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Pucynok 5 — HoBble KOHCTpYKIIMH TUIIEPOOIIONAHBIX Gpe3 ¢ peHkamu

B cummeTpndHOM pOoMOMYECKOM BapHaHTE UCIIOIHEHHS PEXYIIMX IUIACTHH C
3amHuMHU yraamu o=+(6...10°) (6) mo BceMy KOHTYpY IUIACTHH — BO3MOJXKHA WX
JIBYKpaTHasI TepeyCcTaHOBKa, a B UCTIOMHEHHH (a) 0€3 3aIHUX YTJIOB, C YCTAHOBKOH
WX Ha peiikax ¢ OTPUIATEIBHBIM MepeaHuM yriaoMm Y=(6...10°) — BO3MOKHA YETHI-
pexkpartHas (2x2) mepeycraHoBka. KonmndecTBo peek 1oBeneHo 1o 36.

B coueranny ¢ HaHeceHHEM M3HOCOCTOMKHUX TOKDBITHIA, HE YaJlsleMbIX NPHU Iepe-
TOUKAaX, CyMMapHasi CTOMKOCTb BTOPOT'O BHJIa IUIACTHH (PUCYHOK 5,0) ajiekBaTHa 2,5 niepe-
ToukaM peek ¢pe3 pupmel "Klingelberg", a 3a cuer yBemmueHus 10 6. ..10° OOKOBBIX 3a]1-
HHX YIJIOB Ha PEXYIIMX KPOMKaX, UX CTOMKOCTb MOBBIIIACTCS JI0 2-X pa3, YTO JIOBOAMT
aJIEKBAaTHOCTh T10 TIepeTodKaM J10 S. JIJ1st epBoro BHUA IUIacTHH (PUCYHOK 5,a) BO3MOYKHA
4-pazoBasi TepeyCTaHOBKA, YTO TP HAJMYUH M3HOCOCTOMKUX TTOKPBITHH, HE YIATSIEMBIX
TIPH TIEPeTOYKaXx, TIOBBIIIACT MX CyMMapHYIO CTOMKOCTB 110 6 iepetodek. [Ipw aTom, 3a cuer
YMEHBIIICHUSI CYMMAPHO#H TOJIIMHBI PEHKH ¢ TUIACTHHOM B 2 pa3a 1o CPaBHEHHUIO C TOJIIIH-
Holi peek ¢pe3 ¢pupmb "Klingelberg", Mx konmuecTBo MoXeT ObITh YBEIMUEHO B 2,5 pasa,
YTO a/ICKBAaTHO TIOBBICHT MX OOIILYIO CTOMKOCTB, UL TUTACTHH C 33IHUM YIJIOM — 110 12-TH
TIepeToyeK, a 0e3 3a/1Hero yra — 10 15-TH nepeTodek, MpeiebHO BO3MOYKHBIX JUTS JAHHBIX
¢pe3. Taxum 0OpasoM, pacIIMpsieTcs: Mana3oH IPUMEHEHHS TBEPABIX CIUIABOB JI0 MOYJIS
m=8MM, a PacXoj MHCTPYMEHTAJIEHBIX MAaTEPHAJIOB, 33 CYET MEPeX0/a OT LEIBHBIX PeXKY-
IIMX peeK, K PSKYIM TUIACTHHAM, YMEHbIIaeTcs B 4...5 pa3, 4To B COYETAHHHU C UCKITFO-
YeHHEM MOTPEOHOCTH BBINIOIHEHHS TIEPETOUEK, TIOBBIIIACT SKOHOMUIHOCTB SKCILTyaTaIli
(dpe3 B 2,5...3 paza. YBenmmdueHre KOJIMIECTBA peeK B 2,5 paza 0e3 yBEeIMUeHHUs UX HapYK-
HOTO JIMaMeTpa 110 CPaBHEHHUIO ¢ 0a30BBIMH (PHCYHOK 3), BEJIET K aJIEKBATHOMY CHIDKEHHIO
orpaHku (pezepyeMbIX 3yObeB, YTO CO3AET PE3EPB Ul YBEMUCHHUS KOJIMYECTBA 3aX0/I0B
YepBYHBIX (pe3 110 4-5 1 NOBBIICHHS MX HPOU3BOUTENLHOCTH J10 3. ..4 pa3 [3].

Jnst runepOoNouIHBIX YEpPBSYHBIX IIEBEPOB, CPE3AIOUIMX TOHKHE CTPYKKH,
TOJIIIMHA TIACTHH M PEEK MOKET OBITh YMEHBIIEHA eIle B 2 pasa, 4TO aJeKBaTHO
YBEJIMYHMBAET KOJTMYECTBO PEEK M KOIMIECTBO 3aX0JJ0B JAHHOTO HHCTPYMEHTA.

