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BE3OINIACHOCTbD TPYJA ITPOMBIIIJIEHHBIX INPEANIPUATUAX
Maxmynos FOcyd AGaycannoBuy
K.T.H JIOUEHT UHCTUTYTa TEKCTUIILHOW U JIErKOU
npoMeinieHHocTd MunBVY3a PY3

Meponpustaii 1Mo 0e30MacHOCTh KU3HEACITCIIBHOCTH XapaKTEPEeH 3HAYUTEIbHBIH 00BheM
SKCIIEPUMEHTAJIbHBIX PA0OT HAa CTAJUU HAY4YHBIX JIaOOPATOPHBIX, MHPOMBIIUIEHHBIX U
MOJIyIIPOMBILIUICHHBIX HUCCIIEZIOBAaHUM, MPEIONpeaesieT MEepCHeKTUBHOCTh PUMEHEHUS
AKCIIEPUMEHTAIbHO-CTATUCTUYECKUX METOJIOB MOJEIUPOBAHUS, KOTOPOM LENbI0 H3YYECHUS
U aHajgu3a MHCCIIEeN0BaHUs B oOnactu 0e30MacHOCTh TpyHa MaTEMaTHYeCKOI 0
MOZACIIMPOBAHUA ABJIACTCA OIIPCACICHHUC q)YHKHI/IOHaHBHBIX 3aBUCHUMOCTEHN BXOOHBIX H
BBIXOHBIX ITapaMETPOB HCCIICAOBAHUA, IPHUHATHC peH_IeHI/Iﬁ MO]ICJ'ICﬁ, IMPOTHO3UPOBAHUEC
3HAYCHUH BBIXOAHBIX BEIIMYMH TIPOIIECCa BO BPEMEHH, pa3paboTKa peKOMEeHIanui (mim
CHCTEM) 110 €ro 6€30IaCHOMY YIIPaBJICHUIO.

KiyeBble ciaoBa: be3zonacHOoCTs TpyJa — 3TO CHCTEMHBIM —aHAIIN3 TPYIOBBIX
3aKOHOJATEIbHBIX AKTOB KOTOPBIA BKJIIOYACT ceOs TEXHUUYECKUM periiaMeHT Oe30IacHbIi
SKCIUTyaTalusi 000pyA0BaHMsI, MalllMH U MEXaHU3MOB;

[Iym u BuOpanus - MEXaHMYECKOE KOJICOaHUsSI YIPYTUX TeJl KOTOPBINA BIMSET HAa OPraHU3M
YeJI0BEKa, B YaCTHOCTH IIIyM COIPOBOXIACTCS C BHOpALUii.

Introduction

B nocnennee Bpems METO1bI MATEMATUYECKOTO MOAETMPOBAHUS UCIIONIB3YIOTCS IIPU PEILIEHUN
3a7a4 0€30MacHOCTH TPYyAd. DTH METO/AbI MO3BOJISIOT ONPEAENIATh MYTH COBEPIIEHCTBOBAHUS
pa3IUYHbIX TEXHOJIOTMYECKMX MPOLECCOB, NMPOBOJUTH AHAIM3 PEKUMOB DKCIUTyaTallud U
BbIOpaTh Cpeay HUX ONTHUMAaJbHBIE MO KpUTepHsM Oe3omnacHocTH. Kpome Toro, mosBisiercs
BO3MOXHOCTb IMPEACKA3bIBATb TCHACHIMKW HU3MCHCHHSA HHTCPCCYIOIHX nokasarejieii BO
BPEMEHU U IIPOBEPSTH BELIBUHYTHIE THIIOTE3EL O CTPYKTYPE U MEXaHU3ME IIPOLIECCOB.

s Ge30macHOCTH TpyJla XapaKTepHbl MHOrooOpasue  pellaeMbIX 3aJad U Hajludue
HalpaBJIeHUH, CBA3aHHBIX C (yHIAMEHTAIbHBIMU €CTECTBEHHBIMH HayKaMu. Tak, BOIPOCHI
TEIJIO3aIIUThI TECHO CBSI3aHBI C KJIACCHYECKOW TeopHrel Maccol U TemI000MeHa, TP PeIIeHIH
KOTOPBIX C YCIIEXOM HCHOJNb3YIOTCS YpPaBHEHMsS TEOPHUM KOHBEKTHBHOTO M JyYHCTOTO
terioooMeHa. [Ipu opranuzanuu 3amyThl OT BUOpAalMM M IIyMa MPUMEHSIOTCS METOIbI
KJIAaCCUYECKON MEXaHHUKH, TEOPUU KOJIeOaHUN U aKyCTHUKH.

