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5. 3aknioyeHne

B manHoii pabote npemokeHa HOBast CKBO3HAS TeX-
HOJIOTHSI TIOCTPOSHMSI MHOTOYPOBHEBBIX CHCTEM C IIa-
KETHOM Tepefayeil MaHHBIX, OCHOBAaHHBIX HA MMKPO-
npoueccopHoM KoHTposuiepe BUII-M. Ilpoananusu-
POBaHbl BaXXHEHIIME CBOWCTBA IMPEIOKECHHON TEXHO-
JIOTWH, TIPEICTaB/SAIOIINE HANOOJBILUI UHTEPEC C TOY-
KU 3pEHUS €T0 IPAKTUIECKOT0 UCIIOIb30BaHMsI, 0TOOpa-
KEH XapakTep MH(POPMAIMOHHBIX CBA3EH MPOOIEMHO-
OPHMEHTUPOBAHHBIX IIAKETOB COOOLIEHUI, 0COOEHHOCTH
TOIOJIOTUM CETU CBSI3M, (PYHKIIMOHAIbHAS OpUEHTALIUS
AIIK, a ¢ apyroii CTOpoHbI, MoKa3aHa B3aUMOCBSI3b OT-
JEJbHBIX CTPYKTYPHBIX KOMIIOHEHTOB WHTETPUpPOBAH-
HBIX MH(POPMAILMOHHO-TENIEKOMMYHUKAIIMOHHBIX CH-
CTEM C ITAKETHOH Iepefadeii JaHHBIX MEXIY COOOM.

B ocHOBe TeXHONOTMM JIEKUT TIPeIOXKEeHHAST ICKOM-
MO3ULIMS CUCTEMbl Ha TEXHOJOTMYECKM HE3aBUCHMBbIC
KOMIIOHEHTbI, CBSI3b MEXIY KOTOPHIMM MPOMCXOIUT T10
3apaHee YTBEPKIEHHBIM MPOTOKOIaM. MOXHO BbIIEIUTD
TPU OCHOBHBIX IIPOTOKOJIA JJIs1 B3aMOJICHCTBIS arlapaTr-
HO-TIPOrPAMMHBIX KOMIIOHEHT CUCTEMBI CO0pa JAaHHBIX C
Ha0monaTeabHo# cetu. I1epBblil MpoToKo 0beceurBaeT
B3aMMO/ICHCTBUE CIIEMATN3MPOBAHHOTO KOHTPOJLIEpa 1
ABTOMATHYECKMX U3MEPUTETBHBIX KOMILIEKCOB Ha OCHOBE
MexayHapoaHoro rpotokona MODBUS. Bropoii npoto-
KOJI YIPaBisieT 0OMEHOM JAHHBIMM II0 KaHAJaM CBSI3U
MEX]y aBTOMATHIECKMMHU U3MEPUTETEHBIMY KOMILIEKCa-
mu u HC. M, HakoHell, TpeTHii TPOTOKOJ TMO3BOJSIET
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OCYILECTBISITh OOMEH METEOCOOOIIEHUSIMU B CETH
TCP/IP ¢ uenrpamu tenecpsazu (MTS, UniMAS).

B cooTBeTcTBUM € TMpemIOXEHHON TEXHOJIOTHEH
MHTErpallii KOMIIOHEHTOB MHOTOYPOBHEBEIX CHCTEM
C MaKeTHOM nepenaveii JaHHBIX MOXHO BBIICIUTD CJie-
JyIOIe KOMIIOHEHThI CKBO3HOM TEeXHOJOrMU cbopa
JaHHBIX: OOCTYy>XMBaeMble aIlapaTHO-TIPOrpaMMHBIE
KOMITJIEKCHI TUAPOMETEOCTAaHLUIA C MEePCOHATIOM Ha-
OmomaTeseli; aBTOHOMHbBIE amlapaTHO-IIPOrpaMMHbIE
KOMILIEKCHl THAPOMETEOCTAHIINY; alllapaTHO-IIPO-
rpammHbiit Komiuteke HIC/I.

