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VkasaHHble npreMbl yueOHoil paGoThl Ha 3aKMIOUUTENBHOM 3Tale PeLIeHH 3a1aui HaOpaBJICHbl HA CHCTEMATH-
3aUMI0 3HAHUI Y4alldXCs, HAa Pa3BUTHE WX MBIILIEHHS, Ha 00yuerHe WKONBHUKOB TBOPYECKON JIEATENBHOCTH, HA
(opMupoBanHe y HUX yMeHUH GukcupoBaTh H 06061AaTE Pe3ybTaThl CBOEH paGoTEI.

[TpakThka MOKa3LIBaeT, YTO TaKWe MpHeMbl yueOHOH padoTel, KaK: BeIENEHNE ONOPHBIX 3a/a4; WX pelleHHe n
MCHOJE30BaHUE NPV PEILEHUM CIOXHBIX 3a/1a4; U3yYeHHE CTPYKTYPhl PEIUCHUS 34/1a4; COCTABIEHHE CTEPEOMETPH-
4ecKUX 3a/lay; pellieHue OJHOH M TOH Xe 3a[aul pasnuYHEIMH MeTO1aMHM; BbIGOp 3G EKTHEHOrO METOA PeLICHHUS,
3aK/1a/IbIBAIOT OCHOBY B 3HAHMAX M YMEHMAX YYaLMXCA JUTA PELIEHHA JOCTATOYHO CNOMKHBIX CTEPEOMETPHUECKHX
3aj1ay.

Haubonbuiee 4ACI0 3a/1a4 B Kypce CTePeOMETPHH - ITO 3aa4i Ha BEIYHCIIEHHE PA3NIMYHBIX BEJTMUHH, a NOITOMY
0c0b0 orogopuM npuemsl yMeOHON JeATENbHOCTH YYallHXCs NO PelleHHio TakuX 3agad. K HAM MOXKHO OTHECTH:
rpyem npuHATHA yueOHO 3aJa4un; NpueM aHaJIHTHKO-CUHTETHUECKOTO MOKCKA PEILEHHS CTePeOMETPHUECKHX 3aau
Ha BLIMMCTIEHME, MPHEM MOCTPOCHHA CHCTEMBbl MOA3ANay, PellacMbiX OBWMM CMOcOBOM; MpHEM OCYUIECTBACHHS
KOHTPOJIS 3a MPOLECCOM PelleHus y4eOHOoM 3aK1auu; NpUEM OLCHKYM pe3yibTaTa peilueHus yuebHol 3anaun.

[IpremMamy BoIABIIEHUA BHYTPEHHEH CTPYKTYPhl CTEPEOMETPUUYECKUX 3a/aU HA BBIYMCIICHUE SBISIOTCS ClIEeLyIOo-
LHe: NPUEM BLIABACHHUS OCHOBHOIO OTHOWIEHUA, PEasiH30BAHHOIO Ha MpeiMeTHO obnacTu 3amaum; npueM aHIu-
THKO-CUHTETMYECKOTO MOWCKA PEIICHMA NeOMETPHUECKUX 3afay Ha BEIYMCIIEHHE; [IPHEM MOCTPOEHUs rpad-CXembl
noucka M pUKCALIMA HA HEM JJIEMEHTOB 3aJayuy; NPHEM MOCTPOCHUS BHYTPEHHEI CTPYKTYpB! 3a/iauH.

OTH npHeMsl cayxaT 3G QEeKTHBABIM CPEACTBOM TIPH MOCTPOEHHMH CHCTEM 3aja4, obJajaiolyX CBOMCTBOM
CTPYKTYPHOIA MONHOTBI.