HccnenoBanne  BEHTWISIUMM — NPOM3BOACTBEHHBIX  ITOMEIIEHUWHM TECHO  CBSI3aHO C
a’pOIMHAMUYECKOMN WITN THAPOA3POMEXAHNKOM.

B ocHOBe pemieHns BONpoCOB 3aIIUThI OT IMOPAKEHUS MIEKTPUYECKHUM TOKOM JIEXKAT 3aKOHbI
JJIEKTPOTEXHUKHU U DJIEKTPOMATHETU3MA.

Co3nanne  (u3MYECKUX ACHEKTOB YJAaBIMBAHWS MBUIM U Ta30B  ONUPAETCS HA 3aKOHbI
KJIACCUUECKOM T'MIPOa’dpPOMEXAHUKH, CTATHCTHUECKOW W MoyeKkyisipHoM ¢usuku (1). U
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HaKOHEl, JPrOHOMHUKA OIMPAeTCd Ha JOCTHXKCHHS  MEOUIMHCKUX, ICHUXOJOTHYECKUX,
OMOJIOTMYECKUX HAYK.

Takum  oOpazom, crerupuka MEpONPUSTHIA MO OE30MaCHOCTh >KU3HEACSTEIbHOCTH, IS
KOTOpPBIX XapakTepeH 3HAYUTENbHBI O0BEM  SKCHEPHUMEHTAJIbHBIX pPAa0OT Ha CTaJAuu
7a00paTOPHBIX, MPOMBIIUICHHBIX U IMOJYIMPOMBIIUICHHBIX HCCIICAOBAaHUMN, MPENONpeenseT
MIEPCIIEKTUBHOCTh MIPUMEHEHUsI,  BO-  IEPBbIX.  AHAIUTHYECKHUX,  BO-BTOPBIX,
JKCIIEPUMEHTAIIbHO-CTATUCTUYECKUX METOZ0OB MOJIEIUPOBAHUS.

B nmnepBom ciydyae ypaBHEHHsI IMHAMUKH M CTaTUKUA COCTaBIIAIOTCS HAa OCHOBE aHaIM3a
(U3UKO-XUMHUYECKOW CYIIHOCTH TMPOLIECCOB, MPOUCXOMANIMX B OOBEKTE, W MPUMEHEHUS
3aKOHOB COXpAaHEHHs SHEPrMM M BellecTBAa. Bo BTOpPOM cilydae INpH HEMOJIHOM 3HAHUM
MEXaHU3Ma IIPOLIECCOB U CYIHOCTU BHYTPEHHEH CTPYKTYpbl, KOIJla 3HAUEHUS BBIXOJHOU
BEIMYMHBl HE HAXOAATCS B OJHO3HAYHOM 3aBHCHMOCTU C BXOJIHBIMU BO3ACHCTBUSIMM,
UCCIIEZIOBAaHUE IMIPOLIECCOB IPOBOJUTCS C HUCIOJIB30BAaHMEM CTATUCTUYECKH-BEPOSTHOCTHBIX
MeronoB. Hambonee panpioHaIbHOM SBISETCS Takas cXeMa HMCCIENOBaHHs Korja oOriee
MaTeMaTH4ECKOE OMMCAHUE HAXOAAT C IOMOILBIO AHATTUTUYECKUX METOJI0B, MO3BOJISIOLIMX HA
OCHOBEe (DM3MYECKOM CYIIHOCTH Tpoliecca NONy4YuTh OOIee pelleHrue 3a/ayH.
OKCNEpUMEHTAIbHO-CTATUCTUYECKME METO/bl B 3TOM Cllydyae IOMOTalOT YCTaHOBHUTH MJIs
KOHKPETHOTO O0ObEKTa JUarna3oH UW3MEHEHHs KOHCTAHT, NpeleNbl BapbHUPOBAHUS
YOPaBJSIIOIIMX — [apaMeTpoB, JOMYCTUMOCTh 30H BapbUpOBaHUS Ui  0OecreueHUs
0€30MacCHOCTH U JIp.