Takum o0Opa3oM, B XOi€ CO3AaHMS TEXHOJOTHH
MIPOM3BOACTBA HAOMIONEHWII M JOCTABKM JAHHBIX O
Mopckoi cetu 1o neHTpoB ECUMO pa3zpaboraH u co-
I71aCOBaH CTaHAAPT MHGOPMALMOHHO-TEXHOMOTHYE-
CKOTO COMNpPSIXEHMS aBTOHOMHBIX M3MEpPUTEIbHBIX
KOMILIIEKCOB C COBPEMEHHBIMHU CETSIMU cOOpa U Tepe-
Jayu, pa3paboTaHO MPOrpaMMHOE 00eCIIeYeHHE KOM-
MTOHEHT TEXHOJIOTHH, a MMEHHO aIapaTHO-IIporpam-
MHOTO KOMITIEKCa, 00eCIeUnBAaIOIero mepejady 1uH-
(bopmaimu 0 MOPCKOII cpefie OT aBTOMAaTHYECKOI MOp-
CKOM CTaHUMM M aBTOMATUYECKOW METEOCTaHLMM B
Hentpst ECUMO mo cucrteme CIyTHMKOBOM CBSI3U
«IJ1obancrap» 1 COTOBOM CBSI3M HA OCHOBE CTAaHIAPTOB
MHPOPMAIMOHHO-TEXHOJOTMUECKOTO COIPSKEHUS
ABTOHOMHBIX M3MEPUTEIbHBIX KOMIUIEKCOB C COBpE-
MEHHBIMU CETSIMU cOOpa U Iepeaavm.
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OnvcaH MeToz BOCCTaHOBAEHMSA BUAEOGUILMOB, MOTYHEHHBIX MyTeM OLMBPOBKM MOBPEXAEHHbIX KMHOMMEHOK. [TpeanoxeH anroputm
aBTOMATNHYECKOrO HaxOXAEHWS 1 BOCCTaHOBIIEHMS MOBPEXAEHHbIX 006nactei BHyTpY kaapa. [peanoxeH cnocob naeHtgukaLmm v

BOCCTaHOBJIEHMA [10BPEXAEHHbIX Ka4poB.

Cyl1uecTByeT psii pa3IMyHBIX aIrOPUTMOB, MTO3BO-
JISTIOIIMX CHIZKATh pa3InYHbIE IIyMbI Ha BUIEOM300pa-
KEHMSX, a TaKKe YIaIATh pa3luyHbie apTeakThl U3
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BUAEOM300paxkeHuit [1—5]. DT MeTOIBI MPUMEHSIOT-
csl Uit UIBTPaLUyY LIM(PPOBOTO BUICO W MTO3BOJISIOT
VIyYIIUTh BOCIPUSITHE BUICOM300paXKEHUI, HO HE
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YYUTHIBAIOT OCOOEHHOCTEH, CBOMCTBEHHBIX TOJBKO
MOBPEXIEHUSM KUHOIJIEHKH.

[Tpu xpaHeHUU BuIeOMH(POPMALIMK HA KMHOTLIEH-
Kax, MOCNeJHNe TIOABEPraloTcsl pa3HOOOpa3HbIM (u-
3UYECKMM BO3ACWCTBUAM OKPYXAIOIIEH CPEAbl M CO
BPEMEHEM MOJIYYaloT pa3TMyHbIe MOBPEXAEHHUS, KOTO-
pble MPU MPOCMOTPE U OUMGPOBKE MPUBOAAIT K MO-
SIBJICHUIO HEXeNaTebHbIX apTe(hakToB, YXyalias TeM
CaMbIM BM3yaJlbHOE BOCTIpMSTUE MHGbOPMalMU. DTH
apTedakTbl 0COOEHHO XOPOLIO BUIHBI Ha CTapbIX KU-
HOIJIEHKAX W MPENCTaBIsIIOT OO0 TEMHBIE UM CBET-
JIble TISITHA U JJMHMM pa3NuyHOi KoHpurypauuu. I1o-
ciie oM(pPOBKM KUHOIJIEHOK, BUIEOU300paxeHUs
MOXET ObITh 00pabOTaHO CIEeLUATbHBIMY aITOPUTMA-
MU, U TIOTEPSIHHBIE YaCTU KaJPOB MOTYT ObITh BOCCTa-
HOBJIEHBI 32 CUET UCTTIOIb30BaHUS MH(POPMALIUU U3 CO-
CEIHMX KaJIpOB U He MOBPEXAEHHbIX 00J1acTed KaapoB.

