb-
HO TMOBBICUTH 3 (HEKTUBHOCTb 3aTPaT HA CO3JaHWE cCUCTeMbl MamMH. Of-
HAKO HapsLy ¢ 0e3yCIOBHBIMU MPEUMYLIECTBAMU MOIYJbHBIH MPUHLIKI
MOCTPOEHUS UMEET PsJ CYIIECTBEHHBIX HEJOCTAaTKOB.

PaccMoTpuM mpenMyliecTBa M HeJOCTaTKUM MOAYJBHOTO MpUHLMIA
MOCTPOEHUS CUCTEMBI MAIIMH.

JlocTonHcTBa:

- YMEHBIIEHHE YHCia TUIOPA3MEpPOB;

- BO3MOXXHOCTb 00Pa30BaHMs CUCTEM, COCTOALIUX M3 HECKOJbKUX OJ-
HoTUNHBIX KTC unu ux y3noB, cOCOOHBIX K COBMECTHOMY (DyHKLMOHU-
POBaHHUIO, YTO OCOOEHHO HEOOXOIMMO, HampuUMep, MPU COCTaBJIECHUM €lU-
HBIX CHCTEM OOCITyXMBaHHs (€IUHAs IHEProcUCTEMa, KOMIBIOTEPHbBIE CETH,
MHoronpoueccopHsie 9BM u T. 1.);

- BO3MOXHOCTb, MPU MUHUMaJIbHBIX 3aTpaTax MOBBICUTb NMPOU3BOAM-
TeJbHOCTb CYIIECTBYIOLIEH TEXHOJIOrMYECKOW CHCTEMBbI MOIKIIOYEHUEM K
HEil HOBBIX MOMYJIEH;

- MOBBIIIEHNWE HAJEKHOCTU TEXHOJOTHUECKOTO Mpoliecca BO MHOTUX
ABAapUIHBIX CUTyalMAX, KOTAAa OTKIIOUYEHHEM aBapUilHOro MOyl yAaeT-
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Cs COXPaHUTh pabOTOCMOCOOHOCTh CUCTEMBI 3a CUeT (PyHKLMOHUPOBAHUSA
HEMOBPEXAECHHBIX MOIyJIEH;

- MOBBIIIEHHE PEMOHTONPUTOJHOCTH, JOCTUIAEMOE 32 CUET 3aMEHbI
MOLIYyJEMN.

Henocrarku:

- Ipo0JieHUe TEXHOIOIMYeCKOro MpoLlecca Ha psij HapajjieibHbIX MO-
TOKOB, UYTO HCKIIIOYAET NMpUMeHeHne Hauboyiee 3 (EeKTUBHBIX METO/O0B,
pa3paboTaHHBIX AN MAacCOBOTO BBIMOJHEHHS CTEPEOTHITHBIX OMEpaluii;

- HEOOXOIMMOCTh CO3JaHMsI MHOXKECTBA TAaKWX Y3JIOB U JeTalleld, Kak
KOpmyca, MarucTpajiy [Ulsl NoaBoAa UH(OpPMaLKU, SHEPTruu, MaTepHasoB
U ChIpbs, KOTOPbIE NMPH YHUKAJIbHOM BBIIIOJHEHUH HEOOXOAMMBI B €lIMH-
CTBEHHOM YHCIIE;

- OoJibIIasg MaTepPUaIOEMKOCTb.

Ho oco0eHHO cyllecTBEeHHBIM sBJIsAeTCS OOJblllas KOHCEPBAaTUBHOCTh
MOJYJbHBIX CUCTEM. 3a yHU(UKauueld Mondyseil ciexyeT opraHuzauus
MaccoBOTO MPOM3BOJCTBA, MaJI0 MPHUCIOCOOJIEHHOTO K YacThIM Mepeme-
HaM TMPOAYKIIMH.

W3 npuBeseHHOr0 COMOCTAaBJIEHUSI OYEBUAHO, UYTO TEPEXO] K MOIYJb-
HOMY TPHUHLMITY AOJDKEH OBITH TINATENbHO MOAroToBNeH. [IpuHsTHe pe-
MIEHUsT 0 MOIYJIbHOM TIPUHIMIE MOCTPOEHUS CHCTEMBI JOJIKHO OBITH 000-
CHOBAHO HaJUIeXKAIIUM IMPOTHO30M MyTeil pa3BUTHSA CHCTEMBI W TIIATENb-
HO BBIMOJTHEHHBIMU TE€XHMKO-IKOHOMHUYECKHMU pacyeTamHu.

6.11. Ucnonb3oBaHue metoga OCX ons cuHTe3a
KTC moaynbHOW KOHCTPYKLUMN

MeTon, W3/I0KEeHHBIN B MpeAblaylleM pasjene, Mo CyTH JeNla ABISeTCS
OJIHMM M3 acHeKTOB MOAyJbHOro mpuHuuna noctpoeHus KTC cucrtem.

B camom gene, TUmopasMepHbIe Psifibl, TOCTPOCHHBIE IS y3J0B HUX-
HUX YPOBHEH, SIBJIAIOTCS MUHUMAJIbHBIMU MHOXXECTBAMHU KOHCTPYKLMH, U3
KOTOPBbIX Ha IMOCJEAYIOLEM YPOBHE MEPapXHU CUHTE3UPYIOTCS KOHCTPYK-
UMM Bce Oosiee CIOXKHBIX y3J0B. [Ipouecc 3aBepiuaeTcss MOCTPOSHUEM OIl-
tumasbHbix KTC.

OnHako 3TUM Bce MPEeUMYyLIeCTBAa MOIYJIbHOM CHUCTEMBbI MOCTPOECHUS
KTC He ucuepnsiBarorcs.

B u3noxxeHHOM BapuaHTe ONTUMAIBHOTO MPOEKTHUPOBAHMS M3 PACCMOT-
pEeHUs BbINAJ BAXKHBIM acMeKT MOAYJBHOIO MOAXO0JA, a UIMEHHO, BO3MOX-
HOCTb McnoJsb30BaHus B pa3Hblx KTC omHOro u Toro ke tuna MoayJsei.
PaccmoTpumM mpoGieMy ¢ 3THX MO3WLIMHA.

B Tex caywasx, korjga AomyckaeTcs pacnapauleIiBaHUE TEXHOJIOTH-
4eCKOro Mpouecca, BO3MOXKHO BMECTO OJIHOTO y3Jla MCIOJIb30BaTh HECKOJb-
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KO MaJIOMOIIHBIX, U3 KOTOPBIX COOMpAlOTCs arperaTbl PasiUuyHON MpPOU3-
BOAMTEJIbHOCTH.

YToObl CHHTE3MPOBATbh ONTHMAaJbHbIE Y3Jbl PA3JUYHBIX TUIOpPa3Me-
POB M3 CTaHOAPTHBIX MOAYJEH, He0OOXOIMMO BBIMTOJHUTH 00s3aTeNbHOE
yCIIOBHE: KaKIbIi W3 MapaMeTpoB MOAYJS HOJDKEH OBITh KpaTeH o0IemMy
HauOoJblIeMy JAeauTenro Mm uucen, rae M — 4ucio TUIIOpPa3MEpoOB y3ia,
a m — yuciao napameTpoB. [Ipu cTporom cienoBaHWW 3TOMY NMPUHLIMITY,
CUHTE3MPYS Y3Jbl 00NbINOI MPOU3BOIUTENBHOCTH, MPUXOANUTCS HCIIONb-
30BaTh MHOTO MOJyJiedd, UTO MPUBOAUT K 3HAUUTENbHOW rumneptpoun
OTPULATENbHBIX CBOWCTB MOIYJBHBIX KOHCTpYyKuUMil. [IpumeHeHnue xe
MofnyJel ¢ 0OJbIIMMM MapaMeTpaMu yMEHbIIAeT BO3MOXKHOCTb TOYHOTO
COBMAJCHUS MapaMeTpOB 3aABKM U 00OCIyKMBAIOLIETo YCTpOiCTBa.

B mowuckax kommpomucca Aefaercs MOMNbITKa CO3AaHUs OrpaHMYeHHO-
ro Yucia MoIyneil pasNmuyHbIX pasMepHocTeil. B 3ToMm ciyyae mapameTpsl
NpenCcTaBiAOTCA B BUAE PsAAa, MOCTPOSHHOIO MO MPUHLUIY FeOMeTpH-
YECKOM MPOrpPECCUH.

PazpaboTaHHbIl METOI MPUKPETUIEHNUs 3asBOK MOXET OBITh MCIOJb30-
BaH W1 Oonee 3p(HEeKTUBHOrO MOCTPOSHNUS PSIIOB M3 CTaHIAPTHBIX MOJYJEl.

[IpennaraeTcs cnenyroias OpoLeaypa UCMIOJIb30BaHUA METOAA Ipu-
KperuieHHs JUIs pelIeHus] 3TOi 3ajaun:

- ompejensercs BO3MOXXHOCTb paclapallle]MBaHus TeXHOJOTUYeCKO-
ro mpouecca U oTOMparoTCcs TpeOGoBaHUA, MPeIbsBIAeMble K y3iy, KOTO-
pble MOTYT OBITb 0OCIY>KEHbl M3AENUAMH MOAYJIBHONW KOHCTPYKLMU;

- COCTaBIAETCS MOJIe 3asBOK, MOJJIexKallee 00CIyKUBAaHUIO NaHHBIM
YCTPOWCTBOM;

- 3HaYeHUA KaXAOro U3 MapaMeTpoB BEKTOpa TEXHUYECKUX Mapamer-
POB 3asBOK pa3jararoTcs Ha MPOCTble MHOXKUTEJH;

- omnpenenstoTcs HauboJblive o0lIMe AEIUTENU ISl OAHOUMEHHbIX
napaMeTpoB BCEX 3asBOK;

- (hopMupyeTcs MOIYJb CO 3HAYEHUSIMHU MAapaMeTpOB, PaBHBIMHU HaW-
OonblieMy OOLIEMY AENUTEN0 KaXA0ro U3 MapaMeTpoB BCEX 3asBOK. DTOT
MOJyJb B JajibHelileM Ha3biBaeTcs 0a30BBIM;

- IUIA KaXJAOM 3asBKM OINMpeaensieTcs MHHUMAJbHOE YUCiIo 6a30BbIX
MOJyJel, CIOCOOHBIX €€ 00CIyKUTb, U cocTaBiseTcs Tabmu. 6.5.

Tabnuua 6.5.
Howmep 3asBku = Yncno 6a3oBbIx Kondurypanus CronmMocTh CEO
MOIyJel MO/IyJIbHOU €/IMHULIBL
CTPYKTYPbI
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B kauecTBe MCXOQHOrO MHOKECTBA, U3 KOTOPOrO OMpEeNstoTCs uje-
Hbl ONTHMAJIbHOTO THIOPA3MEPHOro psja, BIOUPAOT 00CiIyXHBarOLINe
ycTpoiicTBa, ciocoOHbIe aJeKBaTHO OOCIYXHMBaTh KaXIyt0 U3 3asiBOK. s
00CyKnBaHUA 3asBOK, AOMYCKAIOIIUX NPUMEHEHUE MOAYJSA, BBOAUTCS
BTOpPOIl BapuaHT O00CITY)XMBAIOLINX yCTPOWCTB, MOCTPOEHHBIX HA MOIYJIb-
HOIl OCHOBE; MPOU3BOAAT MOCTPOEHUE ONTUMAJIBHOTO psAla U ONpeaess-
10T ONTUMAJIbHBIM TUITOPAa3MEpPHBIH pAld, KOTOPHIM HapsALy ¢ YHUKAJIbHbI-
MM KOHCTPYKLUMSAMHU MOJKET COAEPXKaThb y3JIbl, IOCTPOECHHBIE MO MOIYJ]b-
HOMY TIpUHLUITY.

BBeneHue moayseil cnocoOCTBYeT nalbHeileld YHU(PUKaLUU KOHCT-
PYKTOPCKHX pELICHUM.

ITocTpouB TUmopazMepHbIi psAA MU U3AENUI B KauecTBE KOTOPBIX pac-
cmatpuBatorcs U KTC u moOble UX Y37l OCTPOEHHbIE, T 3TO BO3MOXK-
HO, Ha OCHOBAaHMM 0a30BBIX MOJYJIEH, YMECTHO MOCTaBUTh BOMpPOC: & HENb3s
JI1 TIOBBICUTH 3()(PEKTUBHOCTh CUCTEMbI BBEEHHEM 0o0Jjiee CIOKHBIX KOMIIO-
HEHTOB, MapaMeTpbl KOTOPLIX KpaTHBI mapameTpaM 0a30BOro Momayss?

Takne koHCTpyKumMu OyJaeM HasbIBaTh YHU(PUIMPOBAHHBIMHU OJIOKAaMU
Moxayneit. YHUGUIMPOBaHHBIM OJIOKOM MOIyJeil, COKpaIleHHO OJIOKOM,
OyneM Ha3bIBaTh KOHCTPYKIMIO, MPOM3BOJICTBEHHAS MOLIHOCTH KOTOPOM
KpaTHa MOILIHOCTH 0a30BOro MOAYJs, a CTPYKTypa COCTOMT U3 HECKOJIb-
KAX 0a30BBIX MOMYJIEH.

Bbnoku uMeroT pAn NpeuMyllecTB Mepel W3JeaueM, COCTOSIIUM M3 He-
CKOJIBKMX, HE3aBUCHMO (DyHKLMOHMPYIOLIMX 0a30BbIX Momysel. [Tpenmy-
IIeCTBA OCOOEHHO OTUYETJIMBO CKa3bIBAIOTCA Ha CTAAMAX COOPKH M IKCILTY-
aTauuu usgenunii. OHU ONpeneNAoTCs NPOCTOTONH BHEUIHUX KOMMYTHPY-
IOIIUX CBsA3€H, KOTOpbIE 32 CYET yHU(PUKAUMU U CTaHJAPTU3ALUU BHYT-
pPEeHHMX KaHaJOB Nepenaun MHOOPMALNU, SHEPTUU U MATEPHUAJIOB MOTYT
OBITh 3HAYUTEJBHO YTPOIIEHBI.

[pencrapnser nHTEpec omeHKa 3(Q(PEKTUBHOCTH OJIOYHO-MOIYITHHBIX
KOHCTPYKLHIl U onpenesieHue apeana UX UCHOJb30BaHUS.

JUtd Takoii OLEHKHM MpeasiararoTcs cieaylolue IBe METOAUKU, OCHO-
BAaHHbIE HA METOJE MPUKPEIUIEHUs 3asBOK.

Ilepsas memoouxa. OHa MOXeT ObITh PEKOMEHIOBaHA B TeX Clyyasx,
KOrja roJie 3asBOK HEBEJMKO, a pa3MepPHOCTb BeKTopa Maia. B atom ciy-
yae Uil KaXJO0W 3asgBKM BO3MOJKHO HAa3HAYUTh HE TOJbKO aJeKBAaTHbIE
o0cyKMBaroIIMe YCTPOHCTBA U KOHCTPYKLMHU, COCTOSAIME U3 0a30BBIX
MOJyJiel, HO U BCEBO3MOXKHbIE COUYETaHUsl, cocTosimue U3 Oiokos. Beene-
HUE KOHKYPHPYIOIIMX BapUaHTOB W3 Pa3jM4YHbIX cOYETaHUH OJIOKOB, cro-
COOHBIX OOCIY)XHTb OJHY W Ty K€ 3asBKY, MPUHLHMNUAILHO HE BIHSIET Ha
npoueaypy ontuMusauuu. OCNOKHEHHS CBOJATCS K YBEIMUYEHUIO pa3Mep-
HOCTH pelIaeMoil 3amaun.
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B pesynbTare onTUMHM3aLMU B TUIOpPA3MEpPHBIA psa BMeCTe ¢ MHIUBH-
OyaJlbHIMU PELIEHUAMH, COAEpPKAIUMHU HEKOTOPOEe KOJIMYEeCTBO 0a30BBbIX
MoxyJieil, BOWAYT GJIOKH, SBJISIOIMECS MOIYJSIMU BBICLIErO paHra.

Bmopaa memoouxa. Ecnn n3-3a TPOMO3JIKOCTH PacyeTOB MPUMEHEHHE
U3JI0)KEHHOTO BbILIE MOAXOAA HEBO3MOXKHO, 3a7ady MPUXOJUTCSA pelaTh
MpUOJIMKEHHO.

OnTumu3anyio NpoU3BOAAT B JBa 3Tana. Ha mepBom st kaxaoi 3a-
ABKU MpsAMBIM niepebopom ompenensor CEO kaxaoro BO3MOXKHOTO Ba-
puaHTa KOHCTpykuuu y3na. ConocrtaBuB BeauuuHy CEO sTux Bapuan-
TOB, omnpenenAoT Haubonee 3 dekTuBHbIA. B kauecTBe TakOro MOKeT ObITh
U yHUKaJlbHas KOHCTPYKLMSA, U KOHCTPYKLMS, cOocTosIas U3 J1000ro co-
4yeTaHus MOjyJiel, B TOM 4Hciie TOJbKO 0a30BOT0 WJIM HECKOJbKUX 0JI0-
KOB MOJYJell BbICOKOTO paHra.

Ha BTOpOM 3Tamne, ucnosib3yss OTOOpaHHbIE BapHaHThl, METOJOM MpPH-
KpEIUIeHUs 3asBOK CTPOST «ONTHUMANbHbII» TUMOpa3MepHbI pan, conxep-
KaIUA KOHCTPYKLMH, TO€ peaan30BaHbl OJOKM U MOIYJIU.

Yem mocnenoBaTenbHee W HACTOWYMBEE MPOW3BOMAT YHU(PHUKALHMIO Ha
BCEX YPOBHSAX KOHCTPYMPOBAHUS, TeM OONBIINI 3KOHOMHUYECKUH 3P PeKT
ciaeayeT OXHMIaTh. B 3TOll CBA3M yMECTHO OTMETHTbh, YTO AaNbHEHLIETO
MOBHIIEeHNUS 3()(PEeKTUBHOCTH BO3ZMOXKHO OCTHYb, €CJIHM B TOJIE 3aIBOK
BKJIFOUHTH HE TOJBKO 3aJaui, BO3JIaraéMble Ha AAHHBIN y3€J MPOEKTHUpY-
emoif CO, HO M Ha pelIeHHe BCEX aHAJOTWYHBIX 3a/Jay, BO3HUKAIOLINX B
IpPYruX CHUCTEMax, a TaKkKe B CIIydasX, KOrjaa, B COOTBETCTBUU ¢ Mopoio-
FUYECKOM CTPYKTYypoi M3Aenusi, MPOeKTUpPYeMblil y3en (M3aenus) nmpume-
HEH MHOTOKpPaTHO B pa3juyHbIX y3aax cTpykrypsl KTC.

[Ipy MHOrOLENEeBOM MCMOJB30BAHUM OJHOTO U TOTO ke 00beKTa Mpo-
€KTUPOBaHUS MOMHMMO COINIaCOBaHMs OCHOBHBIX MapaMeTpPOB CIEAyeT Y4u-
TBIBATh 3JIEMEHTHI, 00ECTICUNBAIOIINE COUIEHEHNE MPOEKTUPYEMOTO OOBbEK-
Ta ¢ AeTaJAMM APYTHUX y3J0B, 00pasyromux cpeny (GyHKINOHHPOBAHUSA
MPOEKTUPYEMOTO.

Oco0oit 3anaueii sBseTcs nMpobiemMa CorjacoBaHUs MOAYNei mpu npo-
€KTHUPOBAaHNN HECKOJIbKHUX CHCTEM OOCIyKWBAaHHS, TIe MOTYT OBITh HC-
MOJIb30BaHbl MOIYJIM M OJOKM YHMBEpCaJbHOro HazHaueHus. OpHako,
npucTynas K peleHuo 3Toi npobiaemMbl, He0OX0AUMO OTAaTh cebe OT4eT
B TOM, YTO OHa MpHOOpeTaeT CMbICH Kak 3ajaya 3aBeplIarollero LUKIIa,
nocye noctpoeHus: tunopasmepHsix psaaoB KTC oTaenbHbIX cUCTEM, Y3JIbl
KOTOPBIX MOJJIekKAaT MEKOTpacjeBoi yHUPUKALNY.