IIpoBeneHHBIN aHATHN3 TOKA3BIBACT, UTO, BCE MPEIaraeéMble THIIEPOOIONIHEIC
YepBAYHBIC 3yOOpE3HbIE MHCTPYMEHTHI MPEBBIIAIOT TEXHUKO-9)KOHOMHYECKHUE I10-
KazaTesH SKCIUTyaTalluy PUMEHSIEMbIX B HACTOSIIIEE BPeMs YepBSYHbIX (pe3, Iie-
BEpOB U NUTH(OBATBHBIX KPYroB, U MOTYT OBITH M3TOTOBJICHBI B YCIOBHUSAX COBpE-
MEHHOT'0 HHCTPYMEHTAJILHOTO ITPOU3BO/ICTBA.

BrIBOADBI:
1. YuurtbiBasi, YT0 BO3MOXKHOCTH MOBBIIIEHUS MPOU3BOJUTEILHOCTH, TOYHO-
CTU U 9KOHOMHYHOCTH DKCIUTYaTal[Ml COBPEMEHHBIX LIUJIMHAPUUYECKUX YEPBIUHBIX
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(dpe3 u meBepoB B OCHOBHOM HCUEPITaHbI, MEPEX0T K COOPHBIM THITEPOOTIOUTHBIM
YepBsIYHBIM 3yOOPE3HBIM MHCTPYMEHTAM 00eCHeyYrBaeT peasbHbIil pe3epB AJs Ho-
BBILICHUS YKa3aHHbBIX MIOKa3aTeseu.

2. TlpeyioskeHHbIE KOHCTPYKIMK THUIEPOOIOUIHBIX YEPBSYHBIX 3yOOPE3HBIX
HHCTPYMEHTOB CYIIECTBCHHO MOBBIIIAIOT TEXHOJOTHYHOCTh WX H3TOTOBJICHUS H
9KCILTyaTaliy, TI03TOMY MOTYT OBITh PEKOMCHIOBAHBI JUIS 3aMCHBI MPUMCHICMBIX
B HACTOSIIEE BPEMs HWIMHAPUICCKUAX YCPBAYHBIX 3yOOPE3HBIX HHCTPYMEHTOB.
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HNPOI'HO3HASI OHEHKA TEXHUYECKOI'O COCTOsIHUA
3YBYATOU ITIEPEJAYNA

HpeHJIO)KeHa CXe€Ma MOJCIIMPOBAHMS ITPOLECCA Pa3BUTHS YCTAJIOCTH B 3y6!1aT0ﬁ niepeaave ¢ IoOMOIIbIO COBMECT-
HOT'O UCIIOJIBb30BaHUs LeTIei MapKOBa 1 aCUMIITOTUYCCKHUX METOOOB. PaCCM(YIpeHLI BONPOCHI INMOCTPOCHUA MaT-
PpHULBL BepOiITHOCTeﬁ NEPEXOZIOB IpoLecca Ha OCHOBaHUU HaGopa KPUBBIX BBIHOCIIUBOCTH. ITokazana IPUMEHU-
MOCTB K OLECHKE TEXHUYIECKOI'O COCTOSIHUS PEAYKTOPA CPEICTB KOHTaKTHOU 1 a.KyCTH‘IeCKOﬁ JIAArHOCTHUKH.
Kuarwuessle cjioBa: 3y6!1aTa$[ nepeaada, UKIMIECKast IPOYHOCTD, MPEACIbHOE COCTOSHUE, IIPOTHO3.

BBenenue. Texnudyeckoe cocTosHUE 3y0UaToi Mepeaadn 3aBUCUT OT BHYTpEH-
HUX (aKTOPOB 1 BHEIIHUX BO3AEHCTBHI, KaUeCTBCHHAs U KOJMYECTBCHHAs XapaKTe-
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PHCTHKA KOTOPBIX B K&YKIOM KOHKPETHOM CITydae UMeeT CBOM OCOOEHHOCTH, YTO OII-
penemnsieT KpUTepHaIbHbIe OIIEHKH NX IPON3BOJICTBEHHOTO (DYHKITMOHHPOBAHHS.