KoneuHoii  menpl0  MareMaTMYeCKOro  MOJCIMPOBAaHMUS — SIBJISETCA  OIpEIeIICEHUE
(YHKIIMOHAIBHBIX 3aBHCUMOCTEW BXOJHBIX U BBIXOJHBIX MapaMETPOB, OOBEKTOB MPUHSATHE
peleHnii MoJeel, IPOrHO3UPOBAHNE 3HAUYEHUH BBIXOAHBIX BEJIMYMH IIPOLIECCa BO BPEMEHH,
pa3paboTka peKOMeHalui (UM CHCTEM) 110 €ro 0€30MacCHOMY YIPaBJICHHIO.

Hcxos n3 cka3aHHOTo MPU MCCIIEIOBAHUAX B 00JaCTH O€30MaCHOCTH TPya MOKHO HAMETHTh
CIIeAYIOIIHE HapaBieHus A 9Q(HEeKTUBHOTO TMPUMEHEHHUS YIIOMSIHYTBIX METOJIOB:
1.Ucnonp3oBaHne METONOB MaTEeMAaTUYECKOIO MOJEIMPOBAHUS JJISl OLUEHKH OTHENbHBIX
CTOPOH B3aMMOJCWCTBHS YEJIOBEKA C IPOU3BOJACTBEHHOM CpEAOW M JUIsl HCCIEIOBAaHUS
3aBUCUMOCTEH  MeXIy MapaMeTpaMd B JIaDOpPATOPHBIX, IMOJYNPOMBIIUIEHHBIX U
MIPOMBIIIEHHBIX YCTaHOBKAX.

2.MareMaTu4eckoe ONKMCAHME W ONTUMHU3ALMS TMPOCKTUPYEMBIX WM HaXOISAIIUXCS B
SKCIUTyaTalldd  CJIOXHBIX  MPOLIECCOB, I  KOTOPBIX  XapakTE€pHbl  OTPULIATEIHHO
BO3/IIICTBYIOIIME Ha YeTIOBeKa (PakTophI.

3.Co3nanne aBTOMAaTU3MPOBAHHBIX CUCTEM YIIPaBJIEHUS 0€30MaCHOCTU TPyJia U €€ KOHTPOJIS
C IPUMEHEHUEM CUETHO — PEILAIOUINX AJITOPUTM MEXaHHU3MA.

Kaxxnoe w3 Ha3BaHHBIX HaIIpaBJIICHWH BKIIIOYAET OIPEIEICHHBIE TPYIIBI 33had. PemieHne

KOTOPBIX 00€CTIeYrBaETCsl COOTBETCTBYIOIIMMHU METOIaMH MaTEMaTHUYECKOT0 MOJICIIPOBAHUSI.
Ha cranqun mpeaBapuTeNbHOrO U3y4EHUs] OOBEKTa MCCIIE0BaHMs, KOT/la U3 OOJIBILIOro Yucia
(akTOpOB HYKHO BBIJIEIUTH HanboJIee BaXKHbIE,  MHEHUS 00 UX BaXKHOCTH B JINTEPAType HOCST
MIPOTUBOPEUYMBBIN XapaKTep, UCHOIb3YETCs METO AallPHOPHOTO PAaH)KUPOBAHUS (PaKTOPOB, WK
METOJ paHrOBOW Koppesiu (2). laHHBII METOI IPUMEHSIOT B CIIydasiX. KOTJa BapbHUpyeMble
KayeCTBEHHBbIE NPU3HAKH HE MOTYT OBITh BBIPAXKEHBI YHUCIOBBIMH  MOKa3zarensimMu. Ha
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CJICTYIOIIEM dTaIe, MPU CPaBHUTEIHHO OOJIBIIOM YKciie (hakTopoB (Oosee 5-7),0ka3bIBArOIINX
BIIMSTHHE HA TIPOIIECC ,3a/1a49a UX COKPAIEHHsI PEIIaeTcsl MeTOIOM ciaydaitHoro Oamanca (3).B
pabote (4) WITIOCTpUpPYETCS NMPUMEHEHHE METO/Ia PAHTOBOW KOPPENSIUK TIPU BBISBICHUU
CTEIICHH BIIMSIHUS SHEPTeTHUECKUX XapaKTEPUCTUK BUOpAIuK (YpOBEHb B CKOPOCTh BUOPAIHH,
XapakTep U MPOJOJHKUTEIILHOCTD BO3JICHCTBUS U JIp ) BBI3BIBAEMBbIE €10 3a00JI€BaHUSL.