[IpuHUMNUANbHO 3afaya pelaeTcs TeM K€ METOAOM, KaKkuM OHa pe-
IeHa HaM# JAJ OTAENbHOU cucTeMbl oOcmyxuBaHus. JJig 3TOrO nocta-
TOYHO MpPH MOCTPOEHUHU rpada BXOAMMOCTH BBECTH MeTaypoBeHb — 0, B
KoTOopoM oObeanHstoTca otaenbHeie CO.
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6.12. 3ameyaHuUsi 0 BapbUpPYyEMOCTU KOHCTPYKLIUMA
pa3pabaTbiBaeMbIX TUNOpa3MepHbIX psaoB
(MoamMdukauma 6a3oBbIX KOHCTPYKLUNA)

MeTonuka, U3J0XKEHHAs BbIlIe, MPEANoJiaraeT, YTo NPOEKTUPYEMBbIil
TUTIOpa3MepHbIil psAl T0JKeH B paBHOW Mepe yIOBIETBOPATH BCEX TMOTpe-
Outeneii, ubn TpeOOBAaHMS BKIIOUEHBI B TIOJIe 3asgBOK. B jelicTBUTENbHOC-
TH, B YCJIOBUsX Bce Oosee obocTpstolleiics KOHKypeHLUU NPOU3BOAUTE-
neil, moTpeduTeNnu nenarTcs B3bICKATeNbHEH, UX HE YIOBIETBOPSIOT W3-
Jenusi, B KOHCTPYKLHUSAX KOTOPBIX HE YUMTBIBAIOTCS BTOPOCTENEHHbIE Ma-
paMeTpbl, He Mpe/ACTaBIeHHbIE B MEpeYHe OCHOBHBIX TEXHHYECKHUX Xapak-
TepucTuk u3nenuit. Hamu B pabote [6.7] 3Tu mapameTpbl 0ObeAUHAINCh U

0003HavYaINCh HOMEPOM u, + 1.

YToObI chenaTh MPOAYKIUIO Oojiee MPUBIEKATEILHOW M TIPH 3TOM OC-
TaBaThCsA B paMKax pa3paboTaHHOW KOHIENIUH YHU(HUKAINH, CICTYeT
MPeayCMOTPETh BO3MOXHOCTh YIOBJICTBOPUTh WHIWUBUIyaIbHBIE TPeOO-
BaHUA OTHEJNbHBIX MOTpebuTesei.

st yyeTa BTOPOCTEMEHHbIX MApaMeTPOB MHOTAA MPUXOAUTCS CO31a-
BaTh CHelUaJbHble KOHCTPYKTUBHbBIE Y3Jbl, HO Yalle JOCTAaTOYHO Orpa-
HUYUTHCS YYETOM JOTIONHUTENBHBIX Bapualuil y3JI0B, BKJIOYEHHBIX B rpad
BXOJHMMOCTH.

JlonoNHUTENIbHBIE 3J€MEHThl MOP(OJIOTUYECKO CTPYKTYphl B Hajb-
HelimeMm OyneMm Has3bIBaTh y3jJaMH Ui YJOBJIETBOPEHUS MHAWBUIYAJIbHO-
ro copoca (YYHUC).

B npouecce cunreza TPP mawun, YVVUC, B ominuue oT y30B, nojje-
Kamux yHU(pUKAIMW, He AETATU3UPYIOTCA, TaK KakK Ha dTame pa3padoTKu
psAla HEBO3MOXKHO MPEeNyCMOTPETh MX BO3MOXKHbIE Bapuauuu. B pacuerax
YUYUTBHIBAETCS TOJBKO OLIEHOYHAS CTOMMOCTb UX MPOU3BOACTBA.

Xots croumocts YYUC HecpaBHEHHO HUKE CTOMMOCTH OCHOBHBIX Y3-
JIOB, BCJICAICTBUE OTKa3a OT YHU(HUKAIINHM, OHA MOXET OBITh 3HAYMTEIILHOU U
npeHeOperaTh et Hemb3s. [loaToMy Ha craguu npoektupoanus Y YUC oco-
060e BHUMaHUE NOJKHO ObITh OOpallleHO Ha NOMOJHUTENbHbIE 3JEMEHTHI,
BXOJALINE B Y3JIbl «COOCTBEHHBIE PacXopbl», OTOOpaKarollue TeXHOJIOruyec-
KHe MpoLecchl MPOU3BOACTBA COOTBETCTBYIOLIMX 3JIEMEHTOB KOHCTPYKLIMH.

Beenenue YVUC u cozpnaHue noapasznesieHUd A UX MPOU3BOIACTBA
MO3BOJIAIOT TUOKO pearupoBaTh Ha TpeOOBaHUA pbIHKA, HE 3aTparvBas
OCHOB, 3aJI0KCHHBIX B CTPYKTYpPY pa3paboTaHHOTO THIIOPa3MEPHOTO psna
06a30BbIX KOHCTPYKIIHA.

UckmountensHoe 3HadeHne Y YHC oueBuaHO W3 aHanu3a OOpPHOBI
JIBYX BEIYIINX aBTOMOOWJIECTPOUTENBHBIX (UPM, MPUBEICHHOTO B pado-
Tax [6.4] u [6.8].
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Peanuzamus YYUC, KOHEUHO, HECKOJBKO IOBBIIIAET CTOMMOCTbL CHUC-
TeMbl U3[eNuil, HO 3HAUYUTENIbHO YBEIMYMBAET KOHKYPEHTOCIOCOOHOCTD
MPOIYyKLHKHU 32 CYET MHOTUX MOAU(PUKALUMT.

Tak, ¢upma JIM mpu mecTr 0a30BBIX THIAX aBTOMOOWIEH BBHIMTyCKaeT
172 monu¢ukanum, cocoOHbIE yIOBIETBOPUTH BKYCHl CAMBIX Pa3HYHBIX
nokynareneit [6.8].

6.13. NMocTpoeHue ontumansHoro TPP.
MeTopn npukpenneHus 3asiBOK

Hapsny ¢ 3agadeil mpoeKTUPOBaHUS HOBBIX THIOPAa3MepOB 000pYy-
JOBaHUA WM KOMIUIEKCOB TEXHUYECKUX CPEACTB, 00pa3yroIIMUX TUIOpa3-
MEpHBIN PsIi cUCTEMBl 00CITYKWBaHUS, 4YacTO BO3HMKAET 3ahada MoCTpo-
€HMs THIOPa3MEpHOro psAna Ha 0a3e CyIIECTBYIOIIUX TEXHHUYECKHX pe-
LIEHUIA.

Hanpumep, ¢ 3Toli 3amaveil Mbl ©MeeM JeJio B ciydae BbIOOpa ONTH-
MaJIBHOTO TUIAXXa U3 MHOTHX, YK€ 3alyLI€HHBIX B NMPOU3BOJICTBO WIIH
nMmeromuxcd Ha MexayHapoaHoMm peiHke KTC. Takyro 3amady nmpuxogut-
cs pelwlaTh W MpU 0OCIYKUBAHUM AUHAMUYECKOrO IMOJs 3aiBOK, KOrja
BO3HUKaeT MpobiieMa onTUMaibHOro nepepacnpeneneHus Hanuuueix KTC,
4acTh M3 KOTOPBIX MOpaJbHO ycTapeina.

MeToa, moapoOHO paccMaTpUBaeMblil B MOCIEAYIOIINX pa3jenax, Mo-
3BOJIIET OJMHAKOBO YCHEIIHO PELIMTh 3aJaydl KaK KOHCTPYUPOBAHUS TH-
MOpPa3sMEPHBIX PANOB, TaK M paclpelereHus Mapka MallVH.

Baavane paccmaTpuBaeTcs MpocTas 3ajada paclnpeneieHus.

IIpennonaraetcs, urto cymecTtByeT k koHcTpykuuii KTC, ¢ noMmomisto
KOTOpBIX HeoOxoauMo obcmyxuth K TumnoB 3asBok. Bece TpedoBanums, co-
CTaBJISIIOINME TIOJIe 3asBOK, MOJJIEXAT OJHOBPEMEHHOMY HE3aBUCHUMOMY
00CITyXWBaHUIO.

Bo3MoOXHBI ciieyronye CUTyalunu:

- yucao KTC Bcex TunopasmMepoB HEOTPaHUUYEHHO;

- yucino KTC TakoBo, 4To MX 0011asg NpOU3BOIUTENbHOCTh paBHA MO-
TpeOHOI;

- MPOU3BOJUTENBHOCTh MEHbIE HEOOXOIUMO.

Paccmotpum nepByto cutyauuto. MUmeem { f }KTC, cnocoGHbIx 06-
CIYXXUTh BCE€ 3asBKM, BKJIIOUEHHBbIE B ToJjie TpeboBaumii. i kaxmoro
THUIOpa3Mepa BEKTOp 00bEeIMHEHHBIX KOHCTPYKTOPCKUX M 3KCILTya-
TalMOHHBIX MapaMeTpoB 0003HauMM X = , TIe k — HOMepa TUIopas-
MepoB; uuciao KTC kaxaoro m3 paccMaTpuBaeMbIX THUIOB HEOTPaHHU-
YEHHO.
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TpeGoBaHUs, BKIIOUEHHbIE B COCTAB MOJIs, OObEUHEHbI B CUCTEMY 3a-
aBok. Kaxas 3asBKa Xapakrepusyercs BekTopoM 3, (i - HOMep 3asB-
kn). [Ipennonaraercs Takxke, 4TO Kaxxaas 3asiBKa MOXeT ObITh 00CIyXeHa
X0Ta Obl OOHUM U3 pacnojaraembix Tunos KTC.

3agavya 3aKII0YaeTcss B TOM, YTOOBl M3 MOTEHLHATLHO BO3MOXHBIX
BbIOpaTh onTUMalbHbIl TUNOpa3MepHsblil psag KTC, xoTopslit npu ycio-
BHMHW 3aJaHHOTO KavyecTBa OOCIY)XMBAaHUS MUHUMHU3UPYET CyMMapHble 3aT-
paTbl Ha 00CIyXMBaHME.

JUta peiieHus 3a4aqyl Mpexae BCEro cieayeT OonpeneinTb, KaKUMHU
tunamu KTC MO0XHO 00CHyXHThb KaXaylo M3 3asBOK, BEpHee, Kakhe u3
3a4BOK MOTYT OBITh OOCHY)XEHbl KaXAbIM M3 CYLIECTBYIOIIUX THIOB
KTC.

B kauecTBe MCXOIOHBIX JAHHBIX AJsS PELIEHUWs 3a7adydl MpeAarnoJaraercs,
4TO, KpOME MOJIs 3as1BOK, Mbl pacrojlaraéM CTOMMOCTHBIMHM XapaKTepuc-
THKaMH, MO3BOJIAIOIIMMHI MPOU3BECTH OLEHKY C€0€CTOMMOCTH 00CITyXKH-
BaHMA JN000H 3asiBkM KaxabiM U3 TUNOB KTC, KOTOpbIi MOXKHO HMCMOJb-
30BaTh A ee oOcyxkuBaHus [6.7].

Tak kak yuciio 3asgBok OoJjblue yucna tunopasmepoB KTC, To Becbma
BEpOSATHO, YTO YaCTh 3aABOK OymeT oOciyeHa aIeKBaTHO, a 0OCITyXWBa-
HUE IPYTuX Npeanonaraercs HeaaeKBaTHBIM.

CrnenoBaTellbHO, U3-332 HEAJEKBATHOrO OOCIYKMBaHUS HEKOTOPBIX 3a-
ABOK OymyT mepepacxojoBaHbl cpencta. OnHaKo B pe3ysibTare yHU(U-
Kaluy 000pyNOBaHUs NOTOJHUTEIbHbIE W3AEPKKHU 33 CUET HealeKBaT-
HOCTU MOTYT OBITh KOMIEHCHUPOBAHBI MOJHOCTBIO MJM YAaCTUYHO. OTa
KOMIIEHCALUsl YUUThIBAETCS MPU pacyeTe CpeaHeil CTOMMOCTH €IMHULbI
00opynoBaHHUS.

HakoHew, mpucTtynas Kk pacCMOTPEHHIO NpeajaraeMoro MeTojaa ONTHU-
MH3aIlMK, HYKHO TIOMHHTb, 4TO 3asBKa, XapaKTepusyemas BEKTOpOM 3,
MokeT ObITh 00cimyxena KTC, Tumopazmep KOTOporo omnpenaessiercs Bek-
TOpOM Xk NPY BBITIOJTHEHUU 00S3aTENBLHOTO YCIOBUS X i 2 3; — HOMe-
pa mapamMeTpoB, XapaKTepU3YIOUX 3aiBKy 3.

ITocTpoeHne mMeTona ONTUMU3ALMKM HAYMHAETCS C OMpeneseHus obna-
CTH BO3MOXHOTO NMPUMEHEHMs Ka)JOro M3 TUIOB pacroiaraeMoro odopy-
nosaHus. OO0opynoBaHue THUMOpa3Mepa jf BEKTOp MapamMeTpoB KOTOPOTO
pasen X k mosxer GbITH IpUMeHeHO 1A 00CITY)KMBAHHS BCEX 3agBOK, €CId

k k-1
MX TapameTphl yIOBIETBOPAIOT YCIOBUAM X ; = 3y = X5 OnHako,
pewiast 3afadyy ONTUMHU3ALMK, HEOOXOIMMO MPEANON0XKHUTh, YTO HUCXO-
HO€ MHOECTBO THMIIOPAa3MEpOB, COCTOALIEE M3 k} IMpe ONTUMAJIbHO-

ro, a 00J71aCTH BO3MOXKHOTO O6CJ'[y)KI/IBaHI/I$I KaXJA0Tro M3 pacnojaracMbix
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TUMOB 000pYIOBaHUs MepecekaroTcs ¢ obracTsiMu oOciyXuUBaHUs OJu-
Kalux TUnopa3MepoB. ToJbKO NMPH YAOBIETBOPEHUM 3TOrO YCJIOBHA
MOKHO MPOU3BECTH BapbUpOBaHUE OONACTEHl MPUMEHEHHUsA C TeM, YTOOBI
ONTHUMHU3NPOBATh 3KOHOMHUYECKYIO 3((EKTUBHOCTb CUCTEMBI U OMNpeae-
JUTH ONTUMaNbHbIE, HeMepecekaromuecs, 00JacTu MpuMeHeHus1 00opy-
JOBaHUs, MOKPHIBAIOIINE BCE TOJIE 3asABOK.

OTOO0p 3aABOK, KOTOpPBIE CIIOCOOHBI 0OCTYXHUTh Kaxkaplii u3 ThmoB KTC,
MPOM3BOJIUTCA Ha OCHOBE COTIOCTABJICHUS:

x> >xkd
J LY J

Takum obOpa3om, 3a1aya cBeJeHa K OJHOIM M3 pa3sHOBUIAHOCTEH HeNu-
HEHHOro LeJ04YMCIeHHOro nporpaMMupoBaHus. HennHeliHOCTh BbI3BaHa
3aBUCHMOCTBIO KO3((ULMEeHTa BEeIUUYUHBI MapTUU nk, onpenesnsieMoro
YUCJIOM €IUHML O0CITyKNBaHWA, TMPUKPETUIEHHBIX K 3aJaHHOMY OOCITy»KH-
BAIOLIEMY YCTPOMCTBY.

Mps1 noka npearnonaraeM, uto CEO kaxnoi u3 3asBOK — BeJIMUMHA I10-
CTOSIHHAasA W HE 3aBHCHUT OT TOTO, CKOJBKO M Kakux TumnoB KTC wmcronbiyer-
csi B cucteMe oOcmyxuBaHus. OQHAKO XOPOIIO M3BECTHO, YTO MPH KOHCT-
PYMpPOBAaHMU HEJNb3Sl HE YUUTHIBATH BEJIMUHMHY TMpeArojaraeMoil mapTuu
npousBoauMMBbIX U 3kcryatupyeMmblx KTC, Tak kak BelMYMHA MAapTUU OI-
pelesiseT TeXHOJOTHIO NMPOU3BOACTBA, 3arpyKEHHOCTh 000pYNOBaHUSA U
TexHosnoruto obcmyxxkuBaHus camux KTC. OGbpIyHO Bce 3TU  (akTOpbl MPHU
TEXHUKO-3KOHOMUYECKUX pacyeTax YYUThIBAIOTCA 0000LIEHHBIM KO3 du-
LMEHTOM TU, KOTOpbIi Ha3biBaeTcs Kodg¢uuueHToM naptuoHHocTu. (ITpu
pelieHny JHHeiHOM 3amaun Oyxem mpenmnonarate, uto 70 = Const.

3ajauy MOXHO 3amucaTbh B (opMe:

MHUHUMHU3APOBATh (DYHKIIMOHAI

G(3KXk): >y sk (3K,Xk,nf§)- n*NEat — min
k x

(6.6)
npu OrpaHUYCHUAX
Znﬁaﬁ <n* VkeKk, (6.7)

rae 31< ,Ke K - nemouncnennsr; X k ,k eK - LIEJIOYMCIICHHBI,
N, — 4uCio elMHHIL 00CITyKVBaHUSA B OTIENBHBIX TPEOOBAHUAX 3asIBKU
Kracea K 5 g, — 4MCIO TpeOoBaHWUIT B 3asBKe 31< ; aﬁ — OyneBast mepe-
MeHHasl, npuHUMarowmas 3HaueHust 0, 1 (eguHuua, eciau 3asiBKa MpUHaAJie-
KUT TAaHHOMY MHOXeCTBY, 0 — eclii He MPHUHAMJICKUT), §.. — CTOUMOCTH
0o0CTyXKMBaHHUA OTHOTO W3 TpeOoBaHmii 3asBkH kiacca k KTC tuma f ;
nk  KTC tuna f.
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[Ipu 3TOM, eciu OrpaHMYeHUs TAKOBbI, UTO YMCIO OOCIYKMBAIOMINX
KTC poctatouHo aji MOJHOro OOCIY>KMBAHUs BCEro MOJS 3aiBOK, a MpH-
OpPUTETHI 3asBOK paBHbl, HEOOXOAUMOCTh MUHUMHU3UPOBATH 3aTpPaThl
TpaHc(hopMUpyeTCs B TpeOOBaHNE MaKCUMU3MPOBATH YHCIO OOCITYKHBa-
eMBIX eIMHUII.

[MocnenHee BbIpaXkaeTcs yCIOBUEM

ZZnﬁNﬁaﬁ — max,
x k
YTO PAaBHO3HAYHO YCJIIOBUIO
k k :
> > oo, —> min
K k

B ¢yHkunoHane 3HaueHNe GYHKLIMM G W3MEHseTCs C U3MEHEHHEM Be-
JUYUHBI MapTUW HEJIUHEHHO, W, CJeA0BaTelbHO, (PyHKLHMOHAN B 00I11eM
Cllyyae HEJMHEEH.

H3noxeHne mpenjaraeMoro MeToja ONTUMH3aUUU (yHKIMOHa-Na

Ha4YHEM C paCcCMOTPEHUSA HECKOJIbKUMX YaCTHBIX 3ajad.

3aoaua 1. IlycTh BENMUMHBL Sllz 3 s Xk ) I’lﬁ

BaeMbIX KOHCTPYKUMH % TOCTOSIHHBI M HE 3aBUCAT OT YMCJia 3a1elCTBO-
BaHHbIX KTC, a konuuectBo pacnonaraemeix KTC kaxaoro tumnopasmepa
HeorpaHnmdeHo. [IpropuThl BceX 3asBOK OAMHAKOBBEL. TpedyeTcss MaKCUMU-
3UpoBaTh 3PPeKTUBHOCTH McnoNb3oBaHud KTC, 94T0 SKBUBaNIEHTHO MMU-
HUMU3ALMUKA CTOUMOCTU OOCIyKMBaHUA BceX 3asiBOK. Takum oOpa3om, 3a-
Jadya CBOJUTCS K MOCTAHOBKE: ONpeAeiUTh MUHUMYM (yHKLHOHAIa

o3 . X")= SEN Rk ak
(K’ )ZZKKKK
k x

IUIsL BCEX paccMaTpH-

rae N]/z , ”1/5 — IIUCKPETHBI.

[IpenmnonaraeTcs Takke, YTO HU NPU KAKUX YCIOBHUSX HE UMEIOT MECTa
paBeHCTBA

Si =82, igeik) qeix}

PaccmarpuBaemas 3ajada — 3TO yacTHas (opMa AUCKPETHOH 3amadu
nuHeiiHoTO TMporpamMmmupoBanus (JIIT).