K cucreme ydebHbIX 3aja4, HaNpaBleHHLIX HAa (JOPMHPOBAHNE NPHEMOB YueGHOMH JeATeNLHOCTH YUALMXCS 110
PeLICHHIO CTEPeOMETPHYECKHX 3a/1a4 HA BLIYHCIEHNE, CIENYET NPEABABNATE Clleayloliue TpeGoBaHus:

Jist o6yueHns ydaluxcs pelieHuIo 3ajaay, a BepHee 1d (GOPMHUPORAHHMS Y HHX OPHEHTHPOBOYHON OCHOBEI JEii-
CTBHIl B pellieHUH ONMpeNeieHHOro Kiacca 3aaaq, 3QMEeKTHBHLIM ABNSETCS NpPHeM MpeUIoKEHHs UM LeJIOil cepHu
3aja4 3TOro Kjacca ¢ roToBbIM nitaHom pelneHus. OCyiIecTsilsAd NPEANOKCHHBIN MNaH pelieHus KaxIoH 3a1aun,
YUEHHK OCO3HAET OCHOBHbIE CrOCO0bI W METOJB! PEIeHMs 3TUX 3ajad, WbOo, HECMOTPS Ha BAPMATHBHOCTL HX CO-
nepHaHus, OHH BCE OXBAYEHBI TeM OOIILMM, YTO ¥ COCTABJIAET CYTh HX PCIUCHHS.

CRHUCOK HCHONLICEAHKOT Jumepamypot

1. Januurep B. A. Meronuka obyueHHs yHalUMXCs CTEPCOMETPHH NOCPEACTBOM pellieHus 3adaq: yuebHoe nocobue. -
Omck: Maa-so OMITTIY, 2001. - 365 c.

2. Jaaunrep B. A. Metoj ananoruy Kak Cpe/iCTBO 06yUeHHN yualluXcs CTepeoMeTpHl: ydebnoe nocobue. - OMck: Man-so
OmMITTIY, 1998. - 67 c.

3. Janunrep B. A. O0 aHwIOrHAX B ILIGHUMETPHH U cTepeoMeTpri // Maremaryka B wwkole. - 1995, - No 6, - C. 12-16.

®OPMAJIM3ALIUA OCHOBHBIX [TPUHLIUIIOB YCTOUYUBOIO PA3BUTHS PETHOHA
U X MATEMATUYECKHI AHAJIU3
Hanunos H. H.
Kemeposciuii zocydapcmeennerii ynugepcumenn

I. Konuenuus ycroituusoro passurust [Konmror 1992: 5; Konuenuus 1996: 6; Hawe 1989: 7] npennonaraert
cOalaHCHPOBAHHOE Pa3sBUTHE TPHALLL: NPHPOAA - XO3AHCTBO - HACENIEHHe, MO3BOJIAIOLIEE AOCTHIKEHHE BBICOKOTO
YPOBHSA 61aroCOCTOAHMA HBIHC XKHUBYIHX JIOJAEH W COXpaHEHHE HEBO30OHOBIACMbIX NPUPOIHBIX PeCYpcoB s By-
AYIUEro rnNoKOJAeH!.

B Hacrosllee BpeMs B Hay4HOH NuTepaType MOSBWIOCH AOBOJILHO 0OMbINOE YHCO CTaTel, NOCBALISHHBIX pa3-
JIHYHBIM H]JOG.’I&MEIM YCTOP'H HBOTO pMBHTHH KaK HOBOM cbupmauuu HH3HH W JEATCIIBHOCTH YCIIOBEHECKOIo 061110-
ctBa. bonkwas yacte paGoT MOCBALUEHA IKOJOTHYECKOMY H JKOHOMHYECKOMY acrneKTaM YCTOHYMBOrO PasBUTHS, B
MEHBLIEH CTENEHH - COLHAILHOMY.