CnemyeT yuecTb, YTO MPEIIOXEHHbII METOL CJIeLy-
€T TPUMEHATh TOJNBKO K (UIbMaM, XpaHSIIIUMCS
MMEHHO Ha KMHOTUIEHKAX, a He Ha MAaTHUTHBIX JICHTaX,
comepXaIux TUQGPOBON MIN aHAJOTOBBIN CHUTHAI,
T. K. TIPY TTOBPEXIECHUN MarHUTHBIX JICHT, apTe(aKThl,
TOSIBIISTIONIMECST HAa BUAEOM300pakeHUSIX, UMEIOT CO-
BEPLICHHO APYTYI0 MPUPOLY M IUIST UX YCTpaHEHWs
HYXXHBI IPyTUE aITOPUTMBEL.

ITockoIbpKy KMHOIUIEHKA MIPEACTABISIeT Co00i (-
3MYECKYIO0 TIOCIIENOBATENLHOCTD KaIpPOB Ha JIEHTE, TO
crienuuKa MOBPEXIEHNI KUHOIUICHOK TaKoBa, YTO
MPaKTUUECKU HEBO3MOXHO TMONYYUTh OJMHAKOBBIC
MOBPEXAeHUS Ha MOAPSA MAYIIUX Kafapax. To ecTb
MOBPEXAEHMS SIBISIIOTCSI YHUKAJIbHBIMU JUIST KaXI0T0
Kampa. [IpemtoxXeHHBI METON YIMTHIBAET 3Ty 0COOCH-
HOCTb ¥ TI03BOJISIET NOCTaTOYHO 3(P(EeKTUBHO BOCCTa-
HaBJIMBATh Kapbl B MECTAX UX TIOBPEXICHUIA.

BoccraHoBneHre TOBpeXXIEHHBIX 00nacTeid Mmpo-
M3BOJMTCS 32 HECKOJbKO 3TanoB. Ha mepBom aTame
HeoOXOIMMO BeCh BUAEOMAaTepHal pa30UTh Ha CLIECHBI.
M3-3a Toro, 4To B pa3aMUYHBIX Kaapax OTHOM CIEHbI
3HaYMTeIbHAS YacTh MHGOPMALIUU AyOIUpYeTCs, Hau-
Oonee 2(PpPeKTUBHOE BOCCTAHOBIECHME IMOTEPSHHBIX
(hparMeHTOB BO3MOXHO TOJIbKO MPU MCIOJb30BAHUN
COCEIHMX KaJpOB M3 ONHOI 1 Toii ke ciieHbl. Ha man-
HBIi MOMEHT CYIIECTBYIOT aJITOPUTMBI, OIpEeIsIio-
1I11€ CMEHY CILIEHbI, KOTOPbIe CBOAATCS K TOMY, YTO
MpeIbIAyLIIUI Kaap pa30ouBaeTcs Ha OJOKU M JJIST KaX-
JIoro 0JI0Ka Ha TIOC/IeAYIOLIEeM Kaape UILETCS TTOXO0XUi
6710K. Ecii KonmmuecTBo 0J10K0B, JJ1s1 KOTOPBIX Halije-
HbI TIOXOXXKe OJIOKM, TPeBbIIIAET 3aJaHHbIi Topor (B
cpeateM 70 % ot o01uero konuyecTa 010KOB Kajpa),
CUMTAETCs, YTO CMEHBI CLEHBI He mpou3onuio. Ecau
K€ KOJIMYECTBO MOX0XMUX OJJOKOB Ha COCETHUX Kaapax
He Bennko (MeHee 40 %), cauTaeTcs, 9T0 B 3TOM MECTe
MPOM30IILTIA CMEHA CLIEHBI.