Jl1s1 ee pellleHUs NpeAaraeTcs COCTaBUTh TAaONMLbL U 3aTEM OCYILle-
CTBUTb HalpaBJIeHHbIN Mepedop, A Yero cienyeT:

1. [Ipou3BecTH CIIOUIHYIO HyMEpaLUIO 3asBOK.
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2. Onpenenuts koanyectBo TUNoB KTC, U3 KOTOPBIX MpeanoJiaraercs
BbIOpaTh TUIOpPa3Mepbl ONTUMAIbHOIO Psifia, a TaKkKe BEKTOPbl UX KOH-
CTPYKTHBHBIX MapaMeTpoB.

3. JIns Kakmoro THNA 3asBOK 3, HAMTH BENMUYMHY HealeKBaTHOCTH

Sﬁ mpu ee obcyxkuBanun KTC tumopasmepa k.

4. Ona xkaxgoro obcmyxkuBatouiero ycrpoiictsa (KTC) Ha ocHOBe 3Kc-
NEePTHBIX OLEHOK OMpeNesIUTh BEIMYMHY NpeAebHOro 3HaYeHUs AOIMyC-

N 0gk k
TUMOI HeaJleKBaTHOCTU €€ MPUMEHEHUs SK > SK.
5. Pacnonaras 3Ha4YeHUAMH OSﬁ’Sﬁ , BBIYUCIUTh JOMYyCTUMOCTH

ucnons3oBanuss KTC tuna L nas oOGciayXkHUBaHUA KaxIoi 3asiBKU
3K,er K}k . C 2To#l Henplo paccuuTaTbh 3HaU€HUE AOMYCTUMOIrO
k _ Lk ( k ) _ k_0gk

BEpXHEro \3y; max Xj ¥ HIDKHEro \3y; nin X SK Mpeaenos.
6. OToOpaTh 3asBKHM, DapamMeTpbl KOTOPHIX YIOBJIETBOPSIOT YCJIOBUIM
k ) k k

3. Z3->3-). 1 U Ha OCHOBAHWH 3Tol MHpOpMa-

(’ﬂmax K 5 Jpin Yk a OCHOBa 3TO thopma

iy noctpouth Tadbn. 6.6 mns KTC kaxnmoro tuma k.

Tabnuua 6.6
HanmenoBanue napamerpa K N, S é Gﬁ
1 2 3 4 5

7. IpousBecTn B TabnHIIaX COPTHPOBKY (cM. Tabid. 6.6) ¢ TeM, YTOOBI B
Ka)KIOW M3 HUX TIEPBYIO CTPOKY 3aHsJa 3asBKa, CTOMMOCTb CIUHULBI 00-
CIIY)KUBaHUST KOTOPOH Sllc‘ HMeeT 3HaueHUe min, a MOCIeIHIO max —
3aaBka, CEO koropoii max.

8. Ceectn mHpopManmo u3 Bcex TabauI (cM. Tadn. 6.6) B CBOTHYIO
Tabn. 6.7, oTnMYaromyrocs ot Tabn. 6.6 HOMOJHUTENbHOW rpadoit 6 mis

peructpauun Homepa KTC tuma k.

Tabauua 6.7
Haunmenosanue napamerpa K n Sk ok k
K K
1 2 3 4 5 6
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9. Ilo napameTpy S]/f MPOU3BECTH COPTHUPOBKY B CBOJAHON Tabiuue
TaK, YTOOBI MEPBYIO CTPOKY 3aHsIa 3asBKa 3> CEO koropoii min min ,
a nocaenHow — 3asiBka, CEO koropoii max max.

10. CoctaButh (opmbl TabnuL, aHanorn4Hble Tabn. 6.6, koTopsie Oy-
YT 3aMOJIHATHCS B MPOLECCE PACUETOB.

Ha »ToM mpenBapuTenbHas MOAroToBKa MH(MOpPMAIMK, HEOOXOAUMOT
JUIsl OPTaHM3aLMU MpoLecca ONTHUMHU3alMY, 3aBepllaeTcs.

[Mpouecc onTuMuzanuu (OyneM Ha3bIBaTh €ro MPOLECCOM ONTHMAallb-
HOTO MPUKPEIUIEHHs 3a9BOK) COCTOUT M3 CIEAYIOLIMX IIaroB.

11. PaccMoTpeTh 3asBKy, 3aHUMAIOILYI0 MEPBYIO CTpPOKYy B Tabia. 6.7.
W3 BTOpOIt Tpadsl onpenenuTh ee HoMep K, a U3 6-it — Homep KTC, cmo-
CoOHOro onTUMalbHO ee 00Ciy X uTh. [lepeHecTu 3asiBKy K3 Taba. 6.7 B
He3anoJHeHHyo (opmy Tabn. 6.6, cocrapnennyto ansd KTC tuna f.

12. TlocnenoBatenbHO MPOCMOTPETh rpadbl CBOJHON TaOIULBI U BCe
CTPOKH, I'Ie HOMEp 3asBKM COBMAAaeT C HOMEPOM 3asiBKH, 3aHUMarollei
MEepPBYIO CTPOKY, M3 TaOJMLBI UCKIIOYUTD.

CrenoBaTeNbHO, 3asBKa 3, COXpaHAETCSA B CBOIHOM TabiuIle TOJBKO
B TepBOii cTpoke u mis e€ obcmyxuBanus Boiaensiorcss KTC, coorseT-
CTBYIOLIME HOMEpY f, 4To (ukcupyercss B opMe TabIML, aHATOTUYHBIX
Tabn. 6.6. Ha 3ToM mepBbIif mar ONTUMH3ALKMW 3aBEpIIAETCS.

Takum 06pa3oM, Ha TIEPBOM ILIare NMPUKPEIIseTcs Ta 3asBKa 3, KO-
TOPYIO MOXHO OOCIYXUTh C MaKCUMallbHOH 3(pPEeKTUBHOCTHIO.

13. Ha BTOpOM 11are NpuUKpenuTh 3asBKY, 3aHHMAIOLLYIO B CBOIHOM
Tabs. 6.7 mocnae NpUKpeIUieHus! MepBoi, CIeAyOLIYI0, HEBBIUEPKHYTYIO
cTpoky. CrnegoBaTeslbHO, Ha BTOPOM Ilare MPUKPEIIseTcs Ta U3 OCTaB-
IIMXCS MOCJe MEepPBOro MPUKPEMIeHUs 3asiBOK, KOTOPYI MOXKHO o0ciy-
KUTh ¢ MaKCUMaIbHOUW 3()(PEeKTUBHOCTEIO.

14. B uukne BeimojgHuth K 1maros, tme K — 4duciio 3asBOK, mojjiexa-
mux 00CayKUBAHUIO.

B pesynbrare 3aBepluieHHs mpoLexypbl B CBOJHOI Tabyuue ocTaeTcs
K cTpok, kKakgas U3 KOTOPbIX OTBOIUTCS ISl OJHOM M3 NMPUKPETUIEHHbIX
3aBOK.

B ¢dopmax Tabn. 6.6 MOCTPOEHHBIX M 3alOJHEHHBIX B Mpolecce Mpu-
kpernenus, aia KTC Beex tunos k € {k}, COXPaHAIOTCA TOJIBKO TE 3asB-
KH, KOTOpble A0JKHBI ObITh 06ciyxensl KTC manHoro tuma. ITo moctpo-
eHuto Tabn. 6.6 0UeBMIHO, YTO Ka)Kaas MpUKpeIIeHHas 3asiBKa MOXET
COXPaHUTBCS TOJBKO B OAHOI Tabnuue. B To xe Bpems psan ¢popm Tad.
6.6 MOXeT ocTaBaThCsl 0€3 MPUKPEIUIEHHBIX 3afBOK. JTO O3HAYaeT, YTO
KTC cooTBeTcTBYyIOIIEro THMa He DOJDKEH OBITh MCIOJNBb30BAaH B KayecTBE
YJIeHa ONTUMAJbHOrO TUIOPAa3MEPHOro psija.
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15. Tlo un¢opmalmy, coaepxalleiics B KaKIOH U3 3alOJHEHHBIX (OpM
Tabnuy (cM. Taba. 6.6), onpeaenuts yucio Heooxoaumbix KTC naHHOro
TUMA, CTOUMOCTb OOCIYXKUBaHUA KaXAOW M3 3asBOK, MOJIHYIO CTOUMOCTb
npumenenust KTC naHHOrO THma M CTOMMOCTb OOCITY>KMBaHUS BCETO TOJIS
3as1BOK MPHU MCIIOJNB30BAHWM ONTHUMAJIBHOTO THIIOPa3MEpHOTO psja.

15.1. Haiftii cTOMMOCTh OOCITyKMBaHUS 3asBKH 31< KTC tunopazmepa k

o = ScNng

U 3aperucTpupoBath ee B 5-ii rpade Tabdn. 6.6.

15.2. Beryucaurb ctoumocTb ucnonp3oBanusd KTC tunopasmepa f,
JUIA YEro CyMMHPYIOTCS BENIMUMHBI G, B 5-it rpade Tabn. 6.6 mocTpoeH-
HOW Ui f-ro TUMopa3Mepa, U BBIYMCIUTb CYMMY

ok :Zcﬁ.
K

15.3. Onpenenuts MOJHYIO CTOMMOCTh 0OCTYXMBaHHA 3aJaHHOTO MOJISA
3asBok cuctemoit KTC, o6pasyromieil onTuMallbHbIi TUIIOpa3MepHBINA ps,

_ k
no dopmyie 0= % c-

Ha sTom pewenue 3ampaun 1 3aBepiuaercs.

[IpensoxeHHbIN BbILIE aJrOPUTM MPUBOAUT K TOUYHOMY PELICHUIO U
rapaHTHpyeT AOCTHKEHHE IN100aJbHOTO ONTUMYMAa NPH PELIEHUU JHUHEH-
HBIX 3a7a4 1. DTO yTBepXkAeHHe HETPYIHO AOKa3aTh.

B camom gene, paccmMaTpuBaeMas JHMHEHHas 3a1ada He COOEPIKUT Orpa-
HUYEHUI U MO CBOEH MpHUpoJe €€ pelleHne alauTUBHO. ClenoBaTeNlbHO, Ui
OTTUMAJIEHOTO pEMIeHUs] AOCTaTOYHO, YTOOBl KaKaas W3 3asBOK Obuia Obl
o0ciykeHa ONTUMAaJIbHO, HE3aBUCUMO OT TOrO, Kak OOCIy’KMBAIOTCS Apyrue.

YKa3aHHBIH aNrOpUTM IMO3BOJAET AN KaxJoi 3asiBKM moaoOpaThb
HMEHHO TOT Tull obcnyxuBatouiero KTC, koTopsiit obecnieunBaeT ONTH-
MaJIbHOE, B CMbICJIE PACCMATPUBAEMOI0 KPUTEPUs, pPeLICHHUE.

[TocnenoBaTeabHOCTb ONEpaLMii, MpPeIOKEHHAs! B 3TOM aJFOPUTME,
He oOs3aresbHa. 3aJaya MOKET ObITh pelleHa TaKkKe MyTeM MpPsAMOro me-
pebopa BapuUaHTOB.

PaccmorpenHas mpouenypa npu pelleHuM 3agadu 1 nenaet mepebop
HaNpaBJIEHHBIM U COKpalllaeT MallMHHOE BpeMs. MIMeHHO mosTomy, Kak
OyZeT MoKa3aHO MPH PacCMOTPEHUM MOCIENYIOINUX 3alady, OHa MO3BOJ-
eT pelaTsh 3agaud 0oJiee CI0XKHOIrO Kjacca.

3aoaua 2. YcaoBus 3TOH 3alaud COBMANAIOT C yCIOBUSAMM 3aaaud 1,
HO B OTIM4YME OT mociaenHell mpeamnonaraercs, 4To unciao KTC omnHoro
TUMa, HAallpUMep, THIMA [, OTPAaHMYEHO W 3aBEJOMO M3BECTHO, YTO MX He-
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JOCTaTOYHO IJIsi 0OCIy’)KHBAaHUS BCEX 3asBOK, KOTOpPbIe MOIJIO Obl ONTH-
ManbHO obcnyxutb KTC tuna J.

Tpebyercs tak pacnpeneiantb KTC, 4yTo6bsl 06beM paboOThl, BBIIOIHS-
€MOii cuCTeMOl, ObUT MakCHMMalbHBIM, 4, 3HAYHT, 3aTPAThl MUHUMAJIbHbI.
Takoe pacnpenenenue B nanbHelmeM OyneM Ha3bIBaThb ONTHUMAJbHBIM IO
3¢ dexTUBHOCTH.

OOpaTtuM BHHMMaHHE Ha OJHY OCOOEHHOCTb, OTIMYAIOUIYIO pelleHne
3aaaun 2 ot 1. OHa 3akiouaercs B TOM, YTO 3[€Chb ONTHUMYM, HaliJeHHbIH
MO METOIy TPHUKPEIUIEHUs 3a8BOK, MOXET OBITh MOJy4eH TOJIBKO MpPH ycC-
JIOBUM COOJIFOJIEHUs ONpeAeeHHOr0 Mopsiika NPUKPEIUIeHNs 3asBOK, Ta-
koro, npu kotopoM KTC neduuuTHOro TUma ucnonb3yercsa Ajs obciy-
AKUBAHUA TeX 3asBOK, TJ€ BBIUIPBIL OT UX MPUMEHEHUS MaKCHUMalleH.

B nanpnefimiem KTC Tunma | Gynem Ha3biBaTh AeGUUUTHBIM. [Ipexne
4YeM pelluTh 3ajady, oOpaTM BHUMaHWE Ha TO, YTO MPHU €€ aHaJIu3e BO3-
MOHbBI TPH MOCTAHOBKHU:

- onTuMansHoe mpukpemenne 3aiBok k KTC neduuurHoro tumna cuu-
TaeTCsl 3aBEepIICHHBIM TOTJa, KOTJa B pe3yJbTaTe BBHIMIOJIHEHUS psijia Iia-
roB OyIeT AOCTHUTHYTO COCTOSIHME, NPH KOTOPOM MpPHUKpPEIUIeHne ouepe-
Ho#t 3asBkM K KTC ne¢uunTHOTO THIMA CTaHET HEBO3MOXKHBIM BCJIEICTBHE
UX HeJIocTaTKa i 00CIyKMBaHUA JIOOON M3 HEMPUKPEIUIEHHOW 3asABKH.
OcTanpHble 3asiBKM MPUKPEIUIAIOTCS B TOM e MOpsAKe, B KOTOPOM Ipo-
M3BOJMIIOCH MPUKPEIUIEHNWe MpH pelleHuH 3anadu. Ho npu sTom He Bce
KTC nepuuutHOro THMa UCTHOJIb30BaHbI MOJHOCTHIO:!

- ontumalnbpHoe npukpemenue 3aiaBok K KTC tuna |/ cuuraercs 3a-
BepLUEHHbIM Toraa, koraa ocrarok KTC tuna |MuHMMAalleH, HO MPU 3TOM
OJlHa U3 3asBOK MOXET ObITb 00CIyXeHa YacTHUYHO.

PaccmoTpum 3amady B mepBoOii MOCTaHOBKE.

Jlns ee pemeHUss COCTaBUThH Ta0J.6.6 M CBOAHYIO Ta0.6.8, aHamormy-
Hy!0 Ta0y.6.7, B KOTOPYIO BBECTH MOMOJTHUTENBbHYIO Tpady anyna npu
ee (hopmMupoBanuu 3aHocuTcs duciao HanmuHelXx KTC tuma | (cMm. cBoa-
HyIO Tabi. 6.8).

! [Ipeononacaemcs, umo wucno 3an6ok, oocnyscusaemvix KTC deduyum-
HO20 muna, 6e1uUKO U 3asA6KU cooeplcam NPUMEPHO OOUHAKOBOE HYUCTO eOu-
HUY 0OCTYHCUBAHUSL.

? BepHee, ¢ mouHOCHIbIO 00 KOIUYECMBA PECYPCos, HeObX00UMbIX OISl 06-
CYHCUBAHUA OOHO20 MPebOBAHUA U3 NOCIeOHell NPUKPENTIeHHOU 3dA6K.

Tpemwvsa nocmanoska 3adauu 30ecy He paccmampusaemcs. OHa noopoo-
HO u3nogiceHa 8 pabome asmopa [6.7].
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Tabanna 6.8

Ha3zpanue napamerpos K

A

S]lf k k /
1 2 3 4 5 6 7

[lepen Hadamom mpouecca MPUKPETUICHUs 3asiBOK MOJATOTOBUTH He3a-
MoJTHEHHbIE GOpMBI Tabn. 6.6, a B aNrOPUTM BBECTH MyHKTHI | 1 2.

1. MMepen mpukpernnennem KTC neduumtHOro Thma B rpade 7 Taodm.
6.8 m3 umcna pacnonaraemeix KTC tuma / Beraects uncino KTC, HeoOxo-
OUMBIX U1 OOCITYKMBAHUs 3asBKHM, U OCYLIECTBUThH NMPUKPEIUIEHHE TpHU

YCIIOBUU (nl )Ocm = (nl )Haq - nf{ > (), rae MHAEKCHI «OCT» O3HAYAET
OCTaTOK, a «Hay.» — HavaJbHOE YHCJIO.

[IpukpenneHHyto 3asBKy BbIYEPKHYTb M3 CBOJHOAHOI TaOIMLbI U 3a-
HECTH B MOArOTOBJEHHYIO (hopMy (cM. Tabi. 6.6), mocTpoeHnywo ansi KTC
TMHAa /.

B Tabn. 6.8 Benuuuny nl 3aMEHUTh BEJUYMHOI (nl)ocm Ecnu 310 ye-
JIOBME He BBIMOJHAETCSA, MPUKPEIUICHHE 3aABKH 3 TNPEKPaTUTh M HETPHUK-
peIIeHHY!0 3asiBKYy OCTAaBUTb B CBOXHOW Tabm. 6.8.

2. Ilpouecc 3aKkperuieHUs 3aBepllaeTcCs Mocje NPUHATUSA PELIeHUs O
BO3MOHOCTH MPHUKpPEMJIEHUs] BCceX 3asBOK. B pe3ynbTaTe Bce 3asBKM 3a
HCKJIIOUYEHUEM TeX, KOTOpbI€ IOJKHBI ObITh 00cmyxeHbl Tojdbko KTC Tuma
] ¥ U1 KOTOPBIX HE XBAaTHJIO OOCIYKMBAIOIIUX YCTPONHCTB 3TOrO THUIA,
OynyT pa3HeceHbl B Tabia. 6.6, a He3aKpemJeHHbIE OCTaHYTCs B CBOJHOMN
Tabn. 6.8. HeTpyaHo noka3aTb, YTO MPU MPUHATHIX YCIOBUAX peIESHUS
JaHHOHM 3ala4u, 3TO paclpelesieHne ONTHUMaJbHO.

3a0aua 3. Tpebyetcs oOCIykWTh MoJie, cocTosimee u3 3asBok, KTC u3

{k }, HO npu 3ToM uucio KTC HecKkoabKuX THUIOB OrpaHuueHo. CTpyk-

Typa mapka Mo3BoJjigeT O0OCIy>KUTb BCE 3asiBKU. DTO 03HA4aeT, YTO Cpeiu
3aBOK HET TaKHUX, KOTOpble NOJKHBI ObITh 00cnyxeHbl Tonbko KTC ne-
(GUUUTHOTO THIIA.

Anroput™ He TpeOyeT NMpUHUMNHANBHBIX M3MeHeHuil. Ho B Tabnuuax
BMecTO ofHoi rpagsl, orBeneHHoil ans KTC neduuutHOro tuma, cieny-
€T OTBECTH CTOJIbKO JOMOJHUTEIbHBIX I'pad, CKOJbKO THIOB AUPULMT-
Hbix KTC.
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Tabnuua 6.9.
HasBanue K N, gk ok K nh n/f n/p
mapamerpa b b
1 2 3 4 5 6 7 6+ . 6+ p

3aTeM B 3aBUCHUMOCTH OT MOCTABJIEHHON 3aJadyy BOCIMOJb30BAThCS

yKazaHusMu nmn. 1, 2 wnu 3, 4 unum, HakoHel, 5, 6, BHIMOJHIEMbIX B LUKIIE.

3adaua 4. Becpma 4acTo, KpoMe OTpaHUYEHUM, HAJIOKEHHBIX HA YHCIIO
KTC, umeroTcss orpaHuyeHMs, KOTOPbIE OTHOCATCS K CpyMIe TUIOpa3me-
poB. Tak, eciu ABUraTead CaMOJIETOB HECKOJIBKMX THIOB paboOTarOT Ha
OJIMHAKOBOM TOIUIMBE, TO OIPAaHWYEHHs MO TOIUIMBY OTHOCATCSA KO Bceid
rpynne tunopa3imepoB KTC, ¢pyHKUMOHUPYIOIIUX TOJILKO MPU HATUYUU
COOTBETCTBYIOLIEro pecypca.