Ha stamax mpeaBapuTenbHOrO HUCCiIEAOBaHUS O0BEKTOB, KOTJAa U3YyUYalOTCs XapaKTePUCTUKU
OTJENBHBIX MapaMeTPOB, BO3HUKAET HAXOXKICHHS pacHpeieNieHHUs CIydyailHbIX BeluduH. B
JTAHHOM CJIy4YaiHbIX 3HAHUE 3aKOHOB pacrpeesieHHs CIOCOOCTBYET MpPaBUIBLHOMY BHIOOpY
METOZIOB CTATUCTHUECKOM 00pabOTKHU U OI[EHKH XapaKTEPUCTUK U3y4aeMbIX MapaMeTpoB. ITO
MO3BOJIICT ~MPOTHO3MPOBAaTh BO3HMKHOBEHHE ONACHBIX CUTyallMid W  pa3pabarhiBaTh
MEpOIIPUATHSI, HA  NPEAOTBpAIICHWE [PUYMH, BBI3BIBAIONIMX  NPO(ECcCHOHATBHYIO
3200JIEBAEMOCTh M TPABMATH3M.

HaxoxeHre 3akoHOB pacrpeieneH st B 00JacTH HCCIEA0BAaHUHN 110 O€30ITaCHOCTH TPY/Ia 4YacTo
SIBJSIETCS] CAMOCTOSTENIFHOM 3a/1aueii. 3HaHUe STHX 3aKOHOB MPHBOAUT K HETIOCPEICTBEHHOMY
OTpENIeNICHUI0  Oe30MacHbIX PEeXUMOB paboThl  obopymoBanus. Hampumep, o0TKa3bl
TEXHOJIOTUYECKOTO 000PYI0BAHUS, UMEIOILIME IPSAMYIO CBSI3b C TPABMATU3MOM, Paclpe/ieieHbI
o 3akoHy [lyaccona, moaTomy 6e30macHOCTb 000PYAOBaHUS OIIEHUBAETCS HA OCHOBE JAHHOTO
pactpenenenuss (5). PacmpeneneHue HECUaCTHBIX CIy4YaeB MO TSHKECTH  XOPOILIO
anmpOKCUMHUPYETCS Y(p)- paclpeieICHUEM .

HanGonee ynoOHO mpesicTaBieHre pa3IMyHOTO BHJA pacrpeneseHuii B Buae ypaBHeHuid. C
ATUX TMO3MLMUH pachpefesieHne HECUYACTHBIX CIIy4aeB IO TPOU3BOJCTBY B LEIOM U TI0
OTJENbHBIN Ipodeccrss XOpOoIIO ONMUCHIBAETCS YPaBHEHUSIMU MHOYKECTBEHHOM HEIMHENHOU
perpeccum .

[Ipu BbIONHEHMM pPabOT, CBA3aHHBIX C PEIIEHUWEM 3a7ad IEepPBOrO HAIMpaBIEHHs, KOTAa
OIPEAEISIIOTCA:  3aBUCUMOCTh TpaBMaTHU3Ma U NPOQECCHOHAIBHBIX 3a00JIeBaHUN  OT
TEXHOJIOTUYECKUX, TCUXO(PU3NOIOTHUECKUX, OPTaHU3AIMOHHBIX TMPUYUH M  COIHATIBHO-
THTHEHUYECKUX YCIIOBUHM TPYy/a; XapakTep BIUSHHS OCBEIICHHOCTH, IIyMa, 3albUICHHOCTH U
npyrux (GakTopoB Ha MPOU3BOAUTEIBHOCTH TpyAa (7); CBA3b MEXIy O€30MacHOCTBIO U
OKCIUTYaTalluOHHON HQJIOKHOCTBIO  00OpPY/JIOBaHWS, BJIMSHAEC KOHCTPYKTUBHBIX U
TEXHOJOTUYECKUX (PaKTOpOB HAa BHOPO - M IIYMOAKTUBHOCTh MAIIMH U MEXaHH3MOB B
YCIOBUSAX HOPMAIBbHOM KCIUTyaTallui ¥ MPH JUATHOCTUKE UX HEUCTIPABHOCTEH ; KOOPIUHATHI
YCTaHOBKHM JIaTUMKOB COCTOSIHUSI BO3JYLIHOM Cpelibl,- YCIEHIHO HCIOJb3yeTcs Ha METOJ
KOPPENSIUOHHOTO aHallM3a, TO3BOJSIIOIIMK TMOMYYUTh TapHBIE MEXIY MPUYHMHHO-
CIIEZICTBEHHBIMU (haKTOPAMH.

