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YIIPABJIEHUE KAYECTBOM B JIUTEHHOM INPOU3BO/JCTBE:
TEXHOJIOTTMYECKHUE ACHEKTbBI B BBIBOPE OIITUMAJIBHBIX CTPA-
TET'Wid TEXHUYECKOI'O IEPEBOOPY KEHMUSI

B crarbe npoaHanu3npoBaHbl TEXHOJIOTHYECKUE ACHEKThl KpUTepueB 3(h(HEKTUBHOCTH TEXHUYECKOro Iepe-
BOOPY’KEHUS, OTpaXkarolue TpeOOBaHMsI K KauyecTBY MPOAYKIMH, BBIITYCKaeMON Ha HOBOM 00OpY/JJOBaHUHM C
MIOMOUIBI0 HOBBIX TEXHOJOTMH. Takue acleKTsl ABIAIOTCSA YaCTbIO MEPONPHUATUHI IO YIIPABJIEHUIO KayecT-
BOM OTJIUBOK Ha 3Talleé TEXHUYECKOrO MEPEeBOOPYKEHUS Mpou3BOAcTBa. Iloka3zaHO, KaK MOXKET ObITh HC-
[0JIb30BaH MaTeMaTUYECKUH ammapar TEOpUH CTaTUCTUYECKUX UIP AJsl BHIOOpA ONTUMAbHBIX CTpaTeruil
TEXHUYECKOIO INEPEBOOPYKEHUS B YCIOBHUSAX OCBOCHHMS HOBBIX TEXHOJOTMYECKUX IPOLIECCOB JUTEHHOIO
IIPOU3BOJCTBA
KiroueBsble ¢Jj10Ba: ylpaBlIeHHE, TEXHUYECKOE IIEPEBOOPYKEHUE, OIITUMAJIbHAS CTPATETrUs

BBenenue. BriOop cuctembl palliOHAIBHBIX MEPOIPUSTUI 110 TEXHUYECKOMY IEPEBOOPY-
KEHUIO JIUTEHHBIX IIEXOB — CII0KHAs 3a/aua, pelleHre KOTOPOU J0HKHO IpeanoaaraTh, 4To Ha
JTarne MepeBOOPYKEHHUsS MPOU3BOJCTBEHHBIN MPOIECC HE JIOJDKEH Mpekpaimiarbes. Hempepbis-
HOCTb MHOTHUX TE€XHOJOTMYECKUX MPOLECCOB JTUTEHHOTO MPOU3BOJICTBA, SBIISIFOIIMXCSA YaCThIO
o0IIero Mpou3BOJACTBEHHOTO MPOIECCa M3TOTOBIICHUS OTIUBOK, SBISETCS TeM (HaKTOpPOM, KO-
TOPBIA YCIIOXKHSIET MPOBEICHUE TEXHUUECKOTO MEPEBOOPYKEHHUS, TPEOYIOIIETO COOTBETCTBYIO-
miero guHancupoBanus. Cutyanusi MOXeT eie Oosnee ycyryOisThCs TeM, YTO B YCIOBUSIX
00pBOBI 32 3aKa34MKa CIyKObI TTITABHOTO METAJLTypra NpeAnpUsTUnd TOJDKHBI YMETh OBICTPO OC-
BaWBaTh HOBBIC THITHl OTJIMBOK, HE BXOJSAIIMX B 0a30Byl0 HOMEHKIATYpPY mexa. EcTecTBeHHO,
YTO PEIICHUE ITUX 3374 TAKKE MPEIoaraeT AOMOJHUTEIbHBIE 3aTPAaThl U OT TOTO, HACKOJIb-
KO MpaBWJIbHO BbIOpaH BapuaHT peajn3allii TEXHOJIOTMYECKOro MpoIecca, 3aBUCUT BETMUMHA
aTux 3atpar. CiaegoBaTeabHO, BOPOCHl OCBOCHMS HOBBIX BHJIOB OTJIMBOK, T.€. peajun3alus Bce-
ro IUKJIA OT KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MOJATOTOBKU MPOU3BOJICTBA J0 MOJIYUYEHHUS TO-
TOBBIX OTJIMBOK, JOJDKHA paccMaTpHUBAThCS KaK COCTaBHAs YacTh MEPOIPHUSTHH MO TEXHUYE-
CKOMY IIE€pEBOOPYKEHHUIO.

AHAJIM3 JUTEPATYPHBIX JaHHBIX U MOCTAHOBKA 3a/1a4u HcciaeqoBaHus. CyllecTByeT
MHOECTBO TOJIXOJ0B K OIleHKE KaK 3()(PEKTUBHOCTH TEXHUYECKOTO MEPEBOOPYKEHHUS, TaK U K
€ro opraHu3allvy, JIAaHUPOBAHUIO U NpoBeaeHUI0. HOT1a B KauecTBe OLIeHKH 3((HEKTUBHOCTU
MPEAJIaraloT BHIOMPATh YKOHOMHIO OT CHIDKEHHUS CEOECTOMMOCTH MPOIYKIIUU, MAaTEPUATBHBIX
3aTpatr U JAOMOJIHUTEIBHO MOJydaeMyto MpuObLib. [Ipu 3TOM cpenHsis 3a Kako-1u00 MPOMExKY-
TOK BpeMeHHU 3(PPEeKTUBHOCTh MPOU3BOJICTBA OMpPENESETCS Ha OCHOBAaHUM ToOKa3aTesieil: mpo-
JNOJDKUTENIbHOCTU TEpUOJa 10 Hayala BHEAPEHUS MEpPONPUSITHH, MPOJOJDKUTEIbHOCTU Jes-
TENbHOCTU MPEANPUSITHS B YCIOBUAX pealld3allii MEpP MO €ro TEXHUUYECKOMY Pa3BUTHUIO, CPE-
Hel 9P GEeKTUBHOCTH M0 JEHCTBYIOIIEMY MPEANPUATHIO O TPOBEACHUS MEp, HAMIPABICHHBIX Ha
TEXHUYECKOE pa3BUTHE, Y3PHEKTUBHOCTH MEPOTIPUATUNA TEXHUUECKOro pa3BuTus [1 — 5]. 3auac-
TYIO PEIICHHE BOMPOCOB O TEXHUYECKOM MEPEBOOPYKEHUHU TPeOyeT yuera crieluuKu oTpaciu
[6 — 8] 1 yBsI3bIBaETCS C BOBMOXKHOCTSIMH CaMOTO MTPOM3BOJICTBA — KaK B TUIaHE MTPOBEACHUS €r0
CBOMMH CHJIaMH, TaK U B TUIaHE BO3MOXKHOCTEH 000OHTHCH 6€3 HEero, peann3ysi B MaKCUMaIbHON
CTENEHU PEMOHTHBIN noteHuman npeanpuarus [9 — 10]. Ilocnennuii MOXkeT paccMaTpuBaThCS
Kak (pakTop, 0OECTICUNBAIONINIA AThTECPHATUBY TEXHUYECKOMY TEPEBOOPYKCHHUIO Ha KaKOU-TO
cpok. Eciin MepornpusiTie 1o TEXHHYECKOMY MEPEBOOPYKEHUIO BIOMPAETCS KaK JTydlliee U3
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pa3IMYHBIX BAPUAHTOB, TO B KayecTBE €ro 3(h(PeKTUBHOCTH MOTYT OBITh UCIOIH30BAHbI TIOKA3a-
TEIM MUHUMyMa MPUBEACHHBIX 3aTpaT WM CPOKa OKYNMAEMOCTH KalmUTAJIbHBIX BIOKeHUH. B
pabotax [11 — 14] npennaraercs mpu BHIOOPE KOMIUIEKCA MEPOTIPUITHI MO TEXHUYECKOMY TIe-
PEBOOPYKEHUIO YCTAaHABJIMBATh OOIIMN KpuTepuil 3(pPeKTUBHOCTH, SKCTPEMYM KOTOPOIO OI-
penenser ONTUMAaNbHBI HAaOOp KoMIuiekca. J[aHHBIA KpUTEpUl YUUTHIBAeT 3(PPEKTUBHOCTH
BHEJIpeHUs] HaOOpa MEPOINpPUSATUH MyTEM JIOrMYECKOro OOBbEAMHEHHSI YaCTHBIX KPUTEpUEB 3(-
(heKTUBHOCTH:

w =HWz" 0

I7I€ 1 — HOMEP YacTHOrO KpHUTEpHs, COOTBETCTBYIOUIMI IMpolenype oToopa MEpONpPUATHNA MO
TpeOOBaHUSIM K HOBOMY BHEAPIEMOMY 00OPYI0BAHUIO U TEXHOJOTHUSIM.
[lepBbIM m1arom 3anarorcsi TpeOOBaHUS K KAaueCTBY MPOJYKIUH, BBIITYCKAeMON Ha HOBOM
000pyIOBaHHH C TIOMOIIBIO HOBBIX TeXHOJOTHA. DopManu3anus 3TuX TpeOOBaHUI UMEEeT BHUI:
W :P(A3/A1A2)’ 2

rne P(4,/ 44,) — BepoSTHOCTb TOTO, 4TO KAYECTBO MPOLYKIHH, BBITYCKAEMON TT0CIIE TeXHIYe-

CKOT'0 MepEeBOOPYKEHUsI, OyIeT BbIMANaTh 3a Mpeeibl MOoJel T0MycKa MpU YCIOBUH 0€30TKa3-
HOW paOOThI 000PYI0BAHKS B MOMEHT €0 3allyCKa U B 33/IaHHOM IIPOMEXYTKE BPEMEHH.

Bropbim miarom 3agarotcst TpeboBaHuUs K 00€CIEUEHUI0 HEOOX0IMMOM MPOU3BOINUTENIBHO-
CTH:

W,=P(A4)P(4,/4) 3)

rie P(4,)— BEpOATHOCTH PabOTOCIOCOOHOTO COCTOSHHUS BHEAPSAEMOTO OOOPYIOBAHUS B MO-

MEHT TycKa B dkciuryaranuio, P(4,/4,) — BeposiTHOCTD 6e30TKa3HO paGoOTHI HOBOIO 060pY-

JOBaHMS 32 33JaHHBIA MPOMEKYTOK BPEMCHH.

TpeTuit yacTHBIN KpuTEpHUil TpeOyeT yBEIWUYEHUS CPETHET0 BpeMeHN 0€30TKa3HOW padoThl
00OpyZIOBaHMsI M YMEHBIIICHUS CPEHEro BpeMeHu mpoctoeB. [Ipu 3ToM mpeamnonaraercs, 4To
3a cpeaHee BpeMs 0e30TKa3HoM paboTel obopynoBanue npuHocut aoxoa CT, a 3a cpegHee Bpe-
MsI TIPOCTOS TIPOM3BOJICTBO HECET 3aTpathl Ct:

w,=-2 [cTAT-Cial]-C,-C,
T+t

: 4
rne AT — yBEJIMYEHHE CPEIHEro BpeMeHH 0e30TKa3HON paboThl 000pyAOBaHUS MOCIE TEXHUYE-
CKOTO TIEPEBOOPYIKEHHUS, Af — YMEHbBIICHHE CPEIHETr0 BPEeMEHU mpocToeB, I — cpeHee Bpems
0e30TKka3HOl paboThl 000PYyAOBaHUS, ¢ — cpeHee BpeMsi nmpocToeB, C1 — 3aTpaThl Ha IKCIUTya-
TallMI0, CBSI3aHHBIC C YBEIMYCHUEM BPEMEHHU 0€30TKa3HOW paboThl 00OPYI0BaHUS TMOCIE TEX-
HUYECKOTo nepeBoopykeHusi, C2 — 3arparbl, CBA3aHHBIE C YMEHBIICHHUEM BPEMEHH MPOCTOEB
MOCJIe TEXHUYECKOI0 MepeBoopy keHusi, @ — GoHa BpeMeHU paboThl 000py10BaHUS.

B ciyuae, ecnu npeanpusTHe MojiydaeT 3aka3 Ha OCBOEHUE HOBBIX OTJIMBOK, HE BXOSIIUX
B 0a30BYI0 HOMEHKJIaTypy, BOIIPOC KOHCTPYKTOPCKO-TEXHOJIOIMYECKOM MOArOTOBKH MPOU3BO/-
CTBa MOKET PAaCCMaTPUBATHCS KaK COCTABHAS YaCTh MEPBOIO M3 HA3BAHHBIX YACTHBIX KPUTEPH-
eB (2). IIpu sTom 3amavya popMyarpyeTcs CleayoUuM 00pa3oM: BIOpaTh ONTUMAJIBHYIO CTpa-
TErHI0 OCBOCHMS TEXHOJIOI'MHM HOBOW OTJIMBKH, 0OECIEUMBAIOLIYI0 MUHUMHU3ALHNIO JIOKAJIBHOTO
KpuTepus 3pPEeKTUBHOCTH TEXHUUECKOTO MePeBOOPYKEeHUs BUa (2).

DJIeMeHTbl TeOPHH CTATHCTHYECKMX HIP, HCNOJb3yeMble B 3a/lade MHUHUMHU3ALMHA
JIOKAJIbHOI0 KpuTepusi 3¢ (PeKTUBHOCTH TEXHHYECKOr0 NMEePeBOOPY:KeHUs JUTEHHOro 1e-
xa. J{ns pemeHus chopMyIupOBaHHOW 3aJaud IMpeiaraeTcs HUCIOJb30BaTh METOABI TEOPUU
cratucTuueckux urp [16 — 17]. Ilpu 3ToM moxa crpaterueid npupoAsl ciaeayeT NOHUMATh I10J1-
HYI0 COBOKYITHOCTb BHEIIHUX YCIIOBHUIM — COCTOSIHUS MPUPOJIBI $, B KOTOPIX CHEIUAIUCTY, HA-
3BIBAEMOTO JIajie€ CTATUCTUKOM, PUXOJUTCS NIPUHUMATh pemeHus. Bce MHOKECTBO TaKuX CO-

CTOSHUH MOKeT OBITh 0603HaueHo kKak ¢ =(4.--9,). Ecu U3 CyIIeCTBYIOIIEro OMBITA H3BECTHO
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AIPUOPHOE PACIIPENECIICHUE BEPOSATHOCTER & (9) na MIPOCTPAHCTBE COCTOSIHUWA TPUPOABI §, TO
aIPUOPHOE pacIpeeeHie BEPOATHOCTEN S (%) omnpenensieTcs Kak CMeIllaHHasi cTparerus. 3a-
Jadya CTATUCTHKA 3aKJII0YaeTCs B TOM, YTOOBI MPUHATH KaKoe-TO pelieHne u3 MHoxecTBa (al,
a2, ..., ai). Kaxmoe u3 3TuX IEWCTBUI MpEICTaBISICT COOOM UYHCTYIO CTPATErHi0 CTATHCTHKA.
JInsl OLIEHKM Ka)KJI0ro U3 CBOMX BO3MOKHBIX JEUCTBUU CTATUCTHK JIOIYCKAET, YTO COBEPIIAS
JEHCTBHE 2, OH MOXKET TIOTEPIIETh YOBITOK, OLICHUBAEMbIN (DYHKITUEH TTOTEPh L(9,a)

qml """ qml R (5)
rae g, =L(3.a,)
Ecii CTaTHCTHKY H3BECTHO alPHOPHOE pacmpeseincHue Bepositaoctei ¢ () Ha mpoctpan-
CTBE COCTOSIHUU MPUPOABI ¢, TO MOTYT OBITh pacCUMTaHBl CPEIHHE MOTEPH CTATUCTHKA, SB-
JIAFOIIHECA CIICACTBUEM BBI6paHHOFO UM HeﬁCTBHH