ITycTh B CHCTEME HAJIOKEHO OrPaHMYEHHME Ha ] -i pecypc, UCTONb3ye-
MbIi a1 skcrutyatauuu rpynnel KTC. TpeOyercss mpou3BecTH Takoe UX
pacnpenesieHne, Npu KOTOpoM 3((PeKTUBHOCTh MCIOJIB30BAHUS CHCTEMBI
B LIEJIOM W pecypca B 4acTHOCTH Obla Obl ONTUMAJILHOM.

Kak n npu pemenun 3agau 1—3 npeamnonaraercs, 4Tto y 3asBOK OAM-
HAKOBbI€ MPUOPUTETHI.

Jns peuieHus 3agauu B Tabn. 6.6 u 6.7 BBeaeM IOMOJHUTENbHbIE Ipa-
o k 6
¢u1. B oxHO# Tpade 3adukcupyeM BelIWUMHY pecypca P » HeoOXommMo-
ro 1/ BHINONHEHHA 3aiABKM 3, 00CIyXHBAIOUMUM YCTPOHCBOM THMA
k(Tabm. 6.10, 6.11), a Bo BTOpYyIO Tpady 3ammineM HaJUYHBIN 3amac pe-
0
cypca P (cM. Tabn. 6.11). B obo3navenun P jMHIEKC «0» — 3TO Hayvajb-
) i
Has, 3aTeM ', OCTAaTOYHas BEJIWUMHA pecypca. B mpouecce ontumunza-
0
LMK OCTaTOYHOE 3HAYCHHME Pecypca, BHauane paBHoe P ;, Oyaer usme-
HATBCS C KaXIbIM IIarom (mpukperuieHnemM). CooTBeTCTBEHHO M MHAEKC 0
MOJIyYUT 3HAUCHHE | € {z'}, e {z} — MHOXECTBO HOMEPOB ILIAroB.
Tabnnua6.10.

Hassanue napamerpa | « Ny Sk ok ok,
K K LY

1 2 3 4 5 6
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Tabauna 6.11.

Hazpanue napamerpa | « Ny ng G]Iz Pﬁ,‘ 0 p(i p]_) K

1 2 3 4 5 6 7 8

31ech Takke BO3MOXHBI TPU MOCTAHOBKHM. PaccMOTpUM MepByrO U3 HHUX,
JOIyCKAIOILyl0 HEMCIONb30BaHHbIN ocTaToK. OnTUMHU3anuio OyaeM mpo-
U3BOAUTH MO YK€ PACCMOTPEHHOMY aJITOPUTMY, B KOTOPBI mocne mm. 1—
6 BBenmeHs! nm. 7—9.

7. CocTaBUTh Pa3HOCTb BEJIUYHUH P i~ pﬁ KOTOpbIE 3aMUChIBAIOTCA
B rpade, NpeIHa3Ha4YCHHOI U perucTpaun octatka pecypea P (cM.
Ta0m.6.11).

8. INpukperuieHne NPOJOKUTE 10 TEX TOp, MOKa AJsl BCEeX 3asBOK, KO-
TOpble MOTYT OBITh 0OCITY>KEHBl OCTaTKOM Zp j OyZHer NOCTUTHYT ypOBEHb

i+1 i k k

Pj= P =Py <P(cs1);°

rae (K + l) — HOMEp 3asBKH, MOAJIEXKAIIEH NPUKPEIICHUIO MOCJIE 3as1B-
KH K.

9. [locne NOCTMKEHUS YCJIOBUSA, YKa3aHHOTO B M. 8, MpUKpEIJIEHUE 3a-
aBok K KTC Ttex Tumopa3smepos, Iisl 00CIyKMBaHHUA KOTOPBIX 00s3aTesb-
HO J0JDKEH OBITH MCMONIB30BaH J -i pecype, MpeKpalnaeTcs.

ITpu BTOpOI# MocTaHOBKE nocie M. 8 BRoasaTcsa mm. 10, 11.

10. 3aaBKy, s 00CTy)KMBaHUsSI KOTOPOi He XBaTaeT pecypca, NeNHUTh
Ha JIB€ YacCTH TaK, 4YTOOBI OHY M3 HUX MOKHO OBLIO OOCIYXHTh OCTaTKOM
pecypca P ;1 3Ty 4acTb Kak OTIAENBHYIO 3asBKy CJIeAyeT NMPUKPENUTh K
cooTBeTcTBYtomemy tumy KTC.

11. Heobcny:KeHHy0 4acTh 3aABKH 3,1 PacCMOTPeTh Kak HOBywo. OHa
BO BCEX CTPOKax CBOAHOM TabMWLbI, KpOME TOM, re MpoHU3BEAECHO MpH-
KpernjeHue, paccMaTpUBaeTCsl Kak OTJesbHas 3asiBKa, 3amellaroas Ty,
4acTb KOTOPO# yxke oOciyxeHa. 3aTeM BbIMONHAOTCA M. 8—10 B nukie.

Ilpumeuanue.

B kauecTBe yHHBEpCAJIBHOTO pecypca MOXKeT ObITb pacCMOTPEH U 00-
muii 00beM puHaHcHpoBaHMA. Torna mpu NMPUKpeTUICHUH 000 3asMBKU
K €K U3 obmero pecypca BHIUYUTAETCS TO KOJHMYECTBO NEHEXKHBIX
CPEJICTB, KOTOPOE HEOOXOAMMO s OOC/Ty)KMBAHMA NaHHON 3asABKH.

3adaua 5. OHa aHanormyHa 3agadye 4, HO OTJIMYAETCSA TEM, UTO UMEETCS
HECKOJIbKO PeCcypcoB, HEOOXOAMMBIX Il (PyHKIMOHUPOBAHUS PA3IUYHBIX
tunoB KTC. MuoxectBa KTC, 00pa3yromux rpymnmsl, KOTOPbIE HCIIOTb-
3YIOT pa3Hble Pecypchbl, MOTYT nepecekaTbcs. OAHAKO Ul Kaxkaoro nedu-

0
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LIMTHOTO THUMa pecypca, KpoMe pecypca Y., UMEETCs ajJbTepHATHBHBINA THI
Hene(UUUTHOTO pecypca.

B nanbHelimeM npepnnonaraercs, 4To YUCJIO TAKUX PECYPCOB B CHUCTE-
M€ paBHO (.

YToObl y4ecTh OrpaHMYeHHOCTh PECYpcOB B CBOIHOW Tabiuue (cMm.
Tabn. 6.11), Hy>)kHO 100aBUTH Tpadbl, Kaxaas W3 KOTOPBIX OTBOIAUTCS IS
OJTHOTO M3 OTpaHWYEHHBIX pecypcoB. JTH Tpadsl B Tabdd. 6.12. o6o3Have-
Hbl PC MHIEKCOM ] M3 (] f-

B T1abn. 6.13. BROAATCA Takue rpadbl, B KOTOPbIX pPerHCTPUPYIOTCA
pacnonaraemble pecypchl (cM. Taba. 6.12. u cBoaHyro 6.13).

HetpynHo Buaets, 4to M ontuMmanbHoro npukperienus KTC u a¢-
(PeKTUBHOTO MCIIOJIB30BAHUSI PECYPCOB B 3aBUCHMOCTH OT paccMarpuBae-
MO MOCTaHOBKM, HeoOXxoaumo mocie M. 9 uam n. 11, COOTBETCTBEHHO,
BBECTH JIOTIOJIHEHUE: TOCNIE NOCTIDKEHHS OYePeqHOTO OTpaHWyeHHs M. 9 u
n. 11, nn. 7—11 noBTOpATH B LIUKIE.

3a0qua 6. Dta 3agaya OTIIMYAeTcCs OT 3ajgad 1—>5 Tem, 4To 31ech Haps-
Iy ¢ OrpaHMYEHUsIMM, ONpeleieMbIMU HAJINYMEM HECKOJbKHX Ae(pULUT-
Heix TunoB KTC, umerorcs u neuuUUTHBIE pecypchbl, KOTOpbIe UCIOJb3Y-
0TCA AN QYHKUMOHUPOBAHUSA HecKoJbkux rpymnm tunoB KTC, mHoxe-
CTBa KOTOPBIX MO MCIOJb3yEMBbIM pecypcaM nepecekatroTcs. B uucio pe-
CYpPCOB MOXET BXOAUTb M Takoi oOlMii pecypc, Kak IeHEkKHble CpPelcTBa,
BbIIEJICHHbIE U CO3JaHMA, SKCIUTyaTallud CUCTEMBI B LEJNOM. DTOT pe-
cypc o6o3HauaeTcs 2. Kak M B NpelblIymuX 3ajauax Mpearoniaraercs,
gyT1o nepuumtHbie pecypchl 1 KTC MOXHO 3aMeHUTh Hede(UUHUTHBIMU.

TpebyeTcss MUHUMHU3UPOBATh CTOMMOCTb OOCIYXMBAHUS CUCTEMBI TIPH
MaKCHMaJIbHOM YHCIie 0OCITyKEHHBIX eIUHHIL (TIOCTAHOBKHU TIepBasi, BTOPas).

D10 Hambosiee oOmMMii Cirydaif W3 pacCMOTPEHHBIX JIMHEIHBIX 3a1ad.
Jlns Hero mpuBeneM MOJIHOE oNMucaHue anroputMa. McxonHsle naHHbIE
npuBeeHsl B Tabm. 6.12

Tabauua 6.12.

HazsBanue K n, Sk ok Heo0xomuMble pecypehbl
rnapamerpa « “ k . k . k
Py, Py, Py,
1 2 3 4 5 6 54 o | 54c
U cBelieHbl B Tab01.6.13.
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Tabauna 6.13.

HasBanue K | n. | §F | oF k Heo6xo0auMble pecypebl
napamerpa * * k .. k k
P Py, Pre
1 2 3 4 5 6 6+1 6+j 6+¢
[Mponomkenne tadbmuusl 6.13
Pacnonaraemeie pecypcesl. Tuner KTC.
0 k 0_k 0 k
n n. n
1 i K,
6+c+1 6+c+tj 6+2c¢

[Tpexxne Bcero copMyrpyeM MaTeMaTHYECKyl0 TOCTaHOBKY 3aJauH.
PaccmaTrpuBaercs LeoYKCiIeHHas 3ajada JIMHEHHOro IpOrpaMMUPO-
Bauus (JIIT). TpeOyetcs mpomsBecTr 3(h(eKTUBHOE pacTpeie]icHue CPEaCTB
C TeM, Y4TOOBI BBITIOJTHUTh MaKCHMAaJlbHOE YUCJIO €IUHUIl 00CITYKUBAHUS

N = ZZNkn oc — max

npru OrpaHNYCHUAX:

1) Zn ok <nf;

2)

k. k _k
ZaKnKaK

vik Je  vielich

g

3) > Shinfal <

k Vicelfilk

g

<Pg;

b

rae N ]/f — YHCJI0 eAMHUL] 00CTyXUBAaHHUSA B OAHOM TPeOOBAHUU 3asABKU

knacca K, KOTOpble MOTYT ObITh OJHOBpeMEHHO obciyxeHbsl ogHuM KTC

TMNa k; n]/z

3asBKH KIACCa K 0L,

k

— - uncno KTC tuna k, Heo6xonumoe ans oOCHyKUBaHUS

— OyneBa mepeMeHHas, MpUHUMAlOIas 3HaUeHHe 1,

ecnu 3asBka oOciyxkuBaeTca KTC tuna fu 0, ecan oHa He 0OCIy:KUBaeT-
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c_;{;allz — MepeBOAHON KO3(PPUIMEHT, XapaKTepU3yOIUil 3aTpaTsl pecyp-
ca P, s 06cmyKMBaHUS OJHOrO TpeOoBaHus U3 3asBku kiacca K, KTC
THTA k;bf — mepeBogHON K03(UIMEHT, XapaKTepu3yOWMi MOJIHYIO CTO-
HMOCTb 00CIyXUBaHUA OOHOrO0 TpeboBaHMUA U3 3asABKM kiacca K KTC
TMna k;X — MOJNHAs CymMMa JEHEXHBIX CPEICTB, OTBEJEHHBIX JUIS CO3/1a-
HUSL W JKCIUTyaTallull CHUCTEMBI; {K}k — MHOJKECTBO 3asBOK, KOTOpbIE MO-
ryT oocimyxkuth KTC tuna f.

VureMm, uTo 3aTpaThl Ha obcmyxuBanue 3asBku 3 , KTC tuna f.

ok kok k
=N n.S, =constant,
Torna IpU paBHBIX MPUOPUTETAX 3aABOK (I)yHKIII/IOHaJ'[ 3alIMIIETCA B
BUAE:

c= ZZSﬁNﬁnﬁ — min

Tak kak B ¢yHKIMOHaNE Nllz 3 nﬁ

5{2 napaMeTpoMm S]/(C, xapaktepusytomuM crnocobHocts KTC Tuna f

OJHO3HAUYHO CBSA3aHbl C LIEHOM

3¢ dexTuBHO 06CTYKUTH 3as8BKM 3, GyHKIMOHAN OKOHYATEJbHO 3amu-

meM B (opme

k gk k Lk _ ko k

c=Y> AS o, > min; 4, =N n,
k x

a OrpaHMYEHMs OCTAHYTCA B Clemyromel Gopme:

1)) Zn’;ocﬁ <n";
K

k k k
2) D A <P
Yk, g‘v’Ke{ }kg

k_k_k
3) Y Dbinal <X,
k Vxelx }kg
raeP g — Tan pecypca, 6e3 KOTOpOro cosnanue v (yHKUMOHUPOBAHUE

mo6oro KTC u3 {k}g HEBO3MOXKHO.
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IIpuopureThl 3a9BOK OJMHAKOBbI MU oTiaudarorcd. [Ipenmonaraercs
TakXe, YTO HEeT 3asiBOK, AJS oOCIyx)uBaHUsA KOTOpbIX TpeOyrorcs KTC ummn
pecypchl ToNbKO AeUUUTHOro Tuna. MckitodyeHne cocTaBiseT pecype ..

Bce nocTaHoBKHM, KpOME TPEThbEM, IPAaBOMEPHBI.

OO0wuii anroput™ peleHus JUHEeHON 3agayu:

1. ITpou3BecTH CILIOIIHYI0 HyMEpaUuio 3asBOK.

2. IlocTponuTh MHOXECTBO BO3MOXHBIX THUnopasmepoB KTC, xapakre-
pu3yeMbix BekTOopamMu XX, COCTaBJIAIOMNME HAOOp BapUAHTOB, M3 KOTO-
PBIX B MpoOLEcCe ONMTUMU3ALMK MPEICTOUT BHIOpPATh MOJAMHOXKECTBO TH-
nopasMepoB, 00pa3ylomKX ONTUMANbHBIN Ps.

(OnpeneneHue napamMeTpoB UCXOJAHOTO MHOXECTBa THUIOPa3MEPOB
BBIXOJMT 33 PaMKM pelIaeMOi ONTUMU3AaLMOHHO 3a1a4u U 31eCh HE pac-
cMmatpuBaetcs). OntuMuszauus KOHCTpykuuu merogom OCX paccmoTpe-
Ha BbILIE.

3. Jlnst KakIo0ro THIA 3asABOK 3, ONPENENNTh BEINYHHY HealeKBaT-
HOCTH Sﬁnpn ee oocimyxmBannu KTC kaxmgoro u3 TUmopasMepoB fk,
KOTOpbI€ TIOTEHLUUAIBHO MOTYT OOCTYXXHUTb JaHHYIO 3asBKY.

4. Ina kaxporo tuna KTC, npenyioxkeHHOro B M. 2, HA OCHOBE 3KCIEp-
THBIX OLUEHOK, HATH BEJIMYMHY NPEIENIbHOrO 3HAUYEHUS IOIyCKaeMOM He-

AICKBAaTHOCTH €ro NnNpuMEHEHUA 0 8]’2 .

5. Pacnonaras 3HayeHUAMU 08/‘ " 81‘ , OTIPEJIENIUTh TOMYCTUMOCTh

ucnonb3oBanuss KTC tuna f nis obcity:kUBaHUs 3asiBOK 3

BepxHee 3HaueHue OnpefenseTcs papeHCTBOM 3y = X ,V] € { ]}
HIDKHEe 3, > xjc 0 8k
6. OTobpaTh 3asBKM, MapaMeTpbl KOTOPBIX YAOBIETBOPSIOT YCIOBUAM
k k_0 k
>
Xj 235 >X;— 0y

U HAa OCHOBAHUU 3TOM I/IH(I)OpMaIII/II/I noctpouts Ans KTC kaxgoro
B03M0)KHOF0 THNa UCXOAHYI0 Tabn.6.14. (mpaBwia 3amoidHeHUs rpad
S Wi ,\7"( CM. B 1. 9, rae Slf — CEO 3asBKM € y4eTOM €€ NpHhopu-

TeTa)
Tabnuua 6.14

7. IlpousBecTu COpPTUPOBKY B Tabmuuax (cM. Tabn.6.14) ¢ Tem, 4ToObI
B KaXJ0OW W3 TabiuL MepBYyK CTpPOKy 3aHMMana 3asiBka, CEO koTopoii
MUHHUMAaIbHA.

8. OO0beqMHNTL WHPOPMALIHIO W3 BCeX TaO. 6.14. B cBomHOI Tabm. 6.15.
aHAJIOTMYHOM 1o cTpyKType Tabxa. 6.14, HO oTiMuarowieiics OT Hee MOomMoJ-
HUTENbHBIMU Tpadamu.

Tabnuna 6.15

Hasanue K nk gk ¥ k Pecypcebl
napameTpa ) ) A pk . P k
| c
1 2 3 4 5 6 7 .. 6+c

[ponomxenue tadauusl 6.15

k ok k k
1 Tunel KTC - ek Sk =gk sk
nK nK
6+c+1 6+ctb 6+ct+b+1 6+c+b+2

HasBanue K ”ﬁ Sé G{i Pecypcesl sﬁ Sk =k Sk
rnapamerpa p]k . Pc
1 2 3 4 5 6 | ... | 5tc | 5+ctl S+ct+2
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k
9. Ilo napametpy ISK' B Tabn. 6.15. mMpon3BeCTH MepecTaHOBKY BCEX
CTPOK ISl TOTO, ‘1T06bl MEepBYI0 CTPOKY B 3TOI Tabiuue 3aHsAja 3asBKa,
CEO KOTOpOI/I S MUHUMAalbHA, a nocienHw — 3asiBka, CEO koro-

poit 1S —> max max.

Jlo cux mop mpu OnMucaHuuW 3aAauu 6 MpeanoJiarainoch, YTO MPUOPUTE-
THl TIpU OOCJIY)KWBAaHUM 3aABOK OMWHAKOBBI. OJHAKO MOXHO yYeCTh W
Pa3IUYHY0 MPUOPUTETHOCTb. I 3TOr0 NOCTATOYHO MPHU COCTABIEHUU
WUCXOMHBIX Ta0muI (cM. Tabin. 6.14.) B KaXI0i W3 HUX PACIIONIOKHUTH 3asiB-
KM B NOPAAKE, COOTBETCTBYIOLIEM MX MPUOPUTETY U npu onpenenenun CEO
COOTBETCTBYIOIIMX 3afBOK YMHOXHUTb Ha KO3(p(ULUUEHTH BeCcOB

K> ZSK =1 , TIe 4ucia gﬁ BBEIOHMPAIOTCS TaK, YTOOHI JII0Oast U3 3as-
K
BOK, BKJtOYeHHas B Tabnuny mansg KTC tunopasmepa f, 3aHumana Obl
MO3ULHI0, COOTBETCTBYIOIILYIO €€ mpuoputreTy (cM. Tabia. 6.15.). C yuetom
MPUOPHUTETOB ONTHUMU3ALMUSA TPOU3BOANTCS COTJIACHO HHd)opMauI/m, 3aK-
JIOUYEHHOH B rpadax, rae yKa3aHbl BEJMIHHBI Se n S
Takas opranmzauns TabIHLl npenonpenenﬂeT TOJBKO HauabHbIH TO-
PAAOK TIPUOPUTETOB M TpeOyeT BBENEHHUS B alTOPUTM JOMOJTHUTEIHLHOTO
nyHkTa (cM. 1. 19)
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10. CocrtaButh Tabu. 6.16. rae perucTpUpyrOTCs pacrojaraeMble Ko-
aunuectBa KTC paznuuHOro tumna, pecypcbl, HCIOJb3yEMbIE B CUCTEME,
nepededb KTC, s QpyHKUMOHUPOBAHUA KOTOPBIX MPUMEHSAETCS NAaHHBIM
pecypc. Tpetbs ctpoka otBomuTCs st octarouHoro yucia KTC u nedu-
LUTHBIX PECYpPCOB, OCTABIINXCS HEUCIOJIB30BAHHBIMY IOCIE 04EPETHOIO
MPUKPEIIEHNUS.