Crnemyromye TmapaMeTpsl alTOPUTMA OMPEAEICHIUS
CMEHHI CIIEHbI II0Ka3aJIM CBOIO ITPAKTUIECKYIO 3 deK-
TUBHOCT:

Kanp pasbuBaetcst Ha 6110k 8x8 Touek. Paguyc mo-
MCKa TTOXOXMX OJIOKOB Ha OONBIIMHCTBE (DMIBMOB HE
TNpeBLIaeT 16 Touek, HO Ha (pHIbMax ¢ OBICTPBIM JBH-

JKeHHEM (Koraa 0ObeKThI 32 BpeMsT MEXKIy IBYMSI COCE/l-
HUMU KaJpaMu MiepeMeniatoTcst 6osiee 4eM Ha YeTBepTh
Kajipa) MOXET ObITb OOJIbIIE, MTO3TOMY AaHHBIN Mapa-
METpP B HEKOTOPBIX CITy4asiX MOXET ObITh YBETMYEH.

CreneHb IOXOXECTU OJIOKOB OIpenessercs Kak
CyMMa KBaJpaToB pa3HOCTEN SIPKOCTU Bcex 64 Toyek
0JIOKOB Ha CpaBHMBaeMBbIX Kazipax, T. €.

Er=3(4 -8, §

rne Er — cymmapHas ommOKa 1o BceMy 010Ky; A, 1 B;
— SIPKOCTb -0 TOUKM MEPBOTO U BTOPOTO KaIpOB.

Ecnu ErTtekyniero 6;10ka MeHbIIe 3aJaHHOTO ITOPO-
ra, CYMTaeTCs, YTo AaHHbIH OJOK HaliieH Ha cpaBHMBA-
emMoM Kaape. Hanboplnyio 3¢ hbeKTHBHOCTD T0KA3a10
3Ha4YeHMe JaHHOTOo mopora, paBHoe 2500, oqHako ¢ 1mo-
MOIIbIO U3MEHEHMS BeJMYMHBI 3TOTO TI0POra, a TakxKe
C MOMOMUIBIO MTPOLIEHTHOTO COOTHOIIEHUS HaiiIeHHbIX
0JI0KOB, MPU KOTOPOM CUYMTAETCS, YTO CMEHA CLEHBI
MIPOU3OIILIa, MOXHO HACTPauBaTh aJITOPUTM OITpenesie-
HUSI CMEHBI CIIEHBI Ha Pa3INYHbIe (DWITEMEL.

Takue MeToabl OCTATOUHO 3(PPEKTUBHO UCIIOb-
3yI0TCS B pa3IMYHBIX KOJEKax IS OTIpeeIeHUsT MecTa
CMEHHI CLIEHBI, HO pecTaBpallii BUACOPMIHLMOB HYX-
Ha ompeleieHHas KOPPeKTUpoBKa. Jleno B TOM, 4TO
HEKOTOpbIE Kafipbl MOTYT OBbITh MOBPEXIEHBI JOCTa-
TOYHO CWJIBHO, OCOOEHHO B MECTaX CKJIEHKM KUHO-
TUICHKH, ¥ BBILIEONMCAHHBIN CIIOCO0 OMpPeeInuT CUlb-
HO MOBPEXICHHBII KaJp KaK MECTO CMEHBI CLIEHHI U B
JaTbHEHUIIIEM eT0 He YIacTCs BOCCTaHOBUTD. [loaToMy
Ha TIpeAMET MOXOXECTH HEOOXOAMMO CPaBHUBATH HE
TOJILKO COCETHIE KaJphl, HO 1 00JIee JIMHHbBIE TT0CTIe-
JoBaTeJbHOCTH KaapoB. Ha puc. 1 m 2 mpuBeneHbl
MpUMeEpHl BUIEOINOC/eN0BaTeIbHOCTE, Ha KOTOPBIX
MMEIOTCS CHJIBHO TIOBPEXICHHBIE KaJIPH.