DOJeMeHTHI TIepeady B MPOIecce SKCILUTyaTallliy OIBEPraloTCs BOICHCTBUIO pas-
JIMYHBIX HATPY’KaIOIINX BIVSIHIHN, BEI3BIBAIONIMX PEOPTAHM3AINIO CTPYKTYPEI MaTepraia
U3 KOTOPOTO OHHU M3roTOBIICHBL. OCOOCHHO OMACHBI HATPY3KH, MOBTOPSIOIINECS BO BpE-
MEHH, T.K. OHH BBI3BIBAIOT YCTAJIOCTHOE pa3pyIIeHHE, T.€. IOBPEXKICHHE, 3aporKIatomiee-
sl B TIOZITIOJJBEPXHOCTHBIX 00BEMAX AJIEMEHTOB, C Pa3BUTHEM MaruCTPaIbHOHN TPEIINHEL,
KOTOpPasi BBIXOIIUT HA TIOBEPXHOCTH B (ha3e KPUTUYECKOTO JIOJIOMA, YTO MPUBOJIAT K BHE3AII-
HBIM OTKa3aM U aBaPUITHOCTH. Y CTAJIOCTHBIN Je(EKT CBSI3aH C KOHTAKTHBIMU U H3IHOHBIMU
HANPSDKEHISIMA ¥ 3aBUCHUT OT (DH3MKO-MEXAHIIECKIX XapaKTEpUCTHK MaTepraia Harpy-
»xaeMoro o0bekTa. [Iporro3rpoBaHye BepOSTHOCTH Oe30TKA3HOM AKCILTyaTaIy dJIeMEHTa
Ha OOJIBIIIOM BPEMEHHOM OTPE3KE HAPAOOTKH 3aBHUCUT OT M3MCHECHHS XapPaKTCPHUCTHK 1IEIe-
BOM (DYHKIIMM HA YIIPEKIAOIIEM YYacTKE BPEMCHHOTO HMHTepBaia. [IOBBIIICHHE OCTO-
BEPHOCTH TPOTHO3a JOCTHIACTCS AKCIIOHCHIMATBGHBIM CITIAKUBAHUEM B3BEIICHHBIX OT-
KiIoHeHuH. Kpurepuu onTHMaibHOCTH ONPEICIISIOTCS Pe3yJIbTaTaMK BCEX OCHOBHBIX TIPO-
LIECCOB C YYETOM UX CTOXACTHYHOCTHU M KPUTHYHOCTH K UCCIICTYEMBIM [TapaMeTPaM.

Pa3BuTHE ycTamocTn Ha MEKpPO- M MAaKpOYPOBHE HOCHT BBIPaKCHHBIN JUCKPET-
HBIA Xapakrep [2], Ipyu KOTOPOM JUCIOKAIIUN U COOCTBEHHO TPEUTHHBI PaclpocTpa-
HSIOTCS CKA4K000pa3Ho. MoJienh TMarHOCTHKH, TIO3BOJIIFONIYIO YCTAHOBHUTH BEPOSIT-
HOCTh TIEPEX0Ja CHCTEMBI MEKIY (DUKCHPOBAHHBIMU COCTOSIHUSIMU M BBIYHCIIUTD €€
XapaKTEpUCTUKU B TpeOyeMOM BPEMEHHOM HHTEpBAIe, IIOCTPOUM C TIOMOIIBIO MaTe-
MaTHYECKOTO arnmnapara JUCKpPETHBIX Leneit Mapkosa.

ean padoTsl. [Iporao3 mpeaenbHBIX COCTOSTHUI 3y0daToi mepenadyu mo co-
BOKYITHOCTH OIIEHOYHBIX IapaMeTPOB HaNPsHKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHHS
C YYETOM LUKIMYHOCTH HArPYKEHHM.

IMocranoBka 3amaum. [Iporecc ycTagoCcTHBIX U3MEHEHHI B BUJIE [IOCIIEI0BA-
TENBHOCTU JUCKPETHBIX COCTOSIHUN, MOXET OBITh NPEACTABJICH JBYMEPHBIM BEKTO-
POM, KOTOPBIH [IOCTPOEH Ha MOKa3aTeNsIX KOHTAKTHOW BBIHOCIUBOCTH Gpyjim, U TIPE-
JIeITy BBIHOCITUBOCTH TIPH U3THOE Gpyp. BEPOSTHOCTH MEPEXOI0B MEXKIY COCTOS-
HUSIMH 3aBHCAT TOJIBKO OT CAMUX COCTOSIHUI.

MarepuaJj uccieaoBaHusi. PacCMOTPEHHON MOCTAaHOBKE 3a/1a4d COOTBETCT-
BYET MOJIEIb MapKOBCKOTO CIYYaifHOTO OJIyXIaHUs C OJHUM MOTJIOMIAOIIUM K-
pasoMm. [Ipu 5TOM Kakoe COCTOSIHHE B TEPMHHAX TEOPHH MapKOBCKUX IIETeil sB-
JISIETCSI CYIECTBEHHBIM [3] — mepexo/ibl BO3MOYKHBI TOJIBKO B CTOPOHY YBEITUUCHUS
MOPSIKOBOTO HOMEpa COCTOSIHMS, OOpaTHBIC MEpeXoibl HEBO3MOXKHBL ['pad co-
CTOSIHHIA IIETIH B 3TOM CITydae TIPUHUMAET B, TOKa3aHHbIH HA PUCYHKE.