Tabnuua 6.16.

ITapamerpst 0.1 0 2 0_k 0 0 0 02

Pacnonmaraemsie KTC u
HEOOXOIUMBIE PECYPCHI

OcrarouHble
komuuectBa KTC u
pecypcoB

11. [MoarotoButs Gopmel Tabm. 6.14, KOTOpBIE OYAYT 3aMOTHATHCS IO
Mepe MPUKPEMJIeHUs 3asiBOK.

Ha stom mpenBapuTenbHasi MOATOTOBKa WH(GOPMALMK 3aBEpIIaeTCs.

12. IlpuHATH pelieHue O MOCTaHOBKE, B KOTOPOW MPENCTOUT MPOU3BE-
CTU onTuMM3aLMio. Himke paccMarpuBaeTcsl alrOPUTMHYECKH Oosiee CIoXk-
HbIl BapHaHT BTOPOIl MOCTAHOBKM, KOrJa OCTaTOK HEHCMOJIb30BaHHBIX
KTC u pecypcoB He momyckaercs.

13. IlepBoil paccCMOTpPETh 3asBKY, 3aHUMAIOLLYIO MEPBYIO CTPOKY B CH-
CTEMaTU3UPOBAaHHON CBOJAHON Tabia. 6.15, M NPUHATH pelleHUe O ee MpH-
KpeIUIeHUU.

13.1. JIna xaxporo tuna orpaHndeHHelXx KTC u pecypcoB, KOTOpsble
HeoOxonumbl st ¢pyHkuuoHuposanuss KTC tuma f, cocTaBUTh pasHOCTH

0 0k k_1 k
ph —pl="p%. Ve ljt'n* —nfi=ln

KOTOPbLIC 3allOMHUTb BMECTE C MX 3HAKOM (HH(bOpMaHI/IIO B34Th U3 Ta0J

6.14 u Tabxa. 6.15).
13.2. B pe3ynbrate pacyeToB COCTABUTh MATPULY-CTPOKY

oo =|'ntpf K pEK g e,

i€ ] — WHIEKCHI, TIEPEUHCIAIONINE PECYPChI, HEOOXOMUMBIE JUTsl (yHKIIK-
onupoBanua KTC tuna f npu obciyxuBaHMM TpeOOBaHUIl U3 3asABKU 3K

13.3. Ecnu Bce yucna 3Toil MaTpuLbl Oonblle HYJS WIM YacTh U3 HUX
Gosble HyNs, a OCTallbHblE PaBHbI HYJIO, TO IJIs1 0OCITYKMBaHUS 3asBKH,
3aHAMAIOMICH MEePBYI0 CTPOKY B CBOOHOMN Tabm. 6.15 BBIIETUTH pecypchl H
KTC, Homep koToporo ykasaH B rpade 6 tadm. 6.15.
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13.4. Onpenenuts cTpoku Taba.6.15 rae moBTOpsieTcs 3asgBKa ¢ HOMe-
pPOM K, 3aperucTpupoBaHHas B MepBOi CTpoke CBOAHON Tabn. 6.15. Bee
3TU CTPOKH, KpOME MPUKpEIIeHHOH, u3 Tabn. 6.15 HCKIOUYUTE.

13.4.1. B tpetbeit cTpoke Tabn. 6.16 yka3aTb OCTaTOUHbIE 3HAYEHUS
BEJINYWH 1pk~, n

13.4.2. Undopmauuio o 3asiBke 3, U3 MepBoii cTpoku Tabi. 6.15 mepe-
HECTH B TEPBYIO CTPOKY COOTBETCTBYIOIIeH (hopmbl Tabmd. 6.14.

13.5. Ecau, nocne BeimosHeHust 1. 13.3 XoTst Obl OAWH WM HEKOTOpBIE
U3 OCTAaTKOB OKa)XXyTCs MEHbIIE HyJs, COOTBETCTBYIOLIUE CTPOKH OTMeE-
TUTh. I10 MOAYNIO OTpHULATENbHBIX OCTATKOB ONMpPENENNUTh, Ul 00CIyKH-
BaHUS Kakoil yacTu 3asBku He xBaTaeT KTC unm pecypca.

13.6. U3 3as1BKkH, 3aHMMAIOLIEH NEPBYIO CTPOKY, BBIUECTh 4acTb, KOTO-
pyto u3-3a nedpuuura KTC unu pecypca HEBO3MOXKHO OOCIYX HUTh, a OC-
TaJbHYI 4acTb MPUKPENUTh WA oOcimykuBaHus (cMm. mm. 13.3, 13.4).

13.7. He oGciyxeHHY!O 4acTh 3agBKM PAacCMOTPETh KaK HOBYIO, 3aMe-
HAIOLIYI0 YaCTHYHO OOCIYKEeHHYIO.

N3 cBoagHOil Tabn. 6.15 UCKIIOYUTH CTPOKH, B KOTOPBIX MOBTOPSETCA
4acTUYHO MpUKpPeNnJeHHas 3asiBKa, U BO BCEX CTPOKaX, 3Ty 3afABKY 3aMe-
HUTH €€ He 00CIyXeHHOW YacThIo.

13.8. B pe3ynbrare mpuUKperuieHUsI epBOil 3aiBKU WM €€ 00CIyXKeH-
HOI YacTu BKJIIOYUTH B COOTBETCTBYMHOILYIO (popmy Tabn.6.14.

Ha 3Tom npukperuieHne 3asBKH, 3aHUMarOILIEil nMepByo CTPOKY B TaOIl.
6.15, 3aBepmuTSh.

14. AHaTOTMYHO OCYLIECTBUTH IMPUKPEIIEHHEe CIeaylollei 3asiBKHu,
KOTOpas Mocjie MpUKperUieHUus: 3aHUMaeT B CBOIHOI Tabn. 6.15 mocneny-
FOILYI0 MO3ULIMIO.

15. B nukie npon3BecTH MpPUKpEIUIeHNe BCEX OCTANBHBIX 3asBOK, MOKa
He OyIyT McuepnaHbl BO3MOXKHOCTH NAJIbHEWIINX MpUKperuieHuid. Hempuk-
perieHHble 3asBKM OCTaloTCsA B Tabn. 6.15.

16. Ilocne 3aBeplieHUs Mpolecca NPUKPEIUIEHUH Kaxaas 3asBKa OCTa-
eTcs mubo B omHOM u3 dopm Tabdm. 6.14, mubo B Tabn. 6.15, rme 3asBka
MOXKET TOBTOPSATHCSA B HECKOJBKMX CTPOKaX, TaK KakK NMPUKPEIUIeHHe He
ocyuiecTBiaeHo. OOpaTuM BHUMaHUE Ha TO, YTO HEKOTOpbie U3 (opM Tabd-
JIULI, aHAJIOTUYHBIX Tabxa. 6.14, octaHyTcs MycThIMU. DTO 3HauuT, yTo KTC
COOTBETCTBYIOLIMX THUIOPAa3MEPOB B ONTHUMANILHBINA psig HE BXOMAST, a He-
KOTOpbIE 3afBKHM WJIM WX YacTH HE BOMIYT HU B OAHYy M3 Tabxn. 6.14. Oun
OCTaHyTCs He OO0CIYXKEHHBIMHU.

17. Nudpopmanuus, BKIIOUEHHAs B 3aloJIHEHHbIe (opMbl Tabu. 6.14, 6.15,
COJIEpKUT TIOJIHOE pellleHre 3aJauu. B paccMoTpeHHON MOCTaHOBKE MOITy-
4YeHHOe pelleHne onTuMmaibHO. [lo mHpopmanumu, coxpaHUBIIElcs B 3a-
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MOJTHEHHBIX opmax Tadi. 6.14 u 6.15, onpenenuTs cocTaB THUIIOPa3MEPHO-
ro psaa, 3asBKH, KOTOPbIE DOJDKHBI OBITH OOCITYKE€HBI COOTBETCTBYIOLINM
KTC, uncno o6cay’uBarIUX YCTPONUCTB KaXAOro TUIOpa3sMepa, YUCIO
KTC, oTrBeneHHBIX I 00CTYy)XKMBAaHUA KaKAO# 3asiBKM, HEOOXOAMMBIE pe-
CYpPCBI, @ TaK)Xe 3asBKH, KOTOPble OCTAJINCh HEOOCTYKEHHbIMU (CM. TaoOI.
6.15).

18. IMogcumnTaTh 3aTparsl Ha oOcayxuBaHue Kaxnoi 3asBku KTC
BbIJIEJICHHOTO TUMa 1o (opmyiie

~
Oy =ScNeng ane SENiny.
19. B Tex ciydasdx, Korga ¢ LeJIbI0 yuyeTa NPUOPUTETHOCTH 3aiBOK UM

k

npuaaBajicsa BEC ¢ K

k
JU1sl yCTaHOBJIEHUSI UCTUHHOTO 3HaueHuss CEO S 'K R

~/
BE/IMUMHY S’ ClIe/lyeT YMHOXKHTb Ha BETUUHHY Ak .
K

20. OnpenenuTb cyMMapHbIe 3aTpaThl Ha co3laHWe M (yHKIHO-
HupoBaHne KTC kaxnoro u3 Tunos

ok = ZSfonﬁ '
{}

21. HaifTu monHy10 CTOMMOCTb OOCITYXMBaHHS

G5 =ch =Z ZS]]fofn]]g
) ) i)

22. Onpenenutb He 00CIyKEHHbIE 3aABKU U OCTATKU PECYpPCOB.

C HeOONbIMIMMHU W3MEHEHUSIMHU AITOPUTM MOXKET ObITh MPHUMEHeH A
ONTHMHM3ALNH, €CTTH HE0OXOIMMO YAOBJIETBOPUTH MOCTAHOBKE OJWH.

3aTeM MOBTOPHBIN pacdyeT MPOAOJKUTH MO BTOPOW BETBU, KOTOpas
oTyIMYaeTcs TeM, uto mm. 13.5-13.8 3amensAtoTcs n. 13.5a, ecin npu npu-
KpermjieHun ouepenHoil 3aaBku HenocratouHo KTC coorBercTBYrouiero
THIA UJIW HEOOXOAMMBIX PECYpPCOB, pacCMaTpUBAEMYIO 3asABKY M3 TaOl.
6.15 He uMcCKIOYATh U HE MEPEeHOCUTh B (hopmy Tabin. 6.14.

ITynkTbl 14-20 ocTarOTCd HEM3MEHHBIMU.

21*. OnpenenuTb CTOMMOCTb OOCTYXUBaHUSA

o =ZG{‘.

[Tpu paccMoTpeHNH 3a1a4 ONTHUMU3ALMU Mbl OFPAaHWYMBAIIUCH PACCMOT-
peHHeM IByX MOCTaHOBOK. [IpW 3TOM, eciii B MEpBbIX ABYX OTBET BCEraa
OJIHO3HAuYeH, B TPeTbell, HEPACCMOTPEHHOM, MOCTAHOBKE pelIeHre MOXKET
ObITh ymyumieHo. [103ToMy paccMOTpUM TpeThIO MOCTAHOBKY, CYThb KOTO-
poii 3aKitouaercss B ciaenyroleM. Hu onHa u3 3asBOK HE MOXeET ObITb 00-
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CJIy>KEHa YaCTUYHO, HO INPH 3TOM 4uciio He3aneiicTtBoBaHHbIX KTC nomxkHO
ObITh MUHMMAaJbHBIM, LIeJIb paclpeneieHus — MakcuMmusalusa 3¢pQekTuBHo-
CTH MCIOJIb30BaHMS pacrolaraéMblX CpeAcTB. Takas MOCTaHOBKAa OCOOEH-
HO aKTyajJibHa B T€X CIIy4asx, KOTAa YHCIIO 3asBOK, MOIEKAIINX 00CTyKH-
BAHMIO, HEBEJMKO, a KOJIMYECTBO KOHKYPHUPYIOIIMX BAPUAHTOB, O0CITYXKU-
BAIOLINX YCTPOMCTB, OJMM3KO K umciy 3asiBoK. C Takoi MOCTaHOBKOI Npu-
XOJUTCS UMETh JEN0 MpU PEIIeHUU 33aJa4d Pa3sMEeLIeHUs NPOU3BOJCTBEH-
HBIX TPEANPUATHI, TTOCTPOEHHBIX MO0 MOIYJIbHOMY MPUHIIMITY.

Jla’xxe TpM TOCTOSIHHBIX 3HAYEHUAX KO3(PPUIMEHTOB MAapTHOHHOCTH,
KOrJa B JIByX pPacCMOTPEHHbIX MOCTaHOBKaX 3aJaya CBOAMTCA K JIMHEH-
HOH, cTpeMJieHUE K MakcuManbHOMY ucnojib3oBaHuo KTC Hapywaer
yCJIOBHE aAJUTUBHOCTH M MO3TOMY B HOBOI MOCTAHOBKE OHA JOJIXHA ObITh
paccMoTpeHa creuuanbHo (cM. [6.7]).

Heo6xoanuMocTh coryiacoBaTh /1Ba, B HEKOTOPOil Mepe MPOTHBOPEUMBBI,
YCIIOBUSL OCIIOKHSIIOT 33/1auy OTbICKaHHMs onTuMyma. PazOepemcst B cyTH aena.

ITycTs B mpouecce pacueToB BBINOJIHEH AT, B Pe3yJbTaTe KOTOPOro Mpu-
KpeIuleHa 3asiBka 3, =3, U [OCIIe 3TOr0 OCTATOK HEMCIoNb30BaHHbIX KTC

L]

Ae(uuuTHOrO THUMA k =] paBHbIA 71, HENOCTATOYEH IS NPUKPEIUIEHHS
060 cnemyroleil 3asBKH, KOTopyto ontumainbHo obcmyxutr KTC tuna [ .
ITpennonoxkum Takxe, YTO CPeAM HENMPUKPEIUIEHHBIX 3afBOK €CTb W

npyrue, kotopble cineayeT obcayxutb KTC tuna [. [IpukpenuB oaHy u3

OTHUX 3as4BOK, BMECTO 3adBKHU 3K,K =n, €CJIKM YUCJIO €OAUHUIL] 06CJ'[y>KI/IBa-

HUS B ATOU 3asiBKe 6OJ'[I:HIG, HYEM YHCJI0O €OAHUHUILL O6CJ'[y>KI/IBaHI/I$[ B IOCJIie-

JHell MpUKpeNeHHoM 3aiBke 3 ,K =N, MOXHO YIy4lIMTh HCHONb30Ba-

HUe mapka. Takas 3aMeHa B 0O0lEeM ciyyae He MOXeT 00ecleYuTb ONTH-
MaJbHOCTH peUIeHMs, HO BO3MOXHbI CHTYyallMl, KOTAa pelieHue, MoJy-
YeHHOE Ha OCHOBAaHUU TPETHETO MOJIXO0JAa, MOXKET ObITh YIYYILIEHO.

YToOBI OTHICKATh ONMTHUMAJBHOE B CMBICIIEC TPEThel MOCTAHOBKH pelle-
HUE, cleyeT NMPUMEHUTh MeToA mTpadHbXx GyHKOHNA. DTOT METOa pac-
CMaTpHBaeTCs aBTOpPOM B padote [6.7].

6.14. Ucnonb3oBaHMe MeToAa NMpPUKpenneHus 3aaBoK AN
pelleHua HeNIMHENHOMN 3aa4u KOHCcTpyupoBaHusa KTC

Jlnst BeIACHEHUs! BIMAHUS KO3(pULNEeHTa MapTHOHHOCTH M CBA3aHHBIX
C 3TO# BeNMM4MHON 3()(PEeKTOB paccCMOTpPHUM elie OAHY 3aaady.

3adaua 7. YcaoBus 3agauu 7 COBMAJAIOT € yCJIOBUAMU 3amadu 6. OT-
Jn4ue 3akiaodaetcd B ToM, uTto BennunHa CEO 3adBOK ABiIseTCS MOHO-
TOHHO yObIBaromeill GpyHkImeit komudecTBa ucmoiab3yeMbrx KTC.
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TpebyeTcs MOCTPOUTH ONTUMANbHBIN TUMOpa3MepHbIi paa. ekt
HEJIMHEHHOCTH B 3TOM Clly4ae MpOsBISETCS B TOM, 4TO KaK[JO€ Mpeblay-
iee MpUKpEIJIeHHe, Aa)xe eclIM OHO ONTHUMAJIbHO B JIOKAJbHBIX 00JacTAX,
HE rapaHTUpyeT NOCTHKEHHS TI00albHOro 3KCTpeMyMa, Tak Kak Jiroboe
npeablaylee 3aKkperyieHne mpenonpeaenseT AalbHeHIIyo TpaeKTOPHUIo
IBWKEHUS K SKCTPEMYyMY.

YT0o0bI ydecTh BiaMsHUE 3PPEKTOB, BBI3BAHHBIX HEIMHEHHBIM XapakTe-
POM CHCTEMBI, MpeJlaraeTcs CreuaibHblii METOA OpraHu3aluy Mpolecca
MocJIeI0BaTeIbHBIX MPUONMKEHNIT K ONTUMAIILHOMY PELICHUIO 3aJauu.

CyTb mpouecca 3akJloyaeTcs B MOCAeJ0BAaTEIbHOM HCKIIOYEHUU W3
paccMOTpeHHs Ha Ka)KI0OM Ilare sBHO HEMEepClNEeKTUBHBIX BAPUAHTOB MpH-
KperueHus. Takoguimu cyumaromes eapuanmol  obcayxcuganus, CEO ko-
MOpLIX HA OAHHOM ULA2e NPU HeUsMEeHHOM KOI(duyuenme napmuoHHOCMU
ocmaemcsi GONLUUM, YeM USMEHEHHOe 8 pe3yNibmame NnpedblOYUWUX NPUKpen-
qaenunt CEO moii 3aa6Ku, KOmopas npukpenisiemcsi.

Jlns BBISBJICHHUS W MCKJIIOYEHHS SIBHO HETEPCHEKTUBHBIX MPU TaHHOM
NpUOIKEHNN BapHaHTOB MPUKpPEIUIeHNs 3asBOK (opMupyroTes Tabm. 6.17
n tabnuia, aHamorndHas tadn. 6.16. ~r

k

B 1a61.6.15 BBOASATCS NOMOJHUTENbHBIE Ipadbl [T ¥ qS « » B KOTO-

PBIX TIOCNE KaKAOTo MpUKperuieHust GuKkcupyercss nHpopmanus od m3me-
ok
HEHHBIX S . (CEO) u xo3tpduumentax nﬁ . OTH NOMOJIHEHUSI HEOOXOau-
MBI IS ydeTa BiusHuS BeanuuH naptuit KTC, n3MeHsomuxcs no mepe
BBIMTOJTHEHUST MpOLeAypbl MpuKpemieHus. Takum oO6pa3oM, B CBOJHOMN
. ok k qk

Tabu. 6.16 B Kaxo# crpoke yuuteiBatotcs Tpu CEO: | S,7,1 S 1 q SK ,
rae uHaekc 1 cneBa o3HauaeT HavajdbHoe 3HaueHue CEO, a uHmexkc q —
suadenre CEO Ha ¢-M ware anroputma. B Hagane nmpouecca g =1. 3Hau-
koM ~ o6o3HaueHa CEO c¢ yuetom mpuoputeta. [Ipu 3TOM B TedeHHe Bcex
IaroB OJHOTO MPHUONMKEHUS BEJIUYHUHBI lS}f " lS]I(c ocCTalTCA

k
HEU3MEHHbIMH, a BCE BEJIMUUHbI qSK
MpeablIayIero mara u3 Taba. 6.17 WCKIroYaeTcs: CTpoka.