Tpo6iemsl ycToifiMBOTO pasBUTHS, MPH PACCMOTPEHHUH MX ¢ TOUYKH 3PEHUA YNPABJIEHYECKOrO aclekTa, 1o CBO-
eMy COepKaHUIO CO3BYUHE] ¢ ()OPMYIHPOBKOM ONTHMH3ALMOHHLIX 33434 U, KAK TAKOBLIE, OHH MOrYT ObITh HCClle-
A0BaHB! C MMPHMEHCHHEM METOL0B CHUCTEMHOI'O aHanuia, HccaenoBanmu onepauuﬁ, MaTeMaTHYECKOH TEOPHH ONTH=
MaJlbHbIX NPOLUECCOB. MCTOI[O.HOI'H‘ICCKHC ACNEeKThl MATEMATHYECKOI0 MOAENHPOBAHUSA 3a1ay4 yCTOﬁqHBOI’O paseHn-
TH paccMmarpuBaiucs HaMu B pabotax [danunos 2006: 1; Hauunos 2007: 2; Janunos 2007: 3]. B uux, B yactHo-
CTH, onpeie/ieHbl NPEeAnOChUIKH MNO3BOJIAKOUIHME HCCIE/I0BAHNE yCTDﬁ'—!HBOl’O Pa3’BUTHA OTHEJLHO B3STOrO pErioHa.

Hacmnmas CTaThs TMOCBALIEHA ¢0pMaﬂHBOBaHHOMy AHAJNKW3Y OCHOBHBIX NPUHLHIOB }'CTOH‘IHBOFO pa3sBHTHA -
c6a1aHCHPOBAHHOCTH H COCTOSITEILHOCTH BO BPEMEHH Pa3sBHTHA PErHOHA HAa OCHOBE MAaTEMATHYECKOTO MOJENHMpO-
saHua. [TpeanosnokuM, 4To Ha JUTHTENLHOM MHTepBane Bpemeny [0,7] mnaHupyeTcs nmepeBoj peroHa U3 HauaibHO~
ro cocrosuus x(0)= x° B Harepej 3allaHHOe KOHeUHOe COCTOAHHE x(T)=xT TakK, uToOel B X0J€ npotecca OblIn co-
GJ'I]OHCHI:I BCE l'I]Jl‘[l'[l.ll".I[lh! H HOPMBI KOHUENIHKH }‘CTOQ'{HBOFG Pa3BUTHA.

anH].LH!'l CG&.FI?IHCHP(}B&HHOCTH B KOHLETUMH yCTﬂﬁ‘{HBOFO PAa3BUTHUA NPEANONAraeT NOCTHXHEHHE 3aniaHupo-
BaHHBIX MOKa3aTeseH M0 BCeM c(epam KU3HEeAeATe/IbHOCTH (IKOHOMHYECKOH, SKONOTHUECKOH H COLMAnbHOI) 01
HOBPEMCHHO TakK, ‘1T061:1 B IpoLecce pa3sBUTHA OC)'LHGCTBJU{J'IOCI: criuasubBaHue CYLECTBYHOLWHX ﬂ.ucnponopuuﬁ Me-
KLY pasirdHLIMH chepami.
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[lpuHLKMN yCTONHYHBOCTH O3HAYAET COCTOATENILHOCTE BO BPEMEHH KaUeCTBEHHbBIX U KOJIHYECTBEHHbIX KDHTEPHEB,
HOPM M LICHHOCTEH, 3al0XKEeHHbIX B IUIaH JOJNTOCPOYHOTO Pa3BUTHA perHoHa. JIpyrHMH CIOBaMH, NpU pa3BUTHH
peruoHa no 3alIaHUPOBAaHHOMY CUEHApHIO (T.e. 10 ONTHMANbHOH TPaeKTOpHHM), B 060 MomeHT £€[0,7] ocTas-
masca (ele He peanus3oBaHHas) 4acTh TPAGKTOPHH Ha oTpeske [f, T] nomkHa GbITh ONTHMANBHOM B TOM M€ CMBICHE,
4TO M MepBOHaYaIbHaA TpaekTopusa Ha Beem unTepsane [0,7]. Takum obpazom, HapylleHHe NPUHLKNG YCTOHYHBO-
CTH 03HAYAET OTKJIOHEHHE B KaKoli-To MOMeHT BpemeHn te(0, T) OT 3alUIAHHPOBAHHOTO CLEHAPHs Pa3BUTHs (nepe-
OLIEHKY LICHHOCTeH), a 3TO, B KOHEUHOM CYETE, 03HauyaeT HCPeaTH3YeMOCTh, T.€. HECOCTOATEILHOCTL BO BPEMEHH
11epBOHAYANBHOTO TUIAHA Pa3BHTHA PETHOHA.