B kavectBe BpemenH, odec-

TIEYMBAIOILIETO  TIEPEXO]] MEXKIY
CMEXHBIMM COCTOSIHUSIMH, BBIOE-
peM (DHKCHIPOBaHHOE 3HAUEHHE A,
—» oOl1ee /Tt BCeX MepexoyIoB.
\_/ Torma BepoSITHOCTb KpHUTH-

YEeCKOro OTKa3a 3yO4aroil meperia-

4K 32 Bpemsi N-At Oyriet paBHa Be-

Pucynox — I'pad cocTosHuii mporecca ycTanoCTHBIX POSATHOCTH IIEPEXO/Ia LI 13 CO-

HW3MEHEeHUH B 3y04aToiil nepenade CTOSIHISL S B COCTOSIHFIE TIOTJIONIIC-

Hus S, 32 N iepexo1oB. JIyis et ¢ 72 COCTOSIHHSIME 3Ta BEPOSITHOCTB PACCUMTBIBACTCS KaK AJie-
MEHT CTPOKH { CTOJIONA 72 MATPHILIBI BEPOSTHOCTEH IEPEX0JI0B, BO3BE/ICHHOW B CTENIeHb N

P =(P) i )
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[ToBpexxaeHne MOBEpXHOCTH 3y0a B 30HE KOHTAaKTa M CTPYKTYpHBIC M3MEHe-
HUS MaTepHalia dJIEMEeHTa B IIEJIOM — SIBJICHHS CYTh OJHOW MPHUPOIBI, a MPEIeIIbI
KOHTAKTHOW BBIHOCITMBOCTH M BEIHOCIMBOCTH TP W3THOE COMOCTaBUMEI [7], XOTA
UX BHEUTHHE MPOSBICHUS PA3IWYHEI M0 XapakTepy. Moaenb mporao3a moCTPONM
10 UHTETPajIbHONW COBOKYMHOCTH KOHEUHBIX OTKA30B.

Martpuia BepoSATHOCTEH NEPEeX0I0B MPUMEHUTENILHO K paccMaTpuBaeMoil 3a-
Jla4e IPUHUMACT BH]T

Py P12 P13 Pia - Pra-l Py
P22 P23 P2sa - Pan-l Pon
0 0 P33 P3a - P3ap-1 P3n (2)
pP= 0 0 0 Pss - P41 Pan
0 0 0 . pn—l,n—l pn—l,n
0 0 0 . 0 P
C YCJIIOBUEM HOPMUPOBKU
n
>opi=1, 3)
j=1

TJe p;; — HadanbHas BEpOATHOCTh Mepexosa 3y04aToif epejayn U3 COCTOSIHUA S; B
COCTOSIHHE S; 33 OJIMH 1LAT.

Du3NYecKUi CMBICT HYJIEBBIX 3HAUYCHUH DJIEMEHTOB MaTpHIBI (2), JekKaImx
HIDKE TJIABHOM TUArOHAJH, COCTOMT B TOM, YTO C TEUCHHEM BPEMEHH pEaJbHEIC
3HAYCHUS HANPSHKCHUH HE MOTYT YBEIHMYUBATHCA, TO3TOMY BEPOSITHOCTH MEpexoa
U3 COCTOSHUS, XapaKTePH3YIOMEerocs OOJBIINM HHICKCOM, B COCTOSHHE C MEHbB-
MM, ONpeesieMasi ITUMH AJIEMEHTAMHU, PaBHA HYJIO. Y CIIOBHE HOPMUPOBKHU T10-
Ka3bIBaeT, YTO BEPOSTHOCTH MNEPEXOAOB IEPEKPBHIBAIOT BCE BO3MOXKHBIE HCXOJBI
OYepe/IHOTO I1ara U3MEHEHHSI COCTOSIHUSI CUCTEMBI.

[penenbHoe cocrostHue S, MpU (UKCUPOBAHHOM HArpyKEHHH Iepeliayd MOXKET
OBITh HAMIIEHO M3 YCIIOBHS BBITIOJHEHHS HIDKETIPHBEICHHBIX HEPABEHCTB

G > O Hlim 5 ) OF > OFjim %)

rae 6y, MIla, u oy, MIla — pakTHyecKoe U MpeeIbHOe COOTBETCTBEHHO 3HAYC-
HUS KOHTaKTHBIX HaNpsDKeHUH; o, Mlla, u 6y, MIla — pakTryeckoe u mpeaeis-
HOE COOTBETCTBCHHO 3HAUCHHS HATPSKCHUH H3TH0A.