T i A I3 : ¥ ', .i-.-

Puc. 1. [lpymep BUAeONoc1eqo8aTeibHOCTY

Puc. 2. [pumep BUAEONoOCIeEN0BATENbHOCTA
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B o6oux nmpumMepax cMeHa CLEHBI IIPOUCXOIUT I10-
cie 5 Kaapa, HO CTaHIAPTHBIE aJITOPUTMBI ONPEAEsT
CMEHY CIIeHbI TIocsie 2, 3 1 5 KapoB Ha IIEPBOM PUCYH-
Ke U 1mocie 2, 3, 4 m 5 KafpoB Ha BTOPOM PHCYHKE.
Ecmm ke cpaBHMBATH IOCNEIOBATETFHOCTH KaIpoB, a
HE TOJNBKO COCEIHUE KAaphl, TO MOXHO OIpPEIeNHTh,
4TO KaJphl 1—5 OTHOCSATCS K MMEpBOii CLieHe, a Kaaphl 6,
7 1 8 KO BTOPOIA. YUUTBIBAsI TO, YTO YEJIOBEUECKUH T/1a3
00J1a1aeT MHEPIIMIOHHOCTBIO M HE B COCTOSIHUU pearu-
poBaTh Ha MU3MEHEHME BUACOMH(OPMALIUU JJIUTENb-
HOCTBIO B COTHH M JaXe JeCATKH MC, MOXHO CIENaTh
BBIBOII, UTO B peabHOM BHICO(MMIbME CIIeHa HEe MO-
KeT OBITh UIUTEIbHOCTBIO MeHblIe 5—10 Kanpos. Kpo-
Me TOTO, TTOBPEXIECHHbIE KaJpbl He OYIYT UMETh OU-
HAKOBbIE MOBPEXICHUS, U UICHTU(MULIUPOBATHCS Kak
otnenbHasi cuieHa. [ToaTomy, eciu momamaroTcs OT-
JeNbHBIE Kauphl, WM HEOOJNBIINE IIEIIOYKH KaIpoB,
BBINAfaIoNIe 13 oOIIero psaa (To ecTb KOJIMYECTBO
0JIOKOB, ITOXOXMX Ha OJIOKM M3 COCEIHUX KalpoB CO-
crapisieT MeHee 40 %), X MOXHO MIEHTU(ULINPOBATH
KaK ToBpexXAeHHbIe Kaapbl. Ecau mpenpiayime u mo-
CIIeIyIOIMe Kaaphbl MOXOXHM APYT Ha Apyra, MoBpeX-
IeHHBIC KaIphl CIeayeT OTHeCTH K JAaHHOU CIleHe, B
MIPOTHBHOM CITy4ae IIOBPEXIEHHBIE KalIphl CJIEMYeT OT-
HOCUTh OO K MpeablayIiell cueHe, Jubo K mocie-
Jytolieil B 3aBUCMMOCTH OT TOT0, Ha KaJIpbl KaKoii clie-
HBbI 0OJIbIIIE TOXOXHU TMOBPEKACHHBIC KAIpHI.

(i

Puc. 3. [Ipumep noBpexaeHvs Kaapa

Original ¥ideo

Puc. 4. [lpumep nospexneHns kappa
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[Tocne Toro, xak Ha (GuIbME OIpeeIeHbI ITOCEN0-
BATEJILHOCTH KaApOB, OTHOCSILIMXCS K OMHOM CleHe,
BHYTpPU 9TUX MOC/IEN0BaTeIbHOCTE BO3MOXHO BOCCTa-
HOBJIEHUE KaJPOB LIEJUKOM, MO0 BOCCTAHOBJIEHUE OT-
JIeNbHBIX (pparMeHToB. Kak yxe roBopusioch Bbillie,
TIOBPEXICHNST KWHOIUIEHKN MMEIOT XapaKTePHBIE 0CO-
OEHHOCTU — 3TO MOTIYT OBITh TaK Ha3bIBaGMbIE <«IIPO-
CTpEJibl», T. €. CBETJIbIC U TEMHBIE TOUKM W TIATHA, a
TaKKe CBETJIble IMOO TEMHbIE JIMHUM Pa3INYHON KOH-
(burypanuu, BoI3BaHHbIE, BUTMMO, LApalTMHAMU Ha KU~
HoruieHke. [Tpryem 311 moBpexaeHus ¢ 60IbIIoN n0-
Jiell BEpOSTHOCTH YHUKATBHHI T KaXnoro kKaapa. Ha
puc. 3 1 4 puBeACHbI IPUMEPBI TAKUX TIOBPEXKICHUIA.