L(za)= 3 L(9.a)(9) (6)

Haunyummum amst craTUCTUKA IeHCTBUEM SIBISIETCs] OaiiecoBCKoOe JIeHCTBUE a*, MUHUMU3H-
pyroliee BEpOsITHbIE TOTEPU

R (@)=t mip () o
IIpi 3TOM Y4HTBIBACTCS CYIIECTBOBAHHE JOMYCTHMOH cTpatermn 7(4) — 510 03Hauaer,
YTO HENb3s HAUTU HU OJHOM cTpareruu /7 (a), nydmeit, yem 7 (a), T.€. HE CYLIECTBYET TaKOU
CTpaTeruu, Jisi KOTOPOW MOTEpH NP €€ peanu3allid MEHbIIE WM PaBHbI, Y€M MOTEpPU IPHU
peanu3anuu cCTpaTeruu 7 (a) :
L(%.7)<L(3.n) ()
JlomycTuMble CTpaTeruud MOXHO OMPENENUTh U3 rpaduka, 0TOOpakarolero S-urpy: Jo-
MYyCTUMBIMU SBIISIIOTCS CTPATErHH, COOTBETCTBYIOIIUE HIDKHEH TpaHHIEe S-007acTH, HaXOHs-
LIEHCS BHYTPHY I'PAHMLI;
S=wC +(l1-w)C
i)l ©)
rJe ® U3MEeHsieTcs B auana3one: 0<wo<1, Cl, C2, C3 3a1al0T KOOpJIUHATHI TOYEK, OTPAKAIO-
IIUX BO3MOXHBIE IOTEPU B S-UTPE.

Ecnu cTaTUCTUK ONPENENUI AJIs KaXI0r0 UCX01a SKCIIEPUMENTa Z € Z pemeHue 4 =d (2) ,
TO TIPH TaHHOM ¢ € € eMmy OyayT COOTBETCTBOBATh MOTEPH

L(8,a)=L[3.d(z)]=L.(%.d) (10)
Cpennue nmotepu (QyHKIHS PUCKA) MOTYT OBITh OMPEACIECHBI U3 COOTHOIICHUS

Ma@:?@@dﬂﬁﬂ (11)

Jlns BBIOOpA CMEIIaHHBIX CTPATETUN CTATUCTUK JOJKEH HCIOJIh30BaTh MEXaHU3M CITy-
YaifHOro BBIOOpA, 3aJAI0IUN paclpeieieHne BepOsiITHOCTEH n(d) ma npoctpaHcTBe D. OyHK-
Ous pucKa ,0(9»77) MpY IPUMEHEHUH CMEIIAHHOW CTpAaTeruu 77(d ), MOET OBITh TIOJIy4YeHA TIy-
tem yepenuenns P(%d) mo BceM YHCTBIM CTPATErHsiM, BXOMSIIMM B JAHHYIO CMEIIAHHYIO

CTPAaTETHUIO:
3,n)= 3,d n(d
p(8.m)=2p(8.d)1(d) 12)
i ¢ yuétom (11)
p(8.1)=2 L.(9.d)p,(z)n(d)
2d . (13)
Kak ykazano B padote [17], mpu BeIOOpE HaMTydIlIel CTPATETUH B UTPE C CIMHUYIHBIM
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AKCHEPUMEHTOM CTATUCTHK HCXOIUT TOJBKO M3 JOMYCTUMBIX CTpaTEruii, KOTOpbIE OMpenessi-
I0TCSl TaK)Ke, KaK U B Urpax 0e3 skcnepuMmeHTa. BBeaeHue ke QyHKIMU PUCKa CBOJIUT UTPY C
€IMHUYHBIM SKCIIEPUMEHTOM K (hopMe, aHAJIOrMYHOM urpe 6e3 skcnepuMenTta. IMeHHO moaTo-
My BCE MPUHIUIIBI BBIOOpA CTPATETUU B UTpe 0€3 IKCIEPUMEHTa OCTAIOTCS CIPABEITUBBIMU U
JUISL UTPBI C €IUHAYHBIM JKCIIEPUMEHTOM C TOM JIMIIb Pa3HUIICH, YTO BMECTO MHUHUMU3AIUU
CPEIHUX MOTEPh CTATUCTUK JIOJKEH MUHUMHU3UPOBATH cpeaHuil puck. CylnHOCTh MUHMMAKCa B
3TOM CIydae 3aKII0YacTCs B TOM, 4ToOBI BHIOpaTh crparermio 7(d), mpm KoTOpoOil cpeHuii
prck ~(%.7) npu HaMXymmeMm IS CTATHCTHKA COCTOSHHM IPHPOBI ObLT ObI MUHHMAnCH. Ta-
KUM 00pa3oM, BEIOOD MUHUMAKCHOM CTPATEruy 77 NPOU3BOIUTCS U3 YCIOBHS

p(,9’77*)=mﬂinm§1xp(9,77) (12)

Jns mpuMeHeHus 0aleCOBCKOTO TMPHUHIUIMA BBOJUTCA TOHITHE OXHIAEMOTO pHCKA
p(8.1), npencrapmsomero coboi CPeHMIT PHCK C Y4ETOM BCEX BO3MOXKHBIX COCTOSHHIA MPH-
poabl 9ef W anIPUOPHOTO PACHpPENENICHUs] BEPOATHOCTEW HA MPOCTPAHCTBE ¢. YUUTHIBAS TO
00CTOATENBCTBO, YTO MPH UCIIOIH30BAHUM 0alleCOBCKOTO MPUHIIMIA CTATUCTHK MOXKET OTPaHU-
YUTHCSA IPUMEHEHUEM TOJIBKO YHCTBIX CTPATETUM, 0KUAAEMBIN PUCK COCTABIISIET:

plé.d)=2p(8.4)(9) (13)

[Tpu >TOM OaitecoBcKui MPHUHIMI TPeOyeT MpUMEHEHHs Takoil pemaromieit GpyHkuun d*,
MIpU KOTOPOU OKUAAEMBI pUCK OyAeT MUHUMAaIbHBIM [17]:

p*(&)=p(&d’)=minp(s.d), (14)