JIiist GONBIIMHCTBA 0OBHEKTOB, OMMCHIBAEMBIX MAPKOBCKUMH TPOLIECCAMH, MaTpHIIa
BEPOSATHOCTEH TIEPEXOJIOB COCTABISICTCS HA OCHOBAHWHM TMOZCYETa YacCTOT IEPEXOJIOB,
HMMEBIIMX MECTO B MPOILIOM, YTO, IPAMEHHUTENHFHO K COCTOSHMSIM YCTaJIOCTHOTO IIPO-
Iiecca MpeJICTaBIseT ONpeeeHHbIE 3aTPYJHEHIS, TaK Kak 00pa3Iisl B pe3yibTaTe mpo-
BEJICHUS UCTIBITAHUIA pa3pylIeHbl. Tarke 3BeHbs Mepeiauyll MOTYT OBbITh BBIOJHECHBI U3
Pa3HBIX MaTepHaIoB W BPAIIATHCS C Pa3HBIMHU YIJIOBBIMU CKOPOCTSIMH, TIO3TOMY BpeMst
JIOJDKHO OBITH BBIPAXKEHO Yepe3 XapaKTEPHOE KOJIUYECTBO [IUKIIOB HATPYKEHUS KaXKIIOTO
3BeHa. B aTOM ciydae uana3zoHbl IOMYCTUMBIX U3MEHEHHUH MPeena BHIHOCIUBOCTH MO-
T'YT OBITH pa3eNneHsl Ha 71 TIOJINAIla30HOB, B KOTOPBIX MApaMeTPhl YCIIOBHO CUHTAIOTCS
HAMEIOIIAMH TIOCTOSIHHOE 3Ha4eHHe. Torna B KaKIOM TOIHAana3oHe COCTOSIHUS 3y0da-
TOU TIepeaur MOKET OBITh OJIMH M3 CJIEIYIOIINX UCXOIOB: COCTOSIHHE OCTAETCS TEM JKe
caMbIM (4TO TPOUCXOUT C BBICOKOM, HO HE SIMHUYHON BEPOSITHOCTBIO), FITH TIPOMCXO-
JIAT TIEPEXO]T B COCTOSTHIIC CO CIICYIOIIFM IO TOPSIIKY MHACKCOM (TIOCTEIICHHOE Pa3BUTHE
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YCTaJIOCTH), HITH TIPOMCXOIUT MEPEXO/1 B COCTOSHHUE, OTJINYAIOIIEECs] Ha HECKOJIBKO MHIICK-
COB, OO cpa3y B cocTosiHEE S, (OBICTpOE pa3BHUTHE TPEIIMHBI B TIpOLiecce padoThI).

VICTOYHMKOM KaueCTBEHHOTO MOJISIMPOBAHHSI BHIHOCIMBOCTH, TTO3BOJISIIOILMM CJie-
JIaTh BBIBOJIBI O TIOPS/IKE BEJIMYMH MATPUIIBI BEPOSTHOCTEH MEPEXO/IOB, SBISETCS CePHs
KPUBBIX BBIHOCIIMBOCTH JUIsl 00Pa3IOB U3 MaTepuaia 3BCHbEB repeadn. [IpakTuyecky,
U JTF000T0 Habopa 00pasIioB MPUCYTCTBYET pa3dpoOC KOIUYECTBA IIUKIIOB, TP KOTOPOM
MPOUCXOUT PA3PYIICHUE IIPH OJHOM U TOM K€ PSKUME UCHBITaHUA. B BeposSTHOCTHOM
MHTEpIIPETalU COCTOSIHUEM S; OY/IeT YpOBCHb ¢ (DMKCHPOBAHHOM HArPY3KOIA, Iepexo-
JIOM — paspylieHne 00pa3IioB MPU OJHOM M TOM K€ KOJMYECTBE LIMKIOB C Pa3HOM Ha-
IPy3KOi. B YacTHOCTH, OTCYTCTBHE pa3pyIleHHs] 00pa3LioB MPH CO3JaHNK B HUX HAIIps-
JKEHHUI, MEHBIINX Mpe/eNa BbIHOCIMBOCTH, MHTEPIPETUPYETCS] KaK HyJIeBas BEpOST-
HOCTB ITEPEX0/1a i—# | OTCYTCTBHE B MATPHIIE (2) MOCIIETHUX CTOIOA U CTPOKH.