[Tpu onpeneneHny COBOKYITHOCTHU OLIEHKU BIUSHHS MPUYMHHBIX (AKTOPOB HA yCIOBUS TPYIa
pabOTArOIINX UCTIONB3YIOTCSI METOIBI MHOTO(AKTOPHOTO TUCTIEPCHOHHOTO M PETPECCUBHOTO

aHaJIM30B C OLIEHKOM JIOCTOBEPHOCTH TMOJNYYEHHBIX JAHHBIX 110 COOTBETCTBYIOIIUM
CTaTUCTUYECKUM KPUTEPUSIM. 3/1ECh KE PEIIAIOTCS 3a/1a4uy ONpeIesIeHUs] YpOBHEH 3HAUMMOCTH
pacueTra JIOBEpUTENbHBIX TPAaHUIl IMPOBEPKH TUIOTE3 C MPHUBICYEHUN amnmapara TEOpUHU
BEPOATHOCTEW NpUKIAAHON cTaTUCcTUKU(8). IIpuMeHeHne »THX METOIOB IO3BOJSAET HX
[I0JIb30BaTh IIOJYYEHHBI M3 IaCCMBHOIO O3KCIEPUMEHTA CTAaTUYECKUN Marepuan Juis
IIOCTPOEHMSI MOJIENb OTPAKAIOUIEH OJHOBPEMEHHOCTb Ba3JEMCTBUSA KOMILJIEKCA BXOJHBIX
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(aKTOpPOB, OLIEHUTH BIMSHUE OTAEJIBHO KaX/10r0 (PaKTOPa, IPOBECTH aHAIU3 U MHTEPIIPETALIUIO
MOJIeTIeH B COOTBETCTBHUH C (PU3NYECKON CYIIHOCTBIO UCCIIEyEMOro Mporecca.

B mpaktuke paboT mo oxpaHe TpyJa 4acTO PEIIAIOTCS 3aJaud ONpENENCHUs] BEPOSTHOCTH
COOBITHH, SKCHEPHUMEHTATBHOE KOTOPBIX 3arpyAHeHo. OObYHO MMOJ00HAs —OLEHKa
MIPOM3BOAMTCS JUIA BBIBICHHUS HauOoJee PalMOHAIBHBIX KOHCTPYKTHBHBIX MapameTpoB
3JIEMEHTOB 0e30IacHON B NEPCIEKTHBE TEXHUKU. B OCHOBE Takux paboT JIeKaT TEOPEMBI O
CIIOKCHUU M YMHOKE€HUU BEPOATHOCTEH, MOHATUE MOJHON BEPOATHOCTU M TEOpPEMa TUIIOTE3
(popmyna beiieca).

[Ipumepamy mNpUMEHEHHs BEPOATHOCTHOIO IOAXOJAA CHY)XKaT peleHHus 3a1ad 110
MOJICTIMPOBAHUIO ¥ aHATUTUYECKOM OLIEHKE yCJIOBUI 0€30MacHOCTH TpyJa , OLEHKE YPOBHS
0€30MmacHOCTH Pa3padOTOK U 10 MPOTHOZUPOBAHHIO BEPOSITHOCTH MPOU3BOJACTBEHHBIX TPABM .
IIpu omenke Oe3omacHOCTH O0OPYJOBAaHHS MPOM3BOACTBEHHBIX KOMIUIEKCOB CO CIIOKHOM
CTPYKTYpOHl C pasJIM4HBIMM  YCJIOBUSIMH  JKCIUIyaTallud  MpPEANOYTEHUE  OTIAeTCs
cratucTuyeckoMy merony Monte-Kapiio (B ocHOBe- 3aKOH OOJIBIIMX YHCENl U IPEIENIbHBIC
TEOPEMBI).