Tabauua 6.17

HU3MEHANTCA, €CJIM B pE3YyJIbTATE

[TapameTpsl k 1 Sk k Tunbsl KTC
K

—
=

1 2 3 4 5 6 5+b
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[ponomxkenue tadnuusl 6.17

. Pecypcet p Sﬁ 186 =k, Sk 17‘C£ qS’Z
P1 o Pc
5+b+1 .. 5+b+c | 5+bt+ct+l | 5+b+ct2 | 5+b+ct3 | 5+btct4

OuepenHoe MPUKPEIUIEHUE 3aiBKU 3K,K =1 B Tabn. 6.17 s k= p
CUUTAETCS AOMYCTUMBIM TOJBKO B TOM CJIydae, KOT/Ia UMEIOT MECTO YCIIOBHS

qg,f:,p <SS 1elklVielk}

K=l >

x=l/p (6.8)

rae {k}K:Z — nepeueHb THNOB KTC, cnocoOHBIX 00CIyKHUTH 3asiBKY

p
p_ p_4d g =
I =q19 4=12K K (6.9)
T
q-1""1
u, Slp — 3uauenne CEO 3asBku 3, K =lnocne ¢-ro mara o6eiy-
xennoit KTC tuna k = D, g-1 S lp — 3nauenue CEO Toii ke 3as1BKH, 00-
cnyxkennoit KTC tuna k = p waq —1 — m ware; q_l‘ltf7 — K03 uLreHT
naptuonnoctu KTC tuna k = p wag —1 —m mare;qnf — k03¢ duuu-
eHT napruonHoctd KTC tumna k= p na ¢-m ware.

Bennunna g-1 S lp BEIOMpaeTcst U3 Tabu. 6.17, rme oHa mociie pacue-

TOB (-rO IIara 3aMeHAeTCs BeJMYMHOM qSlp. 3HayeHUs BEJIUYUH

S k
1S ]f Hu lSK BO BCEX IlIarax MepBOro MpHUOIMKEHHUsS OCTarOTCsl HEM3MEH-

HBIMH. DTH YCIIOBUS M HEOOXOAMMOCTDH BBITIOJIHEHHA HepaBeHcTBa (6.8)
rapaHTUPYIOT OT ABMXKEHUSA B HaNpaBJIEHUM JIOKAIbHOTO MHUHUMYMa.
[Tocne mpukpemnyieHns oyepeaHON 3afBKM B TaOIWLE A T€X THUIIOB
KTC, 4ucino KOTOpbIX YMEHBIIUIIOCH MOCJIE  OPEABIAYIIET0 NPUKpEIie-
HUsl, IPOU3BOAUTCS TepecueT Ko (GULUHEHTOB MapTHOHHOCTH TU U BEJU-

yuH CEO qS, qS.

B octambHOM anropuTM OCTaeTCs TaKUM Ke, KaK ¥ TpH pelleHUH JId-
HeltHOM 3amaun. OHAKO BCIENCTBUE YCJIOBHA (6.9) mpoliecc MpUKperuie-
HUA B MEPBOM MPUONMKEHUU HE MOXET ObITh JOBEJeH N0 KOHL@, TaKk Kak

CEO g S nocne kaxzoro MIPUKpEILIEHN Bo3pacTaeT, a Bce CEO lS ) lS
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ocTaroTcsi Hem3MeHHbIMU. [Tocne Toro, kak OyneT OCyLIecTBIEHO MpPUKpeI-
JieHHe BCeX 3asBOK, YIOBJETBOPSAIOMIMX yciaoBHIO (6.9), 7 BceX HEMpUK-
peIIeHHbIX 3aABOK MPOU3BOAUTCSA NepepacyeT Ko3(p(ULHUEeHTOB NapTu-
onHoctu 1 CEQO. Ilocie 4ero coCTaBNSIOTCS HOBBbIE TaONHIILI, aHAJTOTHY-
HbIe TaOM. 6.17. DTH TaONHIBI OTIMYAIOTCSA OT UCXOMHBIX TE€M, YTO K03(-
(UIIMEeHTHI TAPTHOHHOCTH B HUX OTPEACICHBI C yUETOM YK€ MPUKPETUIeH-
HeiX. CienoBaTenbHO, B HOBBIX Ta0Ju. 6.17 ko3 UIMeHTs MapTHOHHOC-
@ T 1 CEO, yuTeHHbIe NMPU MX COCTABJICHUH, OJIMKE K ONTUMATbHBIM,
yeM mucxonHbie. Ha 3ToM mepBoe mpuOimkeHHe 3aBepIimacTcs.

Hna cnenyrolueid cepun NpuOIMKeHU HauyadbHBIMU SBJISIOTCA HOBbIE
Tabn. 6.17, aHanoru4yHble UCXOOHBIM. OHM COAEpPKAT TOJBKO HEMpUKpen-
JICHHBIE 3asBKU 1/1 OTJll/I‘{alOTC}I OT UCXOJAHBIX TeM, 4To BMecTo CEO, 060-

3HAYEHHBIX IS < ,IS u S B HUX 3apeructpuposansl CEQ, paccuu-

K )
k o
TaHHbIE MPU Koacpqmuueme MapTHOHHOCTH , T, . B nanbHeiimem stu Be-

k
JIMYUHB 0003HAYAIOTCS 2 S K g S « » TI€ g, — HOMEp Iuara, Ha KOTO-

poM mepBas cepus npu6nm1<e1—mﬁ Obuta 3aBepuieHa. BMecTo HauanbHBIX

k03 pumenTos | S S k,]n' B HOBbIe Tal. 6.17 BKIOYaOTCa KO3(-

x °1
'k
uumeHTsl g SK o8, SK 9g

J11 BHOBb IOCTPOEHHBIX 6onee KOPOTKHMX TabJuIL, HE COIep KaLINX
YK€ TPUKPETNIEHHOW 3asiBKH, BO BTOPOM NPUOJMKEHUH CHOBA NMPOU3BO-
IOUTCSA NOTIOJHUTEIbHOE MCKIIOUeHHe OecrepCreKTUBHBIX BapuaHTOB. Bo
BTOPOI cepun NMpUOMKEHWH ynaeTcs MPUKPENHUTh 4acTh 3asBOK, HE TpH-
KpEIJIEHHBIX B NEPBOIA.

IMocnenoBaTenbHbIe MPUOIMKEHUS] TIOBTOPSAIOTCS A0 TeX IMOp, MOKa Ha
n-Toi TO# cepuu mpuONKEHUN He OyIdyT NMPUKPEIUIeHbl Bce 3asABKU, €CIU
5TO BO3MOXkHO. [IpuzHakom 3aBeplueHUs Ipouecca SBIAeTCA TO, YTO IMOC-
Jie OYepepHOro g-ro MpUONMKEHHUs] HE OCTaeTcs HEMPUKPEIUIEHHBIX 3asi-
BOK WJIM OyJeT MCIOJIb30BaH BECh YHUBEpPCABHBIN pecypc Y. YueT orpa-
HUYEHUMH, €CIU N0MyCTUMa IepBas U BTOpPas MOCTAHOBKH, OCJIOKHEHHMH
He BHOCUT. OHM Ha KaXJIOM MPUONIKEHWH YYUTBIBAIOTCA TaK )Ke, Kak
YUUTHIBAJIUCH MPU PELICHUH JMHEHHBIX 3a1ad.

Jis pelieHus HENUMHEHHON 3ajauyu NMPUMEHSETCS AOIIOJIHEHHBII auro-
PUTM pellleHus 3agauu 6.

Huxe npuBOAsATCS M3MEHEHMS B YHUBEPCAIBHOM aJITOPUTME 3a1aud O,
BBI3BaHHBIE yYETOM M3MEHEHHS KO3((HULUNEHTOB TT.

Bce noaroToBuUTeNnbHbIE MYHKTHl aJrOPUTMA pELIEHUSA HEJNUHEHHOM
3alayd coBmajaroT ¢ mm. 1-11 anroputma, MOCTPOEHHOTO ISl pELIEHUs
nuHeitHoOW 3amauu B oOuieM Buiae. Ho mpu pelieHuu HenMHEWHON 3amaqyu
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OHU OTJIMYAIOTCA CIOCOOOM MocTpoeHusd Tabnuu. Bmecto tabn. 6.14, 6.15
CTPOUTCS Ta6n 6.17, rme BBonmATCA rpadbl AdA BeJIUYUH
qnﬁ u S S ,f , B KOTOPBIX PErUCTPUPYIOTCS M3MEHMBIIHECS IMOC-
ne oqepenHoro mara MpUKpETUIeHns 3HaYeHus: K03(p(PULUMEHTOB MapTH-
oHHoctu u 3HaueHus CEO, a takxke ctpoutcs Tabn. 6.17. Janeme mpo-
LlecC MPUKPENJIeHNs] BEAETC COMIACHO MyHKTaM alropuTMa pelleHus Ju-
HeHOM 3ajauyu, B KOTOPBIX, HAYMHasA ¢ M. 13, caenaHsl cleayroliue 10-
MOJIHEHUA ¥ MU3MEHEHUS:

n. 13 nononuHsiercs ykaszaHuem «llocnenoBaTenbHO MEPECMOTPETh He-
MPUKPEIUIeHHbIe CTPOKHU Taba. 6.17 U cocTaBUTh Pa3HOCTH».

k k lk
lSK_qSK =ASK s, IS v ] e {k}K

Ecu JAS II(k > (), npuxpennenye He NPoOU3BOAUThL. B Tabn. 6.17 coot-

BETCTBYIOILYIO CTPOKY OTMETHTh, 3aTEM PAacCMOTPETh CIEOYIOLINE CTPOKH.

Ecnu VAS,l(k <0, o x KTC tina f npuxpenuts 3asBky 3, s

3TOro BbIMOJAHUTH . 13.1-13.3, 13.4, 13.4.1, 13.4.2, 13.5-13.8 u BBecTH
HoBble mm. 13.9, 13.10.

13.9. Onpenenuth K03 PULMEHTH, TAPTUOHHOCTU ISl KaXKJOro TUIa
KTC, notpeOHOCTh B KOTOPHIX U3MEHWIACh B CBA3U C UCKIIOYEHHUEM U3
9TO# TaOJULBI MPUKPETUIEHHBIX BapUaHTOB. MI3MEHUTH COOTBETCTBYIOLINE
IaHHBIE BO BHOBbL COCTaBJIEHHBIX Tabi. 6.17.

13.10. YuuTbiBas u3MeHeHHs1 KO3(pPULMEHTa TaPTHOHHOCTH IS Ka)K-

noE CTPOKH, TIPOM3BECTH TepepacueT Kod3(hHUIHeHTOB g™ ﬁ u CEO S

k
S ¥ BKIIOYHTH MX B COOTBETCTBYOLIME rpadbl TaGIHLL.
ITyHkTel 14 1 15 BBINOJHSAIOTCA B CJIEAYIOLIEM BHIE:
14. [IpocMaTpuBaIOTCs TEpBbie CTPOKU Tad. 6.17 I/I JeJlaeTcsl MOMbIT-

q

Ka MPUKPENHUTh OYEPE/IHYIO 3aABKY B tabnuue, rae S B MepBOil cTpoke
MMeeT 3HaueHue Min mlIl, YCIO0BUEM LlOHyCTl/lMOCTI/l MpUKpenIeHus
ABJISIETCS yIOBJIETBOPEHNE HEPaBEHCTBY (6.9).

15. Bmecto Ta6m.6.15 Hy)HO yuTath Tab1.6.17.

I1. 16 B pemakuMy COCTaBAECHHON JUI HEJMHEIHON CHCTEMBI, MOTy4aeT BUL:

16. B myikie npousBecTH NPUKPEIUICHHE BCEX MOCIEAYIOLINX 3asBOK, MOKa
He OyIyT NpoaHaJM3MpPOBaHbl BOZMOKHOCTH MPUKPETICHUS] BCEX CTPOK TalII.
6.17, cocTaBleHHbIX AJIS TEKYLIEro MPUOIMKEHUS aHAIOTUYHO, KyJa BHECTH
BCE HEMPUKPEIUICHHbIE U HE BbIYEPKHYTHIE B MEPBOM MPUOIMKEHUN 3asBKU.

16.1. ITocne mpocMoTpa BceX CTPOK B Tabn.6.17 ocTaHyTCs MpUKper-
JIieHHbIe 3asBKHU, a B Tabs. 6.16 — Heucnonb3oBanHele KTC u pecypcsl.
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Hdns poctuxkeHus OanaHca HEOOXOIMMO BBINOJHUTH MOCHEAYIOIINE
cepuu MpUOTVHKEHUI.

HcxonHsle naHHbIe s ClETyHOILEero NpuoImKeHs NpuBoiTcs B M. 16.2:

16.2. [To pe3ynbTaTaM pacyeTOB MEPBOTO MPUOJIKEHUS 3alMOJHUTH
HOBBIE TaOMUIBl (cM. Tabs. 6.17), Tae BMECTO MCXOMHBIX KO3(()UIIMEHTOB

lnﬁ 3amucanbl K03 (QUIMEHTHI g Tk (g | HOMEp TOCJIEHETO LIara mep-
k _k

K ,1 Tclé( >
Ha HA4albHOM ILIare MPUHUMANNCh paBHbIME | S - S, T, , 3amucarh

~

BOW cepuu npubnmkeHuit). Bmecto BeauuuH 1S|/<€>1S KOTOpBIE

k .
3HAYCHNA o Sk 02 S¢ u g T » KOTOpbIC paccuuTaHbl Aiis NApTHH, CO-

OTBETCTBYIOIIMX KO3 (PUINEHTaM NMapTHOHHOCTH g T -

CocTaBUTh YKOpOUEHHbIE Tabu. 6.17. B 3TH Tabnulpl HE BKIIIOYATH yiKe
MPUKPENJICHHbIE WM BBIYEPKHYThIE W3 HauyalbHBIX TaOJUL B XOJ€ Mpeabl-
AyWUX MPUOIMKEHUH CTPOKH.

[ToaroroButh He3amonHeHHbIe GopMbl Tadd. 6.17.

16.3. TlpousBecTr BTOPYIO W TIOCICAYIOIVE CEPUH MPUONKSHUA, OTIIa-

. .k k Sk
IOLMeCs OT BTOPoH Tem, uto BvMecto  TU . U S o S « PerucTpupyrorcs

k kK Sk )
TepeMeHHbIE o m_u g S K g, S « > TOJydeHHbIE U3 i-1- IO MPHOMIBKEHHS.

Ilpumeyanue.
IIpu BTOpOM M MOCHEAYIOIIUX CEepUAX MPUOIMKEHUN KO3(PPUIUEHTHI

g™k

o k k
JOCTHKCHHS YCNOBUH o Tty >, | Ty, TIC g-HOMEp Liara.

m. 17 He W3MeHseTCs, HO K HeMy noOasinstorcs mm. 17.1, 17.2:

17.1. Tlocne okOHYAaHWSA TOCJETHETO NMPHUOIMKEHUS B (opMax TadI.
6.15 OynmyT 3aperucTpHUpOBAHbI 3aiBKH, AJS KOTOPBIX MCIOJb30BaHBI BCE
pacrnojiaraeMble pecypchl. _

Ipumeyanue. Jlnst onpeneenns CTOMMOCTH UCTIONB3YETCs S 11;, ane S ,f .

[TynkTer 18—22 octatorcsi 6e3 n3MeHEHHH.

CTOUMOCTh 00CIY)XMBaHUS 3asBOK OMpelenseTcs ¢ y4ueTOM 3HaueHUs
Ko3(¢uLreHTa NTapTUOHHOCTH MO OKOHYAHMIO MPOLEcca ONTHUMHU3ALMU.

B TaOJWIAX, aHAJOTUYHBIX TabN.6.17 W3MEHSIOT TOJLKO MOCIE

6.15. OcCO6eHHOCTU NOCTPOEHUS1 ONTUMANbLHOIO
TMnopasmepHoro psiaga KTC B ycnoBusax oUHaMUKK

JIHaMITIecKoe Tojie 3assBOK OTIIMYAeTCsl OT CTALMOHAPHOTO TEM, UTO C Te-
YEeHHEeM BPEMEHHM COCTaB 3asSBOK M3MEHseTCs. V3MeHeHue SBISETCs CIeACTBH-
€M Hay4yHO-TeXHHYeCKoro mporpecca. B pesysbTtaTte umcio TpeboBaHUil B He-
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n 7

N7

KOTOPBIX 3asiBKaX BO3pacTaeT, B JPYyruX yMEHbINAETCs, YacTO MOSBISIOTCA
HOBBIE 3asBKH, M C HEKOTOPOr0 MOMEHTA YacTb 3asBOK MOXET He MOCTYMNaTh.

JMHaM14YecKoe IMoJie OMUCHIBAIOT B AMCKPETHBIX MPOMEXYTKaX Bpeme-
HU. Y100HO TMHAMHUYECKOe ToJie 3aiBOK pacceKkaTb M0 OCH BPEMEHH psi-
noM cedeHnid. CeueHUs: OOBIYHO MPOBOIAT Yepe3 MPOMEXYTKH BpPEMEHH
JUTNTEHHOCTBIO B OJMH TOJl, U BCE 3asBKM, KOTOPbIE NOJKHBI OBITH 00-
CIIy’)Ke€HBl B TeUEHHE TUIAHMPYEMOTO roja, MPOEeKTHPYIOT Ha cedeHHe, or-
paHMuYMBalOLlee KOHEI TeKYLIero roja.

Takum oOpa3oM, BMECTO 711 -MEPHOTO MOJIsi C TPOU3BOJIBHO pacmpene-

JICHHBIMHU 3asiBKaMU B PpaCCMOTPEHHUE BBOIAT P +1 P -MCEPHBLIX CTa-

LUMOHAPHBIX MOJIEH, CIeAYIOIUX OJHO 3a IpyruM ( P YHUCIO JIeT B IMJIaHO-
BOM repuoze). (B uncio cevennii Brmodeno u cedenne p =0).

PaccMoTpuM nTMHaAMUKy M3MEHEHUs OTAeNbHOH 3asBkH. C TeueHueM
BPEMEHHU 4MCII0 TpeOOBaHUil B 3asiBKE MOXXET BO3pacTaTh, OCTABATLCS He-
M3MEHHBIM WM yMeHbmarbes. [lycTh K Havamy MIaHOBOTO mephona s
o0cyXKMBaHUS HEKOTOPOH 3asBKM CHCTeMa pacrojaraer HeoOXOIMMbIM
yuciioM KTC cooTBETCTBYIOWIMX TUIIOPa3MEpPOB.

Jlns 3asiBOK MOCTPOMM AMHaMU4eckoe (pa3HOCTHOE) ToJIe.

B cocTaB pa3HOCTHOTO MO BKIIOUMM T€ 3JIEMEHTHl TUHAMHYECKOTO
MoJIsA, KOTOpbIe B paccMaTpUBAaEeMblii MOMEHT BPEMEHHM HE MOTYT ObITh
obcnyxeHsl umeromiuMcs napkom KTC.

Tenepp 3amaua 3akiodyaeTcs B 00CITyKMBaHUM Pa3HOCTHOTO MOJS 3a-
sSBOK BBonoM nomnonHutenbHbix KTC B Takom HabGope, KOTOpHIil crnoco-
O6eH obecrneynTb MakKCUMyM 3((eKTUBHOCTU KCIOJIB30BaHUs CPEICTB, 3aT-
pauyeHHbIX Ha paszButue CO.

YrtoObl TpeacTaBUTh 3aAady, MPEANON0KHM, YTO K MOCIEAHEMY TOIY
[JTAHOBOTO TEPUOJA JUTUTENLHOCTIO P JIeT MCXOMHBIN MapK >KelaTelbHO
MOJTHOCTBI0 00HOBUTH. Clle1oBaTeIbHO, pellas CTallMOHApHYIO 3a1ady Ui
nocieaHero p = P -ro roga miaHoBOTO MepHOAa, MOXKHO, HE YUUTHIBAS
gucno crapeix KTC, mocTpouTh onTUMaibHBINA THIIOpa3MEpHBIN psil, Mpen-
MOYTHUTENbHBIH U1 KOHIA TJIAaHOBOTO mepuona. [lapk, onTuManbHbli IS
MOCJIE/IHEro roja miaxHosoro mepuoga 1 = P, ., Ha30BeM KOHEUHBIM OII-
tumanbHbiM napkoM (KOIT). Takum obpa3zom, Mbl pacrojiaraéM HMCXOIHBIM
napkoM, c()OpMUPOBAHHBIM Ul Hauyaja IUIAaHOBOTO Mepuoja, U HOealb-
HBIM, PaCCUMTaHHBIM Ul MOCJEIHEro roja IJIaHOBOro MepHoa.