B pesynbraTte mias HEKOTOPOro Ha0Opa KPHUBBIX BEIHOCIHMBOCTH IOCIC Tepe-
cueTa MoyuyuM

Pij =Lja (©)

7€ a;; — KOJMYECTBO MEePEXOI0B U3 COCTOSIHUS S; B COCTOSHUE S a; — 00llee YUcio
OTIBITOB C 3a()NKCHPOBAHHBIM COCTOSHHEM S; B CEPUH YCTAIOCTHBIX HCIIBITAHHUI.

OreHKy BEpOSTHOCTEH Iepexofia CHCTEMBI B OJTHO W3 YCIIOBHBIX COCTOSIHUH IIe-
JIeco00pa3sHo MPUMEHHUTh METOIBI JaJbHETo MporHo3a. KoHTpoimpyeMbIM mapamer-
POM B JIaHHOM CITy4ae OyJeT 3HAUYCHHUE TMpPeJieNia BRIHOCIUBOCTU Gpjim, KOTOPOE MOXKET
OBITh BOCCTAHOBIICHO 110 KOCBEHHBIM IapaMeTpaM WM TPHU OCTAHOBKE MEXaHM3Ma,
WY TIPY MOHUTOPHHTE COCTOSHIS HEOCPEACTBEHHO BO BpeMs paboTsl. B mobom ciy-
Yae BO3HHUKACT 33aJ]a4ya SKCTPAIIOJISINH TTOJYICHHOTO Psiia 3HAYCHHUH C LEITBIO OICHKH
pecypca T, pelieHrue KOTopoi Oy/ieM UCKaTh Ha OCHOBAHUH 3aBUCHMOCTH

Sr(1)=Cgiim. (7
Pa3znoxum 3aBUCUMOCTDH NPEJEIbHBIX HAMPSDKEHUH OT BPEMEHHU B aCCUMIITO-
THUYECKUH psijg

o0
qn
Sriim() =205 t o, ®)
n=01
KommoneHTs! (8) cBsi3aHbI ¢ KOAPPUITUSHTAMHE aCHMIITOTUIECKOTO Pa3IoKEHUS
o0 '
GRlim(t)=27”n,npn t— o - 9
n:O(t + 1)
CBsI3b BEIpaXaeTcs CICIYOIUMI HUKCTIPUBEICHHBIMHA COOTHOIICHUSIMH [4]:
I,
d0 = 40>
r.,
91 = 9> (10)

nl 71+ n—1 ’
4=
i=1 i—1
rae U:ll] — OuHOMHUATBHBIN K03(HIMenT crenen (n—1) nopsiaka (i—1), KoTopblii paBeH
n—1 (n — 1)‘

i-1) (-1n-i)

Koadpduuments! (9), B cBOI0 ouepens, MOTYT OBITH ITOTy4YeHBI KaK MPOM3BOI-
HBIE BCTIOMOTATEIbHON (QyHKITNH 1(f)

q =u(l)}
, d .
qs—a-u(t ; (11)

n! dt"
t=1
KOTOpasi 3aJJaHa COOTHOIIEHHEM
o0
ult)=Yc, 1", (12)
n=0
rae
* .
CO = Co,
*
G = 13)
nlfpn—1 n=lfn—1
X
CI’L = Z 'CI’L—S = 1 .CS'
s=0\S s=1\8 —

Bripakenne (9) ¢ ucnonszoBanueM (12) Oyner uMeTs BUI
csRlim(t): ch'tn > (14)
n=0

r1e ¢, — Ko3pPUIeHTH pa3nokeHus: PyHKIIUH Ggjim B PSII MakiopeHa.

Jis Berauciienuit koap¢urpenToB QyHkun (7) HeoOX0auMO 3HATH KO3 hu-
uueHTsl paga (14). B ciayuae BIOOpKH 3HaYE€HUMH HaNpsHKEHHH, IPU PaBHOOTCTOS-
KX 3HAYCHUSIX BPEMEHHU I=lo,11,...,t; C HHTEpBAJIOM Af, popMyia Uit UX npuOIu-
YKEHHOTO BBIYHMCIICHUS IPUHUMAET BUJT

S oute)
¢, ~ =0 . (15)

! n!~(At)(1

Jnsi MOBBIMICHHST TOYHOCTH ompeesieHus K0d()GHINEHTOB BO3MOXKHO HC-
M0JIb30BaTh BBIOOPKY C HEPAaBHOMEPHO OTCTOSIIMMH 3HAYCHUSIMU U MPUMEHSTDH
IUTSA OTIPENIENICHUs ¢, POPMYIBI YUCIeHHOTO nuddepeHnupoBanus UeOriesa.