Jina dgopManusaumy NpUHIANOE cOalaHCHPOBAHHOCTH H YCTOHYHBOCTH PacCMOTPHM abCTPaKTHYIO MaTeMaTH-
YECKYHO MOJIE/Ib Pa3BUTHS PETHOHA, COCTOALILYFO M3 TpeX noacucteM (cm.[5]), B Gopme 3anauu ynpasnenus:

x()= filx, (e =D,u(t-1),5,), i=123; )
t=12,..T; )
X (0) =X, i= 1s2s3; (3)
u (el i=123; 1=01,.T-1; @)
x(MN=x, =123 (5)

B monenu (1)-(5) i=1,2,3 - HHIEKCBI 3KOHOMHYECKOT 0, IKOJOIMHYECKOr0 H COLMATBHOTO CeKTOPOB PEerHoHa co-

!
OTBETCTBEHHO; X; - KONWYECTBEHHAA XapaKTePUCTHKA COCTOAHHMA [-TO CEKTOpa B roa [ ,U" - COBOKYIMHOCTE JOMNYCTH-

MBIX 3HAYCHHI ynpaBasAOMKHX NMapaMeTpoB U1a CEKTOpa i B roJ1 f; aHUTHTHHECKH OHU ODBIYHO 33/1a10TCA CHCTEMaMH
HEPABEHCTB, OTPAXAIOIIKX OrpaHHYCHHLIC BO3MOXHOCTH YIIPABNCHMS, B Hawue# zamaue 310 MOTYT ObITh KBOTHpYE-
Mble OIpaHMYEHHS Ha HeBO300HOBIAEMBIE MPUPOAHLIE PECYPCHI, AOCTYNHLIE YPOBHH 3arpsA3HEHMS OKpYKalOleH
cpeabl, GNarococTOAHUA HACEIEHHA, COUHAILHBIE HOPMbI H T.A.; ff - GYHKUMA, OTpakaowas IHHaAMHYECKHe BO3-
MOMKHOCTH H3MEHEHHsA COCTOAHHA I-I'0 CEKTOpa 1nojg BO3IEHCTBHEM ynpasieHusn; §- CUMBOJIHYCCKOE obo3HaueHne
COBOKYITHOCTU CYLLECTBYIOIMX B3aUMOCBsA3el cexTopa / ¢ ABYMs APYTMMH ceKTopamMy (HanmpuMep, COBOKYMHOCTb
00muX LEHOBLIX MTAPAMETPOR).

[lox TpaekTopueii ycTORUMBOro pa3sBUTHA peruoHa B mojenu (1)-(5) Mel GyieM MOHMMAThH Takyl0 COBOKYITHOCTh
FO= RO HO.x0), 1=01..T} yoropag yioBneTROPAET CCAYIOLINM YCTOBUAM:

1) O =x, 50 =x/,i=123;

2) tpaextopus * ) oTBeuaeT npuHIMITY cHATAHCUPOBAHHOCTH;

3) TpaexTopus ¥ () cocrostensHa BO BpeMeHH Ha BeeM HHTepBase iaHuposanus [0, 7].

B 3TOM OonpefeneHH: Mbl HE BBLACHIAEM HOPMATHBHBIE YCOBHA YCTOWYMBOIrO pasBUTHA, TAK KakK MpEANonaraem,
YTO OHH YUYTEHBI [ipH NOCTPOEHHH MHOXECTB Ui,

2. B 3ot pabore B KauecTBe YNPaBIAIOMMX NMapaMeTpoB OyaeM paccMaTpuBaTh BblACNAEMbIE €KEroAHO ¢u-
HAHCOBBIC CPEICTBA HA Pa3BUTHE KAXIOTO U3 TpexX ceKkTopos. IToatomy u1) 6y1eM TpaKTOBATL KaK KaruTaloBJIO-
AEeHHe B pa3BUTHE /-r0 cekTopa B rojJl f. OGo3HauuM uepes k() CyMMapHBIE BIIOXKEHMNS B Pa3BUTHE PErHOHA B UEJIOM
B roja /. Torna n0nXKHbI BLINONHATCA YCNOBHA:

w()=k(),t=0,1,..7-1;
~ (6)
u (=20, r=01.T-1i=123.