Bpi0op onTUMAJNIbHON CTPaTeruu IJIABKH B IPollecce TEXHUYECKOro MepeBOoOpy:Ke-
HUS IJIABUJIBHOIO YYACTKA JIMTEHHOr0 1nexa. 3a OCHOBY MPOBEICHUS UCCIEIOBAHUN BHIOpaH
gyryHoiauTeHblil nex OAO «KpemeHdyrckuii 3aBoji TOPOKHBIX MAaIlUH», OPUEHTHUPOBAHHBIMI
Ha BBIIYCK YYTyHHOI'O M CTalbHOTO JIUThSl JJs JeTajJell aBTOMOOWJIBHOM M JOPOKHO-
CTpOUTENbHON TeXHUKH. [1aBUIbHBINA yyacTok 6a30BOro 1exa Obl1 OCHAIEH JBYMsI KOKCOBBI-
MU BarpaHKaM¥ MPOHU3BOIUTENIBHOCTHIO 6 T/4, 3nmekTpoayroBoit neusto JJUM-10 émkocTsio 10 T
u uHaykiuonHou neusto MCT-04. IlnaBka yyryHa AJis 3aJUBKH Pa30BBIX MeCYaHbIX (OpPM Ipo-
BOJMJIACh OYIUIEKC-IIPOLIECCOM «BarpaHka — IyroBas 3JIeKTpolieub». Ha repBoM srare TexXHHU-
YECKOTO MEePEBOOPYKEHHUS, OMMMCAHHOTO B padorax [12 — 14, 18] ObL1 MpoBeieH JEMOHTaX Ba-
IPaHOK U ycTaHOBJEeHbl Tpu MHAYKIMOHHbIE neun MCT1-08MS. Texnomornueckuii mpoiecc
IUIABKH CTAJI POBOJUTHCS AYIIEKC IPOLIECCOM «IyTOBas dJIEKTPOIEUb-AyroBasi JIEKTPOICYb)
(meus JUM 10 ncnonp3oBanack U Kak 1eyb JJs IIABKH, KAK MUKCEP-HAKOMUTENb) WIH TyTJIEKC
MIPOIIECCOM «IAyTOBasi JIEKTPONEUb-UHAYKIMOHHASA TIeuby». B ycnoBusx yxectoueHus TpeGoBa-
HUM 3KoJornyeckux ciyx0 r. Kpemenuyra (3aBoj HaxOJuTCsl B LIEHTPE TOpoja) mnepes npea-
IIPUATHEM BCTAJIa 3a/1a4a IIPOBEACHUSA TEXHUYECKOIO IIEPEBOOPYIKEHUS B IIJIABUIIBHOM OTHEIIE-
HUH, LIEJIbI0 KOTOPOIO SABJIAJICSA AEMOHTaX 3JeKTpoayroBoi neun-mukcepa JUM10 u nepeson
TEXHOJIOTUYECKOTO Mpoliecca Ha BBIJIABKY UyT'yHa TOJIbKO B MHAYKIMOHHBIX medax MCTI1-
08MS5. YuutsiBas (hakTUYECKYIO TOJOBYIO MMOTPEOHOCTh B MeTasuIe (YyTyH U CTajb Jisl 6a30BOM
HOMEHKJIaTYphl OTJIMBOK U OTJIMBOK, U3rOTABIMBAEMBIX MO0 KOOIEpALMN), BO3HUKIIA HEOOXOI1-
MOCTb YCTaHOBKH JOTOJHUTEIBHOIO MHAYKIIMOHHOIO KaHAJIbHOTO MHUKcCEpa EMKOCThIO 6 T. Ta-
KM 00pa3oM, MOsIBUJIacCh BOZMOXHOCTh peaju3allii IJs BHIIJIAaBKU YyTyHa JyIUIEKC-Ipolrecca
«UHIYKIMOHHAsI MeYb-UHAYKLUMOHHBIN KaHalbHBIA Mukcep». Takoil moaxoa oOecreums BbI-
MOJTHEHHE TPeOOBAaHUN IO HSKOJOTHYECKOW O€30MacHOCTH IUIABHIIBHOTO Y4YacTKa W CO3Jall
MPEANOCHUIKH ISl MOBBIIIEHHUS KadecTBa yyryHa. OHaKo, yUUThIBas TO OOCTOATENBCTBO, YTO
MHAYKLIMOHHA IJ1aBKa TpeOyeT HaIM4Yus Ka4eCTBEHHOM IIMXTHI, IPEAIOJIararoieil OTCyTCTBHE
B HEM MaTEpHUasoB C «HACJICACTBEHHOCTHIO» — JTUTEHHBIX U NEPEACIIbHBIX JOMEHHBIX UyT'YHOB —
BCTaJI BOMPOC O BBIOOpE ONTUMAIIHOM CTpaTeruu MmiaBku. Beap peanuzanus MEpONIPHUSITHNA IO
3aMEHE TEXHOJOTMYECKOro 000pyI0BaHus cpazy NoTpedoBaja pelieHusl KOMIIEKCa BOIPOCOB,
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CBSI3aHHBIX C OpraHM3alKel 00ecreueHus MPoIeCcCoB IUIaBKU MIMXTOBBIMU MaTepuaiamu. J{ims
pelIeHHsI 3TOM 3aJ]auM B paMKaxX Hay4HO-TexHU4Yeckoro cotpyanuuectsa OAO Kpemenuyrckuit
3aBoj nopokHbIX MammH» U YIl «Texnonoruueckuii Llentp» 3a nepuoa 2002 — 2004 rr. Obu1
pElIeH psAx 3a4ad OPraHU3alMOHHO-TEXHUYECKOTO M TEXHOJOTMYECKOTO XapakTepa, Halpas-
JIEHHBIX Ha pa3pabOTKy KOMILJIEKCAa MEPOIPUATUH, 00eCIeUnBaOIINX MUHUMHU3ALMIO JIOKAJIb-
HOTO KpuTepus 3P(HEeKTUBHOCTU TEXHHUYECKOTO TepeBoopykeHus: Buna (2). [ns storo Obun
UCIOJIb30BaHbl ONMMCAHHBIE BBIIIE JIEMEHThl TEOPUU CTATUCTHUUECKUX UTP. YUUTHIBas TpeOo-
BaHUSl COXPAaHEHUS CEKPETHOCTH KOMMEpPUYECKOW WH(OpMAIMH, CBSI3aHHOW C KOHKPETHBIMU
JaHHBIMU 10 OPraHU3ALUOHHO-TEXHUYECKOMY M TEXHOJOTHYECKOMY OOECIEUEHHUIO MPOIECCOB
maBku B JuteiiHoM 1exe OAO KpemeHuyrckuii 3aBoj TOPOKHBIX MaIluH», HUKE MPOJAEMOH-
CTPUPOBAH TOJBKO MPHUHLHUII pelieHus: c(hOpMyJIMPOBaHHON 3a4a4u. DTOT NPUHIIMII POJIEMOH-
CTPUPOBAH Ha IpUMEpPE ONMKUCcCaHHOU B pabote [17] 3a7a4u O TEXHOJIOTUYECKON JTUHUU C UCTIONb-
30BaHHUEM MOHATUN JTUTEHHOro Mpou3BOACTBA. Ha3zBaH OH yCJIOBHO «3ajadya O BbIOOpE ONTH-
MaJIbHOW CTPATEruu IIABKW.

B nureiHblii 1ieX, OpUEHTUPOBAHHBIN Ha BBITYCK CTAIBHOIO U YyT'YHHOT'O JIUThS, ITOCTYIa-
€T IIMXTa JBYX THUIOB — C HU3KUM M BBICOKUM COJE€P:KaHUEM BPEAHBIX NMPUMECEH — Cepbl U
(docdopa. ONbIT BHIIUIABKK CTAJU U YyryHa B 3TOM Li€Xe MOKAa3bIBAET, YTO B CPEIHEM MOCTyTa-
eT 60% KOMIOHEHTOB IIMXTHI ¢ MajbIM cojaepxkaHuem cepbl u pochopa u 40% - ¢ GonbIM
coJiep>kaHueM cepbl U docdopa. [l UCHoap30BaHUs WIMXTHI 00OMX THIOB MPEAYCMOTPEHHI 3
Pa3IUYHBIX PEXKHUMa IMJIABKH, OTJIMYAIOLUXCS CIOCO0aMU NIPOBEIEHUSI OKUCIUTEILHOTO U BOC-
CTaHOBUTEJILHOTO MEPHOI0B (IIPU BBIILJIABKE CTaIM), IIpoLeccamMu Aecynbdypaunu u aedocdo-
paumu (TpH BBIMIAaBKE CTaU U uyyryHa). CyIIHOCTh U TEXHOJIOTHH MPOILECCOB AeCYIb(pypariiu
u aedochopanuu OCHOBAHBI Ha 3HAHUM (PUIIUKO-XUMHUYECKHX MPOIECCOB, MPOTEKAIOIIUX B
pacruiaBe 3akiouaercs B cienyromeM. Cepa o0pa3yeT ¢ HEKOTOPBIMU METallaMu CyJb(QUIbl,
IIPUYEM OHU MOTYT UMETh KAK HEOTPaHMYEHHYIO PACTBOPUMOCTH B JKE€J€3€, TaK U HE pacTBO-
pATHCS B HEM mpakTuyecku coBceM. C xkene3om cepa oOpasyet cynabdua FeS, umerommii Heor-

PaHUYECHHYIO PACTBOPUMOCTb B JKEJIE3E.