AHaTUTHYECKUMH TPOJOIDKEHUAMU (14) SBIAIOTCS pa3ioxeHus (HYHKIAH

u(f) B CTETIEHHBIE PSIbI
ut)=>Yc,(a)-(t-a)", (16)
n=0

IJIe @ — HEKOTOPOE MPOHU3BOJILHOE 3HAUCHHE.
B3anmHOe COOTBETCTBUE MEXAY KOIPQPUIHMEHTAMHU Pa3HbIX aHAIUTHYCCKUX
MIPOAOIDKCHUH psifa (6) MOXKeT OBITh yCTaHOBJIECHO 10 (hopmyiie

cola+Aa)= ic:(a)-Aa";
n=0
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. 17)
cila+hra)=Y c; (a)(nj -Aa"F,
n=k k
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e c; (a + Aa) — k03¢ UIIeHT opsAaKa k pa3noskeHust QyHKINH u(X) B psi,

u(x)= icn(aﬂ-Aa)-(x—a—Aa)” ; (18)
n=0
cr (t) — K03 HUIHEHT TOpAIKa k pa3IoKeHS.

Torma B
u(t)zzz(:)cn(a)-(t—a)" . (19)

CyMMUpOBaHHE OTPAaHWYUM HOMeEpoM Kod(ddummeHTa 7, A KOTOPOTO BBI-

TIOJIHACTCA
cn(t)-(Z]-At"_k <a, (20)

TJIe 0. — HEKOTOPOE HaIepe] 3aJaHHOE YHCIIO.

BeiOepem mar n3MeHeHHs IEHTPa CXOAWMOCTH AHAIWTHYECKHX IPOJOIIKE-
Huii Aa=1/n, rae n — 1en0€e YnCIo.

IocnenoBarensHo mpumenss popmyasl (17) x pamy (12), moxydum pexyppeHT-
HBII BBIYMCIIUTENBHBIN IIpoLiecc, B X0Ae KOToporo ko3 ¢uuueHts! (11) MoryT ObITh
BBIYHCIICHBI 110 HIKEIPHBEAECHHOMY BBIPAYKEHHIO

u(l)= ici(l —Aa)-Aa";
n=0

» 21
L d u(l)= Zc:(l—Aa)-(Zj-Aa"k.
n=k

k! dt
Ypasaenwus (21) UCTIONB3YIOTCS IS BRIYUCICHUS KoddduimeHToB psaga (7).

TIpennoxxeHHbId aNTOPUTM TPOTHO3HOM OIEHKH PACCMOTPUM Ha IpUMEpe
BBIYHCIICHUS Tpesena BeIHOCIUBOCTH ctanu 30XI'CA mo manueiM [5]. Mcxomubie

Tabnuua 1 — Pe3ynbpTarhl ycTanocTHIX uenbiTanui cramu 30XTCA AQHHBIC  TIPCA-

N, toic. 1. | 32,4 ] 63,5 | 64,6 | 64,9 84,2 147 | 182 | 364 [630,2[1680| CTaBJICHBI B

Gy MITa | 608 | 569 | 589 | 549 | 530 | 510 | 490 | 471 | 451 | 432 | Tabmaue 1.

Hdnsa pac-

yera 1o (opmyse (15) motpedyroTcst paBHOOTCTOSIIHE MO adCHHcce 3HAYEHUs, KOTO-

PpBIE TIOJIy9IHM C ITOMOIIBIO KyCOYHO-TMHEHHON HHTEPIIOJISIMY U CBEIEM B TaOIHITy 2.
TaGrwitia 2 — PesyIIbTar HHTEpIIOISIIHN IToce mpeoOpazoBanus (21) mns xkod¢-
Tabmue! | pH pasoueHiy quanasoEa  (PUIIMEHTA HyJIEBOTO MOPSAKA Pa3fIOKEHUS KpH-

KOJIMYECTBA LIMKIIOB Ha 15 gacTteit BOW BBIHOCJIMBOCTH IMOTYyYHM CIEIYIOLIYIO pac-
0[6080] 5 [451,7] 10 [440.5| uernyto dopmyty
1 [508,0] 6 [449,0 | 11 {4384 m (m
2 [481,0 7 [4469 12 4363 O Rlim = Z( J'C” , (22)
314694 | 8 4448 | 13 [434,1 n=0\"
414605 | 9 |442,6 | 14 [432.9 | rpe opyim — npenen BeiHocnuBocTH, MIla; ¢, —

K03 (QUIIMEHTHI, TOTydeHHbIe aHATOTHYHO (15),

, (23)
n!
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/I G; — MOCJEIOBATCIBHBINA PSJ HAPSDKCHUA W3 TaOIUIBI 2.