CrnenoBaTrenbHO, NMPU 3aJaHHBIX OTPAHUYEHUSAX HA PECYpChl BCEX BU-
JIOB 3aj1adya 3aKJI0YaeTcsl B ONTUMAJIbHOM MEpexole OT MCXOAHOTo napka
K KOHEYHOMY.

[Mpuctynas kK pemieHuIo 3a1a4ul 00CIYXKMUBaHUS TUHAMHYECKOTO TIOJIA,
KpOME paccMOTpPEHHBIX (aKTOPOB, CileayeT MOMHUTb HEKOTOpBIE OCOOEH-
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HOCTU IMHAMHKU OOCTy>KMBaHUS 3asiBOK. [Ipexxae Bcero emie pas obpa-
TUM BHUMaHHE Ha OCOOEHHOCTb BPEMEHHOI CoCTaBJstOLIedl TuHAMUYeC-
KOTO TOJIs 3asBOK, 3aKJHYaloIlycs B ToM, 4To Oonbmmas yacte KTC
SABJISIETCSI 00BEKTOM MHOTOJIETHETO0 NMPWMEHEHHs. B CBA3W ¢ 3TUM Ha3Ha-
yuB KTC nna oO6paboTku TpeboBaHus B P -M ron(, CIeyeT Yy4ecThb: BO-

nepsbix, otor KTC Oyzner dyHkunonuposats 10 |p + hk -ro roga (rae

hk cpok ciyxk6bl nanHoro KTC); Bo-BTopsiX, ctoumocts KTC omnpene-
JiieTCsl SKOHOMUYECKOW KOHBIOHKTYpPOU; B-TpeThbux, noctymieHue KTC B
CHUCTEMY TIPOUCXOIUT HEepaBHOMEPHO (B TeUCHHE TEPBBIX JIET MO Mepe OC-
BoeHusa npousBoacTBa yucio KTC, noctaBnsembix B CO, yBenuuuBaeTcs,
a 3ateM ctabwimmsupyercs). [locTaBlieHHas 3amada OTHOCUTCS K KJIaccy
KBa3UCTAaTUYECKUX, TaK KaK paccMaTpuBaeTcs 0e3 yyeTa MHEPLUUOHHBIX
SIBJICHUM.

6.16. Bo3aMOXHble cTpaTerMm peleHus AMHaMUYeCKOn
3apgaum

SIcHO, 4TO MCHONBb30BaHME IS 3a/1a4 AWHAMHUKHU alrOPUTMOB, >(dek-
TUBHO TIPUMEHSEMBIX B CTATHMUYECKUX YCIOBHAX, 0€3 yueTa yKa3aHHBIX 0CO-
OeHHOCTel He MpUBENET K BEPHOMY pe3ynbTaTy. B cBs3m ¢ 3TuM, mpucTy-
nasi K OKOHYaTeJIbHOMY pEIIeHHI0 JMHAMHYECKOH 3aJauM, YTOUHUM €€ M0-
CTaHOBKY. Tak kak pelleHMs WILYTCsl B AMCKPETHOM BapHaHTe, HE0OXOIu-
MO OrpaHMYHTh YHCIO paccMaTpUBAEMbIX albTepHATHB. Bo3MokHbIE MOJ-
X0Jbl OyneM HasblBaTh CTpaTerdusMu. BpiOepeM NpeanouTHTEIbHbIE CTpa-
TerMy M 3aT€M Ha 3TOM MHOXKECTBE HalileM ONTHMaJbHYIO.

Baxuelmmmu ¢pakTopaMu, onpeneNsomMi BO3SMOXHOCTb ONTHMab-
HOTO PELIEeHMs, SIBJIAIOTCS pacroyiaraéMble pecypcsl U BpeMsl BBOAA B CTPOMA
KTC HOBBIX THHOpa3MepoOB.

VY4uThiBasg NPEeEeMCTBEHHOCTb NPUHATHIX PELICHUI, MPEXKIe BCETo cle-
ayet onpenenuts, kakue U3 KTC kKOHEYHOro ONTHMAalbHOIO MapkKa yike
MOATOTOBJIEHBI K MPOU3BOACTBY M KOTAA CIEAYeT 0°)KMIATh MOCTYIUIEHHE
stux TunoB KTC. Heobxonumo Takke yTOYHHUTh ONTUMAlbHBIA, MpH
BBIJIEJICHHBIX PECYPCaX M yCTAHOBJIEHHBIX MOTPEOHOCTAX, JKU3HEHHbIN LMK
KTC HOBBIX TMIIOpPa3MEpOB.

HapexHoe mpejackazaHue He BCErja BO3MOXKHO W3-3a2 OTCYTCTBHSI MPO-
BEPEHHBIX JAHHBIX O UIMTEJbHOCTH 3TaNoB LUKIA.

Bce 310 mpenonpenensier MHOrMe BO3MOXKHBIE allbTEPHATUBBI, KOTOPbIE
clleflyeT CpaBHUBATh C LIEJIbIO BbIOOpa ONTUMAJIbHOIO pexuMa 3alycka B
MPOM3BOJICTBO M IKCIUTyaTaLMI0 HOBBIX KOHCTpyKumii. [1pu BbIOOpe pazmid-
HBIX BapUaHTOB MPOU3BOJCTBA MPUXOAUTCS CUUTATHCS C OTPAHUYEHUSMMU:
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CBSI3aHHBIMHM C HEOOXOAMMOCTBIO MO BO3MOKHOCTH MCIOJb30BaTh BECh
cymecTByromuii paborocnocobHsiit napk KTC 6e3 cHwkeHus obiiero ka-
4yecTBa OOCITY)KUBAHMUS;

onpenensiemsiM urciiom KTC HoBoro tuma (H ), KOTOpble BEPOSATHO
OyzmyT BBeIeHbI B CTPOil B TeUEHHE paccMaTpUBaeMOTO roJa;

Ha npuobperenne KTC craporo tuna (f);

CBSI3aHHBIMU C M3MEHEHUEM CTPYKTYPbl OTAEJIBbHBIX 3aiBOK U BCErO
MoJIA B LIEJIOM.

Oco0eHHO TPYAHO YYHMTHIBATh OTPAHWYEHUS BTOPOTO THMA, TAK KaK
OHHU SABJISIFOTCA (yHKLMEH MPON3BOACTBEHHBIX MOIIHOCTEH 4acTo ele He-
CYLIECTBYIOLINX MPEANPUATHI, KOTOpbIE MPEACTOUT MPOEKTHPOBATh WIH
nepeo0OpyAOBaTh.

B kayecTBe mepBOro MpUOJMKEHUS MOXKHO PEKOMEHA0BATh ClIEyIO-
KA TOAXO0J: MOUIHOCTb MPEANpPUsITHH, MpeiHa3HAUYSHHbIX AJIS MPOU3BO-
ctBa KTC, nomxHa ObITh ompejesneHa U3 MPEeINoJIoKeHUs, YTO B KOHLE
wiaHoBoro mepuona p = P Bce KTC MCXOTHOTO THMaXa JKeNaTelbHO
3ameHUTb KTC koHeyHOro Tumnaxa.

JUta onpepneneHuss ONTUMaIbHOW CTpaTernu pacCMOTPUM BO3MOJKHBIE
crocoObl o0cTy)XkMBaHMsA OTHON W3 3asiBOK. [Ipu opranmzanmm ee oOciy-
KUBAHUS B pa3Hble TOJbl MOXXHO NMPHUAEPKUBATHCS PA3IUYHBIX MPUHIH-
OB — CTPATEruil.

ITo pcTpaTeruu B KaxJoM rojy IUIAHOBOTO MEPHOAAa OCTATOUHBIN
napk pononHsaoT Tonbko KTC ucxonHoro (k) Tumopasmepa. B tom ciy-
Yyae B TeUEHHE BCEro MJIaHOBOTO MEpUOJa UCMONb3YIOT YyCTApPEBIIYIO TeX-
HUKY, a HOBYIO TE€XHHMKY HAauMHAIOT BBOAMUTb MO0 OKOHYAHHM IUIAHOBOI'O
nepuopa. [lo P _ 1 crpareruu g0 Hayana P -ro rojga AeULUT NOKpbIBa-
10T 3a cuer KTC ucxogHoro tunopasmepHoro psaa, M tonbko k Havamy
P -ro roga HaunHatoT BBoAUTE KTC 13 HOBOro THUMOpa3MepHOro psja.

ITo p crpaternn mo Hadana p + 1 roma meduumr mokpeiBaetcs KTC
cTapoii KOHCTpyKuMH, a HaunHas ¢ p + 1 roma Bmecte ¢ KTC crapoii
KOHCTpyKkuuu, B neiicteue BBoaaAT KTC HoBoro Tunopasmepa (H). s
NPUMEHEHUST 3TON CTPATETUH JOJKHO OBITh M3BECTHO: OCTATOYHOE YHCIIO
KTC craporo tuna, Haxoasuuxcs B skcmiayatauuu; uucio KTC HoBoi
KOHCTPYKLHH, KOTOPbIE MOXET IOCTABHTb MPOMBILUIEHHOCTh B P + | -M
u nocuenyrowux rogax. Ilpu Hegocratke KTC HoBoro tunopasmepa ne-
¢uuut paspemaercs nokpeiTh HoBeiIMU KTC cTtaporo tuma.

[To p =O0ctparerun KTC HOBOro THmopasMepa MOXHO BBOAMTH B
JKCMIyaTalMio B Hayaje UIaHOBOTO Mepuoja.

BriOupas ctpaTeruio, Hy’)KHO MOMHHTB, YTO K MOMEHTY BBITTOJIHEHUS
pacueToB MpoeKkTaHT pacnojaraeT ceeaeHusaMu o KTC, Haxoasmuxcs B
pasNMYHBIX CTaAMAX CBOEro *kM3HeHHoro uukia. [To atomy mpusHaky KTC
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BCEX TUIIOB MOXHO pa3aenuTh Ha Tpu rpynnsl: KTC yxe Bbllyckaemblid
npombiuieHHOCThI0; KTC, 3anylueHHbli B NPOU3BOACTBO, HO €LlE HE
npousBoauMblil; KTC, »KU3HEHHBIH HUKI KOTOpBIX elle He Havyaiucsa (o KTC
9TOW KAaTeropuH MPOEKTAHT MMEET TOJBKO JaHHbIE, ONMPEAeNAolne UxX
00JIMKOBBIE XapaKTEePUCTHKM).

KTC meproit u3 3tux rpynn o6o3nadum uHaekcoMm ( k), a KTC gByx
APYTUX TPYMI WHAEKCOM (H ).

CocTaBisds nepedyeHb BO3MOXKHBIX CTpaTeruid, Hy’)KHO NOMHHUTb, YTO
KTC rpynmsl (k) yXe HaXxoasTcs B 3KCIUTyaTallM, MPOU3BOIATCS M MX
MOKHO MPUOOpEecTH yxe B Hayaje Nnepuoja miaHuposaHus. KoHCTpyk-
uuu (M) BTOPOH Tpymmbl MOTYT ObITh MOCTABJIEHbI HE PaHbIE HEKOTOPO-
ro CpoKa, ONpeJenseMoro Toi cragueil UX *XKU3HEHHOro LHUKIA, B KOTO-
POl OHM HaAXOAATCSA K Hauyajly IUIaHoBoro nepuona. CiemoBaTelbHO, CTpa-
TErMM, OPUEHTUPOBaHHblEe Ha ucnonb3oBaHue KTC aroii rpynnsl, HE MO-
ryT ObITh peaju30BaHbl 10 MOMEHTA Hayaja MX MPOMBILUIEHHOTO MPOU3-
BOJCTBA. DTO OOCTOATENBCTBO MO3BOJIAET HECKOJBKO YMEHBIINTh YUCIO
nepedupaeMbIX BapHaHTOB.

Crpareruu ¢ npumeHeHnem KTC (# ) Tperbeil rpynmnsl MOTYT OBITh
peanu30oBaHbl TOJbKO Yepe3 HEKOTOpOe YUCIIO JIeT (He MEHbIle q” ypcna
JeT, HeoOXOAMMBIX ISl opraHu3anun npoussoacTsa KTC paccmarpuBa-
emMoro tumna). PemieHne o MX MPOW3BOACTBE MOXET OBITH MPUHSITO TOJBKO
MocJie BBIMOJHEHUS ONTHUMHU3ALNMN TUIOPa3MEPHOro psaa Mo 0OJUKOBBIM
XapakTepucTukam comnoctasisgeMblX BapuaHToB KTC u Tonbko toraa,
korga KTC naHHoro tuma AOJKEH ObITh MOATOTOBJIEH K MPOU3BOJACTBY B
Hayaje IUIaHOBOIrO INepuoja.

B cnyuasx, korga pa6otsl Hax KTC HekoToporo Tuma B COOTBET-
CTBUM C Pe3yibTaTaMM PEUIEHUS ONTUMU3ALMOHHON 3aJauyu B CKOJIb3S-
meM peXuMe IOJDKHbI ObITh HauaThl HE B MepBOM IUIaHoBOM roxy, KTC
HOBOTO TUINA MOTYT OBITh HE CO3JaHBI. DTO OOBACHAETCS TEM, YTO 4Uepe3
roj MOCJe CMEIIeHUs TIAaHOBOTO MEPUOJAA HAa OJAMH BPEMEHHON HMHTEp-
Bas, KTC HOBOro Tuma MOryT He BOITH B. ONTHUMAalbHBIA psA, MOCTPO-
€HHBII 111 HOBBIX yCJOBUH. HanoMHUM, 4TO CKOJB3SIMKMM LUKJIOM IUIa-
HUPOBAaHUA HA3bIBAIOT TaKOW cHoco0 pelleHMs MIAHOBBIX 3aaad, MpHU
KOTOPOM TOJIHbIH 00beM pElIeHUI MOBTOPSETCA €XerojaHo, ¢ y4eTOM
pealbHOW KOHBIOHKTYPBHI.

Takum 00pa3oM, NMPUMEHEHHE CKOJb3sLIEH IIKadbl MIAaHUPOBAHUA
MO3BOJIAET YTOYHUTh PELIEHUE ONTHMM3ALUOHHON 3alauu C yueTOM HO-
BbIX TEXHUYECKUX PEIIEeHUH U M3MEHEHUs] MOTpeOHOCTEM.

B npounssoactBo noctynaroT Toabko Te KTC, koTopble HOMKHBI OBITh
U3TOTOBJIEHBI, HAUMHAS C MEPBOrO rojla OYEepPeJHOro MIAaHOBOTO MEPHO-
na. Mcnons3oBaHue MeTOAa CKOJB3SLIETO MUIAHUPOBAHUSA MO3BOJISIET 10-
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cTUYb 3¢ ¢eKTa afanTauuyd AMHAMUUYECKOro psjga K U3MEHEHHUsSM yCIOBHMH
BCJIEICTBUE PA3BUTHSA HAYKH U TEXHHKH.

Jns nanbHeimero CHUXEHWs pa3MEepHOCTH ONTUMU3ALMOHHON 3ajaa-
YU CHEJTaeM HECKOJIBKO 3aMEYaHUil.

PaccMoTpuM kiacchl 3aBOK M OHpPEIEIUM CIOCOObI UX 00CIyKUBa-
Hus. Bce 3asBKM OTHeceM K TpeM KiaccaMm:

a) 3adBKY, NOJJIeXKalye oOCTyKUBAHUIO B TE€UEHUE BCEro ILUIAHOBOIO Ile-
puoza. [pu 3tom g0 P -ro roma, 0 < p < P oum obenyskusatores KTC cra-

poro Tumopasmepa k € {k }, a nocnie P -ro roga KTC noBoro thna o € {H},

0) 3asBKHM, 00CITy)KUBaHUE KOTOPBIX ClieAyeT MPOU3BOIUTH 10 P -ro roja,

0 < p < PKTC craporo tuna k € {k }, a mocje P -ro roaa OHM CHUMa-

I0TCSl C 00CITyKUBaHUS;

B) 3asBKHM, MOAJIEXalle 00CITy)KMBAaHUIO HaYMHAsA C P -T0 roaa M A0
3TOr0 HE MOJUIEekKAIIHe OOCITyKUBAHUIO.

Bo Bcex Tpex cimyuasx OyneMm cumTaTh, 4TO JF00as 3asBKa B TEUEHWE ILIa-
HOBOTO Tepuoja AokHa ObITh obcmyxeHna apyms tunamu KTC: no mpome-
XKyTOUHOTO Trofa P OJHUM, Mocie ApyruM. B mepBom citydae oOe KOHCTpYK-
LUK peanbHble. Bo BTOPOM M TpeTbeM — TOJBKO OHA KOHCTPYKLUS peallb-
Hasl, BTOpas ke, MpUMeHseMas IJisl MPOMeXyTKa BpeMEHH, KOrja 3asBKa He
nojyexut obciyxusanuto, ycnosHas (KTC k = (), npeaHa3Hau€HHOTO Ui
o0CIy)KMBaHUs yCJIOBHOM 3asBku. Bee mapametpsl 3toro tuma KTC Toxne-
CTBEHHO paBHBI HyJ0). [l 3adBOK Knacca O HyleBOll THHOpasMep BKIIO-

qaeTcs B {k }, a Il 3adBOK KJlacca B) BO MHOXKECTBO {H} (puc. 6.6).

=0 3

11

X X PLs!

Puc.6.6. JlunamMmudeckoe mojie 3asiBOK
I — mone B Hawase ruiaHoBoro nepuoxaa; Il — mone B KOHIlE MIAHOBOTO TEPHUOA;
3 g — 384BKa aKTyajlbHa B TEYEHME BCETO IIAHOBOTO TEPHOJA; 3 6 — 3ajBKa
aHyJIMpOBaHa Ha CEJIbMOM IOy IUIAHOBOTO MEPUOJA; 36 — 3asBKa NpeabsBIeHa
K 00CITyXMBaHHUIO HA TPEThEM TOJY TUIAHOBOTO Mperoja
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Beenenne KTC ¢ HyneBbIMU MapamMeTpaMy MO3BOJISET YTBEPKAAThb, YTO
nrobasi U3 3asBOK 10 MoMeHTa Bpemenu [ = p obcayxuaercs KTC cra-
poro tuna k € {0, K }, a nocsie roga P — KTC HoBoro tuna ¥ € {O, H }

CnenoBaTellbHO, CUHTE3 ONTHUMAJIBHOTO THIOPa3MEpHOTO psaa HYX-
HO TIPOM3BOIAUTH He Ay oTAedbHoro tumnopasmepa KTC, a nus mapsl
(k) U (#). YuutsiBas, 4TO IJs OOCTY)KMBAaHUS 3afBOK NOMYCKaIOTCS
OTKJIOHEHUS OT a/JIeKBaTHOCTH OOCITyXMBaHMs, TAKUX Tap MOXXHO COCTa-
BUTb HECKOJIbKO. [IpM 3TOM 4YMCIIO BO3MOMKHBIX Map MOXET ObITh BeChbMa
BeJnko. OJHAKO, yUYNUTHIBAsA, YTO HAYAIbHBIA THUIMOPAa3MEpPHBIH psi, MOCT-
POCHHBIN ISl HAYaIbHOTO MOMEHTa IuiaHoBoro nepuoga p =0 u KoHeu-
HOTO roja p = P, nmpenBapuTenbHO ONMpeAesieHbl M KaXAO# 3asiBKH,
MaKCHMaJlbHOE YHCJIO Map MOXXKHO MPHUHATh PaBHBIM YHUCIY 3asBOK.

6.17. NMocTpoeHue TunopasmepHoro psaga KTC ¢ yuetom
npoueccoB pa3BUTUSA CUCTEMbI

Teneps MOXKHO MEPEHTH K MOCTPOECHUIO BCEro MCXOAHOIO MHOXECTBA
koHcTpykuuid KTC u cTpateruii, Ha KOTOpOM CJEAYET BBIIOJHATh NEpe-
6o0p BapuaHTOB. PaccMOTpuUM BapHaHT aJeKBAaTHOro OOCIyKHMBaHUS 3a-
sk 3 1o cTpateruu P . JTO 03HAYAET, YTO HOBYIO KOHCTpyKumto KTC
HAYHYT BBOAWTb B CTPOW B Hawane p + 1-ro roma miuaHoBoro mepuona.