Lenbto gecynbdypannu SBISe€TCS BHIBEIGHUE CEpPbl U3 paciliaBa B IIJIaK. ITO JOCTUTACT-
Csl 3 CUET Iepexo/ia cepbl U3 aKTUBHOM (OpMBI (pacTBOPUMOM B paciiaBe) B MACCUBHYIO (MaJio-
Y HEPaCTBOPUMYIO).

[Tpu n30BITKE OKUCHU KaNbLIMS U BBICOKOM TeMIlepaType UAET CIEAYIOIIas peakius ¢ CyJib-
bunom xenesa FeS+CaO=CaS+FeO.Cynbhun kalbliusg COBEpIICHHO HEPACTBOPUM B METasllie
Y BBIJENISETCS TOJHOCTHIO B IIak. [Ipu miaBke cranu JaHHas peakuus HE MOYKET MPOWUTHU IOJ-
HOCTBIO, TaK KaK B IIJJaKe MPUCYTCTBYET B 3HAUUTEIHLHOM KOJIMYECTBE 3aKUCH JKeJe3a, KoTopast
BCTYNAET B PEAKIINIO C CYJIb(UIOM KalblUs KaK TOJIBKO €ro COJIep KaHHE B IIUTAKE YBEIMYHUBa-
ercs. [IoaToMy IpH BBICOKOM COZEpKaHUM B LIUIAKE 3aKMCH XKeje3a B HEM MOXKET HaXOIUThCS
TOJILKO HEMHOTO cynbduaa kanbuusa. ConepskaHue 3TOT0 COCIUHEHHS B IIJIaKe BO3PACTAET IO
Mepe YBEJIMYEeHHUs] OCHOBHOCTH IIIIaKa.

VYrnepoa, KpeMHUN U aTIOMUHHUM B 3HAYUTENILHOM CTENEHU YMEHBIIAIOT PacTBOPUMOCTD
Cephl B XKele3e, MOBBIIIAsi, TAKUM 00pa3oM, aKTUBHOCTH Cephl K aecynbdypanuu. Hecynbdypa-
L1IO YyT'yHa MOKHO OCYIIECTBIISATh U MAapraHLeM, KOTOPBII TaKke MOBBIIIAET aKTUBHOCTh CEPBI

Kk necynsdypanuu (FeS — MnS). Cynb(ua Mapradma Ipu 3ToM IepexoauT B IIak. Paspurue

ATOM PEaKIUU B KUJKOW CTAIM OTPAHUYCHO B CHIy TOTO, YTO B CTaJsIX aKTUBHOCTH CEpHI TO-
pasmo HWXKE, 4eM B UyTryHaX W MPUMEHEHHWE MapraHiia JJis Tpolecca Jecyb(yparuu craau
3(PEKTUBHO TOJIHBKO B BBICOKOMApraHIIEBBIX CTasAX (C coJep)kKaHMEM B HMX Maprasiia Oosiee
6%). Criocobom mnoBbIeHus 3GHEKTUBHOCTH Tpolecca ecyibpypauu cTainu sBiaseTcs aud-
(by31OHHOE pacKUCIICHHE Mpu 00paboTKe OENBIX MUTAKOB MOPOIIKAMH KOKCa M (PepPOCHITUIIUS
WJIU BBEJICHUEM B paciuiaB miaBukoBoro mmarta (Cak,).
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®docdop B cTanu HaxoauTcs B BUjae Gocduaa xeie3a, OKUCICHHE KOTOPOTO MPOXOIUT 110
peakuuu 2Fe,P+5FeO = PO, +11Fe. O0pa3ymolieecs B pe3yJbTaTe 3TOW peakuu COeAUHEHHE

P,05 HepacTBOpUMO B CTalu U NMepexoauT B 1ak. Eciiu B m1ake nuMeeTcst B U30bITKE CBOOO-
Hasl OKUCh KalbllUA, TO B HEM IpoTekaeT peakuus PO, +4CaO = Ca,P,0,. O6pa3ytoleecs B pe-

3yJbTaTe 3TOM peakumu coeauHenue Ca,P,0O, SABIAETCA OYEHb IPOYHBIM U YIAIACTCS IIyTEM

CKaYMBaHMA NUTaKa. ECIM B IUTake COACPKHUTCS MHOTO OKMCH KPEMHHSI, TO 3aKHCh Keje3a U
OKHUCH KaJbIUsI COSAUHSIOTCS C Hel Kak ¢ 00Jee CUIBbHBIM KUCIOTHBIM OKHCIIOM, a MATHOKUCH
docdopa ocraercs B nulake B cBOOOJHOM cocTOsSiHUM. [Ipy MOBBILIEHHONW TemMmnepaType MsATH-
okuch pocdopa P,Os BoccTaHaBIMBAETCS yriepoa0M, PACTBOPEHHOM B CTaJlH, a 00pa3yroLIUii-
Csl B pe3yJbTare 3TOro cBoOoaHbIN (hochop BHOBH nmepexoauT B ctanb P,0s+5C=2P+5CO.

Takum 006pa3oM, OCHOBHBIMHU MEPONPHUATHIMU 1O Jehocopaliiy CTallu SIBISIOTCS:

— (popmupoBaHKE B IUTAKE M CTAJIX MOBBIIIEHHOTO COJACPYKAHMS 3aKHCH KeJe3a (Ui ycu-
neHus okucieHus gochopa);

— ¢opMHUpOBaHUE B CTAJIM OBBILIEHHOTO COJCPKAHUS OKUCHU KaJIbIUs U
HE3HAYUTEIBHO COIEePKAHUS OKUCH KpeMHHUs (J1s1 popMUpoBaHus B 1i1ake ¢ocdara Kaabius);

—o0ecrieueHNe HEBBICOKOTO COAEP)KAHUS B CTAIM YIIEpojaa yIiepoaa W MapraHma (c me-
JIBIO MPEIOTBpAIEHUs BOCCTaHOBIICHH hochopa U3 ero COeTMHEHUN B IIIJIAKE);

—TMOHIKEHHE TEMIIEPATYPhI CTAIH U IUTaKa (JU1s1 00JIETYSHHS POTEKAHUS PEaKIIUU
okucienus Gochopa u o6pazoBanus Gocdara KaIbIU);

—perymsipHOe yJaJeHue NIaKa U HaBeJeHHEe HOBOTO IUIAKa (IS MPEIOTBPAICHHS 00paT-
HOTO Tepexonaa Gocdopa U3 UTaKa B CTalb U 7151 00JIeTYeHUs yAaIeHUs ATHOKUCH dochopa B
IUIAK).

Tpebyercst onpeaennTh ONTUMATBHYIO CTPATETHIO TJIABKH, T. €. BBIOPATh, KAKOW U3 PEXKH-
MOB IUIaBKM OyJEeT HAWJIy4YlIUM MpPU CYIIECTBYIOLIEM OOECIEUYEHHUU leXa IIUXTOBBIMU MaTe-
puantamu.

3arparhbl Ha MJIABKY MPEACTABISAIOT COO0M CyMMapHBIE 3aTPAaThl, CKJIAIbIBAIOIINECS U3 3a-
TpaT Ha BBHIOPAHHBIA TEXHOJIOTMYECKHH PEXHUM IUIaBKH (BKJIIOYAIOIIMX B ce0sl, €CTECTBEHHO,
3aTpaThl HA MaTEPHUAJIbl) U 3aTPaThl OT MOTEHIIMAIBHOTO Opaka OTIMBOK MO MPUYMHE BHICOKOTO
OCTAaTOYHOTO COJIEpKaHus cepbl U Qocdopa B CruiaBe BCIECACTBHE HEMPABWIBHO BBIOPAHHOTO
peXHMa IJIaBKH. 3aTpaThl MEPECUYUTAHBI B MPOIICHT MOTEPh, KOTOPHIC HECET MPEANPHUITHE MTPU
BBIOpPAHHOM peXXHMe TUIaBKU. [IpolieHT moTeps IS pa3inyHbIX PEeKUMOB IJIAaBKH, B 3aBUCUMO-
CTH OT COJCpKaHUsl BPEIHBIX MPHUMECeH B IIMXTE, MpHUBeACHbI B Ta0u. 1. B tabm. 1 mpuHsaTHI
cleyromue 00o3HavYeHus: ¥ - Majoe KOJMYECTBO Hpumeced, $ - OOJBIIOE KOJUYECTBO
npumeceii, ¢(9) - anpuopHEIe BEPOSATHOCTH COCTOSHMI MPHPOBI (T. €. BEPOSTHOCTH MOCTYII-
JICHUS] IIUXTHI C HU3KUM U BBICOKUM COJIEp:KaHueM cepbl U (hochopa Mo onbITy MIaBOK HA JIaH-
HOM mipeanpustin), al, a2, a3 — pe)KUMbI BEJICHUS IJIaBKH B 3aBUCHMOCTH OT Ka4ecTBa BXO/I-
HOM txThI, L(£.4;) - mpoIieHT moTeph MpH BHIOPAHHOM PEKHUME IIIABKH.