HeoTbemiiemoii yacThi0 OOJIBIIMHCTBA JIAOOPATOPHBIX U MOTYIPOMBILIUICHHBIX UCCIIEA0BAaHUI
B 0o0iacTu 0e30macHOCTH TpyAa SIBISETCS PELICHHE CIOXKHBIX MHOrO(QaKTOpHBIX 3a1ady. B
OCHOBE 3TOr0 pELICHUs JIeKAT HSKCIEPUMEHTAIbHbIE MCCIEAOBAaHUSA TP BO3MOKHOCTH
aKTUBHOI'O BO3JEHCTBHUSI Ha YIPaBISIOLIME TIapaMeTpbl. Takue 3aJadd BCTPEYaroTCs,
HalpuMmep, B 3prOHOMUKE, ra30MbUICYJIaBINBAHNHN, BEHTUISLINMY, TJ€ 3a4acTyl0 UCCIIEI0BaHUS
IIPOBOJATCSI HA MOJENbHBIX WM HAaTypHBIX YCTAHOBKAaX, IO3BOJISIONIMX AKTUBHO
BO3/ICHICTBOBAThH HA YIPABIISIONINE TAPAMETPBHI.

TpaguuuoHHBIE METOABI MCCIEJOBAHHUM, HCIOIB3YyEMbIE I 3TUX LEJIEH, CBA3aHBI C
TPYAOEMKUM DKCIEPUMEHTOM, OCHOBAHHBIM Ha IOOYEPEIHOM BapbUPOBAaHUM OTAEIBHBIX
HE3aBUCHMBIX NEPEMEHHBIX, KOTJla OCTAJIbHBIE IIEPEMEHHBIE COXPAHSIOTCS HA HEM3MEHHOM
YPOBHE.

VkazanHple 3amauud  Haubosee A((EKTUBHO  pEIIAIOTCS  MYTEM  HCIOJb30BaHMS
MaTeMaTUYECKUX METOJOB IUIAHUPOBAHUS M aHAJIM3a SKCIEPUMEHTa , TO3BOJISIIOIIUX PE3KO
COKpAaTUTh KOJIMYECTBO ONMBITOB. OIHAKO 3TH METO/IbI, K COXKAJICHHIO, HE HAIIUIH €111€ ITUPOKOTO
MIPUMEHEHHMSI B 00JIACTH MCCIIE0BAHUN IO 0€30MaCHOCTH Tpy/a.

IIpu pemeHny 3a7a4 BTOPOrO HAIPABJIEHUS YacTO BO3HMKAET HEOOXOIUMOCTb OIpEeTIeHUs
MaKCUMAJIBHBIX MM MHHHUMAJIbHBIX 3HA4eHUIl BBIXOAHBIX NapameTpoB. HaxoxneHue
COOTHOILIEHUS] 3HAYEHWM BBIXOJHBIX IapaMETPOB, JOCTUTAETCS METOJAaMH ONTHMHU3ALUU.
Ontumu3anust MOXeT ObITh OCYIIIECTBIEHA Ha OCHOBE MaTeMaTU4eCKOW MOJENTH WM ITyTeM
HEMOCPE/ICTBEHHOTO IMOMCKAa ONTHUMAJbHBIX YCIOBHA Ha OOBEKTE B 3aBHCUMOCTH OT
BBIOPAHHOTO METO/IA.

CornacHo kiaccu(UKalMd METOAO0B ONTHUMM3ALMM, NMPHUBEIEHHOW B paboTe, pa3iuyaroT
CIIEAYIOLINE METObI OMCKA ONTHUMYyMa: aHAIUTUYECKHE, MaTEMaTHUYECKOTO,
[IporpammupoBanus, CTaTUCTUYECKHE, aBTOMaTHYECKHeE, aBTOMaTHUYECKUE c
CaMOHAaCTPaUBAIOIUMHCS MOJIEISIMU.