BoccraHoBNeHHE TOBPEXAECHHBIX YacTeil COCTOUT
U3 JIBYX 3TaloB — ofpenejeHue obiacteit, HyxXaarw-
HIMXCS B BOCCTAHOBJIEHUH, U 3aIlOIHEHKE 3TUX 0bJa-
cTeil mH(MoOpMaLMel, MOJYYSeHHON M3 HETOBPEeXIeH-
HBIX YacTeil kaapa. J{1sl HaxoXIeHUsT MECT IMOBPEXIe-
HUS KUHOTUIEHKH, MOXXHO UCXOAUTD U3 TOTO, YTO B 110-
CIIeIOBATEIbHOCTH KaJpOB, OTHOCSIIMXCS K OIHOM
ClieHe, MeX[y KaxpaMu OyayT MPOMCXOAUTb HE3HAUU-
TeJIbHBIE M3MEHEHHI. DTO OOBSCHSETCS TEM, UTO IIpU
CheMKE CO CKOPOCTbIO 25 KalpoB/c, BpeMsl Mexmy
ChEMKOIi IBYX COCEIHMX KampoB cocTapiseT 40 mc, a
3a 9T0 BpeMs (hU3NIEeCKHe 0OBEKTHl HE MOTYT 3HAYM-
TeJIbHO U3MEHMThCS (3TO €CTECTBEHHO HE OTHOCUTCS K
ObICTpoONpoTEKaOIIMM TIpolieccaM). Eciu xe roso-
PUTh O TUITABHOM TOBOPOTE KMHOKAMEPhI, NU3MEHEHUU
(oxkyca, 1100 0 ABMKEHMU OOBEKTOB BHYTPM Kajpa,
M3MEHEHMS MEXIY COCETHUMM KaapaMu OyIyT He3Ha-
YUTEJbHBIMU U 3TU M3MEHEHUS MOXHO OTCJIEAUTb.
CyTb moucKa MoBpexXAEHHBIX MECT CBOAUTCS K TOMY,
YTO Kajp AENUTCS Ha OJIOKM U i Kaxkaoro 0J10ka Ha
COCEIHMX Kafipax MIIeTCs MOoX0xXuii 0j10K. Ecim Takoit
0JIOK HalfJieH, 3HAYUT, 9TO B 3TOM MeCTe He OBIIO TTOB-
peXAeHUI U MOXHO MEePEXOAUTh K cleayloieMy 010-
Ky. Ecau xe moxoxuii 0J0K He HaiiieH, 3HaYuT 100
00BEKT YCIIeN 3HAUUTEbHO U3MEHUTHCSI, TUOO B 3TOM
MecTe MPOM30III0 TOBpeXaeHue KuHorieHku. [Tpu
3TOM, €CJIM U3MEHWICS caM OOBEKT, ITOXOXHUe OIOKHI
HE yIAaCTCS HAMTU U Ha MOCIEAYIONINX KaapaxX STOM Xe
CIIEHBI, €CJIM € B 3TOM MECTe MPOM3OIILIO MOBPEX/Ie-
HUE KUHOIUIEHKM, Ha IMOCIEAYIOIUX KaapaX MOXHO
OyJeT HaiiT! Hy>XHbIe OJI0KM U TAKMM 00pa30M MOXKHO
UIEHTU(MULIMPOBATh MECTO MOBPEXAEHUS Kaapa.