Tabmuima 1 — AnmpuopHbIe BEpOSTHOCTH COCTOSTHUIM MPHUPOIBI U MIOTEPH B 3a/1aue O BEIOOpE
ONTUMAJIbHOM CTPATETUH IJIABKU

9 £(9) A

al a2 a3
g 0,6 0 1 3
3, 04 5 2

B nepByto ouepean omnpeensieM AOMYCTUMbIE CTPATErH CTAaTUCTUKA (POJb CTAaTUCTUKA B
JAHHOMW 3a/1aye UrpaeT TEXHOJIOT).

Jlnist aTOrO MpEeacTaBisieM MaTpPUIly UTPhbl B BUJIE SKBUBAJICHTHON S-UTphl HA OCHOBE Tal-
JIUIBI UCXOJTHBIX JAHHBIX (MAaTPHUIILI UTpbl) (puc. 1).
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L, a) Puc. 2 — Onpenenenre onTUMaNbHON CTpa-
TETWH 110 IPUHIIMITY MUHUMAaKCa B 3a/1a49€ O
Puc. 1 —IlpencraBinenue S-urpsl B 3a1a4e 0 BBIOOpPE ONTUMAJILHON CTPATErHH TUIABKH
BBIOOPE ONTUMAILHOM CTPaTeTUH TUTABKA (st otpeska C1C2)

OmnpenensieM JOMyCTUMBIC CTPATETHH, JUISl YEro COCTaBIIIeM ypaBHeHHWE Buaa (9) mius
HIKHEN TpaHUlbl S-Urphkl, cocTosien u3 otpe3koB C1C2 u C2C3:

- nis otpeska C1C2:

L(9.n)=1-w;

L(%,.7)=3+2w

- nis orpeska C2C3:

L(8.17)=3-2w;

L(Y,.,n)=2+w

I[J'I)I ONpCACICHUA MUHUMAaKCHOM CTpAaTCruu CTpoOruM 3aBUCUMOCTH L(S’U) OT BCJIIMYHMHBI

@, 0o <1 179 06oux orpeskos (puc. 1, 2).

max L (3,7
W3 nonmydeHHbIX TpaguKOB OMpeaesieM, 4To ¢ (8.1) COOTBETCTBYIOT BEPXHHUM YaCTIM

rpaduka (TUHUS % Ha puc. 2 u nuHuUs abc OT TOUKH nepeceueHus: rpagpukoB Ha puc. 3). Cpas-
HUBaeM BO3MO’KHbIE IoTepu. MuHuMyM Ha oTpe3ke C1C2 nocturaercs Npu @ =0 U COOTBETCT-
Byer L(%.7)=3, a munumym Ha orpeske C2C3 jmocTHraercs NpH w=1/3 H COOTBETCTBYET
L(8,7)=7/3<3 CnenoBaTenbHO, MHHMMAKCHBIH MPHHIMI JaéT ONTUMATIbHYIO CMEIIAHHYO
crpareruto 7 =(0,1/3,2/3).

OnpenensieM ONTUMANIbHYIO 0ailleCOBCKYIO CTPATETHIO.

s monmycTUMBIX cTpateruii, onpenenseMbeix orpeskom C1C2, umeem:

L(£,7)=0,6-(1-w)+0,4-(3+20) re.

L(&,7)=1,8+2,00

Jl1st TomyCcTUMBIX cTpaTerui, onpeaenseMbix otpeskoM C2C3, umeem:

L(£,7)=2,6-0,80

Haxozmm, Ipy KakoM @ ocTHraeTcss MuHuMyM Benmaunsl L(£.7) s 060ux 0Tpe3kos:

- ans otpeska C1C2, mmeem: minL(£,7)=18 npu =0, 94TO0 COOTBETCTBYET ONTHMATBHOI

cMemanHoi crpateruu 77 =(0,1,0);
- s otpeska C2C3, mmeem: minL(£,7)=1.8 npu ©=1, 4T0 COOTBETCTBYET TOM e CaMOif

ONTUMAIBHOM cMemnannoii crpateruu 7= (0,1,0).
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TakuM 00pa3oM, JenaeM BBIBOJ
0 TOM, 4TO OailecOBCKOW cTpaTeruen
SIBJISIETCSL YUCTasi cTparerus a2. ITo
O3HA4aeT, YTO BbIOMpPAs PEKUM ILIaB-
KM a2, motepu OyIyT MHUHHUMAJIbHBI-
MU, HE3aBUCUMO OT TOT0, KaKOro Ka-
YyecTBa IINXTa.

Jnsa yBenuueHus Kiacca BO3-
MOXHBIX  CTpPAaTeTUH  CTATUCTHUKA
MO>XKHO TIPOBECTH JIONOJIHUTEIbHBIN
HKCIEPUMEHT, 3aKJIIOYaIOLIHiicsa B 00-
paboTKe JaHHBIX CEPHUM TUIABOK C Iie-
JbIO OlpeneeHus Oojiee-MeHee TOoY-
HBIX JAaHHBIX O pEaJbHOM KauecTBe
LIUXTBHI.

[Ipy 5TOM, BO3MOXHBI CIEAYIOIIHME PE3YyJIbTATHl JKCIEPUMEHTA: z1 —HMXKE HOMYyCTHMOU
HOPMBI (MO’KHO CUMTAaTh, YTO BPEAHbIE IPUMECU OTCYTCTBYIOT), Z2 - COAEepkKaHHUe cepbl U Poc-
dopa He3HAYUTENbHO, z3 — conepkaHue cepbl U Gochopa Beicokoe. Pe3ynbTaT miaBok moka-
3aJl, 4YTO BEPOSITHOCTU Ha3BaHHBIX COCTOSIHUW UMEIOT BUJ, PUBEJICHHBIN B Ta0J. 2 (cyMMa 3Ha-
YeHUH B KaXJOM CTpoKe TaOyMLbl JODKHA ObITh paBHa 1, Tak Kak CyMMapHas BEPOATHOCTb
BCEX TPEX BO3MOXKHBIX cocTosiHUM Z1, 72 u z3 paBHa 100%).

——ul —a—12

L(u,n)

/\

T~

0 T
0 0,2 04 0,6 08 1

Puc. 3 — Onpenenennie onTuManbHOU CTPATETUU TIO
NPUHIIMITY MUHUMAKCa B 3a/1a4e O BBIOOPE OINTH-
MallbHOM cTpaTteruu miaBku (asist orpeska C2C3)

Tabauma 2. [IpocTpancTBO BEIOOPOK Pe3yIbTATOB IKCIIEPUMEHTA B 33/1a4€ O BEIOOPE OII-
TUMaJIbHOM CTpaTeruu IJIaBKU

9 £(9) Z

zl z2 z3
g 0,6 0,6 0,25 0,15
9 0,4 0,2 0,3 0,5

Jlns onpenenenust pemaromeid GyHKUUA U QYHKIIMM PUCKA COBMeIllaeM ABE TaOIHIIbl HC-
XOJIHBIX JaHHBIX — Tabi. 1, 2. Pe3ynbTaThl npuBeeHbI B Ta0II. 3.