CyIIeCTBEHHBIM YCIIOBHEM NPUMEHUMOCTH (opMyiisl (22) u el momoOHbIX
SIBJISIETCST BBIOOpP KOJNMYECTBA HWCIONB3yeMbIX KodddummentoB m. He mpuBoms
3/1eCh JOKa3aTeNIbCTBA, OTMETHM, YTO BBIYHUCIUTENbHAS MOTPEIHOCTh (22) J0CTH-
raeT JOKaJIbHBIX MUHUMYMOB B Clly4ae OJM30CTH 7 K KOPHSIM ypaBHEHHS

L@ - (1+e)-19(1) =0, 24)
rae L(,?,)(a) — 0000meHHBIN TonnHOM Jlareppa; o — HanOoJbIIast Pa3HOCTH COCEA-

HHX 3HAYECHHMH TaOIUIEI 2,
o= max(cl- - Gm). 25)

Brruncnenus npenena BBIHOCIMBOCTH MO KaXJA0W KPUBOM MPOBOIUIIUCH TIPU

m, yIOBJIETBOPSBIIMX COOTHOIIEHUIO 7<m<14 u kopHAM (QyHKuuH (24), nocne ye-

ro HaXOJWJIOCh MX cpenHeapudMmernyeckoe. B pesynbTare MmoiydeHoO coriacylo-
meecst ¢ TabauLel 3HaueHNne

Orim=424,9£12,5MI1a. (26)

[IpakTryeckoe NpUMEHEHHE TPEIOKEHHOH METOAWKH TpedyeT wmH(popMma-
LIUI0 O TEKYLIEM COCTOSIHUM 0OBeKTa uccienoBanus. [Ipenensl KOHTaKTHOH U u3-
IMOHOM BBIHOCIIMBOCTH HE SIBJISIOTCSI HEIMOCPEJICTBEHHO M3MEPSEMBIMH BEJIMYMHA-
MH, [I03TOMY JAWArHOCTHKY CJIEIyeT NMPOBOAWTH 10 KOCBEHHBIM Hapamerpam. Ilo-
BEPXHOCTHAsI TBEP/OCTH B psijie CilydaeB [6] Koppenupyema ¢ pakTHISCKUM Hpejie-
JIOM BBIHOCJIIMBOCTH, YTO MOXXET OBITH HCIOJB30BAHO JJISI KOHTPOJS C IOMOIIBIO
TBEPIOMEPOB HA OCTAHOBIEHHOM M YaCTHYHO pa30OpaHHOM arperare, cojaepka-
meM 3y0uaryro mepenady. KOHTpOJIb COCTOSIHHUA Tepenadyd B PeKUME PeaTbHOTO
BPEMEHH [EJIECO00Pa3HO OCYIIECTBIIATE C TOMOIIBIO AUATHOCTHICCKIX CHCTEM.

BeiBoabl. PocT ycTamocTHBIX MMOBPEXICHIH B JIEMEHTaX 3y0uaToi mepenadn
MOXeT OBITh OIMMCAaH KaK JUCKPETHBIM MapKOBCKHH Tporiecc. [IpensaTcTBueM mpak-
THYECKOTO MPUMEHEHHUS TaKOTO MOAX0/Ia 0 HACTOSIIET0 BPEMEHH SBISETCA TPYI-
HOCTh M HEOJHO3HAYHOCTh HEPa3pYIIAIOLIEr0 M3MEPEHUs! KIIIOUEBBIX XapaKTepu-
CTHK Marepuaja, ONpeIeISIONNX A0IyCTUMOCTE paboThl NepeJayll Ha KOHKpET-
HOM pEXHUME, T.€. AeHCTBUTEIbHBIX 3HAYEHNH KOHTAKTHOW M M3rMOHOM BBIHOCIIH-
BocTH. Pa3BuTHE CPEACTB NMAarHOCTHKH, COUCTAIOIINX KOHTAKTHBIE U OECKOHTAKT-
HBIE (B YaCTHOCTH SMHCCHOHHEIC) METOBI O3BOJISIET IPUMEHHTH TIPEI0KECHHYIO
METOIWKY JJIS TIONyYeHUs aJeKBaTHON KapTHHBI TEXHUYECKOTO COCTOSHHS 3yOua-
TOW mepeavyn ¥ MPOTHO3MPOBATh ee OE30TKa3HYyI0 pPadOTy, YTO JOIOIHSET MPOCK-
THPOBOYHBIN pacyer, IAe MCIOJIF30BaHbl YCPETHEHHBIE MEXaHNUECKUE XapaKTepH-
CTHKH MaTepHala ee HJIEMEHTOB.
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