g peanuzalyy NpeioXeHHOTO MeTola MOXHO
BOCIIOJIb30BaThCSI TEM Xe AITOPUTMOM, UTO UCIIOJIB3Y-
eTcsl 71 OIpeaeeHNs CMEHbI CLIEHBI, TO €CTh, Pa30u-
BaeM KaJp Ha 0JoKu 8x8 ToveK M Ay Kaxmoro 61oka
o Qopmyne (*) uimeM IOXoxXue OJOKM Ha COCEIHUX
Kagpax. [Ipu aToM, ecim GJIOK COMEPKUT IOBpEXIe-
HUE, YacTb €ro TOUeK OYIyT 3HAUMTEJIBHO OTINYAThCS
IO SIPKOCTH OT TOUEK OJIOKOB COCEIHEro Kaapa, W Ipu
BO3BEJIEHNM B KBagpaT BeJIMYMHA OIIMOKM OydaeT Ho-
CTATOYHO OOJIBIION IS TOTO, YTOOBI HY>KHBIN OJIOK HE
ObL1 HaitneH. Takoit 610K omMeyaeTcsl Kak BOZMOXHO
comepxaliuii moppexnaeHus. Ilocie MpoBepKH BCETo
KajZpa HEKOTOPBIE €r0 YaCTU MOTYT OBITh ITOMEUYEHBI
KaK BO3MOXHO Coliep:Kalllie TIOBPeXAeHU. DTH YacTh
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HeoOxoarMo 00paboTaTh AOMONHUTENbHO. Ecnu 6ok
MMEET BUAMMBbIE Ha I71a3 OBPEXIEHWS, TO OBPEXIEH-
Hasl 00J1acTh JOJKHA 3HAYMTENIbHO OTJIMYAThCS TI0 SIp-
KOCTH OT COCEHUX 00J1acTeil, B IPOTUBHOM CIIyyae ye-
JIOBEK He OyIeT OTiIMyaTh MoBpexaeHue oT (hoHa, U HeT
HE00XOIMMOCTH MCIIPABIISATh Takoe MmoBpexaeHue. [1o-
3TOMY BTOPBIM ITPOXOJOM HEOOXOAMMO MPOBECTH aHa-
JIU3 SIPKOCTU TOYEK BHYTPU Takux OJ0KOB. st 3TOrO
HYXHO TOCTPOYHBIM CKaHMPOBAHUEM BCEX TOUEK BHY-
TPM TOBPEXAEHHBIX OJIOKOB HalTU MeCTa pe3KOoro m3-
MEHEHMS SIPKOCTH COCeNHUX ToueK. Eciu Momynb pas-
HULbI SPKOCTEN COCENHUX TOYEK, MOCYUTAHHBIX IO
(bopMmyie, MpUBENEHHOI HYXE, TIPEBBIIIAET 3aJaHHbIN
TIOPOIL, B 3TOM MecTe OyIeT IpaHuLa IOBPEXICHUS.

‘A,-_ AM‘ >Tr,

rne A; — sIpKoCTb i-0ii Touku; A, — ApKocTh i+1 Tou-
Ku; Tr — mopor 1St OTIpeNie/IeHUs TPaHUILIBI TOBPEX/Ie-
Hus. [J1s Tpagaliy IpKOCTH, paBHOM 256 O6MT Ha TOY-
Ky, TOpOr MOXET 3amaBaThcsl B AuamnasoHe 15-23.
MMeHHO Takoii nepemnaj IpKOCTH XOPOLIO pa3iudaeTr
YEJTOBEYECKUN TIIa3.

Bce Touku, HaxomsIMecss MeXIy TpaHULIAMU TTOB-
peXIeHUI BHYTPU TOBPEXACHHOIO 0JIOKa, SBJISIOTCS
MOBPEXICHHBIMU M HYXIAI0TCSI B BOCCTAHOBIICHUM.
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Puc. 5. BoccraHoBsieHve MNoBpex[eHHoM TOYKM

[Tocne oOHapyeHMs MOBPEXISHHBIX 001acTell MX
HEeo0X0AMMO BOCCTAHOBUTD, /151 3TOTO HEOOXOIMMO HC-
T0J1b30BaTh MHGOPMAIIMIO U3 COCEIHUX 00J1acTeil TeKy-
LIETo Kajpa, a Takke MH(MOPMALIUIO U3 COCSIHUX Ka-
JpoB. Ha nepsoM 3tare, mpuMeHsisl METOIbI MHTEPIIO-
JISILIMKU, BOCCTAHABIMBAEM TOBPEXIEHHBIE TOUKHU, UC-
I0JIb3ys MH(pOPMAIMIO U3 TeKyIero Kaapa. Ha puc. 5
NpMBEAEH TpUMep 00JacTu comepKaiiell MmoBpexie-
HYs1, IPY 3TOM ITYCThIe KJIETKM 0003HAYaIoT 1ieJTble TOU-
KM, KJIETKM C MyCTHIMU KPyraMu 0003HAYaIOT TIOBPEX-
JIeHHbIE TOYKU, a KJIeTKa ¢ 3aKpallieHHbIM KPyroM 0003-
HayaeT TeKYIIYyI0 TOUKY, KOTOpasl BOCCTAHAB/IMBAETCS B
JaHHBIE MOMeEHT. JIJ1g ee BOCCTaHOBJIEHMS OymeT Mc-
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M0J1b30BaTh MH(OPMALIMIO U3 LIEIBIX TOYEK, 0003Ha-
YyeHHBIX OykBamu A, B, C, D. D10 OmxKaiime 1eibie
TOYKM TT0 BEPTUKAIN ¥ TOPH3OHTAIN K TeKYIIEH TOUKE.