Tabnuua 3 — [loTepu u BEpOATHOCTH UCXOA0B IKCIIEPUMEHTA B 33]]a4€ O BEIOOPE ONTH-
MaJIBHOW CTPATErvH IUIABKH

3 £(9) A Ps(2)

al a2 a3 zl z2 z3
g 0,6 0 1 3 0,6 0,25 0,15
4 0,4 5 3 2 0,2 0,3 0,5

Tak Kak IpPOCTPAHCTBO UCXOJ0OB IKCIIEPUMEHTA COCTOUT M3 TPEX AIEMEHTOB, PELIAONIAs
(byHKUMS UMeeT BUJ:

1(2)=(a0,0.) =4,
IZ€ 4;,4;,a, 03HAYAIOT PEIICHUs], KOTOPbIE JOJHKEH NMPUHATH CTATUCTHK IMPHU MCXOAAX IKCIEPH-
MEHTa z,,Z,,2z; COOTBETCTBEHHO. Hanpumep, pemaromas GyHKuus d,,, 03Ha4aeT, 4TO IpU HCXO-
Jax 3KCHEPUMEHTA z,,Z, U z; CTATUCTUK MPUHUMAET PELIeHUs a,,a,,a, COOTBETCTBEHHO. 3Haye-

HUsl QYHKIIUU PUCKA, MOJCUYUThIBaeMble 1o ¢opmyram (11) mist kaxkmoit pemaromeit GpyHKIu,
npuBeAcHbl B Ta0u. 4. [lomyuenue maHHBIX 3TON TaOIUIlE PACCMOTPUM Ha MPUMEPE BBIUUCIIC-
aust £(9:d,,). Cormacuo popmynam (11), umeem:
P(8.d ) =L, ($d1,) po(2) + L. (%1, ) po(2:) + L., (9,410 ) Py (25) =
=L(3,a,)p,(z)+L(%a,) py(z,)+ L(a,) py(25)
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YuureiBasg, 4ro 9=34

u $=39 ,6 nomydacM: ‘
p(8.d,,)=0,4;
,0(1927",122):374

@DyHKIMS pUCKa B BU-

e S-urpel IoOKa3zaHa Ha

puc. 4. Ha ocHoBanuu 1mo-

JTYy4YEHHBIX pe3yiabTaToOB

pacueToB (Tabxa. 4) u puc. 4

MOET OBITh OIlpeJieeHa

MUHUMAaKCHasi CTpaTerus u

OaifecoBcKasi CTpaTerus.

MuHumakcHast  cTpa-

TErusi ONpeNesercs, IMpo-

BOIS HEOOXOIUMBIE T€0-

METPUYECKHE TTOCTPOCHUS —

onpeznenserca Touky SO

IepeceueHuss Jy4a, OTJIO-

KEHHOTO M3 Hayajia Koop-

quHaT nox yriom 450 wu

HIDKHEH TpaHMLbl S-UTPHI,

ONPENEIAIOMEN  JOMYCTH-

MBbI€ CTPATEruH.

p(u2,n)

Puc. 4 — ®yHkIms prucka B 3a7a4e 0 BBIOOPE ONTHMAIIBHON
CTpaTETWH IUIABKU

Ta6nuna 4 — 3nauenns pyuximn pucka A(%d) B 3amade o BHIGOPE ONTUMATBHOI CTpaTe-

I'M IIJTAaBKU
9 dm dnz d113 d121 d122 dm d131 d132 d133
9 0,00 0,15 0,45 0,25 0,40 | 0,70 | 0,75 0,90 1,20

> 5,00 | 4,00 3,50 | 4,40 3,40 290 | 4,10 3,10 | 2,60
[Tpogomxenue Tabnuip 3.4
19 d21 1 d2 12 d213 d221 d222 d223 d23 1 d232 d233
9 0,60 0,75 1,05 0,85 1,00 1,30 1,35 1,50 1,80
% 4,60 3,60 3,10 | 4,00 3,00 2,50 3,70 2,70 | 2,20
[Tpogomxenue Tabnuip 3.4
19 d311 d312 d313 d321 d322 d323 d331 d332 d333
9 1,80 1,95 2,25 2,05 2,20 2,50 | 2,55 2,70 3,00
% 4,40 3,40 | 2,90 3,80 2,80 2,30 3,50 2,50 | 2,00

N3 nonydyennoro rpaduka BUAHO, YTO MUHUMAKCHAsI CTpaTerus, onpeaensemas Toukoi SO
¢ xoopaunatamu (30/14, 30/14), cOOTBETCTBYET IPUMEHEHUIO YHCTBIX CTpPATeTuid d)3; U ds33 C
BepositHocTsiMu 10/14 u 4/14. BaitecoBckoii cTpaTerueit Oynet crpaTerus d; ;.

BoiBoabl. Pemenue 3a1a4 ocBauBaHMsI HOBBIX THUIIOB OTJIMBOK, HE BXOJSIIMX B 0a30BYIO
HOMEHKJIATYpy IeXa, JOHKHO pacCMaTPUBAThCS KaK 4acTh KOMIUIEKCA MEPOIPHUSATHH 1O MPOBE-
JICHUIO0 TEXHUYECKOTO TIEPEBOOPYIKEHUSI B JIMTCHHBIX 1eXax. [Ipy 3TOM NOJDKEH YYUTHIBATHCS
BECh IUKII — OT KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TOATOTOBKH IMPOU3BOCTBA JI0 TTOTYyICHHUS
TOTOBBIX OTJIMBOK, & KAYECTBO CaMOM KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MOATOTOBKH MPOU3-
BOJICTBA SIBJIICTCS TeM (PAKTOPOM, KOTOPBIM (POPMHUPYET OJUH M3 JOKAIBHBIX KpUTEpHEB d(-
(EeKTHBHOCTH TEXHHUYECKOTO MIEPEBOOPYIKEHUS. 3a1a4a MPU TAKOM PACCMOTPEHUN MOXKET
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(bopMyITHPOBATHCS CIEIYIONUM 00pa30oM: BHIOPATh ONTHMAIIBHYIO CTPATETHI0 OCBOCHUS TEX-
HOJIOTMH HOBOW OTJIMBKH, 00€CIICUNBAOIIYI0 MUHIUMH3AIHIO JIOKATLHOTO KpUTEpHsl 3P HEKTHB-
HOCTH TEXHUYECKOTO TMEpeBOOpYyKeHUs. TakoW KpUTepuil oTpakaeT TPeOOBaHUS K KAadeCTBY
MPOYKITMH, BBIITYCKa€MON HA HOBOM 000PYJIOBaHUH C MOMOIIbIO HOBBIX TEXHOJOTHUH.

[TpuMmeHeHe TeOpHH CTATUCTUYECKUX UTP sBIsACTCS A (HEKTUBHBIM HHCTPYMEHTOM B pe-
IICHUU 3a/1a4 ONITUMAIBHOTO TUTAHUPOBAHUSI MEPOIIPHSITHIA 110 OCBOCHUIO HOBBIX TEXHOJIOTHYE-
CKHUX TpolieccoB. B pamkax mpoBe/ieHUs TEXHUYECKOTO MEPEBOOPYKEHUS IUTEHHBIX 1IEXOB ITO
MO3BOJISIET pelIaTh KOMIUICKC 3a/lad OPraHU3alMOHHO-TEXHUYECKOTO U TEXHOJOTUYECKOTO Xa-
paxTepa.