K nanHBIM MeTO/1aM HEOOXOIMMO OTHECTH TaKXKe aBTOMAaTH3aIMIO0 MPOLIECCOB MHKEHEPHOTO
TpY/a, I KOTOPOH — CHIPKEHHE TPYI0EMKOCTH paboT MpH MOUCKE ONTUMATbHBIX POEKTHBIX
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pemrennii. Takue 3a7auvl BO3HMKAIOT, HAPUMEp, NPHU pacyeTax BEHTHJISILMOHHBIX CHUCTEM,
KOTJ]a HEOOXOIMMO Y4YeCTh HAUMEHbIINE W HAHOOJBIINE JOMYCTHMbIC 3HAYEHUSI CKOPOCTEH
BO3/1yXa, HOMEHKJIATYpy ¥ KOMIUIEKTAlMIO0 00OpYHAOBaHMUS, 1CHCTBUTEIbHbBIE COTPOTHBIICHHUS
TPOWHUKOB, KPECTOBHH U T.JI . XapaKTEPHbI B ’TOM HAIIPABJICHUH pabOThI 10 CO3/IAaHUIO CUCTEM
AaBTOMATHU3UPOBAHHOTO  ONTHMAJIBGHOTO  TPOCKTUPOBAHUS M aHaAIW3a  KOMIUIEKCA
TEeMIUIOOOMEHHBIX aIllapaToB , a TAKXKE 10 KOHCTPYUPOBAHHIO B 00JIaCTH BUOPO3AIIUTHL.
Pemenne 3agaq 3Toro HanpaBieHHus: 00ECIIEYMBACTCS] METOIaMU TEOPHH CHCTEM JIMHEHHOTO U
HEJIMHEHHOTO POrPaMMHPOBAHUS, ¢ IOMOIIBIO KOTOPBIX IPOIECCH OMMCHIBAIOTCS CHCTEMOM
anreOpanueckuX YpaBHEHHH HEpPaBEHCTB- OTPAaHMYECHUH, MHUHUMHU3UPYEMBIX HEIMHEHHBIM
(byHKIHOHAIOM — 11e1€BOH (DyHKIIMEH U ypaBHEHUSMH CBSI3H.

[IInpokoe pacnpocTpaHEHUE B IMOCIEAHUE TOABI MOMYYMIN PAabOTHI MO CO3JAHUIO CHUCTEM
ABTOMATHU3UPOBAHHOTO YIPABJICHUSI OXPAaHOH TPy/Jla U €€ KOHTPOJIS Ha YPOBHE MPEIIPHUSITHH,
OTpaciii ¥ peruoHa, Oasupyrompecs Ha OONBIINX TEXHHYECKHX BO3MOYKHOCTSAX
BBIYHCIIMTEIILHBIX MAIlIMH. TpeThe HapaBlIeHHE NOIYIHIIO HEOCPEACTBEHHOE OTPAKEHNE TIPU
pelIeHnH MPOoOIeMBbI COBEPIIIEHCTBOBAHUS METO/IOB YIIPABIICHUS OE30IIACHOCTH TPY/Ia.

B oGmnactu oxpaHsl Tpy/aa y>kKe CO34aHbl JIOKaJIbHbIE CHCTEMbI aBTOMAaTH3UPOBAHHOTO KOHTPOJIS
BO3IyIIHOTO OacceliHa. Llenp MX opraHu3anuy — Ta30BbI KOHTPOJb BO3/IyXa XUMHUYECKHX
NpeINPUSATHI U BbIJa4a MOTPEOUTENSIM CIIPABOYHOM HH(POPMALIUH O KOJTMYECTBEHHOM COCTaBE
BEIIIECTB, 3arps3HAIOMMX atMochepy . VIMEroTcss TeXHUYECKHe pelieHHs A pa3padoTKH
OTPAclieBBIX ~ ABTOMATHU3UPOBAHHBIX CHCTEM ydYeTa, aHauu3a M [PeAyNpPEeKICHUS
MIPOM3BOACTBEHHOTO TPAaBMAaTH3MA .

[Ipu BEIMONTHEHNN PabOT TPETHETO HAIPABICHHS CIEIYET YCTAaHOBUTH, BO3MOXHBIE TTOTOKH
MH(pOPMAIIMHU, ONPEAETUTh BEIOOPKH, YaCTOTY CheMa JaHHBIX M BpeMsl HHTerpupoBanus. Jlis
3TOTO YCHEUIHO MOTYT OBIT HCIOJIb30BaHbl METO bl CTATHUECKON TUHAMHUKH U CIIEKTPAIILHOTO
aHaJIM3a.