SpxocTb TeKyllel TOUKM U SIPKOCTh KaXxIoi 1iBe-
TOBO} KOMIIOHEHTBI TEKYLIEeH TOYKM MOXHO Paccuu-
Tath 1o hopmyie:

A(L-La)+B(L—-Lb)+C(L—-Lc)+D(L—Ld)
3L ’

e A; — ApKocTh uckoMoit Touku; A, B, C, D — ipKocTb
touek; La, Lb, Lc, Ld — paccrossHue B IUKceIax OT
MCKOMOIi Touku 10 ToueK A, B, C, D; La+ Lb+Lc+Ld.

JlaHHble (OPMYJIBI TO3BOJSIOT YBEINYUTH BIIHSI-
Hue 0oJjiee OJM3KMX TOYEK Ha MCKOMYIO TOUKY U yMe-
HBUIUTb BAMSIHUE O0Jiee JabHUX TOUeK. TakuM obpa-
30M MOXHO BOCCTaHOBUTb MOBPEXIEHHYIO 00J1aCTh 10
JAHHBIM TEKYIIETo Kaapa.

Ecnu xxe ecTb BO3MOXHOCTD UCIIONB30BATh IaHHBIE
13 COCETHUX KalpoB, MOBPeXIeHHbIE 001acTu 3hdek-
TUBHEN BOCCTAHABIMBATH 110 3TUM JaHHBIM. IS 3TO-
r0 HyXHO CYMMHUpPOBaTb BEKTOpa CMEIIEHUS ILIeJbIX
0JIOKOB, PpACIOJIOXEHHBIX BOKPYT TOBPEXISHHOMI
00J1acTH ¥ TIONYYMTh BEKTOP IBIDKEHMST OOBEeKTa Ha
KOTOPOM €CTb MOBPEXIeHKE. 3Has, IJie ObLIO MOBPEX-
JICHHOE MECTO Ha TIPEbIIYIIEM KajIpe, U TIIe OHO Haxo-
JIUTCS Ha CNISYIOIEM Kaipe, MOXHO KaXIyIo MOBPeX-
JIEHHYI0 TOYKY MOCUMTaTh KaK cpeiHee apudmernye-
CKO€ MEXIy TPeAbIAYyIIEH 1 Mocienyoliei TouKaMu:

Ai—l + AHI
2 b

tne A, 1 A, — IpKOCTb TOUEK TPEIBITYINETO U Clie-
TYIOTIIETO KaIpoB.

Ecam kanp nmoBpeXaeH MOJTHOCTBIO, IS €70 BOCCTa-
HOBJIEHUS HEOOXOIMMO WCIIONb30BaTh AaHHBIE U3 CO-
CEIHMX KaJpOB 3TOM Xe CIIEHBI, IIPX 3TOM Kaxast TO4-
Ka KaJpa MOXeT OBITh ITOJy4eHa U3 COOTBETCTBYIOIIMX
TOUYEK COCEAHUX KAAPOB METOIOM MHTEPITOJISLIMH.

[Tocne BbUMCIEHUS 3HAYEHUI SPKOCTH TOBpPEX-
JCHHBIX TOYEK, BOCCTAHOBJICHHBIE 00JIACTU HE OymyT
BBIIENATLCS Ha (DOHE COlEpXAlIUX UX 00BEKTOB, UTO
YAYYIIUT KA4ecTBO BOCHPHUSATHS BOCCTAHOBIEHHBIX
KMHO(MUIBMOB.

[TpennoxeHHbII METOI BOCCTAHOBIEHMS OLM(POBaH-
HBIX KMHOIUIEHOK ITO3BOJISIET B aBTOMAaTMYECKOM M TIO-
JIyaBTOMATUYECKOM PEXMMAX TOBBICUTH KAYECTBO BOC-
npusITsL Brieon3o0paxkeHuit. [Ipy 3ToM BpeMeHHbIE U
MaTepHajibHble 3aTpaThl HAa BOCCTAHOBIIEHHE BUIEOM30-
OpaxeHuii B IECATKY pa3 HUXKE YeM IPY pydHBIX CIIOCO0aXx.
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