Jlio6yto ctpateruto o6cayxuBanus 3assku 3 ucnonbdys KTC -
noB (k) u (#), o603HaunM uHgekcoM ( KH), a CPEHION TIPUBEIEHHYIO
HHTErpalbHYl0 CTOUMOCTb €AUHULBI O0CIYKUBAaHUSA — Sx”. AHanoruu-
HO MPEJCTABUM 3Ty CTpaTeruio ucnoib3oBanus KTC tunos (k#) mns 06-
CIIy’)KMBaHHSI BCEX OCTAJIbHBIX 3asBOK, KOTOpPbIE MOTYT OBITH 0OCITy>KEHBI
9TOM Mapoil MO0 JaHHOW CTPAaTeruu, €CIU OHAa BO3MOXKHA.

MHOK€eCTBO BEJMYMH, MOJYYEHHBIX U3 3THX PacdyeToB, NPEACTaBISAIOT
B BHUJE TaOJUL, aHAJOTWYHbIX Taby. 6.11, MOCTPOEHHBIM IJIsI ONHOW Mapsbl
KTC u ogHo#i U3 BO3MOXKHBIX cTpateruid. Kaxpas ee cTpoka conepx ur
CEO 3asBku 3 > YCPEIHEHHYIO 3a BeCh IUIaHOBbIA nepuo. Tabmuua Tak-
JK€ CONEPKUT BCE JaHHbIE, HEOOXOAMMBIE I OpraHU3alMy Mpolecca OI-
TUMM3aLHUA METOAOM INPUKPEIIEHUS 3a9BOK.

Yucno cTpok B Tabnuue, mocTpoeHHod s kaxnaoil mapsl KTC, pas-
HO YMCIIy BCEX 3asdBOK U3 p{}( VH - (p X " NepeYCHb 3asABOK, KO-
Topble MOXeT 00ciykuTh paccMarpuBaemas napa KTC B TeueHue Bcero
[JIaHOBOTrO Mepuoja no P -it crparerun). Mcnonb3ys 3ty ke napy KTC
W TIpUMEHMB ee JIa HyJeBoii, mepsoii, Bropoii, K , P (k 1) Bo3MOKHO
MOCTPOUTh B P 4 | Tabnuuax mo oAHOI cTpoke, oTpaxaroumeid P 4 |
CTpATErHUIo.
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Takum o6pa3om, eciu NpH peLIeHUH CTAllMOHApPHOW 3amaud IUIsl OA-
Horo tuna KTC cTposat oaHy Tabnuuy, Kaxkgas U3 CTPOK KOTOpoil oTo-
O6paxxaer CEO onHo# 3asBKH, TO B YCIOBMAX JAWHAMMKM Ui KaXAOH Tpym-
bl 3a8BOK, o0ciyxuBaemMbix omgHoi mapoit KTC mo 4uciy BO3MOXKHBIX
CTpaTeruii, cienyeT NoCTpOuTh P 4 | TabiMiy, Kakaas U3 KOTOPBIX BKIIO-
qaeT 10 K ctpok. CienoBarenbHO, 9HCIO MHOXKECTB, U3 KOTOPBIX CIEHyeT
BbIOpaTh onTUManbHbIi BapuanT CO, NOMKHO OBITH PaBHO WM MEHbIIE

P+ I)K . Ecnu teneps ucnonb3oBaTh anroputM nepedopa, paspaboraH-
HBIW U1 pacyeTa B CTALMOHAPHBIX YCIOBHAX WM MPUMEHUThb €ro KO BCEMY
MHOKECTBY Ta0JML, 3aMOJHEHHBIX B Pe3yJibTaTe MPUBEJCHHOIO aHAJIN3a,
MOXXHO MOJYYUTh CyOONTHMalbHOE pelleHne TUHAMHYECKOH 3a1adM.

ITpouecc nepebopa u MpUKpEIUIEHUS MPH ONTUMU3ALMM MO OTJIH-
qyaeTcs OT paccMoTpeHHoro. Kak M B ciyyae CTalMOHApHOro IOJIsl, BO
BCEX BbIJCJIEHHBIX MHOKECTBAX BBIMOJHSIIOT ABOMHYIO MEpEerHIEKCALNIO
TaK, 4YTOObI 3JIEMEHThl BCEX MHOXECTB ObIJIM PaH)XMPOBaHbI 10 BO3pacTa-

i okn
HMIO BEJIMYMH {SX }, a 3aTeM caMd MHOKecTBa (TaONHLbl) PaHXUPYIOT

10 3HAYEHUAM {S;g”} BXOJALIMM B 3TM MHOXeCTBa (Tabnuupsl). B pesyinb-
TaTe CO34aeTcs CBOAHAs TabnMLa U BO3HMKAET CUTyallus, aHaJIOrM4Has
paccCMOTPEHHOM BbIIIE B KaueCTBE UCXOJHOW MpU peLIeHUU CTaLUOHAp-
HOW 3aJa4M MOCTPOEHMs ONTHUMAJIbHOIO TUIOPA3MEpPHOro psia.

OpnHako 3Ta cxema 6e3 crneuuaibHbIX KOMMEHTapHUeB MpUeMIIeMa TOJb-
KO B Cllyyae, KOIJla pacroJiaraeMble pecypcsl MpeaBapuTeIbHO HE Oorpa-
HU4eHbl. OrpaHUUYEHHOCTb PECYpPCOB 3aTPyIHAET peLIeHUE 3aJayd TEM,
4TO MPU COCTABJICHUM UCXOJIHBIX MHOKECTB HEBO3MOXKHO IJIs KaXJIOW 3a-
ABKU BbLAEIUTh HeoOxoaumoe uucio KTC craporo u HOBOro tumnopasme-
poB. Jlns yueTa Bcex 3TUX OCOOEHHOCTell NpeaaraeTcs NpUBEIEHHAs HUXKe
[0CJI€J0BATEIbHOCTh BBINOJHEHUS OCHOBHBIX JTAalloOB pacyeTa B YCJIOBU-
AX TUHAMUKH.

1. CocTaBisil0T JMHAMHUYECKOE MOJje 3asBOK.

2. OnpenensioT pecypchbl, KOTOPble MOXKHO BBIACJNUTh IJI CO3JaHUS
CO no rogam.

3. OnpenensoT Ha Bechb IUIAHOBBIM Mepuos paboTOCOCOOHOCTh Ha-
suuHoro napka KTC.

4. OnpenensoT AMHAMUYECKOE PAa3HOCTHOE MMOJIe Ha Kaxblil MiaHo-
BBIH Troz.

5. JIns mocyiefHEeTo MIaHOBOTO roja peuarT 3aJady MOKPBITUSA pas3-
HOCTHOTO0, TOJI U ONpelesAoT HOBbIM TuUnopasMmepuslil psaa KTC, npex-
Ha3HAuY€HHBIH [ 3aMeHbl CTaporo.

6. CocraBnstot napel TunoB KTC crtaporo tunopasmepa ( f)-To u
HOBOrO ( H) -ro, NpeAHa3HAYEHHOro Ul €ro 3aMeHbl.

323



7. CoCTaBJIsIOT BCE (P + l)K BO3MOXKHbIE CTPATETrHH.

8. Hna xaxporo tuna KTC yTOUHAIOT OuarpamMmy >KM3HEHHOIO LMKJa
KTC u onpenensiroT BO3MOXKHOCTb YIOBJIETBOPEHUS cOpoca, a TaKxke
00beM pecypcoB, HEOOXOANMBIX JUIS pelIeHNs] TEXHMYECKHX 3a/1a4 1o obec-
nevyeHuto xusHeHHoro nukiaa KTC kaxporo tuma.

9. CTpOST «CKOJB3ALLYI0» CTPYKTYPY *WU3HEHHOTO LIMKJIA, YUYUTHIBAIO-
IIyro BpeMs Hadaja pabotel Han koHcTpyknueit KTC.

10. CocTaBnsioT TabNUIBI pacrojiaraeMbIX PecypcoB C YUE€TOM CTaanit
KM3HEHHOTO LuKiIa. OHM MpeAcTaBiIsAIOTCS B BUAe rpaduka, u300pakeH-
HOro Ha puc.6.7.

»
»

Puc.6.7. Ilnan Beinycka KTC B ¢yukuuu j=f(h

11. AHanu3upyIOT BCe CTpaTeTuy U BHIOMPAIOT (pakTUUECKH peanusye-
Mble I Kaxaoi napel tunopasmepoB KTC.

12. CocTaBlAIOT UCXOAHbIE TAOMUUBI JJIs OpraHU3aluu HampaBJeH-
Horo mepebopa.

13. PewaroT 3agauy ONTMMAIBHOIO MOKPBITHSA AUHAMUYECKOTO MO 3asBOK.

14. CtposiT AnarpaMMy M3MEHEHUs] MoTpeOHOoCTell Kak (GyHKIHIO Bpe-
MeHn 11 KTC kaxporo tuma.

15. OnpenensitoT 3akoH noctaBok KTC, monydeHHbIll B pe3ysbTate
pelleHnus ONTUMAaJbHOM 3ajaud.

16. ITpoBepstOT cTENEHb yAOBIETBOPEHUS CIpoca.

17. IlepepacnpenensaoT pecypebl Mexay KTC pasHblX TUNOB.

18. KoppektupytoT *u3HeHHbld nuki KTC kaxporo tunopasmepa ans
COTJIaCOBAaHMA PacIoylaraeMblX PECypCOB.

19. KoppeKkTupyoT TMHAMUYEeCcKoe Moje MoTpeGHOCTeil.

20. IToBTOpAOT pacnpeneyeHrie BO3MOXKHOIO Mapka, s 4ero peua-
10T 3aJa4y MPHUKPEIUIeHUs 3asBOK C y4eTOM MPUOPUTETHOCTH U PECYpPCOB.

21. BHoBb cTposar auarpammy noctymienus KTC Bcex TunopasmepoB u
MPOBEPSIOT ONTUMaTbHOCTh Topsaka noctymieHns KTC tunoB (k) u (#).
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22. Ipogepstor H6ananc pacnonaraeMbix cpeacTB U KTC Ha kaxabiid
roJ W Mpu HEOOXOJUMOCTH KOPPEKTUPYIOT peLIeHHE.

23. TIpu 3HAYUTENTLHOM PACXOKIEHWH BBIMOIHAIOT €IIe OJHO. MPUOIMKEHNE.

24. [pubamxeHs: MOBTOPAIOT N0 NOCTHKEHUS panuoOHaIbHOTO: (C
TOYKHU 3PEHHUS IKCIEPTOB) PELICHHUS.

25. PemieHne MOBTOPSIOT B CKOJIB3SIIEM PEXKHUME €KEr0HO.

ITo pe3ynbTataMm €XerogHOro pelleHHs KOPPEKTUPYIOT IIAHOBBIE Ha-
MeTKH. DTa KOppeKlUs MpakTuuecku 0e300Je3HEHHA, TaK KaK €e IMPOoBO-
JAT U3MEHEHUueM HauboJiee OTAAJECHHBIX N0 BPEMEHH PEIIEeHUi, Ha BBbI-
MOJIHEHUE KOTOPBIX €lle He 3aTpauyeHbl CPElICTBa.

HecmoTtps Ha rpoMO3IKOCTb, TOJILKO TaKOH MOAXO, OCHOBAHHBIN HA CKOJIb-
3sllleM IIaHUPOBAHHUM, TO3BOJISIET HAWIY4LIMM 00pa3oM ajJanTupaBaThbCs K
HOBBIM YCJIOBHAM, ONPENENAEMbIM HAy4YHO-TEXHUYECKUM IPOrPECCOM.

6.18. NepBONpuYNHA BO3HUKHOBEHUSA IKOHOMUYECKUX BOSH —
pa3BuTUE NPOU3BOACTBEHHOrO npolecca

H3noxeHHas Bpllle METOAMKA aHAJTUTUUYECKOrO MPOECKTUPOBAHHUS CH-
cTeM oOclly)kKMBaHHUA MPUMEHHMa K pa3paboTke MPOAYKLUMU OJHOTO MO-
KoJieHHs. PazBuTue HayyHO-TEXHMYECKOTO MPOrpecca MHULHUHUPYET MOSAB-
JICHUE HOBBIX TEXHHUUYECKUX uAei. [logxBaueHHble KOHKYpPEHTaMH, OHU
BbIHYXJAIOT MpeANpUHUMATENIE OTKa3aThCAd OT XOPOILIO HaJaXKEHHOM
CHCTEMBI MPOU3BOJICTBA U pa3pabaThiBaTh HOBBIC TMOKOJCHUS W3ICIUNA,
KOTOPBIE 3a4aCTY0 HE OCHOBBIBAKOTCS Ha TPAJAWMLUHMOHHBIX HAYYHBIX HJE-
AX, peaNn3yINMUX TIIATeILHO HapaOOTaHHBIM OMBIT MPOCKTHPOBAHUS W
MPOU3BOJCTBA MPOAYKLUU CTAPbIX MOKOJEHUI. DTO BbIHYXKAAeT Hempe-
PBIBHO NEpecMaTpuBaTh MPOLECC MPOU3BOIACTBA.

[Mepectpoiika TpeOyeT WHBECTHPOBAHUS 3HAYMTEIBHBIX CPEACTB IS
peanu3alMyd HOBbIX TEXHUYECKMX uAeil. Ha mepBbIX 3Tanax 3T0 NpUBOAUT
K MajJeHut0 00beMOB BbIMyCKa. 3HAYUTENbHbIE CPEACTBa 3aTpaulBalOTCA
Ha OPraHu3alUil NPOU3BOJACTBA, TOTJA KaK NOXOJA K MHBECTOpAaM MOCTY-
MaeT TOJbKO IOCJE JOCTHXKEHHUS CEeIbMOIo 3Tala >KU3HEHHOro IUKJa HO-
BOI MpPOAYKLMH, KOTJAa NPEeANPUITUE HAUMHAET MPOMBILUICHHbIH BbIITYCK
OCBOEHHbLIX M3JIECJIUM.

[MomoOHas kapTWHaA HAOIIOMACTCA W MPH CMEeHe MOIMQPUKAIUN TPO-
IYKIAW, KOTJa MOJIeNIb 00pa3IoB CTaporo TUMa CMeHsieTcs HOBoW. Ha pu-
CyHKax 6.8 mpuBejeHa AMHAMUKA U3MEHEHHUS NOXOIOB B TEUEHUE KUIHEH-
HOTO IUKJIa OMHOW MOmu(UKAIMKM W3S W [EeJOTO TMOKOJICHUS U3JIe-
Jnuid. Ha KpuBBIX PUCYHKOB 6.8 OTYETIIMBO BUAHBI [Ba dTama. DTam, Korna
OCYILIECTBIISIIOTCA WHBECTULIMU W MPOU3BOJICTBO BPEMEHHO YMEHBINAETCS
WM NOJHOCTBIO NMPHUOCTAHABIMBAETCS, U BTOpas MOJOBMHA LIMKJIA, KOraa
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HOBas MPOJYKLMS BBITyCKAaeTCsl B MPOMBILIJIEHHOM MacwiTabe. B TeueHue
MOJIHOTO LMKJIA XU3HU OJHOrO MOKOJEHHs MPOLYKLUHM TaKhe BOJHBI IMO-
BTOPSIIOTCA HECKOJbKO pa3, cM. puc.6.8. B mepBoM npuOIMKeHUH AUHA-

Croumocrtb
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= \
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Puc.6.8. OGpa3oBaHue BOJIH CpelHEHl 4acTOThI
1 — croMMOCTh IPOU3BOJAMMOM MPOAYKLIUM HA MPEANPUSTHH, 2 — PHIHOYHAS
L[eHa POU3BOJUMON MPOMYKUMM (Tekylias), 3 — CTOUMOCTh MPOJYKLMH Ha
pblHKE, 4 — TpeH].

MUKY U3MEHEHUs CTOMMOCTH MPOMU3BOACTBEHHOIO MPOLECCA MOXKHO MpeEH-
CTaBUTh C MOMOLIbIO TAPMOHMYECKOI (YHKUIMH, 4acTOTa KOTOPOW paBHA
yacToTe cMeHbl Moaudukaunii, (kpuBas 1). CTOMMOCTb e MpOTyKIHH,
MOCTaBJIIEMOIl Ha PBIHOK, MPEACTABISETCS BOJHAMH, M300paKEHHBIMH Ha
puc. 6.8 kpuBoii 2 (n300paxkeHa KUpHOH JuHKUEN). Pa3peiBbl B 3TO# (yH-
KUK BO3HMKAIOT MOTOMY, YTO BO BpeMs MEPECTPOIIKM MOCTaBKM MPOIYK-
UK 00BIYHO MpekpamaTca. CTOMMOCTh MPOAYKLUWN HaKalsInBaeMoW Ha
pBIHKE, NpelCcTaBisgeTcsd B BUuae KpuBod 3. Tak Kak pbIHOYHBIE MPOLIECCHI
0051a1al0T 3HAYUTENBHON MHEepLUel, criaxuBaroleil TMHAMUYeCKUil mpo-
Lecc nocTaBok, kpusas 3. Ilpu cocTaBieHUU MOZIENH CIEAYET y4eCTb U
TpeH, KOTOpblil Ha puc. 6.8 u3o0paxeH mpsamoii 4.

CrnenoBatesbHO, 4TOObI YU€CTh NMPUBEICHHBIE BbIIIE OCOOEHHOCTH OM-
HaMUYECKOTro Mpolecca MPOU3BOACTBA U peajau3aluy NPOAyKLUU B MOJE-
JI CUCTEMBbI TIPOU3BOJICTBO- PHIHOK, B TMEPBOM MPHUOIIKEHNH, HEOOXOANMO
MOCTPOUTh MATEMATUUYECKYIO CHCTEMY YPaBHEHWil, 00bEeIUHAIOIINX AEWCTBY-
IOLIyI0 0000LIEHHYIO CHJTy, TIPEICTABIEHHYIO B BHIE TapMOHHYECKON (yH-
ki ASINEE  nerextopa, BHIIENAIONIEr0 CTOMMOCTh TIPOMYKIMH, Tiepe-
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JaBaeMol Ui peaju3alluil Ha PbIHOK, MHEPLIMOHHOTO 3JIEMEHTa, MPOU3BO-
ISIIIETO CTIaXMBAaHWE MPOLECcca, MOAEIUPYIOMIEro CTOMMOCTh MOCTABOK.

[Monob6nas kapTuHa HabGmOMaeTcs Ha MONABISIOLIEM OOJBIINHCTBE
NpeATnpUsTHil, TPOU3BOAIIINX MaTepHuanbHble Onara. B mocnemyrommx
riaBax OylneT MoKa3aHO, KaK HaJOXKeHHe KojeOaHWil, BO3HUKAIOUINX B
pe3yJsibTaTe Hay4YHO-TEXHHYECKOro mporpecca, Ha ypoBHE MpPOU3BOJCTBA
BO30YyKJaeT COBOKYITHOCTb BOJIHOBBIX MPOLIECCOB B DIKOHOMHKE U COLM-
aNbHO-MOJINTHYECKOH )KM3HU 00ILIeCTBa.

Peslome

Paspaborana Monens (popMaju30BaHHOTO MPEACTABICHUS Pe3yJbTa-
TOB MapKeTHHTa W MOCTPOEHHMS TOJS 3asiBOK, MOJEIHMPYIOIIEro noTped-
HOCTH pbIHKaA. [IpennoxkeHa opuruHaibHas METOAMKA pEUIEHUs 3anad,
NO03BOJISAIOIAs ONTUMAaJIbHO OOCIYKUTh I0JI€ 3a8BOK, MOAEIUPYIOLIUX
MOTPEOHOCTH B M3JENNAX HOBOTO TMOKOJIEHUS.

[IpennoxeHHas MeTOAMKa pelleHus 3ajad JMHEHHOro MporpaMmmupo-
BaHMs PacHpoOCTpaHEHA Ha PELIEHUE HEKOTOPBIX CIy4aeB HEJIMHEHHBIX U
HEeCTAalLlMOHAPHBIX 3aJay MPOEKTHPOBAHUSA HOBBIX MOKOJEHUN MPOAYKLUH.

Pa3paboraHa MeTOIMKa aHATUTUYECKOrO MPOEKTUPOBAHUS ONTUMAJb-
HBIX THIIOPa3MEPHBIX PAAOB — COBPEMEHHOI 0a3bl MHIYCTPHAIbHOIO MpO-
W3BOJICTBA YEPENYIOIUXCA MOKOJICHUH MPOLYKIMH.

Vka3aHa NepBONPHUYMHA BO3HUKHOBEHMs BOJIHOBBIX MPOLIECCOB pa3-
BUTHS 3KOHOMUKH.
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