Cootromenue (6) aensetrcs oOlMM A1 BCEX TPEX CEKTOPOB PErMoHa, T.€., B YCIOBHAX NPHHATOH KOHKpETH3a-

IMH YIPaBASIOMMX TapaMeTpoB, OHO OTPAXKAET B3AHMOCBAZN MEKAY TPeMs cekTopamu (cM. camson % B (1)).

[Tpu BeIBOZIE YenoBusA ¢OanaHCHPOBAHHOCTH TpaeKTopuH cucteMa (1)-(5) 6ynem nonms30BaThes MOHATHEM OTIOP-
HOTO MUIaHA pactpejesieHns KamUTaIOBIOKEHH I, Bnepsbie npeanoxentbm B. K. 3ybxosbiv u JI. A. Tletpocanom B
kuure [3yGos 1971: 4].

BBeyieM B pacCMOTPEHHE BETHYHHEI

coxe-x(0

KOTOpbI€ MOYKHO UHTEPNPETHPOBATE COOTBETCTBEHHO KaK q)()}ﬂ], OTA4a4yH Juiga cexropa { B rOJ1 [ W Ha BECh nepuoa
[0,7].

Monaras s (1) /i =x (=D + a1, yy nony4aeM u3 (1)-(5) cnenyomylo KOHKPETHYIO MOIC/b:
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(x(O=x(t-D+cluft-1), i=1,23. (=1,2,...7;

2 (M=x", =1,2,3;
1
S0y = k), (1), ,(000,0=0,1,...7 -1, i=12,3;
x(Ty=x, =123 %

H()C'IPDHM clieaylouye 10nyCcTHMbIE YNPAaBICHHA

WO ={uf 01=01..T -1}, i=1,23,

rne

T _ %%y
U (1) = X N A k(1)

- (X: e Xf ) e,
2 ] ®)

Teopema 1. 3anaua ynpasnetns (7) umeer HecKOHeUHOE MHOXKECTBO pelUCHuUiT Buaa

O ={u' 0+ B, =081, o

3 =l
B 2—ul (D, Y.B(1)=0, Y B(N=0

isl [E1]

Moo yOemuTsCs, uTo ynpaeienus (8) NpeAcTaBuME! C MOMOUIBIO TEKYIUX COCTOSHUI (1), a nmenno, cnpa-
Be/VIHBEI paBeHCTBa:

Ty /
W0ty = L2 g

k]
P EASACERGY
©
I=1
a,)=Y o
[‘_‘I]c =t
0 Lo
Vnpasnenus % () 1= 1.2.3 3anannsie Gopmysamu (8), Ha3bIBAIOTCA OMOPHBIMU MIIAHAMM pacTIpeieNeHus Kanu-
TAIOBJIONKEHHH 110 CEKTOpaM peruona.
x I 0 eyt P i

ECTeCTBEHHO CUMTATh, YTO B IAHHPYEMOM KOHeuroM coctosuun * =(i:%:%) peryona orcyrcrsyior muc-

[PONOPLAH MEKLY CEKTOPaMH.