Cnucok guteparypol: 1. Mypasvés, A. U. [InanupoBanre TEXHUYECKOTO pa3BUTHS oObenuHeHus / A. H.
Mypasvés. — M.: DxoHomuka. — 1986. — 64 c. 2. Makapos, @. B. IlyTu coBepilieHCTBOBaHUS TIIaHUPOBAHUS
HOBOH TexHuku / @. B. Makapos. — B xH.: Bonpockl coBeplieHCTBOBaHMS YINpaBieHHUsI OOIIECTBEHHBIM
npou3BoAcTBOM. — CapatoB. — 1981. — 180 c. 3. Mepewro, B. JI. CoBepilieHCTBOBaHHE METOJIOB TLIAHUPO-
BaHWS CO3JIaHMsI ¥ BHEIPEHUsI HOBOM TexHuku / B. JI. Mepewxo, B. M. I'oprenko, A. U. ll]lemunun. — B KH.:
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YnpapieHue KauecTBOM B JUTEI{HOM IPOU3BOJCTBE: TEXHOJIOTHYECKHE ACIIEKThI B BbIOOpe oIl-
THMAJbHBIX CTpPaTeruii Texnmyeckoro nepesoopy:xenus / JI. A. Iémun // Bichuk HTY «XIID». Cepis:
Hosi pimennst B cyuacHux texsomnorisx. — X: HTY «XIII», — 2014. - Ne 7 (1050). — C.42-52. — Bibmiorp.: 18
Ha3B. ISSN 2079-5459

VY cTarTi mpoaHali30BaHO TEXHOJIOTIYHI aCMIEKTH KPUTEPiiB €(heKTUBHOCTI TEXHIYHOTO Mepe030pOeHHS,
0 BiZ0OpaxaroTh BUMOTH JIO SKOCTI MPOJYKITii, SKa BUITYCKAETHCS HA HOBOMY OOJIaJIHaHHI 3a JIOTIOMOT OO
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HOBHUX TexHOJIOTiIH. Taki acmekTH € YacTHHOI0 3aXOiB I0JI0 YIPABIIHHS SKICTIO BWJIMBKIB Ha eTami
TEXHIYHOT0 Iepeo30poeHHsl BUpoOHHUIITBA. [loka3zaHo, ik MOXke OyTH BUKOPUCTAHUI MaTeMaTUYHUN anapaT
Teopii CTATUCTUYHHUX irop UIsi BHOOpPY ONTHUMAIBHUX CTPATETiii TEXHIYHOTO TEepeo30pOEHHS B yMOBax
OCBOEHHS HOBUX TEXHOJIOTYHUX TPOIIECIB TUBAPHOTO BUPOOHHIITBA

Kiro4oBi cjioBa: ynpaBimiHHS, TEXHIYHE TIEPEO30POEHHS, ONTUMAIIbHA CTPATETis

Quality Control at foundries technological aspects in selection of optimal strategies for technical
reequipment / D. A. Demin // Bulletin of NTU “KhPI”. Series: New desicions of modern technologies. —
Kharkov: NTU “KhPI”, 2014.-Ne 7 (1050).- P.42-52. Bibliogr.:18. ISSN 2079-5459

The paper analyzes the technological aspects of the performance criteria of technical re- reflect the
requirements of the quality of products produced by the new equipment with the help of new technologies.
These aspects are part of the quality management activities castings step modernization of manufacture.
Shown , can be used as the mathematical apparatus of statistical games to select optimal strategies in terms
of technical re- development of new technological processes of foundry

Keywords: management , technical re-equipment , the optimal strategy
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PEAJIMBAIINA 3ATAY YIAJEHHBIX U3IATEJIbCKHX CUCTEM C I10-
MOIBIO CUCTEMBI YIIPABJIEHUA BUPTYAJIM3ZALIUEHN OVIRT

[TpeioskeHO pelieHre OCHOBHBIX IPOOJIEM yNAJIEHHBIX H3IATENbCKUX CHCTEM C TIOMOIIBIO CHCTEMBI
yIpaBlieHUs] BUpTyaln3anuei oVirt 1 CUCTEM JIOCTaBKH MPWIIOKCHHI Ha yIaJeHHbBIE CHCTEMBI. Takxke ObUIO
MIPOBE/IEHO CPAaBHEHHE MPOM3BOJUTEIBHOCTH CHCTEMBI Ha (PU3NYECKOM U 00JIAYHOM CepBepax.

KiroueBble cjioBa: oOnauyHble TEXHOJOIMM, YJAJE€HHbIE H3/1aTEIbCKUE CHCTEMBI, BUPTyaIU3allus,
yAaJeHHBIA pabOYni CTOI.

BBenenne. B nactosiiiee Bpemsi ¢ pazBuTHeM MHGOPMAIMOHHBIX TEXHOJIOTHI Bce Oolee
Pa3BHUBAIOTCS YAJICHHBIC KOMIIBIOTEPU3UPOBAHHBIE HACTOJIBHBIC M3AATEIBCKUE CHCTEMBI - TaK
Ha3bIBa€MbIC «OHJIAWH mMonurpaduu», KOTOPHIC IO3BOJISIIOT KJIMEHTaM Cclejarh 3aka3 Ha
MIPOM3BOJICTBO MPOAYKIINH, HE BRIXOAA U3 AoMa. K TakuM cucteMam OTHOCHTCs cucteMa Web-
to-Print. Cpenu mpeuMyIIecTB HCIONb30BaHUsS cucTeMbl Web-to-print — BO3MOXHOCTH IS
tunorpaduii, AU3aiHEPOB, KOPIIOPATUBHBIX KIIMEHTOB M IIUPOKON MYyOIHMKH MMETh OCTYI K
YaCTHOMY WJIM ITyOJMYHOMY KaTajory IIa0JIOHOB, W3MEHEHHsS B KOTOPOM MOXKHO BHOCHTH
BILJIOTH JI0 Hayaja rmeyaru. Takue CUCTeMbl Majo3aTpaTHbI AJisi KIIMEHTOB U AKOHOMST paboudee
Bpemsi Tunorpadgusm. K Hemocrarkam 3TOW CHUCTEMBI MOXHO OTHECTH TOT (haKT, dHYTO
tunorpadu U PEKJIaMHBIC areHTCTBA CETMEHTA MaJloro M CpeaHEero OW3Heca OTpaHUYCHBI B
JOCTYyTIe K pEIIeHUsIM Ha 0a3e CepBEPHOTO MPOTPAMMHOT0 0OecreueHus], PEI0CTaBISIONIETO
KImeHTaM cepBuc Web-to-print.

Heab padorsl. Llenpto paboThl sIBISETCS peanu3anus 3a7ad yAAICHHBIX H31aTelTbCKUX

CHCTEM C IIOMOIILI0 CUCTEMBI YIIPABICHUS BUPTyau3aIueii o Virt.
MeToanka 3kcnepuMeHTOB. BEIOOp MHCTpYMEHTAIBHBIX CPEACTB JJI peaju3aluu 3a1a4 yja-
JICHHBIX U3/IaTEIhCKUX CHUCTEM UCXOWI M3 aHAJIM3a OCHOBHBIX HEJIOCTATKOB JAHHBIX CHUCTEM.
Br110 mpeAcTaBieHo OMMCaHUe CUCTEMBI ¢ TOYKU 3PCHUS KIMCHTA ¥ UCTIONHUTENS. AHAIN3 d(-
(EKTUBHOCTHU PEIICHUS TPOBOIUIICS C MIOMOIIBIO CPABHEHUS TPOU3BOAUTEIHLHOCTH CHCTEMBI Ha
(bu3nuecknx u o0JavYHbBIX cepBepax.

OO0cy:xneHue pe3yabTaToB. belTH BBIIETICHBI OCHOBHBIC HEAOCTATKH yAAICHHBIX
U3JATEILCKUX CUCTEM, TAKHUE KaK:

- ISl TIOJHOLIGHHOM pealii3allii JaHHOTO CEepPBHUCAa HEOOXOIMM MOCTOSHHBIN KOHTPOJb
HCIIOJIHUTENCH HaJl 3aKa3aMH;
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