Ilo 3amayam MccnenoBaHUS CHOJIA K€ MOXET ObIThb OTHECEHa 3PrOHOMMYECKas CHCTEMa, B
KOTOPOH pOJb YHPABISIONIIETO 3BEHA BBIIOJHAET dYeloBeK. [Ipomecc mocTpoeHHs Takoi
CHCTEMbI BKJIIOYAET JTarbl (POPMUPOBAHUS TICHXO(MU3UYECKOrO TOPTPETa OIepaTopa,
COTJIaCOBAHWE NIOTOKOB TOCTYMAOMIEH K HeMy WH(POPMAIIH 1 XapaKTEPUCTUK YIIPABISIEMOTO
mpolecca COOTBETCTBEHHO C IIPOIYCKHOW CIIOCOOHOCTBIO M IIOKa3aTeIsIMH OpraHn3Ma
yesoBeka. [Iporenypa Haxox1eHHs MHOTO()aKTOPHOI MOJIEH onepaTopa OCYILECTBIISIETCS C
MIOMOIIbIO KOPPESLMOHHOTO U (PaKTOPHOTO aHATH30B .

JUi1st cornacoBaHus XapaKTEPUCTUK OIlepaTopa U yIpaBisieMOro Mpolecca UCTI0NIb3yeTCsl METOT
OIUCAHUS JIEATEIbHOCTH Oleparopa IMepelaTOuYHbIMH  (YHKIHUSIMH, YTO MO3BOJIUT
KOJIMYECTBEHHO MPOAHAIM3UPOBATh TCUXO(PHU3HOJIOTHUECKHE OCOOEHHOCTH oOIepaTopa ¢
MTOMOIIBI0 KOd(pPpHITMEeHTa YCHUITEHUS, TOCTOSTHHBIX BPEMEHHU W YUCTOTO 3ama3/IbIBaHuUs

s u3yyeHus MHGOPMAIMOHHBIN BO3MOXKHOCTEH YelloBeKa — onepaTopa SproHOMHYECKHM
cucteMe Haubosee MIPEANIOYTUTENBHBIMU  ABJIIFOTCSI  METOJIbl  CTaTHYECKOM Teopuu
nH(bopMaIMU, KOTOpPbIE MO3BOJIMIM YCTAHOBUT YTO YEJIOBEK KaK MOTpeOUTeNh U MHOpMaun
(YHKIMOHUPYET aHAJIOTHYHA KaHATy C OTPaHMYEHHOM EMKOCTBIO .

[Ipouecc perieHust paccMaTpUBAaeMOro Kiacca 3ajad CBsi3aH IepepabOTKOM CTaTHYecKOro
Marepuaa, 4Tto TpeOyeT NPUMEHEHHUs BRIYUCIUTENBHBIX MalliH. [1o npuBeeHHBIM MeTO1aM
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CJICIOBAHUS U pacyeTa B MATEMATUUECKOM 00E€CIIEUCHUN BBIYHCIIUTEIbHBIX [IEHTPOB UMEIOTCS
pa3paboTaHHbIE CTaHJAPTHHIE TPOrPaMMBI, KOTOpPBIE MOTYT OBIT HCIIOJIB30BAHBI IS
BBINOJIHEHUS! HEOOXOAMMBIX pacyeTa Ha M.

Taxum 00pazom, METO/IbI MATEMAaTUUECKOT0 MOJEIIMPOBAHUS MOTYT OBIT YCIIELIHO IPUMEHEHBI
Ha Pa3JIMYHBIX dTarax UCCIEIOBAHMS MIPU PEIICHUH 337a4 0€30MaCHOCTH TPYAa, UM MO3BOJIUT
UCIIOJIb30BAaTh  OOJBLION  BO3MOXKHOCTH KOMIIBIOTEPHOM TEXHUKM M  00ecHeuuT
MHTEHCU(MKAIMI0 ~ HAy4yHO — MCCIIEAOBATENbCKUX paboT B obsactu 0e30MacHOCTh
KHU3HENEATEIBHOCTH B OTPACICH 3KOHOMHKH.
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