. T
s

T
=X =X e
Bemwunny | . fl Oynem HasbiBaTh KpUTEPHEM rapMOHM4HOro (Ge3 AMCMpPONOpUMi) PasBUTUA CEKTOPOB
/=123 (I#]) B yauecTBe OLEHKN FAPMOHUYHOIO Pa3BUTHS CEKTOPOB B TEKYLMI MOMEHT { MOXHO PaccMarph-
BaTb TPH HHC]IA

’:; =r(x(0),x ("‘)]:";; _'Ixf(f]_-’{;(")i’ i1=123 {’,J, z";,‘ Htj)_ (]0)

JleifcTBUTENBHO, Pa3BUTHE TPEX CEKTOPOB pervoHa OyJeT NpOXOoauTh FaPMOHHYHO, €CJIH IS N060ro 1e[0.7] y

L} i s .
£>0 ppnonusoTea ycnosus <%, bJ=L23 (I#)y Bonee yuuBepcanbHLIM KPUTEPHEM TapPMOHHUHOCTH SBJSETCH

Tpex4/eH

22y

! 1
7 , (11)

rne ko3pduumentsr Y ynoBNETBOPSIOT yCIOBHAM
|

szo ZZT{;’:]

L V=0 ecmn i=J, ¥y =Vu ij=123 12)
IMpeanouturensiocTh kputepus (11) npotus (10) sakmoyaerca B TOM, 4TO € MOMOILBIO BbIOOpa 3HaYeHuil BeCo-

BbIX KO3(duuuentos Y12, Yiu, Y2 MOXHO YYMTBIBATH NPHOPHUTETHOCTh TEX WM MHBIX COLMAIBHO-3KOHOMHYECKHX
WM KONOTMYECKHUX 3a/1a4 Ha TOM MJIH HHOM TEKYLIEM MHTEPBANE BPEMEHH.

[Ipunumny cbanaHCHPOBAHHOCTH TPAEKTOPHH YCTOHYHBOTO pa3BuTHA B Moneny (7) vawnyyium obpasom coor-
BETCTBYET C/IeAyIONIas OnTuMU3anuonnas 3agaua: B kaxasiii rog ‘€[07] neo6xomumo pacnpesenuts kanurano-
snoxenns ¥) cornacko ontamansuoro pemerns 70 =1 O.%O,50), 1=01,..T =1} 35 55uy:
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o s v iy

2;}'”5 - —-—-r.— J —min

by ! 4 -
bl ' (13)
IPH OrpaHHYEHHEX
i
Dou )= k() .
= ‘I;O,l,.,..? 1. u(Hz0 j=1223 (14)
x(t=D=x(t--x(t-1) aun(t-N=cdu(t-)-a -
r::lcr'{ y=x{ =)~ ]. G, (0= D=0 (=) -, (¢ ”, a pecosbie KO3 dUIIMEHTHI Ty YIOBJACTRBOPSAET yCI0-
BraM (12).

CripaBe LAMBO CHEAYIOLIEE YTBEPH ICHHE.
Teopema 2. O1HAM M3 ONTHMANLHBIX peluennii 3aaaun (13)-(14) siBaserca onopHselii mwiax (8).
Ilepeiinem Teneps Kk GopManH3alMy U aHANHM3Y NPHHUMIA COCTOATELHOCTH BO BPEMEHH TPAEKTOPHH YCTOHY -
BOTO pa3BUTHA B MOAeNH pernota (1)-(5).
(x".T)

Obo3naunm cuctemy (1)-(5) cumBonom , NOMMEPKHBAS ITHM €€ HAUANLHOE COCTOAHME X | MPOJI0JAKH-

TEALHOCTh NEPHOA PA3BHTHA PETHOHA.
SN RO E T = T — .
Ipaektopuio 1) = {NO-HOFO). 1=0.L.T} cyerenpr (1)-(5) GyaeM HasbiBaTh COCTOATEbHON BO BpEMeki,
ecnu B kamabiit MomenT ! = 01T =1 gronp atoit tpackTopuu B Tekymeii sanave Z(-7 1) gcraeres axryansibiv

= =y T
H peabHbLIM NEPEBOJ pertona uz coctosnua ) g cocroaume )=+

Teopema 3. Tpaektopua <), nopoxkaenHas onopusiM mianom (8), ABAseTcs cOAIAHCHPOBAHHOMN H COCTOATEIb-
HOH BO BPEMEHM B 3ajla4ye YCTOHUHBOro paiBuTHA pervoxa (7).

Javenanue 1. TIpPHHLMIT COCTOATEILHOCTH BO BPEMCHH CTAHOBHTCA HauboJiee COMEPKATENbHLIM, €CIIH BMECTO
npoctoif 3aaaun ynpasnaenus (1)-(5) craBuTea 3ajava ONTUMAIBLHOINO YNPABACHHA, T.€. KOTAA BAOJbL TPACKTOPHH
TpebyeTcs MAKCHMHU3ALMA HIM MHHHMHU3ALMA HEKOTOPKIX COUMANBLHO-IKOHOMHYECKNX M YKOJOIHYECKHX NoKazarTe-
neit.

Javevanue 2. Gopmyna (9) Taxie 3anaeT onopublii mian, kak v Gpopmyna (8); ona ynoduee Juis npakTHYECKoro
NPHMEHEHHS, TIOCKOTBKY DasupyeTcs Ha Tekyuwx coctosinax cextopos N1 %0 y 50 y noromy nokasmisaer
HarnAaHo (hakTopbl HEAOBBITIOTHEHHA HIIH MEPEBLINOIHEHHA MIAHOB NPEIbILYILHX IO10B.
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PE3VJILTATBI OKCITEPUMEHTAJILHBIX HCCIIEJJOBAHWUH
CTPEJIOBOI'O CAMOXOJIHOI'O KPAHA LIEBHERR
Menucos H. B.
Cubupceras 2ocydapcemeennas asnmoMowIbHO-00PONCHAR AKGOCMUA

CpelcTBa aBTOMaTH3aUMH CTPOMTEIBHLIX KPAHOB B HACTOAIEE BPEMA B OCHOBHOM fpejcTaBieHbl npubopamu
JAUMTB OT NMEPErpy30K W ONPOKHALIBAHHSA, OT NPHONMKCHHA K JIMHHAM 3JICKTpOTNepe/iay, BETPOBOI 3alIuThl, OT-
Je/IbHBIMH ANNapaTaMHi, KOHTPOJHPYIOUMMH YCTAHOBKY W BH/KEHHE MEXaHH3MOB, @ TAKKE CHCTEMaMH, aBTOMATH-
IHPYIOUIMMH OT/AE/IbHBIE ONEPALUMH NPH IHCTAHLIHOHHOM YNpaBlieHWH KpaHoB.

[1pu atom HHTeHcupuKkaiina pabouero UMK yepes NoBblweHne pabounx CKOpocTeil MEeXaHWIMOB KpaHa ocTa-
€1cs BakHOM npobiemoil. [lns norblIEHHS NPOU3BOANTENLHOCTH KpaHa nyTeM WHTeHcudukauun paboyero unkia
HeOOXOMMO PELIHTD CACAYIOLIME 3aauu:

- paspaboTKka MaTeMaTHYECKOI MOJIENIH Kpana;

- HCCNC0BAHHE MATEMATHYECKOH MOIENTH;

- OllCHKA BJIMSAHHA W3MEHEHHS CKOpOCTel npuBoaoB pabouero odOpy/I0BaHMA Ha YCTONUHBOCThL KpaHa i Ha ro-
BbillieHHC MPOU3BOINTENBHOCTH;

- pazpaboTKka CHCTEMbl YNPaBJIEHHA Ha OCHOBE MaTeMaTHYECKOH MOJenH.

Jinst pelieHHs STHX 3aj1ay BbiTIONHEHBl JKCMEPUMEHTAIbHbIE HCCNenoBanua pabouero npouecca kpama. Lleis
JKCMepUMenTa - onpeeneHue pabounx ckopocTeil, namMeHeHHs 3arpy3Ki BO Bpema pabodero LMKIa, OTCAEKUBaHKE
neficTBuil oniepaTopa, onpeneneHHe BO3MOKHOCTH NOBBILLICHHS cKopocTeit pabounx onepatmii.
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